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Foreword 

This volume, one ofa series of ten occasional mlonographs, contains sonic 
of the results reported by investigators %%ho have studied population-related
topics dur'iulhte Past several +ears as theparticipants in International 
Program f r IPpulation Anal ,,is O PlPA).

'he principal (obje tiv of the has11' IPI'A been to broaden the bAse of'
knol. ldge and' undeitstandi ni ol population dhx llm eillleeratllng I fie" 
capabilit, in analy-is and evli,ition. primaril in Iess dcx eloped and develop
ing c ntries. for use b, QOVl lnmets \%ho \hisl-h to Lce elop adequate popUla
tion policies. (.)ne of the approaches to this objcct ve has been the ot'er of 
modestx ork ,lgrecient,, (sulcontiacts) to qualified ihx Iduals \%fho \ ished, 


to xxork in populatimn dx 
 tamincs. C,,pciall Inx estigators nle% to the ield %%ho
\%ere xxIthout major proel'sional ot financiali support from ot"her sotirces. and 
x ho shox ed pi oml.co ettlr'ill as leaders anrid innox l [hothplorationtile 

of eonteilpoiar population Concerns.
 

At the inception of the Program in 1972. it seemed 
reason bhle to believe
 
that a considerable rescr 
oir of'taltivt had been tuiltapped. that many individ
ulI population schtlars nd other social scientims throughout the x old were
 
isolated fron the mainstream ol' kno 
 ledge in the field hy distance, geogra
phy. culture. and lack of established alliliatii'is. It x'as sunniiised that these
schoiil'as held. or could Ct iiie al modest Cost. lman ofI the pieces of"the 
immense pu//e that muti ulimately !-+-a,,semblled. 

Duriing tie past fl'iour'ears. the 11TA has attenpted to mobilize some of' this 
dispersed and ote'n neglected tilCnt. Emplasis \as placed oln goal-directed
xx ork oriented to , aid applications to practical nation- or- region-spvcitic 
population problems. The iniiiatihe for individual projects came both fromICP staff suggestioi and flom inVesligatlors unolicited proposal,.

Propoals frn scholars already enghgd in popitltioin research x'ele given
full considertalion: bitl particilar attenlion xwas topaid applications rom 
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MEASUREMENT OF VITAL RATES 

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 of317 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, ajudgment was made 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 redi'ce the administrative burden at both ends 
and still maintain an essential d -,ee of responsiveness. In addition, when
ever an investigator undertook work in a country other than his own, it was 
required that a host country n-tional be involved as acontact and professional 
collaborator. This requir,.'ment was intended to help ensure the relevance and 
suitability of the study tc local conditions, correct interpretations ofobserva
tions, and the practical ipplication of results. 

These investigators were not selected and then left to work in a vacuum. 
Other elements of the IPPA 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 Populattion Dynamics 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 he 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 selected countries. 
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Fore word 

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. Iin some instanes,. highly specialized terminology has 
been changed to make the material more readable by i diverse and multidisci
plinary audience. Hopefully. these editorial liberties-made necessary by 
constraints of space and monIcy-have not obliterated the essential flavor of 
the report,, Or obscurcd thcir lprincipal findings. lCP assunes full responsibil
ity f)r any changes made in the original manuscripts. since stringent time 
limitattions ha\ mide it iil' lossible to leturn the mo1dified versions to the 
authors for reviev. Reiders %ho %% IdditionlliSh infoatlrion on any of these 
reports are encoura ed to corntact the authors directly. 

Four ears is a hort lime In xhich to de ie and implement an undertaking 
ofthis divCri1\ let ailone evaluaitC it, long-tern contribution to the solution of 
a problem of such magnitude. \We ho.e the contents, of this volume and the 
others in this sei ies v ill be interestinglitand informative to a wide variety of 
readers \\ith eclectic vie\ points. More iinportantly. we hope these first 
efforts %\ill serve as a pattern and t source ofencoura ement f r future efforts. 
and that the nlet% ork ofinterpersonal contacts which has been established will 
continue to flolrish. 

M. C. Shelesnyak 
Director 

IuterdisciplitaryCommunicathons Program 

John T. Holloway 
Associate Directorfor Operations 

Inierdisciplinary Communications Program 

yll , 



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,
it is addressed not so much to the layman as to several specific and distinct 
specialist audiences: Population t.evelopment planners, statisticians, vital
data registrant specialists, Ind scl.olars in developing countries throughout
Asia, Africa. I.atin America. and 1hi, "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 for other countries? 

Like many other developing countries, the Philippines is primarily rural 
arid 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 spreading through the education system
and through daily usage. This diversity ofthe 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 areas 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 condufcted irregularly during the first six decades of this century.
Intercensal and special surveys conducted by government statistical offices 
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MEASUREMENT OF VITAL RATES 

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 siould note also that 
while registration of births and deaths isalegal requtiement in the Philippines. 
as elsewhere. failure to register vital events, especially in rural areas, is the 
norm rather than the exception. 

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 ol'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 oflthe 
International Program of Laboratories 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 Commnications Program. Smith
sonian Institution. provided the linancial 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 island of Mindanao %%herethe investigation 
was being conducted. Despite tile 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 iilready 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 
plojects under the direction of Dr. Francis C. Madigan. S.J. First, informa
tion on births. deaths, 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 collectiofi system

(recording system). Elaborate procedures were developed to keep the sys:
 
terns 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 atiempted 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 I I) should be of
interest to those readers with responsibili;ties which include gathering or 
funding the assembling of vital statistics information. 

The project also sought to measure the thoroughness and effectiveness of 
other procedures for measuring vital rates as compared with the dual records
 
approach. These ot!,er 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 I-y 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 advantage; over the other approaches. These 
results, which will be of interest to scholars and vital statistics specialists, are 
discussed in Sections 7 (Bogue). 8 (Brass), and 9 (Cho-Grabill).

Sections I 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 stubsequent 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\\'ill 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 ,,
 
of its own. 



t;MEASUREMENT OF VITAL RATES 

Section 5 concerned with the measurement of mortality 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 statislicians, and scholars in 
dev;loping countries is accounting for and tracing migration. While working 
on birth and death rate estimation. the investigators included a sub-proj, ,;Z,;i 
migration measurement. The conceptual and methodological aspects of this 
effort and the findings are reported in Section 6. 

Final Section 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 approach'-s to the measurement of vital 
rates in developing countries with the hope that the data collection strategies, 
the obvious 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, ind scholars in other 
developing countries. We do not presume that the approaches used in the 
project reported on here can be adopted wholesale or in toto. Rather. we 
expect that an assessment of I ) 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 effective 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 
ICP Social Science Aa, .it 
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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 "timating tnderreporling of vital events. Substantial data presented on 
tie southern Philippines indicate sharp declines in fertility and natural increase rates
since 1970, a gradually failing mortality. and a heavy volume of migration. 

1."OVervieW 

"This work is primarily oriented toward demographers, statisticians, and 
otherinstittttional personnel interested in comparing the estimation of vital 
data and rates from registration systems and censuses with estimation from 
su'ch 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-censtis 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 estimiation 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 affiliation, or hy social class. 

These 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 assutned no mathematics beyond college algebra. We do, 
however, assume familiarity with standard rateS and measures of population
statistics such as crtde 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 
tseful and interesting is composed of administrators of health or population 

programs, both in developing countries and in international assistance agen-

Note: ICI' social scientists i.eon 1Bouvier and Roy -1.laas helped prepare this report for,
publication. Correspondence lo Dr. Madigan may be sent to Mlindanao Center for PopulationSludies. Xavier Univerity, Cagayan de Oro City 8411. Philippine,. 
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es. These administrators must decide whether or not to measure the impact which their prcgrams have had upon the birth, death, and growth rates
of population. For example, considerable evidence suggests an association
between high infant and child mortality and high fertility. Some population
writers have gone so far as to state their conviction that where levels ofinfant and child mortality are high, high fertility will not decline significantly
until infint and child mortality levels have declined. If administrators deter
mine to spend some measure of program resources; to determine the impacttheir 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. 

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 placewithin a given time context. The second exists when i,project's gotl relates 
to obtaining ;-elative numbers regarding population characteris'tices. 

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 biases which non-response may inject into thedata collected. The first type of research attends to problems of underenum
eration and overenumeration; the second type tends to be more engagedwith properly weighting the scores or percentages of segments of respon
dents, especially segments where 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 country segment of a country.a or The
timeliness of the appearance of these techniques is not accidental. 

Frequently. developingr.ations in the modern world are characterized by
high birth rates, by high rates ,f population growth, and by registration
systems of low efficiency, if such systems exist at all. Such countries frequently mount a population program to reduce the growth rate of their 
people to one which their developing economies can more easily handle. Butthey are plagued by the absence of reliable data on the number of births and 
deaths which have occurred, although reasonibly good data on the absolute 
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size of the population, and on its age, sex, and other characteristics at
paricular 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 reported,
where att~endance 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. Sonic 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 va:Iention 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 estimating
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 technique for collecting data by Chandrasekaran and 
Deming (1949), who reportedly were first to modify the following previously 
known formula: 

nzn,,
 

m 
where n is the true number of cases, n, is the number of cases caught by the 
registration system or sonic other form of inquiry, n. is the number of cases
caught by sonic post-enunieration survey or other postperiod data collection 
method, and mis the number of cases caught independently by each of these 
two independent inquiries. 

Chandrasekaran and Deming split the formula down to: 
= (u,+ m) (u., +m)

n
 
m 
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or to the equivalent form: 

n=m + u,+u,, + 	ulu, 
m 

where'u, and u., are the cases caught uniquely and independently by each.of 
the two systems. The other symbols have the sane meaning as above, and n,
and n,.are equal, 	respectively, to u, + mnand u., + m. They proceeded topoint 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 
two systems uniquely, and that, therefore, U' 

-
. 

must estimate the cases 
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 probabilities is equal to their joint probability. This may be symbolized 
as follows: 

P, P,x P..,
where P, is the probability of the firs! outcome. P.2 is the probability of the 
second outcome, and P,- is the joint probability of their outcomes. For
.xample, ifP, is the probability ,fa red-haired child in acertain family line,
ind if P., is the probability of a boy child, then (provided these probabilities
ire independent of each other). P. would be the product of P, and P...that is,
he probability of ared-haired, boy child. 

Let P, be defined as the ratio of n, the number of cases caught by system
m&of adual record system (known empirically) during acertain time period
vith' respect to a certain population, divided by n. the true (but unknown)
iumber of cases, that is,n,/n. Similarly, let P,be defined as the ratio of n.,
he number ofcases caught by system two of the dual record system, divided 
y n,the true (but unknown) number of cases. Let P,2 be defined as the ratio
f m. the number of cases caught by both systems, each independently of 
ach other, to n.that is, m/n.
The theorem of joint independent probability can be stated in the follow

ig form: 

P,- P12
 

Substituting the definitions of P,2 and P., in this formula, one obtains:,. 

m/n m 
n2/n n., 



Overviev 

Thu' n2_n, 

iTherefore, inverting, n_ n., And n _ n,n., 
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, 
namely, P, = n/n and P. = nbn. It is also evident that a dual record sys
tem can estimate the observed joint coverage of the two systems as a unit, 
namely, (m + u, + u,_)/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:, c) nn./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 et 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: ABrief Description 

Historical Background 

t The Philippine Population Laboratory (Poplah)* started on April I. 1971. 
with the signing of a contract by Xavier University. the University of North 
Carolina. and All) the Agency for International Development). As mem
bers of a collaboritting group of research institutions, these signers au
thorized a multinationail stud) ofapproache, to the accurate measturement of 
vital statistics. especially, although not exchnivcly, through employment of 
the dual record nmethothology. ['he study orgnMization wa, headed by the 
Laboratories for Poptl tion Statistics of the Department of liostalistics of 
the University of North Carolina. which provided technical assistance in the 
form of university falIty consultants to the institutions carrying out the 
application of the d ml method inqniry, in specific countries (I inder 1971). 
The Philippine Population Laboratory project terminated on May 31. 1976. 
after receiving SUpport for ive years from All). 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 I. 1971, to Jjne 30. 1975-almost four full years. 

Sample Selection 

The original concept of a population laboratory which guided the estab
lishment 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 l.:boratory has been described at length elsewhere (Madigan 1973. 
Madigan and Abernathy 1975). Only descriptive material required for the ininediate purpose of 
this report will he presented here. 
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conditions. Such areas could be distinguished by clearcut external bound
-aries, certain 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 te 
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 half of Alubijid Municipality, almost the entirety 
of Laguindingan Municipality, and an eastern 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 poblacion) sur
rounded 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 .each. Resident was defined differently 
for Poplab research 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 years ofage
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 
from th, old locality at least 90 days. A sitio is a small, quasipolitical sub
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division of a barangay (formerly called a barrio in the Philippines). Defini
tions of live birth and of fetal death were those of WI-1O (World Health 
Organization). 

The large and continuous influx of short-term visitors into and out of 
Ca.gava1.n ic 0ro. aind their anticipated effects on birth and death rates. 
influenced the decision on choice of' a de facto or ilde jure population ill 
favor of the modifcd de eurdefinition given above. Births a11nd deaths of 
residents %ould . therefore. be included. However. a complete account of all 
births a.id tleath, relating to residents, or which occurred within the area of 
study., ts kept ito he ,life that some events Would not be omitted or others 
included inappropriately. 

Probability Samples of 1973 

Despite the metlodological orientation of the Philippine Poplab, the desire 
for substan tive data on the parl of administrators interested in tile impact of 
the Philippine population progrmln brought pressire oil Poplab to produce 
such data almost tio1im the start. This pressure montied as time went on. In 
addition. enl!argi rig the samiple areas \%ondd permit study areas to be rotated. 
thus aivoiding respondent flttigue, as well as creating more favorable condi
tions for scverad tl.';,,i-cxperimeits which Poplab \\ished to carry out. 

In eark 1973. IPoplab began to implement plans for drawing t cluster 
probahil it Zlalple from M Oriental Province. Selection of barrios andmiamis 
poblacion districis %%,as 1y probabilities proportional to size. Overall equality 
otf samplinrg ratios per cluste stmple \wits lot a goal, hecause one of' the 
experiments conleiplkted required varying the size of' study populations 
from cluster to clu,er. The dcsign called for a sample of' approximately 
40.00lt) aldditional pCrson0s drawn from Ithree geographic stratit into which the 
province C.Misarnis ()riental) had been divided: The northeast municipal area 
including Gingoog City, the C'aga, an de Oro area, and the southwest runnic
ipal ar'ea. In the two mtMicipa segments, the pr'imary 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 random numbers, barrios (which have more recently come io he called 
barangays) were selected 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 aid in the municipal southwestern segment 
but to be clustered in the northeastern segment. This setting would enable 
comparison of the advantages and disadvantages of dual record operations 
in dispersed versus contiguous areas of 2,500 to 5,000 persons (single versus 
clusters of barangays). and to compare both types of operations with those 
carried out in the original urban and rural areas. Barangays in the entire 
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turban 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 random 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 
'newsamples added about 43.00() persons to this total, so that Poplab opera
tions were being carried out with an overall sample of 91,000 persons. 

It 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' 1971 and 
1973 samples was left to chance. however. 

Systems Operations 

*It 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 
-include 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, 
tacked to the outside of the dwelling units in question. 

At the end or initial mapping operations in the two original methodological 
areas, baseline surveys were fielded to obtain household listings of resi
dents, their ages, sex. marital status, and relationship to household head. 
The urban baseline survey began on luly 23. 1971. and ended five weeks 
later. The rural baseline survey began on September I 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 iegular survey round 
and the baseline population by age group. 
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*The Continuous Recording System was set tip in August in the urban area, 
and began its operations September I. 1971. The system was set up in the 
rural area as soon as possible after the mapping was completed. 

1'he Continuous Recording Systemn (called STAR. an acronym from the 
title used to designate it in its early stages) in some dual systems carries out 
its work ol 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 deigntin i a set of communitV Co11tcS (informnt1ns) 
upon whom it relies to identilt' households in which vital events have oc
curred. The Philippine Poplab began research operations through its con
tinuous observation ,ysten iy a b'imntlhly door-to-door CanllVa.S of each 
household. coupled With a question asked of all households visited each day, 
relating to neighborhood events. (Table I) 

Zone offices .cre set tip in both urban and rural areas, and a zone director 
and a supervisor. stalf were recruited and trained. Adequate supervision of 

Table 1 
Illustration 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 Wornen Number of Birth, Birth Rates 
Level of 
Husband Unadjtsted Ad.iusted Unadjus.,ted Adjusted Unadjusted Adjuted 

(I) (2)" (3) 4j' I5)' (6)"
Professional 3 3.14 I 1.086 318.5 692.0 
Paraprofessional 10 11.49 2 2.172 18).7 414.2 
Clerical 6 6.29 3 3.259 477.0 1036.3 
Skilled 27 28.31 3 3.259 106.0 230.2
 
Semiskilled 180 188.76 27 29.328 143.0 310.8
 
Manual 324 339.76 70 76.034 206,.0 447.7 
Special Category 5 5.24 3 3,259 572.5 1244.0 

Total 555 582 109 118.397 185.6 403.2 

"Adjusted by plorating those women foi whom informstion on occupation of husband was not available. 
'Unadjusted birth rates clculated b,di'.iding the births rcporled in the sur.cy by the adjusted number of 

women hown in column 2. 
'The adjusted hirthiates Acre calculated by multiplying the unadjusted occupation specili rates by the 

ratio of the annmaliied age-,pecfic rate ftrall curtenl,, married Aomen adJusted by the Chandrasekiman
leming rormttla and calculated on Ithebism, of themid-point population to the unadjusted age-specific rate 
forall currently married ,omen: for the piesent illustrationihis ratio %sas413.21185.6. Ihe adjusted number 
of births was calculated s-imilarly. except that the annualization was excluded.factor 
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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 
one 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 P3.00 (about $0.40) was paid. over and above hourly 
wages, to the STAR or to the survey interviewer who first liscoverd a vital 
event. The amount of this award was believed enough to stimulate energetic 
efforts to 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 verify the ficts 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 
households, or residents of nearby areas. Itwas !hought 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 early title given to the survey system) were not permitted to inter
view in an area 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 each 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 Linder supervi
sion. Both STAR and ROVER schedules were worked out in English and 
translated into Cebt1ano linisaya, the local language. This translation was 
then given to an average respondent who knew some English and the re
spondent was asked to translate it back into English. Schedules were in turn 
pretested to assure accuracy. 

Surveys were carried out in all areas every six months during the first two 
survey rounds. After that, subsampling took place because of quasi
experimental studies and to avoid respondent fitigue. 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 san
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pie populations of the three provincial strata. [he continuous recording 
system always covers I(10percent of the sample areas. L.ike STAR workers, 
ROVER interviewers were paid oil an hourly. not on a per interview basis. 
so that they milight not bie tempted to hurry interviews. Supervisors were paid 
by tile day. 

System Independence 

it is basic to the dual record methodology. which rests upon the joint. 
independent probahility theorem, that the two systems gather their data 
independeit ly of onIe antier. 

Attempts \%erc nmde to build up the morale of the workers illeach system 
to tile point vMhere thex x,.onld he un\%illiiig to share intormation across 
s\ sterns. The imnportlance of i ldepe ulde lie for the rCportilllgol'evcnt,. ,Ind of 
the reported event, folthe ,tatistical estimatc, of Plhilippine population data 
\., strcssed In ti,0111ln4 alnd rcctirphasied at frequent intervals. It was also 
incorporate.d 11110 the tia nirnlual,. Workers .,eice\plicitly told thait 
their effectt, ene,, \k oul, 11nt. .rnd right, o heIjudgd co:.UM not. I'hr par'i
,,onwith the \\oi ker of the other s\,ste holi Unit a1'Cit. had cO, CrCd the sae 
ahthleho cn iorkers %crc diviiged'ILlel1 0l+'rison, Of ld;iVdual, 
to \\orkers. RCcordel,, \%\c permitted;lilt to k\ork in their areas dui ring the 
da) s x hen tR()V ER \k.as conductire.i nter\ i ; s there. Recorders handed in 
all data andormIi, anld thCc % crc kept in aCseald en velope illtile Zone 
office, duing te dar. ofII1tCtvIh'. in the iork atea of the particular STAR. 
The contents f" 'n, elopes er onthe .,, CrCttniCd to thImI ol tele day after 
the ROVER had ComlletCd Ilk or her inl cryic.. s in that area. S rARs resid
inc in areas of' \,ork v.eie not alim\,ed it)act ,rcspondets It ,()V F Rs 
Ctming to the honwchold I'M inter' ic\,. unles, herr th ile only qualified 
respondent ilthW hoSChold. In that ca,,c. tihey \'\crc to give information 
only about their own1househo0ld. 

Separate olice" and et of slpel isors and directors were set tip for each 
system. The interview sr1stem operated directly out of the central office, 
while the recording , Stelloperated otilof ]one ollices. [his way. S'ARs 
and ROVERs would not get to know one another by mleetinlg outside offices 
when coming to turn in data. Finlil y ,as previous'ly mentioned. ROVER 
interviewers v. cc not CnCouraged ti participate in slbseqll1t srll-Vey 
rounds, were not assgo,'I 0 interviewi Mice in tie sam place if they did 
participate in moile than one It'iid. and '.%ierc not permited to interview in 
areas where they had ever iCided, 

Except for the randolied response questions to be discussed later, the 
rate of' refusals and nonrspon,,e to questions or to interviews, was very 
low-less than 2 percent. However. this did not occur without caillbacks to 
obtain data f'rom persons not at home and other difficulties. In the first 
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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 pernis
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 sonle 
urban commercial districts rehuffed ROVER workers when they rV4uested 
appointments for interviews. Interviewers had been instructed to accept 
such reactions cheerfully and to retreat pleasantly, hut 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 caie. The dual N\ stem coverag.e of Iirth events was at least 95 percent of 
births and 86 percent of deaths. Relusls tolbe interviewed never exceeded 2 
percent. he datli. therefore. may be considered reliable. 

Illecitimnate births ere not distiM'tgisIed from legitinite births in conipuit
ilng the bh'lh rates , 1- all \\oliue liias diStingcished 1'toni C1ietllT- 1V matrried 
vomen) The Philippines is it sihme ctiltre raither than a guilt clltLre. While 

it is not Considered all cnIsbanrasonll it)ofecome preg liant Oilofo\edlock. 
hearing a child out of %cdlock i, considced especial.\ enibarrassing. Par
ents of an i ninarried l il ,.hd hats coiccied \\ ill prCs the famil of the mani 
involved 1t mrr\ their dallghter. .\s a resit ther has been. at least until 
recentl'. relaliveh Iltxc illctttelItiMacv:yiid WVhCrc it occtlrs, it ten,+dN to be 
coiicc1ld. llegitiinate children are oltein lpoi'td as legitiimte. A check 
upon MCP.S (Ni damo Centerfr lf(Wopu htion Studies) dalta on ChildIren ever 
boln duIriiiu one pericl r\ ealed Ihl less than two-tenths, of one percenlt ol 
all hirthis \\erc reported to be illcgitimlate. M\hereas it seeneld clear from 
other evidence that the n1mber of Stuch brth,, \:ias higher. For tlhis reason 
MCPS workers cted niar.,, reslnde.n,,' 'ereinst not to ts insistingOn
ans\.rs to a question ihout Iclgitimac\ lest such insistelnce lead to Conceal
merint of births out of shaie. Since an insignificant ntumber of' bhirhs was 
reported as illegiti mate. Ihe Cost of tabtlations to remove theIm front 
ntumerators of fertility rates of currently narried Women was conSidered 
utnjustifiable. Inclusion of'suCh cases probabl' helped a-:liance out thc inevlt
able few li\'L born inflmnts htomi mothers forgot to report. despite prodding 
of their memollies. 
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Consensual marriage is recognized in the Philippines. In the MCPS study 
acouple who had lived together for ayear was considered married and their 
children legitimate if born after they had begun to live together. 

Urban (Cagayan Poblacion) Birth Rates 
Crule 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 I to 
)ecember 31. 197 1)to period eight (January I 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 I) 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 variance as the statistical test reveals, it 
nevertheless is in a direction comforting to those concerned with the birth 
and growth rates vis-il-vis development and resource!,. Since it has occurred 
following the implementation of a vigorous 1iamily planning program,, this 
decline may he a real decline ald due to such lIctors as delayed marriage
and birth regulation, despite the lack of statistical evidence to support this 
view, 

,Age standardization of these rates (with the population of period eight,
urban areas, as standard population) shifts upwards the fertility level inall 
periods but ,period eight. It also show, period six fertility con.iderably 
higher thanthat of even period live, apattern which the general fertili.y rates
also reflect. The rates, shown below, indicate a greater decline to p riods 
seven and eight than the Unstandardized set vxhibit. 

I 2 3 4 5 6 7 8 
45.5 43.8 39.3 40.3 46.9 51.7 37.5 35.8 

It is 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 to 
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: 

66.4 79.4 91.5 87.8 86.6 89.5 84.1 87.2 Survey
87,0 80.9 82.0 90.1 96.4 92.5 91.6 - 95.2 Recordelk 
05.6 96.1 , 98.5, 98.8 99,5 99.2 '98.7 99.4 DUal 
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MEASUREMENT OF VITAL RATES 

The dangers of depending upon a simple survey for the collection 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 te-lhniques depending upon a single 
survey such as the Brass techniques and the Own Children approach are not 
in question here.) 

It is also evident that differences between the rates observed by the dual 
system (m -4- il + u.) and those estimated by it through the 
Chandrasekaran-l)eming 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. 

Generalferifilitv rates. The general fertility rates for women ages 15-49 
estimated fiom the dual system by the Chantlralsekiran-l)eming formula 
exhibit period changes fairly similar to those of the crude birth rttes. How
ever, these peak in the sixth rather than the fifth period, as Figure 2 shows. 
These are: 141.1. 137.6, 123.5, 125.1. 148.3. 159.6. 121.5, and 113.7. 

Standardization of these rates ol the eighth period tend to mike them 
somewhit higher in the earlier periods and somewhat lower in the seventh 
period. These are: 144.4. 139.2, 124.7, 127.9. 1,18.7. 164.0. 119.0. and 113.7. 

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

It is in contrast to rates for all women that those for the currently married 
have parlicular utilityv. 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 wonlen at firt marriaze, as well as 
increases or decreases of widowhood or of marriage break-up. The rates of 
the currently married permit one to .'emove these obscuring factors so that 
the compal'ison of tile rates of. the currently married with those for all vomen 
ages 15-49. reveals and separates the effects of factors that operate only 
within marriage (.such as family planning). 

The gencral fertility rates for the currently married ire quite high. One 
should bear in mind, however. that each of these women 0, subject to preg
nancy oitcome during each year. unlike single or separ'ited vomen. The set 
of rates, like those for the entire popuLt;ltion (cruic rates) or for all women 
ages 15-49. exhibit a general downward trend in fertility. This trend is prob
ably best represented by the least squares line, aso shown in Figure 2. The 
rates arc: 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 ctlr
rently married women to 273.4 biltlhs. a decline of 21 percent. While a small 
,ecline in comparison to dramatic declines in fertility among popultions 
passing through demographic transition from high to low birth rates, it is 
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-MEASUREMENrOp VI RAT'ES' 

nevertheless impressive. It is a decline within the ranks of currently married 
women and. therefore. not attributable to delay in enteiring marriage or to 
population distribution based on migrational change. 

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, tre: 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 isstandard. 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. 

more accuAge-specific birth rates. Age-specific fertility is I somewhat 
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 variable cannot explain the decline in the, 

fertility of currently married women shown in T.': I 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. women 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 families to limit further children. A recent food short
age (1973) and a subsequent period of high inflation (1974) may have 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 seasonal 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 larger 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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UrbananId Rural FerillityLevels 

Table 2 
Annualized Age-Specific Urban Birth Rates for Women 
and Currently Married Women, Periods One to Eight, 
Methodological Sample, Misamis Oriental Province 

I3I R 11 RA T 1. S I1F R 100(1 

Ag E R I () I) S 
4.' 8h 

3' 61Women P" 2" 5, 7 

45.8 51.8 85.5 30.3 47.9 

20-24 196.0 157.7 193.3 139.8 192.3 229.8 154.4 133.6 
15-19 2i.1 46.4 42.4 

2i-29 276.8 27i.0 187.5 276.1 281.1 280.8 231.1) 189.1 

280.8 187.() 
35-39 119. I 155.3 100.8 130.4 129.9 148. I 99.7 150.(0 

_0-34 232.2 2W.9 227.3 161.3 202.3 184.2 

411-44 67.1 67.4 06.8 38.4 7h.9 95. 1 70.1 61.4 
12.3 0,01 13.0 0.0 12.0 5.845-49 0.0 15.11 

GFR' 141.1 137. 6 123.5 125.1 148.3 159.6 121.5 113.7 
IFR' 4.828.6 4.745.0 3.980.) 4.192.0 4,861.5 5.002.6 3.9 9.0 3.861.0 
GRR k 2.35(1.4 2.315.6 1.942.7 104S.7 2172.4 2.441.3 .9i1. 1.884.2 

C(urre't Iharrie'd II fW101 

15-19 527. ) 883.0 71)0.0 783.4 776.5 751.0 5(13.3 747.0 
20-24 639.2 507.1 I 16.5 449.1 612.5 506.0 486.5 428.0 
25-29 443.8 437.2 311.2 419.8 4A.41 377.8 376.2 315.4 

30-34 356.5 2')6.4 235.2 2(14.91 294.11 196.2 258.6 243.0 
35-39 143 3 178.0 12_7..5 101.2 158.5 175.8 122.9 147.0 

40-44 82.3,3 82.10 81.01 48.10 96.1 117.0 87.5'" 78.9 
45-49 0.0 18.9 15.4 I.0 16.4 0.0 16.8 7.7 

GFR' 346.1 326.5 289.1) 293.7 35(1.9 306".6 28(i.6 273.4 
TFR' 10.94.7 12.1112.5 11.437.3 11.332.1) 12.1)90.5 10.614.1 9.259.10 9.834.4 
GRRk 5.35(1.8 5.862.1 5.193.4 5.1142.0 5.9(X).2 5.179.7 4.518.4 4.799.2 

"Seplembel I-)eceml11'e 31. 19,71 
"Janum l-Jiine 30. 1972 
'Jill I-I)e.ember IL.1972 
'Jaultary I-June 30. 1973 
"July I-I)eceinher ;1. 1973 

'Januatmy I-Jn 31). 1974 
,Jill% I-Iecembei 1. 1974 
"lJanuarN I-Jllne 10. 1975 
'Genleral Icililiq rale 
l'o tl I'rlility role
 

LGio%% rCproduction rate (.488 TFR)
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*M9ASVRENIFNT OFYVITAL, RATES.,, 

1971' 1972: 973, 1974, 1975
 
.43.1 39.4 ."-,,35.8 birth rtes .
.,-:",41. 4.-,:,'i ':,".40.6. ,O.C-ude
14.1..1 130.6 13.7. -,General fertility-rates
346,8 307.8 322.2, 296.6 273.4 General fertilityrates, 

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 ive 
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 general 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 wonen in general. This latter difference 
may be seen by checking the general fertility, the total fertility, and the gross
reproduction rates in the last three lines of the lower panel of the table and 
compaing these with similar measures for all wone'. 

