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Is OVERVIEW
 

This work is primarily oriented toward demographers, statisticians, and other
institutional personnel interested in comparing the estimation of vital data and
rates from registration systems and censuses with estimation from such alternative
methodologies as single and dual system approaches. 
 Especially intended as an audience are those personnel whose institutions are considering using some estimation
technique other than the registration system-census data procedure.
tions Such instituare apt to be located in developing countries. 
We believe, however, that some
interest may also exist in the employment of such approaches in tile institutions of
developed countries. The flexibility of these new approaches to estimation of vital
rates helps in rapidly obtaining accurate data outside the legal constraints of the
registration system. 
Thus, they may be used to obtain information on such subjects
as vital rates by religious affiliation, or by 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 assumed no mathematics beyond college algebra. 
We do, however, assume familiarity with standard rates and measures of population statistics such as 
crude and
specific rates, general and total fertility rates, age standardization, and the
functions and uses of the life table.
 

A second important audience hopewe will find the substance of this workand interesting is composed usefulof administrators of health or population programs, bothin developing countries and in international assistance agencies. 
These administrators must decide whether or not to measure 
the impact which their programs 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 of infant and child mortality are high, high fertility will
not decline significantly until infant and child mortality levels have declined.
If administrators determine to spend some measure of program resource,* to determine
the impact their programs have had, they do so 
to make more enlightened decisions
whether to change, modify, or retain particular features of their programs.
 
We hope that this report may help such administrators in their decisions
whether to expend program resources in measurement, and in determining which alternative methods of estimation of rates and they mightdata employ. 
Two research situations may be distinguished by the administrator and by tilegeneral reader of research material. The first situation occurs when the goalproject is collecting absolute numbers of events which took 

of a 
place within a given 
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The second exists when a project's goal relates to 
obtaining relative
 

time context. 

numbers regarding population characteristics.
 

The first situation deals with obtaining complete counts 
of objects which exist,
 

during a given period of time. The second situation 
or events which have occurred The
 
concerns the biases which non-response may inject 

into the data collected. 


first type of research attends to problems of underenumeration 
and overenumeration;
 

the second type tends to be more engaged with properly 
weighting the scores or per

of segments of respondents, especially segments where 
non-response has been
 

centages 
Research upon size of population at a definite point 

in time, or births in
 
heavier. 

a population during a particular calendar year, would 

be examples of the first type
 

research in a given population would be example of the 
of research. Attitude an 

second.
 

This distinction underlies the origin of dual record 
and other techniques which
 

have been devised to better estimate the true number 
of births and deaths which have
 

country or segment of a country. The timeliness of the appearance of
 occurred in a 

these techniques is not accidental.
 

characterized by high

Frequently, developing nations in the modern world are 


birth rates, by high rates of population growth, and by 
registration systems of low
 

Such countries frequently mount a populaefficiency, if such systems exist at all. 


tion program to reduce the growth rate of their people 
to one which their developing
 

But they are plagued by the absence of reliable
 economies can more easily handle. 

the number of births and deaths which have occurred, although 

reasonably

data on 

good data on the absolute size of the population, and on 

its age, sex, and other
 
Good censuses can be
 

characteristics at particular points of time may be available. 


taken by governments willing to pay the costs in consultation, training of personnel,
 
But the establishment, or
 

careful execution of the census and analysis of its data. 


upgrading (where a system already exists), of a registration 
system (where


the 
households report births and deaths to the government), depends as much upon the
 

understanding and cooperation of the citizenry as upon the 
registration officials.
 

link many villages with the town center, where distances
 Where roads do not exist to 

are great between potential reporter of vital event and government 

office in which
 

should be reported, where attendance of a physician or nurse at a birth or 
the event 
death is unusual, and where considerable time and effort in making the trip to town 

required to register an event, registration is likely to seriously underreport
are 

the ntunber of vital events. The situation is not likely to improve until roads and 

Some have said this will require 20
 other related infrastructure also improve. 

Others have called such statements optimistic.
years. 


as closely as
The principal methodologies worked out to estimate vital rates 

areas, various Brass techniques, the Bogue
possible are sample registration the 
Pregnancy History approach, the Cho-Grabill Own Children method, multi-round sur

veys, and the dual record system inquiry. The other techniques will receive atten

tion later in this work. At present, the theoretical basis of the dual record 

approach and its application in the southern Philippines in Misamis Oriental Prov

ince will be described.
 

for estimating the
The principle behind the dual record approach tested here 

events is not The been known for decades as anew. idea hastrue nmber of vital 
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Overview 
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:
 

nin 
2 n 

m 

where n is the true number of cases, n, is the number of cases 
caught by the registration system or some other form of inquiry, n2 is the number of cases caught by
some post-enumeration survey or other postperiod data collection method, and m is
the number of cases caught independently by each of these two independent inquiries.
 

Chandrasekaran and Deming split the formula down to:
 

(ul + m)(u + m)2n =
 
m 

or to the equivalent form: 

n = m + U1 + U 2 + U 1 U 2 

where u1 and u2 are the cases caught uniquely and independently by each of the two
systems. 
 The other symbols have the same meaning as above, and n, and n2 are
equal, respectively, to ul 
+ m and u2 + m. They proceeded to point out thatm + u + u2 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, -i-- 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 independent
probabilities is equal to 
their joint probability. This may be symbolized as fol
lows:
 

=P 12 P1 x P2
 

where P, is the probability of the first outcome, P2 is the probability of the
second outcome, and P,2 is the joint probability of their outcomes. 
 For example, if
P1 is the probability of a red-haired child in a certain family line, and if 11the probability of a boy child, then 2 is (provided these probabilities are independent

of each other), P1 2 would be the product of PI and P2, that is the probability of a red-haired, boy child.
 

Let be definedP1 as the ratio of n1 , the number of cases caught by system oneof a dual record system (known empirically) during a certain time period withrespect to a certain population, divided by n, the true (but unknown) number of
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cases, that is,nl/n. Similarly, let P2 be defined as the ratio of n2, the number
 

caught by system two of the dual record system, divided 
by n, the true (but


of cases 

P1 2 be defined as the ratio of m, the 

number of cases
 
unknown) number of cases. Let 
caught by both systems, each independently of each other, to n, that is,m/n.
 

The theorem of joint independent probability can be stated 
in the following
 

form:
 

P1 2P1 =p-
P 
P2
 

Substituting the definitions of P1 2 and P2 in this formula, one 
obtains:
 

rn/n 	 m
 

n2/n n2
 

p -
Thus 


n n
2
 

fl f 2 flf2 
= - and n = -inverting,Therefore, 

It is this derivation that was used, prior to Chandrasekaran-Deming's 
work, in
 
Given its
 

measuring the completeness of vital registration 
in developed countries. 


as outlined
to the field situation of two systems,
validity, the application of it 


seen to follow.earlier, is readily 

system can estimate the coverage
It is 	 apparent, therefore, that a dual record 

its two systems, that is, the proportion of births (deaths) out of the 
of each of 

system in question, namely,
true number of cases caught independently by the 

1)= 1 and 1)2 
= 
)z2/n. It is also evident that a dual record system can estimate 

as a unit, namely, (m + u, + u 2 )/n.
the observed joint coverage of the two systems 

it is 	 clear that a dual record system can estimate the true number of vital 
Finally 

duration in several different ways: 
events of a given population within a given time 

the true number of cases as numerator data, and 
a) n I /P Ib) it,/P!, c) nIn 2/m. With 

point 	of the time duration as denomi
numiber of persons in the population at median 


true vital rate can be accurately estimated.
 
nator 	 (obtainable in the survey), the 

of the single system alternative approaches to estimating level of fer-
None 

its single system. Such 
tility or mortality can estimate the coverage of events by 

of cases nor true rates with the 
cannot estimate true numberapproaches, therefore, 


of the dual system approach.
confidence 

the dual record approach, most of which can be 
A large literature exists upon 

and in the several series 
found referenced in Marks, Seltzer, and Krotki (1974) of
 

for Population Statistics (POPLAB), Uni
the International Program of Laboratories 

Chapel lill (Linder 1971, Madigan 1973, Madigan and 
versity of North Carolina at 

the availability of these publications,
Abernathy 1975, Madigan et al. 1973). With 


it does not seem necessary to further describe a dual record system, except to
 

aspects of the Philippine application.
explain necessary 
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II, MINDANAO CENTER FOR POPULATION STUDIES PROJECT:
 
A BRIEF DESCRIPTION
 

Historical Background
 

The Philippine Population Laboratory (POPLAB)* started on April 1, 1971, with
the signing of a 
contract by Xavier University, the University of North Carolina at
Chapel Hill, and AID (the Agency for International Development). As members of a
collaborating group of research institutions, these signers authorized a 
multinational study of approaches to the accurate measurement of vital statistics, especially, although not exclusively, through employment of the dual record methodology.
The study organization was headed by the International Program of Laboratories for
Population Statistics of the Department of Biostatistics of the University of North
Carolina at Chapel Hill, which provided technical assistance in the form of university faculty consultants to the institutions carrying out 
the application of the
dual method inquiry in specific countries

Laboratory project terminated on May 31, 

(Linder 1971). The Philippine Population

1976, after receiving support for five
years from AID, from the Commission on Population of the Republic of the Philippines, and from the Interdisciplinary Communications Program of the Smithsonian
Institution. 


project 
Field work began with mapping activities in connection with selected
areas and terminated in October 1975. Periods of coverage of the dualrecord system extended from September 1, 1971, to June 30, 
1975--almost four full
 years.
 

