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Foreword

This volume. one of a series of ten oceasional monographs, contains some
of the results reported by investigators who have studied population-related
topies during the past several vears as participants in the International
Program for Population Anals sis (IPPA).

The principal objective of the IPPA has been to broaden the base of
knowledye and understanding of population dynamics by generating a new
capability i amidvais and evaluation. primarily in less des eloped and develop-
ing countries. for use by governments who wish to dey clop adequate popula-
tion policies. One of the approaches to this objective has been the offer of
modest work agreements (subcontricts) to qualtfied individuals who wished
to work in population dy namics. especially m estigittors new to the field w ho
were without magor professionad or financral support from other sources. and
whoshowed promise of emerging as feaders and innoy ators in the evploration
of contemporary population concerns.

Al the inception of the Program in 1972, it seemed reasonable 1o believe
that a considerable reservorr of talent had been untapped. that many individ-
ual population scholars and other social screntists throughout the world were
isolated from the mainstream of hnowledge in the ficld by distance, geogra-
phy. culture. and lack of estublished affiliations. 1t wis surmised that these
scholars held. or could acquire at modest cost. many of the picces of the
immense puzzle that must ultimately b assembled.

During the past four years. the IPPA has attempted to mobilize some of this
dispersed and often neglected talent. Emphusis was placed on goal-directed
work oriented toward applications to practical nation- or region-specific
population problems. The initiative for individual projects came both from
ICP staftf suggestions and from investigators” unsolicited proposals.

Proposals from scholars already engaged in population research were given
full consideration: but particular attention was paid to applications from

v
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investigators new to the field but with demonstrated relevant competence,
‘innovative approaches, and promise as nuclei of new population dynamics
groups in less-developed and developing countries.

"~ Out of atotal of 317 proposals from all over the world, 52 were selected for
support by a careful and thorough process which included both internal
Interdisciplinary Communications Program (!CP) evaluation and peer re-
view, In each case, a judgment was mude as to whether the results would be
useful in the formulation of workable Third World population policies and
translatable into national commitments to viable action programs. No project
was funded for more than $50,000—the average was less than $24.000. Most

were for a period of one year or less.
The work agreements were tailored to individual situations, with the hope

that a flexible approach would reduce the administrative burden at both ends
and still maintain an essential d -, ec of responsiveness. In addition. when-
ever an investigator undertook work in a country other than his own, it was
required that a host country national be involved as a contact and professional
collaborator. This requirzment was intended to help ensure the relevance and
suitability of the study te local conditions, correct interpretations of observa-
tions, and the practical application of results.

These investigators were not selected and then left to work in a vacuum.
Other elements of the [PPA were designed specifically to maintain communi-
cations channels which. by making information from the Program available
promptly and in usable form. linked these investigators to each other, to
colleagues in related areas. and to the population community at large. These
elements included continuous monitoring and assistance by the ICP profes-
sional staff and. when appropriate. participation in one or more of the sixteen
IPPA workshop/seminars. six of which were held in Third World countries.
Work agreement investigators, together with others on the IPPA mailing list
of more than 4500 names, received semi-annual annotated bibliographies on
selected population topics and Population Dyvnanics Quarterly (PDQ), the
IPPA newsletter with worldwide circulation. A number of investigators were
first made aware of the IPPA through PDQ, and articles by many of them
have appeared in its pages.

Even now. as the Program is being concluded, it is difficult to assess
accurately the effects of the IPPA experiment—and it was an experiment in
the fullest sense of the word. During the past four years. it has been shown
that a great deal of unrecognized talent exists. that it can be reached by well-
designed techniques, and that it can be productive. New approaches and

*perceptions have evolved. For example, the increasingly popular concept of
population impact analysis grew largely from IPPA’s concern with develop-
mental determinants of fertility in selécted countries.



Foreword

In compiling this book and its companion volumes. no attempt has been
made to reproduce the complete reports submitted by the investigators. To
varying degrees. the reports have been edited. condensed, and sometimes,
rearranged in format. In some instances, highly specialized terminology has
been changed to make the material more readable by a diverse and multidisci-
plinary audience. Hopefully. these edivorial liberties—made necessary by
constraints of space and money—have not abliterated the essential flavor of
the reports or obscured their principal findings. ICP assumes tull responsibil-
ity for any changes made in the original manuscripts. since stringent time
limitations have made it timpossible to return the moditied versions to the
authors for review . Readers who wish additional information on any of these
reports are encouraged to contact the authors directly.

Four years is a short time in which to devise and implement an undertaking
of this diversity . letalone evaluate its long-term contribution to the solution of
a problem of such magniude. We hope the contents of this volume and the
others in this seires will be interesting and informative to a wide variety of
readers with eclectic viewpoints. More importaatly, we hope these first
efforts will serve as a pattern and a source of encouragement for future efforts,
and that the network of interpersonal contacts which has been established will
continue to flourish,

M. C. Shelesnyak

Director

Interdisciplinary Communications Program
' John T. Holloway

' Associate Director for Operations
Interdisciplinary Communications Program

va



- Introduction

.

This volume presents the results of a five-year project conducted in the
Philippines to measure the effectiveness of dual and single system demo-
graphic measurement methods. Unlike most other publications in this series,
itis addressed not so much to the Jayman as to several specific and distinct
specialist audiences: Population Cevelopment planners. statisticians, vital
data registrant specialists, and sctolars in developing countries throughout
Asia, Africa, L.atin America, and the “aribbean. The inquisitive reader will
inquire why the conclusions of a Philippines-based vital statistics project are
presented as new approaches to their measurement elsewhere. Is the experi-

ence of the Philippines relevant tor other countries?
" Like many other developing countries. the Philippines is primarily rural
and its economy is heavily agricultural: it consists of thousands of islands—
including several that are as large as some of the smaller states of Africa—
spread over hundreds of thousands of square miles of the Pacific Ocean.
Although primarily Protestant and Catholic. the cultures of the various island
populations are diverse. More than a dozen major and many more relatively
minor languages are spoken in the Philippines. but increasingly Filipino, the
national language. and English are spr :ading through the education system
and through daily usage. This diversity of the Philippines is mirrored by many
other developing countries, ‘

As is the case in many other countries. the political leaders in the Philip-
pines must address themselves to numerous short- and long-term planning
problems in the arcas of education. health, and other social delivery services.
“Their decisions are often based on inadequate data on the size, location, age
structure, and demographic patterns of the rapidly growing population.

Although the Philippines now conducts a decennial census, census opera-

tions were conducted irregularly during the first six decades of this century.

Intercensal and special surveys conducted by government statistical offices

ix
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v

. and scholars ‘contribute much additional information for planners. but these
'~ surveys are expensive and time-consuming. and generally serve only limited

investigative functions. Moreover. they almost invariably provide only retro-
spective data and that often for periods long past. One shiould note also that

“while registration of births and deaths is a legal requivement in the Philippines.

as elsewhere. failure to register vital events. especially in rural areas, is the

‘norm rather than the exception.

TR PRODUCING QUALITY DATA

A major purpose of the project reported in this volume was the develop-

"'ment and assessment of time- and cost-efficient data collection strategies
which could regularly produce information on vital rates and population

movements. These data had to be of consistently high quality so they could be
used by population and development planners. The Philippines project. along
with similar ones conducted in Kenya. Colombia, and Morocco. is part of the
International Program of Luaboratories for Population Statistics. The techni-
cal assistance and overall linkage among the country projects is provided by
staff from the University of North Carolina at Chapel Hill. North Carolina. in
the United States. The Interdisciplinary Communications Program. Smith-
sonian Institution. provided the financial support which made conclusion of
the Philippine project possible. It is the first of the country reports to be
published.

' One interesting side-development during the five-year project was the early
**demand”" by Philippines’ planners for detailed demographic data.on the
portion of the southern Philippine islund of Mindanao where the investigation
was being conducted. Despite the project’s methodological orientation. word

~ had spread quickly that new. extensive, and accurate data were being devel-

oped on a portion of the country for which demographic information and

-records were the least complete. By the third year of operations, data were
. being produced for planners. and their requests for additional information and

coverage were added to the already large project. One of the anticipated
benefits and virtues of the dual records system was Already clearly demon-
strated: Supplementary data collection functions could be added. swiftly and
efficiently. at little additional cost.

* During the entire five-year project, the Mindanao Center for Population
Studies located at Xavier University in Cagayan D'Oro City. the Philippines
carried out the two data collection systems essential to the dual records
projects under the direction of Dr. Francis C. Madigan. S.J. First, informa-
tion on births. deuths, and migration were gathered by periodic surveys of
samples of the population in the specified areas. These surveys, generally
taken at six month intervals, represent the first half of the dual collection
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system (survey system). Second, informants were hired to report on.the
- incidence of vital events (births, deaths. migration) in their immediate neigh-
borhoods. This comprises the second half of the dual collection system
(recording system). Efaborate procedures were developed to keep the sys-
lems separate, to calculate the number of vital events missed by each system,
and to estimate double reporting of the same events.

- CONTENTS OF VOLUME

In.the last years of the project, numerous approaches were attenipted to
determine whether cost-saving measures could be instituted without compro-
mising the validity and quality of results. It was found that substantial
economies could be achieved while keeping data quality high—essentially by
reducing the frequency of surveys and enlarging areas covered by informants.
The report on this portion of the project (Sections 10 and 11) should be of
interest to those readers with responsibilities which include gathering or
funding the assembling of vital statistics information.

The project also sought to measure the thoroughness and cffectiveness of
other procedures for measuring vital rates as compared with the dual records
approach. These other procedures, which are widely used and highly re-
spected. include the maternal history approach to estimating births developed
by Professor Donald Bogue, the techniques for estimating births and deaths
created by Professor William Brass, and the Own-Children methods of
Professors Lee-Jay Cho and Wilson Grabill. The dual records system was
found to have substantial advantages over the other approaches. These
results. which will be ot interest to scholars and vital statistics specialists, are
discussed in Sections 7 (Bogue). 8 (Brass). und 9 (Cho-Grabill).

Sections 1 and 2 of this volume contain detailed explanations of the goals of
the five-year project. the context in which the work was conducted, and
clarification of operating procedures. definitions. and sampling. Most read-
ers. especially those whose work involves sampling and data collection, will
find these two short sections quite valuable.

The subsequent four sections demonstrate the ways in which the demo-
graphic data from the sample area of the southern Philippines were treated by
the investigators. It will be of particular interest to people particularly inter-
ested in the Philippines. as well as those concerned with learning more about
the types of data that can be produced in dual records projects.

Sections 3 and 4 deal with fertility. First. rural and urban fertility are
compared. Then, educational attainment and occupation of head of house-
hold are treated as independent variables. Not only does this analysis indicate
the varied possibilities of the dual records system, but it yields interesting data -
ol its own. -
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Sectlon Sconcerned with the measurement of mort.nlny demonstrates some
of the methodological problems that remain despite the use of two disparate
data gathering systems. Again, however, the tentative findings are of interest
in and of themselves.

A third area of concern for planners, vital statisticians, and scholars in
devsloping countries is accounting for and tracing migration. While working
on birth and death rate estimation. the investigators included a sub-proycc: vii
migration measurement. The conceptual and methodological aspects of this
effort and the findings are reported in Section 6.

Final Secticn 12 summarizes the findings and, though addressed mainly to
population program administrators and directors of statistical offices, will be
of major interest to all concerned with population policy in general. Indeed, it
might be advisable to read Section 12 first before proceeding to topics of
particular interest to the reader.

We present this volume and its new approachss to the measurement of vital
rates in developing countries with the hope that the data collection strategies,
the obvicus cost-efficiency benefits, and the vitality and accuracy of the
techniques will spark interest in the approaches by development and popula-
tion planners. census and vital statistics specialists, and scholars in other
developing countries. We do not presume that the approaches used in the
project reporied on here can be adopted wholesale or in toto. Rather, we
expect that an assessment of 1) what the dual records approach has to offer,
and 2) the selective adaptation of its benefits may assist others in other
countries to contribute more efficiently to the development of accurate vital
data. without which eftective planning for social and economic development
is difficult if not impossible. As the authors of the report state: **The critical
test of a population program is its effect upon the birth and growth rates.
Without accurate data, administrators have no way of gauging the impact the
" program is having and the success with which it is carrying out its functions.”

Roy H. Haas
lC P Soc ial Science Anal\'w
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. Abstract- ’ .
* In this report is summarized a five-year project to test the accuracy and .cost-
effectiveness of dual records versus other systems of collecting demographic data,
The investigators find that the dual records approach is more thorough and more
- reliable in estimating underreporting of vital events. Substantial data presented on
the southern Philippines indicate sharp declines in fertility and natural increase rates
since 1970, a gradually failing mortality, and a heavy volunpc of migration.

"1, Overvie

e

4

*

7" This work is primarily oriented toward demographers, statisticians, and
- other institutional personnel interested in comparing the estimation of vital

data and rates from registration systems and censuses with estimation from
‘sich alternative methodologies as single and dual system approaches. Espe-
_ cially intended as an audience are those personnel whose institutions are
considering using some estimation technique other than the registration
system-census data procedure. Such institutions are apt to be located in
developing countries. We believe, however, that some interest may also
exist in the employment of such approaches in the institutions of developed
countries. The flexibility of these new approaches to estimation of vital rates
helps in rapidly obtaining accurate data outside the legal constraints of the
registration system. Thus, they may be used to obtain information on such
subjects as vital rates by religious affilintion, or by social class.

Thesc alternative methodologies seem likely to be applied on a wider scale
in developing countries where the level of personnel training may be less,
and so we have assumed no mathematics beyond college algebra. We do,
however, assume familiarity with standard rates and measures of population
statistics such as crude and specific rates. general and total fertility rates,
age standardization, and the functions and uses o the life table.

A second important audience we hope will find the substance of this work
useful and interesting is composed of administrators of health or population
programs, both in developing countries and in international assistance agen-

Note: ICP sociul scientists Leon Bouvier and Roy H. Haas helped prepare this report for,
publication. Correspondence 1o Dr. Madigan may be sent to Mindanao Center for Population
Studies, Xavier University, Cagayan de Oro City 8401, Philippines.
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cies. These administrators must decide whether or not to measure the im-
pact which their prcgrams have had upon the birth, death, and growth rates
of population. For example, considerable evidence suggests an associaiion
between high infant and child mortality and high fertility. Some population
writers have gone so far as to state their conviction that where levels of
infant and child mortality are high, high fertility will not decline significantly
until infant and child mortality levels have declined. If administrators deter-
mine to spend some measure of program resources to determine the impact
their programs have had. they do so to make more enlightened decisions
whether to change. modify. or retain particular features of their programs.

We hope that this report may help such administrators in their decisions
whether to expend program resources in measurement. and in determining
which alternative methods of estimation of rates and data they might em-
ploy. i

Two research situations may be distinguished by the administrator and by
the general reader of research material. The first situation occurs when the
goal of a project is collecting absolute numbers of events which took place
within a given time context. The second exists when a project’s goal relates
to obtaining velative numbers regarding population characteristics.

The first situation deals with obtaining completc counts of objects which
exist, or events which have occurred during a given period of time. The
second situation concerns the biuses which non-response may inject into the
data collected. The first type of research attends to problems of underenum-
eration and overenumeration; the second type tends to be more engaged
with properly weighting the scores or pereentages of segments of respon-
dents, especially segments wherc non-response has been heavier, Research
upon size of population at a definite point in time, or birtis in a population
during a particular calendar year. would be examples of the first type of
research. Attitude research in a given population would be an example of the
second.

This distinction undeilies the origin of dual record and other techniques
which have been devised to better estimate the true number of births and
deaths which have occurred in a country or segment of a country. The
‘timeliness of the appearance of these techniques is not accidental.

Frequently. developing rations in the modern world are characterized by
high birth rates, by high rates af population growth, and by registration
systems of low efficiency, if such systems exist at all. Such countries fre-
quently mount a population program to reduce the growth rate of their
people to one which their developing economies can more casily handle. But
they are plagued by the absence of reliable data on the number of births and

‘death‘s which have occurred, although reason:'xbiy good data on the absolute ~
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i siz‘)e of the population, and on its age, sex, and other characteristics at
. particular points of time may be available. Good censuses can be.taken by
governments willing to pay the costs in consultation, training of personnel,
careful execution of the census and analysis of its data. But the establish-
ment, or the upgrading (where a system already exists), of a.registration
system (where households report births and deaths to the government),
depends as much upon the understanding and cooperation of the citizenry as
upon the registration officials. Where roads do not exist to link many villages
with the town center, where distances are great between potential reporter
of vital event and government office in which the event should be, reporied,
where attendance of a physician or nurse at a birth or death is unusual, and |
where considerable time and effort in making the trip to town are required to
register an event, registration is likely to seriously underreport the number
of vital events. The situation is not likely to improve until roads and other
related infrastructure also improve. Some have said- this will require 20
years. Others have called such statements optimistic. .

The principal methodologies worked out to estimate vital rates as closely:
as possible are sample registration areas, the various Brass techniques, the
Bogue Pregnancy History approach. the Cho-Grabill Own Children method,
multi-round surveys. and the dual record system inquiry. The other tech-
niques will receive atiention later in this work. At present, the theoretical
basis of the dual record approach and its application in the southern Philip-
pines in Misamis Oriental Province will be described.

The principle behind the dual record approach tested here for astimating
the true number of vital events is not new. The idea has been known for
decades as a special means for gauging the degree of underregistration of
vital statistics in developed nations. However. it seems to have been first
thought of as a field tecanique for collecting data by Chandrasekaran and
Deming (1949), who reportedly were first to modify the following previously
known formula:

n,n,
m

n=

where n is the true number of cases, n, is the number of cases caught by the
registration system ar some other form of inquiry, n, is the number of cases
caught by some post-enumeration survey or other postperiod data collection
method, and m is the number of cases caught independently by each of these
two independent inquiries.
Chandrasekaran and Deming split the formula down to:
n = (u, -+ m) (u, + m)
m



| MEASUREMENT OF VITAL RATES -

or ti) the eqliiva!t;m form; = - S

, o Con=mtutu g

where u, and u, are the cases caught uniquely and independently by each.of
the two systems. The other symbols have the same meaning as above, and n,
and n, are equal. respectively, to u, + m and u. + m. They proceeded to
point out that m + u, + u, are equal to the sum of the cases observed by the
two systems. either jointly but independently, or by one or the other of the

. - u, .
two systems uniquely. and that, theretore, %2 must estimate the cases
m

missed by both systems which have nevertheless occurred.,

The basic principle of the dual record approach is the familiar theorem of
joint independent probability which states that the product of two indepen-
dent probubilities is equal to their joint probability. This may be symbolized
as follows:

. P, =P, xP,

where P, is the probability of the first outcome. P, is the probability of the
second outcome, and P,, is the joint probability of their outcomes. For
example, if P, is the probability of a red-haired child in a certain family line,
and if P, is the probability of a boy child. then (provided these probabilities
wre independent of each other). P,, would be the nroduct of P, and P.. that is,
he probability of a red-haired, boy child.

Let P, be defined as the ratio of n,, the number of cases caught by system
me of a dual record system (known empirically) during a certain time period
vith' respect to a certain population, divided by n. the true (but unknown)
umber of cases, that is, n,/n. Similarly. let P, be defined as the ratio of n,,
he number of cases caught by system two of the dual record system, divided
y n. the true (but unknown) number of cases. Let P, be defined as the ratio
f m. the number of cases caught by both systems, cuch independently of
ach other, to n, that is, m/n.

The theorem of joint independent probability can be stated in the follow-
12 form:

Substituting the definitions of P,, and P, in this formula, one obtains:.. -

. m/n m

g —— = e

n,/n n,
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PSR, Pl = ——l_ 52—
T o T
. Therefore, inverting, n n,Andn  nmn,
S n, m m

"It is this derivation that was used, prior to Chandrasekaran-Deming's
.work, in measuring the completeness of vital registration in developed coun-

“tries. Given its validity, the application of it to the field situation of two
systems, as outlined earlier, is readily seen to follow.

It is apparent, therefore, that a dual record system can estimate the cover-
age of each of its two systems, that is, the proportion of births (deaths) out of
the true number of cases caught independently by the system in question,
nameiy, P, = n/nand P, = nJ/n. Itis also evident that a dual record sys-
tem can estimate the observed joint coverage of the two systems as a unit,
namely, (m + u, + w)/n. Finally it is clear that a dual record system can
estimate the true number of vital events of a given population within a given
time duration in several different ways: a) n,/P,, b) n./P., ¢) n;n./m. With
the true number of cases as numerator data, and number of persons in the
population at median point of the time duration as denominator (obtainable

" in the survey). the true vital rate can be accurately estimated.

None of the single system alternative approaches to estimating level of
fertility or mortality can estimate the coverage of events by its single system.
Such approaches, therefore. cannot estimate true number of cases nor true
rates with the confidence of the dual system approach.

A large literature exists upon the dual record approach. most of which can
be found referenced in Marks, Seltzer. and Krotki (1974) and in the several
series of the Laboratories for Population Statistics, University of North
Carolina (Linder 1971, Madigan 1973, Madigan and Abernathy 1975, Madi-
gan ct al. 1973). With the availability of these publications, it does not seem
necessary to further describe a dual record system, except to explain neces-
sary aspects of the Philippine application.



2. Mindanao Center for Population Studies Project: A Brief Description

Historical Background

The Philippine Population Laboratory (Poplab)* started on April 1, 1971,
with the signing of a contract by Xavier University. the University of North
Carolina. and AID (the Agency for International Development). As mem-
bers of a collaborating group of rescurch institutions. these signers au-

thorized a multinational study of approaches to the accurate measurement of
vital statistics, especially, although not exclusively, through employment of

the dual record methodology. The study orgunization was headed by the

Laboratories for Population Statistics of the Department of Biostatistics of

the University of North Carolina. which provided technical assistunce in the
form of university faculty conseltants to the institutions carrying out the
application of the dual method inquiry in specific countries (Linder 1971).
The Philippine Population Laboratory project terminated on May 31, 1976,
after receiving support for five years from AID, from the Commission on
Population of the Republic of the Philippines. and from the Interdisciplinary
Communications Program of the Smithsonian Institution. Field work began
with mapping activities in connection with selected project areas and termi-
nated in October 1975, Periods of coverage of the dual record system ex-
tended from September 1, 1971, to June 30, 1975—almost four full years.

Sample Selection

The original concept of a population laboratory which guided the estab-
Jlshmcnl of the Philippine Poplab required the selection of one or more small
geographical areas whose population might be studied in semi-experimental

*The Philippine Population Laboratory has been described at fength elsewhere (Madigan 1973,
Madigan and Abernuthy 1975). Only deseriptive material required for the immediate purpose of
this report will be presented here. “. .



", MEASUREMENT OF VITAL RATES
‘conditions. Such areas could be distinguished by clearcut external bound-
"aries, certuin types of communities; contiguity of units, accessibility to
~ Cagayan-based researchers, and low-cost logistics. It was not considered
‘necessary that study areas be representative of larger universes so that
inferences might be possible from one to the other. Major consideration was
given to methodological problems of population measurement, not to the
production of data for substantive usage.
 Two methodological samples were chosen on the basis of the criteria just
“mentioned (clearcut boundaries. contiguity. accessibility, et cetera). The
first of these was the Cagayan de Oro City center or Cagayan Poblacion. A
75 percent, onestage, cluster probability sample was drawn from this pobla-
cion, with probability of selection proportionate to population size as enum-
erated in the 1970 Census. The clusters were the enumeration districts of
that Census. The second 1971 sample was a contiguous rural area. of approx-
imately 104 square kilometers. covering parts of four municipalities, whose
easternmost boundary was approximately 18.5 kilometers westward by road
from the Cagayan de Oro city hall. A small western slice of El Salvador
Municipality, the northern haif of Alubijid Municipality, almost the entirety
-of Laguindingan Municipality, and an castern strip of Gitagum Municipality
~onstitute this rural sample,

Provinces are divided into chartered cities and municipalities. Chartered
cities can be considered subprovinces, containing both urban and rural
areas. Municipalities in some ways approximate counties in the United
States, and generally consist of a town center (municipal poblacnon) sur-
roundcd by rural villages and territory.