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 birih rates. The crude birth rates for the Altubijid-Laguindingan
'it (with slices of El Salvador and Gitagum Municipalities) represent a 

dec,.ne from a high of'48 births per thoasand 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 households in areas where maintenance of lis was feasible have 
become members of the cooperative and have had ele iric lines run to their 
homes. Of these, 16.3 percent are estimated to have used electricity during
1971, 20.7 percent in 1972, 45.8 percent in 1973. 11.8 pecent in 1974, and 5.4 
percent in 1975. During the first half of 1973 (period four), some nine to 
fifteen months after a substantial number (more than 37 percent) of homes 
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Urban and Rural Ferifity Levels 

Table 3
 
Annualized Age-Specific Urban Birth Rates for Women, and Currently,
 
Married Women, 1971 to 1975, Methodological Sample,
 
Misamis Oriental Province
 

BIRTH RAT.S PER 1000 

Age of Y F A R S 
Women 1971' 1972' 1973' 1974'1 1975" 

All Women 

15-19 25.1 44.4 48.8 57.9 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 
30-34 280.8 209.6 217.6 181.8 184.2 
35-39 119.1 131.1 130.2 123.9 150.0 
40-44 67.3 67.1 57.7 82.6 61.4 
45-49 0.0 13.7 6.5 6.0 5.8 

GFRI 141.1 130.6 136.7 140.6 113.7 
TFR9 4.828.6 4.363.5 4.527.5 4.501.0 3.861.0 
GRR" 2,356.4 2.129.4 2.29.4 2.196.5 1.884.2 

Currently Married WoMnn
 

15-19 527.9 791.8 780.0 626.7 747.0 
20-24 639.2 561.8 530.8 496.3 428.0 
25-29 443.8 374.2 442.0 377.0 315.4 
30-34 356.5 265.8 249.5 227.4 243.0 
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 

GFRf 346.8 307.8 322.2 296.6 273.4 
TFR" 10.964.7 I1.225.5 I ,253.5 9.979.5 9.834.4 
GRR' 5.350.8 5.478.0 5.491.7 4.870.0 4.799.2 

-"Rate for September I-I)ecemher 31. 1971 
"Unweighted amerage of simonth period rate% 2 and 3 
1Unweighted aveia -eLof'i s mionth period rate 4 and 5 
'Unweighted average of skimonth period rate%6 and 7 
"Rates for Januar) I-June 30. 1975 
'General fertility rate 
gTotal fertilit) rate 
"Gross reproduction rate (.488 'FR) 
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MEASUREMENT OF,VITAL RATES 

,,'hadbeen electrified, 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 through 
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, ractivity as
sociated with illumination, constitutes the basis of this decline. However, 
desire may exist to not only meet regular monthly electricity bills but also to 
obtain some of the appliances and facilities which electricity powers (for 
example, irons, small h',t plates, electric water 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 chldbirths or 
even to reduce the number of anticipated births. 

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

/ 2 3 4 5 6 7 8 
92.4, 92.3 93.1 95.3 96.4 96.3 94.9 96.9 Survey 
92.6 96.8 98.2 98.5 99.1 87.8 94.9 98.0 Recorders 
994- 99.7 99.9 99.9 99.9 99.6 99.7 99.9 Dual 
Part of'the reasdn for high coverage is the visibility of life in rural 

municipalities. It is difficult to conceal matters fr'om neighbors. The other 
Mreason is the commitment of workers and their supervisors in the two rural 
systems. 

Generalfi'rtilitv 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. 221.7. 174.2, 
180.4. 	 136.4. 142.2, and 135.2. 

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-staw'ardized rates. Standardization did not greatly affect either the 
crude rates or the two sets of rates for womeni ages 15-49. (The population of 
period seven was used as the standard populailion.) 

45.8 40.2 48.2 37.9 39.7 30.4 31.1- 29.5 Crude birth rates 
209.7 184.1 220.7 173.6 181.8 139.3 !42.2 135.3 General fertility rates 
350.5 	 296.6 360.9 285.0 297.9 246.6 232.8 225.1 Currently married
 

women*
 

*Ferlilifk nate. ages 15-49 
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Figure 3.
 
Rural Birth Rates, Rural Reference:Area 2, 1971-1975
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MSASUREM' NTF VITA"L RATES 

The age-specific rates for women and for currently married women are 
particularly useful here for investigating the age groups most responsible for 
the decline in fertility. If the rat.C 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 vomen 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 large between ages 15-24 and 25-39 as the 
differences for all women. 

Almost the same impression is colveyed by these rates as by previously
examined urban rates. namely, that women ages 25-39 are taking 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. 

Cahe'ndarrates. Putting the crude rates in calendar form reveals a steady
downward decline year by year from 1971 through 1975: 45.8. 43.8. 38.6.
31.4. and 29.9. 

This downward trend is nmore impressive than that shown by the period 
rates, perhaps because seasonal variation has been cancelled out.

Even in ieimpressive are the declines for the fertility of women ages 
15-49: 

1971 1972 1973 1974 197.5
 
212.8 ' 203.1 177.3 139.3 135.2 All women 
353.1 334.3 293.7 234.7 224.0 Currently married women 

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 vomen 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 levels 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 isa rural area which. 
despite so-called rural traditionalism, has substantially reduced its b,'th rate 
in three to four years time. The dynamlics 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 Leve/s 

Table 4 
Annualized Age-Specific Rural Birth Rates for Women, and Currently 
Married Women, Periods One to Eight, Methodological Sample, 
Misamis Oriental Province 

B I R I H R.\ I';F.SI' R 1)0(0 

P E R I 1)I) SAge of 

Wom l IP "2' 31 4'k 56' 7" 811 

A// Women 

15-19 92.8 77.7- 85.8 72.7 97.6 85.5 66.5 60.6 
20-24 350.3 287.2 386.8 251.6 283.(0 180.5 213.3 236.1 
25-29 334.2 315.9 308.5 31H.3 318.6 293.4 248.9 215. I 
30-34 
35-39 

262.1 
290.5 

258.1 
25.9 

366.0 
257. 

250.3 
204.6 

237.9 
168.2 

203.2 
91.2 

184.2 
164.) 

177.0 
136.6 

40-44 51. I 80.5 81 .0 53.9 96.1 53.0 79.5 77.3 
45-49 32 5 15.3 . -11.6 4.8 ((.0 9.7 4.8 

GFR' 212.8 184.5 221.7 148.210.4 136.4 142.2 135.2 
TFR' 7.067.5 6.251.o 7.431.4 5.940.0 6.030.5 4.534.6 4.831.11 4.536.6 
GRR" 3.448.9 3.051.5 3.626.5 2.,898.7 2.942.9 2.212.') 2.357. 2.213.9 

I(''-othV 11,1.1icd It (MIlC/I 

15-19 766.4 5006.7 698.4 507.8 701.2 842.7 468.5 496.3 
20-24 632.4 493.4 673.8 450.7 507.4 341.2 388.4 424.3 
25-29 432.2 402.5 187 7 404.6 413.2 375.9 311.7 269.4 
3.10-34 293.7 28 1.8 416.4 287.7 274.5 233.9 211.9 215.3 
35-39 319.6 237.7 280.6 226.6 182.4 100.2 180.8 151.4 
40-44 58.4 91.4 91.2 60.6 111.2 59.8 91.2 87.1 
45-49 36.9 17.5 0.0 47.9 5.4 0.(0 11.2 5.4 

GFR' 
TFRI 

353 I 299.6 369.1) 
12.697.8 10.45.1) 12.740.2 

289.5 297.9 
9,929.5 I10.926.5 

236.6 
9.768.5 

232.8 
8.318.4 

224.(1 
8.190.7 

GRR' 6.196.5 5.106.9 6.217.2 4.845.6 5.332.1 4.767.1) 4.159.4 3.997.0) 

-IScptembeL I-Ieccmbet 31. 1971 
"JanLtjir) I-Jine 30. 1972 
J61 I-I)cccmhr 31. 1972 
dhntjar I-Jun¢ 11).1971 
"Jul. I-Decemher 31. 1973 
' nuar I-June 3(1. 1974 
'July I-I)ecmbkr 31. 1974 
"January I-Jun
'Generald I'rtilit 

30. 1975 
rate 

r'Tola.l ferflihty rale 
'Gros icprducilion tale (.488 rFR) 
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Table 5
 
Annualized Age-Specific Rural Birth Rates for Women, and CurrentlyA. '-,%

Married Women, Calendar Years 1971 to 1975, Methodological Sr.,. plej:,

Misamis Oriental Province 

Ateof 

Women V1971" 

15-9 ., 92.8. 
20-24, 
25-29 : 

, 350.3 
334.2. 

30-34 ', 262.1 
35,39 290.5 
40-44 51.1 
45.49 ..... 32.5 

GFR ' 212.8 
,TFR9 
GRRh 

7,067.5, 
3.448.9 

, ',CII'r¢'III 

i5-19' 766.4 
20-24 632.4 
25-29 432.2 
30-34 293.7 
3539 319.6 
40-44, 58.4 
:45-49 36.9 

GFRI 353.1 
TFR" 12,697.8 
GRRh 6,196.5 

BIRTH RATrES PER 1000 

Y E A R S 

1972" 1973" 1974", 

All Women" 

81.8 
337.0 
312.2 

85.2 
268,3, 
315.0 

76.0 
1%.9, 
271.3 

- 60.6;: 
236,1:1: 
215.1 

312.1 244.1 193.7 177.0 
236.8 186.4 127.6 136.6 
81.1 75.0 66.3 77.3 

7.7. 23.2 . 4.9 .4.8 

203.1 177.3 139.3 135.2 
6,842.2. 
3.339.0 

5,885.3 
2.920.8 

4.683.0 
2.285.3 

4.536.6., 
- "2.213.9 . 

MariedWomen 

632.6 
583.6 

604.5 
479. I 

655.6 
364.8 

496.3, 
424.3 

395.1 
349.1 

403.9 
281.1 

343.8 
222.9 

269;4 
205.3"' 

259.2 204.5 140.5 150.4 
92.3 85.9 .75.5 .87. 1' 

8.8 26.7 5.6 5.4, 

334.3 
11,602.6 

293.7 
10,427.8 

234,7 
9,043.5 

224.0 
8,190.7 

5,662.1 5.088,8 4.413.2 3.997.0 

"Rate for September I-I)ecember 31, 1971
 
"Unweighted average of ,ix month period rnte, 
 2 and 3 
'Unwcightcd avenge of .ix month period ntte. 4 and 5
"Unwcighted average el ix month period rates 6 and 7 
'Rates for January I-Jue 30. 1975 
'General fertility rue 
"rotd fertility rate
 
"Gross reproductio rate (.488 TFR)
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Urban and RuralFertility Levels 

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 same area are responsible lor the decline, by
precipitating desires that compete with the birth of another child. 

Probability Sample. Misamis Oriental, Birth Rates 

rhanuiamnple1973 (.UWy 1973-June 1975). Crude birth rates in this proba
bility sample \ hose paramiletelrs had co ered the entire urban area of 
Cagavan de ()ro Cit. . not just its poblacion, did not diffe;" much from those 
of the poblacion. although they were a bit higher. especially in period eight 
tJanuar\ I-Jtune 30. 1975). These rates were: 

5 6 7 8 1973, 1974 1975 
45.4 43.6 37.6 35.8 45.4 40.6 35.8 Urban sample 1971 
45.8 	 39.0 44.7 40.5 45.8 41.8 40.5 Urban sample 1973 

Coverage sample 1973 
83.9 87.4 94.8 85.5 83.9 91.1 85.5 Survey
87.0 96.8 93.9 98.8 87.0 95.4 93.9 Recorders 
97.9 99.6 99.7 99.8 97.9 99.7 99.8 Dual 

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

5 6 7 8 /973 1974 /975
185.6 160.0 178.6 162.0 185.6 169.3 162.1) General fertility rates 
328.2 272.3 324.2 280.1 328.2 298.2 280.1 Currently married women 

The municipal \uthivest. This sample is of particular interest since it 
covers the entire MORE-SC() area (e\cluding ive city barrios of Cagayan
which MORESCO has lso aigreed It electrify). The methodological sample 
is restricted to a conttiguouJ, segment of parts of four municipalities belonging 
to the ten municipalities serviced by MORESCO. The methodological sam
pie is also about three times as large. 

'he crude rates are: 
5 6 7 8 1973** 1974 1975 

51.1 32.1 39.3 35.6 51.1 35.7 35.0 
Rates for the saime period for the rural, methodological sample are: 
39.1 31.1 31.6 29.9 39.It 31.4 29.9 

*Six mon.h, only (period 5)
 
"Period 5 only

ftUrban sample 1973 covered the entire urbai area orCagayan de Oro City, urban sample 1971,


however, covered only the poblacion find wa% earlier designated Cagayan Poblacion, 
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M"EASUREMENTOF VITAL RATES 

,,'.The abbreviated time span for which rates on the entire MORESCO'area 
are available suggests a decline that began later thanthat 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 f6llows the course of that determined for the methodological 
sample. 

The general fertility rates follow the same approximate pattern as the 
crude rates and are: 

5 6 7 8 /973 1974. 1975 
238.4 ' 156.1 182.4 169.7 238.4 169.2 169.7 General fertility rates 

The miuniciralnortheast. This region. outside the MORESCO area, but 
subject to the family planning program of the Commission on Population, 
like the remainder of the province.* 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 generator, Flectricity. 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 electrification. 

The crude rates for the northeast area are: 

5 6 7 8 103 1974 1975 
40.9 35.7 .40.3 35.5 40.9 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 initial level in the northeast 
segment may be attributed to the presence of family planning agencies, other 
than those of the l)cpartment of Health. for a longer period of time and 
through a more diltsed area. 

Again the general fertility rates have followed rather closely the pattern of 
the crude rates and are: 

5 -6 7 R? 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 

*lbhisiprovince is one of the provinces, selected by the Conitnission for its Total Integrated 
Development Approach, a program which trie to cooperate with other governmental agencies 
to pronmole their wot k and in return seeks Ihe coopeattiin or these agencies in promoting family 
planning. 
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Provincialrates. 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
pies). 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 8 1973 1974 i975 
-, 45.1 35.0 40.7 35.9 45.1 37.8 3.).9 A Es timates 

41.3 35.2 37.7 33.9 41.3 36.4 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 a 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 those 
of the crude birth rates: 

1 5 6 7 8 1973 1974 1975 
General fertility rates 194.4 161.7 185.0 14.5 194.4 193.4 164.5 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 1 Estimates 
These general fertility patterns and crude birth rates reveal a provincial 

.fertility which has declined during the period from July I,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. 

Stanhrdized 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 V 1973 1974 1975 
Crude Birth Rate 42.8 35.8 40.4 35.4 42.8 38.1 35.4 
General Fertility Rate 196.0 164.0 184.9 164.3 196.0 174.4 1643 
Currently Married Women 365.1 278.0 319.5 284.t0 365.1 298.8 284.0 

Age-.picijic rates. Age-specific fertility rates for the three geographic 
-strata-Cagayan de Oro City. the municipal souihwestern segment, and the 
municipal northeastern segment-reveal that the decline in fertility occurs 
among women ages 25-39 and anong the currently married somewhat less 
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than among women of all marital statuses. This circumstance might indicate
that delayed marriage plays.,t larger part in the decline of provincial fertility
than in Cagayan de Oro or the methodological samples.

Stantdirderrors /'birlh rates. Standard errors for the crude birth rates are
given below in annualized form.* These generally were larger when thepopulation was smaller, although not always if the size of the populations did 
not differ much. Variances of births and of coverage also affecttKI the statistic, 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, forexample. period live 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 from an infinite universe to indicate the approxi
mate size sich 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 4 63 5 7 8
3.6 2.8 5.7 4.6 2.8 7.1 5.6 2.5 Cagayan
1.6 2.6 3.4 2.7 2.1 4.1 3.5 2.1 Rural 

*Dr. Eli S. Mark%of the U.S. Bureau of the Censts derived the fIortula,, of, these variancecomputationsi. he Ifornmla, used were relva:riance fo~rniula a,, follow,,; 

(,) (I vtn)= S , 
t -) - r S - - . Y %(n.) 1 ,(nn. 2s(npn) 2,(n.ni)

•~~ I-'n,"~ +'n) (,)E(n2) E-(n,)E--(n) '----)-Eln)E( 

where component variances were of the form: 

k
Sum( n,-i)
 

s(n) 2 
= I); " " " , 

kok - )
 

(2) sqw,)'-' = SIm)'+\, s(0.)--2W, rho'(nd-i '. hi" ;, 

(3) s(r,) 1j. n,)2 + R, s(b) 2R., rho (n,b) s(n,)s(b) 

(4) s(r)' . [s(r2 )- 4- Rs(vw,) - 2R rho (r~wdS(r,)s(w,) 

and where. besides symbols already previously esplained. W, is (he expected value of.thecoveragerate, w : rhotinn.) istle product moment correlation coefficient of nm/Pi and N./P i: P,are the sampling ratlio,,; B is [he expected value of the population base. b. from each of- the ksample cluis :rs: R, istho espected value ov'the vital rates. ri, reported from system I for iach ofthe k sampie clusters, and Ris the espected value of the vital rates. r, based on the reports fromboth systelsiand the Chandrasekaran-t)cmiug correction and, of course, the population bases 
fronl each Cluster. 
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4. Differential Fertility by Education and Occupation 

One way to study a possible decline in fertility is to compare 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 among what groups of' people it is taking place, and understanding the 
dynamics of' such a decline. 

The decline in hoth urhIi and ural fertilityv documented in the preceding 
chapter fltrniie sufflcie nt motiv'ation for such an anlysis. The data pre
sented in this chapter \,,erc used to inves.,tigate the poSSibility of' diflerential 
ferlility by edit i.C;i l category of" ,om1en (,ll x olen an1d currently married 
women) and by occupational categorN of' wife (currently married woien) for 
period,, two to sex en of the methodologica1l sainples. 

The predominant relation,,hip bet ween fertility and level of education and 
occupation often ohserxed in firt-world ani ,cond-wold countries is an 
inverse one. Biological exidence would +aggest that improved nutrition 
(seemingly a consequence of improved eduLcational and occupational status 
and, therefore, of income status) is associated with higher fecundity and 
fewer fetal losses. Also. increased income inight reasonably he expected to 
lead to increa.Sed investment in children or consumption of goods, as 
economists have suggc,,ted. If' so. the relationship between fertility and so
cioeconomic categories would be positive tIthe deepest level. 

One economist has suggested that differential access by economic 
categories to birth control information plus changed tastes for children rela
tive to other goods may underlie the inverse relationships observed (Easter
[in 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).


Further, mechanisms 
 must exist for inducing behavioral modifications 
which result in changed tastes. Among such mechanisms undoubtedly are 
opportunikies 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 occupational status. 

In the long run, economic development and other social change can be 
expected to inlluencc 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 cumulative, fertility.This permits focus upon recent and dynamic aspects of fertility behavior in a 
society Linder 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. Seasonal 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 slandard errors for selected proportions under the assump
tion that the underlying distribution is binomial, and which t'rats the educa
tional data as though each subsample were drawn as a simple random sam
ple. Table 7 presents similar standard errors based upon the same assump
ti0hs for occupational data. 

However, something must be said foi- a weighting scheme that assigns
.weights proportional to numbers of persons enumerated in each 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 either occupational or 
educational categories. 
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Table-6 
Estimated Standard Errors for Educational Differentials 

1972" 

kighest Grade Completed N, N.. I/N + 1IN.,) '.,'Standard Errors 

p .1( .20 .30 .40 .50 

Urban 
Less than 5 406 251 .0064 .024 .032 .037 .039 .)40 

5-7 1772 913 .0(016 .012 .016 .019 .019 .020 

8-11 2569 1403 .0011 .010 .013 .015 .*'6 .016 

College or more 1989 1201 .0013 .011 .014 .017 .018 .018 

Rural 
Less than 5 1541 771 .A)19 .013 .018 .02) .022 .022 

5-7 1843 918 .0016 .012 .016 .019 .020 .020 

8-I 1273 650 .0)23 .014 .019 .022 .)24 .)24 

College or more 496 356 .0048 .021 .028 .032 .034 .035 

1973 

'Highest G?,ide&Copleted N, N2.' (I/N 1 '+ IN.) Standard Errors 

P .10 .20 .30 .40 .50 

'Urban 
Less than 5 357 461 .0049 .021 .028 .032 .1)34 .035 

-7 1483 1959 .()011 .010 .014 .016 .)17 .018 
222-8-2- 2915 .0007 .008 .011 .013 .014 .)14 

College or more 1787 2183 .0010 .010 .013 .015 .016 .016 

Rural 

Lessthan' 1121 1496 0015 .012 .016 .018 .019 .020 
_5-7 1387 191)7 .0012 .010 .014 .016 .017 .018 

,8-11 11)57 1346 .0016 .012 .016 .019 .020 .020 

College or more 474 51)7 .0040 .019 .025 .029 .1)31 .032 
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Table6(continued) .. 

SN).Highest Grade Competed, ,N) -.N.'. (IIN, +. . standard Errors . 

.. 10 .20 30-..40,.50'..


Urban, 
Less than 5 185. 258 .0092 .029 .038 .044 .047 .048 

.5-7 523 "955 .0029 .r.016 .022 .025 .027 .027 
8-Il-718- 15!2 .0020 .014 .018 .021 .02? .023 

College or more ,,'318 1i82. .0039 .019 .025 .029 .031 .032 

Rural
 
Lessthan 5 281 691 .A)50, .021 .028 .032 .035, .035 

"5-7 468 943 .0031 .... 017 .023 .026 .028 .028 
8-11 371 652 .042 .020 .026 .030 .032 .032 

College or more - 207 267 .0085 .028 .037 0.042 .045 .046 

Table7 .T.: .* . 

EstimatedStandard Errors-for Occupational Differentials

, 1972Year. 


,- --N (IUN, + I/N2).-- Standard Errors 

P'" .10 .20 .30 .40 .50 

Urban 
Professional & 
Paraprofessional 314 181 .0087 .028 .037 .043 .046 .047 
Clerical 380 234 .0069 -.025 .034 .038 .041 .042 
Skilled ,661 293 .(H49 .021 .028 .032 .034 .035 
'Semiskilled 1061 564" .0027 .016 .021 .024 .026 .026, 
Manual 401 2W, .0062 .024 .032 .036 .039 .040 

Rural ..
 
Professional &
 
Paraprofessional 79 75 .0259 .048 .064 .074 .079 .080 
Clerical 36 23 .0712' .080 .107 .122 '.131 .133 
Skilled '121 86 .0198 ' ;M42' .056 .065 .069 .070 
Scmiskilled , 1237 559 .0025. '.015 .020 .023 .025 .025 
Manual . . ,1619 862 .0017 .013 .017 .019. ,021 ,021 
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Table 7 (continued) 
1973 

.10 .20 .30 .40 .50P 

Urban
 
Professional &
 
Paraprofessional 383 480 .0046 .020 .027 .031 .034 .034
 

370 .0058 .023 .030 .035 .1)37 .038Clerical 318 
564 .020 .026 .030 .032 .033Skilled 394 .0043 

Semiskilled 827 1093 .0021 .014 .018 .021 .022 .023 
.0045 .020 .027 .031 .033 .034Manual 376 519 

Rural
 
Professional &
 

.069 .073 .075Paraprofe,,ion:I 83 96 .0224 .045 .060 
Clerical 49 50 .01)404 .000 .080 .092 .098 .1WO 

.)37 .049 .)56 .060 .061Skilled 116 159 .0149 
Semiskilled 931 1134 .)019 .013 .0)18 .020 .022 .022 

1239 1727 A.)13 .011 .015 .017 .018 .019Manual 

1974 

.10 .20 .30 .40 .50P 

Urban 
Professional & 

.044 .058 .066 .071 .072Paraprofesional 62 204 .02110 
65 232 .1196 .042 .056 .064 .1)69 .0710Clerical 

Skilled 122 305 .0114 .)32 .043 .049 .052 .054 
578 .019 .1)26 .)29 .1)31 .0132Semiskilled 421) .0041 

Manual 195 255 .0H0(() .028 .138 .044 .047 .A48 

Rural
 
Professional &
 

57 .0336 .055 .073 .1)84 .1910 .092Paraprofcssional 62 
59 .1)70 .093 .116 .114 .116Clerical 27 .0539 

62 93 .0268 .049 .06 .075 .1)81) .082Skilled 
.0051 .1)22 .029 .033 .1135 .036Seni,ikilled 286 597 

Manual 358 733 .1X)41 .)19 .126 .130 .032 .032 

Fertility by Educational Categories 

There is a Nriking decrease in the proportion of college-Urban areas. 
1974 but especially in 1974. and a consequenttrained women from 1972 to 

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 homesoutside the poblacion and being replaced in their former homes by poorerinmigrants? Or is it due more to simple immigration? It seems likely that it isduie 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 tobe married than the others. This fact may indicate delayed marriage untilsome 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 currentlymarried women by educational categories (highest grade completed). Acrossyears, the observed rates for all women show a slight downward gradientthrough high school. but the fertility of college-trained women is high. Theaverage three-year relative rates for all women, from those with less thanive 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 havecompleted 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 womenwith less than college education increases, while that of college-trained
women decreases. This is seen in the standardized relative rates. The unweighted averages of the relative rates for the three years are. from lowest tohighest educational category: 117.0, 104.7, 107.0, and 84.7. It was a distributional 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 firstmarriage? The answer to the question is furnished by the rates of the currently 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 negativeassociation between fertility and highest grade completed. The rate for college women nevertheless isbelow average in the set and is the second lowest
fertility. However, this rate is not relatively as low as. 
and as much belowaverage as, the standardized rate for all women of college attainment. One may ask whether this difference is principally due to the effect of delayingfirst marriage. Standardization of the rates of currently married women provides 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 standlrdization has been toraise the level of fertility, in the case of college trained women it has loweredthis level. The decline is greater than that found among all women. Theconclusion is that delayed marriage is not sufficient to account for most ofthe difference in fertility between college-trained women and those withlower educational achievement. Fertility restriction within marriage by one 
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of the family planning measures like. periodic continence, the pill, or the
 
IUD, appears more responsible for the decline in fertility than' delay in
 

marriage. although that undoubtedly plays some part.
 

Table 8
 
Obse;-ved 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
 

I-N I-RAl. FEflT IITY RAT ES. ,11. WOMEFN 

Observed Indirectly Stantlardized'4 

Highest Grade 
Completed 1972 1973 1974 1972 1973 1974 

Less than 5 
5-7 
8-11 

College or more 

137.6 
133.2 
134.3 
125.8 

115.5 
139.2 
132.6 
138.4 

174.3 
129.8 
127.0 
165.8 

157.7 
141.2 
151.2 
102.1 I 

129.0 
148.5 
151.1 
110.6 

191.0 
136.9 
134.4 
133.8 

Relative Rate, (136,0 IO) 

95 140Less than 5 101 85 128 116 

5-7 98 102 95 104 109 I01 
III III 998-11 99 98 93 


98
College or more 93 102 122 75 81 


GENER.Al. FERTII.I rY RA [ES.CURRENTLY MARRIEI) WOMEN 

Observed Indirectly StI;ndardized" 

Highest Grade
 

Completed 1972 1973 1974 1972 1973 1974
 

346.1
Les than 5 278.5 208.3 315.8 319.2 232.6 


5-7 310.5 339.4 268.8 32 .1 362.1 283.6
 

8-11 343.9 356.4 298.2 
 387.2 406.1 315.6
 
267.7College or more 277.9 302.0l 331.7 225.0 241.3 

Relative Rate, (302.6 - 100) 

Less than 5 92 69 104 105 77 114 

5-7 103 112 89 109 120 94 
99 128 134 1048-11 114 118 


College or more 
 92 100 10 75 80 88 

"Average rates for calendar years 1972. 1973. and 1974 ucd as standard. 
"Average rates for calendir years 1972. 1973. and 1974 for currently married women used as 

standard. 
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(Returning'., to the distribution of fertility for the standardized rates for 
currently married women, one observes an "i" curve, low at both ends, high 
in the middle. Presumably the lower fertility of the 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 -,,iod shortage felt most by the lowest 
economic class and price inflation without wage increases or employment 
opportunities), and h) connected with increased desires for more of the less 
expensive modern goods found inPhilippine 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 had completed less than five grades of elementary school decreased by 
15 percent (29.46 to 25.05) while the percentage of women who had com
pleted higher grades increased by oi-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 opportunities 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 piesence of inverse differential fertility. The tnweighted 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 
to 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 distinct and 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 to 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 
cas'e as one goes from 1972 to 1973 to 1974, fertility declines-with few 
exceptions al almost every step. 

It is not clear why women who have completed one or mor' ears of 
college do not exhibit a similar decline in the third year. Perhaps the rates 
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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 

GENE.RAL. FIRIL.ITY RATES.. ALI. WOMEN 

()h%erx ed Indirectly Stiandardized.' 
Highest Grade 

Completed 1972 1973 1974 1972 1973 1974 

Les, 1hn 240.8 213.2 162.9 256.6 231.4 177.9 
5-7 
8-II 

248.4 
121.6 

197.2 
129.6 

152.8 
90.5 

234.0 
137.6 

187.5 
143.8 

147.8 
105.1 

College or mlore 131.5 135.2 157.0 107.3 106.3 123.2 
Relative Rates (173.2 - 100) 

l.e,, than 5 139 123 94 148 134 103
5-7 143 113 88 135 108 85 
8-Il 70 74 52 79 83 61 

College or more 76 78 91 02 61 71 

GENERA.L FERTILITY RATES. CURRENTI.Y MARRIED WOMEN 

Observed Indirectly Standardized" 
Highest (irtle

Completed 1972 1973 1974 1972 1973 1974 

I.,, (han.5 326.3 283.1 213.2 347.7 307.3 232.8 
5-7 368.3 294.5 231.9 347.0 280.0 224.3 
8-11 301.7 318.3 236.4 341.4 353.1 274.5 

college or more 292.2 286.7 298.0 238.4 225.4 233.8 
Relative Rates (285.5 = 100)

Less than 5 114 99 75 122 108 82 
5-7 129 103 81 122 98 79
8-11 106 III 83 120 124 '96

College or more - 102 100O " 104 '84 82 ,:79 

"Average nles for calendaryeaN 1972. 1973:qnd 1974 ued iS tandard.' -'"Avrae rates for calend'ar ygar,-972, 1973. and 1974 fcurrntly irril women used i!% 

-'standard.n 
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fluctuate more because of the smaller sample of such women. Perhaps.tOo, 
they have been practicing family planning longer (as evidenced by., their, 
lower fertility) and further declines in their fertility cannot be expected tobe 
so rapid. 

The data just given on currently married women raise questions as to 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 continue to 
decline across calendar years. however. It should be emphasized agaili that 
these are current rates. not cumulative rates: therefore, they reflect only the 
experience of the years in question. Consequently. they are a sensitive 
instrument for measurement. 