Sample Selection
 

The original concept of a population laboratory which guided the establishmentof the Philippine POPLAB required the selection of one or more small geographical
areas whose population might be studied in semi-experimental conditions. 
 Such areas
could be distinguished by clearcut external boundaries, 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 toone the other. Majorconsideration was given to methodological problems of population measurement, not to
the production of data for substantive usage.
 
Two methodological samples were chosen on the basis of the criteria just mentioned (clearcut boundaries, contiguity, accessibility, et cetera). 
 'Tlhe first of
these was the Cagayan de Oro City center or Cagayan Poblacion. A 75 percent, onestage, cluster probability sample was drawn from this poblacion, with probability of
selection proportionate to population size as 
enumerated in the
clusters were enumeration districts of 

1970 Census. Thethat Census.a contiguous 
the 

The second 1971 sample wasrural area, of approximately 104 square kilometers, covering parts of 

*The Philippine Population Laboratory has been described at 
length elsewhere
(Madigan 1973, Madigan and Abernathy 1975). Only descriptive material required for
the immediate purpose of this report will be presented here. 
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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
 
constitute this rural sample.
 

Provinces are divided into chartered cities and municipalities. Chartered
 
cities can be considered subprovinces, containing both urban and rural areas. Muni
cipalities in some ways approximate counties in the United States, and generally
 
consist of a town center (municipal poblacion) surrounded by rural villages and ter
ritory.
 

Definitions
 

The 1970 Census was taken on a usual place of residence basis. The POPLAB sam
ples were chosen to include populations as of May 6, 1970 (the census dat") of about
 
20,000 residents each. Resident was defined differently for POPLAB research pur
poses 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 of age whose main occupation at time of interview (or at time of event in
 
relation to childbirth or death) was study. Unmarried students were enumerated as
 
residents where their parents lived. Married students were counted as residents
 
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 the old locality
 
at least 90 days. A sitio is a small, quasi-political subdivision of a barangay
 
(formerly called a barrio in the Philippines). Definitions of live birth and of
 
fetal death were those of WHO(World Health Organization).
 

The large and continuous influx of short-term visitors into and out of Cagayan
 
de Oro, and their anticipated effects on birth and death rates, influenced the deci
sion on choice of a de facto or a de jure population in favor of the modified de
 
jure definition given above. Births and deaths of residents would, therefore, be
 
included. However, a complete account of all births and deaths relating to resi
dents, or which occurred within the area of study, was kept to be sure that some
 
events would not be omitted or others included inappropriately.
 

Probability Samples of 1973
 

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

In early 1973. POPLAB began to implement plans for drawing a cluster probabil
ity sample from Misamis Oriental Province. Selection of barrios and poblacion
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districts was by probabilities proportional to size. Overall equality of sampling

ratios per cluster sample was not a goal, because one of the experiments contem
plated required varying the size of study populations from cluster to cluster. The
 
design called for a sample of approximately 40,000 additional persons drawn from
 
three geographic strata into which the province (Misamis Oriental) had been divided:
 
The northeast municipal area including Gingoog City, the Cagayan de Oro area, and
 
the southwest municipal area. In the two municipal segments, the primary sampling

unit was the municipality.
 

Municipalities were assigned sets of numbers according to their population

size. After the municipalities had been selected by using tables containing random

numbers, barrios (which have more recently come to be 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 and
in the municipal southwestern segment but to be clustered in the northeastern seg
ment. 
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 per
sons (single versus clusters of barangays), and to compare both types of operations

with thoso carried out in the original urban and rural areas. Barangays in the
 
entire urban area of Cagayan de Oro (not just in the poblacion) and in the rural
 
southwestern segment were assigned sets of numbers proportional to their population

size. Barangays in the northeastern segment were also assigned such sets of numbers
 
but after the initial 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 sample, the 1971 samples had grown to approximately

24,000 persons each. The new samples added about 43,000 persons to this total, 
so
 
that POPLAB operations were being carried out with an overall sample of 91,000 per
sons.
 

It should be added that interpenetration of samples was deliberately permitted

since it would afford an advantage in comparing methodological and probability sam
ples. 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. Itis through such maps that the mem
bers 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 con
tinuous. 
Workers of the recording system updated their maps continuously. Whenever
 
maps became unclear because of corrections, workers handed them over to their super
visors 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 num
bers of houses correspond to numbers on lists of dwelling units, and the same num
bers are found upon red tin plates in black lettering, tacked to the outside of the 
dwelling units in question. 

11 



MEASUREMENT OF VITAL RATES
 

At the end of initial mapping operations in the two original methodological
 

areas, baseline surveys were fielded to obtain household listings of residents,
 

their ages, sex, marital status, and relationship to household head. The urban base

line survey began on July 23, 1971, and ended five weeks later. The rural baseline
 

survey began on September 1 and ended toward the end of November. These surveys
 

made possible estimates of population midway through the study period by geometric
 

interpolation by age groups between the population enumerated later by the first
 

regular survey round and the baseline population by age group.
 

The Continuous Recording System was set up in August in the urban area, and
 

began its operations September 1, 1971. The system was set up in the rural area as
 

soon as 
possible after the mapping was completed.
 

The Continuous Recording System (called STAR, an acronym from the title used to
 
some dual systems carries out its work of condesignate it in its early stages) in 


events by frequent door-to-door canvasses
tinuous observation and recording of vital 

of all households in the study population, and in other dual systems by designating
 

a set of community contacts (informants) upon whom it relies to identify households
 

in which vital events have occurred. The Philippine POPLAB began research opera

tions through its continuous observation system by a bimonthly door-to-door canvas
 

of each household, coupled with a question asked of all households visited each day,
 

relating to neighborhood events. (Table 1)
 

and rural areas, and a zone director andZone offices were set up in both urban 
Adequate supervision of recorders
 a supervisory staff were recruited and trained. 


(STAlls) 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 
a scheduledthe methodological areas worked one hour a day, five days a week, at 

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 prear

ranged place. Thus, they were easily located for spot checks in the field by super

visors. Aln alertness reward of 13.00 (about $0.40) was paid, over and above hourly 

wages, to the STAR or to the survey interviewer who first discovered a vital event. 

The amotut 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 facts of 

tile case. 

Workers of the Continuous Recording System were to be residents of areas where 

tile), were to work, usually barangays or neighborhoods from 30 to 60 households, or 
thought this would make their bimonthly visitsresidents of nearby areas. It was 

more acceptable to respondents. On the other hand, survey interviewers (called 

ROV1I: system workers, an acronyn based upon an early title given to the survey sys

ten) were not pen itted to interview in an area where they had previously resided or 

where tile), had previously been assigned to interview. In addition, although POPLAB 
the services of STAR workers as long as tile) performed well,attempted to retain 

POI'LAB did not attempt to retain interviewers. (POPLAB did re-employ some who had 

given good service during the preceding survey round.) Interviewers worked during 
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the training sessions preceding each survey round, during the surveys, and for a
short time afterwards in editing household forms. 
 Nearly all interviewers had some
college education. The training program lasted from two weeks to a 
month, and
involved learning concepts, studying interview methodology, role playing, and practicing field interviews under supervision. Both STAR and ROVER schedules were
worked out in English and translated into Cebuano Binisaya, the local 
language.
This translation was then given to an average respondent who knew some English ald
the respondent 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
 

TABLE 1
 

Illustrationof Adjustments to Data: Calculation of Numbers 
of Currently Married Women, Births, and Birth Rates by


Occpation of Husband for Currently Married Women,
25-29, Period Five (July-Decemier 1973),

Rural Methodological Sample 

Occupational Number of Women 
 Number of Births Birth Rates
 
Level of

Husband Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 

c
(1) (2)a (3) (4) (5)b (6)'Professional 3 3.14 1 1.086 318.5 692.0
Paraprofessional 10 
 10.49 2 2.172 
 190.7 414.2
Clerical 
 6 6.29 3 3.259 477.0 1036.3
Skilled 
 27 28.31 3.259
3 106.0 230.2
Semiskilled 180 
 188.76 27 29.328 
 143.0 310.8
Manual 
 324 339.76 70 76.034 206.0 4,17.7
Special Category 
 5 5.24 3 3.259 572.5 1244.0
 

Total 555 582 109 
 118.397 185.6 403.2
 

aAdjusted by prorating those women for whom Information on occupation of hu
band was not available.

bUnadjusted birth rates calculated by dividing the births reported In the sur
vey by the adjusted number of women shown in column 2.CThe adjusted birth rates were calculated by multiplying the unadjusted occupil
tion specific rates by the ratio of the annualized age-specific rate for all currently married women adjusted by the Chandrasekaran-Deming formula and calculated onthe basis of the mid-point population to the unadjusted age-specific rate for allcurrently married women; for the present illustration this ratio was 403.2/185.6.
The adjusted number of births was 
calculated similarly, except that tile 
annualtza
tion factor was excluded.
 