Definitions
The 1970 Census was taken on a usual place of residence basis. The
‘Poplab samples were chosen to include populations as of May 6, 1970 (the
census date) of about 20,000 residents sach. Resident was defined differently
for Poplab rescarch purposes than for the census which asks usual place of
residence. For Poplab, it was defined as a person who has lived or intends to
live in the house or sample area of interview for 90 days, who sleeps in the
house of interview more than in any other house. or as much as in any other
house provided spouse does not live in that other house. A student was
defined as an unmarried or currently married person less than 25 vears of age
whose main occupation at time of interview (or at time of event in relation to
childbirth or death) was study. Unmarried students were enumerated as
‘residents where their parents lived. Married students were counted as resi-
dents where their spouses lived. A migrant was defined as a person who has
moved across a sitio boundary intending to stay in the new locality or away
“trom the old focality at least 90 days. A sitio is a small, quasipolitical sub-
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Mindanao Center for Population Studies

division of a barangay (formerly called a barrio in the Philippines). Defini-
tions of live birth and of fetal death were those of WHO (World Health
Organization).

The large and continuous influx of short-term visitors into and out of
Cagayan de Oro. and their anticipated effects on birth and death rates,
influenced the decision on choice of a de facto or a de jure population in
favor of the moditicd de jure definition given above. Births and deaths of
residents would. therefore, be included. However, a complete account of all
hirths and deaths refating to residents, or which occurred within the area of
study, wis hept to be sure thit some events would not be omitted or others
included mappropriately.

Probability Samples of 1973

Despite the methadological orientation of the Philippine Poplab, the desire
for substantive data on the part of administrators interested in the impact of
the Philippine population program brought pressure on Poplab to produce
such data almost from the start. This pressure mounted as time went on. In
addition, enlarging the sample areas would permit study areas to be rotated,
thus avoiding respondent fatigue, as well as creating more favorable condi-
tions for several quasi-experiments which Poplab wished to carry out.

In cardy 1973, Poplab began to implement plans for drawing a cluster
probability sample from Misamis Oriental Provinee. Selection of barrios and
poblacion districis was by probabilities proportional to size. Overall equality
of sampling ratios per cluster sample was not w goal, because one of the
experiments contempluted required varying the size of study populations
from cluster to cluster. The design called for a sample of approximately
40,000 additional persons drawn from three geographic strata into which the
province ( Misamis Oriental) had been divided: The northeast municipal arca
including Gingoog City. the Cagayan de Oro arca, and the southwest munic-
ipal arca. In the two municipal scgments, the primary sampling unit was the
municipality.

Municipalities were assigned sets of numbers according to their popula-
tion size. After the municipalities had been selected by using tables contain-
ing rundom numbers, barrios (which have more recently come io be called
barangays) were sclected in the second stage of sampling. The sampling
design called for barrios (hereafter called barangays) to be dispersed in
location in Cagayan de Oro City and in the municipal southwestern segment
but to be clustered in the northeastern segment. This setting would enable
coemparison of the advamtages and disadvantages of dual record operations
in dispersed versus contiguous areas, of 2,500 10 5,000 persons (single versus
clusters of burangays). and to compare both types of operations with those
carried out in the original urban and rural areas. Barangays in the entire

9
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urban ‘area of Cagayan de Oro (not just in the poblacion) and in the rural
southwestern segment were assigned sets of numbers proportional to their
population size. Barangays in the northeastern segment were also assigned
such sets of numbers but after the intial barangay had been picked by means
of tables of rundom numbers, barangay clusters were formed in accordance
with a predetermined plan. At the time of the inauguration of the new sam-
ple, the 1971 samples had grown to approximately 24,000 persons each, The
‘new samples added about 43.000 persons to this total, so that Poplab opera-
tions were being carried out with an overall sample of 91,000 persons.

" 1t should be added that interpenetration of samples was deliberately per-
mitted since it would afford an advantage in comparing methodological and
probability samples. Whether or not samples units fell within both l97l dnd

’ 1973 samples was left to chance. however.

. Systems Operations

“ 1t cannot be overemphasized that the success of a dual record system
depends largely upon the quality of local area maps. It is through such maps
that the members of the two data-gathering systems are kept within strictly
the same areas so that the reports on the population are limited to and
imcludc all of the population under study. Because of in- and out-migrations,
mapping operations had to be continuous. Workers of the recording system
updated their maps continuously. Whenever maps became unclear because™
of corrections, workers handed them over to their supervisors who passed
them on to the mapping unit for revision. Copies of the updated maps were
then returned to the supervisors. The Philippine Poplab maps of local areas
(unit areas of work) carry the symbols, numbered, of all dwelling units
within the local area. as well as helpful local detail (including of course
- orientation of map to north) relating to boundaries and local regions of the
unit area. The numbers of houses correspond to numbers on lists of dwelling
units. and the same numbers are found upon red tin plates in black lettering,
tucked to the vutside of the dwelling units in question.

At the end of initial mapping operations in the two original mcthodologlc‘\l
areas. bascline surveys were ficlded to obtain household listings of resi-
dents, their ages. sex. marital status, and relationship to household head.
The urban baseline survey began on July 23, 1971, and ended five weeks
later. The rural baseline survey began on September | and ended toward the
end -of November. These surveys made possible estimates of population
midway through the study period by geometric interpolation by age groups
between the population enumerated later by the first regular slnve,' lound
ﬁ.md the baselm; popul.umn by .nge group. ‘

~
3
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- The Continuous Recording System was set up in August in the urban area,
and began its operations September 1, 1971. The system was set up in the
rural area as soon as possible after the mapping was completed.

The Continuous Recording System (called STAR. an acronym from the
title used to designate it in its early stages) in some dual systems carries out
its work of continuous observation and recording of vital events by frequent
door-to-door canvasses of all households in the study population, and in
other dual systems by designaiing i set of community contacts (informants)
upon whom it relies to identify houscholds in which vital events have oc-
curred. The Philippine Popliab began reseuarch operations through its con-
tinuous observation system by a bimonthly door-to-door canvas of euch
household. coupled with o question ashed of ail households visited each day,
relating to neighborhood events. (Table 1)

Zone offices were set up in both urban and rural arcas, and a zone director
and a supervisory staft were recruited and trained. Adequate supervision of

Table 1

lilustration of Adjustments to Data: Calculation of Numbers of Currently
Married Women, Births, and Birth Rates by Occupation of Husband for
Currently Married Women, 25-29, Period Five (July-December 1973),
Rural Methodological Sample

Occupational Number of Women Number of Births Birth Rates

Level of

Husband Unadjusted  Adjusted  Unadjusted  Adjusted Unadjusted  Adjusted

1)) R 4 L 3) 4y 5" (6)
Professional 3 4 I 1.086 318.5 692.0
Paraprofessional 10 10.49 2 2472 190.7 414.2
Clerical 6 6.29 3 3259 477.0 1036.3
Skilled 27 28.31 3 3.259 106.0 230.2
Semiskilled 180 188.76 27 19.328 143.0 310.8
Manual 24 339.76 70 76.034 206.0 447.7
Special Category 5 5.4 3 3259 5725 12440
Total 558 582 109 118.397 185.6 403.2

“Adjusted by prorating those women for whom imformation on occupation of hushind was not avanlable,

"Unadjusted birth rates caleulated by dividing the births reported in the sun ey by the adyusted number of
women shown in ¢column 2,

“The adjusted birth rates were calculated by multiplying the uniuljusted occupation specific rates by the
ratio of the annualized age-specific rate for all currently married women adyusted by the Chundrasekiran-
Deming formuliand caleulated on the basis of the mid-point population to the umndjusted age-specific rate
for all currently married women; for the present illustration this ritio wis 403.%/185.6. The adjusted number
of hirths was calculated similarly, except that the annualization factor was excluded.



MEASUREMENT OF VITAL RATES
recorders (STARS) was recognized as critical to the success of-this system,
and this aspect was emphasized during training. Candidates for recorder
positions were informed that their work would be continuously scrutinized
and checked. Zone directors, assisted by STAR supervisors. bore overall

“responsibility for supervision. STARS in the methodological areas worked
onc _hour a day, five days a week, at a scheduled hour of the day. Before
going to work, they filled out a location-of-work form, indicating exactly
where they would be working. They left the forms at a prearranged place.’
Thus, they were easily located for spot checks in the field by supervisors.
An alertness reward of B3.00 (about $0.40) was paid. over and above hourly
wages, to the STAR or to the survey interviewer who first discoveréd a vital
event. The amount of this award was believed enough to stimulate energetic
efforts 1o uncover events by STAR recorders and by survey interviewers,
but too little to induce workers into collusion by sharing information for
mutual profit. Before an alertness premium was paid, a supervisor made a
field visit to verity the facts of the case.

Workers of the continuous recording system were to be residents of areas
where they were to work. usually barangays or neighborhoods from 30 to 60
houscholds. or residents of nearby arcas. It was thought this would make
their bimonthly visits more acceptable to respondents. On the other hand,
survey interviewers (called ROVER system workers, an acronym based
upon an carly title given to the survey system) were not permitted to inter-
view in an arca where they had previously resided or where they had previ-
ously been assigned to interview. In addition. although Poplab attempted to
retain the services of STAR workers as long as they performed well, Poplab
did not attempt to retain interviewers. (Poplab did re-employ some who had
given good service during the preceding survey round.) Interviewers worked
during the training sessions preceding cach survey round, during the sur-
veys. and for a short time afterwards in editing household forms. Nearly all
interviewers had some college education. The training program lasted from
two weeks to a month, and involved learning concepts, studying interview
methodology. role playing, and practicing field interviews under supervi-
sion. Both STAR and ROVER schedules were worked out in English and
translated into Cebuano Binisaya, the local language. This translation was
then given to an average respondent who knew some English and the re-
spondent was asked to transkate it back into English. Schedules were in turp
pretested to assure accuracy. ,

Surveys were carried out in all areas every six months during the first two
survey rounds. After that, subsumpling took place because of quasi-
experimental studies and to avoid respondent fatigne. However, the first,
second, fifth, and eighth survey rounds covered the entire populations of the
two methodological areas, and the sixth and eighth covered the entire sam-

12



Mindanao Center for Population Studics
ple populations of the three provincial strata. The continuous recording
system always covers 100 percent of the sumple areas, Like STAR workers,
ROVER interviewers were paid on an heurly, not on a per interview basis,
so that they might not be tempted to hurry interviews. Supervisors were paid
by the day.

System Independence

It is basic to the dual record methodology. which rests upon the joint,
independent probubility theorem, that the two systems gather their data
independently of oue another.

Attempts were miade to build up the morale of the workers in each system
to the point where they would be unwilling to share information across
systems. The importance of independence for the reporting of events, and of
the reported events for the statistical estimates of Philippine population data
was stressed in tasing and reemphasized at frequent intervals, Bowas also
incorporited into the taming manuals, Workers were explicitly told that
their effectiv eness would not. and rightly could not. be judged by compirni-
son with the worker of the other system who had covered the same unit area
as they hiedl and no such comparisons of individual workers were divolged
10 workers. Recorders were not permitted 1o work in their areas during the
days when o ROVER was conducting interviews there, Recorders handed in
all data and forms and these were hept i u sealed envelope in the zone
office. during the davs of interview in the work arca of the particular STAR.
The contents of these envelopes were returned to them only on the day after
the ROVIER had completed his or her interviews in that arca. STARS resid-
ing in arcas of work were not allowed to act as respondents 1o ROVERSs
coming to the houschold for interview, unless they were the only qualified
respondent i the houschold. In that case. they were to give information
only about their own houschold.

Separate offices and sets of supervisors and directors were set up for each
system. The interview system operated directly out of the central office,
while the recording sy stem operated out of zone offices. This way, STARS
and ROVERs would not get to know one another by meeting outside offices
when coming to turn in data. Finally, as previously mentioned, ROVER
interviewers were not encouraged to participate in subsequent survey
rounds, were not assigned 1o interview twice in the same place if they did
participate in more than one round. and were not permitted to interview in
areas where they had ever resided,

Except for the randomized response guestions to be discussed later, the
rate of refusals and nonresponse (e guestions or 1o interviews, was very
low—less than 2 percent. However. this did not occur without cullbacks to
obtain data from persons not at home and other difficulties. In the first

13
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“round; one small religious sect was found in both urban and rural areas
‘whose members refused to be interviewed unless their minister gave permis-

_.sion, When approached, he hesitated for several weeks. Finally, through the
‘office-of the mayor of Cagayan de Oro City, the urban zone director per-
suaded the minister to grant consent. In addition. the residents of some
urban commercial districts rebuffed ROVER workers when they requested
appointments for interviews. Interviewers had been instructed t) accept
such reactions cheerfully and to retreat pleasantly. but to reappear several
days later and again ask for an appointment. The technique usually worked.
Where it did not, the urban zone director intervened and almost always
obtained the interview after one. two. or three visits, Further details on the
two systems of the Philippine Poplab may be found in previous publications
(Madigan 1973, Madigan and Abernathy 1975).



3. Urban and Rural Fertility Levels in Misamis Oriental

Qualifications

Mapping. conceptualizing. training workers. performing field operations,
supervising. matching, and data processing v ere carried out with painstak-
ing care. The dual system coverage of hirth events was at feast 95 percent of
births and 86 percent of deaths. Refusals to be interviewed never exceeded 2
percent. The dita, theretfore, may be considered reliable.

Hlegitimate births were not distinguished from legitimace births in comput-
ing the birth rates for all women tas distinguished from currently married
vomen) The Philippines is a shame culture rather than a guilt culture, While
it is not considered an embarrassment w become pregnant out of wedlock.
bearing « child out of wedlock is considered especially emburrassing. Par-
ents of an unmarried girl who has conceived will press the family of the man
involved to marry their daughter. As o result there has heen. at least until
recently. relatively littde illegitimacy: and where it oceurs. it tends to be
concealed. Heginimate children are often 1eported as legitimate. A check
upon MCPS (Mindunao Center tor Population Studies) data on children ever
born during one pericd revealed that less than two-tenths of one percent of
all births were reported to be illegitimate. whereas it seemed clear from
other evidence that the number of such births was higher. For this reason
MCPS workers were instructed not to embarrass respondents by insisting on
answers 1o a question about legitimacy lest such insistence lead to conceal-
ment of births out of shame. Since an insigniticant number of births was
reported as illegitimate, the cost of tabulitions to remove them from
numerators of fertility rates of currently mirried women was considered
unjustifiable. Inclusion of such cases probubly helped balance out the inevit-
able few live born infants whom mothers forgot 1o report, despite prodding
of their memories.

15
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Consensual marriage is recognized in the Philippihc,;;. In the MCPS,le‘ldy’
a couple who had lived together for a year was considered married and their
children legitimate if born after they had begun to live together.

Urban (Cagayan Poblacion) Birth Rates

.

Crude birth rates. The crude birth rates experienced in the Cagayan de
Oro Poblacion over eight periods (each six months in length except the first
which was four months long) reveal a population with high fertility charac-
teristics. These rates per thousand persons from period one (September 1 to
December 31, 1971) to period eight (January 1 to June 30, 1975) are: 43.1,
41.5.37.2,37.5.45.4, 43.6, 37.5. and 35.8. ’

Graphing these (Figure 1) reveals a downward trend in fertility, which the
least squares line in the same figure brings out more clearly. Although this
trend is not significant at .05. it is nevertheless interesting because it is
downward. and fairly consistently so. except for periods five and six. While
the decline may be due to sampling variunce as the statistical test reveals, it
nevertheless is in a direction comforting to those concerned with the birth
and growth rates vis-i-vis development and resources. Since it has occurred
following the implementation of a vigorous family planning program,. this
decline may be a real decline ardd due to such factors as delayed marriage
and birth regulation, despite the lack of statistical eviderice to support this
view, ‘

Age standardization of these rates (with the population of period cight,
urban areas. as standard population) shifts upwards the fertility level ia all
periods bul -period eight. It also shows period six fertility considerably
higher than'that of even period five, a pattern which the general fertility rates
also reflect. The rates. shown below, indicate a greater decline to periods
seven and eight than the unstandardized set exhibit,

! 2 3 . 4 5 6 7 8
455 438 393 403 469 SL7 375 358

- Itis instructive to compare the unstandardized crude rates of the dual
system with the rates obtained by each single urban system by itself. Work-
ers in both systems were well trained and highly motivated, striving (o
achieve full coverage. They and their supervisors may have thought they
had at times reached this goal. Yet they fell well below such completeness.,

The coverage rates of the different systems tell the story. These are ex-
pressed in percentages of all cases caught by the system, and are;

664 794 915 878 866 89.5 B4l 872 Survey:
870 809 820 9.1 964 925 9.6 952 Recordefy
$95.6 961, 98.5. 988 995 992 987 99.4 Dual s
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“The dangers of depending upon a simple survey for the colléction of vital
data are apparent. Comparison of the survey rates over the eight periods
with coverage rates of the same survey makes clear the difficulty of distin-
guishing between declines in rates due to changes in fertility and declines
due to iess complete coverage. (Special techniques depending upon a single
survey such as the Brass techniques and the Own Children approach are not
in question here.) :

Itis also evident that differences between the rates observed by the dual
system (m -+ u, + ) and those estimiated by it through the
Chandrasekaran-Deming formula were in no case large. In fact. these dif-
ferences never exceeded 4.4 percent of the true rate. The observed dual
rates are: 41.2, 39.9, 36.6, 37.1, 45.2, 43.3, 37.1. and 35.6.

General fertility rates. The general fertility rates for women ages 15-49
estimated from the dual system by the Chandrasckaran-Deming formula
exhibit period chuanges fairly similar to those of the crude birth rates. How-
ever. these peak in the sixth rather than the fifth period. as Figure 2 shows.
These are: 141.1, 137.6, 123.5, 1251, 148.3, 159.6. 121.5, and 113.7.

Standardization of these rates on the eighth period tend 1o make them
somewhal higher in the carlier periods and somewhat lower in the scventh
period. These are: 144.4, 139.2, 124.7, 1279, 148.7. 164.0. 119.0. and 113.7.

The same picture is presented by both standardized. and unstandardized
general fertility rates. however.

It is in cantrast to rates for all wamen that those for the currently married
have particular utility. Rates for all women may vary due to changes in the
distribution of married and unmarried women, especially if there are in-
creases or other changes in age of women at first marriage. as well as
increases or decreases of widowhood or of marriage break-up. The rates of
the currently married permit one to vemove these obscuring factors so that
the comparison of the rates of the currently married with those fer all women

Cages 15-49, reveals and separates the effects of factors that operate only

within marriage (such as family planning).

The general fertility rates tor the currently married are quite high. One
should bear in mind. however, that each of these women s subject to preg-
nancy outcome during cach year. unlike single or separated women. The set
of rates, like those for the entire population (crude rutes) or for all women
ages 15-49, exhibit u general downward trend in fertility. This trend is prob-
ably best represented by the least squares line, also shown in Figure 2. The
rates are: 346.8, 326.5, 289.0, 293.7, 350.9, 306.6, 286.6, and 273 .4,

These rates, over the eight periods. drop from 346.8 births per 1000 cur-
rently married women to 273.4 births, a decline of 21 percent. While a small
decline in comparison to dramatic declines in fertility among populations
‘}assing through demographic transition from high to low birth rates. it is
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_ nevertheless impressive. Itis a decline within the ranks of currently married
women and. therefore, not attributable to délay in entering marriage or to .
+ population distribution based on migrational change. o
Standardization does not greatly change the picture. The rates. which tend
to be slightly higher in the earlier periods and slightly lower in the later
. periods than the nonstandardized rates, are: 349.1, 334.3, 298.5, 290.0,
354.0, 297.8, 283.2. and 273.4,

As before, the population of period eight for currently married women was
used as standard. Looking more closely at the rates. one notices that the
rates of the currently married approach more closely the pattern of crude
rates by period than the general fertility rates for all women. This fact
increases the impression of a true decline in fertility.

Age-specific birth rates. Age-specific fertility is a somewhat more accu-
rate way to look at fertility behavior. Again the fertility of all women and of
currently married women is contrasted. Table 2 exhibits the age-specific
fertility of women by five-year age groups and by periods. :

While age at marriage has increased steadily since 1935 until recently
(Smith 1975, Madigan et al 1972). and therefore plays some part in the
fertility decline of all women, this variuble cannot explain the decline in the,
fertility of currently married women shown in Te ¢ | between periods one

“and two and periods seven and eight for ages 20-34. While sampling varia-
tion also enters the picture. the data certainly convey the impression of
women using family planning measures to restrict their fertility The slower
decline in fertility of women ages 35-44 may be due to the consistently lower
fertility which these women have exhibited throughout the eight periods. It
may be that if birth control is being practiced at present by a substantial
group of women. wemen of these ages initiated the practice. This hypothesis
would be consistent with the belief that pressures such as high costs of
education and support of already living children compelled women who may
already have had large famities to limit further children. A recent food short-
age (1973) and a subsequent period of high inflation (1974) may huve shar- -
pened such pressures. .

Calendar rates. A somewhat different perspective is furnished by looking
at fertility for calendar years. The rates are presented in the form of un-
weighted averages to cancel out possible scasonal variations. Five years can
be observed if one is willing to accept the last four months of 1971 and the
first six months of 1975 in place of a full year's coverage. Obviously some
danger may occur in so doing because fluctuations tend to be larger during
shorter periods. The advantage. however, is the farger time frame, and if
results are used with caution, advantages may outweigh disadvantages. The
crude rates and the general fertility rates were: ‘
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Urban and Rural Fertility Levels

Table 2

Annualized Age-Specific Urban Birth Rates for Women
and Currently Married Women, Periods One to Eight,
Methodological Sample, Misamis Oriental Province

BIRTHRATES PEFR 1000
Age of PERIODS
Women I m RE 4 3 o 7 gh

Al Women

15-19 2501 46,4 42.4 458 LS 885 0.3 479
20-24 196.6 1577 1933 139.8 92,3 2298 IS4 1336
25-29 276.8  275.0 U875 27600 L1 2808 2310 1RO
30-34 2808 2322 I87.0 2079 2273 Iot.3 2023 842
3539 191 1553 el 1304 1209 X 99.7 150.0
40-44 673 67.4 06.8 N4 76.9 EAN 0.1 61.4
45-49 0.0 15.0 12.3 0.0 13.0 0.0 12.0 58
GFR 141.1 137.6 123.5 125.1 148.3 1396 121.5 13.7
TFR! LR8.6 47450 3980 4 192.0 48615 S002.6 3999.0 3.861.0
GRR* 233604 23560 19427 2457 23724 24413 19SLS 1RB42

Crrrenty Married Women

15-19 ;279 SR30 T00.6 7RIS 776.8 7500 3033 47.0
2)-24 6392  S07.00 616 349 612.5 5060  J486.5 4280
25.29 4438 43720 312 4198 464 3778 3762 3154
30-34 3565 2964 2352 M9 294.0 196.2  258.6 243.0
35-39 1433 178.0 127.5 161.2 158.5 175.8 1229 147.0
44 8.3 R2.0 NI1.0 48.0 96.1 117.0 87.5 78.9
45-49 0.0 8.9 15,4 (L0 16.4 0.0 16.8 7.7
GFR! 6.8 326,50 289.0 0 2937 3509 3066 280.6 2734
TFR! 10.964.7 12.0012.5 10.437.3 10.332.0 12.090.5 10.614.1 9.259.0 9.834.4
GRR* S350.8 386201 50034 SH2.00 59002 51797 45184 4,799.2

September $-December 31,1971
Planuary 1-June 30, 1972

July [-December 31,1972
Hanuary 1-June 30 1973

“July [-December 3101973

Hamnny 1-June 300 1974

“July 1-December 31, 1974

"January 1-June 30, 1975

'‘General fertility rate

Frotal fertility rate ,
*Gross reproduction rate (488 TFR)
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CA97I 19720 1973 1974 1975 , o
S  39.4) i dlA o 40.65 .- .35,8:  Crude birth rates;
Sl 13006 5,0036.7 L 140.6 1137 - General fertility rates -
3468 307.8 . 3222, 2966 . 273.4 Generalfertilityrates,
Lo S currently married

" The effect of presenting calendar year rates is to diminish the effects of
periods five and six. which go. respectively, with period four to complete
1973 and with period seven to begin calendar year 1974. Since periods four
and seven were relatively low fertility periods, the effect of condensing the
period rates into calendar year rates makes the higher rates of periods five
and six look like seasonal variation.