The age-standardized rates reveal the trends more accurately. These were 
somewhat obscured by different distributions by cal'endar year. They gener
ally continue not only to reflect a decline in fertility across calendar ye.ars 
within marriage (although not from delayed marriage) 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 seem. therefore, that delayed marriage has played a rather impor
tant role in the fertility decline of these rural women with less than college 
education dLring the years 1972 to 1974. It played a less important though 
perhaps still substantial part in the fertility reduction of' women wh) had 
completed at least one yzar of college. The conclusion seems to be that 
college women have led the way 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 areas. Respondents were asked to describe their husbands" oc,:u
pations in terms of the indusiry worked in and the precise kind of work 
performed. A great number of' such occupations were obtained and were 
categorized into five occupational Sta Lus classes: professional and para
professional. clerical, skilled. semiskilled, and miantal. The distribution is 
chiefly notable I'M a small decline in clerical (14. 10 to 12.18 percent) and 
skilied workers (21.1 1 to 17.51 percent) and a small gain in number of semi
skilied (37.32 to 40.1,5 percent) and manual workers (15.26 to 18.49 percent) 
over the three calendar years. Some of these dilerences may have been due 
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to sampling, although as has been said previously. in-migration and subur

ban ott-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 tunweighted anntal averages across the three years 

are. from professional to manml categories: 232.2. 298.0. 289.2. 327. I. 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 

GENERA1. I:ER II1.ITY RA rPE+S 

Unstandardized hldit ectly Sandardized 

Occu.ptional 
1972 1973 1974 1972 1973 1974,Status 

Professiolnal and 
292.8 197.5 206.3 377.3 252.5 238.9paraprofessional 
305.1 307.8 281.0 335.9 324.6 309.4Clerical 
207.6 308.6 351.3' 219.5 301.9 358.1Skilled 
320.6 360.2 30M.4 304.6 339.6 277.4Semiskilled 
40).4 377.6 290.1 380.9 357.4 281.0Manual 

Relative Rates (308.9 = 100) 
Professonail and 

95 64 67 122 82 77paraprofessional 
99 10i0 91 109 115 100Clerical 
67 100 114 71 98 116Skilled 

99 110 90Semiskilled 104 117 '97' 
130. 122 94% 123 116, 91Manual 

sameWhen the rates are age-standardized, the same categories in the 
order are characterized by the following rates: 289.6. 323.3. 2!93.. 307.2, 

and 339.8. 
inverse betm+,cn prestige'After standardization. some fertility remains 

rnking of occupations and fertility. Wives of professionals and of para
pi'ofessionils 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 comlon finding of differential fertility studies. Nor is the 
finding that professionals and paraprofessionals exhibit lower fertility un
usual, since the educational dlata just exaimined revealed that currently mar
ried vomen with college training exhibited lower fertility. Presumably, the 
wives of professionals and paraprofes'sionals wotuld be prede minantly from 
this educational category. Perhaps the wives of the skilled and semiskilled 
include more women from the lowest educational category. which may ex
plain why this category had lov f'ertility-hat is. because of social emula
tion and aspirations. It is clear that professionals and paraprofessionals 
(upper-level business executives. high-ranking govei'nment officials. uten
tists. engineers, and so forth) represent a set of people whose fertility is low 
in comparison with other occupational and educational categories of the 
urban population. Perhaps an implication for population corn municati )n pol
icy is that such people are attracted to the practice of hemily planning. 
Therefore, less itlds 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 areas. The difference in distribution of' currently married wives by.
the occunational class of their husbands in urbain and rural aieas is striking. 
Ai aspect of rural Philippine society which perhaps is characteristic of de
veloping'comitries, in general. immediately stands out. The percentage of 
professionals and paraprofessionals is much smaller than in Lirban aiea,., and 
the percentage of' manual laborers much lar'ger. Most of the latter a' fI'm
ers. fishermen, or person engatged in other outdoor oCulations. In the,
Philippines, professionals who do live in rural area" tend to live in the 
poblacions (town centers) of niunicipalities. The number of clerical workers 
is also mIch smaller in rural areas, and they tend to be a pooreri and less 
educated group than their city counterparts. 'he 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 areas teid to be sonewh,1t poorer and less well-trained. 

The changes in proportions over the years seem small enough to be due to 
• saulling variation. Ilowever. the in-and out-migrations were also large 
enough to make some cont'ibution to such change.

The fertility differentials of' wives by occtlPiollnIl class of htsbands by 
rural area are shown in Table II. 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 ferility i.tes observed pei' thousand 
for the mh.ee-year period are: 199. 212, 260. 345. and 384. 
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,Jable 11 
.'Observed and Age Standardized General Fertility Rates of Currently 

Married Women, 15-49, by Husband's Occupational Status and Year 

and Period of Observation, Rural•Areas 

GIENERAI. FERTI LI'Y RA'ITFS 

-f," " Unsti.dardiled Indirectly Standartlized
 
bOecupiatio iil
 

1972 1973 1974 1972 1973 1974
St.ires " Pr'ofessional '.ind,' 

267.8 374.6 278.4 337.2paraprortsiolal 285. I 227.12 

244,0 652.4 254.2Clerical 340.0 568.4 466.2 
225.3 169.4 201.() 274.2 184.0 204.Skilled 221.9 192.8Semikkilled 241.7 207.6 185.2 265.5 

360,8 261. 9 378.8 334.2 253.2412.8 
Relative Rates (287.6 100)
 

Professional and
 
79 93 130 97 117paraprofessional 99 

118 198 85 162 227. "88Clerical 
59>" 70 95 "64 7Skilled "78 

884 72 8 92 7VSemiskilledl 
A.anual 143 125,' 91" 132 116 8 

These rates appear to show thai lowest fertility was found among tle 

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. Sampling 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 iheir higher educational achievements as well as the limited number 

of cases of each in the rural sa1tmple. Simila ly it seemed desirable to combine 
these people tN pically showed low educationalclerical (in the rural area , 


achievement) with the manual category. again because of the small number
 

of clerical workers reportcd.
 
The results of these combinations for each of the three years I) for the 

wives of profe.sSioiials. 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 

1972 1973 1974 1972 1973 1974 
1) 250.9 192.3 230.0 317.1 221.1 261.9 
2) 241.7 207.6 185.2 265.5 192.8 192.8 
3) 411.1 367.5 260.6 380.8 253.3 253.3 

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 I), 2). and 3): 

Observed Standardized 

224.4 211.5 346.4 226.7266.7 326.2 

Cumtlactive firtility. 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 hoth 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. at loctoral candidtltC at the 
University of Chicago. Mr. Costello did !ield ',sork in Cagavan 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, bhu 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 ha.'ind, about the same fertility existed for urban wives 
with husblands in professional, paraprofessional. and white collar occupa
tions. On the other hand, he found higher fertility fbr the skilled, unskilled,
and semiskilled. in that order. In the rural area. he found 'that the profes
sional and partprofcssional category had lowest fertility, followed by white 
collar workers, skilled, semiskilled, and unskilled, in that order.

These results are not only interesting but quite compatible with those 
found by the Cu.renl fertility approach. Differences are attributable to the
longer time interval covered in the cumulative fertility nethodology and to 
the effects ofldelayed muarriage upon number of children ever born. Women 
who have gone through high school or college may have delayed their mar
riages. If so. it would show ip in their cumulative birth rates, not only by
educational categories but by occupational groups where education would 
play a greater or smaller part in obtaining employment in such fields. 
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"Conclu,.ion. In concluding this section on differential fertility from current 

-birth rates. the authors point to rural ind urban differences in categories of 
low 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 he the same as one designed for 
urban areas, and on the basis of the foregoing dala, 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 sonic reason 
for choice of the second alternative. 
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-5. ;Levels of Mortality and Natural Increase 
in Urban and Rural Misamis Oriental 

In the Philippines, considerably more attention and research has been 
devoted to the 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 puhlic remains apathetic. In 
mountainous terrain (such as characterizes many of the islanlds of the Philip
pines, and especially Mindla.ina.io) 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 he arduous and tortuous, flarners and 
their wives are unlikek to be mindful of their civic obligation to register a 
new birth or death (particularly the ie. h .ofa small child or an aged rela
tive). Deaths are likely to he Followed quickly by local burial without official 
permits or other legalities. The local padre or minister (from a town center) 
will be asked to bless the grave if he chances to visit dLring the next three or 
four months. Moreover, evidence exists that young children and even aged 
relatives who have died in the town center are often removed for a quiet 
unregistered burial in the sitios or barangays. 

In this vein, a governmental survey estimated that 39.' percent of all 
births and 30.0 percent of all deaths had not been regi,:tered 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 22.1) percent of deaths had been registered (Bureau of 
the Census and Statistics 1965). 
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MEASUREMENT OF VITAL RATES 

Background 
j 

Mortality has declined since the last century in tile 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, better nutrition, edutcalional advances, and so
cioeconomic improvement have all contributed to a redtuction of death rates 
in the country. Especially important has been the application of modern 
epidemiology and modern Sanitation to previously e\isting conditions. For 
example. a vigorous campaign against malaria has placed this once endemic 
disease tnder muc I-tCireater control. 

Severe cholera epidemic,, raged in the Philippine,, during the years 1879. 
1889. and 1890. Letters 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 persos U.S. Bureau of the Census 1905). 
The average death rate seem,, to have been about 40 per thousand between 
1876 and 1898 (Madigan 1972). 

As late as the beginning of the present centur. the mortality rate had not 
greatly improved. The crude death rate reported fbr 1902 was 63.3 deaths 
per thousand and that for 1903 wa, 47.2 (Madigan c ,l.1972). Since that 
date. intercensal death rates per thousand population have been estimated 
(Aromin 1961) as follows: 

1903-18 1918-39 /939-48 19-48-60 
29.8 26.8 29.9 17.2 

Cautses of death. Cause of* death has been hard to estinale accurately for 
the same reason that makes mortality level difficult to 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 mowt 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 diseases like malaria, smallpox. 
and cholera, together with tuberculosis and beri-beri, whereas today gas
troenteritis, respiratory disease. cardiovascular disease, and cancer are 
some major causes of death (Madigan et al. 1972). The change from pre
dominance of acute infectious-contag,,ious disease to chronic-organic dis
eases has resulted in alonger life span associated with diseases of advancing 
age and breakdown of bodily functions. 
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:iCagayan rates, 1953-1962. In an earlier study of the central death rates of 
Cagayan de Oro respondents and of their close relatives (no! necessarily
resident in Cagayan), the following death rates were found (Madigan et al. 
i972): 

Period Both Sexes 1al/. Femal 
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 reltivCs. livin, and deceased. Interviews were 
conducted carefully and the percentage of non-response was low. 

Mortality Estimates in the Dual Record Study: 
Methodological Samples 

Coverat,,e.s el the .vstenm andlthe 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 a greater reluctance of re
spondents to reply to questions relating to dead faimily 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 area 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 P E R 10 1)
1 2 3 4 5 6 7 8 Average 

*.Survey 48.5 70.8 84.4 91.2 83.3 76.9 65.1 79.3 74.9 
,.Recorders 72.7 81.0 77.1 81.3 87.9 76.9 77.8 85.5 80.0 
Dwil,,' 86.0., 94.4 96.4 98.4 98.0 94.7 92.2 97.0 94.6 

'As cin 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 
stopervising were constantly being made to improve the reporting of death 
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events. itis clear that special difficulty attaches to obtaining this datum in 
ihe Cagayan de Or'o hinterland. 

Rural workers reported tile same difficulty. Their coverages of mortality 
were. nevertheless, greater. For periods in the sanme order. coverages are: 

Unit A 1crage 
Survey 78.8 83.5 90.9 96.6 89.3 82.8 97.7 '84.9 88.1 
Recorders 89.1 95.9 97.6 96.6 100.0 96.0 87.5 96.6 94.9 
Dual 97.7 99.3 99.8 99.9 100.0 99.3 99.7 99.5 99.4 

Again recorders outdid the survey. The dual record coveragMe (observed
" 
over -true estimated number of deaths) was never below 97.7 percent. 

Crdue r Urbln presented in this section ireUt'1: td rural. Death rates 
central rates: that is. they are based ort total population size at midpoint of 
the study period, and ol deaths d 1uringthe period. (,,nl,). It should be em
phasized that these ate de jue. or residential deaths-that is, the deaths of 
person,, who at time of'death kcreresidents x ithin the sample areas. Stuch 
deaths are opposed to de fatcto. or place of occurrence deaths. This distinc
tion is pertinent, because place of occurrence deaths in the Philippines are 
always higher in the cities, and especially the larger cities-not because the 
cities are less healthy to live in but because the larger and better hospitals (in 
fact, most of the hospitals) are in the cities or provincial capitals (where the 
capital is not a city). The more seriottly sick from outlving municipal areas 
travel to and enter these ho,pitals, and consequently many of them die in the 
cities. It is quite ituporLant to keep this distinction in mind when trying to 
judge levels of tnortality in the Philippines hy comparing different urban 
sites, both among themselves and with rural localities. 

The crude death rates observed per thousand persons fOr the methodolog
ical samples by order of period are: 

22 3 4 5 6 7 8 
Urban 6.4 8.) 6.7 7.7 9. I 11.1 8.7 7.6 
Rural 7.6 7.5 7.4 6.7 10.0 10.2 8.3 5.7 

'[he rates for the three different strala of the provincial pifobability sample 
and for the province for the same time periods arc fairly similar. They are 
placed tinder the saame columns for convenience of comparison: 

5 6 7 8 
Urban probability sample 15.1 9.9 6.5 7.5 
Rural southwest probability sample 8.7 10.1 5.6 11.1 
Rural northeast probability sample 10.8 12.0 12.2 10.1 
Provincia! probability sample 10.8 11.2 9.0 10.0 
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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: 

1971 1972 1973 
 1974 1975
 
Urban method
ological 6.4 7.4 9.98.4 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 11.1

Municipal northeast - 10.8 12. I 10. I
 

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

/ 2 3 4 5 6 7 8
Urban 6.7 8.3 6.6 7.7 8.8 9.9 8.7 7.6

Rural 7.5 7.1 6.8 6.3 9.6 
 9.8 7.8 5.7 

'Calendar ycar standardized rates are: 

1971 1972 1973 1974 1975
 
Urban 6.7 7.4 8.2 9.3 7.6 
Rural 7.5 7.0 8.0 8.8 5.7 

Infj'nt mortality. Infant mortality should be carefully distinguished from 

central death ra'tes 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 duting 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 a measure of the number of 
children tnder one who died during the previous year per thousand children
under one year of age living at midpoint of the year. The difference in base 
can make these two rates differ stubstantially. The inf'ant mortality rate on 
the other hand tends to be fiirly close to the mortality rate for children under 
one year of age of' the lifle table (1,0).

Infait mortality Ior [he, methodological samples during the eight study
periods increased over time: 

/ 2 3 4 5 6 7 8

Urban 53.3 36.066.6 65.6 78.7 120.0 95.8 82.5
Rural 40.9 62.5 64.9 66.8 88.2 107.5 81.5 33.6
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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 51.3 72.2 107.9 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 half of 1973 onward are: 

1973 1974 1975
Urba;i probability 42.6 52.8 62.0 
Municipal southwest 77.7 53.2 59.6 
Municipal northeast 100.1 87.3 73.2 
Province probability 83.3 70.2 66.8 

Only the urban probability sample showed increasing mortality 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 morialityv. Age-specific mortality by sex is shown in Tables 
12 and 13 for the urban and rural methodological samples. Examination of 
the tables brings out the differences between malr:s and females. As iiimost 
countries, nales at almost every age had higher mortality than females-in 
both urban and rural populations. The pattern of mortality also is clear in 
these tables. Moderate to high death rates are experienced by children 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 point for ages
10-!4. 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 Princeon fife 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 a 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 Orental P,'ovince. 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 same 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 

PERIQD 
Age al 

Exposure I 2 3 4 5 6 7 8 

M A I. E S 

) 130.6 103.7 37.9 83.3 118.4 144.5 104.6 92.8 
1-4 2.9 11.3 10.8 15.! 18.6 14.9 13.7 8.6 
5-9 2,7 1.6 2.8 1.9 5.7 0.0 5.7 1.4 

10-14 0.0 5.6 3.2 2.2 0.0 0.0 3.4 .0.0 
15-19 0.0 3.0 3.0 1.9 0.0 0.0 0.0 2.8 
20-24 (M) 1.6 2.8 7.4 0.0 0.0 0.0 2.5 
25-29 0.0 4.5 8.1 2.7 4.1 8.8 3.8 9.1 
30-34 10.1 0.0 5.4 0.0 7.6 0.0 0.0 5.5 
35-39 7.1 8.2 0.0 4.7 3.5 13.9 7.0 3.1 
40-44 0.0 0.0 9.4 6.0 4.5 0 0 19.9 9.3 
45-49 37.1 21.3 12.4 0.0 18.2 0.0 0. 11.4 
50-54 27.2 0.0 14.4 20.1 7.7 0.0) 30.0 15.1 
55-59 19.8 11.3 39.5 25.9 10.5 0.0 21.6 31.8 
60-64 25.6 15.4 25.8 37.5 41.4 0.0 75N 12.2 
65 f- 41.9 48.1 38.7 92.3 47.5 140.3 73.2 6.5 

All Ages 9.0 8.8 8.2 10.4 11.3 12.0 11.5 9.6 

F E M A I. FS 

0) 23.8 79.0 42.7 67.4 82.8 125.5 125.3 90.4 
1-4 8.6 14.9 5,8 10.2 10.8 21.0 0.0 7.8 
5-9 0.0 1.6 8.2 3.8 2.9 0.01 0.0 0,0 

10-14 0.0 3.4 0.0 2.0 0)0 0.0 0).0 0.0 
15-19 1.6 3.0 0.0 1.2 0.9 4.3 3.9 1.7 
20-24 I).0 1.3 2.3 0 ...) 0.0 0.0 1.0 
25-29 0.0 0.( .0 0.0 0.0 0.0 I).0 0.0 
30-34 0.0 0.0 4.9 3.4 5.2 0.0 0.0 2.6 
35-39 7.4 8.4 7.3 0.0 3.4 13.0 0.) 3.2 
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 13.3 () 13.0 18.0 
50-54 16.1 18.1) 28.5 10. I 8.3 9.0 0.0 7.9 
55-59 20.0 12. I 22.4 15.0 II. I 0.0 0.0 0.0 
60-64 50.6 28.7 26.4 0.0 34.8 56.6 20.5 23.2 
65 - 21.5 60.5 20.6 47.6 70.8 55.2 75.7 36.8 

All Ages 4.1 73 5.4 5.3 6.9 10.2 6.2 5.9 
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Table 13 
Annualized Age-Specific Death Rates by Sex, Rural Areas, 
Periods One to Eight 

!' F R I 0 ) S
 
Age at
 

Expo ure I 2 3 4 5 6 .7 8 

NI A I. E S 

(4 76.3 61.2 74.9 75.6 143.0 122.3 124.1 16.1 
1-4 8.0 9.8 7.0 7.9 13.7 13.8 4.9 3.8 
i-9 3. I 2.0 0.0 1.3 2.0 0.0 2.I 1.0
 

10-14 0.0 3.6 0.0 0.0 1.2 0.04 0.0 1.1
 
15-19 2.2 2.9 1.6 0.0 1.4 0.44 0.0 1.5
 
20-24 0.0 5.9 3.8 2.4 0.0 0.0 3.9 0.0 
25-29 0.0 2.7 0.0 3.7 5.6 5.4 ,1.0 2.6 
30-34 0.0 0.0 5.6 0.0 11.8 0).0 11.3 0.0! 
35-39 5.4 0.0 0.4) (.) 3.3 (4.1) (4.4) 9.9 
40-44 7.4 40.44 ).0 6.3 8.9 77.4 0.0 0,0 
45-49 9.0 (.0 10.3 0.0 0.0 0.0 9.8 0.0 
504-54 11.6 7.3 0.40 0.4) 6.9 56.4 13.9 20.9 
55-59 26.4 0.0 16.5 1.5 7.8 ).0 15.0 24.4 
60-64 95.6 0.0 43. I 0.4) 39.5 1.40 37.3 44.2 
65- 54.0 53.3 34.7 90,7 79.6 45. 1 62.8 \52.4 

All ,AXges 9.3 7.0 7.4 7.4 12.! 11.6 10.7 5.4 

F I" NI A L 1 S 

0 22.) 70.8 97.4 65.9 54.2 102.6 50. 5 522 
1-4 12,4 7.8 14.7 1.7 9.9 10. 1 2.5 10.5 
5-9 1.6 2. I 2.0 44.4) 2. I 0.0 4.3 0.0 

10-14 0.0 0.0) 0.0 (4.44 (.0 0.0 0.0 0.0 
15-19 0.0 1.5 0.0 1.8 44.) 0.1 (4.4) 0.0 
20-24 0). 4.1 4.0 2.7 4.1 () (.4) 44.44 
25-29 0.0 40.0) (0.0 44.40 5.4 10.9 0.44 2.5 
30-34 0.0 (4.4) (.) 12.0 3.4 (4.4) 5.9 44.4)
35-39 5.3 3.5 0.0 0.0 0.4) 0.4) 7.1 3.3 
40-44 0.0 44.) 9. I (4.0 0.0 (.0 35.3 4.6 
45-49 8.4 15.4 0.0 0.0 9.5 0.04 9.7 0.0 
50-54 12.6 (4.0 4.0 0.4) 0.) 28.6 44.0 6,9 
55-59 15.6 9.8 44.4) 12.4 35.4 0.0 0,(0 8.6 
60-64 32.5 22.0 (4.4) 25,4) 10.7 42.3 0.0 22.4 
65f 61.4) 82.5 37.8 68.5 84.7 66.9 35.0 04.2 

All Ages 5.8 8.4 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"
 

NIA ES FEMA t. ES 

Ages' 197V" 1972 1973 1974 1975'1 1971P 1972 1973 1974 19751 

U R B A N 

(I 131,6 70,8 100.8 124.6 92.8 23.8 60.8 75.1 125.4 90.4
 
1-4 2.9 I .( 16.8 14.3 8.6 8.6 1(.4 10.5 10.5 7.8
 
5-9 0.0 2.2 1.4 0.9 0.0 0.5 4.9 0.3 0.2 0.0
 

10-14 11 ;18 1.6 1.0 1.1 0.4 0.2 0.5 0.1 0.0 
15-19 1.0 2.2 1.8 1.0 2.3 0.3 0.6 0.8 0.2 0.5 
20-24 2.4 3.0 2.1 1.4 3.6 0.5 1.Q 1.2 0.5 1.2 
25-29 4.3 3.8 2.7 2.4 5.0 0.8 1.6 1.5 0.9 1 
31-34 7.0 5.0 3.8 4.1 6,5 1.2 2.6 2.2 1,6 3.2 
35-39 10.3 6.6 5.5 6.8 8.2 1.9 4.3 3.2 2.7 4.7 
40.44 14. I 8.8 8.2 10.7 10.5 3.0 6.7 4.6 4.3 6.4 
45-49 18.2 11.6 12.0 16.2 13.0 5. I I1).0 6.8 6.5 8.3 
5(-54 21.7 14.6 16.9 23.5 15.7 7.8 14.3 9.4 9.2 10.1 
55-59 24.8 18.0 22.7 32.5 18.2 12.1 19.0 12.2 12.6 12.2 
60-64 27.7 21.3 29.0 42.8 M3 19.4 23.8 15.2 16.5 14.7 
65 + 41.9 43.4 69.9 58.4 66.:' 21.5 40.6 59.2 65.5 36.8 

R U R A 

0 76.3 68.1 109.3 123,2 16.1 22.0 84.1 60.0 76.6 52.2 
1-4 8.0 8.4 11.8 9.4 3.8 12.4 11.2 5.8 6.3 10.5 
5-9 1.5 1.0 0.5 0.7 0.0 0.6 2.1 0.2 0,0 0.1) 

11-14 1.2 1.2 1.1 1.4 0.0 0.4 (1.2 0.5 0.1 0.(0 
15-19 1.9 1.6 1.5 2.4 0.0 0.8 1,4 1.3 0.7 0.0 
20-24 2.2 1,8 2.0 3.5 (1.2 1.3 2.0 1.8 1.5 0.2 
25-.29 4.0 1.9 2.6 4.7 0.9 1.9 0.8 2.1 2.5 0.6 
30-34 4.7 2.2 3.1 5.9 2.1 2.2 1.3 2.6 3.4 1.2 
35-39 5.1 3.0 3.7 7.2 4.2 2.5 1.9 3.3 4.7 2.2 
41-44 7.8 4.6 4.6 9.4 7.4 4.0 7.2 4.5 6.5 3.7 
45-49 11.7 7.2 5.9 12.8 12.2 5.5 3.6 6.7 8.8 5.6 
5(1-54 16.3 11.1 7.8 17.7 18.6 10.6 4.7 9.6 11.5 8.4 
55-59 21.4 15.8 11.4 24.2 26.0 16.2 5.8 13.2 14.5 11.7 
61-64 29.7 21.3 13.4 31.6 34.0 21.7 7.1 16.9 17.1 15.4 
65- 54.0 44.1 85.2 54.0 52.4 61.0 61.2 76.6 51.0 64.2 

"Gradulated by WhiIlakLi'-Iender. on Type A difference eqnations %kith constant at a= 1.5 or 

'Ages (14 'and65anIabove not graduated.
 
Tor September I-l)ecember 31 annualized.
 
'anuary I-June 30. 1975 minualied. 
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:Table 15 
Annualized Age-Sex Specific Death Rates, Misamis Oriental Province, 
July 1,1973-June 30, 1975, by Six-Mohth Periods Five to Eight 

Period 5" Period 6" Period 71 Period 8 

Ages A" B, A 13 A 13 A I 

N\A. 1E S 

0 120.8 168. 1 82.0 93.8 62.9 92.2 70.0 67.8 
1-4 13.2 18.6 14.2 12.8 5.5 ,9 13.4 11.6 
5-9 0.0 1.4 3.2 3.2 0.) 1.2 2.0 1.9 

10-14 0.0 0.4 2.3 2.) I.1 1.4 2.3' 1.9 
15-19 2.9 3.3 2.7 2.1 2.4 1.6 2.8 2.1 
20-24 0.0 0.0 3.8 2.6 0.0 1.0 3.6 2.5 
25-29 10.7 10.5 6.0 5.2 0.0 3.3 4.8 3.3 
30-34 3.1 5.2 10.6 6.0 4.1 7.1 6.5 4.5 
35-39 0.0 1.5 6.7 7.6 11.9 10.7 8.7 6.5 
40-44 13.8 12.5 ).4 19.5 3.1 3.1 11.6 9.4 
45-49 0.0 2.6 2.4 1.5 8.2 10.8 1 13.6
 
50-54 9.0 -4.4 6.6 13.5 5.6 12.7 18.9 18.8
 
55-59 0.0 4.0 8.8 6.9 21.0 27.8 23.1 24.7
 
60-64 70.4 39.9 67.2 65.9 39.3 33.1 27.4 30.9
 
65+ 213.9 71.1 101.1 93.3 87,) 76.6 68.9 52.0
 

All Ages 12.1 12.8 11.8 11.8 8.0 9.9 11.5 9.5 

F E:NI A I. E S 

0 98.9 60.3 65.9 81.7 96.8 43.1) 71.9 62.5 
1-4 22.9 12.7 15.7 15.6 12.4 10.3 14.5 13.3 

'5-9 1.6 1.3 7.5 6.8 3.3 4.4 1.3 0.4 
10-14 0.0 0.0 2.6 2.0 t.0 0.0 1.4 0.6 
15-19 0.0 0.1 3.2 2.7 1.3 1.8 1.5 0.8 
20-24 2.1 1.6 3.3 3.3. 1.2 '11.2 1.9 1.3 
25-29 0.0 1.7 3.4 3.5 o.0 6.0 2.6 .0 

'30-34 0.0 0.7 3.6 2.1 3.4 4.9 3.9 .0 
35-39 7.2 7.7 5.3 6.1 3.2 5.0 5.6 4.3 
40-44 0.0 0.0 5.8 5,1 4.0 12.7 7.9 6.0 
45-49 0.0 4.9 2.4 2.4 4.3 8.5 10.8 7.9 
50-54 0.0 1.2 12.1 11.2 30.8 21.9 14.4 10.2 
55-59 0.4) 12.7 14.3 14.3 13.9 13.9 18.4 12.9 
60-64 39.4 48.0 19.1 22.6 11.6 4.9 22.6 15.9 
65+ 58.4 79.6 79.6 '72.9 73.3 80.2 77.3 61.5 

All Ages 9.3 10.8 v 10.2 10.5 10. I 10.0 9.5 7.8 

"Source of rates: Roport 16.
 
'Sour.e of rates: Reporl 17T.
 
'Source of raie,: Report I .1C,
 
Based only upon the probability sample't'f 1973 with weights pioporioral to poptulation size. 

"Based upon both the probability of 1,973 and the methotlological samples of 1971 with 
weights proportional to population siz :. 



Levels ofMortality and Natural Increase 

Morialiy 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 careful observatior, of the work of field 
personnel of both systems. fiom supervisors down, revealed no faults in 
procedure or even traces of collusion, and in fact convinced investigator,, at 
different times that work was being (Jone exceptionally well. In addition, 
various procedures, already described in an earlier chapter were used. to 
motivate workers in each system to attempt to discover all deaths. 
Two obvious questions arise: first, are the levels of mortality reported too 

low to be credible: and secondly. if they are too low, how c4n this low level 
be explained in terms of workers who seem to be trying hard to obtain 
complete coverage of deatns? 
bhecks on mortalitv. 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. 

In an endeavor to discover whether crude (and age-adjusted) death rates 
compute from the reports of MCPS survey and recording systems seem too 
low to be credible. rccourse took the form of the-Coale-I)emeily model life 
tables. 

With three parameters in ind-crude birth rate, rate of natural increase. 
and percent of' poptlation under age 20-entrance was made into the 
Coale-I)enleny tables to discovei 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 believed to have characterized Philippine populations ia 
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 
area.s. 

Results indicate a level of death rates corresponding to those found by the 
dual record system. For example, on entering the Model Wet table. 
Females., Level 19, with the above parameters, the correspond'ng d&tth 
rates are iound 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 lables 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 gave somewhat higher corresponding death rates. 
These are, in the samle order: 

Females 7.5-7,9 0.4-6.9 5.4-6.0 
Males '8.9-9.3 7.7-8.2 6.7-7.2 

These results are in the same general range as the rates folmd 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 priori grounds. They
appear to be well within range of credible rates for populations with birthrates as high. with growth rates as airge, and with such a large proportion of 
the population under age 20. 

On empiric grounds. birth rates can be compared with crude death rates tose&± if resultant natural increases (RNI) computed by subtraction ire reason
able in the light of typical Philippine growth patterns between censuses. This
comparison is shown below for the urban methodological sample:
 
Crude birth rates 
 ' 43.1 41.5 37.1 37.5 43.4 43.6 37.6 35.E 
Crude death rates 6.4 8.0 6.7 7.7 9.1 11.1 8.7 7.6 
RNI 36.7 33.5 30.4 29.8 36.3 32.5 28.9 28.2 
RI4 (percent) 3.7% 3.4,, .. (Y' 3.0%4 3.6% 3.21r 2.9% 2.8% 

The natural increases per annum. expressed as percentages in ?he preceding line. are within ranges experienced in recent years by Philippine pro
vinces like Misamis Oriental as gauged from intercensal growth rates shownin published data such as the 1960 and the 1970 Censtises. The rates above
do not take migration into account, but are natural increase rates; the census 
rates for provinces include effects of migration. The rates given above are
also in range of Philippine intercen-al incrc;t,e however, international mi
gration effects are negligible upon them. 

Results of co)mp:ring crude birth 51nd death rates from the rural
methodological sample over the eight periods yield fairly comparable, al
though somewhat higher, results: 
Crude birth rate 45.8 39.6 48.0 38.0 39.1 31.6 31.1 29.9

Crude death rate 7.6 7.5 7.4 6.7 10.0 10.2 8.3 5.7
 
RNI 38.2 32.1 40.6 31.3 29.1 21.4 22.8 ' 24.2
RNI (percent) 3.8% 3.2 4.1, 3.1 
 2.9% 2.1 2.37. 2.4% 

:lieger (1974), has raised a question about the levels of death rates found
in the MCPS dual record study: he feels these levels may be too low.

Flieger's argument is mainly based upon a table lie quotes in his paper.
The table isbased on the 1970)Vital Statistics Reports. and the 1960 and 1970
Census reports. He argues that the crude death rate for Manila shown in this
table is'15.48. wh reas (ierates for Aklan, Agusan, Palawan. and L.anao delSur, us well as,others, are much lower. He attributes the difference to
regislr: tion dificulties in zhe provinces. since Manila is believed to have
relatively good r:egistralion. fie concludes that Manila death rates should be
lower,'n fact than those of the provinces and proceeds to sttndardize rates 
on the, basis of the Metropolitan Manila population. On the basis of suchreasoning, he conclude- that the MCPS level of rates is too low to be credi
ble. 
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Thi. 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 intihe levels of infant mortality quoted for Manila in that table, namely, 
180.2 and 125. I.itseems unlikely that such high infant mortality was experi
enced in Manila during 1970 on a place of residence basis. But such a high 
ij 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 disL ase 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 too high. 