13 



MEASUREMENT OF VITAL RATES
 

studies and to avoid respondent fatigue. 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 sample populations of the three provin

cial strata. The continuous recording system always covers 100 percent of the sam

ple areas. Like STAR workers, ROVER interviewers were paid on an hourly, not on a
 

per interview basis, so that they might not be tempted to hurry interviews. Super
visors were paid by the day.
 

System Independence
 

It is basic to the dual record methodology, which rests upon the joint, inde
pendent probability theorem, that the two systems gather their data independently of
 

one another.
 

Attempts were made to build up the morale of the workers in each system to the
 

point where they would be unwilling to share information across systems. The impor

tance of independence for the reporting of events, and of the reported events for
 
stressed in training and
the statistical estimates of Philippine population data was 


reemphasized at frequent intervals. It was also incorporated into the training
 
manuals. Workers were explicitly told that their effectiveness would not, and
 
rightly could not, be judged by comparison v.th the worker of the other system who
 

had covered the same unit area as they had, and no such comparisons of individual
 
workers were divulged to workers. Recorders were not permitted to work in their
 
areas during the days when a ROVER was conducting interviews there. Recorders
 
handed in all data and forms and these were kept in a sealed envelope in the zone
 
office, during the days of interview in the work area of the particular STAR. The
 
contents of these envelopes were returned to them only on the day after the ROVER
 
had completed his or her interviews in that area. STARs residing in areas of work
 
were not allowed to act as respondents to ROVERs coming to the household for inter
view, unless they were the only qualified respondent in the household. In that
 
case, they were to give information only about their own household.
 

Separate offices and sets of supervisors and directors were set up for each
 

system. The interview system operated directly out of the central office, while the
 
recording system operated out of zone offices. This way, STARs and ROVERs would not
 
get to know one another by meeting outside offices when coming to turn in data.
 
Finally, as previously mentioned, ROVER interviewers were not encouraged to partici
pate in subsequent survey rounds, were not assigned to interview twice in the same
 
place if they did participate in more than one round. and were not permitted to
 
interview in areas where they had ever resided.
 

Except for the randomized response questions to be discussed later, the rate of
 

refusals and non-response to questions or to interviews, was very low--less than 2
 

percent. However, this did not occur without callbacks to obtain data from persons
 
not at home and other difficulties. In the first round, one small religious sect
 
was found in both urban and rural areas whose members refused to be interviewed 
unless their minister gave permission. When approached, he hesitated for several 
weeks. Finally, through the office of the mayor of Cagayan de Oro City, the urban 
zone director persuaded the minister to grant consent. In addition, the residents 
of some urban commercial districts rebuffed ROVER workers when they requested 
appointments for interviews. Interviewers had been instructed to accept such 
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Mindanao Center for Population Studies
 

reactions cheerfully and to retreat pleasantly, but to reappear several days later
and again ask for an appointment. The technique usually worked. Where it did not,
the urban zone director intervened and almost always obtained the intervicw 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).
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III. URBAN AND RURAL FERTILITY LEVELS IN MISAMIS ORIENTAL
 

Qualifications
 

Mapping, conceptualizing, 	training workers, performing field 
operations, super

vising, matching, and data processing were carried out with painstaking 
care. The
 

dual system coverage of birth events was at least 95 percent 
of births and 86 per-


The data,

cent of deaths. Refusals to be interviewed never exceeded 2 percent. 


therefore, may be considered reliable.
 

Illegitimate births were not distinguished from legitimate 
births in computing
 

The
 
the birth rates for all women (as distinguished from currently married women). 


While it is not consida guilt culture.
Philippines is a shame culture rather than 


ered an embarrassment to become pregnant out of wedlock, bearing 
a child out of wed-


Parents of an unmarried girl who has
 lock is considered especially embarrassing. 
 As a
 
conceived will press the family of the man involved to marry 

their daughter. 


result there has been, at least until recently, relatively little 
illegitimacy; and
 

where it occurs, it tends to be concealed. Illegitimate children are often reported
 

A check upon MCPS (Mindanao Center for Population Studies) data on
 as legitimate. 

children ever born during one period revealed that less than 

two-tenths of one per

cent of all births were reported to be illegitiuwate, whereas it seemed clear from
 
For this reason MCPS
 other evidence that the number of such births wa, higher. 


workers were instructed not to embarrass respondcnts by insisting 
on answers to a
 

question about legitimacy lest such insistence Lead to concealment 
of births out of
 

Since an insignificant number of births was reported as illegitimate, 
the
 

shame. 

remove them from numerators of fertility rates of currently
cost of tabulations to 


married women was considered unjustifiable. Inclusion of such cases probably helped
 

balance out the inevitable few live born infants whom mochers forgot 
to report,
 

despite prodding of their memories.
 

Consensual marriage is recognized in the Philippines. In the MCPS study a
 

couple who had lived together for a year was considered married and 
their children
 

legitimate if born after they had begun to live together.
 

Urban (Cagayan Poblacion) 	Birth Rates
 

Crude birth rates. The crude birth rates experienced in the Cagayan de Oro 

Poblacion over eight periods (each six months in length except the first which was 

population with high fertility characteristics. These

four months long) reveal a 

rates per thousand persons from period one (September 1 to December 31, 1971) to
 

period eight (January 1 to June 30, 1975) are: 43.1, 41.5, 37.2, 37.5, 45.4, 43.6,
 

37.5, and 35.8.
 

Graphing these (Figure 1)	reveals a downward trend in fertility, which the
 

figure brings out more clearly. Although this trend
least squares line in the 	same 

is not significant at .05, it is nevertheless interesting because it is downward,
 

While the decline may
and fairly consistently so, except for periods five and six. 

the statistical test reveals, it nevertheless is in a
be due to sampling variance as 
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FIGURE 1 

Urban Crude Birth Rates, Cagayan, 1971-1975 
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direction comforting to those concerned with the birth and growth rates 
vis-a-vis
 

Since 	it has occurred following the implementation of a
 development and resources. 

vigorous family planning program, this decline may be a real 

decline and due to such
 

factors as delayed marriage and birth regulation, despite the lack 
of statistical
 

evidence to support this view.
 

(with the population of period eight, urban
 Age standardization of these rates 


areas, as standard population) shifts upwards the fertility level 
in all periods but
 

It also shows period six fertility considerably higher than that of
 period eight. 
 The
pattern which the general fertility rates also reflect. 
even period five, a 

rates, shown below, indicate a greater decline to periods seven 

and eight than the
 

unstandardized set exhibit. 

6 	 84 5 	 71 2 3 
35.8
46.9 51.7 37.5
39.3 40.3
45.5 43.8 


It is instructive to compare the unstandardized crude rates of the dual 
system
 

Workers in both sys
with 	the rates obtained by each single urban system by itself. 


tems 	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
 

expressed in percentages of all cases caught by the system, and are:
 

86.6 89.5 84.1 87.2 Survey
91.5 87.8
66.4 79.4 

92.5 91.6 95.2 Recorders
82.0 	 96.4
87.0 80.9 	 90.1 


99.5 	 98.7 99.4 Dual

95.6 	 96.1 98.5 98.8 99.2 


rhe dangers of depending upon a simple survey for the collection of 
vital data
 

coverage
are apparent. Comparison of the survey rates over the eight periods with 

of the same survey makes clear the difficulty of distinguishing 
between
 

rates 
less 	complete
changes in fertility and declines due to


declines in rates due to 

the Brass


(Special techniques depending upon a single survey such 
as 


in question here.)

coverage. 

techniques and the Own Children approach are not 


It is 	also evident that differences between the rates observed 
by the dual sys

tem (m + u + Z42 ) and those estimated by it through the Chandrasekaran-Deming 
in no case large. In fact, these differences never exceeded 4.4 performula were 

cent 	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. 

(Gcneralfertility rates. The general fertility rates for women ages 15-49 

estimated from the dual system by the Chandrasekaran-Deming formula exhibit period
 

those 	of the birth rates. However, these peak inchanges fairly similar to 	 crude 
141.1,the sixth rather than the fifth period, as Figure 2 shows. These are: 

137.6, 123.5, 125.1, 148.3, 159.6, 121.5, and 113.7. 

the eighth period tend to make them somewhatStandardization of these rates on 
These 	are:
 

higher in the earlier periods and somewhat lower in the seventh period. 


144.4, 139.2, 124.7, 127.9, 148.7, 164.0, 119.0, and 113.7.
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Urban and Rural Fertility Levels
 

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 particular utility. 
Rates for all women may vary due to changes in the distribution of married and unmarried women, especially if there are increases or other
changes in age of women at first marriage, as well as increases or decreases of
widowhood or of marriage break-up. 
The rates of the currently married permit one to
remove these obscuring factors so that the comparison of the rates of the currently
married with those for all women ages 15-49, reveals and separates the effects of
factors that operate only within marriage (such as family planning).
 