The age-specific rates by calendar year, subject to the same limitations for
1971 and 1975 as the more generai rates. are found in Table 3. These rates
again tend to smooth out the effects of periods five and six by distributing
them within two different calendar years, although this is more true of rates
for the currently married than for women in general, This latter difference
may be seen by checking the generzl fertility, the total fertility, and the gross
reproduction rites in the lust three lines of the lower panel of the table and
comparing these with similar measures for all women.

The high total fertilities of currently married women will be more com-
prehensible if one remembers children conceived illegitimately are generally
born legitimate in the Philippines, and secondly that only currently married
women are in the base of these rates. Total fertility would be considerably
less if widowed and separated women had been included.

Rural Birth Rates, 1971 Sample

Crude birth rates. The crude birth rates for the Alubijid-Laguindingan
& 1 (with slices of El Salvador and Gitagum Municipalitics) represent a
decine from a high of 48 births per thuasand persons to a low of slightly less
than 30 within a period of 4 years. This decline took place within an area
which had just received electrification on a large scale through a rural elec-
tric service cooperative, The rates are: 45.8, 39.6, 48.0, 38.0. 39.1, 31.6.
31.1, and 29.9, ‘

Most houscholds in areas where maintenance of Iilgs was feasible have
become members of the cooperative and have had eleétric lines run to their
homes. Of these, 16.3 percent are estimated to have d‘éed clectricity during
1971, 20.7 percent in 1972, 45.8 percent in 1973, 11.8 pefeent in 1974, and 5.4
percent in 1975, During the first half of 1973 (pcriodglfour),vsomc nine to
fifteen months after a substantial number (more than 37 percent) of homes
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Urban and Rural Fertility Levels

Table 3

Annualized Age-Specific Urban Birth Rates for Women and Currently
Married Women, 1971 to 1975, Methodologlcal Sample
Misamis Oriental Province

BIRTHRATES PER 1000
Age of Y EARS
Women 1971+ 1972 1973 1974 1975
All Woinen

15-19 251 34,4 18.8 579 47.9
20-24 196.6 175.5 166.1 192.1 133.6
25.29 276.8 231.3 278.6 255.9 189.3
30-34 280.8 209.6 217.6 i81.8 184.2
35-39 19.1 131.1 130.2 123.9 150.0
40-44 ' 67.3 67.1 57.7 82.6 61.4
45-49 0.0 13.7 6.5 6.0 5.8
GFR' 141.1 130.6 136.7 140.6 113.7
TFR* 1.828.6 4.363.5 4.327.5 4.501.0 3.861.0
GRR" 2.356.4 2.129.4 2.209.4 2.196.5 1.884.7
. Currcatly Married Women
15-19 527.9 791.8 780.0 626.7 747.0
20-24 639.2 361.8 530.8 496.3 428.0
25-29 443.8 374.2 442.0 377.0 3154
30-34 356.5 265.8 9.5 2274 243.0
35-39 143.3 152.8 159.9 149.4 147.0
40-44 82.3 81.5 72.1 102.3 78.9
45-49 0.0 17.2 16.4 16.8 7.7
GFR! 346.8 307.8 3.2 296.6 273.4
TFR# 10.964.7 11.225.5 11.253.5 9.979.5 9.834.4
GRR" 5.350.8 5.478.0 S491.7 4.870.0 4,799.2

#Rate for September |-December 31, 1971
"Unweighted average of siv month period rates 2 and 3
‘Unweighted average of siv month perjod rates 4 und §
“Unweighted average of six month period rates 6 and 7
“Rates for Junuury 1-June 30, 1978
'General fertility rute
“Total fertility rate
"Gross reproduction rite (488 TFR)
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. Vh'w been elecmf'ed the level of fertility of this rural sample area (where the
""headquarters of MORESCO [Misamis Oriental Rural Electric Service
Cooperative] are located) began to decline and the trend continued thlouz,h
the four succeeding six-month periods. Figure 3 locates the six-month rates
of this trend over time, and shows the least-squares regression line of the
decline. The trend is significant at beyond .05, as are the differences be-
tween highest and lowest rates. The correlation between rate and period is
one of —.87. ,
It would be naive to assume that simple illumination, or activity as-
sociated with illumination, constitutes the basis of this decline. However,
desire may exist to not only meet regular monthly clectricity bills but'also to
obtain some of the appliances and facilities which electricity powers (for
example, irons, small hot plates, electric witer pumps cooperatively pur-
chased, and so forth). Such desires may in turn interact with family planning
services now available in the MORESCO area to postpone childbirths or
even to reduce the number of anticipated births.

Coverages of the two rural systems and of the dual unit had been hlgh'
during the eight periods. In percents these are: .

2 3 4 5 6 7 8

924. 923 931 953 964 963 . 949 969 Survey

926 . 96.8 982 985 99.1 87.8 949 98.0 Recorders

99.4- 99.7 999 999 999 9.6 997 99.9 Dual

Part of the reason for high coverage is the visibility of life in rural
municipalities. It is difficult to conceal matters from neighbors. The other
..reason is the commitment of workers and their supervisors in the two rural
systems. .

General fertility rates. The general fertility rates for all rural women re-
flect the decline found above in the crude rates. After the third period (where
like the crude rates, the general fertility level peaked). there was a continu-
ous downward trend through the eighth period: 212.8, 184.5. 22l 7.174.2,
180.4, 136.4, 142.2, and 135.2. C

The general fertility rate for currently married women followed, at a.
higher level, a fairly similar pattern. The rates were: 353.1. 299.6, 369. 0,
289.5, 297.9, 236.6. 232.8. and 224.0.

Age-standardized rates. Standardization did not greatly aftect either the
crude rates or the two sets of riates for womerr ages 15-49. (The populdtlon of
period seven was used as the standard populatmn )

458 40.2 482 379 397 304 3.1 3 Crude blrlh rates -
209.7 184.1 220.7 173.6 181.8 139.3 142.2 I3< 3 General fertility Fates -
350.5 296.6 360.9 285.0 297.9 246.6 232, 8 225 I Currently nmrued

i \ / “f  women*

‘hrullfy rate, ugu 15-49
24‘7'
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Figufe 3.

Rural Birth Rates, Rural Reference-Area 2, 1971-1975
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The age-specific rates for women and for currently malrlcd women are
partlcularly useful here for investigating the age groups most responsible for .
the decline in fertility. If the rates shown in Table 4 of women for the two
highest early periods, periods one and three, are compared with those of the -
two last periods, seven and eight, women ages 25-39 have had the greatest
fertility reduction. These ages are not those usually affected by age at first
marriage. One is led rather to hypothesize fertility restriction as the major
means of reduction in births.

The rates for currently married women support this view. Again compar-
ing the rates of Table 4 for the same periods. this time for currently married
women, one observes that greatest percentage reductions in births per
thousand currently married women come in the same groups. ages 25-39,
although the differences are not as farge between ages 15-24 and 25-39 as the
differences for all women.

Almost the same impression is conveyed by these rates as by previously
examined urban rates, namely. that women ages 25-39 are tuking the lead in
restricting their fertility. Older women may also be practicing birth control,
as their rates have been consistently low. In fact. women ages 35-44 may
have led the way because of previously mentioned economic pressures—
food, clothing. and education of children already born. \

Calendar rates. Putting the crude rates in calendar form reveals a sleddy
downward dcuhnl. year by year from 1971 through 1975: 45.8. 43.8. 38. 6‘3
314, and 29.9. .

This downward trend is more impressive than that shown by the period
ralcs perhaps because seasonal variation has been cancelled out. :

"~ Even m e impressive are the declines for the fertility of women .lges
15-49;

1971 1972 1973 1974 1975
212.8 © 203.1 177.3 139.3 135.2 Al women
353.1 0 3343 '293.7 2347 2240 Currently married women

Pp

\

" Age-specific rates by calendar year will be found in Table 5. Especially
impressive are the declines in rates for women 20-39, and for currently
married women 25-29 and 30-39. The gross reproduction rates for women of
all marital statuses and for currently married women are also interesting.
declining from 3.4 to 2.2 and from 6.2 to 4.0, respectively.

The behavior of these rural fertility Ievels should be of interest to adminis-
trators of population control programs in developing countries in general but
especially to those in South and Southeast Asia. Here is o rural area which,
despite so-called rural traditionalism. has substantially reduced its bisth rate
in three to four years time. The dynamics of this change in mentality deserve -
documentation. It is tempting, at least for the present. to hypothesize that
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Urban and Rural Fertility Levels

Table 4

Annualized Age-Specific Rural Birth Rates for Women, and Currently
Married Women, Periods One to Eight, Methodological Sample,
Misamis Oriental Province

BIRTTH RATES PER 1000
PER T O DS

Age of
Women I » RS 4 Al 6 7~ bl
All Women
[5-19 98 77.7- 858 727 9Y7.6 8355 60,5 60.6
20-24 350.3 IR7.2 36RO 2536 2830 1805 21313 236,10
25.29 3342 359 08F 0 3y 386 293 MR9 2S5
034 2621 RANN 66,0 2503 2379 203.2 184.2 177.0
3539 2905 21589 2576 24,6 168.2 9.2 164.0 136.6
J0-44 Sl 80.3 N6 R Yn, | 30 9.5 77.3
4549 325 5.3 0.0 1.6 4.8 0.0 v.7 4.8
GFR 2128 INS.S 2217 174.2 180.4 136.4 142.2 135.2
TFR! 70675 62530 T431.4 39400 600305 45336 48300 1.536.6
GRR* JAA8Y 0SS 36265 2 R8T 29429 20129 23570 2213
Crurrentiv Married Women

15-19 766 Sn6.T 6Us. 3 SO7.8 7012 K427 468.5 396.3
J0-24 6324 4934 6738 4307 0740 12 IR 4243
2529 4322 402s W77 446 4032 3739 1.7 2694
30-34 937 2BI8 4164 2877 2745 2339 2119 2053
35-39 3196 2377 2806 226.6 R4 1002 180.8 150.4
40-44 584 93 .4 9l.2 0l).6 1.2 59,8 yt.2 87.1
45-49 36.9 17.5 0.0 47.9 54 0.0 k.2 54
GFR' 383 2996 36Y.0  28Y.3 2979 236.6 228 2.0
TFR 12,697.8 10.465.0 12.740.2 9929.5 1,926.5 9.768.5 8.318.4 K.190.7
GRR* 6.196.5 S 10609 6.217.2 48456 3.332.1 4.767.0 40394 3.997.0

“September -December 31, 1971
Manuary 1-June 30, 1972

“July [-December 31, 1972
Yanuary 1-June 30, 1973

“July 1-December 31, 1973
January 1-June 30, 1974

July 1-December 31, 1974
Blanuary 1-June 30, 1975
‘General fertitity rate

TTotal fertility rate

*Gross reproduction rate (488 TFR)
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‘Table5 . ‘ o : "o e

Annualized Age-Specific Rural Birth Rates for Women, and'CUrrer_i,tly;}" IE
Married Women, Calendar Years 1971 to 1975, Methodological S¢ aple;..
Misamis Oriental Province S

O

BIRTH RATESPER 1000 . & /i~
Y E : e
"~ Ageof 4 A RS ,
- Women- ';‘|97Iu - 11y7n 1973¢ 1974 - T
’ ‘) l All Women ’ - e

b -
Wi

o oo owms w2 om0 gl

AU 303 300 283 . 1969 | 261
259 L 3. 312.2 350, M3 LoAs
30-34 tL2620 31N A 93T L 1770
35.39 905 2368 186.4° - 1276 1366
40-44 LSLL 8L 750 - 663 773
4549 .. . .., 325 7.7. 320 49 - 48
GFR' -, . .2128 203 1773 -+ 1393 1352
TFR* CUT06T5 684220 58853 46830  4.536.6..-
'GRRP . 3489 . 33390 29208 . 22853 . -213.9..
. . Currently Married Women ’ ‘

iy L ' 766.4 632.6 64.5 6556 496.3 .
2024 " 6324 583.6 479.1 364.8 443
529 4322 395.1 403.9 343.8 26947 |
3034 293.7 . 349.1 2811 222.9 5.3
3539 319.6 259.2 4.5 140.5 150.4°
4044 58.4 92,3 85.9 -75.5 870
4549 369 8.8 2.7 5.6 54
GFR' . 30 343 2037 347 24.0
TFR* 126978 11L602.6 104278 9M3.5 81907
GRR® 6.196.5  5.662.1 SO888 44132 T 39970

“Rate for September 1-December 31, 1971

" "Unweighted average of six month period rates 2 and 3
*Unweighted average of six month period rates 4 and §
“Unweighted average of six month period rates 6 and 7
“Rates for January -June 30, 1975
'General fertility rate

- *Total fertility rate , '

"Gross reproduction rate (488 TFR) -
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the interaction of the abundant and cheap electricity in the area (from the
Maria Cristina hydroelectric power station in Lanao del Norte) and of a
family planning program in the sume area are responsible for the decline., by
precipitating desires that compete with the birth of another child.

Probability Sample. Misamis Oriental, Birth Rates

Urban sample 1973 (July 1973-June 1975). Crude birth rates in this proba-
bility sample whose parameters had covered the entire urban aren of
Cagayan de Oro City. not just its poblacion, did not differ much from those
of the poblucion, although they were a bit higher. especially in period eight
(January [-June 30, 1975). These rates were:

5 6 7 8§ 1973 1974 1975

54 436 37.6 358 454 40.6 358 Urbun sample 1971

5.8 390 447 305 458 41.8  40.5  Urban sample 1973
Coverage sample 1973

839 874 948 8335 839 91.1 85.5 Survey

87.0 96.8 939 988 §7.0 954 939 Recorders

97.9 99.6 99.7 9Y9.8 979 99.7 99.8 Pual

4
4

General fertility rates followed a closely similar pattern as did the fertility
rates for currently married women. They are:

h} 6 7 s 1973 1974 1975
185.6 160.0 178.6 1620 I85.6 1693  162.0 General fertility rates
328.2 2723 324.2280.1 3282 2982 280.1 Currently murried women

The municipal southwest. This sample is of particular interest since it
covers the entire MORESCO area (excluding five city barrios of Cagayan
which MORESCO has also agreed to electrify). The methodological sumple
is restricted to a contiguous segment of parts of four municipalities belonging
1o the ten municipalities serviced by MORESCO. The methodological sam-
ple is also about three times as large.

The crude rates are:

5 6 7 8 1973 %% 1974 1975
5L 3201 393 356 Shi 35.7 35.0
Rates for the same period for the rural, methodological sample are:
39.1 311 316 299 9.1+ 14 29.9

*Six months only (period §)
**Pericd S only

tUrban sample 1973 covered the entire sttban area of Cagayan de Oro City; urban sample 1971,
however, covered only the poblacion sind was earlier designated Cagayan Poblucion,
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zThe abbreviated time span for which rates-on the entire MORESCO area
are available suggests a decline that began later than that in the methodolog-
ical sample and which has not yet gone as far. In fact, this would be consis-
tent with the history of the MORESCO project. Its earliest service was
extended to households nearer to its headquarters (within the methodologi-
cal sample), and gradually service radiated outwards through the area. It will
be interesting to continue study of this larger area to see whether fertility of
the larger area follows the course of that determined for the mcthodologu.al
sample.
The general fcmhty rates follow the same appmx:male pattern as the
crude rates and are:

5 6 7 8 1973 1974 1975
238.4 1 156.1 182.4 169.7 238.4 169.2 169.7 General fertility rates

The municipal northeast. This region. outside the MORESCO area, but
subject to the family planning program of the Commission on Population,
like the remainder of the prevince.* presents a kind of foil to the MORESCO
segment of the southeast. It is not electrified. except for small segments in
the southern part of the region, and for small areas around poblacions which
have small diesel generators  Electricity, where it exists on a diesel basis, is
expensive and restricted. The rates of this area, therefore, indicate what is
occurring on the basis of the family planning program and other factors,
excluding elecirification.

The crude rates for the northeast area are:

5 6 7 8 1973 1974 1975
0.9 35.7 40.3 35.5 409 . 38.0 35.5

On the face of it, these rates do not appear different from those of the
municipal southwest, although they begin at a lower level, and the 1974 rate
is higher than the southwestern rate. The lower itial level in the northeast
segment may be attributed to the presence of family planning agencies, other
than those of the Department of Health, for a longer period of time and
through a more diffused area.

Again the general fertility rates have followed rather Llusely the pattern of
the crude rates and are;

5 6 7 & 1973 1974 1975
186.5 167.3 188.8 161.7 186.5 178.0 161.7 General fertility rates
342.1 287.4 324.5 276.8 342.1 306.0 276.8 Currently married women

*This province is one of the provinces selected by the Commission for its Totl lnu.grulcd
Development Approuch, a program which tries to cooperate with other govgrnmcntul ngencies
to promote their work und in return seeks the Loopmmon of these agencies in promoting f.nmuly
planning.
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"< Provincial rates. From the probability sample of Cagayan, the municipal
- southwest, and the municipal northeast, provincial rates can be inferred for
“Misamis Oriental Province. Less defensibly, but with a larger sample popu-
lation, provincial rates can be derived from the fertility of the methodologi-
cal samples added to the above probability samples. These two sets of rates
are called here A estimates (probability sample) and B estimates (all sam-
ples). In both cases, rates and their population weights are added into the
proper geographic stratum (Cagayan. southwest, northeast).
- The crude birth estimates for Misamis Oriental were:

5 6 7 & 1973 1974 {975 _ ;
45.1 350 407 359 451 37.8 359 A Estimates
2 377 339 413 364 33.9 B Estimates

As might have been expected. these rates are not in precisely the same
* pattern as any one of the individual sample areas, but reflect 4 composition
of the three strata values. They do. however. continue to reflect a declining
fertility. . ’ ‘ '
General fertility patterns of the provincial population were close to thosc
of the crude birth rates:

o : 5 6 7 8 1973 1974 1975
General fertility rates 1944 161.7 185.0 164.5 194.4 193.4 164.5 A Estimates
180.2 165.0 167.7 149.6 180.2 166.4 149.6 B Estimates
Currently married 342.4 269.9 311,9 274.9 342.4 290.9 274.9. A Estimates
women 329.9 283,0 293.6 261.3 329.9 288.3 261.3 B Estimates

These general fertility patteras and crude birth rates reveal a provincial
fertility whick has declined during the period from July 1, 1973 (the begin-
ning of period five) through June 30, 1975 (the end of period eight). This
overall decline. however. is less rapid than in the methodological sample or
in the municipal southwest.

Standardized rates. To preserve the comparison with rates previously
given for the methodological samples, the provincial A estimates were stan-
dardized on the period seven. rural population. The crude rate for period
five decreased moderately but the other rates were little affected:

5 6 7 8 1973 1974 1975
Crude Birth Rate 428 358 404 354 28 381 354
General Fertility Rate 196.0  163.0 1849 1643 1960 1744 1643
Currently Married Women 365.1 278.0 319.5 284.0 30651 298.8 284.0

Age-specific rates. Age-specific fertility rates for the three geographic
struta—Cagayan de Oro City. the municipal southwestern segment, and the
municipal northeastern segmeni—reveal that the decline in fertility occurs
among women ages 25-39 and among the currently married somewhat less

31



MEASUREMENT OF VITA! RATES
than among women of all marital statuses. This circumstance might indicate
that delayed marriage plays.a larger part in the decline of provincial fertility
than in Cagayan de Oro or the methodological samples. *
Standard errors of birth rates. Standard errors for the crude birth rates are
given below in annualized form.* These generally were larger when the
population was smaller, although not always if the size of the populations did
not differ much. Variances of births and of coverage also affectedi the statis-
tic, as in periods one and two. However., the effect of subsampling is evident
in periods where 25 to 50 percent of the area was covered by the survey. for
example. period five in the new areas and period three in the 1971 samples.
These estimates were computed for the methodological areas as though for a
. probability sample drawn {rom an infinite universe to indicate the approxi-
mate size such standard errors would have in a nationwide or other large-
scale sample. In terms of births per 1.000 persons, standard errors were as
follows:

1 2 2 4 5 6. 7 8
3.6 2.8 5.7 4.6 2.8 7.1 5.6 2.5 Cagayan
L6 ° 26 3.4 2.7 L N 3.5 2.1 Rural

“Dr. Eli S. Marks of the U.S. Bureau of the Census derived the formulas of these variance
computations, ‘The formukis used were relvariance formulas s follows;

() viny? sMny)? s sm)? ‘ (0. 2a(n;m) 29(n,m)
! . ‘ _ _
' Em)'  Emy*  Em)y  Em)Em)  En)Em) E(n)E(r)

where component variances were of the form: Ly

k . ‘ o
SUM( n.'—n)- e
i=1 \P, RN

M = e

PO

Q) sw) = TT:W IStmy*+ W, s(n.1*~2W, tho’ (mn,) s .:‘(!;")‘ s(,,;]

3 M= ,—Lls(n,)*+R.*s(h):-'~2R~.’rﬁ6 by sty

4 sr)? = “—I,—_.ll\(n)-' + RIS(W)* = 2R rho (rw))s(rsiw,) |

and where. besides symbols already previously esplained, W, is the expected value of the
caverage'rate, wyi rhofmny) is the product moment correlation coefficient of my/Pyand NL/P: P
are the sampling ratios; B is the evpected value of the population base, b, from each of the k
sample clusters: R, is the expected value of the vital vates, ry, reported from systeny 1 for each of
the k sampie clusters, and R is the expected value of the vital rates, 1, based on the reports from
both systems and the Chandraseharan-Deming correction and. of course, the population bases
from cach cluster.

‘wd
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4. Differential Fertility by Education and Occupation

One way to study a possible decline in fertility is to compure various
categories of the population in terms of birth rates. Such analysis is often
useful in understanding the nature of such a decline. pinpointing more pre-
cisely aniong what groups of people it is taking place. and understanding the
dynamics of such a decline.

The decline in both urban and raral fertility documented in the preceding
chapter furnishes sufticient motivation for such an analysis. The data pre-
sented in this chapter were used to investigate the possibility of differential
fertility by educational category of women Gl women and currently married
women) and by occupational category of wife (currently married women) for
periods two to seven of the methodological samples.