For 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 wa. for some reason 
not accomplisLd, 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 respondlcnts of the Fourth survey round direct ques
tions on reasons why people like neighbors or friends might c!andestinely 
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 biurial and asked why. 

Some people denied the supposition, and insisted that such cases did not 
occur at all or rarely. The mnajority, however, did not reject the assumption 
and answered in terms of shame, embarrassment, fear. gtliit. 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 bu~ial, as well as the cost of the funeral itself. Involvement 
might also refer to not wishing to bear the'expenses of a less intimately 
connected relative's funeral. Guilt, at least on the part of some respondents. 
was associated with mothers' fears that neighbors; would blame them for 
having neglected a child, for not having brought it to the doctor soon 
enough, and so forth. 
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A further question was asked to gauge the extent of such practice. Most 
urban respondcnts did not know of any cases of clandestine burial--o" at 

-least said that they did not. 
,Rural respondents knew of few clandestine burials where deaths were 

even hidden from neighbors and fiends-or. again. said they did not know. 
If one can accept such answers at face value. they seem to rule out iny

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. Ihe% do not rule out the possibility that deaths imay be 
underregistered on a large scale (ot of fear of fine or other punishment by
the government), and then concealed from research workers visiting houses 
and asking questions about such deaths. Oin this supposition. another ques
lion arises. Would neighbors and friends bie willing to report deaths that had 

,occurred in houeholds in a localit . when the household itself might want to 
conceal a burial out of fear of some penalty from the government? The 
_.nswer 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 :ire pru1dent on such matters. On the other 
hand, neighbors who are not close might be more willing to answer candidly 
but might remember or kno\\ less about the household. 

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 households were asked a set of three randomized response 
questions to determine whether the respondent in the preceding part of the 
interview had deliberately concealed a death from the interviewer. which 
actually had occurIred to a household member hiring 1972: whether any 
death, concealed previously or not. had occurred to household members 
during 1972: and. finally, whether it' a death had occurred, it had not been 
registered with the civil authorities. 

The randomized response technique, developed by\Warner (1965). 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 to sensitive questions. The basic structure of the tech
nique is to present tWo questions to the respondent, the answers to each of 
which will be the same (for example. Yes. or No, together with a randomiz
ing device which will select which question the respondent might answer 
accordingto some predetermined probability. 
The interviewer does not know which question the device has selected for 

:the respondent to answer because the interviewer is supposed 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 sonic 
similar 'answer-which question has been selected. The reply, therefore, 
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does..not cue the interviewerin to the personal situation of the respondent, 
nor to a secret it there is one. The rationale for using such a device is that 
there should no longer be reason for tile 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 acoin. belonging to the respondent whenever possible. The coin 
was tossed in the air. If it landed "heads''." the respondent was supposed to 
answer the sensitive question. If it landed 'tails.' the respondent was then 
supposed to 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 it' conveniently possible, or at least looked 
away. 

The sensitive questions (or statements) include the following: 
e Adeath occurred in 1972 to a resident ofthis household but for reasons 

of otr ownl we did not report it carlier in this interview. 
e A death eccurred to a resident of this household in 1972. 
e Adeath occurred in 1972 to a resident of this household 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 born in 
the month of April. 

Given the known probability of the randomizing device, and given the 
known probability ot'a Yes (or similar) answer to the non-sensitive question, 
one can calculate ma\imum likely estimates of the proportions answering 
affirmatively to sensitive questions, and one can calculate the variance of 
such proportions. 

Results of this application showed that 88 irban and 84 rural households 
were estimated to have concealed a death hom the interviewer. Confidence 
limits (95 percent) were 46-130 (urbatn) anld 42-126 (rural). Addinlg mean 
estimated deaths to those directly reported earlier in the interview raised the 
crude birth ,ite, to 11.5 turban 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: 

)ual record reports. urban 6.7 per thousand 
Randomized response techniques, urban 11.5 per thousand 
IDual record reports, rural 7.4 pci thousand 
Randomized response technique. rural 13.4 per thousand 

'rhis re.sult was checked by the response to the second question upon total 
deaths during 1972 (concealed and not concealed). If the results were about 
the same, given sampling variation, this would confirm the results. 
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i" ":Thesesecond question responses totalled 167 urban and 124 rural deaths,*,with 95 percent confidence limits of 119-214 (urban) 79-169and (rural)deaths. These deaths approximate the total deaths estimated in connectionwith the first question because the total deaths estimated from it fall within
the 95 percent confidence limits of present estimates. 

The rates that would be estimated on the basis of the second randomized response question alone compare with rates based on reports fiorn 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. I per thousand 

The third question was asked to obtain a rough idea of tile amount ofnon-registration. Two reasons' existed for the question. First, interest wasfelt directly in the anount of local iinderregist rat ion. Second, it was felt thatthe amount of underregistration might give clues to the amount and reasonfor purposive concealment fiom research workers making household visits,if such concealment should prove substantial. 
A fine shade of distinction e.Xists, however, hetween non-registration andpurposive concealment. Failure to report a known delth to an investigator

inquiring abotut such deaths represents a conscious desire to conceal thedeath from the re,,earcher. On the other haad. failure to register a death withcivil authorities may or may not (epres(.'nt a desire to conceal the death.Rather than signalling concealment. such a fitilure to register may meansimply difficulties the household head encounters in termns of time. money.
and transporlation, to get the place ofto registration and go through theregistration process. When referring to non-registration of death, "nonreporting" is a more appropriate term than "concealment" for the purpose.


Estimates of deaths not registered were 108 in the urban area and 78 in the
rural area, 
w;h 95 percent confidence limits. respectively of 65-121 and
37-120. On the assumption 
 that total deaths estimated! in terms of the firstquestion ate approximately correct, this would imply that 75 percent of theurban and 47 percent of the rural deaths were not reported to civil authorities. These figures are impressively close to the percentage of deathsout of total deaths estimated to be purposively concealed in connection withthe .:rst question: 61 percent urban and 51 percent rural. This third questionnot only provides further confirmation of'results of the first two questions.but indicates that a positive correlation probably exists between failure toreport a death to civil authorities and purposive concealment of deaths fromresearchers making household visits. A more detailed account of this studyis available elsewhere (Madigan. Abernathy, Herrin and Tain 1976). 
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F
,ini'tquestions.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 especially striking, particularly since each 
of the three questions provides arguments of internal consistency. 

The authors themselves ire 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 research 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 ,rtwth rate by natural increase of local 
areas and provinces of the Philippines depends upon its answer. 

Coverage. A remark sho',id be made abotl coverage in dual record report
ing and purposive concealment. A dual record system confronted by purpos
ive concealment of vital 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 the joint independent 
probability theorem. If no probability exists of finding a1case. they cannot be 
expected to distinguish possible existing cases without probability of a re
port from non-existing cases with probability of aI report of no event. The 
same difficulty of course confronts single-systeim approaches more strongly. 
They have only one chance to- obtain a report because they have only one 
system. If the respondent wants to conceal the data from the single-system 
worker. it will be easier 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 
estimates of period three rates, have been applied to the dual estimates for 
-all periods. 
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r a tura l i i1rea s e s in terms erce n ts per u f hei h pci ds' in'of za-n f f o r , 
order from',jrst to last for the urban methnd1ogiCal ar'ea-tire: 

,. ... U.. , M ean wi g/ e 

High 3.7 ,3.4 .3.0 3.0 3.6- 3.2 .9 ..2,8.,3.:Low 3.2 ,2.8. 2.6. 2.4 3.0 2.4 2.3 .2.3 , 2.6 .. 
'Thesame rates of natural increase for the ruralrmeth6dological',sam 

area are: 
 . •, , .,, j , , 
pl 

Mean (mj:reightea) , 
High 3.8 3.2 4.1 3.1 
 2.9 2.1 2.3 2.4 .3.0 
Low 3.2 2.6 3.5 2.6 2.1 1.3 1.6 2.0 2.4 

"Whatever the mo,-tality level, it is clear that the rate of natural increasehas been moving downwards in these two populations over the eight
periods.

Natural increase in terms of the three provincial strata and of the provinceitself(A estimates) also shows adownward trend, although this may be lessclear unless comparison ismade to the methodological trends over'the eight
periods, and unless calendar years are considered.
 
Urban probability sample, high 
 3. 1 2.9 3.8 3.3.,

low 2.0 2.2 3.4,. 2,8
Municipal southwest, high 4.2 2.2, '.3.4, 2.4 
low 3.5 1.4 2.9 L6_Municipal northeast, high 3.0 . 2.4 2;8, ')4
low 2.1,' - 1.4 '1.8 18Provincial probability

sample, , high 
 .4 A3.'. ,-'.2'6'(A estimaies) low'• -26"'>>;52
"9
The next chapter wili treat migrationsince'"his, as well. ' naturl in-, 
crease, affects growth of an area. 



6. Urban and Rural Migrati n: MethOdological 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 efa 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 by a 
person with intention of staying in the new locality or remaining away from 

the old locality 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 he distinguished from mobility, which relates to short 
distance moves or temporary changes of residence. This distinction is usu
ally made by specifying 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 '15 percent probability 
sample of this sitio. Since the sample area is not coterminous with the 
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poblacion. in some places a person may move across the sample area betndary without crossing the sitio boundary. Such moves are examples of mobility. not of migration. Moreover. to be registered by one of the NICPSworkers, the migration had to be to or from the sample area as well isacross
the siltio houndary,. Persons who moved out of zhe sample area withoutcrossing the pobla.ion 'otndary ceased it)be residents of' the sample but 
were not migrants.
The rural methodological sample is comprised of about 104 squarekilometers of territory and contains parts of foumr municipalities. It includes123 sitios or parts of sitios. Where the sample area boundary cuts through t
sitio, it is also possible for persons to move out of the sample area so as tocease being resident.,, of the sample locality without crossing the local sitioboundary. Such persons are considered mobile in this study but not niigrants. 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 than 25 years of age were considered part of their parents' or spouse'shousehold and their moves to attend school were not considered migration.This section may be concluded by pointing out that with only one sitio inthe urban methodological sample. all migration \%ws e\ternal in some Sense.That is. either the origin or the destination of the migrant was external to thecity poblacion. On the other hand. with 123 sitios comprising the rural
methodological-sample. migrations could be internal to the sanple (fromsitio A within the sample to sitio B) or external (place of'origin or of testina
lion outside the rural sample). This nomenclature will be employed in this 
chapter. 

Methods of Data Collection 

Several national and experimental dual record system,, have collecteddata 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 tomake bimonthly house visits to every household in the sample area. and tofill out a record for everv resident who had migrated during a specified timeperiod. Subsequently. the same locality was covered by the survey systemworkers who also inquired tihout residents who had migrated during the same period of time apd who recorded all such events. ("Resident" ofcourse includes in-migriints, that is.persons staying or intending to stay 90days.) 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. Dlir
ing the first half of that year. migration data were collected for the total 
population of both turban and rural methodological samples. l)uring the sec
ond half of tile year. however, because of the experiment on recall (which
demanded that half-the areas not he Surveyed). a 50 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 each of the systems. No attempt has been made to 
apply the Chandra,,karan-I)eming formtla to estimate migrations missed by 
both systems. It appears that in a substantial ntu mber of migrations, particu
larly out-migrations. tie survey system has considerably less probability of 
detecting events than has the recording system. In fact. !he probability 
seens It) be zero in soie cases. 

A stully ofthe printouts offers quite strong evidence tor the correctness of 
the matches that have been judged as such. Do the data contain cliteria 
sufficiently sensitive to pair all records that actually 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 

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 Ind if one bears in mind Illat the record 
here incLdes multiple migrations, that ik. ill migrations from outside into 
and fr'om inside out of tile two sample areas. 

The overall level of migration related to tile urban sample can be seen 
from Table 16 to be fairly similar for both six-month periods. (Although data 
foi' the second period are based oil a siubsanple, appropriate factors have 
been used to raise the estimates so that they relate to the whole sample.) 
While the voluenl of in-migration and out-migriation is high. about 300 in
migrants per thousand persons fo' both periods and about 330 ott-migrants, 
the magnitude of the net migration is relatively low, about 3.5 per':'.mit, This 
rate is negative, which means out-migrants excecd in-migrants. But this does 
not necessarily mean the net migration rate of Cagayan de Or'o City is 
negative. It may reflect only the rate of migration fi'om the poblacion. Much 
of this migration is suburbanizatioi), in fact. 
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Table 16
 
In, Out, and Net Migration Rates by Period and Age Groups#

Urban Methodological Sample, 1972
 

Age In- 011t- Nl Nligra. 

Groups J1opulation. nligl'a lit," Ratio 111igralnts' Ratio lion Rate 

JAN LARY-J UN E 
i>5 3.410 688 .202 666 .195 .. ()7

45-14 908 .176 914 177 -n.00 1,15.24 6.561 3.231 
 .492 3,929 
 .599 1-,107.

25-34 3.565 999 .280 1.124 .315 1-.03535-44 1.891 366 .194 369 .195 .-. 00145-54 1.115 171 .153 138 ' 124 .029 : 

55-64 66 81 .122 101 '.152 -. 0101 
366 42 
 .115 63 .172 -'057
 

Trial 22.728 6.486 .285 7.304 .32[I - .034i,, 

JULY-DECEMBER ,. 

3.549 828 .233 952 .268 -.0355-14 5,158 962 .186 1 2"i'5,24 6.608 3.566 .540 
.204 : -. 017,

3.594 .544, .00M-
,.-34 3.744, 11228 .328 1.408 376 -,04835 44 1.963 346 .176 434 .221 ,--.04511.I0145-4 210 .189 196' .177 .012
55-64 728 120 .165 94 .129 .036 

39965+ 56 .140 66 .165 -,025
 
Total 23.259 
 7.316 .314 7.796 .335 -. 021 

"Population al [he end of 1he period. 
"Age unk-nown. proratetd. 

For the same age categories. in-migration rates tend to be similar in thetwo calendar periods. Table 16 reveals, however, that several differences occur 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 otherhand. fewer persons age 45 and above migrated from the pohlacion.

Rural areas. Less migration to and from the rural methodological sampleoccurred than had been found in the Cagayan de Oro pohlacion. This waspartly 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- Net Migra-
Groups Pop lation"iI migrant s" Ratio migrants" Ratio tion Rate 

JANUARY-JUNE 

<5 4.114 331 .080 270 .066 +-.014 
5-14 7.415 489 .066 409 .155 -.01 I 
15-24 4.883 678 .139 779 .160 -. 021 

25-34 2.761 286 .14 207 .075 +.029 
35-44 2.054 134 .065 77 .037 +.028 
45-54 1.314 (4 .149 38 .029 +.020 

55-64 834 34 .041 40 .148 - .007 
65+ 630 28 .044 21 .033 +.01 I 

Total 24,005 2.043 .085 1.841 .077 + .008 

Ju . .Y-I)Ii.CER 

<5 
5-14 

15-24 

4.351 
7.386 
4.995 

342 
440 
812 

.079 
.060 
.163 

232 
288 
860 

.053 

.039 
.172 

+.026 
-. 11 
-. 1)1)9 

25-34 
35-44 
45-54 

55-64 
65 " .. 

2.846 
2.111 
1,356 

859 
- .,,5 .. , 

326 
108 
48 

46 
30 

.115 

.051 

.0i35 

.1154 

.046 

-292 
114 
68 
28 
32 

.103 

.049 

.O50 

.133 

.1)49 

.012 
-t .002 
-. 015 
-.121 

-. 0)3 

,otal-,-,24.562 2.152 .088 1.914 .1)78 +.0I0 

"Populalion at the end of the period. 
"'Age unkntOwn, prorated. 

sample in contrast to the one sitio and circumscribed area (less than 1.5 

square kilometers) 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

migrits per tholsand persons and 78 out-migimits in the rural area. Net 

migration was positive (in-migration greater than out-migration) and at a 

level of about I percent. In each period the nunber of in-migrants was about 
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the same.' Although age patterns of in-migration varied by period, thesevariations appear to be random.
 
Out-migration, however, followed 
 quite different patterns in the twoperiods. During the first part of the year. the number of child out-migrants(ages 0-14) was larger, whereas in the second half of the year the numbei ofthese out-migrants was smaller. On the other hand, the out-migration ofolder people followed the opposite pattern" fewer older persons migrated inthe first part of the year. and'niore in the second.As a further attempt to delve into 'hk :hinly explored subject of Philippineinternal migration, an independent estimate of migration was made hy application of the balancing equation to each ;-,e group of the January 1972population to produce an expected population at the beginning of July. Thedifference between the actual population enumerated at that date and theexpe,,-ted population is taken as a measure of the net migration which occurred between January and July.

This method of course is limited. It cannot take account of multiple migrations but only of residential location at the two points beginning and endingthe period. It can be expected then to differ fron estimate, of net migrationproduced by the direct method. Further, inconsistencies in age reporting byrespondents at the two dates of enumeration led to reported differences inage patterns of migration. Level of migration by the balancing equationmethod is also sensitive to differential completeness of enumeration in thetwo surveys. For example. should coverage be more complete in the Julysurvey, apparent in-migration would be increased and apparent outmigration decreased, with resulting change in the magnitude of net migra
tion.

Finally. the indirect estimates obtained through the balancing equationrelate to residents present or not present in the two enumerations and,therefore. to movements in and out of the sample areas: the direct estimates
refer to migrations 
as defined in this study-movenents in and out of theurban poblacions and of the rural aggregation of sitios. Dcspite these drawbacks, the indirect method offered the only further alternative mode of

nfiaking migration estimates.
 

The procedure was as follows. The children ages 0-4 were adjusted to July
by subtracting 
 one-tenth of the population ages -5. adding births, andsubtracting 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 tip to Julyby subtracting one-twentieth of the population ages io 10. adding theamount subtracted from the previous age group. and subtracting deaths topersons in the age group in question. The last age group was aged forward byadding the amount subtracted from the number of persons ages 55-4 and by
subtracting deaths. 
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Despite the differences between the two approaches ardi 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. wa:i expected to be less and, in fact, was less. 

Urban Migrant Characteristics 

The population of the urban area was seen as highly mobile. Some 30 
percent moved into the study area 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 all 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 It)percent were 35 years of age or 
older. iMigration in and out of the urban area. apparently, is an activity of the 

young with relatively little participation of the middle-aged and of the el
derly. 

Women were m1ore mobile than men. 0)f all in-migrants during 1972, 59 

percent were female and 57 percent ot all out-migrants were also female. Of 
persons ages 15-24. where migration was most frequent there were more 
ferfiale than male migrants for both in- and otlt-migration. 

Aotie.s behind migration. The major reason given for urban migrations 
related to employment. The next largest category was simply accompani
ment of the household head. Returning home was a third important reason 
for migration out of the poblacion. Reasons of educatien and/or marriage 
averaged about 4 percent for both in- and out-migrants. but this category 
would have been larger if students had been classilied as residents indepen

dently of their parents' residence. For persons 15 years of age or older. the 

same categories of motivation prlonlinate, except that the employment 
factor is. of course. more important and accompanying household head is 

less important. 
comeOrh'it and d,.%tilttioli of ttban migrants. Where do in-migrantt 

from and where do out-migrants go'? In 1972 only 23 percent of tihe in

migrants had come froml some other part of Cagayan de Oro hult 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 fromparts of Misarnis Oriental Province but only 17 percent had returned there.Evidently, the city is exerting a brain drain of sorts upon the province. Afairly 1arge proportion. 29 percent. hal come from other parts of Mindanaolsind. ;,nd a fairlv large proportion oUl-migrated back to other places on theisland. Migration to and fron oilher isian(s ol the Philippines almost baianced, with a positive net in-migration of 2 percent.
hllh'fnd,d h'ng, ofsm 'e.The vast majority of in-mi'rant intended to stayan indefinitely long period of timle or permanently, as shown by the databelow. It seems probable that man%, migrants were unable to snecil'y theirfuture plans with any degree of-certaintv because thesc depended uponemployment opportunities here and elsewhere. Expected duration of' stay

Was' repe ,:d in percent form thus: 

Cuh',env 'iiov' I0c'. Ia l -I 12-23 h1d/efjliuit 
- liI'ralt * 0.1llink,/ bhjI:j,!ltdd r I'rMla ln(M lThm 

In-nmlgrnml. 4.8 0.9 2.6
O(t-mirgllnli 91.7 i i).(o14.4 7.9 9.7 68.11 100.1 

The proportion of persons reported isintending to stay away less. thansix months is larger than the proportion of in-migrants expecting to stay inCagayan less than six months. Perhaps migrants express more uncertaintyibolt'dVhwilccs of lsuccess in finding employment at home before they leavethan in tlhe'ii v d(ic'sInation after arrival. 
Alaritl .%t(Jt!. . Fl].;iiority of migrants, both male and female. wer'2singlc1This renained true6 v'n w'hon children ages 0-14 were exch'ided. Thehighest proportion of singles is observed for female in-migrants and thelowest prof ortbon is observed for female'out-migrants, possibly reflectingthe high prkoicmion of single women w ho come to the city seeking domesticemployment. A' the following data show, the proportion of single maids is.rather similar among bot'h in- and out-migrants. Separated aid widowedpeople do not constitute . large percentage of the migrants. 

Singh, Alareid Widolved Separated TotalMale: In-migrants 56.8 41 9 I. I 0.2 100.0<Out-migrants 60.2 35.0 2.2 2.6 100.0 

Female: In-migraits 69.8 26.8 2.5 0.9 100.0OtOnl-igrants 53.2 39.4 4.9 2.5 l00.(} 

* Re~(iuist~l;p /0 iu)Ueh ;ddl'ofinterim. A relatively large'percentage of inand otmigrants Werc unt relatives ofthe head of the household where they 
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residedor had resided. Such persons included boarders, maids. guards. and 
other servants. Relatives outside the household lead's fijmily of procreation 
were also well represented among the migrants. Approximately 43 percent 
of in-migrants and 40 percent of ou~t-migrants were household hiads with 
their .s}pouses and children. 

Househol Olhr N\on- Oth(,r Total 

I.,It 'adl/Spaiut" Chihh in 'hi h'. Relative. Iur.%o Per'm.% 

In-migrailn, 20.0 23. I 22.6 27.8 6.5 I00.0 
Out-migranls 1.7 23.7 20.6 2i.2 13.8 1(W).) 

Limiting the population of migrants to persons age 15 and above increases 
the proportion of household heads and spouses. of relatives, and of non
relatives anong "n-migrantS ind decreases the proportion of children. It 
slightly decrease% the proportion of other relatives among out-migrants and 
cuts the proportion of children in hIlf. while increasing the proportion of 

..non-relatives. It also increases the proportion of "other" for both in- and 
out-nigratiol. 

Characteristics of Rural External Migrants 

Age and sex. As was true of urban migrants. the most prevalent ages for 
migration both into an1d out of tile rural study area were 15 to 24. Further, 
like the turban case. only 10 percent of both in- and olt-migranls were more 
than 34 years old. 

Unlike urban migrants. however, appro\imately the s.me number of 
males and femal,es migrated into the rural study area. wlile slightly .7,ure 
males than Irnmales migrated from it. 

Reaxon underIving migration. The largest category Of mot'ives for miigra
tion anlmong males was employment, as was Irue in the urban area. Aimong
 
females. however, the largest category of motives was accompaniment of
 
household head. which was in secondhplace for niales. Retmaing to one's
 
home continucd to be the third largest cailgory of motivation. Marriage
 
and/or education continued at about the same level except for fiemale out
migrants iri which group tie percentage increased slightly. The data are:
 

.Ali.itg'aiu .'eeking or .1lr,iagc' .- ci'om panving 
Catr IW ound Wora Echwation Re'mlllintt Igh'adol,11'1told M)ther uotal 

In-migrants 36.7 3.8 9.4 35.4 14.7 100.0,
 
Out-migrants 43.1 3.4 12.4 24.9 16.2 100.0
 

In-migrants 22.1 4.7 6.3 " 51.1 15.8 100.0
 
Out-migrants 22.0 6.4-,, 12.0 . 43.4 16.2 100.0
 

75 



NIE-R.UR EIENT OF VITAL RATES 

Originh and destinaio of rural OMigranis. The'largest percentage of migrants moved from or to other localities of Misamis Oriental Province.About 18 percent migrated to or from Cagayai de Oro, and about 37 percentcame from or went to other municipalities of the province. "'hik linding isinteresting since it shows (unlike the educated guesses of many demographers about the matter) that tile volule of rural-to-rural migration in thesouthern Philippine., may exceed the volme of' rural-to-urban migration. Atleast in this case of Ni isamis Oriental. the volume oflout-miigrant, fronof Misamis Oriental ot side Cagavan parts 
out-migrants friom 

de Oro to tile rural smple and oftile rvr':al 

ceeded the voin. 

sample to other parts of %IisamisOriental

timigrants exol from the city to tile saIlmple and from tile
sample to the city 1y a factor of more than two.httendedIe'.,h 0 sta*v. Fewer rural than urban in-migrants plannedpermanent aor at least al indCfilitCly long stay. And fewer out-migrantsplanned to reside away pernmlanently or for an indefinitely long duration. Thismay he a reflection of seasonal rural job opportunities, Unlike the urbanarea. interestingly enough. tile proportion planning to ,ta. awa frol theirlast residence less than si \ months is higher among in- than oul-migranls.In-migrants are less likely to be intending permn.;lent or indefinitely longperiods of residence than out-migrants, again In contrast to the ILrban dtla.Marital statu.s. In-migrant women, age 15 and over. are Idnch more likelyto be ni'arried than urban women in-nigrants. As in the irbaIn StudV 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:
 

.il,-e M1arried Wid(mied ,Se'puraied Toitil 

In-migrants 51.7 42.9 3.2Ou-nmigrnts 2.2 100.0'60.2 35.0Fe mnah- 2..6"06"

' 26 :1 0+
In-migrants , .46.0 47.7

Oul-migrants 4.6 1.7 100.053.2 39.4 4.9 2.5 100.0 

Relatio-ship to hot.ehoh oilr'1)ie. Rural migration seems to be moreheavily weighted with the movements of entire families rather than of loneindividuals, than is urban migration. At least. the data give this impression.The household head and his family of procreation comprised slightly morethan 50 Percent of both n- and out-migrants. Other relatives accounted for athird of the in-migrants anCi about 30 percent of the out-nmigranits. Only 10percent of the rural iigrants were non-relatives, as compared with some 25percent of the urban migrants. 
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<,z.NWhen children ages 0-14 are excluded from the data, the component of 
children in the migrations remains large, although less so than in the preced
ingdlata set. A substantial segment of this group is composed of children. 

Rural Internal Migrants 

Persons who cross sitio boundaries without leaving the overall study area 
are of course out-migranls from the sitio where they have resided and in
migrants of the sitio of new residence. Such migratnts are cotinted 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 50.9 percent
 
were male and 49. I percent female, about three-fourths as many persons as
 
in the rural streamnS of in-or out-migration. The highest concentration of 
internal migrants is foutnd in the group of' persons ages 15-24 but larger 
proportions of internal migrants were children less than age 15. 

The r:'tin 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 excluded. the main motive for male migration 
was related to eiiploVmLt, little difference was discovered between inter
nal :nd external rural migrants in terms of duliation of' stay. 

A ralher striking difference bet een aItndinternal external migrants is the 
marital status of persois age 15 and older. 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 trie household 
head to itgreater degree in internal migration. Also consistent is the relati .n
ship to hottsehold head. Slightly more than 50 percent of external migrants 
were household heIds or spouse: of houschold headis. 

Qualifications of Migration Data 

First. the data ar: localized. They refer to migration in just two areas of 
Misamis Orietital Province. although a tfairly substantial population size is 
involved. Second. it is likely that the survey was unible to pick tp as many 
moves of short duration o'many multiple moves b the same individual as 
the recording system. Third. nlike the matching of births and deaths for 
which errors are known to be less than two percent and standard errors or 
such matching error considerably smaller, the precise extent of matching 

.error ias not yet been determine, although it i,. elieved to be quite small.* 

*Thent hod used to detlermine the "'ite" match status of a set o'ze,:ornt from reports of the 
recording and from reports of the su!ie'y system is described in Madigan and Wells (1976).
whiih also des ribes the establishment or an esplit'Wtor matching ruies. ;lldset the dcternina
tio' .1 estimated p oportion of asociat'. Cn, '"ftile and the stndald errors of' these statistics. 
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For these ' .,asons, it would seem that 'applications of these data to other 
areas should be made wilbcaution. 

Readers desiring more dtdrailed information on migratiQn are referred to 
Cabaraban et 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 a 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 systern. if indeed one exists, does not provide reli
able data. Those approaches will he treated which have been studied and 
compared with the dual record approach by the Mindanao Center for Popu
lation Studies in ternis of' data produced in the local cultural context. The 
approaches in particular have heen the Brass techniques outlined in the 
%York on tropical Africa (Brass et al. 1968) and the Own Children method 
(Cho 1970. Grahill and Cho 1965). First, attention is given to a modified 
usage of the maternal history approach (Bogue and Bogue 1970. World 
Fertility Survey 1975). 

The Maternal History Approach 

In a 1963 pregnancy history study by RINICU (Research Institute for 
Mindanao Culture) a probability sample of 2.074 households was drawn 
from the Cagayan de Oro City population, covering a,*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 
RI MCU sample in 1963 had been born in Cagayan de Oro City. The biggest
contribuiors to the city population had been the rural areas 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 to a large extent 1962 representcd an urbansample. But the further back one went throughLthe maternal hisfory ap
proach into the earlier years of pregnancy of eich woman, the more likely it 
was that one vas dealing no longer with urban fertility but with rural fertil
ity. In addition, the proportion of in-migrants was so large that the fertility of,
this sample live or ten years earlier was not precisely the fertility of aCagayan population, but the fertility of a population W.oIposed of a 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 Cagavan in 1963.

These difficulties could be handled byv obtaining the migration history of
each person of the household interviewed and especially of tihe wonen
respondents, and Nepal ating data for rliral residence in earlier years from the
data of.urban residents. In tict, however, [his is not usuially done. 

Another difficulty with the maternal history approach is respondent
fatigue. The method involve., a precise queslioning of respondents about
their pregnancies, a probing of their (sometimes sorrowful or unpleasant)
recollections, and an exacting scrutiny of their answers, ;iswell at of the
intervals of more than a certain number of months between their declared,
pregnancies. Despite attempts to maintain good respondent rapport
throughout the interview. RI MCU interviewers sometimes find themselves
faced with impatient respondents. In such circumstances, it is not beyond
possibility that some respondents may give inaccur;Ite data to hasten the
interview. Despite editing and consistency checks, such data may not al
ways be easy to discover. 

Abbreviated Pregnancy History Approach 
Most current fertility investigations ask w'ietlher the feniale respondent

has had a live birth during the preceding 12 months or sonic other defined
period. They :re generally also interesed in wnether pregnancies have ter
minated in fulll-term or still-burn babies, or other fetal loss, and ask ques
tions directed toward this end. The main point generally is to be surethat
infants born alive are not reported as still-born, although following up inter
ests in questions of fetal wastage may also be an ohjective.