The general fertility rates for the currently married are quite high. 
One
should bear in mind, however, that each of these women is subject to pregnancy outcome during each year, unlike single or separated women. The set of rates, like
those for the entire population (crude rates) or for all women ages 15-49, exhibit a
general downward trend in fertility. 
 This trend is probably best represented by the
least squares line, also shown in Figure 2. The rates are: 
 346.8, 326.5, 289.0,

293.7, 350.9, 306.6, 286.6, and 273.4.
 

These rates, over the eight periods, drop from 346.8 births per 1,000 currently
married women to 273.4 births, a decline of 21 percent. While a small decline in
comparison to dramatic declines in fertility among populations passing through demographic transition from high to low birth rates, it is nevertheless impressive. 
 It
is a decline within the ranks of currently married women and, therefore, not attributable to delay in entering marriage or to population distribution based on migra
tional 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, are: 
 349.1, 334.3, 298.5, 290.0, 354.0, 297.8,
 
283.2, and 273.4.
 

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

Age-specific birth rates. Age-specific fertility is a somewhat more accurate
 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, pp. 50-57), 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 Table 2 between periods one and two and periods

seven and eight for ages 20-34. While sampling variation 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
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Urban and Rural Fertility Levels
 

TABLE 2
 

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

BIRTH RATES PER 1,000

Age ofPeriods
 

Age of

Women 1a 2b 3c 
 4d 5e 
 6f 7g 8h 

All Women
 
15-19 25.1 
 46.4 42.4 
 45.8 51.8 
 85.5 30.3 
 47.9
20-24 196.6 
 157.7 193.3 
 139.8 192.3 
 229.8 154.4
25-29 133.6
276.8 275.0 
 187.5 276.1 
 281.1 280.8 
 231.0 189.3
 
30-34 280.8 
 232.2 187.0 
 207.9 227.3 161.3 202.3 184.2
35-39 119.1 155.3 
 106.8 130.4 
 129.9 148.1 
 99.7 150.0
 
40-44 67.3 
 67.4 66.8 38.4 
 76.9 95.1 
 70.1 61.4
45-49 0.0 
 15.0 12.3 
 0.0 13.0 
 0.0 12.0 5.8
 
GFRi 141.1 137.6 
 123.5 125.1 
 148.3 159.6 
 121.5 113.7
TFRJ 4,828.6 4,745.0 3,980.9 
4,192.0 4,861.5 5,002.6 3,999.0 
 3,861.0
GRRk 2,356.4 
 2,315.6 1,942.7 
2,045.7 2,372.4 2,441.3 1,951.5 1,884.2
 

Currently Married Women
 
15-19 527.9 
 883.0 700.6 
 783.4 776.5 750.0 503.3 747.0
20-24 639.2 507.0 
 616.5 449.1 
 612.5 506.0 
 486.5 428.0
25-29 443.8 
 437.2 311.2 
 419.8 464.1 
 377.8 376.2 
 315.4
 
30-34 356.5 296.4 
 235.2 204.9 
 294.0 196.2 
 258.6 243.0
35-39 143.3 
 178.0 127.5 161.2 
 158.5 175.8 
 122.9 147.0
 
40-44 82.3 82.0 
 81.0 48.0 
 96.1 117.0 
 87.5 78.9
45-49 0.0 
 18.9 15.4 0.0 
 16.4 0.0 
 16.8 7.7
 
GFR i 
 346.8 326.5 
 289.0 

TFRJ 

293.7 350.9 306.6 286.6 
 273.4
10,964.7 12,012.5 
 10,437.3 10,332.0 12,090.5 10,614.1 
 9,259.0 9,834.4
GRRk 5,350.8 5,862.1 5,093.4 5,042.0 
5,900.2 5,179.7 
4,518.4 4,799.2
 

aSeptember 1-December 31, 
1971 gJuly 1-December 31, 1974
bJanuary I-June 30, 1972 
 hJanuary 1-June 30, 1975
CJuly 1-December 31, 1972 
 iGeneral fertility rate
dJanuary 1-June 30, 1973 
 JTotal fertility rate
eJuly 1-December 31, 1973 
 kGross reproduction rate (.488 TFR)

fJanuary 1-June 30, 1974
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MEASUREMENT OF VITAL RATES
 

be due to the consistently lower fertility which these women have exhibited 
through

out the eight periods. It may be that if birth control is being practiced at present
 
This


by a substantial group of women, women of these ages initiated the practice. 


hypothesis would be consistent with the belief that pressures such as high costs of
 

education and support of alreacy living children compelled women who may already
 

have had large families to limit further children A recent food shortage (1973)
 

and a subsequent period of high inflation (1974) may have sharpened such pressures.
 

Calendar rates. A somewhat different perspective is furnished by looking at
 
The rates are presented in the form of unweighted
fertility for calendar years. 


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
 
so
1975 in place of a full year's coverage. Obviously some danger is present in 


The advantage,
doing because fluctuations tend to be larger during shorter periods. 


however, is the larger time frame, and if results are used with caution, advantages
 
The crude rates and the general fertility rates were:
 may outweigh disadvantages. 


1971 
43.1 

1972 
39.4 

1973 
41.4 

1974 
40.6 

1975 
35.8 Crude birth rates 

141.1 
346.8 

130.6 
307.8 

136.7 
322.2 

140.6 
296.6 

113.7 
273.4 

General fertility rates 
General fertility rates, 
currently married 

The effect of presenting calendar year rates is to diminish the effects of
 

periods five and six, which go, respectively, with period four to complete 1973 and
 

with period seven to begin calendar year 1974. Since periods four and seven were
 

relatively low fertility periods, the effect of condensing the period rates into
 

calendar year rates makes the higher rates of periods five and six look like sea

sonal 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
 
more true of rates for the currently
two different calendar years, although this is 


married than for women 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 comparing these with similar
 

measures for all women.
 

The high total fertilities of currently married women will be more comprehensi

ble 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
 

birth rate8. The crude birth rates for the Alubijid-Laguindingan areaCrUd 
(with slices of Ll Salvador and Gitagum Municipalities) represent a decline from a 

ahigh of 48 births per thousand persons to a low of slightly less than 30 within 
period of 4 years. This decline took place within an area which had just received 
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TABLE 3 

Annualized Age-Specifz'c Urban Birth Rates for Women, and Currently
 
Married Women, 1972 to 1975, Methodological Sample,
 

Misamis Oriental Province
 

Age of
 
Women 
 19 71a 


15-19 25.1 

20-24 196.6 

25-29 276.8 


30-34 280.8 

35-39 119.1 


40-44 67.3 

45-49 0.0 


GFRf 141.1 

TFRg 4,828.6 

GRRh 2,356.4 


15-19 527.9 

20-24 639.2 

25-29 443.8 


30-34 356.5 

35-39 143.3 


40-44 82.3 

45-49 0.0 


GFRf 346.8 

TFR9 10,964.7 

GRRh 5,350.8 


BIRTH .IATES PER 1,000 

Years 

1972b 1973c 
19 74d 1975e 

All Women
 

44.4 

175.5 

231.3 


209.6 

131.1 


67.1 

13.7 


130.6 


48.8 57.9 47.9
 
166.1 192.1 133.6
 
278.6 255.9 189.3
 

217.6 181.8 184.2
 
130.2 123.9 150.0
 

57.7 82.6 61.4
 
6.5 6.0 5.8
 

136.7 140.6 113.7
 
4,363.5 4,527.5 4,501.0 3,861.0
 
2,129.4 2,209.4 2,196.5 1,884.2
 

Currently Married Women
 

791.8 780.0 626.7 747.0
 
561.8 530.8 496.3 428.0
 
374.2 442.0 377.0 
 315.4
 

265.8 249.5 227.4 243.0
 
152.8 159.9 149.4 147.0
 

81.5 72.1 102.3 78.9
 
17.2 16.4 16.8 7.7
 

307.8 322.2 296.6 273.4
 
11,225.5 	 11,253.5 9,979.5 9,834.4
 
5,478.0 5,491.7 4,870.0 4,799.2
 

ORate for September 1-December 31, 1971 .feneral fertility rate 
bUnweighted average of six-month period rates 2 and 3 
CUnweighted average of six-month period rates 4 and 5 
dUnweighted average of six-month period rates 6 and 7 
eRates for January 1-June 30, 1975 

grotal fertility rate 
hGross reproduction rate 
(.488 TFR) 
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electrification on a large scale through a rural electric 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 lines was teasible have become
 

members of the cooperative and have had electric 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 percent in 1974, and 5.4 percent in 1975. Dur

ing the first half of 1973 (period four), some nine to fifteen months after a sub

stantial number (more than 37 percent) of homes had been electrified, the level of
 

fertility of this rural sample area (where the headquarters of MORESCO [Misamis Ori

ental 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
 

between highest and lowest rates. The correlation between rate and period is one of
 

-87.
 

It would be naive to assume that simple illumination, or activity associated
 
However, desire may exist
with illumination, constitutes the basis of this decline. 


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 hot
 

plates, electric water pumps cooper tively purchased, and so forth). Such desires
 

may in turn interact with family planning services now available in the MORESCO area
 

to postpone childbirths or even to reduce the number of anticipated births.
 