The predominant relationship between fertility and fevel of education and
occupation often observed in first-world ani second-world countries is an
inverse one. Biological evidence would saggest that improved nutrition
(seemingly a consequence of improved educational and occupational status
and. therefore, of income status) is associated with higher fecundity and
fewer fetal losses. Also. increased income might reasonably be expected to
lead to increased investment in children or consumption of goods, as
‘economists have suggested. If so. the relationship between fertility and so-
cioeconomic categories would be positive at the deepest level.

One cconomist has suggested that differential access by economic
categories to hirth control information plus changed tastes for children rela-
tive to other goods may underlie the inverse relationships observed (Easter-
lin 1966). In developing countries like the Philippines. traditionalism and
cultural values may inhibit acceptance of family planning. Change in the
evaluation of children in relation to other goods. from an economic point of
view, presupposes the accessibility of such other goods (for example, rheo-
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~_ statically controlled electric irons cannot be used in regions where electricity -

is unavailable). N ’

Further, mechanisms must exist for inducing behavioral modifications

- which result in changed tastes. Among such mechanisms undoubtedly are
opportunities for learning new behavioral patterns as well as rewards of .
improved economic status and prestige. The presence or absence of such
mechanisms may best be indicated by examination of fertility in terms of
educational attainment and of occupationa! status.

In the long run, economic development and other social change can be
expected to influence educational and occupational distribution and. to the
extent that these variables influence fertility, to produce changes in birth
rates. In the short run, however, the impact of social change may manifest
itself in the differential responses of socioeconomic categories to changes in
the larger society. The value of children in competition with other values,
and the outlook upon birth regulation may change more rapidly among par-
ticular educational and occupational categories if the opportunities and re-
wards of social change are differentially experienced by diverse social
categories.

The procedure is to examine current, rather than cumuiative, fertility.

* This permits focus upon recent and dynamic aspects of fertility behaviorina
society under rapid social change.

Data—Procedures and Qualifications

As stated previously, rates reported by period are for those subsample
areas covered by the survey. Experimental reasons as well as budgetary
considerations led us to restrict sample coverage. Scasonal variation was
avoided by condensing the rates into annual calendar year rates. This was
accomplished by giving each period equal weight in computing annual rates,
If this had not been done. real dangers would exist that seasonal variation
would confound analysis of trends ever time.

A rough guide to interpretation of results has been prepared in Table 6,
which presents standard errors for selected proportions under the assump-

- tion that the underlying distribution is binomial. and which tréats the educa-
tional data as though cach subsample were drawn as a simple random sam-
ple. Table 7 presents similar standard errors based upon the same assump-
tions for accupational data.

However, something must be said for a weighting scheme that assigns
weights proportional to numbers of persons enumerated in cach round. This
approach should yield smaller standard errors. Therefore, indexes based on
data for the entire three-year period have been calculated on a per person
basis, since the comparison in this case is across cither occupational or
educational categorices. '

N
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Table 6 : S e
[Estimated Standard Errors for Educational Differentials -
T
'i;lighesl Grade Complelcdl N, Ny (N IINY 0 o Standard Errors -
P ' ’ s ' 00200 300 400 .80
Urbun
Less than § 406 251 0064 024,032,037 .039 .040
57 1772 913 0016 012016 .019 .019 020
8-11 2569 1403 0011 010 013 015 .59 016
College or more 1989 1201 0013 011 014 017 .18 018
Rural
" Less than 5 1541 771 0019 013 .018 .020 .022 022
5.7 1843 9IR 0016 012016019 020 .020
8-11 1273 650 L0023 014,019 022 .04 024
. College or more 496 356 L0048 021,028 032 .034 .035
1973
"Highest Giide Compléted N, Ny (1N, + 1/Ny) Standard Errors
w0 o 020 30 40 .50
_k:Ur‘bim o ' R ’
< Less than 5 oL 35T 46l 0049 021,028 032 .034 035
.57 : ' 1483 1959 0011 010014016 017 .0I8
7.:—8-” - ! C2223 915 .0007 008 .01 013 014 014
~ College or more . 1787 2183 0010 010013 .S 016 016
Rural o o
‘;&s.Lcss than§ /‘ 121 1496 015 . 012 016 018 019 .020
2587 1387 1907 0012 010 .014 016 017 ,0I8
81 f . 1057 1346 0016 012016 019 020 .020
.Collcgcor\m’orc ‘ - 474 507 0040 019,025 .029 031,032
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U,

"

“Tablé 6 (continued) - .

YN L

{{Hiighé;tléﬁldc Cor’np:ét‘éd'\ , N,Ne(l/N,H/N,), . 7.' Standard Errors .

i . . PN

B T T 0 200 30 40

LS50

CUrban, e O
~iLessthan 5, w1 185 2587 L0092 029 ..038 044 .47
A J'523&:j955 . 0029 +.016 .022 .025 .027

o8 S TIBCISI20 0020 014 018 021 022
Collegeormore .. -, -318 1182 .0039  .019 .025 .029 .03

048
027
023
032

:,Lcss‘lhunS"; Lo 281 691 050 021,028 032 .035

s . 468 943 . 0031 . ..017 .023 026 028 .

© 8-11 371 652 0042 020 .026 .030 .032
Collegeormore - = ; 207 267 L0085 028 .037 ,.042 045

035

28
032

.46

. '
T

Estimated- Standard Errors for Occupational Differentials- - - --

Year FEEE L 192

mptnetenes 8 s oetNp e Np (NG E UINL- Standard Eyrors - -

ST T A 020 30 0

e

‘UArbun
..z Professional & e ‘ ' . ‘
Paraprofessional 314 181 0087 028 .037 043 046

Clerical 380 234 0069 025 034 038 .41

_Skilled CoLL 661 293 L0049 021,028 .032 .034
" Semiskilled © 1061 Se4 0027 016021 .024 026
Manual o T 401 2647 062 024032 .036 .03

47
042
035
026,
40

Rurat . oo
Professional & :
Paraprofessional . 79 7§ 0259 A48 064 074 079
Clerical 36 °23 0 0712 0 L080 107 122 ".131
Skilled IR R B ) 0198 (427056 065 .069
Semiskifled: ¢+ 1237 589 Q025 2015 .020,023 028
Manual .- . 1619 862 007 0 .03 017,019, 028

080
133
070
025
021

1
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.. 1973

p d0 20 30 40 .50
Urban

Professional &

Paraprofessional 83 480 0046 020,027 031,034 034
Clerical 318 370 058 023,030 .035 037 .038
SKilled 94 564 0043 020 .026.030 032 .033
Semishilled 827 1093 L0021 014018021 022 023
Manual 376 519 0045 020,027 031 .033 .034
Rural

Professional &

Paraprofession:l 83 96 0224 45060 069 073075
Clerical 49 50 0404 060 080 092 098 100
Skilled e 159 0149 037 049,056 .060 061
Semiskilled 931 113 U019 013 018 020 022 022
Manual 1239 1727 A3 01 018 017 018 019

1974

p A0 200 300 400 .50
Urban

Professional &

Paraprofessional 62 24 0210 044038 066 071 072
Clerical 65 232 0196 42056 064 069 070
Skilled 122305 KUAE; 032043 049 082 054
Semiskilled 420 578 004 019,026 .029 031 032
Minual 195 258 L0090 028038 044 047 MR
Rural

Professional &

Paraprofessional 62 57 0336 035,073 .084 090 092
Clerical 27 59 L0539 070 .093 106 .14 (116
Skilled 62 93 L0268 049 .066 075 080 082
Semiskilled 286 597 0051 422,029,033 .035 .036
Manual 358 733 L0041 019 .026 030 032 .032

Fertility by Educational Categories

Urban areas. There is u striking decrease in the proportion of college-
trained women from 1972 to 1974 but especially in 1974, and a consequent
increase of women in low educational brackets. especially of women who
have completed less than five grades of school. This finding raises questions
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" for research. Is this change due to older residents moving into better homes
_ outside the poblacion and being replaced in their former homes by poorer
[inmigrants? Or is it due more to simple immigration? It seems likely that it is
due to both. A second finding is that except for women who have completed
less than five grades of school, college-trained women seem more likely to
be married than the others. This fact may indicate delayed marriage until
some years of college have been completed by a substantial number of
- women still going through grade and high school. '

Table 8 presents data for the general fertility of women and of currently
married women by educational categories (highest grade completed). Across
years, the observed rates for all wonien show a slight downward gradient
through high school. but the fertility of college-trained women is high. The
average three-year relative rates for all women, from those with less than
five grades through college-trained women, are in order: 104.7, 98.3, 96.7,
and 105.7. The figures suggest that fertility is lower for women who have
completed intermediate and high school grades. and higher for both college-
trained women and those in the lowest educational category. '

Age standardization changes this picture, however. The fertility of women
with less than college education increases, while that of college-trained
women decreases. This is seen in the standardized relative rates. The un-
weighted averages of the relative rates for the three years are, from lowest to
highest educational category: 117.0, 104.7, 107.0, and 84.7. It was a distribu-
tional quirk that made the fertility of college-educated women appear higher.

How much of the lower fertility of college women is due to delay of first
mivrriage? The answer to the question is furnished by the rates of the cur-
rently married women also shown in Table 7. The unweighted averages

~across the three years for the observed rates are: 268, 306, 333, and 304.
Except for college women. these rates suggest positive rather than negative
association between fertility and highest grade completed. The rate for col-
lege women nevertheless is below average in the set and is the second lowest
fertility. However, this rate is not relatively as low as, and as much below
average as, the standardized rate for all women of college attainment. Ons
may ask whether this diffcrence is principally due to the effect of delaying
first marriage. Standardization of the rates of currently married women pro-

“vides a negative answer. The unweighted averages for the three calendar
years become, from lowest to highest educational categories: 299.3, 324.9,
369.6. and 244.8. While the general effect of standardization has been to
raise the level of fertility. in the case of college trained women it has lowered
this level. The decline is greater thun that found among all women. The
conclusion is that delayed marriage is not sufficient to account for most of
the difference in fertility between college-trained women and those with
lower educational achievement. Fertility restriction within marriage by one
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of the family planning measures like periodic continence, the pill, or the
1UD, appears more responsible for the decline in fertility than delay in
marriage. although that undoubtedly plays some part.

Table 8 : .
Obseived and Indirectly Age Standardized General Fertility Rates for.
Women and Currently Married Women, 15-49, by Educational Level,
Calendar Year and Period of Observation, Urban Areas

GENERAL FERTILITY RATES. ALL WOMEN

Observed Indirectly Standardized®
Highest Grade
Completed 1972 1973 1974 1972 1973 1974

Less than § 137.6 1385 174.3 157.7 129.0 191.0
57 133.2 139.2 129.8 141.2 {48.5 136.9
8-11 134.3 132.6 127.0 151.2 151.1 134.4

College or more 125.8 138.4 165.8 1021 1t0.6 133.8

Relative Rites (136,0 = 1)

Less than 3 {1} 8S 128 110 Al 140
5-7 98 1002 us 104 109 101
8-11 99 - Y8 93 i H}] 99

College or more 93 102 122 75 81 98

GENERAL FERTILITY RATES. CURRENTLY MARRIED WOMEN

Observed Indirectly Standivrdized”
Highest Grade
Completed 1972 1973 1974 1972 1973 1974
Less than § 278.5 208.3 KR RRY 319.2 2326 346.1
57 0.5 1394 268.8 329.1 RN 2830
8-11 3439 3564 298.2 I87.2 406. 1 5.6
College or more 2779 3020 3317 RRANGY 241.3 267.7
’ Relative Rates (302.6 = 100)
Less thun § 92 69 104 105 77 114
57 103 12 89 10y 120 94
o 213 B ) 114 118 9 128 134 1M
College or more . 92 100 1] 75 80 88

_ aAverage rates for calendar years 1972, 1973, and 1974 used as standard.
sAverige rates for calendiv years 1972, 1973, and 1974 for currently married women used as
stundard. : Lo
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~i:Returning to the distribution of . fertility for the standardized rates for
‘ currently married women, one observes an *‘i'* curve, Jow at both ends, hlgh
in the middle. Presumably the lower fertility oflhe college-trained women is
“associated with their greater ease in access to family planning knowledge
and services. as well as to their desires for various practicable goods, whose
purchase would conflict with having another child. What then could explain
the fertility of women with less than five years education who exhibit the
second lowest fertility of the four groups? The authors hypothesize that the
lower fertility of this category is both a) bound up with hard financial times
of the past four years (marked by ¢ food shortage felt most by the lowest
economic class and price inflation without wage increases or employment
opportunities), and b) connected with increased desires for more of the less
expensive modern goods found in Philippine cities.

Rural areas. Unlike urban women. women of rural sample areas exhibited
an increase in educational level over time. Across the three years, women
who hud completed less than five grades of clementary schonl decreased by
15 percent (29.46 to 25.05) while the percentage of women who had com-
pleted higher grades increased by off-setting amounts. Net migration pre-
sumably accounted for most of these changes. The area has been electrified
since 1971, and may have attracted women in-migrants with higher educa-
tional qualifications who could benefit from some of the increased employ-
ment opportunitics in the area

Fertility differentials of rural women by educational categories are shown
in Table 9. The observed rates of women of all marital statuses. ages 15-49,
indicate the presence of inverse differential fertility. The unweighted aver-
ages of the relative rates for the three calendar years, from lowest to highest
grades completed, are: 119, 115, 65. and 82,

Thus higher fertility is exhibited by women with less education according
1o the Western model. Age standardization does not change this pattern of
inverse differential fertility, but makes it more clear-cut. The two extremes
are more distinet und the inversion exhibited by the unstandardized rates for
college-trained women disappears. The average rates are 128, 109, 74, and
65.

This inverse fertility is striking. It certainly suggests a real decline in
fertility, beginning with the better educated. Another striking feature of the
data is the decline in fertility across the years from 1972 10 1974 within
categories. A close look at each category of education except that of women
who have completed one or more years of college shows that in almost every

age as one goes from 1972 to 1973 1o 1974, fertility declines—with feiv
cxceplmns at almost every step.

At is not clear why women who have completed one or more: vears of

college do not exhibit a similar decline in the third year. Perhaps the mtg:.s
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Table 9

Observed and Age Standardized General Fertility Rates for Women and

Currently Married Women, 15-49, by Educational Level, Calendar Year
and Period of Observation, Rural Areas

GENERAL FERTILITY RATES. ALL WOMEN

Observed Indivectly Standgardized®
Highest Grade
Completed 1972 1973 1974 1972 1973 1974

Less than 5 240.8 213.2 162.9 256.6 234 177.9
5.7 248.4 197.2 152.8 2340 187.5 147.8
8-11 1216 129.6 9.3 137.6 143.8 105.1

College or more 131.5 138.2 157.0 107.3 106.3 123.2

Relative Rates (173.2 = 100)

Less than § 139 123 94 148 134 103
57 143 13 " BR 135 108 8§
8-11 70 74 52 79 83 - 61

College or more 76 78 91 02 61 T

- GENERAL FERTILITY RATES. CURRENTLY MARRIED WOMEN

Observed Indirectly Standardized®
Highest Grade
Completed 1972 1973 1974 1972 1973 1974

L.ess thin 3 3263 2830 213.2 47,7 307.3 2328
5.7 368.3 294.5 239 47.0 2%0.0 2243
8-11 301.7 3183 236.4 KA 153.1 274.5

College or more 92,2 86,7 298.0 138.4 2254 2338

‘ . Relative Rates (285.5 = 100)

Less than § 114 99 75 122 108 82
5-7 129 103 81 122 98 M
8- 106 i 83 120 124 96

. College or more "~ - 102 - 00 1 ‘B4 79 - 82

MAverage rates for calenilar-years 1972, 197340l 1974 usedd asstandard.. . b

"Averuge rates for calendar years 1972, 1973, and 1974 for currently marricd worﬁcn used s
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.f'luctuate more because of the smdller sample of such women.: Pel hdps too. :
'thcy ‘have .been -practicing family planning longer (as evidenced .by. théir.
lower fertility) and further declines in their fertility cannot be expected to be
so rapid. ‘

" - The data just given on currently married women raise quuuons as lo the,
part delayed marriage plays in the decline in fertility observed across calen-
dar years and with increases in level of occupation. These data indicate that
a moderate amount of the decline may be due to delayed marriage. The
observed rates show less decline in all categories of education, including

“women with one or more years of college education. The rates conlinue to

decline across calendar years. however. It should be emphuasized again that
these are current rates. not cumulative rates: therefore, they reflect only the

experience of the yewrs in question. Consuqucntly they are a sensitive
instrument for measurement,

The age-standardized rates reveal the trends more accurately. These were
somewhat obscured by different distributions by calendar year. They gener-
ally continue not only to reflect a decline in fcmllty across calendar years
within marriage (although not from delayed marriange) but also a large decline
by college-trained women from the level of women with less education. The
level of fertility of women with less than college education does not differ
much by educational category when age differences of married women are
allowed for.

It would secem. therefore, that delayed marriage has plaved a rather impor-
tant role in the fertility decline of these rural women with less than college
education during the years 1972 to 1974, It played a less important though
perhaps still substantial part in the fertility reduction of women who had
completed at least one year of college. The conclusion scems to be that
college women have led the wi vy in the practice of family planning. This
appears to be an important point in relation to family planning program plans
and policy. .

Fertility by Occupational Class

Urban arcas. Respondents were asked to describe their husbands™ oceu-
pations in terms of the industry worked in and the precise Kind of work
performed. A great number of such occupations were obtained and were
categorized into five occupational status classes: professional and para-
professional. clerical. skilled, semiskilled, and manual. The distribution is
chiefly notable for a small decline in elerical (14,10 to 12,18 percent) and
skified workers (21,94 10 17.51 percent) and a small gain in number of semi-
skitied (37.32 to 40.65 percent) and manual workers (15.26 to 18.49 percent)
over the three calendar years. Some of these differences may have been due
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' ;
to sampling. although as has been said previously. in-migration and subur-
ban out-migration occurred on a large scale.

Lowest fertility for both observed and standardized rates is exhibited by
the wives of professional and paraprofessionals. For observed rates as
shown in Table 10, the unweighted annuial averages across the three years
are. from professional to manual categories: 232.2. 298.0. 289.2, 327.1. and
356.0.

Table 10

Observed and Age Standardized General Fertility Rates of Currently
Married Women, 15-49, by Husband's Occupational Status and Year
and Period of Observation, Urban Areas

GENERAL FERTILITY RATES

Unstandardized Indis ectly Standardized
Occupational
l;Stut\us 1972 1973 1974 1972 1973 194
Professional and , :
. paraprofessional WK 97,5 63 37730 28280 2R
Clerical 05,1  307.8 2810 3359 36 3094
Skilled : 7.6 3086 3SL3 2195 0LY 3586
Semiskilled CR0.6 0 3602 03004 3046 33906 2774
Manual . J00.4  377.6 0 290.0 309 3574 XRI1LO

{

x Relative Rates (308.9 = 100)
Professional and

_paraprofessional A e 67 122 . 82 77
Clerical . L9910 9l 109 105 00
Skilled B 6T I a4 U 98 L6
Semiskilled SRR (1" SERN ¥ AR 7 M L e 90
Manual S | N 2 94 123 0 16 9t

B

~ When the rates are age-standardized, the same categorics in the same
~ order are characterized by the following rates: 289.6, 323.3, 93.3. 307.2,
Cand 339.8.

* After standardization. some inverse fertility remains betwsen prestige
_ranking of occupations and fertitity. Wives of professionals ard of para-
professionals have lowest fertility and wives of manual laborers highest. But

the wives of clerical workers have high fertility and those of skilled and -

. semiskilled workers rather low fertility.
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‘The high fertility of the wives of manual laborers is not altogether surpris-
ing. as it reflects a common finding of differential fertility swudies. Nor is the
finding that professionals and paraprofessionals exhibit lower fertility un-
usual, since the educational data just examined revealed that currently mar-
ried women with college training exhibited lower fertility. Presumably, the
wives of professionals and paraprofessionals would be prede minantly from
this educational category. Perhaps the wives of the skilled and semiskilled
include more swomen from the lowest educational category. which may ex-
plain why this category had Tow fertility—that is. because of social emula-
tion and aspirations. It is clear that professionals and paraprofessionals
(upper-level business excecutives. high-ranking government officials. den-
tists. engineers, and so forth) represent a set of people whose fertility is fow
in comparison with other occupational and educational categories of the
urban population. Perhaps an implication for population communicat m pol-
icy is that such people are attructed to the practice of damily planning.
Therefore. less funds need be expended upon communications addressed
towards them and more upon such people as clerical workers and the skilled
and the semiskilled, who are both more numerous and harder to influence.

Rural arcas. The difference in distribution of currently married wives by
the occupational class of their husbands in urban and rural areas is striking.
An aspect of rural Philippine society which perhaps is characteristic of de-
veloping ‘countries, in general, immediately stands out. The percentage of
professionals and paraprofessionals is much smaller than in urban areas. and
the percentage of manual laborers much larger. Most of the Latter are farm-
ers. fishermen, or persons engaged in other outdoor occupations. In the.
Philippines, professionals who do live in rural areas tend to live in the
poblacions (town centers) of municipalities. The number of clerical workers
is also much smaller in rural areas, and they tend 1o be o poorer and less
educated group than their city counterparts. The one occupational category
that tends to be represented to about the same degree in both rural and urban
societies is the semiskilled worker. However. semiskilled workers living in
rural arcas tend to be somewhat poorer and less well-trained.

The changes in proportions over the years seem small enough to be due to

“sampiing variation. However, the in-and out-migrations were also large
cnough to make some contribution to such change.

The fertility differentials of wives by occupational class of husbands by
rural area are shown in Table 11, The order of observed fertility level by
occupational class from lowest to highest for these years is skilled, semi-
skilled, professionals and paraprofessionals, manual laborers. and clerically
employed. Unweighted average general ferdlity rates observed per thousand
for the three-year period are: 199, 212, 260, 343, and 384,

© 44



Differential Fertility

:Table 11

"Observed and Age Standardized General Fertility Rates of C'urr‘en.tl'y'

Married Women, 15-49, by Husband's Occupational Status and Year
and Period of Observation, Rural'Areas - e o

t

GENERAL FERTILITY RATES

K L X ~ Umstandardized " Indirectly Standardized
‘Oceupational ., ———
Stitus AL 7 L A P 7R 1974 1972 1973 1974
Professional and’ . A
paraprofessional L s M7 2678 3746 2784 337.2
Clerical S 0,00 S6BA 0 200 4662 0 6524 254.2
Skilled o 1531694 0100 2742 180 2040
Semiskilled S M7 207.6 IRE2 2655 2219 1928
Manual : C 4128 3608 2619 3TRE 332 2832
: Lo St 0o Reluive Rates (87.6 = 100) v
Professionaland ot o . T o
~ paraprofessional e 99 019 3 s B30 97 . ¢ '
Clerical F O 1 T L B 162 N7, B8
Skilled U I ST 9 e T
Semiskilted: - 70 R 2 ‘k‘ N A SRR A O Y
C™anual T Thoasen 3. 1280 91T 1A e e

[ RN ' o N - AT
" . v " P

" These rates appear to show that lowest fertility was found among ltjc
skilled. The higher fertility of professionals and paraprofessionals is some-’
what surprising. Rural professionals and paraprofessional may be a some-
what different type than their urban counterparts. Sumpling variance may
also have played a part as their number is small.

Since education had related negatively to fertility level, it seemed reason-
able to combine the skilled. professional and paraprofessional classes in
view of their higher educational achievements as well as the limited number
of cases of each in the rural sample. Similatly it seemed desirable to combine
clerical (in the rural arcas. these people typically showed low educational
achicvement) with the manual category. again because of the small number
of clerical workers reported.