The Mindanao C nter for Population Siudies began in its fourth period of
study (January I-June 30, 1973) to experiment with a modified and ab
breviated pregnancy history approach to cover all the same material just
described-live births, fetal loss, and infant mortal!(y-i; a more logical andorderly fashi i The method worked so smoo* that it was further developed for the 1'fth period and thereafter incorporated into schedules used
for gathering fertility data during subsequent periods. 
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Briefly. the approach to obtaining fertility data begins with a question on 
pregnancies experienced dLIring the period under observation for births (for
example, tile 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 wNoman is still pregnant. this fact is noted for the 
next research round. Each live birth is then !'ollowed up to determine present 
status of' the child (deceased. still living).

The advantages of the nethod are greater assurance that women do not 
forget to mention a child that lived briefly, as they sometimes do when 
queried directly only about live births, or even atstill-living child that soeIC
how they overlook because of its recent birth or some other cause. In addi
tion. questions tipon fetal loss and inuflint mortality flow smoothly and with 
logical transition from this kind of approach. This technique 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 easy transition to the subject of mortality among other 
members of the household. 

Approaching the siljecl of ill miiortalit y arid even more of general
mortality after discussing only live.hirths with the respondent is a delicate 
moment in interviews in the southern Philippines. and a Smoth. logical flow 
of ideas from fertility to mortality definitely benefits tile interview atmos
phere and helps to ensure good receptivity on tile part of interviewers on 
their next rOtlld-a.point of partiill r irportance for recurrent research on 
the same households. 

A disadvantage of tile approach -is, that it increases the time scope to be 
covered and at times produces data which are out of scope (f'or example, a 
pregnancy that began Some nonths before tile in-scope period for births and 
aborted before this in-scope period had begun). Nevertheless. the advan
tages seem greatly to e\ceed disadvantages. The authors recomilend the 
procedure incircumstances \\here fetal. infant nmortality. and live birth data 
are to be collected, especially incultures \here 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 ajoint work with others on the 
countries of tropictl -fr-ica. B~rass et al. (I 968) presented a set of methods for 
estimating levek Ofr fertility and of morlity in the Inglish-speaking coun
tries of tropical Africa, Ohere registration systenis either do not exist or'are 
not reliable. lhese 1968 methods of estimating fertility and m6rtality were 
tried in the NICPS samples in ihe first and second semesters of the calendar 
year 1972. 

Fertility Estimates 

*rhe 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 indiLtors: I) reports of children ever horn for 
women ages 20-24 (or for women ages 25-29) arc used to determine level of 
fertility and 2) pattern of fertility is obtained from current fertility. Current 
fertility is corrected by i ritio formed, by P/F, where P., i the numher of 
children ever born of women ages 20-24 and F, is the cumulation of current 
fertility up to the Midpoint of cach 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 
orinputs obtained empirically from the fertility schedule of the women under 
study. I he.,e weights are employed to calibrate the observed age-specific 
current fertility rates to cumulation at the midpoint of each ague 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 de'pended 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 are made: 

e The fertility of women ages 15-29 has remained constant during the, 
recent past. 

* rhe age pattern of fertility resembles typical age relationships in popu
lations which practice little or no birth control. 

• The number of divorced, separated. and widowed women is not un
usually large among women ages 30-45. 

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 studied 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 zippears to have been rising during the 
past two decades in NIisamis 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 dtal 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 may have declined 
somewhat 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 known separations, 
and of other dissolutions of marriage does not seem to have be' n unusually 
high either shortly before or during 1972. 

Women are believed for social reasons to 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 year.. or less. 

Procedure. Age-snecific current fertility data were obtained for two six
month periods. January I-.hune 30 and July I-December 31. 1972 by two 
surveys, one of which was carried out in Jily-August 1972 and the second of 
which was carried 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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lility used as stage one of the Brass technique for estimating fertility. Data 
on number of children ever born were also gathered in the same survey. 

-The questions asked in each of the two surveys were similar. However, 
several differences in pro,-edure distinguished the two rounds. In the July 
1972 rolnd, children ever born data were obtained by sex for a) children 
living at home, 1h)children living a\av.and c) children deceased. The Janu
ary 1973 round colleCted dita on the same three categories of children but 
for both sexes combined. 

In the 1972 round. data ol children ever born were asked for all women, 
including the respondent. Iithe 1973 round, instructions emphasized avoid
ing. as far as possible. use of' single women a, respondents for the children 
ever born question,. This increased the proportion of non-response for these 
questionS but preumabl' increased the propolrtion of more knowledgeable 
persons ailong pyo\y respondents as well as restricting the number of proxy 
respondent,,. 

In the 1972 rotnnd. all hou11seholds area.s (u1 and ru1ralin both ,ti-C.I rban 
methodological samples were interviewed. In the 1973 round, because of 
aln c\perilent on rCcall, a ,StIbsample of he households ileach sample area 
was interviewed. 

The dtlat. Reported numbl1' ever born increased with age ofer of children 
women tip to age 50. but dIeclneCd thereafter, for bcth urban and rural wom
en. No reason cxi,,tcd for the belief that women age 50 or older had had 

-lower fertilitv than later cohorts. These declines in the reporting of children 
by older women were. therefore, altributed to errors of recall. 

Single women. xvhether sell- or proxy-repolrting. declared few births, and 
almost all of the,,e hirlhs had survived tintil interview. A probable explana
tion is thait only those children tf single women were reporled to interview
ers whose presence in the house %%as obvious. Children who were away or 
who had died were probably riot reported. 

In the urban area. self-reporting married women consistently declared 
larger number, of children ever born and less surviving children than were 
attrib,:!cd to pro\-reportCd married wonmen. 

Results show. too. that rural women had borne larger numbers of childrien 
than had urban women. If' the I-14 age group is excluded, fertility was at 
least 16 percent higher in each rural age group. and ranged as much as 36 
percent higher in younger age groups. 

Complttalion.%oaf vle'r(Ige nulmber Lfchihh'I(e' ever born an( of chilh'en 
.urv'iving. 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 aver.ge 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 tile 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.
 
,Inthe urban area. the average number of children ever horn of proxy

reported married women was raised to the level of the children of self
reported married women. The survival rttis of' these children ever born 
used for the proxy-reported women were also taken from those computed 
for the self-reported women. The assumption of these corrections is that 
differences betvecn self--reported and proxy-reported women are fie more 
to ulnderstatelent of children and of' deaths among children under age one 
because of" forgetfulne,,s or ignorance than they are due to real differences 
between self-ieportcd and proxy-reported women. possible thatWhile it i,, 
Cagayan wonmen who are proxy-reported difTer to some extent fron self
reporting vomencbcause a larger proportion of tile proxy-reported Vonlien 
may be working wolen, tile nunher ol' Cagayan working %\olenpracticing 
fertility control ill1972 appeared small. It seems, that iforgetflnciess or ignor
anlce was the more likely hypothesi,,. An aunt. for instance. may have been 
quite unaware that before the niece had come to live with her, the niece had 
had a child who died almost at birth. 

Similar procedures \were used 1o CO,pa1te the children ever born of all 
wolien in tie rural sample area. In computing children ever born of single 
women. however, tile higher of the two categories, self-reporting and 
proxy-reporting. wa'S divided [ the survival ratio of' children ever born of 
ever-narried womrien rather than by tile survival ratio of the children of 
self-reported. ever-married women. In the rural area the overall survival 
ratios of these two categories of ever-married women were frairly similar. 

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

I)-

This formula for the corrected urban data yields 6.4 for PIjIP. which chec!.s 
with 6.4 children ever born f'or P7. (1P 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 for tile second age group at time of interview, ages 20-24 
and so forth. P is the average numiiber of children ever borll for womenll ages 
45-49 at time of' interview.) P wasThe rural value of' the w/P. 7.6. which 
checks fairly well with the P- or 7.8. The data were judged internally corisis
tent enough for applicttion of the Brass techniques. 
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Fertility results. Tables 18 and 19 present the fertility rates estimated by 
the Brass techniques and compare these with bo'th the current fertility rates 
colleited directly in the survey and unadjusted. such as a simple survey
might produce, and with Ihe dual record rates. Table 18 relates to the data 
for the period. Jantary I-June 30, 1972 and Table 19 relates to the data foir 
the following six-month period. 

The concurrence of rates estimated in Table 18 for ihe urban area by the 
Brass and by the dual record nethod is close. The Brass estimates fell only 
4.4 percent short of the dual record results. Agreement iii pattern is also 
close. In the rural area. however, while agreeni:nt in age pattern of fertility 
is again close, the Brass estimate appears to have overestimated fertility.
overshooting the dual record restits by 21.5 percent. Incidentally, the P.,/F., 
ratios proved better COrctiol t'aCltors than the PI/F:, set. 

The concurrence of 'rates for the second s\-Illonth period, shown in Table 
19, is close for both rbIn a'nd rural sets of rates. The Brass estimates fell 
short of the dual-record results by 4.8 percent in the urban population and 
were 1.0 percent larger 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, Annualized 

URBAN ARiEA RURAL AREA 

Ages 6f Single Brass Dual Singie Brass I)ualWomen Survey' Approach" Records Survey' Approach" Records 

:15-19 34.2 41.1 46.4 71.6 94.3 77.6 
v 20-24 122.7 147.4 157.7 268.1 353.2 286,8

25-29 227.0 272.8 275.0 289.3 381.1 315.8
 
:30-34 179.4 215.6 '232.2 244.5 322.1 258.0
 

35-39 125.2 150.4 155.3 187.6 247.1 215.8
4044 53.8 0.6 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 2.315.6 2.810.8 3.702,5 3.049.3
 
CBR' 32.8 39.4 41.5 36.5 48.1 39.6
 

"Bascd IIpon MCPS survey round two conducted in July-August 1972.
 
"Adjusted age-specific fertility rates baKwd upo~n P/F. raising flactor.
 
'Expected births divided by urban ,apic population a%of April 1972 x 10).
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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 

U R 3AN ARF.A R I I RA I.AR!-A 

Ages of Single 1Brass I)u1al Single Brass Dual 
Worlell Sulrvey' Approach" Recotd, Sutrvey Approach" Records: 

15-19 34.8 36.3 42.4 . 77.6 84.4 8i.9 
20-24 174.9 182.4 193.3 342.0 371.9 386.8 
25-29 174.6 182.0 187.5 302.7 329.2 3018.5 
30-34 179.5 187. 1 187.0 347.6 37K.0 36).0 
35-39 1(15. I 109.6 106.8 243.7 265.0 257.6 
40-44 56.4 58.8 66.8 81.5 88.0 81.6 
45-49 12. I 12.6 12.3 0.O 0.0 0.0 
TFR 3,687.1 3,844.1 3.980.9 6,975.5 7.585.5 7.430.5 
GRR 1.799.3 1.875.9 1.942.7 3.404.0 3.701.7 3.626.I 
CBR' 34.1 35.5 37.2 44.7 48.5 .18.1 

"Based upon MCIPS survey rotnd three conducled in January-Felmmar 1973.
 

"Adjustd age-specific fcrtilit rates based upon the P:JF. rais;ng fat1or.
 
Expected births di%ided by the turban sample poptlation (5(Y,) of Septemlber I. 1972.
 

The concurrence of rates fI'or was also close. For thecalendar year 1972 
seven age groups for the urban area. these were: 

2 3 5 6 7. 4 
Brass 38.7 16-4.9 227.4 201.4 130.0 61.7 14.9 
Dual 44.4 175.5 231.2 209.6 131.0 67.1 13.6 

These urban Brass cstimates fell shorlt of the dual record level by approx
imately 4 percent. The total fertility rate per thousand per-sons for the simple 

.,,uIvCy \Vi's 3,735 births, whereas that for the Brass estimate was 4, q5 and 
that for the dual record s'steni was 4.362. 

For the same seven age grotps. tlhe rural esimales ior calendar 1972 were: 

Brass 89.4 362.6 355.2 350.0 256.0 94.0 10.0 

Dual 81.7 336.8 312.2 312.0 236.7 81.0 7.6 

perid. Hit 

exceeded the dual record rates by alpproxiniately II percent. The age pal
terns of fertility were again very close. Total fertility rates per thouatd 
women were 6.366.5 for the simple survey, 7.586.0 for the Brass estimate. 

These Brass estimates were not ts, high as those for the I''irst 

6,840.0 for [lte dual recttsystcm.anird 
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Conclusim.%. On the basis olF these tests, the Brass fertility methodology 
has provp'd quite sound. Despite failure to satisfy several important assurmp
lions of the method. the approach produced estinmte'S that were generally 
close to the dual record restlts. If 1:otal fertility is made the point of compari
son. in three out of four seritesti al cases the Brass e-,imates came within 2. 1. 
3.4. and 4.2 percent of the dhnd recoId rates. Ini the fRunrth case "hat of the 
first rurl trial), tlhe deiattion of the Hrass estimate was 21.4 percent.Io, the 
course of tie calendar yeaw as a %hole. the devinlhn ir tie Iudbin aiea was 
3.A percent aind for the rural aea. 10.9 percent. 

In the period and rural localit il qLesion. a large drop in fertility had 
occurred. from a crude birth rate level of 45.8 births per thou1sand to one of' 
39.6 per thousand. Most proball.N this decline was due to seasonal x'ariabil
ityV. 

It is suggeled that estimates may be more accurate where fertility de
clines. if' any. are gradual. Fertility levels for periods of' sharp fertility de
cline max he substantially ,0eretimated. But since one does not know 
which periods arc likel., to bt 'hlacteried Iy such declines, it May be 
haZardou, to uise the B lrass technique as a imethod of judging the effects of 
specific fr nlil plan niri, program apploachesh applied for si\ ri1oriths to 'ay 
ill ,elected populations, for C\anipe. the Philippline Tl'I)+A (Total Integrated 
Development Approachl in certain e\perimental provinces. 

Finally. evidence alreamfy presented suggests that iK cultures like the 
Philippines. hlere the shame of illegitimacy run, high. tie costs of inter
view+iig single \\omen abou their possihle pre'ious !,i,.s do not seeni 

.ustifid b\ the qualit of'data ohtained. Ihese c,t,, should he reckoned not 
oni. in economic terms but also in terms of loss Ofjapport \\ ith respondiients. 
especiall if the same households are to be visited recirrently for some time. 

The evidence alread) given also suggests the desirbhilit. o' ithler liliting 
Brass-type or Cho-rvpe census or sUrvej questiOs to stelf-reporting %oriien 
respondents. or to separate the tabulations of the responses for self
reporting and proxy-reporting respondents for separate analysis and for pos
sible correction of the pro\y-reported data if this should seem warranted by 
the differences fond. A short discussiun paper on the points o' these last, 
two paragraphs has been prepared by the MCPS which may possibly lead to 
further publication and/or research upon this topic within he next two 
years. 

Mortality Estimates 

The Birass mortality .estimates tested in the second and third survey 
rounds related to childhood m1ortality. Since that time Brass has devised 
several methods based on orphanhood to estimate adult mortality (Brass and 
Hill 1973). 
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Assuimptions of methodoogy. Asslimptions made for the childhood mor
tality estimates are more stringent and denianding than those made for fertil
ity. These are: I) 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 patterns of infant and of child mortality should 
approximate those of model life tables. 

The demands of these assumptions appear to be. met by 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 a result of an increaie of women's age at first 
marriage, but may also have included asmall component caused by adecline 
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 disproportioni,,e 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 to show substantial purposeful non-reporting of mortal-
Would respondents be more willing to report deaths in a more general 

.y 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 fairly good
results in other situations where basic assumptions were not adequately met. 
The intent of this section is to observe the degree of bias such estimates 
Ighlit contain when based upon data such as that described above for Mis
aii'Is Oriental Province. 

Data anl proceuhires. In the urban data from the July 1972 round,, the 
proportion of deceased children among children ever born did not ince6iise 
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smoothly or steadily with advancing age of mother. The conversion can be 
accomplished by subtracting proportion of surviving dhildren from unity. 

These proportions of deceased childrn Wfcre. by age group of mother, 
from ages 15-19 to --5-49: .0769. .0763..0592. .0672.. 1073. .0914, and .096 1. 

Accordingly, these proportiolls were treated in the following ways to at
telpt to disco\ eL the under I\Iu Cgurve of mo'talit\: 

* Application of the 13i, ,,,multiplies (0for adju,,ting proportions of chil
dren deceased omt of all children to .inl e:rlv or late average sull of
 
childbearing found ,long \\.omen of the populaltion) directIy to the tlnad
justed proportioiis. 

* Graduation of the proportion,, lh \,,done hb i:11s ofldiff~erence 

equations (Wti.ker-l lentlersori 1 pe A equations). The Brass multipliers 
were Ihen applied to the,e gradiatcd rqmriion, 

e Graduation of the product of the uladjulted proportions and of lhe 
Brass multipliers thr'ough the satmC t pc oI difference cqtations. 

SSelection of, aIuc, at diffel cut age points from1 tile uinlidjlsted propor
tions through x cnsi mortalits ci rm Irawn. b1,
lich 1,1ct e1ight he analogy 
o a1Ctll'Ve flonm l life ltalC sel'cted bCCaC it is close to the valuesaModeLI 


oricinalv selected as basis.
 
The ;adju,,ted proportions ofdcCeased childin (afte multiplication by Ihe 

Brass correctin f,ctor,, cited abo\ )prodkice ;all appro\imation to life table 
mortalit raties f"omtl birth to time of, inter\ik i k. I'lhese rates ,q,) canl be 
converted to thle e age specific1mortality rates 1q) and then contlStl:.l 
verted to c;1tr', ,e a , {,,m, I.t, ,,. ,, , !.rit 

rates estimated h\ the dua iecord sx,,tei. The con ersion of tlhe specific 
mortality rates to centrl:d death i'ites \kias accomplisled a,)by reverse Use of 
the Reed-Merrel I tables and b) by interpolation bct\wecnii i, 'alues as
sociated with q.. \aluies in the (_oale-Dc)emenx Model \Vcst tables for levels 
16-18. Results of the M,o procedure,, gave ncarlk comparable values except 
for children less than aga one. Fo" these the Reed-Merrell tables incorporate 
a correction f.lctor for U.S. dtt \ hiCh is riot applicable to the pres ilt case. 

In the urban dailt for- the .Janurary 1973 round. once again proportions of 
deceased a11ong clii Idrci ever bOl did it irica'cVe steadily or srmioothl y 
with age. These proporlions were (by age group of inother frormi ageS 15-19 to 
45-49): .1200. .0825, .0774. .0850. .1352. .1252. and .1087. 

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

Chil mortalityresull., urban dilat. "T'able20 compares age-specific death 
rates obtained by the above-nientioned procedures with those obtained from 
the dual record system. T'he four sets of rates given as Brass estimates are 
the four sets derived by procedures described previously. The table also 
compares total expezted deaths for ages 0-19 for which it employs the 
Cagayan de Oro 1970Census distribution as the standard population. 
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-Table,20 
Ceritral Death Rate Estimates (,m,) for Childhood years, and Expected
Deaths from Applying Dual Record 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 

I)IEATH RATI'ES I'ERTTItf)USAND SPIECIFI ED PE'RSONS 

DUAL RECORD SYSTEM BRASS SURVEY TECHNIQUES, 

AGES AGESBrass 
Survey' V, 1-4 'Set5-9 10-14 15.19 E" ( 14 5-9 10-14 15-19 E" Symbol 

Urban .21, 91.9 13.1 L6 4.4 3.0 554.3,' .73.7 0.0 9.4 0.0 1.1 350.3 A 
. 63.7 6.2 1.9 1.3 1.8. '325.4 ,B

65.1 6.8 1.6 1.6 1.8 336.8 C
73.7' 8.3 2.8 1.2 2.6 403.3 1)3V,' '40.2 8.4 5.5 1.5 I.E 336.1' 78.8' 3.4 '12.0 0.0 0.0 436.0 'A 

-79.8 9.1 2.7 2.0 2.5 437.8 B
76.8 10.8 2.7t 2.7 2.6 462.2 C,
78.8 8.8 2.3, 2.4 2.2 426.3 1)2-3 3.6, : -6010,830 2.0 445.2" 76.2 8.6 2.6 1.8 2.4 414.8W 

RuI 6 8 8 2.0 '1.8 2.2 '107.3 f, 73.8 II.7 5.2 6.4 3.2 162.5 
13 8 '.1.0 0.0 2.7 122. If 6720 11.9 5.1 9.6 0.0 150.9 A 

66.4 13.4 4.8' 4.0 4.6 147.7 1175.6 9.8 '1.5 0.9 2.4 114.7 70.1 12.6 5.0 5.2 3.9 155.1" 

"Expccted dcaths from a:pplying specified iattc%to standard population.
 
-,'Survcy round two of July 1972. covering January I-Ji:n 3). 1972.

"Surviy round three orJiauary 1973. cowering July I-I)ecenicr 31. 1972.
41A erage of re tjlt,, for ir%,ciround%. ,o and three.*VPoplitlIionof Ca gyan de ro ., eiujer;itcd i n 1970 Ccs..sii %scd as %tand:lrdpopulthiion.


'populationof niral anipl 
 a, of Api it I. I972. used as landani population.

,) or Survey 2 I)of Survc" 3) =-2.
 

. .(Survey 2and It of Sijive 
 3 - 2. 

For the Jantlary-Julne period. the dual record rates are higher than theBrass estimates for all ht children ages 5-9. In addition, the set of'estimates 
closest to the dulal record rates prodiced 27 percent f'ewer expected dea!hsfrom the slandard population (the Cagayan de Oro 1970 population, ages 
0-19).

For the July-I)ecemler period, on the other hand, the Brass estimates are 
higher than the dual record rates, altholgh in the age 5-9 grotp the dual
record n'ie was larger than three of the four restlts from the different proce
dures employed to obtain ,Brass estimates. The dtal record rates produced 
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27.3 percent less expected deaths for this period than the Brass estimates 
when applied to the standard population. 

The two sets of rates come closer together for the entire calendar year 
1972. If t\o set-, of rates based upon the same procedlr'e for estimalting 
Brass rales are taken, the I) set is preTerable. The Brass Cstimaltes would 
indicate greater mortalit\ under alge one. and the dual rates greater mortallity 
at ages 1-14. Tlhe dual rates \othl ,celd the Brass estimates of expected 
deaths M, 7. ; percent. 
RAults. "ur, diim. In the .mialnar\ to J til:edaa gathered Iy tlie second 

sillrve'. in ,lIrca. proportion, oI' the deceatsed a Clhildren ever',heI'tru ollnig 

born incrised kkiti 11\\,is not to na'M1tet1age. cet.".ssa1r\ra these propol'tions 
but ,,imrl to h li assip:r.lx to them utiiIhers, tHtls producing the a1)prox
iMal1te 1o1tlit r:tte, f'ton ith to itltcrx ie\ (,Lt.J. rattes \%erc conir These 
verted to Con enltiont! 'tlid-cd life tablc mortality rtes (qt and then to 
Central death rates ( h.ny . el for tlle Ulballnb\ the ,i,e procedures as emnplo 
data. 

Table 19 show , that the Bratss niortalit , estimates f'or lie second rural 
surve\ \kere higher l'or all age groups sttdi, And that standartz:tl!i (this 
time uiilizing the tUl sample popti aioti olfApril I. 1972. as the standatrd 
poplat ion) produJcCd 3-4.0 perce ft er e\pected deaths for the dual record 
data thatn for the Batss estiniates. 

Proportions of childhentdeceasId amonlt11lg those evCr bnl'll did not ilCl'ease 
with equal smioothness in the data for the rttral area gathered by survey 
rounid three for the period July-)ecetnber. The rates were gratuated with an 
A-t pe Whiltker-Hl-enderson difference equation aid the Brass correctiomi 
factors "crc applied to lie tigraduated aild iothe graduatled set of'propor
tions Itproduce the q, rates. These were transformed into ,q.and ,m\ 
rates. as was done previously, and the resuilts are shown in Table 19. Each of 
these sets of*Brass esti nte, are at a lower level Ihin the Brass e timate for 
the preceding six months, but both sets are higher than the dual record set 
for the coiresponding pcriol. 1d,aSo shown in tlie left-hand side of the table. 

Rates for the Cntir" calendalr vyear 1972 are shown for the rural area on the 
last line of Table 19. Levcls and patterns of niortality are somewhat dif
ferent. as can be secn. The dual rates e\hibit higher mortality f'or children 
less than ageone. but Io\ter riortality thereafter. E\pected deaths produced 
by the dUal record system were 26 percent less than those prodttced by the 
Brass estimates. using the gratlduted set lfor tile second hal" of' the year. 

Conclusions. The Brass procCdlttres estimated a somewhat lower urban 
death rate over the course of 1972 than the dual record rale-6.8 percent if 
the smaller rate is divided by the larger and the result subtiacted from tinily. 
However. this was becatise the dual record estimates for the first half of the 
year were considerably larger than the Brass estimates. In the second pprt of 
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;the year the Brass estimates were~actuolly larger than the dual record rates. 
The rural death rates estimated by the Brass techniques were not. only 

larger 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 rate,. 1-owever. if purposive COnceallenlt Of vital events takes 
place. neilhr syStem of a dual record project will be able to uncover the 

concealed cases, nor will the joint probability theorem be able to estimate 
the number of such mi's-. d cases. The same concealment would presumably 
affect research workers of a single system if they should ask for specific data 
about deaths. for example. names a1nd dates. It is possible, however, that 

should a dual system or a single system ask only for general rather than 
specific data (for example, numb,.r of children still living out of number ever 

born), persons concealir ! specific deaths might nevertheless be willing to 

provide the more general data. This approach might be thought to present 

little danger for then of' penalization lor non-registration of the death or 
deaths of persons they did not declare to tile registration authorities, and 

whom they may have illegally buried. 
If pturplsive concealment of death takes place on a substantial scale. 

therefore. Brass estimates may be closer to the true level of mortality than 
dual record results. The foregoing chapter on dual record mortality level 
which detailed the results of the randomized response investigation would 

appear to indicate that such substantial purposive concealment does take 
place. More research is needed upon this point. 

Granting Ilt,purposive concealment of death does take place on a large 

scale, and that mortality level is higher than tile ltl record rates wodd 

indicate, it is not clear whether the Brass estimates approach such a level 

more closely because people mentioned deaths in a general way which they 

concealed when specifically asked about them. or bcoaunse of errors which 
fortunately happened to be in tile right direction. The data failed to satisfy 

important assumptions of the method. That is. people may not have con

cealed fewer deaths, but may have reported the same proportions of deaths 
out of a larger number of' deaths that had ,ccurred to tile childrIen of older 

women when mortality was higher. In addition to the decline in mortality 

which has taken phlce in Misamis Oriental since 1960, a decline in fertility 

has also taken place. This decline may have s',hiftCd the mean of the fertility 

schedule enough to cause selection of Brass multipliers that were too high. 

In fact, the highest percentage deviation of tile Brass approach from the dual 

record results was for the rural ar'ea data from the second survey. This 
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9. Alternatives to the Dual Record Methodology: 
Own Children Method 

The Own Children nethod was originally proposed by Grabill and Cho 
(1965) and was thereafter strengthened and refined- by Cho (1970). The 
method requires that each child in households of interview be clearly linked 
to its own miother and that the necessary data be obtained to crossclassify 
children whose mothers live in the house of interview by own age and by age 
of mother. The method depends for its accuracy upon correct age reporting 
of young children and will be no more accurate than the age data of the 
census or survey upon which the application of the method is based (Cho 
1970). 

Data Adjustments 

.The data on numbers of children living with mothers in house of interview 
gathered in a census or survey must be adjusted for children not living with 
mothers and for children deceased during the decade preceding the census 
or survey. Data for such adjustment may be gathered in the census or survey 
itself or may be gathered otherwise. The data must also be adjusted for the 
mortality of women, again for the decade preceding the study. 

Cho (1970) notes that %%herethe level of mortality has fallen substantially 
asit has in most countries today. variations in mortality which are plausible 
for the popllation under study are unlikely to affect fertility estimates in any 
significant way. He also indicates that where no appropriate life table is 
readily available, the Brass estimates of childhood mortality described in the 
chapter preceding may be substituted. He also points.out that the proportion 
of children less than 10 years of age not living in the same household as their 
mothers appears to be very small. 
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Cho feelsthat the method is a powerful technique for esiming fqtClity
under the following conditions: , ' ',e:l, y 
, bThedata on children's ages are reasonibly ,iccurte 

" Most young children live in the'same household as their mothers and
:'their relationship to family or head of household is clear

* ,Mortality has been relatively low in the years preceding the survey., 
After the category of own children has been cross-tabulated by age and byage of mother, the frequencies are corrected for children living in otherhousehokls and (where appropriatc) for underenumeration. They are then reverse survived from census date or median survey date to year of birth.The mothers of' these children are also reverse survived back to median

point of each of the years (usually 10) for which rates are desired. Whereappropriate, numbers of these women have also been corrected for underenumeratio. Simple division of births estimated for a year by number of women of the proper age group estimated at midpoint of that year produces
the estimate of age specific fertility for the particular age group for thespecified .ear. Cho (1 970) noies. however, that the data for specific fertilityfor particular calendar year~s (or other years) are best combined into five
year age groups. The broader age groups have smaller variatwes and are inaddition more convenient for analysis its well as for handling than the one
year groups. 

Procedures 

Data for application of the Own Children method were gathered duringsurvey round five (January 1974) of the dual record study. )uring this survey round, all of the methodological samples were covered-3.998 urban
and 4.125 rural households. The urban population included 11.572 males and12.821 females. The rural sample. slightly smaller, covered 12.276 males and11.908 females. Median date of interview was January 29. 1974. in "he urban

sample and February 3. 1974. 
 in the rural sample. In each household, arespondent (usually the female head of household) was asked to provideinformation on all persons residing in that house who were members of her
household. to give the dates of bhith of'each. and. for children I1)yeats ofageand less. besides being careful to give their ages accurately, to indicate their 
mothers. 

Children age 10 and less who were living away from their mother's house
hold were obtained by age in a separate interview by workers of the recording system, who -ilso obtained nutiiber of children living with their mothers.
Ffom these data. proportions of children under age 10 living elsewhere thanwith their mothers were obtained. Such children were relatively few in
number; 98.2 percent ol'all children under age 5 were found to be living with 
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-,their mothers in tie same households. as Wcre 96.9 percent of all chiklren 
ages 5 to 9. These proportions are quite similar to those which Cho (1970) 
-cites for Korea from the 1966 Korean Census. 

The age reporting for children found in tile NICPS rban and rural samples 
Was round to compare favorably will that of the 195() U.S. Censu, (Madigan 
and Herrin 1976,). Age reporting for women ages 15-54 was found to hc 

somewhat higher in the MCPS saniple,, than ill the 1950 U.S. Census re

ports. hut its natn sugge s that inaccuracies would balance out in 2 to 3 

years. The average of absoluie deviations from a blended age estimate (3 x 

frequencies at tie declared age divided by the sum of firequencies at the age 
was 

for the urbaii rlea 10.5 for the rll.11 M.i, 11.ad 8.4 for the 195 U.S. Census 

data (Madigan and I-errin 1976. Table 21-3. This seeled acceptably good 

age reporting, especially since age reporing of women ages 15-54 is not as 

critical for tile ()w l Childrie methodology as is the age reporting of children. 

In addition, data for individual years of ige of mothers were intended for 

combination into 5->ear age groups of nlolher. [I' cilelitlIr years. :is Cho 

SIdvises. 

declared. the previou, age. and tile next age. in single years of age) 14. I 

R vc'erseC iriviv'al pr'o(edlure's: E.Atimation if" 1970-973 rtio.%. chihh'en 

ages 0-9. iLevels of mortalit in the Philippines are not precisely known. 

Death registration is known to be serious ly deficient and - "'sbased upon 

registration data and celsus pro*jectiols are belie'ed to provide seriously 

biased estimate,;. IFu rther. lortali:y has been imuclh less intensively studied 

than fertility by Itmlographers. Several life tables hi\e been constructed, 

but assUlltplions ilecessirilv imIde in their compitations raise serious doubts 

is it) their applicabilit) to general Philippine populatioiis. 