Coverages of the two rural systems and of the dual unit had been high during
 

the eight periods. In percents these are:
 

1 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 

99.4 99.7 99.9 99.9 99.9 99.6 99.7 99.9 Dual 

Part of the reason for high coverage is the visibility of life in rural munici

conceal matters from neighbors. The other reason is
palities. It is difficult to 


the commitment of workers and their supervisors in the two rural systems.
 

General fertility rates. The general fertility rates for all rural women
 

After the third period (where
reflect the decline found above in the crude rates. 


like the crude rates, the general fertility level peaked), there was a continuous
 

212.8, 184.5, 221.7, 174.2, 180.4, 136.4,
downward trend through the eighth period: 

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-standardized rates. Standardization did not greatly affect either the
 

crude rates or the two sets of rates for women ages 15-49. (The population of
 

period seven was used as the standard population.)
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FIGURE 3 

Rural Birth Rates, Rural Reference Area 2_, 1971-1975 
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MEASUREMENT OF VITAL RATES
 

45.8 40.2 48.2 37.9 39.7 30.4 31.1 29.5 Crude birth rates
 
209.7 	 184.1 220.7 173.6 181.8 139.3 142.2 135.3 General fertility
 

rates
 
350.5 	 296.6 360.9 285.0 297.9 246.6 232.8 225.1 Currently married
 

women*
 

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

The rates for currently married women support this view. Again comparing 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 mar
ried 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 conveyed 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.
 

Calendar rates. 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 more impressive than that shown by the period rates,
 
perhaps because seasonal variation has been cancelled out.
 

Even more impressive are the declines for the fertility of women 	ages 15-49:
 

1971 1972 1973 1974 1975 
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 S. Especially

impressive are the declines in rates for women 20-39, and for currently married
 
women 25-29 and 30-39. The gross reproduction rates for women of all marital sta
tuses and for currently married women are also interesting, declining from 3.4 to
 
2.2 and from 6.2 to 4.0, respectively.
 

1he behavior of these rural fertility levels should be of interest to adminis
trators of population control programs in developing countries in general but 

*Fertility rate, ages 15-49.
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TABLE 4
 

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

Misamis Oriental Province 

BIRTH RATES PER 1,000
 

Periods
 
Age of
 
Women la 3 5e
2b 4d 6f 79 8h
 

All 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 
 253.6 283.0 180.5 213.3 
 236.1
25-29 334.2 315.9 311.3
308.5 318.6 293.4 248.9 
 215.1
 
30-34 262.1 
 258.1 366.0 250.3 237.9 203.2 184.2 
 177.0
35-39 290.5 215.9 257.6 
 204.6 168.2 91.2 164.0 
 136.6
 
40-44 51.1 
 80.5 81.6 53.9 96.1 53.0 79.5 
 77.3
45-49 32.5 
 15.3 0.0 41.6 4.8 0.0 9.7 
 4.8
 

GFRi 212.8 184.5 221.7 
 174.2 180.4 136.4 142.2 
 135.2

TFRJ 7,067.5 6,253.0 5,940.0 4,534.6
7,431.4 6,030.5 4,830.0 4,536.6
GRRk 3,448.9 3,051.5 3,626.5 2,898.7 2,942.9 2,212.9 2.357.0 2,213.9
 

Currently Married Women
 
15-19 766.4 566.7 698.4 507.8 842.7 496.3
701.2 468.5

20-24 632.4 493.4 
 673.8 450.7 507.4 341.2 
 388.4 424.3
25-29 432.2 402.5 387.7 404.6 403.2 375.9 
 311.7 269.4
 
30-34 293.7 281.8 416.4 287.7 233.9
274.5 211.9 205.3
35-39 319.6 237.7 280.6 226.6 
 182.4 100.2 
 180.8 150.4
 
40-44 58.4 93.4 60.6 59.8
91.2 111.2 91.2 
 87.1
45-49 36.9 17.5 0.0 
 47.9 
 5.4 0.0 11.2 5.4
 

GFRi 353.1 299.6 
 369.0 289.5 297.9 236.6 
 232.8 224.0

TFP, 12,697.8 10,465.0 12,740.2 
 9,929.5 10,926.5 9,768.5 8,318.4 8,190.7
GRR 6,196.5 5,106.9 6,217.2 5,332.1 4,059.4
4,845.6 4,767.0 3,997.0
 

aseptember 1-DecemLer 31, 1971 
 gJuly I-December 31, 1974
 
bJanuary 1-June 30, 1972 
 hJanuary 1-.June 30, 1975 
YJuly 1-December 31, 1972 .General fertility rate

January 1-June 30, 1973 
 ,Total fertility rate

ejuly 1-December 31, 1973 
 k~ross reproduction rate (.488 TFR)

fianuary 1-June 30, 1974 
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TABLE 5
 

Annualized Age-Specific Rural Birth Rates for Women, and Currently

Married Women, Calendar Years 1971 to 1975, Methodological
 

Sample, Misamis Oriental Province 

BIRTH RATES PER 1,000 

Years
 
Age of
 
Women 1971a 19 72b 1973c 19 74d 1975e
 

All Women
 

15-19 92.8 81.8 85.2 
 76.0 60.6
 
20-24 350.3 337.0 196.9
268.3 236.1
 
25-29 334.2 315.0 215.1
312.2 271.3 


30-34 262.1 312.1 244.1 193.7 177.0
 
35-39 290.5 186.4 136.6
236.8 127.6 


40-44 51.1 81.1 
 75.0 66.3 77.3
 
45-49 32.5 23.2 4.8
7.7 4.9 


GFR f 
 212.8 203.1 177.3 139.3 135.2
 
TFR. 7,067.5 6,842.2 5,885.3 4,683.0 4,536.6
 
GRRh 3,448.9 3,339.0 2,920.8 2,285.3 2,213.9
 

Currently Married Women 

15-19 766.4 604.5 496.3
632.6 655.6 

20-24 632.4 583.6 479.1 
 364.8 424.3
 
25-29 432.2 395.1 343.8
403.9 269.4
 

30-34 293.7 349.1 
 281.1 222.9 205.3
 
35-39 319.6 204.5 150.4
259.2 140.5 


40-44 58.4 92.3 85.9 
 75.5 87.1
 
45-49 
 36.9 8.8 26.7 5.6 5.4
 

GI'Rf 353.1 334.3 
 293.7 234.7 224.0
 
'l'lR9 12,697.8 11,602.t 10,427.8 9,043.5 8,190.7
 
GRRh 
 6,196.5 5,662.1 5,088.8 4,413.2 3,997.0
 

(ZRate for September 1-December 31, 1971 fGeneral fertility rate
 
I'Unweighted average of six-month period rates 2 and 3 
 gTotal fertility rate
 
'Unweighted average of six-month period rates 4 and 5 
 hGross reproduction rate
 
'Unweighted average of six-month period rates 6 and 7 
 (.488 TFR)
 
"'Rates for January 1-June 30, 1975
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Urban and Rural Fertility Levels
 

especially to those in South and Southeast Asia. Here is a rural area which,despite
 
so-called rural traditionalism, has substantially reduced its birth rate in three to
 
four years time. The dynamics of this change in mentality deserve documentation.
 
It is tempting, at least for the present, to hypothesize that 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 for the decline, by precipitating desires that compete with the
 
birth of another child.
 

Probability Sample, Misamis Oriental, Birth Rates
 

Urban sample 1973 (July 1973-June 1975). Crude birth rates in this probability
 
sample whose parameters had covered the entire urban area of Cagayan de Oro City,
 
not just its poblacion, did not differ much from those of the poblacion, although
 
they were a bit higher, especially in period eight (January 1-June 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 currently married women. They are:
 

5 6 7 8 1973* 1974 1975*
 
185.6 160.0 178.6 162.0 185.6 169.3 162.0 General fertility rates
 
328.2 272.3 324.2 280.1 328.2 298.2 280.1 Currently married women
 

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

The 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 same period for the rural, methodological sample are:
 

*Six months only (period 5).
 

**Period 5 only.
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39.1 31.1 31.6 29.9 39.1* 31.4 29.9
 

The abbreviated time span for which rates on the entire MORESCO area are avail
able suggests a decline that began later than that in the methodological sample and
 
which has not yet gone as far. In fact, this would be consistent with the history
 
of the MORESCO project. Its earliest service was extended to households nearer to
 
its headquarters (within the methodological sample), and gradually service radiated
 
outwards through the area. It will be interesting to continue study of this larger
 
area to see whether fertility of the larger area follows the course of that deter
mined for the methodological sample.
 

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

the family planning 

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

he municipal northeast. This region, outside the MORESCO area, but subject to 
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 generators. Elec
tricity, 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 plan
ning program and other factors, excluding electrification.
 

The crude rates for the northeast area are:
 

5 6 7 8 1973 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 muni
cipal 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 
Department of Health, for a longer period of time and through a more diffused area. 

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

*Ur,,an sample 1973 covered the entire urban area of Cagayan de Oro City; urban 
sample 1971, however, covered only the poblacion and was earlier designated Cagayan 
Poblacion. 