The results of these combinations for each of the three years 1) for the
wives of professionals. paraprofessionals, and skilled workers. 2) for the
wives of semiskilled workers and. 3) for the wives of clerical and manual
workers are: ' '
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Observed Standardized
a2 1973 a9 1972 1973 T 1974
W 2509 1923 2300 374 200 2619
20 ML7 2076 1852 2655 128 1928
3. 4nd 3675 2606 308 2533 2553

Lowest fertility throughout the three years was exhibited by the semi-
skilled category, both in standardized and in unstandardized rates, This is
brought out mote clearly by the three-year averages for the three categories.
given in order from highest to lowest prestige rankings. that is! in the order
above of 1), 2). und 3): :

" Observed Standardized

244 - L5 346.4  266.7 226.7 326.2

Cumulative fertilitv. The approach used stressed current fertility, This
. choice was motivated by the desire to see what categories may have con-
. tributed to the decline in fertility noted in both rural and urban areas during
the four years covered by the dual record operations. Mention should be
made of the work done by Michael A. Costello. a doctoral candidate at the
University of Chicago. Mr. Costello did field work in Cagayan de Oro City
for his dissertation in connection with data being gathered by the MCPS dual
record system. His intent was a longer look at differential fertility, not just
over the calendar years 1971-1975, but over the entire childbearing periods
of the women in his sample.

His work. now in progress. suggests rather regular patterns of inverse
differential fertility by educational class of wife. both rural and urban. He
also found, on the one hand. about the same fertility existed for urban wives
with husbands in professional, paraprofessional. and white collar oecupa-
‘tions. On the other hand. he found higher fertility for the skilled. unskilled,
and semiskilled. in that order. In the rural area. he found ‘that the profes-
sional and paraprofessional category had lowest fertility. followed by white
collar workers. skilled, semiskilled. and unskilled. in that order.

‘These resuits are not only interesting but quite compatible with those
found by the current fertility approach. Differences are attributable to the
longer time interval covered in the cumulative fertility methodology and to
the eflects of delayved marriage upon number of children ever born. Women
who have gone through high school or college may have deluyed their mar-
riages. If so. it would show up in their cumulative birth rutes. not only by
educational categories but by occupational groups where education would
play a greater or smaller part in obtaining employment in such ficlds.
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. “Conclusion, In concluding this section on différential fertility from current

“birth rates, the authors point to rural-and urban differences in categories of
‘Io'w and high fertility. Perhaps this is the most important point for population
program administrators to keep in mind when designing their programs. A
program for rural areas need not necessarily be the same as one designed for
.urban areas. and on the basis of the foregoing dista, one would think it should

- not be. Secondly. a policy decision must be made on whether to concentrate
first on those people more receptive to family planning measures, leaving the
others to follow suit. or to concentrate upon the more difficult target
groups on the assumption that those who are more receptive to family plan-
ning will need less inducement to practice it, if it is simply made available to
them. The larger populations in the manual category provide some reuson
for choice of the second alternative.
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5..Levels of Mortality and Natural Increase |
in Urban and Rural Misamis Oriental

. vIn the Philippines. considerably more attention and research has been
devoted to tire subject of fertility than to the topic of mortality. To some
extent many phases of mortality remain unexplored.

Reports from the vital registration system throw little light on this subject.
Despite strenuous efforts by the Registrar General to improve registration of
births and deaths. cooperation of the general public remains apathetic. In
mountainous terrain (such as characterizes many of the islands of the Philip-
pines. and especially Mindanao) where roads linking the hamlets and vil-
lages with the town centers where registration must take place are often
non-existent, and where trails tend to be arduous and tortuous, farmers and
their wives are unlikely to be mindful of their civic obligation to register a
new birth or death (particularly the dec h of o small child or an aged rela-
tive). Deaths are likely to be followed quickly by local burial without official
permits or other legalities. The local padre or minister (from a town center)
will be usked 1o bless the grave if he chances to visit during the next three or
four months. Morcover, evidence exists that young children and even aged
relatives who have died in the town center are often removed for a quict
unregistered burial in the sitios or barangays.

In this vein, a governmental survey estimated that 39,7 percent of all
births and 30.0 percent of all deaths had not been regictered during the
preceding year. In the census region of northeastern Mindanao (which in-
cludes Misamis Oriental Province), the survey estimated that only 36.7 per-
cent of births and only 22.0 percent of deaths had been registered (Bureau of
the Census and Statistics 1965).
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. Background

Mortality has declined since the last century in the Philippines. Since
fertility did not greatly increase over its traditional level, the apparent large
increase in population size and rate of population growth could not have
occurred without this decline in mortality.

Better medical services, betier nutrition, educational advances, and so-
civeconomic improvement have all contributed to a reduction of death rates
in the country. Especially important huas been the application of modern
epidemiology and modern sanitation to previously evisting conditions. For
example. a vigorous campaign against malaria has placed this once endemic
disease under much greater control.

Severe cholera epidenics raged in the Philippines during the years 1879,
1889, and 1890. L.etters from that time describe whole towns decimated by
epidemics and abanduned by their people. The death rate of 1879 is said to
have been 106.3 per thousand persons (LS. Bureau of the Census 1905),
The average death rate seems to have been about 40 per thousand between
1876 and 1898 (Madigan 1972).

As late as the beginning of the present century. the mortality rate had not
greatly improved. The crude death rate reported tor 1902 was 63.3 deaths
per thousand and that for 1903 was 47.2 (Madigan ¢t al. 1972). Since that
date. intercensul death rates per thousand population have been estimated
(Aromin 1961) as fo'lows:

1903-18  1918-39  1939~18  1948-00
9.8 26.8 29.9 17.2

Causes of death. Cause of death has been hard to estimate accurately for
the same reason that makes mortality level difficult te estimate
accurately—underregistration. Most of the deaths, especially those occur-
ring earlier in the present century, were unattended by doctors, nurses, or
other medically trained personnel. Thus most reports of cause of death were
not reliable. Cause of death information had to be compiled from those
deaths attended by physicians; the dangers of bias in such a selected sample
are evident.

Nevertheless. it is clear that at the turn of the century the major causes of
death were the acute infectious-contagious discases like malaria, smailpox.
and cholera, together with tuberculosis and beri-beri, whereas today gas-
troenteritis, respiratory discase. cardiovascular disease, and cancer are
some major causes of death (Madigan et al. 1972). The change from pre-
dominance of acute infectious-contazious disease to chronic-organic dis-
eases has resulted in a longer life span associated with diseases of advancing
age and breakdown of bodily functions.
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L Cagayan rdtes, 1953-1962. In an earlicr study of the central death rates of
Cagayan de Oro respondents and of their close relatives (not necessarily
resident in Cagayan), the following death rates were found (Madigan et al.
1972): : ‘

Period Both Sexes Male . Female
1953-1957 6.6 6.6 6.7
1958-1962 7.5 7.6 7.3

1962 " 5.2 4.9 5.5

At that time. these death rates seemed too low. They were. however.,
based upon what appeared to be complete data about the respondent’s im-
mediate relatives (parents. siblings, and children): no persons were to be
omitted from the declared relatives. living and deceased. Interviews were
conducted carcfully and the percentage of non-response was low.

Mortality Estimates in the Dual Record Study:
Methodological Samples

Coverages of the vwo systems and the dual unit. Coverages of death have
not been as high as coverages of birth. From the beginning of the dual record
field work. interviewers and recorders noticed 2 greater reluctance of re-
spondents to reply to questions relating to dead tamily members. They re-
ported this difficulty and mainly attributed it to the cultural belief that it is
unlucky to speak about death in connection with your own family as death
might be brought upon the remaining members. Coverages of death in the
urban arca were less satisfactory than in the rural sample. although they
improved over time. Nevertheless, rural coverages of mortality remained
consistently higher than urban coverages. Urban coverages by period for the
two systems and the dual unit are:

Unit -~ « PERIOD

o ! 2 3 4 5 6 7 8  Average
" Survey 48.5 70.8 844 91.2 833 769 651 79.3 74.9
‘W_Re'cd\rdcrs 72.7 81.0 77.1 813 879 769 77.8 85.5 80.0

: ‘._pu'al,, + 0 86.0-- 94.4 964 984 98.0 947 922 970 94.6

'*As can be seen, after the first period dual record coverage was always
“above 90 percent. and generally about 95 percent or better. The recording
“system was consistently better than the survey system but the survey sys-
tem chalked up the highest coverage of the two systems in the fourth round
(although it had also achieved lowest score of the two systems in the first
round). Since intensive efforts involving incentives. morale building, and
supervising were constantly being made to improve the reporting of death
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‘events, it is clear, that special difficulty attaches to obtaining this datum in
the Cagayan de Oro hinterland.
Rural workers reported the same difficulty. Their coverages of mortality
- were, nevertheless. greater. For periods in the sume order. coverages are:

Unit Average
Survey 78.8 83,5 909 96.6 893 828 97.7 849 88.1
Recorders 89.1 959 97.6 96.6 100.0 96.0 87.5 96.6 94.9
Dual 97.7 99.3 998 999 100.0 99.3 997 Y95 99.4

Again recorders outdid the survey. The dual record coverage (observed
over ““true’” estimated number of deiths) was never below 97.7 percent.

Crude rares: Urban and rural. Death rates prasented in this section are |
central rates: that is. they are based on total population size at midpoint of
the study peried. and on deaths during the period. (,m.). It should be em-
phasized that these are de jure. or residential deaths—that is, the deaths of
persons who at time of death were residents within the sample areas, Such
deaths are opposed to de facto. or place of occurrence deaths. This distine-
tion is pertinent. because place of occurrence deaths in the Philippines are
always higher in the cities. and especiully the larger cities—not because the
cities are less healthy to live in but because the farger and better hospitals (in
fact. most of the hospitals) wre in the cities or provincial capitals (where the
capital is not a city). The more serioudly sick from outlying municipal areas
travel to and enter these hospitals, and consequently many of them die in the
cities. It is quite important to Keep this distinction in mind when tryving to
Judge levels of mortality in the Philippines by comparing different urbun
sites, both among themselves and with rural localities.

The crude death rates observed per thousand persons for the methodolog-
~ical sumples by order of period are:

/ 2 3 4 3 6 7 8
Urban 6.4 8.0 6.7 7.7 9.1 1.1 8.7 7.6
Rural 7.6 7.5 7.4 6.7 10.0 10.2 8.3 3.7

‘The rates for the three different strata of the provincial probability sumple
and for the province for the same time periods are fairly similar. They are
placed under the same columns for convenience of comparison:

T S5 6 7 8

Urban probability sample ’ 15.1 9.9 6.5 7.5
Rural southwest probability sample 8.7 10.1 5.6 1.
Rural northeast probability sample 10.8 12.0 12.2 10.1
Provincia! probability sample ’ 10.8 112 9.0 100
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Calendar rates (again with the qualification that the first rate covers only
the last four months of 1971 and the last rate only the first six months of
1975) bring out mortality more clearly because they eliminate seasonal varia-

, tion (which can be large). They are:

v 1971 1972 1973 1974 1975
Urban method- '
ological 6.4 74 8.4 9.9 7.6
Rural methodological 7.6 7.4 8.4 9.2 5.7
Urban probability —_ — 15.1 8.2 7.5
Municipal southwest — - 8.7 7.8 1.1
Municipal northeast — — 108 12,1 10.1

Age standardization of these rates adjusted them in terms of the populs-
tion of period eight (urban) and of period seven (rural). The effect was to
smooth away some of the differences. The standardized rates are:

/ 2 3 4 5 6 7 8
Uban 67 83 66 7.7 88 99 87 176
Rural 7.5 7.0 68 63 96 98 78 57

" Calendar year standardized rates are:

Co = 971 1972 1973 1974 1975
. Urban 6.7 - 7.4 8.2 9.3 7.6
Rural 275 7.0 8.0 8.8 5.7

~ Infunt mortality. Infant mortality should be carefully distinguished from

central death rates for children under one year of age, which will be exhib-
ited in the tables of age-specific death rates. Infant mortality is a measure of
the children less than one year of age who have died during the past year (or
other time period) per thousand live births for the year under consideration.
The central death rate for children under one is & measure of the number of
children under one who died during the previous yeuar per thousand children
under one year of age living at midpoint of the year. The difterence in base
can make these two rates differ substantially. The infant mortality rate on
the other hand tends 1o be fairly close to the mortality rate for children under
one year of age of the life table (1,0).

Infant mortality for the methodological samples during the eight study
periods increased over time:

/ 2 3 4 5 6 7 8
Urban 333666 36,0 656 787 12000 958 825
Rural 40.9 625 649 668 (882 107.5 815 336
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This increase can be seen more clearly in the rates for calendar years:
, 1971 1972 1973 1974 1975
‘Urban 53.3 53 722 107.9 82.5
Rural 40.9 63.7 77.5 94.5 33.6
These rates give a rather different picture than those for the probability
sample which from the second haif of 1973 onward are:

1973 1974 1975
Urbaa probability 42.6 52.8 62.0
Municipal southwest 77.7 53.2 ' 59.6
Municipal northeast 100.1 R7.3 73.2
Province probability 83.3 70.2 66.8

Only the urban probability sample showed increasing mortility over the
two-year period. However, the general level of infant mortality, as evi-
denced by the provincial rates, was high and not very different in level from
the methodological samples.

Age-specific smortality. Age-specific mortality by sex is shown in Tables
12 and 13 for the urban and rural methodologicul samples. Examination of
the tables brings out the differences between males and females. As in most
countries, males at almost every age had higher mortality than females—in
both urban und rural populutions. The pattern of mortality also is clear in
these tables. Moderate to high death rates are experienced by childven under
age one. followed by quite substantial mortality during the next four years of
life. Rates for ages 5-9 fall very low and reach their lowest puint for ages
10-14. After this, mortality climbs slowly until ages 40-44 when it begins to
take a sharp upturn. The pattern seems to differ somewhat from any of the
four families of the Princeton life tables (Coale and Demeny 1966). It starts
higher. bottoms out lower. and rises more slowly during the adolescent and
young adult ages. It perhaps is closer in pattern to the Model East tables
than to others.

Graduated rates for calendar years corresponding to the periods shown in
these tables of observed rates will be found in Table 14. The chief function of
this table is to iron out some of the random variation of observed rates so
that & more consistent picture of the mortality curve underlying observed
period rates may be obtained.

Two different estimates (A and B) of age-specific death rates by sex are
presented in Table 15 for Misamis Oriental Frovince. Both estimates show a
small male decline in mortality over the four six-month periods. The A
estimate does not show much net change in female death rates over the four
periods, but the B estimate indicates a slight decline. These results are fairly
consistent with results for the sume time periods in the methodological sam-
ples.
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Table 12

Annualized Age-Specific Death Rates by Sex and Urban Areas,

Periods One to Eight

PERIOD
Age al ,
Expostire | 2 3 4 5 6 7 8
MALES
0 130.6  103.7 379 83.3 184 1445 1046 92.8
1-4 29 11.3 10.8 15.1 18.6 14.9 13.7 8.6
59 2.7 1.6 2. L9 57 0.0 5.7 1.4
10-14 0.0 5.6 32 2.2 0.0 0.0 34 0.0
15-19 0.0 3.0 1.0 1Y 0.0 0.0 0.0 2.8
20-24 0.0 1.6 2.8 7.4 0.0 0.0 0.0 25
25-29 0.0 4.5 K. 27 4.1 8.8 KR 9.1
30-34 10.1 0.0 54 0.0 7.6 0.0 (1.0 5.5
15-39 7.1 8.2 0.0 4.7 3.5 13.9 7.0 KA
40-44 0.0 0.0 9.4 6.0 4.5 00 19.9 9.3
45-49 37.1 21.3 12 0.0 8.2 0.0 0.0 14
50-54 27.2 0.0 4.4 20.1 1.7 0.0 300 i5.1
55-59 19.8 1.3 9.5 25.9 10.5 0.0 21.6 L8
60-64 256 154 25.8 7.5 41.4 0.0 75.¢ 12.2
65 + 41.9 48.1 387 2.3 47.5 1403 73.2 66,5
All Ages 9.0) 8.8 8.2 10.4 1.3 12.0 1.5 9.6
FEMALES
0. AR 79.0 42.7 67.4 828 1255 1253 9.4
-4 8.6 4.9 5.8 0.2 10.8 210 0.0 7.8
5-9 0.0 1.6 8.2 18 29 0.0 0.0 0.0
10-14 0.0 RIS 0.0 2.0 0.0 0.0 0.0 0.0
15-19 1.6 3.0 (.0 1.2 0.9 4.3 KR 1.7
20-24 0.0 1.3 22 0.0 I.1 0.0 0.0 1.0
25-29 0.0 0.0 0.0 0.0 (0.0 .0 0.0 0.0
30-34 0.0 0.0 4.9 34 5.2 0.0 0.0 2.6
i5-39 7.4 8.4 7.3 0.0 R 13.0 0.0 32
40-44 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.9
45-49 13.0 0.0 0.0 0.0 13.3 0.0 13.0 18.0
50-54 16.1 18.0 28.5 10.1 8.3 9.0 0.0 7.9
55-59 20.0 121 224 15.0 1.1 0.0 0.0 0.0
60-64 50.6 28.7 26,4 0.0 RER] 56.6 205 2.2
65+ 21.8 605 20.6 47.6 70.8 55.2 757 368
AN Ages 4.1 }.3 54 53 6.9 10.2 6.2 39

v
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Table 13
Annualized Age-Specific Death Rates by Sex, Rural Areas,
Periods One to Eight

SIS

PERIODS

Age it
Exposure l 2 3 4 5 6 7 8
MALES
.0 76.3 61.2 74.9 756 143.0 1223 24 16.1
14 8.0 9.8 7.0° 7.9 13.7 13.8 4.9 18
5-9 3 2.0 0.0 1.3 20 0.0 2.1 1.0
10-14 0.0 3.6 0.0 0.0 1.2 0.0 0.0 i1
15-19 2.2 24 9.6 0.0 14 0.0 0.0 1.5
20-24 0.0 59 KR 2.4 0.0 0.0 19 0.0
25-29 0.0 27 0.0 7 5.6 54 10 2.6
30-34 0.0 0.0 5.6 0.0 1.8 .0 1.3 (L)
3539 54 0.0 0.0 0.0 13 0.0 0.0 9.9
10-44 7.4 0.0 0.0 6.3 8.9 77.4 0.0 0.0
45-49 9.0 0.0 10.3 0.0 0.0 0.0 9.8 0.0
S0-54 1.6 7.3 0.0 0.0 6.9 56.4 13.9 0.9
55-59 26.+ 0.0 16.3 10.5 7.8 0.0 15.0 24.4
60-64 95.6 0.0 43.1 0.0 39.5 0.0 37.3 44.2
65+ 54.0 533 4.7 90,7 79.6 45.1 628 824
All Ages 9.3 7.0 7.4 7.4 12.1 1.6 10.7 5.4
FEMALES

0 22.0 70.8 97.4 65.9 542 102.6 50.5 22
14 104 7.8 14.7 1.7 9.9 0.1 2.5 10.5
59 1.6 2.1 2.0 0.0 2.1 0.0 4.3 0.0
10-14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15-19 0.0 1.5 0.0 L8 0.0 0.0 0.0 0.0
20-24 0.9) 4.1 4.0 27 4.1 0.0 0.0 .0
25-29 0.0 (VX1 0.0 0.0 5.4 10.9 0.0 23
30-34 0.0 0.0 0.0 12.0 3.0 0.0 5.9 0.0
35-39 53 3.5 0.0 0.0 0.0 0.0 7.1 33
4044 (.0 0.0 9.1 0.0 0.0 0.0 383 4.6
45-49 8.1 15.4 0.0 0.0 9.5 0.0 9.7 0.0
50-54 12.6 0.0 0.0 0.0 0.0 28.6 0.0 6.9
55-59 15.6 9.8 .0 12.4 354 0.0 0.0 8.6
60-64 325 220 0.0 5.0 1.7 42.3 0.0 24
65+ 61.0 82.5 7.8 68.5 Rd4.7 66.9 35.0 64.2
All Ages 58 %.0 7.4 6.1 7.8 8.8 5.8 6.0
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Table 14 .
Graduated Age-Specific Death Rates by Years, Sex and Area,
Methodological Samples®

MALES FEMALES

Agesh 1971 1972 1973 1974 1975 1971¢ 1972 1973 1974 19754

)

URBAN
0 130.6 70,8 1008 12460 928 238 608 751 1254 904
I-4 29 1L 6.8 43 8.6 8.6 104 105 0.5 7.8
59 0 2.2 1.4 0.9 00 05 4.9 0.3 0.2 0.0
10-14 .1 1.8 1.6 Lo 1.1 0.4 0.2 0.5 ot 0.0
15-19 Lo 2.2 1R o 23 0.3 0.6 0.8 0.2 0.5
20-24 240N 21 4 36 0.5 Lo 1.2 0.5 1.2
25-29 4.3 38 2.7 2450 0.8 1.6 1.5 0.9 21
30-34 7.0 50 38 4.1 63 1.2 2.6 2.2 1.6 3.2
1539 0.3 6.6 5.5 6.8  §.2 1.9 4.3 12 2.7 47
40-44 4.1 88 82 0.7 103 30 6.7 - 4.6 43 64
45-49 182 1ho 120 162 130 S 10.0 6.8 6.5 B3
5054 21,7 146 16,9 235 |57 7.8 143 9.4 9.2 10t
5559 248 IR0 227 325 IR 1200 190 22 126 122
60-64 277 203 2900 428 M3 194 238 1S 16.5 14.7
65+ 419 434 699 B4 66 215 406 M2 655 368
RURA!

0 76.3 681 1093 1232 i6.b 220 841 600 766 522

-4 8.0 8.4 10.8 94 IR 124 12 hR 6.3 105
59 I3 1.0 0.5 0.7 0o 0.6 2.1 0.2 0.0 0.0
10-14 1.2 1.2 Lo 14 00 0.4 0.2 0.5 0.1 0.0
15-19 1.9 1.6 1.5 2400 0.8 0.4 1.3 0.7 0.0
20-24 2.2 I.8 2.0 s 02 1.3 2.0 1.8 1.5 0.2
2529 4.0 1Y 2.6 4.7 089 1.9 0.8 21 25 0.6
30-34 4.7 2.2 KN N R 2.2 1.3 2.6 14 1.2
35-39 s 3.0 3.7 7.2 42 2.5 1.9 i3 4.7 2.2
40-44 7.8 4.6 4.6 94 74 4.0 7.2 4.5 6.5 3.7
45-49 10 7.2 53 128 a2 5.5 16 6.7 8.8 5.6
50-54 16.3 111 7.8 17, I8.6  10.6 4.7 9.6 1.5 8.4
55-59 214 158 104 242 200 16.2 S8 132 WS 1T
60-64 9.7 213 134 306 30 217 7.1 169 17.t 154
65+ S0 400 B2 S0 824 610 602 766 51.00 64.2

~
-

“Graduated by Whittaher-Henderson Type A difference equations with constant at a=1.5 or
=20, :

"Ages 0-4 and 65 and above not graduated.

*For September 1-December 31 annualized.