Mortal-ity levels in Misamiis Oriental have been studied less thaneven 

levels in the Philippines in general. For this reason. ige-specific niortality 

levels were estiiated from the Ige-se\ specific ceitlril lealh rates of the 

MCPS dual records study. )eath rates for siigle years of' age (11) were 

derived from these by graphic techniques and these m rates were trans

formed to probabilities of dying (q,) by the act arial formula for single years 

of age: 

and by reference to, "''ndardt-rble (U.S. Life Table 1971). Resulting prob

abilities were graduated graphically and forced to yield as many survivors ti 
first noment of age 1, of age 5. and of age It0is had been produced by 2q. 

the Ithl, and the q- rates, based oi the observed data. which had also been 

computed by means of the Reed-Merrell 'Tables (1939). except for the q for 

which, as stated above, the familiar actuarial formula cited was used. 
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.Survivors at exact age x were derived, by sex from these rtes and from, 
these were obtained the stationary populations at ages ()+9. Finally, survival 
ratios by sex were derived from the stationai' populations from birth to 
midpoints of particular years by the formula I,/I Finally. survival ratios 
were combined into a single ratio foi'+both sexes by means of the following 
sex ratios: 

,Ages 1) 1 2 3 4 5 6 .7 8 9 
Sex Rathos 106 105 105 1)4 l4 103 103 103 " 104 103 

These sex ratios were based upon careful examination of Philippine Cen
sus. MCPS. and U.S. data. Philippine census results for 1960 average about 
106 for the entire 10 years (which seems too high). CIS data begin itt 


'above 113 for below I year of age (which also sceias too high) and fall to 97.8
 
by age 9 (which slems too low). American cen,,us,,
data for 1950 decline from 
more than 104 at birth to abotit 101.5 at age 9. The se\ rz tios used take 
account of the high iniiai sex ratios of the Philippine census and of the 
MCPS data, and attempt to make I ieasonable compromise between the 
slow decline of the Philippine cen,,us dL1t aLd the rapid decli,.C of the NICPS 
data. using the Armerican data itsa guide (Madigan and fernm 1976a). 

The survival ratios thu deril ed actually ielate to the pcliod September
1971-December 1973. However. they were employed to e,,timate mortality 
for the years 1970-1973. 

Estimation of 199469 'UrviVia/ rItiw . chilrc<' t,,.c 0-9. IC PS Illortal
ity data by sex for 1971-1973 were compared by graphic technique+S with 
-Model West life tables (Coale and Demnv 11;6), and Tables 17 for males 
and 19 for males kkere selected as closest fits to the NICPS data for ages t)-9.
The assumption was made that mortalitv had dccli ned dIiring the period 1965 
to 1972, and that the result had been an increise in expeclation of life of 2.5 
years for this period 11965-1972). The a,01umption was based on e\perience 
with conditions of life in Misami, Oriental duing this period. 

Correction factors were. therefore. obtained fro:n Model West Tables 16 
and 17 for males and ISand 19 for fenmales, which x%ould produce the rates of 
the higher mortality table (for example. 16 for imales) when multiplied by the 
rates of the lower mortality table (for e\anpie. 17 for males). On the other 
hand, division of the lower mortality table ,q,by the correction factors 
woul produce the rates of the higher mortality table. 

These correction factors were then applied to the 1971- 1973 MCPS mllorial
ity rates by sex to obtain a (higher) 1904 set of mortality rates for ages 0-9. 
By the same processes described above,. set of 1964 survival ratios were 
computed from these 1964 rates. 

Finally, the 1964 and the 1970-1973 ratios were avcraged to produce an "in 
between- set of survival ratios for chillien'ages 1-9. These survival ratios 
were used for the years 1964-1969 (Madigan and Herrin 1976a). 
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'swival raflos af women ages 10-54. MCPS central death rates, 1971

"1973, for women ages 10-54, urban and rural, were converted into 5-year 

mortality rates (:,q,). By procedures similar to those described previously, 

I-year mortality rates were obtained for ages 10-54. Survivorship values (I.0 

were derived from these. Stationary populations were obtained from these 

by the formula: 
1,+ II,+ 

Survival ratios were obtained from these I-year siationary population, 
values by the formula: 

Results 

.Age-specific and total fertility for the 10 years 1964-1973. by 5-year age 

groups, have been computed by application of the Own Children methodol

ogy. 
- Over all 10 calendar years, the urban data exhibit a pattern of highest 

fertility for women ages 25-29. Women ages 30-34 matde the second largest 

contribution to fertility. 
Patterns of fertility have changed most in two urban age groups. namely, 

for women ages 20-24 a nd 35-39. In 1964 and down through 1970 (the year 

the Commission ol Population began to mount a population program), the 

fertility level of urban women ages 35-39 ;%,as higher than that of women 

20-24. Beginning in 1971. however, the fertility of \onen 35-39 declined 

below the level of fertility oi women 20-24. and it has since remained below 

this level. 
This decline warrants further inspect ion as it has been substantial. Its 

average level bet\ een 1964 and 1970 was 197 births per"thousand persons. 

Its average for 1971-1973 was, 123.9 births per thousand. This suggests that 

this was tile age group e,,pecially in whi h urhan fumilies began to feel the 

economic brtn1 of having more children and iincreasinrg their fitmily size in 

the fashion of their mothers and grandmothers. It is also important to note 

case for urban wonien ages 20-24. delayed Inarriage has littlethat.-unlike tile 
effect in%Iis:uIis Oriental Province on the culrrent fertility of women ages 
35-39. ;ilno,,t all of whom are married. 

.he rural data, on the other hand. exhibit sonlIewhat different characteris

tics. While fe tility' is generally highest ainioiig wonln of the rural sample at 

ages 25-29. it is not nearly as apparent as in tie tihrban area. In calendar years 

1967 and 1969 there are inversions. The fertility of rural women 35-39 also 

declined less rapidly than that of wol'ien 20-24. 
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These Own Children estimates exhibit a marked decline4'in fertility for,both urban aid rural areas over the ten calendar years studied. These areperhaps most clearly manifested in the total fertility rates. Dividing the total,fertility for.each calendar year by that of 1964 and multiplying the result by100 produces thr,following set of ratios for urban fertility: 

1964 
100.0 

/965 
88.8 

1966 
83.3 

1967 
81.8 

1968 
36.4 

1969 
78.4 

1970 
79.8 

1971 
80.0 

1972 1973 
65.1 72.6 

Ratios for the rural 
consistent decline: 

area exhibit a less steep but nevertheless rather 

1964 
100.0 

1965 
104.3 

/966 
101.9 

1967 
94.5 

/968 
92.3 

1969 
94.9 

1970 
93.2 

1971 
92.6 

1972 
83.3 

1973 
77.9 

MCPS has dual record data for comparison purposes only for the years1971. 1972. and 1973. The reader is reminded of the qualifications of thesedata. ho%ever. The 1971 data cover only the months September I-December31. The data for I972 are based upon a complete sample for January I-June30. and upon a 5() percent problabili' sUbSOmplc for July I-l)eceniber 31.Rates of both seimester,, are given equal weight to eliminate ,easonal variation. The 1973 rates are based upon a 75 percent prohability ,uhsample forJanuary I-Jnne 31)aind upon a complete sa nple for July I-)ecember 31, withrates for each senester again receivi ng equal weight. (uhe ,ubsampling wasnecessitated by the recall e\perinient to he discus,,ed in the ncxt chapter).The Own Children data are also different in another wray. They are longitudinal data in that they are limited to a fixed poputlation inierviewed at onesurvey (late. No one can leave this population c\ccpt b, death, and no onecan enter it after the original survey. l)eaths are cstiniatctd an accounted forby the survival rates. Given the survival rates, one can estimale and replacein the population base and in the births of the numerator those that havedied. Children living away are also replaced in the numerator of the proper
calendar year.Since the mix of hotuseholds in a recurrent census. survey, or other studywill change from one round to another through migration, marriage, birth,and death, it would be surprising if the fei tility of the censused or surveyedareas also did not change. Comparison of the fertility of such areas on thebasis of recurrent studies from year to year with the fertility of such areas onthe basis of one survey at the end of the period to he studied is likely todisclose real differences in levels and patterns of fertility between the twosets of results on what looks like the same population at first sight. Thismight easily happen even under conditions of perfectly complete recording
of children and of births in both sets of data. 
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In short, it is difficult to find data to compare validly to'the Own+Children 
sets of data. Data like the MCPS or recurrent population',,rvey data are
really not data on the same populations (because of migration and so forth)
but only on populations living in the same areas atdifferent points of time.

Nevertheless, total fertility rates from the dual record data were used as
the point of comparison. These were shown in Table? for the urban area and 
in Table 4 for the rural area and were as follows: 

1971 1972 1973
Urban 4.828.6 4,363.5 4,527.5 
Rural 7,067.5 6,84,2.2 5,885.3 

In the urban area, the Own Children estim rtes were 8 percent lower than the
dual record rates for 1971 [(I - O.C./D.R.) x 100]. 13 percent lower for
1972. and 6 percent lower for 1973. If these three years can be taken as a
base for projection, one might estimate that the Own Children rates would 
average about 9 percent lower than the dual record rates for the decade 
1964-1973 in the urban area. If this range of difference should hold for crude
birth rates, this could mean that if the dual record birth rate were 40 per
thou:sand for an area, that the Own Child!'en method might estimate it as
closely as about 36.4 births per thousand. 
The rural Own Children estimates were closer to the dual record rates. In 

a previous chapter itwa. noted that the volume of rural migration was
considerably less than that experienced by the urban sample. Tfhus the dif
ference in mix of households was less between the different MCPS popula
tions in the same areas at different enumeration periods. This may be the 
reason why the Own Children estimates for tie rural area come closer to the
dual record rural rates than do these estimates for tile urba area to the 
urban dual record rates. 

Comparison of the Own Children total fertility rates with the dual record
total fertility rates for the same years shows that tile Own Children rates 
were 3 percent lower in 1973. II percent lower in 1972, and 4 percent lower
in 1971. Again. if one takes tie average of these 3 years as an indication of 
the decade average, this could mean that the Own Children estimates would average about 6 percent lower for the decade 1904-1973 in the rural area. If 
this range of' difference should hold for crude birth rates as well as total 
fertilities, it could Mean that given a dual record rale of 40 per thousand for 
the area. the Own Children method might estimate it as closely as 37.6.

Coulultsioll. The Own Children niethod produced rates that were uni
formly lower than the dual record rates for the years 1971. 1972. and 1973. in
both rural and urban smiple areas. This may relate to the levels of mortality
chosen by the lCiPS for the reverse survival of the Own Children data and 
of their IoRi 5. 
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The differences between Own Children rates andihe dual record rnies. 
however, were not constant but varied from year to year. The explanation. 
as presented above, may well be real differences in fertility between the 
populations of the areas studied at different time periodsespecially because 
of migration. Sich differences are reflected in the dual'record rates, but not 
in the Own Children iales which are based on only one population-, that at 
the time of the single survey.

This raises some problems for use and interpretation of' results of the Own 
Children methodology. 'What is generally desired from population surveys
and registrat ion data are sets of rates for areas for calendar years. The rates 
desired are tusully not those of the population that happens to be there in the 
last year of the studv back through the preceding years. but the rates of the 
actual populations of the area. for example. of New York State, as these
populations changed fion year to year thrOUgh migration. birth, and death. 
The Own Children method does not produce such results but ealnlofnl y relate".
to the population of the one survey upon which it is hased. Unless in
migrants and out-migrants have similar characteristics. riates mly differ in 
level and patrerns as a result. The method-would seem. therefore. to be more 
applicable to national samples (presuming negligible internalional migration) 
than to mitking estimnates for provinces or local areas. 

The methodology may be of greater utilitv for comparing fertility by so
cioeconomic or cultural categories which may be less heterogeneous and 
where rates as a,result may he less alfected by migration.

Another source of deviation from dual record rates is the underreporting
of birfhs Or of children. ]'he percentage of birth, missed by the fifth survey 
was 13 percent in urban areas and 4 percent in ruralu areas. The Own Chil-' 
dren methodology doe,, not require that I00 percent of" the households be 
covered. bul rather that those households covered be a representative sam
pIe (usually best guaranteed by a probability sample). Almost certainly.
however, sorne births were missed in households actually covered by inter
viewers (infants who died soon ;after birth, illegitimate children who were 
not reported, and so on). This occurred despite numerous checks made by
:ntervie,,ers tryiig to obtain convletmenumeration. 

The Own Children method seems primarily formulated fr incorporation
in census enumerations. Census dala in many countries are usually obtained 
fE'oni the frenile head of household. Where she is not available, another 
knowledgeable person is generally asked to furnish all informatlion. Unless 
specifically directled otherwise, census enmlmeratol:s usually do not care to 
shift from one to another respondent in the course of a household inter
view., 

*A more detailed account ir Own Children applications in the otLithein Philippines will be 
found in Report 21 of the Mindanao Center ror Poplttion SILudies (Miadigan and Herrin 1970a). 
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Own Child/ren Method 

As an MCPS report has shown (Madigan. Abernathy. Herrin. and Tan 
1976). lack otdistinction between self-reporting and proxy-reported women 
miay lead to a sulstantial bias in the reporting of children. 

If the hia!,es found for simply reporting numbers of children ever horn, as 
obtained in the Brass techniques. can be substantial when such data are 
fiurnished by proxies. how Miuch more substantial is error likely to be should 
age of children be furnished by proxy respondents? 

A stggested procedure to counter such bia, would be to tabulate and 
analyze data separately of self-reporting and proxy-reported women, and to 
compare results. It seems likely thti the fertility of prn0xy-reported women 
twho may lie employed in business enterprises, or who may be' doing the 
family shopping. marketing, and other business because of low fecundity/ 
fertility) may be somewhat different from the fertility of self-reporting wom
en, After some experience, it might be possible to derive correction factors 
for use with proxy-rLeported data which would make possible incorporation 
of proxy-reported wit self-reportedtdata. 

A inal comment seems useful. It appears that Brass. Own Children, and 
maternal history approaches tend in successive years to deviate from true 
rates by differing percentage margins. All of these methods are single
system approaches and as a resull cannot adequately estima e their 
covc'ages of events. This makes them less useful for estimating and compar
ing the fertility level for two successive vears-o discover, for examiple. 
what effect some ne\\ population program approach has had. An important 
decline effect may be missed for this reason, or thought to exist where it 
does not. However, these single system approaches may be LsCful for gang
ing general level of fertility in a population without ntent at such calibration 
as would distinguish year A from year 13. as. for example. in some countries 
of tropical Africa %\hereregiqstration may be nonexistent or incomplete.

The dual record ,yslem approach ha, the characteristic of' being able to 
estimate its coverage. for lhis reason it is highl desirable as a method of 
comparing tile fertility of two successive years and similar highly calibrated 
tObjectives. But the dual record system i,; expensive, at least as it has been 
conceived up to date. The ne\t chapters will detail attempts to reduce costs 
of dual record systems to a point where they would not cost much more than 
a single survey or where they could be integrated with a census. Use of this 
information, it is hoped. will lead to a more widespread adoption of dual 
record systems. 
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10. Cost Reduction Studies: 
investigation of Memory Lapse in Recall of Births 

* Two key ideas have emerged from the foregoing chapters: I)That the data 
gathered by a dual record system have distinct advantages in accuracy of 
level and in measuring short-term changes in fertility and mortality because 
of the built-in "altimieter" of coverage rates which a single system approach 
cannot furnish, and 2) that dual record systenis are more expensive than 
single record syvsclns. 

From the beginning. there has been Itthe Mindariao Center for Population 
Studies an inter st in dccreasing costs of a dual record approach without loss 
of data quality. For this reason. Studies Nere undertaken during the course 
of the project to :isay the results in terms o'"dati. quality thai might ensue it' 
certain economie,, were taken to reduce costs in each of the two systems, 
and similarly to reduce costs Of tle matching of record, from the two sys
terns. The matching study. as the subj'ect of a paper already prepared for 
publication (Madigan and Wells 1976). is not 0sicusscd in the present work. 
It should be noted, however, that if an objective. explicit set of matching 
rules can be devised that permits alert clerical staff to match 1ecords with a 
minimum and known degree oflerror. and thus to e stubstitutcd for highly 
trained and experienced senior stall"matching the sane set of records on the 
basis of implicit arid subjective matching rules, obviously a costly item can 
be reduced to a Fairly minor expense. The matching study has shown this is 
possible. 

The studies discussed here regarding the interview system relate to a) 
frequency of surveys. b) size of worker unit (with regard to the recording or 
special registration systeml). 0 approach to be used in data gathering, and dl) 
degree of employment (part-time. full-time) to be utilized. The present chap
ter is concerned with frequency of surveys iobe condLcted by the interview 
system. 
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Recall of Births over Intervals of 
Six, Twelve, and Eighteen Months 

Many different types of survey research gather retrospective data from 
their respondents. The quality of these data depend on the accuracy of the 
survey respondents' recall. Recall error or memory lapse is only one type of 
I whole set of errors and biases that can infect a set of data. Recall error is 
nevertheless an important contributory source of error since it directly af
fects the substance of the information that comes fron the respondent. As 
such. this source of error deserves careful -tudy. and in fact considerable 
attention has been given to the topic of firgetting, with experimental psy
chologists undertaking i large share of the resealch thal has been done. 
Investigation and analysis has also focussed on forgetting in the more spe
cific contexts of survey research in general (lielson n.d.). of the reporting of 
expenditures in surveys (Neter and Waksberg 1965). of the reporting of 
automobile Iaccident injuries in surveys (Cash and Moss 1972). ind specif
ically in relation to demographic inquires (Sen Gupta et al. 1958; Som and 
Das 1959a. 1959b, and 1973). 

Research Design 

An important contribution could be made, it was felt, to theoretical 
knowledge of the forgetting processes in connection with survey research by
i dual record study of the question. By means of coverage rates, the precise 
point at which mnmory begins to become obscurie can be more accurately 
pinpointed. ind through comparison. some knowledge of' the degree of 
forgetting can be realized. Such knowledge would have the practicalmore 
purpose of distinguishing levels of reenlmbecring and forgetting which are 
still acceptable and levels which are not. 

A pri'ctical goal of' the present study was the weighing of the advantages 
and disadvantages of' conducting i sui vey at annual rather than seliannual 
intervals, ind also of conducting i survey every 18 nonths instead of 
selniiannltilly or annu;illy. The chie' idvintage in in annual or even an 
18-imonth-iinterval sIVey wonld be the saving in fielding, supervising,
analyzing, and publishing of' the lid-vear or veil. in the case of the 18
month interval. of an annual surve . This saving would obviously be consid
erable as it wonlid greatly reduce costs of' operation of one of' lhe two sys
tenis. The chiet'disadvantage, on the other hand. wo'id be a loss in quality 
of datia resulting from sacrificing one of tile two seii-annual surveys. The 
goal of the study was to determine whether one of the two surveys con
dueled each yeai' in I dual record study like the NICPS project could be 
dropped without substantial loss in data quality, and further. whether one 
survey every 18 months would provide data of' sufficiently high quality. 
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l'estlation f Memory Lapse 

The design of'this research specified that this investigation would be car
ried on in a dual record system whose continuous recording system utilizes 
house visits (with or without the employment of community contacts, that 
is, informants, as well). This is an important qualification of the present 
study. 

The recall studied was of live births, or of any products of gestation which 
had given at least one clear indication of life when completely ou:side the 
niother's body. More particularly. the object of inquiry was de jure births, 
that is. births to women who were r'idents at time of birth. It did not matter 
where the birth took place as long a1sthe wOmIn Was a resident of the sample 
area. Residents. as previously mentioned. were persons who had already 
resided or were planning to reside (affer already coming to live) in the area of 
study for 90 days (or mlore). De fclto hirths. defl ned her, s births within the 
'Study are;. to non-resident women (because o1 hospitalization '.11d s',o forth) 
were not in-scope birth,,. Nevertheless. complete coverage of all de fact,) 
births was also attempted to learn whether such events had transpired and to 
be sure that eaci of these had been excluded from the in-scope events. 
Births to non-residents at tie time of birth. which had been reported to one 
of the MCPS workers, but which had occurred outside the study alea (for 
example. births to in-migrant mothers who were residents at time of inter
view but not at time of birth) were also carefully followed up and excluded. 

Rural and Lrba1n methodological sample areas were divided into halve's by 
probability sampling proportional to size. Chunk or block units were drawn 
into the subample until appro\imately 50 percent of the population of both 
the urban and the rural methodological samples had been included in the 
areas selected. (A chunk in MCPS terminology is the largest division of the 
sample area. A block is a subdivision ofa chunk. A unit area is a subdivision 
of a block.) The urban amnd rural subsamples thus selected were called Sub
sample A. Selection into Subsample A meant, for the areas drawn, the 
assignment of all households within them tlo survey interviews every six 
months to elicit information retrospectively on births which had occurred to 
persons living in the household and neighborhood during the preceding 
calendar six months of the in-scope period. The end of this period was 
ustally a few days to several k eeks before interview. 

As shown in FigLure 4. the remaining half of the samnple areas (not drawn 
into Subsample A). was then divided into two approximately equal parts 
(each containing about .25 of the sample population), by drawing blocks and 
unit areas into Subsample B. again by probability proportional to size, until 
approximately .25 of the total sample (urban or rural) had been drawn. 
Selection into Subsample B. rural or urban, meant, for an area, assignment 
of all its households to interview only in the second and third of three survey 
rounds. 
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Figb"e:4C 

SLibsamples A, B, and C With Their Recall Periods. 

ENTIRE SAMPLE
I1001,¥"; 

" "727 Subsample A Subsample B Subsam'llpleIC 

Period 3 
7-I to 12-31 Period 3 Period 3 

12-31-72 1972 
1-1-73 

Jan.-Feb.SURVEY'733 Pni~ 
SUV Y -1 to 6-30 I Period 4 PliOd 4 

6-30-73 

7-1-73 

July-Aug. '73 Period 5 
SURVEY 4 7-1 to 12-31 Period 5 Period 5 

12-31-73 1973 

Jan.-Feb. '74 
SURVFY 5 

After 12 months, in the second of these 3 survey rounds. ill households in 
Subisample B were intervieved to elicit inf'orlIation retrospectively upon
births which had occurred to persons, living in the holsehold and ill the 
neighlborhood during the preceding calendar 12 months of' the in-scope
period. Six months later. in the third of* the 3 survey rouds. all households 
in Stulbsample 13were again interviewed, this time to elicit inl'ormation retro
spectively liponI births which had occurred to persons living in the household 
and living in the neighblorhood durng the preceding 6 months of the in-scope 
period.

Areas which had been drawn into neither Slb,,ample A nor Stlbsample 13 
were incorporated into Subsample C (approximately .25 of the entire sam
pie). Incorporation into Stbsample C meant that households within an area 
were to be interviewed on y once in 18 months. This would occu r onlv in the 
dhird of the three surveys, when they would be interviewed to elicit itiforma
tion retrospectively upon births which had occurred to persons living in the
household and living in the neighborhood during the preceding eighteen
months of the in-scope period. 
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Investigation of Memnory Lapse 

I:rilintent was to study effects of varying durlations on recall of births, while 
procedures of the other of the two dual record systems, the continuous 
recording system. were kept constant. As a design feature, therefore, regu
ar work protocols of the continuous recording system in Subsample A. 

Subsample B. and Subsample C were continued without change. The practi
cal objective of the study \was to distinguish variations in efficiency of recall 
when frequency of intel'view waS varied. bit flrequency of the 'Ollllds of 
continuois recor-dillg s'Stelll kkorkers. ho illde Sholt home visits (about 
5-1t0 mintutes) every tvo m1onths \%as kept tunchanged in all stib,samiples. 

Fignre 4 also shows the appro\iniate point in iune from which each survey 
was lauinched. The first day of interview ne\ er preceded the end of a period. 
and median date of inter'ie%\ %%aslate ii the ionth following the last day Ofa 
period, 1r Was early in the stbsequent nionth. 

Althotigh intel\ lew periods overlapped the period following (l'or example. 
survey round three took place during the first weeks of period four Of obser
vation), data from tile period following that of investigation were e\cluded 
from coisidertliOl in Computing coVelage rate-,. That is. data from a preced
ing Slvey (or ilnl otherlll'\ev') \\crC not comlbined with datia for that suirvey 
which directly followed the period of interest. 

In aiddition. stirvey intervie ,ers were not permittedl to interview twice inl 
tie samie unit area. and interviewers wetre not assigned to areas in which 
they had once resided. 

Coverage rates, as mentioned previously, were the stati.stic by which 
recall efficiency \\ws measured. These are defined here as the percentage of 
the true total of in-scope births of residents caught by the survey system 
interviewers working within the geographical and methodological limits 
(one. two. or three surveys per eighteen months) of the subsample. True 
total of births is estimated by the Chandr'asekaian-l)eming formula: 

n n., 

'where ni is the number of births' found by system one independently of 
,,sy.stem two. and'n., is the number of births found by system two indepen-'
:dently of system one. and where m is the number of births independently 

found by both systems. 

Comparison of Subsample Coverages, Urban Area 

For period five. the survey system of Subsample B exhibited superior 
coverage of the areas assigned it than either Subsample A or Subsample C, 
and Subsample A coverage outshone that of Subsample C. although notby a 
large amount. Coverage of the births of male infants was ilt almost all cases 
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s0perior to female coverage and though survey coverage levels were accept
able in all three subsamples, coverages turned in by the recording system 
workers were superior in every case. The differences between coverages of 
the survey subsamples were nol significant at the .05 level, although tile 
coverages of the recorders were significantly better at .05 than those of the 
survey syslem. 

In period founr. Subsample A coverage of the interviewers was signifi
cantly better than the coverage of Suhsample 13for lhe reporting of both 
male bhiths and births of' iniants of hoth sexes. Whil, Subsample A waS 
favored in the comparison of felale children, thi1'differelnc', was not signifi
cant. 

The indication for Subsimple 13from the period four comparison (whose 
interviewers also covered in the ,ame interview tile months July 
I-December 31, 1972. that is, period three of sttdy)i; that survey coverage 
of equal du1rattion was less complete ill SubSample 13than in Sulhbsample A. 
and by a fairly wide margin, This result conunsels caution in comparing 
coverage data l'rom period three and in interpreting differences which favor 
six months dliirltion over twelv'e months duration. On the basis of these 
period four results, comparison of twelve-month and ,i\-mon!h coverages 
should take accotit of a conponent due either to less effective interviewing 
in Subsumple 13or greater respondent difficulty (including inferior respon
dent recall for si\ months in comparison kith Subsample A respondelts) or 
to all interaction of these factors. 

Comparison of the iea n coverages of' all six-month recall periods of Sub
sample A with those of' Suhsample 13shows that mean coverages for six 
monlths in Subsample A were significantly higher than those of Subsample B 
for males and for inlints of both sexes iut not for fel',males (although Sub
sample A rates were higher Iiere. too). This result, hased upon several 
rounds and manyldifferent interviewers. suggests that obtaitining high cover
age was more difficult in Sulsample IBthan in A. Each set of areas has what 
had been considered a good mix of' residential. business,. and market areas. 
However, Subsample 1Bhas aISomewhat larger share of' market-commercial 
areas. and this may account for the persistent differences. MCPS interview
e's have found it sometimes more difficult to interview households whose 
members are elgaged in llarket and comlimelrcial business enterprises as a 
family or a household. 

'able 21 compal'es mean coverages. There is. of' couse, o m11meanfor 
Subsample C since only one period of,,ix-month recll from interview data is 
available, and this is used in lieu of a mean. '['he twelve-month data ai'e 
bused upon coverages of Subsamp1les1B and C only for the periods July 'I,' 
1972-June 30, 1973. and Januamry i-December 31, 1973, !'r.;pectively. The 
six-month data are found in top and bottom panels of the left side of the 
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'tabileand 	the twelve-month data on top and bottom panels of the right side 
o' the table. 

Comparison of the twelve-nonth coverages of Subsamples B and Cshows 
that in every case Subsample B coverages are lower. On the other hand, the 
twelve-month coverages of Subsample C are in every case lower than the 
mean six-month coverages of Suhsample A and Subsanple 1. -Ind are in
terior to the coverages of Subsample C itself for period five only. The dif
ferences between the mean coverages of Subsample A for six months anJ 
Subsample C for twelve months are significant. Further. the mean survey 

Table 21 
Comparison of Coverage Rates of Twelve-Month Recall with Coverage 
Rates of Six-Month Recall, Subsamples B and C for Twelve Months, and 
Averages of Subsamples A, B, and C,Urban Areas 

SIX MONTH RECALL. TWELVE- MONTH RECALL 
Se\ 

Categories S\ stem Suhsample'. Subs.amples 

13 B C 
Mean-

Periods 
4-5. , 
B 

Male 

Cont. Rec." 
Interview 
Dilal 

93.1 
82.0 
98.3 

88.2 
61.79 
95.5 . 

96.2 
80.0 
99.2 

Female Cont. Rec. 95.8 943-' 90. 
Interview . 88.4 75.9- -82.0 
Dual 99.5, .. 98.6 99.2 

Both Cont. Rec. 94.6. 1.3, - 93.2 
Interview 84,9 :685'" '80.9 
tual 99.0- 97.3 98.7 

SA' C :-.Meanof;BandC 
3-5' " Cont.Rec. 90.1 " i.0 92.2 

'A Interview 93.3' ' 84.1 - 71.0 
Male Dual 99.5 100.0 , 97.4 

* Femamle Cont. Rec. 87.6 94.2 ' 92.2 
interview ,91.3 84.5 2 79.0 
Dual 99.2 99.1 , 98,9 

"9" 
, Both 	 Cont. Rec. 88.8 97. . ' . 

Interview 92.3 . 84.3:. 74.7
lDul 99,4 99.6 98.0 

2,,'"Contmuou sRecording System., 
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coverages for six months of Subsamples A, B, and C are significantly greater 
than the mean coverages for twelve months or Subsamples B and C. This 
last comparison is shown in Table 22. 

Table 22 

Comparison of Coverage Rates of Six-Month, Twelve-Month, and 
Eighteen-Month Recall Periods, Subsamples A, B, and C, by Respective 
Coverage Rates, Urban Areas 

Average Average 
Si\-MoInlth Twelve-Month Eighteen-Month 

Coverage Rate Coverage Rate Coverage Rate 

Sex 
Categories System Sub,ample, A. B,. C' Sus:hnmples B3,C Subample C 

Male Cont. Rec.' 92.8 92.2 86.4 
Interview 88.0 71.0 72.6 
lthal 99.2 97.4 96.3 

Female Cont., Rec. 91.4 92.2 89.3 
Interview 89.2 79.0 74.1 
I)tlal 99.3 98.9 97.2 

141oth Cont. Rec. 92.1 92.2 87.7 
Interview 88.5 74.7 73.3 
Ihal 99.3 98.0 96.7 

mean)Periods 3. 4. 5 Io' which si\-inontlh recall data available. as follow,,: 213 r +-3(A mean) 
+ (C period 5 results). 

"Conlitltio,,Reci ding System. 