**This province is one of the provinces selected by the Commission for its 
Total Integrated Development Approach, a program which tries to cooperate with other 
governmental agencies to promote their work and in return seeks the cooperation of 
these agencies in promoting family planning.
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5 6 7 8 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 

Provincial rates. From the probability sample of Cagayan, the municipal south
west, and the municipal northeast, provincial rates can be inferred for Misamis Ori
ental Province. Less defensibly, but with a larger sample population, provincial
 
rates can be derived from the fertility of the methodological samples added to the
 
above probability samples. These two sets of rates are called here A estimates
 
(probability sample) and B estimates (all samples). 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 1975 
45.1 35.0 40.7 35.9 45.1 37.8 35.9 A Estimates
 
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:
 

5 6 7 8 1973 1974 1975 
General fertility 194.4 161.7 185.0 164.5 194.4 193.4 164.5 A Estimates
 

rates 180.2 165.0 167.7 149.6 180.2 166.4 149.6 B Estimates
 

Currently married 342.4 269.9 311.9 274.9 342.4 290.9 274.9 A Estimates
 
women 329.9 283.0 293.6 261.3 329.9 288.3 261.3 B Estimates
 

These general fertility patterns and crude birth rates reveal a provincial fer
tility which has declined during the period from July 1,1973 (the beginning of period 
five) through June 30, 1975 (the end of period eight). This overall decline, how
ever, is less rapid than in the methodological sample or in the municipal southwest.
 

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

5 6 7 8 1973 1974 1975 
Crude birth rate 42.8 35.8 40.4 35.4 42.8 38.1 35.4
 
General fertility rate 196.0 164.0 184.9 164.3 196.0 174.4 164.3
 
Currently married women 365.1 278.0 319.5 284.0 365.1 298.8 284.0
 

Age-specific rates. Age-specific fertility rates for the three geographic 
strata--Cagayan de Oro City, the municipal southwestern segment, and the municipal
 
northeastern segment--reveal that the decline in fertility occurs among women ages

25-39 and among the currently married somewhat less than among women of all marital 
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statuses. This circumstance might indicate that delayed marriage plays a larger
 
part in the decline of provincial fertility than in Cagayan de Oro or in the method
ological samples.
 

Standard errors of birth rates. Standard errors for the crude birth rates are 
given below in annualized form.* These generally were larger when the population 
was smaller, although not always if the size of the populations did not differ much. 
Variances of births and of coverage also affected 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, for example, period six (25%), period
 
three (50%), and period seven (50%). These estimates were computed for the method
ological areas as though for a probability sample drawn from an infinite universe
 
to indicate the approximate size such standard errors would have in a nationwide
 
or other large-scale sample. In terms of births per 1,000 persons, standard errors
 
were as follows:
 

1 2 3 4 5 6 7 8 
3.6 
1.6 

2.8 
2.6 

5.7 
3.4 

4.6 
2.7 

2.8 
2.1 

7.1 
4.1 

5.6 
3.5 

2.5 
2.1 

Cagayan 
Rural 

*Dr. Eli S. Marks of the U.S. Bureau of the Census derived the formulas of
 
these variance computations. The formulas used were relvariance formulas as follows:
 

2 s(n 2) 2 s(m) 2 2s(nln 2) 2s(nlm) 2s(nm)
V(7) = s(nh) 2 

E(n 1 ) 2 +E(n 2 )2 + E(m) 2 + E(n 1 )E(n 2 ) E(n 1 )E(m) E(n 2 )E(m) 

where component variances were of the form:
 

=(hhi 

k(k-i)
1 

(2) s(w) 2 = )y [S(m) 2 + Ws(n 2 ) 2 - 2W1 rho (in 2 ) s(m) s(n 2 )] 

(3) s(r 1 )2 = 1 [s(n 1 ) 2 + R12s(b) 2 - 2R1 rho (nlb)s(nl)s(b)] 

1 

(4) S(,) =1 [a(r,) 2 + R2 S(w 1 )
2 - 2R 1 )]

W2I 
2 rho (rjw)s(rj)s(w

and where, besides symbols already previously explained, W1 is the expected value of 
the coverage rate, W1 ; rho(nin 2 ) is the product moment correlation coefficient of 
ni/P i and N./11; P- are the sampling ratios; B is the expecte value of the popula
tion base, /, from each of the k sample clusters; RI is the expected value of the 
vital rates, ',, reported from system 1 for each of the k sample clusters, and R is 
the expected value of the vital rates, r, based on the reports from both systems and 
the Chandrasekaran-Deming correction and, of course, the population bases from each 
cluster. 
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IV, 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 precisely among what
groups of people it is taking place, and understanding the dynamics of such a

decline.
 

The decline in both urban and rural fertility documented in the preceding chapter furnishes sufficient motivation for such an analysis. 
The data presented in
this chapter were used to investigate the possibility of differential fertility by
educational category of women (all women and currently married women) and by occupational category of husband (currently married women) for periods two to seven of the
methodological samples.
 

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

One economist has suggested that differential 
access by economic categories to
birth control information plus changed tastes for children relative to other goods
may underlie the inverse relationships observed (Easterlin, 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, rheostatically 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 opportunities for
learning new behavioral patterns as well as rewards of improved economic status and
prestige. 
The presence or absence of such mechanisms may best be indicated by examination of fertility in terms of educational attainment and of occupational status.
 
In the long run, economic development and other social change can be expectedto influence educational and occupational distribution and, extentto the thatvariables influence fertility, to produce changes in birth 

these 
rates. run,however, the impact of social change may 

In the short 
manifest itself in the differentialresponses 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 particular educational and occupational categories if
the opportunities and rewards of social change are differentially experienced by


diverse social categories.
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The procedure is to examine current, rather than cumulative, fertility. This 

permits focus upon recent and dynamic aspects of fertility behavior in a society
 

under rapid social change.
 

Data--Procedures and Qualifications
 

As stated previously, rates reported by period are for those subsample areas
 

covered by the survey. Experimental reasons as well as budgetary considerations led
 

us to restrict sample coverage. 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 over time.
 

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

underlying distribution is binomial, and which treats the educational data as though
 

each subsample were drawn as a simple random sample. Table 7 presents similar
 

standard errors based upon the same assumptions for occupational data.
 

However, something must be said for 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.
 

Fertility by Educational Categories
 

Urban areas. There is a striking decrease in the proportion of college-trained
 
women from 1972 to 1974 but especially in 1974, and a consequent increase of women
 

in low educational brackets, especially of women who have completed less than five
 
grades of school. This finding raises questions for research. Is this change due
 

to older residents moving into better homes outside the poblacion and being replaced
 

in their former homes by poorer in-migrants? Or is it due more to simple in-migra
tion? It seems likely that it is due to both. A second finding is that except for
 
women who have completed less than five grades of school, college-trained women seem
 
more likely to be married than the others. This fact may indicate delayed marriage
 

until some years of college have been completed by a substantial number of women
 

still going through grade and high school.
 

Table 8 presents data for the general fertility of women and of currently mar

ried women by educational categories (highest grade completed). Across years, the
 
observed rates for all women show a slight downward gradient through high school,
 
but the fertility of college-trained women is high. The average three-year relative
 

rates for all women, from those with less than five grades through college-trained
 
women, arein order: 104.7, 98.3, 96.7, and 105.7. The figures suggest that fer
tility is lower for women who have completed intermediate and high school grades, 
and higher for both college-trained women and those in the lowest educational cate
gory. 

Age standardization changes this picture, however. The fertility of women with
 
less than college education increases, while that of college-trained women decreases.
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TABLE 6
 

Estimated Standard Errors for Educational Differentials
 

1972
 

Highest Grade Completed NI 
 N2 (1/NI + 1/N2) Standard Errors
 

P 

.10 .20 .40
.30 .50
 

Urban
 
Less than 5 
 406 251 .0064 .024 .032 .037 
 .039 .040
5-7 1772 913 .0016 .012 .016 .019 .019 
 .020
8-11 
 2569 1403 
 .0011 .010 .013 .016
.015 .016
College or more 
 1989 1201 
 .0013 .011 .014 .018
.017 .018
 

Rural
 
Less than 5 
 1541 771 
 .0019 .013 .018 .022
.020 .022
5-7 
 1843 918 .0016 .012 .016 .019 .020 .020
8-11 650 .0023 .014 .019 .022 .024 .024


1273 

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

1973
 

Highest Grade Completed 
 N1 N2 (I/N1 + 1/N2) Standard Errors
 

P 

.10 .20 .30 .40 .50
 

Urban
 
Less than 5 
 357 461 .0049 .021 .028 .032 .034 .035
5-7 1483 1959 .0011 .010 .014 .016 .017 .018
8-11 
 2222 2915 .0007 .008 .011 .013 
 .014 .014
College or more 
 1787 2183 .0010 .010 .013 .015 
.016 .016
 

Rural
 
Less than 5 
 1121 1496 .0015 .012 .016 .018 .019 .020
5-7 
 1387 1907 .0012 .010 .014 
 .016 .017 .018
8-11 
 1057 1346 
 .0016 .012 .016 .020
.019 .020
College or more 
 474 507 
 .0040 .019 .025 .031
.029 .032
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TABLE 6 (continued) 