Sanvary 1-June 30, 1975 innuatized.
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\Table 15
‘Annualized Age-Sex Specific Death Rates, Misamis Onental Provmce
July 1, 1973-June 30, 1975, by Six-Month Periods Five to Eight

Period 3¢ Period 6" Period l Period 8 -
Ages A B A B A B A B
MALES

0 120.8 168.1 R2.0 PRI 6.9 92:'.3 70.0 67.8
I-4 13.2 8.6 14.2 12.8 S5 6.9 13.4 1.6
59 0.0 () 3.2 32 0.0 1.2 20 1.9
10-14 0.0 0.4 23 2.0 1.1 .4 2.3 1.9
15-19 29 33 2.7 21 2.4 1.6 28 2.1
20-24 0.0 0.0 3.8 2.6 0.0 1.0 3.6 25
25.29 10.7 1.5 6.0 52 0.0 33 4.8 23
30-34 3 s2 10,6 6.0 4.1 7.1 6.5 4.5
35-39 0.0 1.5 6.7 7.6 1.9 10.7 8.7 6.5
40-44 13.8 12.5 .4 19.3 3 3 1.6 9.4
45-49 0.0 2.6 24 1.5 82 10.8 [5.1 13.6
50-54 9.0 RIS 6.6 13.5 56 12.7 18.9 8.8
§5-59 1.0 4.0 8.8 6.9 210 27.8 23,1 2.7
o)-64 70.4 399 67.2 639 9.3 33.1 274 RIVR]
65+ 2139 VAN 101.1 93.3 87.0 76.6 68.9 2.0
All Ages 12.1 12.8 RS 1.8 1.0 Y9 1.5 9.5

FEMALES

0 98.¢ 60.3 639 81.7 9.8 43.6 719 6.3
1-4 229 2.7 15.7 15.6 2.4 0.3 14.5 13.3
59 1.6 1.3 7.5 6.8 33 4.4 i3 0.4
10-14 0.0 0.0 2.6 20 0 00 0.0 1.4 0.6
15-19 0.0 0.1 3.2 27 1.3 1.8 1.3 0.8
20-24 2.1 1.6 3.3 3.3 1.2 0.2 1.9 1.3
25.29 0.0 1.7 24 3.5 0.0 6.0 2.6 .0

30-34 0.0 0.7 3.6 2. 3.4 4.9 3.9 K]
35-39 7.2 7.7 53 0.1 32 5.0 A6 4.3
40-44 0.0 0.0 5K 5. 4.0 12.7 7.9 6.0
45-49 0.0 4.4 2.4 24 4.3 8.5 0.8 7.9
50.54 0.0 i.2 12.1 1.2 0.8 219 14.4 10.2
5559 0.0 12.7 14.3 14.3 13.9 13.9 18.4 12,9
60-64 39.4 48.0 19.1 226 1.6 19 22.6 159 -
65+ R4 79.6 796 729 73.3 80,2 77.3 61.5
Al Ages 9.3 ¢ 108 4102 05 1.1 10,0 Y5 7.8

v
3

“Source of rates: Rc:;‘;orl 16.

"Sourde of rutes: Report 17C.

‘Source of rates: Report 12,

-“Based only upon the probability sumple uf 1973 with weights proportion (o popul.uwn sice,
“Based upon both the probability of 1973 and the methodological samples of 1971 with
weights proportional to population sl/f'



Levels of Mortality and Natural Increase

Mortality level. As mentioned elsewhere. the authors have had serious
reservations about the level of mortality rates reported by the two systems
of the dual record system. But carcful observatior, of the work of field
personnel of both systems, from supervisors down, revealed no faults in
procedure or even traces of collusion. and in fact convinced investigators. at
different times that work was being done exceptionally well. In addition,
various procedures, already described in an earlier chapter were used. to
motivate workers in cach system to attempt to discover all deaths.

Two obvious guestions arise: first, are the levels of mortality reported too
low 10 be credible: and secondly. if they are too low, how can this low level
be explained in terms of workers who seem to be trying hard to obtain
complete coverage of deatns?

Chechs on mortality. The question of level of mortality is an important
one. It relates to natural increase or population growth rates. and permits
one to judge whether a population program has succeeded in slowing down
the rate of growth. ‘

[n an endeavor to discover whether crude (and age-adjusted) death rates
computed from the reports of MCPS survey and recording systems seem too
fow to be credible, recourse took the form of the Coale-Demeny model life
tables.

With three parameters in mind—crude Birth rate, rate of natural increase.
and percent of population under age 20—entrance was made into the
Coale-Demeny tables to discover the range of death rates corresponding to
such parameters. Rate of natural increase was taken as 3.0 to 3.5 percent a
year, as these are helieved to have characterized Philippine populations in
recent years. Populations were taken from the survey enumerations and
birth rates from the dual record estimates. Percentage of population under 20
averaged about 52 percent in the urban and about 59 percent in the rural
Ireas.

Results indicate a level of death rates corresponding to those found by the
dual record system. For example, on entering the Model West table.
Females, Level 19, with the above parameters, the corresponding déath
rates are tound to be 7.2 to 7.7 deaths per thousand. Levels 20 and 21 gave
corresponding death rates of 6.2 to 6.7, and of 5.2 to 5.8 deaths per
thousand. The same *ubles for males gave the following results, in the same
order: 8.4-8.9, 7.3-7.8..and 6.3-6.9,

Model East tables guve somewhat higher corresponding death rates.
These are, in the same order: :

Females 7.579 0469  5.4-6.0
Males 8993 1.78.2  6.7-7.2

These results are in the same general range as the rates found by the dual

record system. The dual record system rates, then, (based upon the reports
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from the two systems) ought not to be dismissed on a prioii grounds. They
appear to be well within range of credible rates for populations with birth
rates as high. with growth rates as large, and with such a large proportion of
the population under age 20. ‘ ’
On empiric grounds. birth rates can be compared with crude death rates to
sed if resultant natural increases (RN1) computed by subtraction are reason-
able in the light of typical Philippine growth patterns between censuses. This
comparison is shown below for the urban methodologi cal sample:

Crudebirthrates * 43.1 415 37.1 375 434 ' 436 37.6 358
Crude death rates 64 8.0 67 77T 91 {11 87 716
RN 36.7 335 304 298 363 325 286 8.2
RNI (pereent) 3.7% 3ACE 3% 306 3606 309 2.9% 2.8

The natural increases per annum. expressed as percentages in the preced-
ing line. are within ranges experienced in recent years by Philippine pro-
vinces like Misamis Oriental as gauged from intercensal growth rates shown
in published data such as the 1960 and the 1970 Censuses, The rates above
do not take migration into account, but wre natural increase rates; the census
rates for provinces include effects of migration. The rates given above are
also in range of Philippine intercensal increise: however, international mi-
gration effects are negligible upou them., '

Results of comparing crude birth and death rates from the rural
methodological sample over the cight periods yield fairly comparable, al-
thotgh somewhat higher, resufus:

Crudchirthmlc 45.8 39.6 48.0 38.0 391 31.6 311 199
Crude death rate 7.6 7.5 74 6.7 100 102 83 5§57

RNI 382 321 406 313 290 204 208 240
RNI (percent) 3.8% 3.290 409 3% 2.9% 20% 2.3% 2.4%

Flieger (1974), has raised a question about the ievels of death rates found
in the MCPS dual record study: he feels these levels may be too low,
Flicger's argument is muinly based upon a table he quotes in his paper.
The table is based on the 1970 Vital Statistics Reports, and the 1960 and 1970
Census reports. He argues that the crude death rate for Maniki shown in this
“table is/ [5.48, whereas the rates for Aklan, Agusan, Palawan, and [anao del
Sur, us well as others, are much lower. He attributes the difference to
registrittion difficulties in the provinces. since Manila is believed to have -
rclzltni'cly good registration. He concludes that Manila death rates should be
lower tn fact than those of the provinces and proceeds to steadardize rates
on thei basis of the Mctropolitan Manila population. On the basis of such
reasoning, he concludes that the MCPS level of rates is too low to be credi-
ble.
€0
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This criticism may be correct. Yet, it seems possible that the table he
‘argues from is based on deaths reported on the basis of place of occurrence
rather than place of residence (Flieger 1974). Support for this statement is
seen inthe levels of infant mortality guoted for Manila in that table, namely,
180.2 and 125.1. It seems unlikely that such high infant mortality was experi-
enced in Manila during 1970 on a place of residence basis. But such a high
it fant mortality is quite likely for Manila on a place of occurrence basis, as
this would mean that all infants who were brought to Manila for treatment of
serious discase and died there would be included in the numerators of rates.
Since healthy babies from areas outside Manila would not be brought there
and would not, therefore, get into the population base of the census, the
place of occurrence rate would be much inflated over the place of residence
rate. Undoubtedly underregistration also is found in the provincial data. But
this does not affect the essential point that if the Manila rate is based on
place of occurrence, it is likely to be much oo high.

FFor this reason. the authors do not regard the arguments advanced against
the level of the MCPS crude death rates as strong ones. '

Nevertheless, several attempts were made to discover whether clandes-
tine burials took place (which assuredly would not be reported to city and
municipal authorities and would most likely be concealed from research
workers inquiring about deaths during the period in which concealment took
place). A second question presented itself. Given a death for which a burial
permit was secured, but for which proper registration was for some reason
not accomplisi,.d, would the respondent be willing to divulge the fact of this
death to a researcher?

The first attempt made to gauge whether clandestine burials took place on
a large scale was to ask respondents of the fourth survey round direct ques-
tions on reasons why people like neighbors or friends might clandestinely
bury a family member or relative. The question limited the respondent to
cases of friends or neighbors that they knew about personally, not gossip
about which they were not sure. The question also assumed the fact of
clandestine burial and usked why:.

Some people denied the supposition, and insisted that such cases did not

occur at all or rarely. The majority, however, did not reject the assumption -

and answered in terms of shame. embarrassment, fear, guiit. and unin-
volvement. Presumably they had in mind the shame and embarrassment that
might attend upon not being able to pay for the wake before and the nine-day
novena after burial, as well as the cost of the funeral itself. Involvement
might also refer to not wishing to bear the ‘éxpenses-of a less intimately
connected relative's funeral. Guilt, at least on the part of some respondents,
was assoctated with mothers’ fears that neighbors would blame them for
having neglected a child, for nat having brought it to the doctor soon
enough, and so forth,
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A furthcx question was asked to gauge the extent of sm.h practice. Most
urban respondents did not know of any cases of clandestine burial—or at
Jeast said that they did not.

‘Rural respondents knew of few clandestine burials where deaths were
even Gidden from neighbors and friends—or. again. said they did not know.

If one can accept such answers at tace value, they seem to rule out any
large-scale practice of concealment of death from neighbors and friends by
urban and rural residents. Whether one can accept them is another question.
But even if one can, they do not rule out the possibility that deaths may be
underregistered on a large scale (ou' of fear of tine or other puni\hmcnt by
the government). and then concealed from research workers visiting houses
and asking questions about such deuths. On this supposition. another ques-
tion .rises. Would neighbors and friends be willing to report deaths that had
soccurred in households in a focality . when the houschold itself might want to
conceal a burial out of fear of some penalty from the governmemt? The
Answer as it pertains to friends might well be negative. The friendship might
be jeopardized if the household in question were to get into trouble because
of the friend’s candor. Filipinos are prudent on such matters. On the other
hand. neighbors who are not close nught be more willing to answer cundidly
but might remember or know less about the houschold.

In survey round three, another attempt had been made to delve into this
matter of underreported mortality. Respondents in approximately 4.000
- rural and urban houscholds were asked a set of three randomized response
questions to determine whether the respondent in the preceding part of the
interview had deliberately concealed o death from the interviewer. which
actually had occurred to a household member during 1972: whether any
death, concealed previously or not. had vecurred to houschold members
during 1972: and. finally, whether if a death had occurred. it had not been
registered with the civil authorities.

" The randomized response technique. developed by 'Warner (1963). is an
interview technique designed to eliminate or at least reduce bias caused in
sample surveys by refusal to respond. or by giving deliberately false infor-
" mation in response 1o sensitive questions. The basic structure of the tech-

nique is to present two questions to the respondent. the answers to cach of

which will be the same (for example. Yes. or No. together with a randomiz-
ing device wkich will select which question the respondent might answer
according-to some predetermined probubility.

The interviewer does not know which question the device has selected for
‘the respondent to answer because the interviewer is stipposed to leave the
room or face the wall while the selection is being made. Nor can the inter-
viewer tell from the answer—because the answer is " Yes™ or *No™ or some
“similar answer—which question has been selected. The reply, therefore,
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~. does:not cue the interviewer.in to the personal situation of the respondent,

" nor to a secret if there is one. The rationale for using such a device is that
there should no longer be reason for the respondent to give false responses,
since the procedure does not and cannot identify that person as reacting to
sensitive questions.

In the MCPS application of this technique. the randomizing device em-
ployed was a coin. belonging to the respondent whenever possible. The coin
was tossed in the air. If it landed *“heads.”” tie respondent was supposed to
answer the sensitive question. It it fanded “*tails.” the respondent was then
supposed 10 answer the non-sensitive question. The interviewer. after ex-
plaining the use of the coin toss and the relation of the result to the question
to be answered. left the room if conveniently possible, or at least looked
away.

. The sensitive questions (or statemzents) include the following:

e A death occurred in 1972 to a resident of this household but for reasons

of our own we did not report it earlier in this interview. '

e A death cecurred to a resident of this houschold in 1972,

¢ A death occurred in 1972 to a resident of this houschold but for reasons

of our own we did not report it to the municipal (city) office for regis-
tration. ‘
The non-sensitive statement in all three cases was, My mother was bornin
the month of April. +

Given the known probability of the randomizing device. and given the
known probability of a Yes (or similar) answer to the non-sensitive question,
one can calcutate maximum likely estimates of the proportions answering
affirmatively to sensitive questions, and one can caleulate the variance of
such proportions. )

Results of this application showed that 88 urban and 84 rural houscholds
were estimated to have concealed a death from the interviewer. Confidence
limits (95 percent) were 46-130 (urban) and 42-126 (rural). Adding mean
estimated deaths to those divectly reported carlier in the interview raised the
crude birth sates to L5 urban and 13.4 rural deaths per thousand. These
rates compare with the dual record rates based upon deaths actually re-
ported to workers of the dual record system as follows:

Dual record reports, urban 6.7 per thousand
Randomized response techniques, urban 11.5 per thousand
< Dual record reports, rural " 7.4 per thousand
Randomized vesponse technigue, rural 13.4 per thousand

This result was checked by the response to the second question upon total
deaths during 1972 (concealed and not concealed). 1f the results were about
~ the same. given sampling variation, this would confirm the results.
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" These second question responses totalled 167 urban 2nd 124 rural deaths,
- with 95 percent confidence limits of 119-214 (urban) and 79-169 (rurah
~deaths. These deaths approximate the total deaths estimated in connection
~with the first question because the total deaths estimated from it fai! within
the 95 percent confidence limits of present estimates. T
The rates that would be estimated on the basis of the second randomized
response question alone compare with rates based on reports fiom the dual
record system as follows: . . :

Dual record reports. urban 6.7 per thousand

Randomized response technique, urban 13.3 per thousand
Dual record reports. rural 7.4 per thousand
Randomized response technique, rural 10.1 per thousand

The third question was asked to obtain a rough idea of the amount of
non-registration. Two reasons existed for the question. First, interest was
felt directly in the amount of Tocal underregistration. Second. it was felt that
the amount of underregistration might give clues to the amount and reason
for purposive concealment from research workers making household visits.
if such concealment should prove substantial,

A fine shade of distinction exists, however, between non-registration and
purposive concealment. Failure 1o report a known death to an investigator
inquiring about such deaths represents a conscious desire to conceal the
death from the researcher. On the other haad. failure to register a death with
civil authorities may or may not represent a desire to conceal the death.
Rather than signalling concealment. such a failure to register may mean
simply difficultics the houschold head encounters in terms of time, money.
and transportation. to get to the place of registration and go through the
registration process. When referring to non-registration of death, “non-
reporting™ is & more appropriate term than ““concealment™ for the purpose.

-~ Estimates of deaths not registered were 108 in the urban ares and 78 in the

rural area, with 95 percent confidence limits. respectively of 65-121 and
37-120. On the assumption that total deaths estimated in terms of the first
question are approximately correct. this would imply that 75 percent of the
urban and 47 percent of the rural deaths were not reported to civil au-
thorities. These figures are impressively close to the percentage of deaths
out of total deaths estimated to be purposively concealed in connection with
the first question: 61 percent urban and 51 percent rural. This third question
not only provides further confirmation of results of the first two questions,
but indicates that a positive correlation probubly exists between failure to
report a death to civil authorities and purposive concealment of deaths from
researchers making houschold visits. A more detailed account of this study
is available elsewhere (Madigan, Abernathy, Herrin and Tan 1976). '
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Fm tlwl que.s!mm Evidence exists on both sides of the question regarding
~‘death rate levels. The arguments from the stable population tables and the
natural increase data appear to indicate that the reported level of mortality
may be correct. The argument from the model life tables also seems strong.

On the other hand, the feelings of demographers like Flieger and some
senior MCPS staff themselves that the rates are too low, bolstered by the
results . of the randomized response study, appear valid. In fact, the
randomized response results are especiatly striking, particularly since each
of the three questions provides arguments of internal consistency.

The authors themselves are not entirely in agreement on the question,
They do agree, however, that further research is needed on the whole ques-
tion of Philippine mortality levels, Some fascinating points for rescarch have
been raised and these are crying for response. Possibly the best view at
present is that both sides of the question may have some validity, and that
the answer to the actual mortality level may lie between the levels deter-
mined by the different approaches. The question is obviously an important
one, since the precise estimation of growth rate by natural increase of local
areis and provinces of the Philippines depends upon its answer.

Coverage. A remark should be made about coverage in dual record report-
ing and purposive concealment. A dual record system confronted by purpos-
ive concealment of vitad events from both its systems will not arrive at a true
estimate of the rates for these vital events. However. this is no argument
against dual record systems. They are based upon thc joint independent
probability theorem. 1f no probability exists of finding o case. they cannot be
expected to distinguish possible existing cases without probability of a re-
port from non-existing cases with probability of a report of no event. The
same difficulty of course confronts single-system approaches more strongly,
They have only one chance to-obtain a report because they huve only one
system. If the respondent wants to conceal the data from the single-system
worker. it will be casier than to conceal it from two workers coming inde-
pendently and inquiring of the possibility of a given event in all houses of the
neighborhood (as workers of both systems did in each house visited).

Natural Increase

It seems best to handle the topic of natural increase by means of upper and
lower limits to natural increase. Upper limits are computed on the basis of
- mortality levels reported by the dual record system; lower limits are com-

puted on the basis of randomized response estimates of death rates. Correc-
tion factors, based on the ratio of randomized response estimates to dual
,estlmates of period three rates. have been applied to the dual estimates for
~all periods.
65
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6UrbanandRuralM|gratlon Methiodological and Substantive Aspects.

. 'Of all the demographic variables, migration is probably the least well
‘understood. Often, only indirect measures are at hand. Even where direct
‘measurement data are available from a census or a survey—such as place of
residence at some definite point of time or place of birth—the volume of
migration is clearly underestimated. Multiple moves by the same individual
are not counted. Population registers theoretically provide data upon all
moves, but tabulation of such data is relatively rare.

Yet migration is of considerable importance not only to demographers but
to sociologists. economists. city and regional planners, and to city and re-
gional administrators. Data on size, structure, and characteristics ¢f a popu-
lation are not only of interest to demographers but are of vital importance to
any planning for a locality or a region. But these factors depend to a large
extent upon migration. '

Concepts

*. Migration is defined in this chapter as the crossing of a sitio boundary bya
person with intention of staying in the new locality or remaining away from
the old Tocality for 90 days. The short time span was put into the definition to
be able to take account of relatively short-term, multiple moves.

Migration should be distinguished from mobility, which relates to short
distance moves or temporary changes of residence. This distinction is usu-
ally made by specitying a migration-defining boundary, typically the bound-
ary of a major or minor civil division (United Nations 1970). In the present
study, moves within a sitio are not considered migration but mobility.

The Cagayan de Oro Poblacion is a single sitio. The urban methodological
sample falls entirely within the pobiacion as it is a 75 percent probability
sample of this sitio. Since the sample arca is not coterminous with the
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poblacion. in some places a person may move across the sample area beund-
ary without crossing the sitio boundary. Such moves are examples of mo-
bility, not of migration. Moreover. to be registered by one of the MCPS
workers. the migration had to be to or from the sample area as well as across.
the sitio boundary. Persons who moved out of the sample area without
crossing the poblacion Houndary ceased 1o be residents of the sample but
were not migrants.

The rural methodological sample is comprised of about 104 square
Kilometers of tervitory and contains parts of four municipalities. It includes
123 sitios or parts of sitios. Where the sample area boundary cuts through a
sitio, it is also possible for persons to move ot of the sample area so as to
cease being residents of the sumple locality without crossing the local sitio
boundary. Such persons are considered mobile in this study but not mi-
grants. In general, then. only persons who cross sitio boundaries are consid-
-ered migrants.

* The definition was modified in the case of students. however. Students
less thin 25 years of age were considered part of their parents” or spouse’s
household and their moves to attend school were not considered migration,

This section may be concluded by pointing out that with only one sitio in
the urban methodological sample. all migration was external in some sense,
That is. either the origin or the destination of the migrant was external to the
city poblacion. On the other hand. with 123 sitios comprising the rural
methodological “sample. migrations could be internal to the sample (from
sitio A within the sample to sitio B) or external (place of origin or of desting-
tion outside the rural sample). This nomenclature will be emploved in this
chapter. '

Methods of Data Collection

Several national and experimental dual record systems have collected
data upon migration. These procedures are best known in the context of
estimation of birth and death rates. The literature has been summarized in
Marks et al. (1974).

Procedures in the MCPS study called for the recording system workers to
make bimonthly house visits to every houschold in the sample area. and to
fill out a record for every resident who had migrated during a specified time
period. Subsequently. the sume locality was covered by the survey system
workers who also inquired about residents who bad migrated during the
same period of time ard who recorded all such events. (“*Resident™ of
coursc includes in-migrants. that s, persons staying or intending to stay %0
days.) Each migration event was subject then to detection by both the re-
‘cording and the survey systems.
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The data described in the present study refer to calendar year 1972, Dur-
ing the first half of that yeur. migration data were collected for the total
population of both urban and rural methodological samples. During the sec-
ond half of the vear. however, because of the experiment on recall (which
«demanded that half-the areas not be surveyed). a 30 percent subsample of
these two areas was covered.