Recall that coverages for only six months retrospectively from date of 

interview were inferior in period fbur for Subsample 13in comparison to 
Subsample A. aid were inferior in period five for Subsample C in compari
son to Subsamrple A (altholgh to a lesser degree than Subsanple B in period 
four). )id respondents of these suihsamples themselves present greater dif
ficultics than Subsample A respondents or was worker performance superior 
in Subsample A? A check upon this problem is provided by the continuous 
recording system workers. )uring these periods, the nature of their tasks did 

not change. that is, they made short visits every two months it) each house
hold. The mean coverages of recorders in Subsample 13 for period four were 
in every case less than in Subsample A. (Although recorders are placed in 
six-mouth and twelve-month locations of the table, this does not signal any 
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change from their bimonthly visit, but only mems that results shown are 
averages for two six-month periods.) On the other hand, the coverages of 
recorders in period five in Subsample C were superior in every case to that 
of recorders in Sabsamnple A. This result suggests that Subsample B in 
p~eriod four did objectively present greater difficulties for survey workers 
than Subsample A. This does not seem true of Subsample C, however. Since 
Subsample C coverages tor 12 months are less than Subsample A coverages 
for 6 months, one is led to ttribute the difference to recall lapses rather than 
to respondent or interviewer vai'abi lity. 

Table 22 also shows !!m, the 1l-month survey coverage of Subsample C is 
only slightly less (and not significantly so) than the mean survey coverage of 
Subsamples B and C for 12 months. However. before concluding that 18
month coverage is only negligibly less ,:omplete than 12-month coverage. 
one must take into account several considerations which follow. 

Table 23 breaks out from the 12- and 18-month coverages the coverages, 
respectively, of the sev-nth to the twelfth, and of the thirteenth to the 
eighteenth months. A focus upon these particulai months rather than upon 
the 12- and 18-month periods reveals a steady deterioration of coverage from 
1-6 through 7-12 to 13-18 month,;. The same approximate pattern appears in 
survey coverages for each se\ separately and for both sexes together. 

Coverage drops 0rom188.5 percent for births of children of both sexes in 
months 1-6 to 68.9 in months 7-12 and down to 52.3 percent for months 
13-18. These are large and significant drops. 

In assessing these data, the careful observer may also note a slight down
ward gradient in the recording system results for the same periods in which 
the 7-12-month recall of the survey took place (in period three of Subsample 
B an(' in period four of Subsaample C). and a large dip downwards in the 
period of the 13-18-month recall (period three in Subsample C). However. 
this decline of the recording system was due to another reason. What looks 
like a decline of recording system coverage from time of interview looking 
backwards was actually an improvement in the efficiency of the recording 
system from third to Fourth to fifth period. This will he :een more readily in 
the following data glvg ihe recording system coverage rates for all areas 
covered in each period of t*,servation: 

Periods 1 2 3 4 5 6 7 8 
Coverages 87.0 80.9 82.0 90.1 96.4 '92.5 91.6 95.2' 

'"rhe decline of the survey'coverage cannot, however. be'attributed to the 
Same cause. Coverage of the survey system as awhole was as good in period 
three as it was in periods four and five, as the following data show: 
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Period 1 2 3. 4 5. 6 7 8, 
Cov(rages 66.4 79.4 91.5 87.8 86.6 89.5 84.1 87.2° 

in short, the decline in survey coverage is clear!y due to a decline in 
respondent recall for 7-12 as opposed to 1-6 months, and to a Similar decline 
in recall for 13-18 as opposed to 7-12 months. Taking both sexes together
(although the decline was less serious for female than male babies), the 
decline from 1-6 months to 7-12 months was one of 19.6 percentage points, 
and that from 7-12 to 13-18 months was one of an additional 16.6 points. 

Table 23 
Comparison of Coverage Rates Pertaining to Recall of Births, 1-6, 7-12, 
and 13-18 Months Before Interview, U'rban Areas 

RECAI .. PERIOI)S 

Sex System 1-6 Monthsv' 7-12 Months" 13-18 Months", 

Male Cont. Rec." 92.8 90.2 62.8 
Interview 88.0 5.2 54.0 
Dual 99.2 96.4 82.9 

Female Cont. Rec. 91.4 90.0 85.7 
Interview 89.2 73.0 50.0 
l)ual 99.3 97.6 92.9 

Both (ont. Rec. 92. I 90.2 70.3 
Interview 88.5 68.9 52.3 
Dual 99.3 97.0 85.8 

"Period% 3. 4.5 for khich ,i \-month recall data ava i Iahle. a%fol Iom, : 121i mean) 3(A mean) 
+ (C period 5 restilts)l -- 6. 

"Unweighted avclage: 101 reiull,. pci ,d3) i- tC rc'1lts periol 4)1 - 2. 
C reul%. pc mtid 3. 
d'onti nuou, Recolding Systcm. 

Comparison of Coverages, Rural Area 

The characteristics of these rural coverage rates arc q'iite different than 
those of the urban rates. The visibility of life in most rural cominuni ties may 
account for these differences. 

Few differences are found between subsample coverages. and all rates are 
quite superior. Table 24 shows that overall coverages for 12 months for 
Stubsamples H and C compare favorably with the 6-month coverages of 
Subsample, A. B. and C. 
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Table 2,4 
Comparison of Coverage Rates of Twelve-Month Recall,with Coverage 
Rates of Six-Month Recall, Subsamples B and C for Twelve Months, and 
Averages of Subsample A, B,and.C, Rural Areas 

SIX-MONTH RECALL. TWELVIE-MONTI RECALL. 
System Suhsamples Sibsaniples 

Mean. 
Periods 	 B B C, 

4-5 Cont, Rec." I00.0 	 98.2 98.2 
B Interview 98.2 98.2 94.7 

Male Dual 100.0 10W.0 99.9 
Female Cont. Rec. 100.0 97.5 98.1

Intervie" 96.2 97.5 98. 
Dual 1W0.0 99.9 100.0 

Both Cont. Rec. I00.0 97.9 100.0 
Interview 97.4 97.9 97.4 
)ual 100.0 100.0 100.0 

A C Mean of B & C 

3-5' Cont. Rec. 98.8 100.0 98.2
 
A Interview 97.5 94.8 96.4
 

Male )ual !00.0 100.0 100.0
 
Female Cont. Rec. 97.3 100.0 97.8
 

Interview 97.2 100.0 97.8
 
Dual 99.9 100.0 100.0
 

Both 	 Cont. Rec. 98.1 100.(0 99.0
 
Interview 97.4 97.4 97.6
 
Dual 100.0 100.0 100.0
 

'Contintjou Recording System.
'Unweighted mean. 

Table 25 compares coverages for 6-, 12-, and 18-month durations. A dif
ference is found between 6- and 12-month coverages on the one hand and 
18-month coverage on the other, but is not large. Eighteen-month coverage, 
absolutely speaking, is still quite good. 

Table 26 presents the crucial data for judgment upon the cost benefits of 
alternative frequencies of surveys. In it. one discovers little difference be
tween the 1-6 and the 7-12 month coverages. Different and lower cove:'age, 
however, occurs for the 3-18 month retrospective recall. Nevertheless, 

.survey coveragc- remains acceptably high, averaging (for both sexes) 88.3 
percent while dual record coverage averages 99.1 percent. 
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'Table'25,
 
Comparlson of Coverage Rates of Six-Month, Twelve-Month, and
Eighteen-Month Recall Periods, Subsamples A, B, and C., by Respective
Coverage Rates Rural Areas 

Average Average Average
Six-Month Twelve-Month Eighteen-MonthCoverage Rate Coverage Rate Cov'rage Rate 

Sex System Subsamples A. B.C" Subsamples 13.C Subsaniple C'Categories 
* Male Cont. Rec." 99.4 98.2 95.7Interview 97.3 96.4Dual 93.8100.0 
 100.0 99.7Female Cont. Rec, 98.6 97.8 97.3Interview '97.3 978 94.7" Dual' I() 
 100.0 99.9''Both Cont. Rec. 99.0 99.0 96.5Interview 97.4 97.6 94.2Dual 100.0 100.0 ' 99.8 

"Period3.4.5 for which six-month recall data available. as follows: 12(B mehn) + 3(A mean)'+ (C period 5 results) 1 6."nweighted, average: (13results, period 3) - (Cresults, period 4)'+C results. period 3.
'Continuous Recording System. 

Table 26 
Comparison'of Coverage Rates Pertainind to Recall of Births, 1-6 7 12and 13-18 Months Before Interview, Rural Akreas 

RECALLPERIODSSex. Sy.stem I-6 Months" 7-12 Months '13-18 IMonths" 
Male Cont. Rec." 99.4. 
 96.1 87.5
Interview, 97.3 96.2 90.3Dual I(K.O 99.8 98.8Feniale' "Cont.'Rec. 98.61 '.95.4 95.2'Interview 97.3 . 97.8 87.0Dual . l(0.0' 99.9 99.4Both-, Cont. Rec. . 99,0 95.4 91.9Interview ,,,+ .,, Dua l , 97,4 , 97.0" + ( .0 " 88.3 

Du, 
 99.8 99.1
'IlPeriods 3, 4; 5 for which six-mnith recall data available. as follows: 12(13tmean) - 3(A mean)

+ (C pjeriod 5results) I + 6.,'Mean ofcoverages ol'Subsamnle B.perod 3. and of Subsample C.period 4..'YC results, period 3. 
"'Conlinijous Recording System. 
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Implications 

Substantially less recall of births takes place for tile period 7-12 months 
before interview than takes place for the period 1-6 months before iriterview. 
This remains true even after allowing for a small contribution in Subsample
B becausce of greater difficulties with respondents or less efficient interview 
techniques. Further. urban recall of births again drops substantially from the 
period 7-12 months before intcrvie%%to tile period 13-18 months before inter
view. 

Do the benefits in decreased costs obtained by omitting the mid-year 
su rve. outweigh the Ios, in qualit of data caused by the decrease in cover
age occasioned b. this omission? What ;s the result of omitting the first two 
,srve, ill 18-molth period such as one beginping in July of ye,.r X anidaln 
ending at the elld of"I)cccmher in ,ear N - 1.with the sur\ey f'fIlowing in 
Ja.rtiuar of ear 2'?iN 
The ;ins\ el- to such ullestion, mustl depend to sonc extent upon the goals

pulslCd b lialrticulatr projectS and u1pol the \alies of persons making the 
:,ses,,ent. Se~cral principles can be formulated relevant to policy deci
sions. ho\,ever. 

rhe fiist principle is that \\ht1her quafit. of dtlla is seriously compromised 
depends to a great c\tent upon dual rccord coverage, that is. numnlber of 
ma:chcd cases pli,, number of cae,s tiquell klisco\'Cerd by each of the 
, stems independenld\ . This cones do%n to ',,a\ing that lower coveriage cil 
he tolerated in one s\ stern if ierflmn-illilice of the other systemi is superior. 

The second principle is that a loker limit must he set to coverage in either 
of the two s. stems. if coverage sIhould ll to 4) percent or below in either 
system. for e\ample. morale in that system is likely to be affected. Mediocre 
standards of performance Might .11 he passed through atttitudes displayed 
to memlbers of the better -,sslem ith the passage ofi rle. 

A practical way of gaugiig application of these ,to principles to a dual 
iecord system is e\auinatioln of dulI record coverage. If one systei's 
coverage is high :NlOugl, 0 make a quality rCsult out of the ratio of observed 
to true total births of both system,, together (dual coverage), and if the other 
systems coverage is not belov. sonic mininial level. say 6(1 percent. then the 
lower coverage of the first system seenmis tolerable. This system Shotild be 
encouraged to strive to iniplOVe its covelagC l,time passes.

When is a ratio of observed to true total births for dual coverage a quality 
result? The answer \\illtliffer in different project situations and in terms of 
the values of various,assessors. 

The sehior author of the present work approaches the answer from both a 
cost-benefit point of view and also from the viewpoint' of the project itself. 
especially whether its main goal is substantive estimates or methodological 
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contributions. In a substantive estimate-oriented project, when overall ob
,Served cases (dual record coverage) reach 90 percent of the true total and 

WhA 6neither system's coverage rate is below 60 percent, the benefits ob
taiied by omitting one (or two) surveys seem to him to outweigh the quality 
b~nefits gained by adding a second (or third) survey to increase coverage 
from 90 to say 95 percent. A good estimate of the true number of events can 
be 'made from the Chandrasekaran-Deming application fromta dual record 
coverage of 90 percent. This judgment of benefits might be quite different if 
the project were heavily methodological in character. 

Data ofthe ,,ICPS studv. Taking the point of the study to be (as it was) 
application to substantively oriented projects in a significant sample of a 
developing nation. the data lead one to juidge that in both rural and urban 
areas the benefits of omitting the mid-year survey would considerably out
weigh any disadvantages. The difference between adual record coverage of 

96.4 percent, the lowest level achieved in rural and urban areas for a 7-12 
month coverage in four trials, and 99.3 percent, the highest mean level 
achieved by the semiannual surveys, is not a benefit to justify the cost of an 
additional survey, especially when the known coverage rates permit one to 
estimate the difference between the total achieved and the true total. 

But it is understood that this conclusion is reached on the assumption that 
the method or the recording system is a bimonthly house visit to inquire of 
births and deaths, and that this frequency is not changed.

.On the other hand, coverage for the period 13-18 months before interview 

of the urban area seems too low to place confidencc in such an arrangement. 
First, inclusion of such low coverage survey data reduces dual coverage of 
births of both male infants and of infants of both sexes to a point well below 

90 percent. Coverages in the survey system range from 50 to 54 percent ofall 

births. Serious biases might well creep into the estimates by applying the 

Chandrasekaran-Deming formula to such data. The benefits of cutting out 

the expenses of the additional second out of three surveys are not justified 

because of the resultant loss of quality of data. Even though less expensive. 
considerable funds are still required to mount a dual record project utiliziig 

one survey every 18 months. To do so in an urban environnient'like that of 

Cagayan de Oro. which may be quite typical of difficulties to be encountered 
ihd'ther cities of the developing world. would seem to be false economy that 

could waste the money to be spent in any case. 
The objection might be raised that a quite different picture and resulting 

judgment might be forthcoming if attention had been paid rather to Zhe data 

flr 18 months as a whole as shown in Table 21. This objection rests upon a 

misapprehension. Table 21 without the correction of Table 22 which shows 
the values for the 13-18 month period might lead the unwary to picture an 

rate that stretches in homogeneous fashionacceptable average coverage 
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over the entire 18 months. Such a homogeneous coverage rate does not 
exist, but coverages differ for each 6-month period. It is necessary to look 
specifically at the ",:akest link in this three-period chain, and to make one's 
judgement on the biases likely to affect the data for the period 13-18 months 
before interview. Such judgment can hardly be Flavorable in view of possible 
biases. 

Rural data for the period 13-18 months before interview lead to a different 
conclusion. They seem sufficient to justify a single survey once in 18 
months. Adding a second survey merely to increase the quality of data 
Would seem an unjustifitble cost. Other considerations might enter into the 
practical judgment. however. especiafly given the urban result. The desire to 
publish annual rates (\ hich would give some difficulties in the case of sutr
veys once in 18 months). the desiie to have similar urban-and rural proce
dures. and the difliculties of handling 18-month long periods, could lead one 
to settle upon :n annual survey in the rural as well as the urban areas of a 
country. However, such co'nsiderations are irrelevant here where the point 
is simply whether added quality of datlaJustilies costs. 

Conclusion 
In summary, then the conclusion of this study is that the Minanao Cen

ter for Population Studies project. and those dual record projects whose 
continuous recordi ig systems make short visits to each household every two 
or three months, could in both rural and urban area,; decrease frequency of 
survey from two 'o one per year without serious loss of quality of data. 
Further. one survey every eighteen months in rural but not in urban areas 
would produce data of sufficiently high quality. The assumption of these 
conclusions is that frequency of house visits of the recording system isnot to 
be changed. 
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The previous chapter considered survey frequencyas a potential means'of 
cutting costs in a dual record project concerned with gathering substantive 
data. The present chapter continues the inquiry into several modes of reduc
ing costs without appreciably affecting quality of data, in projects concerned 
with substantive data production. 

Earliest dual record studies seem largely to have used surveys to check 
vital registration (Marks et al. 1974). Later dual record studies in Asia 
(Chandrasekaran and )eming 1949. Wells and Agrawal 1967. Agrawal 1969, 
Pakistan Institute 1968 and 1971. National Statistics Office. Thailand 1969. 
Haceteppe University 1970. Seltzer 1969. Abernathy and Lunde 1970. and 
Wells 197 1) began to use separate and special continuous recording systems 
(not merely the regular civil registration). Some of these used house visits. 
others used an approach based upon community contacts or informants. In 
the course of these projects and of later work done in Turkey. Africa. South 
America, and i-:hc Philippines. questions have surfaced as to the advan
tages of the house visit approach v'is-i''-vis the commuity contacts ap
proavh. of part-time vis-i-vis full time workers in a recording system. and of 
optimal size of population which a recorder should be assigned to cover. 

In Fact. several studies have been carried out along these lines but as yet 
the qtlestions have not been solved. In fact. these questions are quite com
plex. ifone is looking for an optimum answer. For instance, size of popula
tion is sUggested (Marks el al. 1974) at 3.000-6.000 per full time worker. This 
figure takes account of sampling error- non-sampling error, matching error, 
and costs. The extent of range in the suggestion. however, is large and lack 
of specificity needs narrowing down through the provision of data upon the 
point. 

There are probably no all-encompassing answers to some of these points. 
What may seem a reasonable population size on one kind of terrain, for 
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Instan'ce a'flat'and easily traversed area in which dwelling units cluster. may 
prove quite beyond possibilities of adequate coverage in a mountainous area
,where people tend to live on comparatively isolated farms. A community 
contact approach may work much more effectively in a Culture where people 
are sociable and vhere gossip has large play, but be inadequate in a culture 
where people tend to be clannish, taciturn, and secretive with strangers.

Nevertheless. the general dimensions of the answers will become clearer 
when a more abundnMt literlture bi ilds tip on studies of different ap
proaches. population sizeS, ;and employlent i'rangenents with workers
(full or part-time). However. besides this general orientation to\Vards con
tributing to lethoLologicl knowledge, the MCPS also had a more practical
goal-how to reduce costs of a dulL record project in the Philippines and in 
countries like the Philippines. 

Cost-Benefit Implications 

The study ofdata-gat hering approaches investigates coverage of birth and of
death by recorders utilizing a) a house visit approach only. b) a community 
contacts (informants) approach only. and c) a combination of these ap
proaches in which equal time is given to use of both approaches. On the 
basis of earl, MCPS experience, the house visit approach seemed to be 
more effective as a data-gathering means than either of the other alterna
tives. However. the approach is more expensive and ti ie-consuminirm! than 
either of the other two approache, while the community contacts approach
is the least expensive. Further it was believed that use of the community 
contacts approach would increase the independence of the two systems, as it
would provide each system with a distinctively different data-gathering ap
proach. House visits by the recorders to each hottsehold at regular intervals 
(every two or three months in lhe e\perimental areas) does not dif. r from. 
although it is shorter than, a survey interview. Use of a community contacts 
approach would not only cut costs considerably. but would probably reduce 
respondent fatigue. The important question to be ils%\ered, hovever. re
lates to the quality of the data. if data were seriously downgraded by sub
stitution of a community contacts approach, theilthe henelits of any savings
would be vitiated. 

The study also focusses upon employment arrangements. Part-time (four
hours a day) workers are believed more acceptable to respondents, hecause 
they are more likely to be working in or near their own neighborhoods and 
local areas. This is particularly so if the recorders are married women ages 
25-40 and if their visits are looked upon by respondents as more it. the nature
of a friendly neighborhood call than a business matter. However. part-time
workers are more expensive than full-time workers for two reasons. First, 
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gretter inducements are necessary to persuade them to take the job pre
cisely because it is part-time. Therefore, higher hourly pay or other special
benefits are usually necessary to attract them to the job. Secondly, more 
highly paid supervisors are necessary to oversce their work. 

If full-time workers are as effective in obtaining coverage of birth and 
death events, substitution of' full-time for part-time workers would lower 
costs of field workers per respondent, would require Fewer supervisors, and 
would cut training costs in two ways. First there would be fewer persons to 
train, and secondly, because the turnover rate of full-time workers is much 
lower, it would decrease training costs of new workers. Turnover is greater 
among part-time workers becauise they are often dissatisfied with a job that 
is not full-time. , 

Actual optimum population size, taking costs and coverage into account, 
formed the third interest of' the study. First, the differences in ,.overage 
obtained by full-time and by part-time workers might possibly vary out of 
proportion to their hours of labor in view of morale differentials. Secondly,
differences in coverage between various popuhltion sizes may be fairly min
imal tip to some rcasonable maximum and above some reasonable minimum 
points so that workers may be assignel larger aireas without significant loss 
ill coverage of vital events and iii quadity of data. Questions about such 
matters have important implications in terms of costs. If a single worker can 
handle a population of size X as effectively or almost as effectively as a 
population only half its size, tle btidget for workers can be cut in half. The 
implications, however, of larger areis per worker f"or variance sizes are 
more complex and require sep;ralte investigation. 
Research Design and Implementation 

A two 'ictor (2 x 3 leels) completely randonlized design was chosen for 
this study. Two replicatiol, 'vere to be made for each cell during each study
period. The cell entries were tbe coverage rates rather than num1ber of vital 
events. The coverage rates are superior for measurement because unlike 
vital events they do not fLctutme frol seasonal causes or decline because of 
decline in fertility or mortality nrather than because of v'arying effectiveness 
of size, approach, illd work arranmgement. 

The design took the following typical form: 

WORK Imlte 'i.%i Equdl-lie 
C'onbillattiomr. 

Co:tttl1:izy 
',lt( 

Full-time 
,, ',',X 

X111  
112

X, 

X-,1 
X."12
X.,X: 

X:;, 
X31.1 

21.. X3., 
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The cell entries, XI, in the particular case are the coverIge rates Of the ithapproach, of the jth employment arrangement, and the kth replication. Forthe study of the relative effectiveness of the two employment arrangements
in alternative area sizes, and of the interaction between these two factors,the sample data were reclassified by area size (small, medium, large) and by
employment arrangement.

The assignment of study areas to each cell was handled as follows. First,
the localities previously drawn for the Misamis Oriental provincial probability sample of 1973 were grouped into nine different worker-assignments.
Grouping was in terms of geographical proximity. Six of these geographically bundled worker assignments were randomly selected to fill the six cellsfor full-time workers under the three different approaches. The remaining
three worker-assigniments wvere split into two segments each of roughly
equal population with close attention to providing clearcut boundaries and tocat for worker convenience of transportation and travel on foot. These"halves" were then assigned randomly to the six slots for half-time workers.

Two or more workers from each of the nine areas were trained on each ofthe three methods without divulging which workers would use which
method. The best worker (as evidenced in training) was then retained foreach of the full-time areas, and the best two workers for each area that had
been split into two parts were retained as half-time workers. Each workerwas then trained specifically in the method to be used during the next year of 
work (July I, 1973-June 30, 1974).

The importance to the experiment of using only the method assigned theworker was explained, and prolonged and careful attempts were made tomotivate him (her) to employ only this assigned method. The person wasalso carefully supervised in the field for use of the proper method, withdismissal as the sanction for use of other methods. To the best of the supervisors' and other administrators' knowledge. no methods hut the assigned 
ones were used by the workers. 

On July I. 1974, and for the ensuing year through June 30. 1975, (lie MCPSplanned and carried out a change in tasks o'f workers. Tasks were again
assigned randomly but with the qualifications that no worker should receive
the same task a second time, and that each of the three tasks should becarried out in two full-time and in two half-time worker-assignment areas.
As before, workers were thoroughly trained in the new method assigned
them, and the necessity of using only that method was underscored.A further word may profitably be added regarding population-area assignments per worker. While admittedly size of physical (geographical) area.
ruggedness of' terrain, and density of population are important consid
erations, size in the present investigation was defined entirely in terms of
population magnitude. This was defined in turn: 
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Employment Small Aledium Large 
Full-time Under 3,800 3,800-4,699 4.700 persons or more 
Half-time Under 2,200 2,200-2,599 2,700 persons or more 

In practice, the smallest area-population size assigned a full-time worker 
was one of 3.274 resident persons, and the largest assigned was one of 5,681 
residents. The smallest area-population assigned a half-time worker was one 
of 1,596 residents and tile largest, one of 2,726 residents. 

The experiments were conducted over four periods or two years of obser
vation. These periods correspond to the following inclusive dates and sub
sample area coverages: 

Period Incltusive Dlates Subsamph, Coverage (%) 
5 July I-December 31, 1973 25
 
6 January I-June 30, 1974 100
 
7 July I-December 31, 1974 50
 
8 January I-June 30. 1975 100
 

Hypotheses Tested 

All hypotheses were tested at the .05 level of significance. These hypothe
ses (separately For births and deaths) were as follows: 

* The community contacts approach is not significantly related to lower 
coverage of birth (death) events than the house visit approach. 

* Full-time workers are not signiticantly associated with lower coverage 
of birth (death) events than half-time workers. 

* L.arger-sized area-population notassignments are significantly related 
to lower coverages of birth (death) events than smaller-sized population 
assignments. 

Summary of Results 

None of the hypotheses could be rejected at the .05 level of significance, 
although sme signilicant differences were found. In general, full-time 
workers did as well as part-time workers in discovering birth and death 
events. House visits resulted in higher coverages for both full-time and 
part-time workers than community contacts, but the differences were too 
small to justify the extra expense of the house visit approach. For deaths, 
larger-sized population asjignments actually were associated. although not 
significantly, with higher coverages than smaller population assignments.
For births, full-time workers insmaller population assignment areas did 
slightly better than workers in larger population areas but the differences 
were quite small, certainly not enough to justify the added expense of the 
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house visit approach. (Best coverages were turned illby workers in 
medium-sized areas.) Part-time workers did aboult as well in large as in small 
areas, and in fact in the two 100 percent subsamples of periods six and eight, 
they did better. 

Conclusion 

The field data obtained dur'ing four periods of observation (especially 
during the two more crucial periods six and eight, when a tune-up prepara
tory period ha.d preceded and when at 100 percent subsample was utilized) 
have provided no evidence to cause re jection of'the hypotheses set up earlier 
for testing. Therefore. all tihree sets of'restltls indicate that the three cost
reducing alternatives can be aLop~ted illculture, conditionS like those ofanlld 

the southern Philippines. 
The cost-benefit implication, are evident. it is possible to design new dual 

record projects for the southern Pihilippines and developing countries with 
cultures ani ter'rin like that of the Philippines which will take advantage of 
this new knowledge and which Will be considerably less expensive to lount 
while maintaining sufficiently high quality datal. 
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12. Implications of the Misamis Oriental Studies 

It is not an easy task for the senior staff of a large. five-year project to 
review the work of their organization and then w%;ith neither exaggeration not 
diminution. attenpt to detail its practical implications to administrators of 
population programs. policynmakers, and directors of' statistical offices 
charged with the national measurement of such population parameters as 
birth and death rales. 1lithis attempt. the authors are impressed with Iheir 
experience that such administrators typically find themselves possessed of 
long lists of' obligations and agenda to be carri,.tl out by their programs and 
organizations (often accompanied with no little political pressure) and a 
shortage of funds Itaccomplish these agenda and obligations. 

Research Needs 

Executives charged with implementing population policy in developing
countries seeni more often impressed by the u'rgency of slowing down the 
growth of their burgeoning popilations than by the necessity of measuring 
accurately the increases caused by this growth. Usually they feel intensely
the necessity of reducing rates of natural increase. They are generally less 
enthusiastic about allocating fuiids friom their budgets to measure precise 
level of increase at specilied times. 

In roughly parallel fashion, administrators of census and vital registration 
agencies (where such exist) usually feel a need to upgrade their census 
ani/or vital statistics establishments. They display less interest in making
budgetary allocations fbr approaches which they often perceive as tempor
ary stop-gaps Luntil iheir censts and vital statistics systems are adequate to 
provide reliable measurement of fertility and mortality levels. 

Yet in many developing countries lack of infrastructure makes the bulk of 
the people, upon whon the success of vital registration rests, apathetic 
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about, even evasive of. their responsibilities to supply registration inforla
lion to the proper office. Absence of cheap and facile means of communica
tion so often associates registration with large difficulties, if noi outright 
hardships. that adequate coverage of vital events by the national registration 
system in many countries seems 20 years away at best. 

After sitting with population program administrdtors Itbudgetary meet
ings. one can ulndelsta1,nd their desire to allocate resources where action is 

needed most and to be niggardly in expending fund,,upon measurement and 
similar research activities. However. administrators need a valid gauge of 
the effects upon the hirth rates and the naltural increase rates which current 
program emphases and experiments are producing. They cannot depend 
upon the unreliable raItes computed frorn the tIraditional census and vital 

statistics comhination. They must initiate research that will estimate as well 
as possible the effectiveness these emphases and special programs have had. 
The alternative is a judgment bascd upon gue,,,es and impressions. This is 
not a rational mode of procedure. It can prove misleading and highly waste
ful of project funds. 

Similarly. directors of statistical offices or bureaus will need objective 
indicators of the present state (improvement or retrogression) of their census 
and vital registration establishmentS outside the ambit of these systems 
themselves. It issuggested here that the needs of these two organizations are 
complementary. and that some type of cost-sharing may be feasible. 

Both types of administrators need a1ccurate and precise fertility and mor
tality infOtrmation. In modern developing countries, however, both are typi
cally more interested infertility than mortality data. although both may 

accept the view that infant and child mortality must decline to the point 
where most children born liQ into adltthood before te probability of a 
substantial reduction in fertility becomes large. 

Granted that both kinds of admiinistrators admit a need for research to 
evaluate their programs from year to year in accordance with demonstrated 
effect of special emphases. line- of endeavor, and new input,, what kinds of 
research are to be engaged in. by whom, and how mttchi of One's budget 
should be expended upon strch re earch? This section may provide some 
help iifinding practical answers to these questions. Eventually. of course. 
only administrators themselves can make such decisions, and in doing so 
they will inevitably be harried by innumerable political. economic. anid so
cial pressures often bearing little relationship to the rational functioning of 
their organizations. Nevertheless. they must think through the decisions 
they make, and the implications of the present study have relevance to 
these. 
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What Kind of,Research? 
A population program in a developing country in danger of overpopulationaims at reducing the rate of natural increase by inducing a decline in level offertility. If national emigration was ever seriously considered to be a practical method by which a developing country could cope with this problem,

that day has ended. 
A national programl does well to count numbers of new acceptors, and tokeep, accurate tally on number and continuation rates of older acceptors.Such service statistics by themselves, however, will be insufficient. Theygive insight only into the internal working of the system. They do not allowone to gauge theieffects of the program upon national fertility and growth. Ifgreat stress is put upon such. ervice data. further danger exists that programsuccess will be equated with production of new acceptors. A program maythen find itself rewarding hi-mily planning clinics and services in proportionto the numbers of new acceptc;rs they report, a practice likely to result inpadded lists of acceptors supplied by clinics and services. Such lists mayseriously mislead admi nistrators aboti the impact which their program ishaving upon the birth rate and population growth. Interviewers in the southern Philippines have occaionally mentioned sight of whole strings of antiovulant pills lined up on shelves of houses they have vis;ted. Asked aboutthese, respondents replied. "Idon't use them but accepted them to help out
 

the motivator.

The critical test o1'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 function.
 

Data From Dual Record Sources 

A wealth'of precise and accurate data on fertility, mortality, natural increase. and even migration, if desired, is available from a dual record syRtem. The first main implication for population program administrators is thatadual record system can provide the kind of data they need to make raItionaljudgments on how large inputs they made were associated or not associatedwith changes in levels of' fertility and mortality preexisting these inputs, or
how they modified trends al'eady in motion. As a consequence of this implication, they should feel greater motivation at general meetings of bureausand departments to support budgetary requests of directors of census, registration, or other statistical officers who wish to carry out dual record researchupon vital data, even to considering sharing the expenses of such a project
from their own budget if necessary. 
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It is evident from the preceding sections that a dual record system is 
flexible, sensitive, and adapted to the measurement of short-term as well as 
long-term influences. Its sensitivity is due to an ability to measure current 
fertility for the in-scope period selected, as well as to a selfcorrecting capac
ity through its coverage estimator. Its flexibility comes from its employment 
of two systems which allow for a number of design potentials. Its adaptabil
ity isdue to the fact that one or the other of its Systems is always in the field 
and thus available for the quick collection of needed items of data. 