1974
 

(1/N1 + 1/N2 ) Standard Errors
 
Highest Grade Completed N1 N2 


.50
.10 .20 .30 .40 

p 


Urban
 
.038 .047
185 258 .0092 .029 .044 .048
 

Less than 5 

5-7 523 955 .0029 .016 .022 .025 .027 .027
 

.021 .023
718 1512 .0020 .014 .018 .022 

8-11 

318 1182 .0039 .019 .025 .029 .031 .032
 
College or more 


Rural
 
281 691 .0050 .021 .028 .032 .035 .035
 

Less than 5 
 .028 .028
 
5-7 468 943 .0031 .017 .023 .026 


.030 .032
371 652 .0042 .020 .026 .032

8-11 

207 267 .0085 .028 .037 .042 .045 .046
 
College or more 


TABLE 7
 

Estimated Standard Er'o2s for Occupational ifferentials 

1972
Year 

(1/N1 + I/N2) Standard ErrorsN1 N2 

.10 .20 .30 .40 .50
 
p 

Urban 
Professional F 

.037 .046 .047
314 181 .0087 .028 .043
Paraprofessional 
380 234 .0069 .025 .034 .038 .041 .042


Clerical 
661 293 .0049 .021 .028 .032 .034 .035


Skilled 

1061 564 .0027 .016 .021 .024 .026 .026


Semiskilled 

401 264 .0062 .024 .032 .036 .039 .040


Manual 
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TABLE 7 (continued) 

NI N 2 (1/N1 + 1/N2 ) Standard Errors 

P .10 .20 .30 .40 .50 

Rural 
Professional & 
Paraprofessional 
Clerical 
Skilled 
Semiskilled 
Manual 

79 
36 

121 
1237 
1619 

75 
23 
86 

559 
862 

.0259 

.0712 

.0198 

.0025 

.0017 

.048 

.080 

.042 

.015 

.013 

.064 

.107 

.056 

.020 

.017 

.074 

.122 

.065 

.023 

.019 

.079 

.131 

.069 

.025 

.021 

.080 

.133 

.070 

.025 

.021 

1973 

P .10 .20 .30 .40 .50 

Urban 
Professional & 
Paraprofessional 
Clerical 
Skilled 
Semiskilled 
Manual 

383 
318 
394 
827 
376 

480 
370 
564 
1093 
519 

.0046 

.0058 

.0043 

.0021 

.0045 

.020 

.023 

.020 

.014 

.020 

.027 

.030 

.026 

.018 

.027 

.031 

.035 

.030 

.021 

.031 

.034 

.037 

.032 

.022 

.033 

.034 

.038 

.033 

.023 

.034 

Rural 
Professional & 
Paraprofessional 
Clerical 
Skilled 
Semiskilled 
Manual 

83 
49 

116 
931 
1239 

96 
50 

159 
1134 
1727 

.0224 

.0404 

.0149 

.0019 

.0013 

.045 

.060 

.037 

.013 

.011 

.060 

.080 

.049 

.018 

.015 

.069 

.092 

.056 

.020 

.017 

.073 

.098 

.060 

.022 

.018 

.075 

.100 

.061 

.022 

.019 

1974 

P .10 .20 .30 .40 .50 

Urban 
Professional 
Paraprofessional 
Clerical 
Skilled 
Semiskilled 
Manual 

62 
65 
122 
420 
195 

204 
232 
305 
578 
255 

.0210 

.0196 

.0114 

.0041 

.0090 

.044 

.042 

.032 

.019 

.028 

.058 

.056 

.043 

.026 

.038 

.066 

.064 

.049 

.029 

.044 

.071 

.069 

.052 

.031 

.047 

.072 

.070 

.054 

.032 

.048 
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TABLE 7 (continued) 

(11N1 + 1/N2) Standard Errors
N1 N2 

.10 .20 .30 .40 .50
P 

Rural 
Professional & 
Paraprofessional 62 57 .0336 .055 .073 .084 .090 .092 
Clerical 27 59 .0539 .070 .093 .114.106 .116
 

.049 .066 .075 .080 .082
Skilled 62 93 .0268 

Semiskilled 286 597 .0051 .022 .029 .033 .035 .036
 

Manual 358 733 .0041 .019 .026 .030 .032 .032
 

TABLE 8
 

Observed and Indirectly Age-Standardized General Fertility Rates for
 
Women and Currently Married Women, 15-49, by Educational Level,
 

Calendar Year and Period of Observation, Urban Areas
 

GENERAL FERTILITY RATES, ALL WOMEN
 

Indirectly Standardizeda
Observed 

Highest Grade
 
Completed 1972 1973 1974 1972 1973 1974
 

Less than 5 137.6 115.5 174.3 157.7 129.0 191.0
 
5-7 133.2 139.2 129.8 141.2 148.5 136.9
 
8-11 134.3 132.6 127.0 151.2 151.1 134.4
 

College or more 125.8 138.4 165.8 102.1 110.6 133.8
 

Relative Rates (136.0 = 100) 

Less than 5 101 85 128 116 95 140
 
5-7 98 102 95 104 109 101
 
8-11 99 98 93 111 111 99
 

College or more 93 102 122 75 81 98
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TABLE 8 (continued) 

GENERAL FERTILITY RATES, CURRENTLY MARRIED WOMEN 

Observed Indirectly Standardized b
 

Highest Grade
 
Completed 1972 1974 1973
1973 1972 1974
 

Less than 5 278.5 208.3 315.8 319.2 232.6 346.1
 
5-7 310.5 339.4 268.8 329.1 362.1 283.6
 
8-11 343.9 356.4 298.2 387.2 406.1 315.6


College or more 277.9 302.0 225.6 267.7
331.7 241.3 


Relative Rates (302.6 100)
 

Less than 5 92 69 104 105 77 114
 
5-7 103 
 112 89 109 120 94
 
8-11 114 99 134
118 128 104
 

College or more 92 100 110 
 75 80 88
 

aAverage rates for calendar years 1972, 1973, and 1974 used as standard.
 
bAverage rates 
for calendar years 1972, 1973, and 1974 for currently married
 

women used as standard.
 

This is seen in the standardized relative rates. The unweighted averages of the
 
relative rates 
for the three years are, from lowest to highest educational cate
gory: 117.0, 104.7, 107.0, and 84.7. was
It 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 first mar
riage? 
The answer to the question is furnished by the rates of the currently mar
ried women also shown in Table 8. The unweighted averages across the three years

for the observed rates are: 268, 306, 333, and 304. 
 Except for college women,

these rates suggest positive rather than negative association between fertility and
 
highest grade completed. The rate for college women nevertheless is below average

in the set and is the second lowest fertility. However, this rate is not relatively
 
as 
low as, and as much below avwrage as, the standardized rate for all women of col
lege attainment. 
One may ask whether this difference is principally due to the
 
effect of delaying first marriage. Standardization of the rates of currently mar
ried women provides a negative answer. The unweighted averages for the three calen
dar years become, from lowest to highest educational categories: 299.3, 324.9,

369.6, and 244.8. 
While the general effect of standardization has been to raise the
 
level of fertility, in the case of college-trained women it has lowered this level.
 
The decline is greater than that found among all 
women. The conclusion is that
 
delayed marriage is not sufficient to account for most of the difference in fertil
ity between college-trained women and those with lower educational achievement.
 
Fertility restriction within marriage by one 
of the family planning measures like
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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.
 

Returning to the distribution of fertility for the standardized rates for cur

rently married women, one observes an "i" curve, low at both ends, high in the mid

dle. 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 a food shortage felt
 

most by the lowest economic class and price inflation without wage increases or
 

employment opportunities), and b) connected with increased desires for more of the 

less expensive modern goods found in Philippine cities.
 

Unlike urban women, women of rural sample areas exhibited an
Rural areas. 

increase in educational level over time. Across the three years, women who had com

pleted less than five grades of elementary school decreased by 15 percent (29.46 to
 

25.05) while the percentage of women who had completed higher grades increased by
 

off-setting amounts. Net migration presumably accounted for most of these changes.
 

The area has been electrified since 1971, and may have attracted women in-migrants
 

with higher educational qualifications who could benefit from some of the increased
 

employment 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 presence of inverse differential fertility. The unweighted averages of the 

relative rates for the three calendar years, from lowest to highest grades com
pleted, 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 dif

ferential fertility, but makes it more clear-cut. The two extremes are more dis

tinct 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 case as one goes from 1972 
to 1973 to 1974, fertility declines--with few exceptions at almost every step.
 

It is not clear why women who have completed one or more years of college do
 

not exhibit a similar decline in the third year. Perhaps the rates fluctuate more
 

because of the smaller sample of such women. Perhaps, too, they have been practic

ing family planning longer (as evidenced by their lower fertility) and further
 

declines in their fertility cannot be expected to be so rapid. 