The data reported in this chapter are observed data. They consist of
matched migrations reported by both systems. together with the migrations
reported uniquely by cach of the systems. No attempt has been made to
apply the Chandrasckaran-Deming formula to estimate migrations missed by
both systems. N appears that in a substantial number of migrations, particu-
larly out-migrations. the survey system has considerably less probability of
detecting events than has the recording svstem. In fact. the probability
seems to be Zero in some cases., ‘

A study of the printouts offers quite strong evidence for the correctness of
the matches that have been judged as such. Do the data contain ciiteria
sufficiently sensitive to pair all records that actaally should match? The
authors believe that they do and also that they were applied with satisfactory
rigor. Data on names, identification numbers. sex, and marital status would
have to be very defective to cause numerous erroneous non-matches,

Volume and Direction of Migration

N

Urban areas. As previously explained. all migration in the urban area is
external migration because only one sitio is involved. Tables 16 and 17
present data on external migration in the urban and rural methodological
samples. The volume may not seem so high if it is recalled that some of the
migrations are of short distances and if one bears in mind that the record
here includes multiple migrations. that is, all migrations from outside into
and from inside out of the two sample arcas. ‘

The overall level of migration related to the urban sample can be seen
from Table 16 to be fairly similar for both six-month periods. (Although data
for the second period are based on a subsample, appropriate tactors have
been used to raise the estimates so that they relate to the whole sample.)
While the volume of in-migration and out-migration is high, about 300 in-
migrants per thousand persons for both periods and about 330 ovt-migrants,
the magnitude of the net migration is relatively low, about 3.5 pereznt. This
rate is negative, which means out-migrants exceed in-migrants. But this does
not necessarily mean the net migration rate of Cagayan de Oro City is
negative. 1t may reflect only the vate of migration from the poblacion. Much
of this migration is suburbanization, in fact. , '
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R |
* Table 16 P
~In, Out, and Net Migration Rates by Period and Age Groups,
) Urban Methedological Sample, 1972 : o

Age In- Out- Nel Mig'r.u,-t
Groups  Popultion®  migrants®  Ratio migrants"  Ratio  tion Rate
, JANUARY-JUNE o
>5 3410 688 202 666 195 007
514 5054 908 176 14 A77 0 000
15.24 6.561 3.231 A92 3929 59 07,
25-34 3.565 999 280 L2435 -8
3544 1.891 366 194 369 195 -0l
45-54 RIN 171 153 38 a4 097
55-64 066 81 a2 N LI I
63+ 366 1 115 63 amr o - 087
' Total 278 6.486 M5 7304 320 -0
o o JULY-DECEMBER o X
wews T s B8 33 952 o6 35
i34 5,158 962 J86 105277 1004 o n 017
15247 6.608 3566 540 3594 -S4 004
2534 D348 3 1408 376 -8
35:44 1.963 346 176 434 221 045
;. 45-54 110 200 8 196 77 o1
©U5564 728 120 165 94 129 036
65+ 399 56 140 66 163 -.025
Total 23.259 736 34 779 335 ~.021

“Population af the end of the period.

"Age unknowns prorated.

For the sume age categories. in-migration rates tend to be similar in the
two calendar periods. Table 16 reveals. however, that several differences
oceur in patterns of out-migration. During the second half of the year. more
persons migrated who were less than age 15, More young adults (ages 15-34)
and more middle-aged persons (ages 35-44) also outmigrated. On the other
hand, fewer persons age 45 and above migrated from the poblacion.

Rural areas. Less migration 1o and from the rural methodological sample
occurred than had been found in the Cagayan de Oro poblacion. This was
partly a function of the large number of sitios and the large area of the rural
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Table 17

In, Out, and Net Migration Rates by Period and Age Groups,
Rural Methodological Sample, 1972

Age In- Out-
Groups  Population®  migrants”  Ratio  migrants"  Ratio

Net Migra-
tivn Rate

JANUARY-JUNE
<5 4014 330 0RO 270 066

+.(14
5-14 7415 489 066 09 085S F.011
15-24 4.883 678 13y 779 .160 ~.021
25-34 2,761 246 04 207 0758 +.029
3544 2,054 134 U6S 77 037 +.028
45-54 [oL3Ld 6404y 38 029 +.020
55-64 ]34 a4 A4 40 4R -.007
65+ 630 he) O 2 033 +.011
Total 24,005 2.043 L83 T L84 077 +.008
JULY-DECEMBER
(<5 4.351 342 079 232 083 +.026
5-14 7.386 440 060 288 039 +.021
15-24 4.995 812 163 860 72 ~.009
35-34 2.846 326 115 292 103 =012
3544 201 108 A0S 104 049 +.002
45-54 1.356 48 033 o8 050 -.015
5564 : 859 46 054 R 033 +.021
65+ - - RE LI 30 M6 32 049 ~.003
Total 524,562 2052 088 LY4 078 +.010

sPopulation it the end of the period.
©MAge nnknowns provated.

sample in contrast to the one sitio and circumscribed area (less than 1.5
‘square ilometers) of the urban sample. In the rural area many of the migra-
tions across a sitio boundary were internal to the sample, and are not tallied
here, since the subject is external migration. In the urban sample, with only
one sitio to the area. any migration had to be an external migration.

For both periods, as Table 17 shows, there were approximately 86 in-
migrants per thousand persons and 78 out-migrants in the rural area. Net
migration was positive (in-migration greater than out-migration) and at a
level of about [ pereent. In each period the number of in-migrants was about
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the same.’ Although age patterns of in-migration varied by period, these
variations appear to be random. x g A

» Out-migration, however. followed quite different patterns ‘in the two
periods. During the first part of the ycar. the number of child out-migrants
(ages 0-14) was larger, whereas in the second half of the year the number of
these out-migrants was smaller. On the other hand, the out-migration of
older people followed the opposite pattern: fewer older persons migrated in
the first part of the year, and'more in the second.

As a further attempt to delve into thic thinly explored subject of Philippine
internal migration. an independent estimate of migration was made by appli-
cation of the balancing equation to each eve group of the Junuary 1972
population to produce un expected population at the beginning of July. The
difference between the actual population enumerated at that date and the
expested population is taken as a measure of the net migration which oc-
curred between January and July,

This method of course is limited. It cannot take account of multiple migra-
tions but only of residential location at the two points heginning and ending

- the period. It can be expected then to differ from estimates of net migration
produced by the direct method. Further, inconsistencies in iage reporting by
respondents at the two dates of enumeration led to reported differences in
age patterns of migration. Level of migration by the baluncing equation
method is also sensitive to differential completeness of enumeration in the
two surveys. For example. should coverage be more complete in the July
survey. apparent in-migration would be increased and apparent out-
migration decreased. with resulting change in the magnitude of net migri-
tion.

Finalty, the indirect estimates obtained through the balancing equation
relate to residents present or not present in the two enumerations and,
therefore. to movements in uand out of the sample areas: the direct cstimates
refer to migrations as defined in this study—movements in and out of the
urban poblacions and of the rural aggregation of sitins. Despite these draw-
backs, the indirect method offered the only further alternative mode of
making migration estimates. _

The procedure was as follows. The children ages 0-4 were adjusted to July
by subtructing one-tenth of the population ages Y2-5, adding births. and
subtracting deaths of children ages 0-4 which occurred during the interval.
The other age groups up to the last (but not including it) were aged up to July
by subtracting one-twenticth of the population ages % 10 10, adding the
amount subtracted from the previous age group, and subtracting deaths to
persons in the age group in question. The last age group was aged forward by
adding the amount subtracted from the number of persons ages 55-64 and by
subtracting deaths.
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Despite the differences between the two approaches ard the differences to
be expected in magnitude of migrations. results checked fairly well where
some comparability was possible. The direction of net migration was the
general point of comparison. This was fairly similar for both indirect and
direct estimates for each age group, with few exceptions. The volume of
migration. of course, limited to net migration between start and completion
of this period of study. was expected to be less and, in fact, was less.

t

‘Urb:an Migrant Characteristics

The population of the urban arca was seen as highly mobile. Some 30
percent_moved into the study arca from outside the poblacion during a
six-month period and slightly more than 30 percent moved out.

By far the heaviest volume of migration occurred among persons ages
15-24. Excluding unknown ages. 49 percent of the in-migrants and 49 percent

“of the out-migrants were accounted for by persons belonging to this age
group. Next.in magnitude of migration were persons ages 25-34. Sixteen
percent of all in-migrants and 17 percent of ali out-migrants belonged in this
age group. Nearly two-thirds of all migrants were accounted for by these two
age groups combined. About 25 percent of all migrants were less than 15
years old, while somewhat more than 10 percent were 35 years of age or
older. Migration in and out of the urbun arca, apparently. is an activity of the
voung with relatively little participation of the middle-aged and of the el-
devly.

Women were more mobile than men. Of all in-migrants during 1972, 59
percent were female and 57 percent of all out-migrants were also female. Of
persons ages 15-24, where migration was most frequent there were more
fefiale than male migrants for both in- and out-migration.

Motives behind migration. The major reason given for urban migritions
related to employment. The next largest category was simply accompani-
ment of the houschold head. Returning home was a third important reason
for migration out of the poblacion. Reasons of educaticn and/or marriage
averaged about 4 percent for both in- and out-migrants. but this category
would have been larger if students had been classified as residents indepen-
dently of their parents’ residence. For persons 15 yeirs of age or older. the
same categories of motivation predominate, except that the cmployment
factor is. of course. more important and accompanying houschold head is
less important.,

Origin and destination of urban migrants. Where do in-migrants come
from and where do out-migrants go? In 1972 only 23 percent of tie in-
migrants had come from some other part of Cagayan de Oro bult 35 percent
had out-migrated to some place in the city, presumably to the districts sur-
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rounding the poblacion and the suburbs. Further. 24 percent had:come from
parts of Misamis Oriental Province but only 17 percent had returned there.
Evidently, the city is exerting a brain drain of sorts upon the province. A
fairly large proportion. 29 percent, ha come from other parts of Mindanao
Isiand. 2:nd a fairly large proportion out-migrated back to other places on the
island. Migration to and from other iskinds of the Philippines almost bal-
anced. with a positive net in-migration of 2 percent,

Intended length of stay. The vast majority of in-migrants intended to stay
an indefinitely long period of time or peratanently. as shown by the datx
below. It seems probable thar many migrants were unable to specily their
future plans with any degree of certainty because these depended upon
employment opportunities here and elsewhere. Expected duration of sty

“was repe .ed in percent form thus: p

Less than 6-11 12-23

Cuategory of ; hdefinite -
Vigrant 0 Months Yomhs Mavths o Permanent Total
In-migrants C 48 0.9 26 97 0.0
Out-migrants 14.4 7.9 9.7 ©6R.0 100.0

The proportion of persons reported «s intending to stay away less. than

six months is larger than the proportion of in-migrants expecting to stay in

 Cagayan less than six months. Perhaps migrants express more uncertainty

about-ghances of success in finding employment at home before they leave

than in the g destination after arrival, ' : ,

Marital srares. The maiority of migrants. both male and female. were

singlex This remuined true éven when children ages 0-14 were excluded. The

- highest proportion of singles is observed for female in-migrants and the

lowest proportion is observed for femaule out-migrants, possibly reflécting

the high proportion of single women who come to the city seeking domestic

. employment. As ihe following data show, the proportion of single males is

rather similar among both in- and out-migrants. Separated and widowed
people do not constitute » large percentage of the migrants.

. Single  Marricd  Widowed Separated  Toral
Male: In-migrants 56.8 419 1.1 0.2 100.0
“ Out-migrants 60.2 35.0 2.2 2.6 100.0
*Female: In-migrants 69.8 268 25 0.9 1000
7} Out-migrants 53.2° 39.4 4.9 25 100.0

o Relationship'io fouselold of interview., A relatively large percentage of in-

+
i
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and out-migrants were qot relatives of the head of the houschold where they
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Urban and Rural Migration

_resided or had resided. Such persons included boarders, maids. guards. and

- other servants. Relatives outside the household head's family of procreation
.were also well represented among the migrants. Approximately 43 percent

~of in-migrants and 40 percent of out-migrants were househokd hé:ds with
their spouses and children.

Household Other Non- Other Toral
Category HeadiSpouse Childien Relarives Relatives  Persons. Persons
In-migrants 20.0 231 22.6 -27.8 6.3 100.0
Out-migrants 16.7 23.7 20.6 232 13.8 100.0

Limiting the population of migrants to persons age 15 and above increases
the proportion of houschold heads and spouses. of relatives. and of non-
relatives among ‘n-migrants and decreases the proportion of children. It
slightly decreases the proportion of other relatives among out-migrants and
cuts the proportion of children in half, while increasing the proportion of

_non-relatives. It also increases the proportion of ““other’ for both in- and
out-migration,

Characteristics of Rural External Migrants

Age and sex. As was true of urban migrants, the most prevalent ages for
migration both into and out of the rural study area were 15 to 24. Further,
Jike the urban case. only 10 percent of both in- and out-migrants were more’
than 34 years old.

Unlike urban migrants, however, approximately the sume number of
males and females migrated into the rural study arca, while slightly .sore
males than females migrated from it.

Reason underlving migration. The largest category of motives for migra-
tion amaong males was employment. s was {rue in the urban area. Among
~females, however. the fargest category of motives was accompaniment of
“household head. which was in second ‘place for males. Returning to one’s
home continued to be the third largest category of motivation. Marriage
“and/or education continued at about the same level ewcept tor female out-
migrants il which group the percentage increased slightlv. The data are:

Migration Seching or Marriage’ Accompanving

Category Faund Work — Exducation  Returning  Head of Howsehold - Other Total
Muale

_In-migrants l6.7 8 94 : 354 14.7 100.0,
Out-migrants 3.1 34 12.4 249 ~ 16,2 1000
Femile ' " o o

In-migrants Rl | kT T 63 T T S 15.8 100.0
Out-migrants 22.0 B 16.2.100.0

v o See e
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Origin and destination of rural migrants, The \lal‘gesl percentage of mi-
grants moved from or to other localities of Misumis Oriental Province.
‘About I8 percent migrated to or from Ca rayan de Oro, and about 37 percent
came from or went to other municipalities of the province. This finding is
interesting since it shows (unlike the educated guesses of many demog-
raphers about the matter) that the volume of rural-to-rural migration in the
southern Philippines may exceed the volume of rural-tocurban migration. At
least in this case of Misamis Oriental. the volume of out-migrants from parts
of Misamis Oriental outside Cagayan de Oro 1o the rural sample and of
bul-migrzm(s from the vl sample to other parts of Misamis Orienta] ex-
ceeded the volum: of migrants from the ¢ity to the sample and from the
sample to the city by a factor of more than two.,

Intended length of stay. Fewer rural than urban in-migrants planned a
permanent or at least an indefinitely long stay. And fewer out-migrants
planned to reside away permanently or for an indefinitely long duration. This
‘may be a reflection of seasonal rural Job opportunities. Unlike the urbun
arei. interestingly enough, the proportion planning to stay away from their
last residence fess than siy months is higher among in- than oul-migrants,
[n-migrants are less likely 1o be intending permuaent or indefinitely long
periods of residence than out-migrants. again in contrast to the urban data,

Marital starus. In-migrant women. age 15 and over, are 1uch more likely
to be married than urban women in-migrants. As in the urban study area,
however, single men predominate among male in-migrants and out-migrants.
Proportions married are similar to those found among the urban in-migrants.
The data follow: ‘

Single  Muarried Widowed . Separated Total

Male .o
In-migrants 517 42.9 3.2 2. 1000
Out-migrants : 60.2 350 22 2.6 “100.0
Femal,: ' : : e
In-migrants o 46.0) 4.7 . 4.6 1.7 - 100.0
Out-migrants 53.2 39.4 4.9 25 - 1000

Relatiorship 1o household of interview. Rural migration seems to be more
heavily weighted with the movements of entire families rather thun of fone
individuals, than is urban migration. At least, the data give this impression.
The household head and his family of procreation comprised slightly more

,than 50 percent of both 1n- and out-migrants. Other relatives accounted fora
third of the in-migrants ang about 30 percent of the out-migrants. Only 10
percent of the rural snigranis were non-relatives, s compured with some 25
percent of the urban migrants.
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»When chlldren ages 0-14 are excluded from the data, the component of
chlldrcn in the migrations remains I.lrge. allhough less so thanin the preced-
Aing data set. A substantial segment of this group is composed of children.

Rural Internal Migrants

Persons who cross sitio boundaries without leaving the overall sludy area
are of course out-migrants from the sitio where they have resided and in-
migrants of the sitio of new residence. Such migrants are counted both in
place of origin and of destination. To avoid redundancies, only in-migration
records were used in tabulating data for this presentation.

The total number of internal migrants was 3,184, of whom 350.9 percent
were male and 49.1 percent female. about three-fourths as many persons as
in the rural streams of in- or out-migration. The highest concentration of
internal migrants is found in the group of persons ages 15-24 but larger
proportions of internal migrants were children less than age 15,

The rin reason stated for migration was accompaniment of household
“head with reasons connected with employment in second place. But when
children less than age 15 were eacluded. the nziin motive for male n migration
was related to employment. Little difference was discovered between inter-
nal and external rural migrants in terms of duiation of stay.

A rather striking difference between internal and external migrants is the

“marital status of persons age 15 and okder. The majority of external migrants
are single. The majority of internal migrants are married. This is consistent
with the tendency for internal migrants to be accompanying tne household
head to a greater degree in internal migration. Also consistent is the relati -
ship to houscehold head. Stightly more than 50 percent of external migrants
were household heads or spouses of heusehold heads. '

Qualificat‘ons of Migration Data

First. the data are localized. They refer to migration in just two areas of
Misaniis Oriental Province. although a fairly substantial population size is
involved. Second. it is likely that the survey was unable te pick up as many
moves of short duration or many multiple moves by the same individual as
the recording system. Third. »mliKe the matching of births and deaths for
which errors are known to be less than two percent and standard errors of
such matching error considerably smaller, the precise extent of matching

setror aas not yet been determined, although it is.believed to be quite small.*

*The method used to determine the “*true™ mateh status of w set of secords from reports of the

. recording and from reports of the survey system is described in Madigan and Wells (1976).

which also describes the establishment of an explieat set of matching rules, and the determing-
tion I the estimated proportion of associated errer and the standard errors of these statistics.
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Fox these reasons, it would seem that apphmtlons of these data to other

areas should be made with caution. .
Readers desiring more détailed information on migration are zefmed to

Cabaraban ct al. (1976).
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7. Alternatives to the Dual Record Methodology:
. Maternal History Approach
to Gathering Current Fertility Data

““The ‘preceding chapters have detailed the application of the dual record
‘methodology to developing country, the Philippines. These three chapters
relate to those approaches. alternative or supplementary to the dual record
methodology. for gathering adequate vital statistical data in localities where
the national registration system, if indeed one exists. does not provide reli-
able data. Those approaches will be treated which have been studied and
compared with the dual record approach by the Mindanao Center for Popu-
lation Studies in terms of data produced in the local cultural context. The
approaches in particular have been the Brass techniques outlined in the
work on tropical Africa (Brass et al. 1968) and the Own Children method
(Cho 1970, Grabill and Cho 1965). First. attention is given to a modified
usage of the maternal histery approach (Bogue and Bogue 1970, World
Fertility Survey 1975).

The Maternal History Approach

In a 1963 pregnancy history study by RIMCU (Research Institute for
Mindanao Culture) a probability sample of 2,074 houscholds was drawn
from the Cagayan de Oro City population, covering w population of about
12,500 persons. While this population resided in Cagayan as of 1963, the
interviews revealed that only 24.2 percent of-all persons residing in the
RIMCU sample in 1963 had been born in Cagayan de Oro City. The biggest
contributors to the city population had been the rural arcas of Misamis
Oriental, which had been the birthplace of 22.6 percent of all 1963 male
residents of the sample and of 32.6 percent of all 1963 female residents.
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 Rural areas in other Mindanao provinces and in other Philippine islands had
also contributed substantial numbers of persons to the 1963 population,

The data. then. for 1963 and 10 a large extent 1962 represented an urban
sample. But the further back one went through the maternal hisiory ap-
proach into the earlier years of pregnancy of each woman. the more likely it
was that one was dealing no longer with urban fertility but with rural fertil-
ity. In addition. the proportion of m-migrants wis so large that the fertility of .
this sample five or ten years earlier was not precisely the fertility of a
Cagayan population, but the fertility of 2 population composed of it number
of places. More correctly., it should be designated the fertility for such and
such a year or years of a population which resided in Cagayan in 1963,

These difficultics could be handled by obtaining the migration history of
each person of the household interviewed and especially of the women
respondents. and sepatating data for rural residence in earlier years from the
data of urban residents. In fact, however, this is not usually done.

Another difficulty with the maternal history approach is respondent
fatigue. The method involves a precise questioning of respondents abomt
their pregnancies. a probing of their (sometimes sorrowful or unpleasant)
recollections. and an exacting scrutiny of their answers. as well as of the
intervals of more than a certain number of months between their dectared-
pregnancies. Despite attempts to  maintain good respondent  rapport
throughout the interview. RIMCU interviewers sometimes find themselves
fuced with impatient respondents. In such circumstances. it is not beyond
possibility that some respondents may give inaccurate data to hasten the
interview. Despite editing and consistency checks, such data may not al-
ways be casy to discover.

Abbreviated Pregnancy History Approach )

Most current fertility investigations ask waether the female respondent
has had « live birth during the preceding 12 months or some other defined
period. They are generally also intereszed in wnether pregnancies have ter-
minated in full-term or still-born babies. or other fetal loss. and ask ques-
tions directed toward this end. The main point generally is to be sure that
infants born alive are not reported as still-born, although following up inter-
ests in questions of fetal wastage may also be an objective.

The Mindanao Center for Population Siudies began in its fourth period of
study (January I-June 30, 1973) 10 experiment with a modified and ab-
breviated pregnancy history approach 1o cover all the same material just
described—live births, fetal loss, and infant mortality—in o more logical and
orderly fashi(w The method worked so smootiy that it was further de-
veloped for thc\iﬂh period and thereafter incorporated into schedules used
for gathering fertility data during subsequent periods.
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A Maternal History Approach

Brlel'ly. the approach to obtaining fertility data begins with a question on
pregnancies experienced dunng. the period under observation for births (for
example, the preceding six months) plus the six months antecedent to this.
Any pregnancies mentioned are followed to term and categorized (with ap-
propriate detail upon date and place of termination) as live births. or still-
born children. Where the woman is still pregnant. this fact is noted for the
next research round. Each live birth is then followed up to deter mlm present
status of the child (deceased. still living).

The advantages of the method are greater assurance that women do not
forget 1o mention o child that lived briefly. as they sometimes do when
queried directly only about live births, or even a still- living child that some-
how they ovetlook because of its recent birth or some other cause. In addi-
tion. questions upon fetal loss and infant mortality flow snmolhly and with
logical transition from this kind of approach. This technigue is an especial
benefit in the southern Philippines where people do not like to talk about
their dead. Further. the smooth transition into infant and fetal mortality
paves the way for an casy transition to the subject of mortality among other
members of the houschold.

Approaching the subject of infant mortality and even more of general
mortality after discassing only live births with the respondent is a delicate
moment in interviews in the southern Phlhppmc cand a smooth, logical flow
of ideas from fertility to mortality definitely benefits the interview atmos-
“phere and helps to ensure good receptivity on the part of interviewers on
their next round—a point of p.nmui wimportance for recurrent uxunch on
the same houscholds.