Example of Dual Record System Data 
The data available from the Mindanao Center for Population Studies cover 

the four years September 1,1971, to June 30. 1975. They relate to fertility,
mortality, natural increase, and migration. These data primarily refer to 
levels and changes in fertility and mortality in one province. MisamisOrien
tal, but also present an insightful picture of the kinds of migration and their 
patterns that take place within the limits of this province. 

Many provinces of the Philippines resemble Misamis Oriental with its 
agricultural economy based upon coconut, corn, and Ilimited rice produc
tion. These areas are inhabited by a largely rural people who endeavor to 
make a livingI and improve their lot in life within a framework of the values 
.Ind traditions of lowland Filipino culture groups. What hits produced fertil
ity change in ,lisami, Oriental may prove to be generalizable to other parts 
of the Philippines where condition, are similar. 

Misamis Oriental is one of the Philippine provinces, although it is not the 
Philippines. From it some check may be made uponl the effectiveness of the 
popui ation program in the Philippines. Just Isa doctor checks general bodily 
health by taking the temperature or pulse, at one location, so a check upon
the results of the population program in Misatmis Oriental can give some 
impression as to the effectiveness of the population program in general. 

Quality 1thealta. The MCPS fertility data are the only data for a set of 
Philippine populations which have a self-':hecking device that indicates 
completeness Of coverage for each system separately and for the matched 
results of both systems together, and which estimate with precision (espe
cially because raes of coverage were high and collusion judged to be absent 
on the basis ol' painstaking supervision and careful checks) the true level of 
fertility, crude and age specific. The two National Demographic Surveys
that have been carried out thus far have been the work of competent institu
tions under direction of highly qualified demographers. The method used, 
however, was tie maternal history approach perfected by Bogue and Bogue
(1970). With all its advantages, this method remains a single system method. 
Every single system method is likely to miss some relevant cases, and its 
coverage will probably not be uniform in the various regions Ind provinces 
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of thelcountry. Because it has no means of estimating its coverage, thematernal history approach, like other single system approaches, leaves uncertain the precise leve: of fertility for any given year. Further. a bunching or
heaping of births aud pregnancies typically seems to occur in the lists ofpregnancies and their terminations which women give when reporting their 
own matern-I history to interviewers. The NDS surveys apparently did not,permit proxy reports which are generally not encouraged in maternal historydata. Where they are tolerated, such reports are apt to further obscure the 
true level of fertility.

The National Census and Statistics Office (formerly the Bureau of the
Census and Statistics) for several years implemented itnational dual record 
system in the Philippines. Direction of this project was capable and COlr.etent. However, from the outset, its administrators were faced with a ,..jordifficulty. While the survey system was under their effective control, thecontinuous special registration system in important ways wits not subject totheir fulljurisdiction. The general registration system was of no great help tothem in this problem. The continuous special registration system appears tohave introduced serious biases into provincial and regional estimates. It ishard to be confident of a national result based upon averages of these pro
vincial and regional estimates. 

AlIain features of'the Alisamis Oriental hfrility data. These data deserve 
careful examination by administrators of the Commission on Population and
by other population polic\ makers of the Philippines. But they are also relevant to the decisions which must be made by administrators of population
programs and of statistical offices in other developing countries.

Both urban and rural data of' the dual record project of the Mindanao
Center for Population Studies exhibit a decline in fertility over the period
September 1971 through June 
 1975. This decline may in some partbe at
tributable to the increasing age at first marriage of young women. However,as hits been shown in the section on fertility, a substantial decline also 
occurs in the birth rates of currently married women; this portion of thedecline cannot be attributed either to delayed first marriage or to an increase
in incidence of widowhood or of other marriage dissolution. 

Comparison of age specific rates for all women and for currently married 
women over the years from 1971 through June 1975 makes it clear that
currently married women ages 20 to 34 h:tve reduced their fertility. Thischange also appeatis in the total fertility and. the gross reproduction rates.Presumably these women have accomplished this reduction by using the 
meany, available, that is, the various family planning services and clinics
accessible to them. These institutions present, generally, a selection ofmethods from rhythm to the IUD, to offer each person a method compatible
with that person's conscience. 
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The decline thus far registered in the urban MCPSsample area has not 
proved significant at the .05 level ofprobability, but this trend is-moving in a
direction that !cads one to believe that it will soon become significant'.-(This
dual record project has discontinued field work, and closed entirely at the
end of its five-year contract on May 31. 1976.) The trend in the rural sample
area is already significant at the .05 level. In the provincial probability sam
pie. only two years of data have been collected, not enough to warrant
speaking of a trend. But the movement of fertility in this sample has been 
downwards over these two years.

Administrators of population programs in devv~oping countries will be
interested in asking why fertility in this approximately 25.000 person iralsample has declined more rapidly than in the same sized sample of the city 6f
Cagayan de Oro. Secondly. they may wonder whether births have merely
been postponed in this rural area or whether their number has actually been
reduced from the viewpoint of eventual completed family size.

The answer to the first question may furnish the key to motivation of rural 
populations to reduce their birth rates,. At present, the only well
documented case history of a rural Philippine population that has voluntarily
reduced its fertility by a significant amount over a short period of sonic four 
years is the population of this rural methodological sample. That this reduc
tion was accomplished by Iiamily planning seems evident since the decline 
appears in the rates for currently married women. 

The studies of the Mindanao Center did not include questions aimed at
uncovering the-dynamics of this change. They were directed toward meas
urement of what was happening as ,ccurately-as possible. not measurement 
of why. That is. they were oriented toward measurement of crude and age
specific birth ra s. not toward knowledge. attitude. and practice questions
with regard to flamily planning.

Nevertheless, the project stalf were aware that a large-scale rural electric
service cooperative was beginning to supply members of the cooperative
with electricity towards the end of 1971, especially near its headquarters
which are situated in the center of the methodological sample. They also
noted that some nine months after electricity had reached a substantial and
increasing number of subscribers. the birth rate of residents of this rural area 
began to decline. 

Accordingly, in another study they undertook, not connected contractu
ally with the dual records project bilt directed toward study of important
sociocultural effects of this electrification cooperative (the Misamis Oriental
Rural Electric Service Cooperative). they asked respondents whether theyhad purchased electrical appliances and/or facilities beyond the illumination 
itself. They also a;ked why people of the respondent's neighborhood might
be practicing family planning. 
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'Replies revealed the purchase, of many small appliances and other convenience items. The essential point seems to be this: These were purchases
which a poor family might make with effort and hard saving, but which
would not be much heyond their means. The purchase was costly enough,
however, to prevent them from investing for some time in a competing
desire or good-such isanother birth with its various expenses. The pulr
chases included among other things thermostatically controlled ele'L'tricirons, hot plates. mnotors to power sewing machines which were previously
manually powered, small refrigerators, electric (is opposed battery)to
radios, and membership in cooperative pure water neighbo-hood associations which weie buying an electric pump. The most frequent purchase was 
an iron. One w\'ho has never been lorced by lack of electricity to iron clotheswith a coal-heatetl iron will hardly 1understand the appeal ofla thermostati
cally controlled electric iron. Likewise aperson who has never shared with a poor family the e\perience of such prized food as meat or fish spoiling
because not kept in cold sorage can scarcely grasp the attraction Ftr these
fainilies of a smeail refrigerator where meat. fish. and other foods-can be 
protected from spoilage by heat and insects.' 

The types of reply to both questions suggested to the MCPS staff that
couples were not practicing family planning because they had illumination at
night or for such simplistic reasons, but because the availability of electricity
had interacted with the availability of family planning services(which were
already present) in ways importan tor a population control program.

These coupdes wanted, and apparently wanted strongly, some of the elec
trically dependent conveniences and appliances which they could have ifthey scraped an1d saved. However. they apparently felt they could not have
these if they also had another birth. In other words, they were faced with achoice whereby they could not have both desired alternatives. Family plan
ning services were at hand to show them how to avoid the competing birth. 
They chose to use these services and to avoid the birth. ,


The second question. raised previously, is also important. Are these
couples merely postponing a birth or have they reduced the number of
children they will eventually have in their completed families? The responseto the question on why neighbors were practicing family planning would 
suggest that a substantial number intended only to postpone a birth or two.These answers mainly stressed economic ha'd times, In the context ofsimultaneous payments for illumination and appliances, such answers indicated arational weighing of alternative costs. However, incountries where a
substantial birth rate decline has occurred through use of family planning,rarely if ever has fertility returned to its former high level. Apparently, after 
one desire has been achieved through regulation of births by couples, other
felt needs suggest themselves. This is to say that where a substantial fertility 
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decline has once occurred, having another birth becomes more a question of 
choice between alternatives than of simply following traditional behavior. In 
addition, when a woman postpones a birth for one or two years. she elimi
nates fertility from these years of her fertile period. In the ;,mrs that follow. 
she may find it less possible to bear as many children as she would like since 
earlier years tend to be more fectnd than later years. Nevcrtheless. it is not 
impossible for the birth rate to rebound upwards after a decline occasioned 
by an infrastructure such as electrification. 

Inplication.s olru'alficrlility dc'line. Administrators of population pro
grams may wonder about the point of' this experience. It is not practicable 
for them to think of setting tip electrification projects in even a few. much
less the main diverse rural areas of their countries. Some may also have had 
the experience in their own countries that electrification projects were 1iot 
associated with decline in rural fertility. 

The point is not electrification at all. It is rather that this e\perience shows 
that rural xkomen can be persuaded to reduce their f'ertility. and rapidly, if 
the right key can be found to motivate them to do so. 

While it may not be possible to provide electrification for rural people on a 
large scale, the experience from thi,, electrificattion project in western Mis
amis Oriental Province of the Philippine, may be generalizable. The key to 
persuading rural people to reduce fertility lly be found illa study of' ways to 
provide such people with opportunities to purchase items they reaiy need 
and want. or would want if the itms were displayed to them. The purchases 
must be practicable from their own sinall savings and by dint of a real effort. 
This opportunity should not he conceived of as a government giveaway 
program in any sense. Such. an approach would conflict with the essential 
ingredient of competition on the level of scarce resources for the good whir.,r
they desire. If really needed and worthwhile items are made available to 
them in a range of prices they can afford albeit with some effort (perhaps
with little or no governmont fanfare). and if fItmily planning services are 
available in the local area. th, same conflict between desire for goods and 
bearing another child may be resolved in favor of goods through use of 
family planning services.jus, as it was apparently resolved among the 25,000 
persons of the MCPS rural sample. 

iJJlrenteialfrtility dla. Differential fertility data are useful in such a' 
context. For example. differential fertility by education of wife and occupa
tion of husband may reveal which categories of the general population have 
felt more strongly a desire to limit their children. Such data could reveal not 
only which types (if people have in the past been better targets for family
planning services and offerings. They may also show which kinds of people 
are today probably more attracted to postponing a birth to attain some good 
or desire. 
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After age standardization had cleared away differences because of popula
tiondistribution in the MCPS urban methodological sample, it was currently 
married women with highest and with lowest education who had low current 
fertility. Again after age standardization of data by occupation of husband of 
currently married women. the relationship expected in view of the educa
tional data was that the wives of professionals and paraprofessionals exhib
ited lower fertility than the other wives. But the low fertility of wives of 
husbands with skilled and semiskilled occupations was less expected.
Perhaps this low fertility is related to needs and wants such families have to 
satisfy aspirations for social emuilation, especially in education of their chil
dren. Perhaps, too, women with less education are more likely to marry
husbands engaged in skilled and semiskilled occupations than husbands en
gaged in clerical work. 

In the rural areas an inverse differential fertility by educational class was 
found and standardization accentuated this differential, rather than softening
it. However. a considerable proportion of this differential appears due to 
delay of first marriage by younger women. Standardized rates for currently
married women show sharp differences between the fertility of women with 
one or more completed years of college education and those with less educa
tional achievement. [lut not much difference in f'ertilit' by ed ucation within 
the last category of women (with less than one year of c, llege). Thus women 
with some college education seem to ha.ve led the way to reduction of fertil
ity in the rural sample.

The wives of skilled and semiskilled workers of the rural sample took the 
lead in reducing their fertility. The fertility of profesionals and paraprofes
sionals was higher. This at first surprising finding may be less so if one, 
reflects thai professionals and paraprofessionals who locate in rural areas 
may be somewhat different types than their urban cotil terparts-more the 
country squire and less the btsy. competitive urban professional.

These rural differentials may give further clues as to kinds of appliances
and conveniences which aroused desires that interacted with available flam
ily planning services. Wives of husbands in the skilled trades may have been 
more attracled to t motor for their sewing machine or an iron since they
presumably do their own housework. Their husbands may be thinking of 
power tools. Women with college education may have been attracted more 
to luxury or higher cost items like stereo sets, larger refrigerators, electric 
fans, or even television receivers. 

Relevant /'eatures of ,lliuamisOriental mortalityv data. Reliable data oil 
level of mortality are also relevant to decisions which population program
and statistical bureau administrators as well as health department officers 
and policymakers must make. Without good data on mortality. the popula
tion program administrator finds it hard to gauge wvhat a particular program 
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is accomplishing with respect to natural increase, even if good fertility data 
are available. If the death rate has fallen faster than the birth rate. and if the
administrator does not know this, it will be difficult to explain to higherpolicymakers why. despite the decline in birth rate attributable to the ad
ministrator's own program, the rate of growth remains as high if not higher
than before. Besides powerful humane reasons for desiring to reduce mortal
ity levels to the extent possible, the administrator also has reason to believe
that declines in mortality will eventually lead to further declines in fertility.
On the other hand, if mortality is increasing over the past several years, this
should be a source of concern. Besides the increased human suffering in
volved. it may mean that people who might otherwise postpone a child will 
now 
decide not to do so because they fear that more of their children will die 
before reaching adulthood. 

An objection may be raised against the dual record system with respect to 
the mortality data it provided in the MCPS case. It may be argued that
despite its expense. the dual record system did not provide reliable data.
Purposive concealment may obscure the true level of mortality.

That such concealment may in fact hide the actual level otf mortality is 
true. However. this is not because of a dual record approach but in spite of
it. If substantial purposive concealment actually occurs, a single system
approach would have done less well because, besides missing the same
concealed cases, it would probably miss some non-concealed deaths through 
coverage failure. 

Secondly, without a dual record approach, it is unlikely that the suspicion
would have arisen that substantial purposive concealment was occurring.
Low levels of mortality would have been attributed to coverage errors. 

Only the simultaneous concurrence of quite low level mortality with high
coverage rates in a carefully trained and carefully supervised dual record
 
study originally led to the suspicion and then to the hypothesis of wide
spread purposive concealment.
 

It is not certain that sik iificant purposive concealment of death occurs. 
The death rates reported, especially during periods five through seven, are
within the range of mortality levels that would occur in a stable population
with the same parameters of population structure, birth rates, and natural
increase. If substantial concealment in fact has not occurred, or if it has, but
if the percentage of concealment has remained fairly constant over time,
then mortality in both urban and rural MCPS areas increased during periods
five through seven. 

At the same time fertility in the urban area rose. The increase in mortality
would have tended to contain an otherwise large natural increase. In the
rural area, the declining fertility would have combiaed with the increasing
mortality to lower natural increase considerably. 
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In general, policymakers and health department administrators should beconcerned by such increases in mortality over a four-year, eight-period duration. A serious food shortage and a large inflation occurred in the Philippines during the same period and are probably associated with these results.The danger is that such hard times may weaken younger children's resist
ance. An epidemic of the dimensions of the Asian flu which swept through
many countries some years ago might cause considerable damage in such a 
case. 

Alain Jfatures of the Misamis Oriental iuiration data. The close account
kept in a dual record system of multiple migration into and from themethodological samples can provide administrators with important knowledge of the dimensions of migration that take place in the urban and rural areas of their countries. These proved large in the southern Philippines case.Nor were these southern Philippine migrations by any means confined to thehinterlands of the two samples. In the urban sample, 53 percent of all in
migrants had come from another island of the Philippines or at least from aprovince other than Misamis Oriental. Forty-eight percent of the out
migrants were moving to another island or at least to another province.Forty-seven percent of the rural in-migrants and 43 percent of the out
migrants had either come from or were going to another province or evenanother island. In short, these were substantial moves that took place.

Reasons for migration into and out of these southern Philippine localities,rural and urban, to a large extent boiled down to seeking work or accompanying a household head who was seeking work. Implications for
policy makers of developing countries are not inconsiderable. In each area of
thes.e two Philippine samples, the stream 
of in-migrants that replaced the
stream of out-migrants had much the same characteristics of age, reason for
migration, origin or destination, and marital status. The 
 impression conveyed by these characteristics and by the amount of net migration is of a
random, rather than a well-organized, search for improved economic oppor
tunities. Taken at face value, such results as these would seem to indicatethat migration is not redistributing the population in an efficient way. Population program directors and policymakers of developing countries would begreatly helped in many decisions by such data. A cost-benefit study of
migration, including both economic and psychological costs to migrants,well as asthe social costs incurred by the areas of origin and of destination,
might be a valuable contribution, as Myers (1975) suggests, to a fuller understanding of such migration processes by these administrators and for learn
ing how best to cope with them.

The MCPS migration data also reinforce another point developed earlier.
That was the powerful ordering which economic motivation exerts on way of
life. Fi nding that people are willing to leave home to travel to strangie areas 
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to obtain employment strengthens reasons for thinking that they will also 
adopt family planning to obtain strongly desired economic goals. 

If better economic opportunities could be established in rural areas. 
through large-scale or lighr but labor-intensive flactory enterprises, employ
ment opportunities might simultaneously hold people in the rural areas 
rather than attract "hem to city slumIs, and provide women with motivation 
(such as better adaptation to work patterns) for greater use of* family plan
ning. It would seem evident that the quality of life would improve if people 
could remain in their homes in rural areas, while they enjoy some benefits of 
city life in the form of regular cash wages. 

Kinds of Re3earch Approaches 

The implications of previous sections of this chapter and of previous. 
chapters are that a dual record approach can supply the administrators of 
population programs and the directors of statistical offices and bureaus with 
the kinds of data they need. precise levels of fertility. mortality, natural 
increase, and even of migration, to make decisions about inputs, special 
emphases, and allocations. 

However. dual record research is ,omewhat more expensive than single 
system research. Administrators will presumably want to know at this point 
whether this data gathering function cannot be performed by one of the less 
expensive methods with at least satisfactory precision for their own pur
poses. In the following sections. implications of the different MCPS studies 
detailed in preceding sections will be examined from this point of view. 

Single round simple retrosp(ecive survevs. The first type of research ap
proach likely to present itself to the population program administrator and to 
the director of a stuistical office as a source for obtaining pjecise estimates 
of birth and death rates is the single round simple retrospect),e survey. (The
word "'simple" will be dropped from the term hereafter but it should be 
understood that the Brass. Own Children. and maternal history techniques 
are not incltded here.) These surveys are straightforward, flexible, usually 
short. relatively inexpensive, and fairly easy to administer. 

First, the ccverage rates already presented from the surveys carried out 
by the MCPS present evidence of how a well-trained, well-motivated, and 
well-supervised set of field interviewers, despite earnest efforts, failed to 
obtain complete coverage of vital events. and what is worse, failed to pre
serve a uniform raje of coverage from survey to survey. These surveys from 
the point of collection of data are no different from the single round retro
spective surveys discussed here. 

Confirmation of these results is provided by demographers. For example, 
Mauldin (1966) reviewed the performance of the U.S. Current Population 
Survey. a well-planned and well-supervised operation. ie found that the 
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October 1962 survey round had undercounted births by 23 percent and 
deaths by 14 to 28 percent. He decided from these results that use of such 
surveys to provide estimates of births and deaths is not advisable. He stated 
that they tend to underreport vital events and that such undercounting can
not be assumed to remain constant over time. place, and categories of 
people. One cannot even assume that there will be an tndercount on all 
occasions. He conclded his review by stating that single round retrospec
tive surveys cannot be relied upon to provide valid or reliable estimates of
births and of (eaths. Another conf1'mt ion is provided by the Work of Brass. 
Bogue, and Cho. If single round retrospective sirveys could provide reliable 
estimates of birth aind death rates, they would obviously not have labored so
long and hard to produce the analytic methods which they have developed.

Brass tc'hnuique.%. These effective and well-designed techniques for es
timating fertility and childhood mortality levels have been described in a 
previouls section. While they :equire a census or a survey for their in
plementation and while these are 
expensive undertakings. the census will 
presumably be carried out at regular intervals in any case. and a special 
survey is less e\pc'nsive than at lual record project. 

These teclinique,s furnish or allow fol the compu tation of age-specific
fertility, total fertility. and gross reproduction rates. Generally crude birth 
rates should also be obt1ainable fom them. It would be more difficult to 
obtain differential fertility from the technique unless one either I) should 
take a sample large enough it)join current fertility with children ever born 
within class categories or 2) should as,,ume that the overall multiplying
factors could be tuiformly applied to Cllenl fertility within categories.
which seems highly qucestionalhie. Presumably educational and occupational
categories would have different fertility and mortality schedules for several 
reasons inchding different average age at first marriage and differential 
access to .ctlical benefits. 

The Brass techniques. however, were principally devised to measure level 
of fertility in countries where birth rates have been constant over the recent 
past. and to measure childhood mortality where both fertility and m1ortalitV 
schedtles have remainiied constant during recent years. The main difficulty
with such assianmptions for administrators of population programs in develop
ing coulitries anid dlircCors of statistical bureaus who i'n wish to support
such population programs with the data that they n-.ed is this: They want 
data which show whether birth rates have been consh.mt in the previous year 
or two. If rates based oil the Brass technique constancy of fertility(Lassume 
and/or mortality in ilhe previous year, presumably they will not be accurate 
estimators of fertility or mortality for that year if infact the desired decline 
has taken place.

While a preceding section noted that the Brass technique applications in 
the southern Philippines prodticed good results for determining the level of 
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fertility for a general period, it also furnished evidence that the techniques,because of their design assumptions, cannot give the kind of precise annual 
information which the population program director most wishes. 
' Nor will the childhood mortality es timates be more useful to the adminis

trator of a population program and to the director of a statistical bureau or
office. Again, the kind of data most desired are childhood mortality esti
mates for situations where fertilit %and mortality schedules are both chang
ing. But these situations are exactly those ruled out by the assumptions and 
by the intent of the method. 

Otn Children nvihoidolo.iy,. This is a superior method of obtaining level
of fertility data under certain conditions. One of the limitations for use of this
method in developing countries is the need for accurate age data of children.
The data obtained in the Philippines steemed satisfactory for application of 
the approach. but it may be difficult in numerous developing countries to
obtain child-age data of the necessary quality.

Another limitation is the need for mortality dala for computation of the
survival ratios needed for reverse survival of children and women to derive 
fertility estimates. The southern Philippine experience with underregistration of deaths and possible purposive concealment suggests that ac
curate death rate estimation may be a source of difficulty in applying this
method in several other developing countries. Cho's statement, cited in the
section on the Own Children method. may be true where more knowledge of
mortality levels is available. But where knowledge is meager. errors in es
timating general level of mortality can introduce larger differences in fertility
than Cho had anticipated.

Like the Brass techniques, the Own Children method is designed for

somewhat different objectives than those of the population program ad
ministrator and of the director of the statistical bureau who wishes to pro
duce data that will help the population program. The population program
administrator needs to know what happened to fertility levels last year or 
even during the past six months when a particular approach was empha
sized, The Own Children method compares a range of rates extending over 
as long as 10 years,;. The director of the statistical office and the administrator
of the population program are more interested in the ferility of specific
groups of people actually present in the sample areas of study when particu
lar techniques were tried. The administrator has made specific inputs into some areas at particular times. He or she wants to know how those popula
lions were affected, rather than to get the birth rates of other populations.
The Own Children method presents the fertility over a number of years not
of these groups 'but of the one sample that resided in the area of study at the
time of interview. As was seen in the chapter on migration, considerable 
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turnovcr in population may develop over several years through migration 
even in rural areas of developing countries. 

Coverage presents another difficulty. Presumably most women report ac
curately all their own children living at home. However, avarying amount of 
underreporting of children probably takes place for a number of reasons. 
Proxy reporting for another woman ranks high on this list. As a single
system method, the Own Children approach has no way of measuring its 
own coverage of events, and no way of' knowing accurately whether its 
reverse survival procedures are leading to correct estimates of births for the 
calendar years of interest. Like the Brass method, data for the Own Children 
method are likely to be gathered in a census. '[herefore a substantial propor
tion of the data will be gathered from proxy respondents who are apt to 
Underreport children of other women living in the same dwelling units as 
their mothers. 

The Own Children method seems well adapted for obtaining differential 
fertility data. However, these data will be useful to administrators ofpopula
lion programs only if they al:o have accurate and precise estimates of level 
of fertility for Fie areas of interest. The MCPS studies would seem to indi
caIe that administrators cannot be sure that the Own Children method pro
vides precise estimates for zmy particular calendar year of interest. Like the 
Brass rates, they are not designed for such work. They are more useful in 
supplying estimates of fertility levet, for a series of years where it is not 
crucial that fertility in this or that year Ke precise. 

Maternal hi.%torv approach. Like the preceding two single system ap
proaches. this methodology, which has been elaborated by Bogue at the 
University of Chicago, produces results much superior to the simple single
round retrospective survey. Nevertheless the maternal history approach. 
despite the expense of long and detailed questioning (and sometimes be
cause of respondent fatigue this questioning engenders) can miss pregnan
cies and births that occurred to the people who are interviewed. Unlike the 
d;al record method, it has no way of estimating undercoverage and correct
ing for omissions. 

Women in developing countries have a tendency to report pregnancies 
and births in such a manner that a heaping of pregnancies and births occurs. 
Because of recall errors some births are pushed one way or another across 
boundaries of particular years so that more pregnancies and births are re
ported for particular years than actually occurred and less for other years
than actually took place. Daa are usually edited on the basis of what was 
more likely to happen in average cases Io remove such heaping. Events may
be misplaced in the editing as well as in the recall process of the respondent. 
Women sometimes forget to report their most recent child in their efforts to 
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cover their whole pregnancy history. Others under detailed questioning andprobing may lose patience and answer inaccurately to shorten the interview.
Because of heaping and related editing, the maternal history approach,

like the Brass and the Own Children approaches, does not seem flexible
enough to satisfy the need of a population program administrator to catchshort-term changes in fertility to pinpoint the effectiveness of a new program
emphasis or an input made experimentally in a particular year such as that
preceding the interview. 

It should be noted in conclusion that the maternal history approach also
does nothing to improve the reporting of unlisted women. TIhs it does notguaraptee improvement in coverage of births. In the Mysore study. for
example. a set of interviewers using a maternal history approach recorded 

'ame with a 
fewer current births than a simple survey of the S households 
retrospective question on births (United t.ations 1961). 

Dual Record Approach More Useful for Population Programs 
The implication of the preceding sections is that for the particular needs of

the administrator of a population program and for a statistical office thatwishes to have accurate yearly indicators of completeness of registration,
the dual record methodology has the flexibility and accuracy required. Adual record system can accurately estimate births and deaths from year to 
year, and even for shorter periods. Its built-in mechanism for calculating
coverage and for correcting for underreporting is of tremendous advantageto population administrators. No other system of estimation yet devised has 
all these advantages.

Cost ofa DualRecord .Sv%tem A dual record project is not more expensive than a census, obviously, but is more costly than a single round suivey,
whether simple or analytic (as the Brass, Own Children, or maternal history 
type).

How expensive is too expensive? A luxury may be too expensive at even alow relative cost. It is ni ;.ceded. But on the other hand a necessity can be
afforded. An administri.tor ofa population program needs data that show the 
true impact his program is having on the birth and growth rates of th.country. If these data are necessary, then the cost of obtaining them can 
hardly be too much.

How mu(:h should a population administrator be willing to spend tn re
search? Five to ten percent of his budget would not seem too much. Thisshould cover the costs of a small national dual record project without pro
vincial or regional pretensions.

Normally, the population administrator's program would not carry on this
project itself but would look to another office or bureau to do so in a way
that would serve adequately. I he director of a statistical office would gain 
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from having a statistical system built up in his office, but if his office were
too tied up in other business to undertake this, he could sucontract it,
university entity competent to handle it, 

to a 
or to another gov,,rnment institu

tion. 
The implications of the MCPS studies are that less expensive dual record

projects are possible than have been current in the past, and that such
projects will be competent to turn out high quality data. 

The MCPS studies have shown that frequency of surveys in that project
could b,. cut from two to one a year. This would mean halving survey
expenses. The direct implication of this is that in other dual record projects
where continuous recording systems are carrying out bimonthly or
trinionthly household visits, similar economies can be made. !n projects
where the continuous recording system us's community contacts or informants,.this may not be so true. Further research is necessary. However, there
is reason to believe'that a yearly survey will prove sufficient for these
projects, too. In fact, the house visits of the recording system workers,
which cover events only since the last visit, iolot seem likely to remind
respondents of events before that time any more than the visit of a recorder 
to the home to fill out a birth or death form after obtaining notice from the
community contact of the birth or death. Thus recall over the past year
seems likely to be much the same when either system or a combination of 
the two systems is used. 

Comnuous recording syvsteni. The use of full-time workers, the assign
ment to each wyorker of areas with 4.500-5.500 persons or about 750 to 1,100households per worker (size being modified somewhat by terrain problems)
with three to four rounds in every locality per year. and the use of commu
nity contacts (with perhaps some house visits for housewife contacts) in the
continuous recording system should cut costs of a dual record project substantially. The design of the two years of MCPS study show that all these
elements can bc joined together and operated simunltaneously without sac
rificing quality of data. 

Cost .1]tures. It is difficult to give cost figures in general as salary scalesand travel expenses vary widely from country to country. However, use of
the economies stated above together with good project management couldreduce costs to only 60 to 75 percent of the those of dual rcord projects
using two surveys per year, part-time workers in relatively small areas, and
house visits as characteristic features. Thus if costs of a particular projectusing the latter set of characteristics had averaged $90,000 a year, applying
these economies might bring costs down as low as $54,000 to $68,000 a year. 

CONCLUSION 
Two main implications stand out from the studies of the MCPS. The first 

is that rural people will lower their fertility in response to economic or other 
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advantages they wish to obtain if the desire for another child competes with
attainment of these goals. provided that adequate family planning services 
are available to make such limitation practicable for them. The key to induc
ing such a rural decline may consist in the discovery of advantagzes or items,
within their means for the atlainnment of which they would sa\e and nake
such sacrifices as the postponement of a presently desired birth through
family planning means. A program of bringing together buyers and sellers of
such items or advantages, of popularizing a product through free advertise
ment, or even of helping marketers to display products by ulnderwriting 
some of the costs of display might prove to be the necessary catalyst. Costs 
of such i prograin need 1lot be iarge.

The second implication is that the dual record system, and only the dual
record system, of all estimaition method!, known todaN . Call supply the popu
lation program dministrator of a developing countryw without adequ':1.c vital
registration with the data necessary to discover the impact lh1 'opulation
program is having on the birth and growth rates of a given coun-tr\. Without 
such data. it is hard to see how a program director can make rational deci
sions on making and on retaining particular prograni inputs. But vithout 
such rationality ofldecision. consideiable aiounts of program funds may be 
wasted. 

Implementation of such a dual record system could best be accomplished
through the national stalistics office or bureau., or sut1bcontracted by an in
stitation such as MCPS. PoSSible costs of such a progral cold be shared
between the statistics office and the nopulation program, a%the project
would benefit both institutions. 
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