A disadvantage of the approack is-that it increases the time scope to be
covered and at timies produces dati which are out of scope (for example, :
pregnancy that hcgan sonme months before the in-scope period for births and
aborted before this in-scope period had begun). Nevertheless. the advan-
tages seem greatly 1o exceed disadvantages. The authors recommend the
ploccdlnc in circumstances where fetal, infant mortality. and live birth data
are 1o be collected, especially in cultures where the subject of death is
considered indelicate or even somewhat taboo.
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8. Alternatives to the Dual Record Methodology:
’ The Brass Techniques

Professor William Brass of the London School of Hygiene and Tropical
Medicine has invented several new methodologies for the estimation of vital
* rates in developing countries. In particular. in i joint work with others on the
countries of tropical Africa. Brass ctal. (1968) presented a set of methods for
estimating fevels of fertility and of mortality in the English-speaking coun-
tries of tropical Africa, where registration systems either do not exist or ‘are
not reliable. These 1968 methods of estimating fertility and mortality were
tried in the MCPS samples in the first and second semesters of the calendar
year 1972,

| Fertility Estimates

The techniques are described at length elsewhere (Brass et al. 1968) and

" need not be discussed in detail here. The fertility measures are based upon

the splicing together of two indivators: 1) reports of children ever born for
women ages 20-24 (or for women ages 25-29) are used to determine level of
fertility and 2) pattern of fertility is obtained from current fertility. Current
fertility is corrected by a ratio formed. by PJ/F, where P, is the number of
children ever born of women ages 20-24 and F, is the cumulation of curvent
fertility up to the midpoint of each age interval. The procedure assumes that
age-specific fertility has remained constant over time: therefore, average
number of children ever born at any age equals the cumulative fertility of
preceding ages. Weights are derived from a polynomial equation on the basis
of inputs obtained empirically from the fertility schedule of the women under
~study. Theuwe weights are employed to calibrate the observed age-specific
current fertility rates to cumulation at the midpoint of cach age interval.
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'

"The method was worked out 'primarily for application in tropical Africa,

‘but it has been applied with some success to other peoples and cultures. The

degree of success has depended on the amount of divergence between as- -

sumptions of the method (which relate to tropical African countries) and
actual conditions of the population to whom the method is applied.
The following assumptions arc made:

e The fertility of women ages 15-29 has remained constant dunng the.

recent past.

e The age pattern of fertility resembles typical age relduonshlps in popu- .

lations which pruactice little or no birth control.

e The number of divorced, separated. and widowed women is not un- .

usually large among women ages 30-43,

These assumptions are not clearly met by the Misamis Oriental data. -

First, it is unlikely that the fertility of women ages 15-29 in the two 1971
sample study areas had remained constant in the recent past up through
1972, the year to be studicd by means of the Brass methodology. Although
women of the rural population may have been less affected than urban
women, female age at first marriage appears to have been rising during the
past two decades in Misamis Oriental Province and in Cagayan de Oro City
in particular (Madigan et al. 1972, Smith 1975).

Second. the age patterns of fertility may have undergone some change
between 1960 and 1972, Age-specific birth rates of the Jual record project
suggest little change in fertility of married women below age 30 since 1960,
but do suggest that the fertility of older married women mity haw declined
somewh:t by 1972,

The evidence on age patterns of declining fecundity is scanty, but such age
patterns appear similiar to previous years in both rural and urban areas.

The number of widowed women, of annulments. of knowa sepurations,
and of other dissolutions of marriage does not seem to have been unusually
high either shortly before or during 1972.

Women are believed for social reasons 1o somewhat understate their age
in census enumerations and surveys in north Mindanao. The extent to which
this is done is not precisely known. The amount of understatement is proba-
bly on the order of five years or less,

Procedure. Age-specific current fertility data were obtained for two six-
month periods, January [-lune 30 .and July {-December 31, 1972 by two
surveys, one of which was carried out in July-August 1972 and the second of
which was carricd out in January-February 1973, These surveys were the
regular MCPS survey rounds two and three. Each set of rates (one for each

period) was annualized. These annualized rates represented the current fer-
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tility used as stage onc of the Brass technique for estimating fertility, Data
on number of children ever born were also gathered in the same survey.

-The yuestions asked in cuch of the two surveys were simiiar. However,
several differences in prosedure distinguished the two rounds. In the July
1972, round. children ever born data were obtained by sex for a) children
living at home. b) children living away. and ¢) children deceased. The Janu-
ary 1973 round collected data on the same three categories of children but
for both sexes combined.

In the 1972 round. dati on children ever born were asked for all women,
including the respondent. In the 1973 round, instructions emphasized avoid-
ing, us far as possible. use of single women as respondents for the children
ever born questions, This increased the proportion of non-response for these
auestions but presumably increased the proportion of more knowledgeable
persons amoeng provy respondents as well as restricting the number of proxy
respondents.,

In the 1972 round. ull households in both study areas (urban and rural
methodological samples) were interviewed. In the 1973 round, because of
an experiment on recall. a subsample of the households in each sample area
wis interviewed.

The data. Reported number of children ever born increased with age of
women up to age 50, but declined thereafter, for botn urban and rural wom-
en. No reason existed for the belief that women age 50 or older had had

Jower fertility than Later cohorts. These declines in the reporting of children
by older women were, therefore, attributed to eirors of recall.

Single women. whether selt- or proxy-reporting. declared few births, and
almost wll of these births had survived until interview. A probable explana-
tion is that only those children of single women were reported to interview-
ers whose presence in the house wis obvious. Children who were away or
who had died were probably not reported.

In the wrban areca. ~elf-reporting married women consistently declared

larger numbere of children ever born and fess surviving children than were
- attribted o provy-reported married women.,
Kesults show, too. that rural women had borne larger numbers of children
“than had urban women. If the 0-14 age group is excluded, fertility was at
least 16 percent higher in cach rural age group. and ranged as much as 36
percent higher in younger age groups., p

Computations of average number of children ever born and of children
surviving. Computation of average number of children ever born to single
women took account of the probable underreporting of children revealed by
the unlikely survival ratios. Where average number of children ever born of.
self-reporting and proxy-reporting single women were different, the higher
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reported average was taken for both categories. This higher figure was then

divided by the survival ratio computed for self-reporting married women-
belonging to the same age group. The result was used to obtain the corrected

number of children ever born for single women. The increase of children

ever born for all women because of this correction proved negligible. how-

ever.,

In the urban area. the average number of children ever born of proxy-
reported married women was raised to the level of the children of self-
reported married women. The survival ratios of these children ever born
used for the proxy-reported women were also taken froni those computed
for the seif-reported women. The assumption of these coriections is that
differences between self-reported and proxy-reported women are due more
to understatement of children and of deaths among chiidren under age one
because of forgetfulness or ignorance than they are due to real differences
between selt-ieported and proxy-reported women. While it is possible that
Cagavan women who are proay-reported ditfer to some extent from self-
reporting women because a larger proportion of the proxy-reported women
may he working women, the number of Cagayan working women practicing
fertitity control in 1972 appeared small, 1t seems that forgetfulness or ignor-
ance was the more likely hypothesis. An aunt, for instance. may have been
quite unaware that before the nicce had come to live with her. the nicce had
had a child who died almost at birth.

Simikir procedures were used to coonpute the children ever born of all
wonien in the rural sample arca. In computing children ever born of single
women. however, the higher of the (wo categories, sclf-reporting and
proxy-reporting. was divided by the survival ratio of children ever born of
ever-martied women rather than by the survival ratio of the children of
self-reported. ever-married women. In the rural arca the overall survival
ratios of these two categories of ever-married women were fairly similar.

A rough check can affirm the consistency of children-ever-born data
through application of an approximation formula:

Pie p.

P,

This formula for the corrected urban data vields 6.4 tor P3/P, which checks

‘with 6.4 children ever born for P;. (P, is the average number of children ever

born for the first age group. women ages 15-19. P, is the average number of
children ever born tor the second age group at time of interview. ages 20-24
and so forth, P is the average number of children ever born for women ages
45-49 at time of interview.) The rural value of the P3P, was 7.6, which
checks fairly well with the P; of 7.8. The Jdata were judged internally corisis-
tent enough for application of the Brass techniques.

86



The Brass Techniques
\ Fertility results. Tables 18 and 19 present the fertility rates estimated by
the Brass technigues and compare these with both the current fertility rates
collected directly in the survey and unadjusted. such as a simple survey
might produce. and with the dual record rates. Table 18 relates to the data
for the period. January I-June 30, 1972 and Table 19 relates to the data for
the following six-month period.

The concurrence of rates estimated in Table IR for the urban area by the
Brass and by the dual record method is close. The Brass estimates fell only
4.4 percent short of the dual record resalts. Agreement in pattern is also
close. In the rural arca. however. while agreement in age pattern of fertility
is again close. the Brass estimate appears to have overestimated fertility,
overshooting the dual record results by 21.5 pereent. Incidentally. the Po/F,
ratios proved better correction factors than the Py/E, set.

The concurrence of rates for the second six-month period. shown in Table
19, is close for both urban and rural sets of rates. The Brass estimates fell
short of the dual-record results by 4.8 percent in the urban population and
were 1O percent farger for the rural population. Again. age patterns of
fertility in both urban and rural sets of rates were very similar.

‘Table 18

- Comparison of Fertility Estimates Obtained by Single Survey, Brass
Method, and Dual Record System, Cagayan Poblacion, and Rural Areas,
Western Misamis Oriental Province, January 1-June 30, 1972, Per

“Thousand Women, Annuafized S

URBAN AREA RURAL AREA

- Ages Of Single Briws Dual Singie Briss Dual
. Women Survey'  Approach"  Revords  Survey'  Approach"  Records
15419 4.2 41.1 46.4 71.6 Y4.3 77.6
v 20-24 122.7 147.4 1877 268.1 3532 2868
25-29 227.0 2728 2750 289.3 KL 358
. 3034 179.4 215.60 322 2144.5 22,1 258.0
~35-39 125.2 150.4 155.3 I187.4 A47.1 0 2158
Ab44 0 538 6.0 67.4 75.5 99.5 80.4
45-49 14.3 17.2 15.0 15.3 20.1 15.3
“TFR 3.783.0 4.545.5 4.745.0 5.759.8 7.587.1 6.248.5
~GRR 1.846.1 2.218.2 23156 2.810.8 3.702.5 1.049.3
CBR® . 328 9.4 41.5 36.5 8.1 1 39.6

“Based upon MCPS survey round two conducted in July-August (972,
"Adjusted age-specific fertility rates based upon Py/F, raising fuctor. : ‘
rExpected births divided by urban sample population us of April 1972 x 1000,
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‘Table 19

Comparison of Fertility Estimates Per Thousand Women Obtained by
Single Survey, Brass Method, and Dual Record System, Cagayan
Poblacion, and Rural Areas, Western Misamis Oriental

Province, July 1-December 31, 1972, Annualized

URBAN AREA RURAL AREA

Ages of Single Brass Pual Single Briss Dual

Women Survey*  Approach®  Records  © Survey?  Approach”  Records:
15-19 RER 36.3 424 77.6 84.4 258
20-24 174.9 182.4 193.3 2.0 3719 386.8
25-29 174.6 182.0 I87.5 202.7 9.2 308,58
30-34 179.5 187.1 187.9 7.6 37830 3606.0
3539 105.1 109.6 0.8 3.7 265.40 257.6
40-44 . 56.4 8.8 66.8 81.5 8.6 81.0
45-49 12.1 12.6 12.3 0.0 0.0 (0.0
TFR 3.087.1 JRE AR 39809 6,975.5 7.585.5 7.430.5
GRR 1.799.3 1.875.9 1.942.7 340400 3017 16204
CBR¥ M 355 7.2 44.7 48.5 48.0

“Based upon MCPS survey round three conducted in January-Febraary 1973
"Adjusted age-specific fertility rutes based upon the Py, raising factor,
tExpected births divided by the urban sample population (SU77) of September 1, 1972,

The concurrence of rates for calendar year 1972 was also close. For the
seven age groups for the urban arei. these were:

! 2 3 4 3 6 7
Brass 38.7 1649 2274 2004 1300 617 4.9
- Dual 444 1755 2312 209.6 131G 67.1 13.6

These urban Brass estimates fell short of the dual record level by approx-
imately 4 percent. The total fertility rate per thousand persons for the simple
survey was 3,735 births, whereas that for the Brass estimate was 4,195 and
that for the dual record system was 4.362,

For the same seven age groups., the rural estimates for calendar 1972 were:

Brass 890 362.6 3552 350.0 2560 940 10.0
Dual 81.7  336.8 3122 320 2367 RLO 7.6

These Brass estimates were not as high as those for the {irst period. bt
exceeded the dual record rates by approximately 11 percent. The age pal-
terns of fertility were again very close. Totad fertility rates per thousavd
women were 6.366.5 for the simple survey, 7.586.0G for the Brass estimate,
and 6,840.0 for the dual rcobf’c?sys'icm.

88

e



The Brass Techniques

Conclnsions. On the basis of these tests, the Brass fertility methodology
has proved quite sound. Despite fuilure to satisfyv several important assump-
tions of the method. the approach produced estimates that were generally
close to the dual record results, If total fertility is made the point of compari-
son. it three out of four semestial cases the Briss estimates came within 2.1,
34, and 4.2 percent of the duad record rates. In the fourth case (that of the
first rural triad), the deviation of the Brass estimate was 21.4 pereent. Forthe
course of the calendar vear as a whole. the deviation for the urban area was
3.8 percent and tor the rura! arei. 10,9 percent. :

In the period and rurad ocality in question. a large drop in fertility had
occtrred. from o crude birth rate fevel of 45.8 births per thousand to one of
39.6 per thousand. Most probably this decline was due to seasonal variabil-
iy.

It is suggested that estimates may be more accurate where fertility de-
clines, if any. are gradual. Fertility levels for periods of sharp fertility de-
cline muy be substantially caerestimated. But since one does not know
which periods are likely 1o be chatacterized by such declines. it may be
hazardous to use the Brass technigue as o method of judging the eftects of
specific tumily planning program approaches applied for siv months to o vear
in selected populations. for exampie. the Philippine TIDA (Totad Integrated
Development Approach) i certain experimental provincees.

Finallv. evidence already presented suggests that in cultures like the
Philippines. where the shame of illegitimacy vuns high. the costs of inter-
viewing single women about their possible previous birdis do not seem

Austified by the guality of data obtained. These costs should be reckoned not
only in cconomic terms but also in terms ot loss of rapport with respondents.
especially if the same houscholds are 1o be visited rectirrently for some time.

The eviderce already given also suggests the desivability of either limiting
Brass-type or Cho-type census or survey guestions to scel-reporting women
respondents. or to separate the tabulations of the responses for self-
reparting and proxy-reporting respondents for separate analysis and for pos-
sible correction of the provy-reported data it this should seem warranted by
the differences tound. A short discussion paper on the points of these last,
two paragraphs has been prepured by the MCPS which may possibly lead to
further publication and/or research upon this topic within ithe next two
years.

Mortality Estimates

The Brass mortality .estimates tested in the second and third survey
rounds related to childhood mortality. Since that time Brass has devised
several methods based on orphanhood to estimate adult mortality (Brass and
Hill 1973).
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Assumptions of methodology. Assumptions made for the childhood mor-
tality estimates are more stringent and demanding than those made for fertil-
ity. These are: 1) The age-specific schedules of both fertility and of mortality
should have been approximately constant during the recent past. 2) The age
and parity of mothers should not have been closely associated with infant
mortality. 3) In reports by women of children ever born, omissions of living
and omissions of deceased children should have been made at approximately
equal rates. 4) The age patierns of infant and of child mortality should
approximate those of model life tables.

The demands of these assumptions appear to be. met vy the Misamis
Oriental data even less satisfactorily than those for estimation of fertility.
Crude and age-specific birth rates appear to have declined since 1960. This
decline by 1972 seemed largely o result of an increase of women's age at first
marriage., but may also have included a small component caused by a decline
in marital fertility. especially among women age 30 and over. Mortality, both
crude and age specific, seems rather clearly to have declined between 1960
and 1972, It seems likely that age patterns within the mortality schedule may
also have changed because of disproportionaie declines within particular age
groups. Probably no important linear association is found in Misamis Orien-
tal data between age and parity of mothers on the one hand and infant
mortality on the other. Nevertheless, a U-shaped curvilinear association
may well be present which would appear if the two half-segments of the’
U-curve were to be analyzed separately. The MCPS experience suggests
that rates of omission of deceased children exceed the rates of omission of
still living children. Finally, patterns of infant and childhood mortality in
Misamis Oriental Province do not appear to closely approximate the pat-
terns of any of the four families of model life tables prepared by Coale and
Demeny (1966).

An additional problem besets the user of the Misamis Oriental data. The
randomized response applications already described in the chapter.on mor-

lity levels appear 10 show substantial purposeful non-reporting of mortal-

Would respondents be more willing to report deaths in a more general

. as number of children not surviving out of children ever born than they
would be to report specific deaths by name of deceased and date of death?
-One might speculate that they would. . :

Thus the assumptions for making Brass mortality estimates are not well
satisfied. Nevertheless, Brass mortality procedures have given fairty good
results in other situations where basic assumptions were naot adequately met,
The intent of this section is to observe the degree of bias such estimates
m;ght contain when based upon data such as that described above for Mis-
amis Oriental Province. B o
" Data and procedures. In the urban data from the July 1972 round. the
proportion of deceased children among children ever born did not incrense :_
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smeothly or steadily with advancing age of mother. The conversion cin be
accomplished by subtracting proportion of surviving children from unity.

These proportions of deceased children were. by age group of mother,
from ages 15-19 1o 43-49: 0769, 0763, 0392, 0672, .1073, 0914, and .0961.

Accordingly. these proportions were treated in the following ways to at-
tempt to discover the undetlying curve of mortality

o Application of the Brass multipliers (for adjusting proportions of chil-
dren deceased out of b children to an carly or late average start of
childbearing found among women of the population) directly to the unad-
Jjusted proportions,

e Graduation of the proportions, This was done by means of difference
equations (Whittaher-Henderson Type A equations). The Brass multipliers
were then upplied (o these graduated proportions,

e Graduation of the product of the unadjusted proportions and of the
Brass multipliers through the same type of difference egnations.,

o Sclection of vdues at ditferent age points from the unadjusted propor-
tions through which « consistent mortality curve might be drawn. by analogy
1o a curve {rom a model life table selected because it is close 1o the values
ariginally selected as basis,

The adiusted proportions of deceased children (after multiplication by the
Brass correction factors cited above) praduce an approsimation to life table
mortality rates frony birth to time of interview. These rates 1.q.) can be
converted to the more usuad uge specific mortality rates (,4,) and then con-
verted to central death ratec £ om0y for comnarivon with the central death
rates estimated by the dual record system. The conversion of the specific
mortality rates to central death rates was accomplished ad by reverse use of
the Reed-Merrell tubles and by by interpolation between m, values as-
sociated with g, values in the Coale-Demeny Model West tables for levels
16-18. Results of the two procedures gave nearly comparable values except
for children less than age one. For these the Reed-Merrell tables incorporate
a correction factor for U.S. data which is not applicable to the present case.

In the urban data for the Janvary 1973 round. once again proportions of
deceased among children ever born did not increase steadily or smoothly
with age. These proportions were (by age group of mother from ages 13-19 to
45-49): 1200, L0825, .0774, 08350, 1352, .1252, and . 1087.

Treatment of the data followed the same pattern as in the preceding
analysis for the round two survey data.

Child mortality results, urban data. Tuble 20 compares age-specific death
rates obtained by the above-mentioned procedures with those obtained from
the dual record system. The four sets of rates given as Brass estimates are
the four sets derived by procedures described previously. The table also
.compares total expected deaths for ages 0-19 for which it employs the
Cagayan de Oro 1970'Census distribution as the standard population.
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.. "Table.20 ‘ o

- Central Death Rate Estimates (,m.) for Childhood years, and Expected
Deaths from. Applying Dual Recorc and Brass-Type Rates to Standard
Populations, Urban and Rural Methodological Samples, Misamis Orien-:
tal Province, January-June, July-December, and Entire Calendar Year
1972

DEATH RATES PER THOUSAND SPECIFIED PERSONS

DUAL RECORD SYSTEM BRASS SURVEY TECHNIQUES ' -. |
AGES AGES Y

 Brass - - : ©'Set
Survey ' 00 14 59 1014 1509 Er g -4 59 10-14 15-19  E* * Symbol

+ Urban b oL o v
W9 B k6 44 30 5SS TRT .00 94 00 L1 3503 A
. C 637062 1Y 13 18 3254 B
... 651 68 16 1.6 IR 3368 C
x 7377 83 28 12 26 4033 D
S LS UL 336,010,788 340120 0.0 0.0 436.0 A
Con et BT L 08 9 27 C200 25 4378 B
S0 768 108 27, 27 26 40
LU, TR8 RR 23 24 22 4363 D

L0 45200762 86 26 1R 24 448

200073 738 1752 64 30 10s

7 01670 1LY ST 96 00 1509 A
PR 664 134 48 40 46 1477 B
207560 9R LS 09 24 L4T 0.0 126 S0 52 39 155

S G5B 8920 18 2,

*Expected deaths from applying specified rites 1o standand pupulation.
' _ *Survey round two of July 1972, covering Janukary 1-June 0, 1972,
+ . *Survey round three of January 1973, covering July 1-December 31, 1972,
¢ YAverage of results for survey rounds two and threc. R S
-+ “Populition of Cagayan de Oro as enumerated in 1970 Cenus used as standard population. )
Population of rural sample as of Apul 1, 1972 issed i standard papulation. ' "

“NDof Survey 2 + Dol Survey 3) - 2, C s
- ®(Survey 2and B of Survey 3) - 2,

- For the January-June period, the dual record rates are higher than the
Brass estimates for ali but children ages 5-9. In addition, the set of estimates
~closest to the dual record rates produced 27 percent fewer expected deaths
from the standard poputation (the Cagayan de Oro 1970 population, ages
0-19).

For (he July-December period. on the other hand, the Brass estimates are
higherithan the dual record rates, although in the age 5-9 group the dual
record rate was larger than three of the four results from the ditferent proce-
dures employed to obtain. Brass estimates. The dual record rates produced
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27.3 percent less expected deaths for this period than the Brass estimates
when applied 10 the standard population. _

The two sets of rates come closer together tor the entire calendar year
1972, If two sets of rates based upon the same procedure for estimating
Brass rates are taken. the D et s preferable. The Brass estimates would
indicate greater mortality under age one. and the dual rates greater mortality
at ages -84, The duad rates would exceed the Brass estimates of expected
deaths by 7.8 pereent.

Resules, ural dara. In the January to June dat gathered by the second
survey in the rural area. proportions of the deceased among children ever
born increased with age. Twas not necessary o graduate these proportions
but simpdy o apply to them the Brass multiphers, thus producing the appros-
imate mortality rates from birth 1o interview (.q.). These rates were con-
verted to conmventional abridged lite table mortality rates (,q) and then to
central death rates (.my) by the ~same procedures as employed for the urban
data.

Table 19 shows that the Brass mortaiity estimates for the second rural
surveys were higher for all age groups stadie-" and that standardization (this
time wilizing the rural sample population of April 1, 1972, as the standard
population) produced 34.0 percent fewer expected deaths for the dual record
data than tor the Briss estimates.

Proportions of children deceiased among those ever born did not increase
with equal smoothness in the data tor the rural arca gathered by survey
round three tor the period July=December. The rates were graduated with an
A-type Whittaher-Henderson difference equation and the Brass correction
factors were applied to the ungraduated and 1o the graduated set of propor-
tions to produce the (., rates. These were transtormed into ,q¢ and ,m,
rates. as was done previously, and the results are shown in Table 19. Euch of
these sets of Brass estimates are ata lower fevel thin the Brass estimate for
the preceding six months. but both sets are higher than the dual record set
for the corresponding period. also shown in the left-hand side of the table.

Rates for the entire calendar vear 1972 are shown for the rural arca on the
last line of Table 19. Levels and patterns of mortality are somewhat dif-
ferent, as can be seen. The duad rates exhibit higher mortality for children
less than age one. but lower mortality thereatter. Expected deaths produced
by the dual record system were 26 percent less than those produced by the
Brass estimates. using the graduated set tor the second half of the year,

Conclusions. The Brass procedures estimated @ somewhat lower urban
death rate over the course of 1972 than the dual record rate—6.8 percent if
" the smaller rate is divided by the larger and the result subtiacted from unity,
However, this was because the dual record estimates for the first half of the
year were considerably Lwrger than the Brass estimates. In the second part of
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the year the Brass esumales were.actually Iarger than the duai record rates.

. The rural death rates estimated by the Brass techniques were not only
‘ Iarg,er than the dual record rates for the calendar year 1972, but for each of
its.two semesters as well. Differences were considerably larger during the-
first six months than during the second.

Ordinarily, differences from a dual record estimate would be taken as
-error since a dual record system has a built-in self-correcting device, its
coverage rates