The data just given on currently married women raise questions as to the part 
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TABLE 9
 

Observed and Age-Standardized General Fertility Rates for WomenCurrently Married Women, and
15-49, by Educational Level, Calendar Year 

and Period of Observationj Rural Areas 

GENERAL FERTILITY RATES, ALL WOMEN 

Observed 
 Indirectly Standardizeda
Highest Grade
 
Completed 
 1972 1973 1974 
 1972 1973 
 1974
 

Less than 5 
 240.8 213.2 162.9 
 256.6 231.4 
 177.9
5-7 
 248.4 197.2 
 152.8 234.0 
 187.5 147.8
8-11 
 121.6 129.6 90.5 
 137.6 143.8
College or more 131.5 135.2 
105.1
 

157.0 107.3 
 106.3 123.2
 

Relative Rates (173.2 
= 100)
Less than 5 
 139 123 94 
 148 134 
 103
5-7 
 143 113 
 88 135 108 85
8-11 
 70 74 52 
 79 83
College or more 61
76 78 
 91 62 
 61 71
 

GENERAL FERTILITY RATES, CURRENTLY MARRIED WOMEN
 

Observed 
 Indirectly Standardizedb
 
Highest Grade
 

Completed 
 1972 1973 1974 
 1972 1973 
 1974
 

Less than 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 


8-11 
81 122 98 79
106 111 83 
 120 124
College or more 102 96


100 104 84 
 79 82
 

aAverage rates for calendar years 1972, 1973, and 1974 used as 
Htandard.
bAverage rates for calendar years 1972, 1973, and 1974 for currently married
 
women used as standard.
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delayed marriage plays in the decline in fertility observed across calendar 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 again that these are current rates, not cumulative rates;
 
Consequently,
therefore, they reflect only the experience of the years in question. 


they are a sensitive instrument for measurement.
 

The age-standardized rates reveal the trends more accurately. These were some

what obscured by different distributions by calendar year. They generally continue
 

not only to reflect a decline in fertility across calendar years within marriage
 

(although not from delayed marriagr) 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 important
 

role in the fertility decline of these rural women with less than college education
 

during the years 1972 to 1974. It played a less important though perhaps still sub

stantial part in the fertility reduction of women who had completed at least one
 

year 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
 

Urbco areas. Respondents were asked to describe their husbands' occupations 

in terms of the industry worked in and the precise kind of work performed. A great 

number of such occupations were obtained and were categorized into five occupational 

status classes: professional and paraprofessional, clerical, skilled, semiskilled, 

and manual. The distribution is chiefly notable for a small decline in clerical 

(14.10 to 12.18 percent) and skilled workers (21.94 to 17.51 percent) and a small
 

gain in number of semiskilled (37.32 to 40.95 percent) and manual workers (15.26 to 
18.49 percent) over the three calendar years. Some of these differences may have
 

been due to sampling, although as has been said previously, in-migration and subur

ban out-migration occurred on a large scale.
 

Lowest fertility for both observed and standardized rates is exhibited by the 

wives of professionals and paraprofessionals. For observed rates as shown in Table 

10, the unweighted annual averages across the three years are, from professional to 

manual categories: 232.2, 298.0, 289.2, 327.1, and 356.0. 

When the rates are age-standardized, the same categories in the same order are 
characterized by the following rates: 289.6, 323.3, 293.3, 307.2, and 339.8. 

After standardization, some inverse fertility remains between prestige ranking 
of occupations and fertility. Wives of professionals and of paraprofessionals 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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TABLE 10 

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

and Period of Observation, Urban Areas 

GENERAL FERTILITY RATES
 

Unstandardized 
 Indirectly Standardized
 
Occupational
 

Status 1972 1973 
 1974 1972 1973 1974
 

Professional and
 
paraprofessional 292.8 197.5 206.3 
 377.3 252.5 238.9
Clerical 305.1 307.8 281.0 
 335.9 324.6 309.4


Skilled 
 207.6 308.6 351.3 219.5 
 301.9 358.6

Semiskilled 320.6 360.2 300.4 304.6 339.6 277.4

Manual 400.4 
 377.6 290.1 380.9 
 357.4 281.0
 

Relative Rates (308.9 = 100) 

Professional and 
paraprofessional 95 
 64 67 122 82 77


Clerical 
 99 100 91 109 
 105 100
 
Skilled 
 67 100 114 71 
 98 116

Semiskilled 104 117 
 97 99 110 90

Manual 130 
 122 94 123 
 116 91
 

The high fertility of the wives of manual laborers is 
not altogether surpris
ing, as it reflects a common finding of differential fertility studies. Nor is the

finding that professionals and paraprofessionals exhibit lower fertility unusual,

since the educational data just examined revealed that currently married women with
college training exhibited lower fertility. Presumably, the wives of professionals

and paraprofessionals would be predominantly from this educational category. 
 Per
haps the wives of the skilled and semiskilled include more women from the lowest

educational category, which may explain why this category had low 
fertility--that

is, because of social emulation and aspirations. It is clear that professionals and

paraprofessionals (upper-level business executives, high-ranking government offi
cials, dentists, engineers, and so forth) represent a set of people whose fertility
is low in comparison with other occupational an( educational categories of the urbanpopulation. Perhaps an implication for population communication policy is that such
people are attracted to the practice of family planning. Therefore, less funds need 
be expended upon communications addressed towards them and more upon such people as
clerical workers and the skilled and the semiskilled, who are both more numerous and
 
harder to influence. 

Rural areas. The difference in distribution of currently married wives by the 
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An
 
occupational class of their husbands in urban and rural areas is striking. 


aspect of rural Philippine society which perhaps is 
characteristic of developing
 

The percentage of professionals and
 countries, in general, immediately stands out. 


paraprofessionals is much smaller than in urban areas, and the percentage of manual
 

Most of the latter are farmers, fishermen, or persons 
engaged


laborers much larger. 

In the Philippines, professionals who do live in
 in other outdoor occupations. 


rural areas tend to live in the poblacions (town centers) of municipalities. The
 

number of clerical workers is also much smaller in rural areas, and they tend to be
 

a poorer and less educated group than their city counterparts. 
The one occupational
 

category that tends to be represented to about the same degree 
in both rural and
 

urban societies is the semiskilled worker. However, semiskilled workers living in
 

rural areas tend to be somewhat poorer and less well trained.
 

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

pling variation. However, the in- and out-migrations were also large enough to make
 

some contribution to such change.
 

The fertility differentials of wives by occupational class of 
husbands by rural
 

The order of observed fertility level by occupational
area are shown in Table 11. 


class from lowest to highest for these years is skilled, semiskilled, professionals
 
Unweighted average


and paraprofessionals, manual laborers, and clerically employed. 


general fertility rates observed per thousand for the three-year 
period are: 199,
 

212, 260, 345, and 384.
 

These rates appear to show that lowest fertility was found among the skilled.
 

The higher fertility of professionals and paraprofessionals is 
somewhat surprising.
 

Rural professionals and paraprofessionals may be a somewhat 
different type than
 

their
 
their urban counterparts. Sampling variance may also have played a part as 


number is small.
 

it seemed reasonable
Since education had related negatively to fertility level, 


the skilled, professional and paraprofessional classes in view of their 
to combine 
higher educational achievements as well as the limited number of cases of each in 

the rural sample. Similarly it seemed desirable to combine clerical (in the rural 

typically showed low educational achievement) with the manual 
areas, these people 

of clerical workers reported.category, again because of the small number 

for the wives
The results of these combinations for each of the three years 1) 

2) for the wives of semi
of professionals, paraprofessionals, and skilled workers, 


workers and, 3) for the wives of clerical and manual workers are:
skilled 

Standardized
Observed 


1973 1974197:? 1973 1974 1972 

317.1 221.1 261.91) 250.9 192.3 230.0 
192.8 192.8


2) 241.7 207.6 185.2 265.5 

367.5 260.6 380.8 253.3 253.3
3) 411.1 


semiskilledLowest fertility throughout the three years was exhibited by the 
This is brought out 

category, both in standardized and in unstandardized rates. 
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TABLE 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 

GENERAL FERTILITY RATES
 

Unstandardized 
 Indirectly Standardized
 
Occupational


Status 1972 1973 1974 1972 1973 
 1974
 

Professional and
 
paraprofessional 285.1 227.1 267.8 
 374.6 278.4 337.2
 

Clerical 
 340.0 568.4 244.0 466.2 
 652.4 254.2
Skilled 225.3 169.4 201.0 
 274.2 184.0 204.0
 
Semiskilled 
 241.7 207.6 185.2 265.5 
 221.9 192.8
 
Manual 
 412.8 360.8 261.9 378.8 334.2 
 253.2
 

Relative Rates (287.6 100)
 

Professional and
 
paraprofessional 99 
 79 93 130 97 117


Clerical 118 198 85 
 162 227 88

Skilled 78 59 70 95 
 64 71
Semiskilled 84 72 64 92 77 67
Manual 
 143 125 91 132 116 
 88
 

more clearly by the three-year averages for the three categories, given in order

from highest to lowest prestige rankings, that is, in the order above of 1), 2),
 
and 3):
 

Observed 
 Standardized
 

224.4 211.5 346.4 
 266.7 226.7 
 326.2
 

Cumulative fertility. The approach used stressed current fertility. This
choice was motivated by the desire to see what categories iay have contributed to

the decline in fertility noted in both rural and urban areas during the four years

covered by the dual record operations. Mention should be made of the work done by

Michael A. Costello, a doctoral candidate at the University of Chicago. Mr. Costello

did field work in Cagayan de Oro City for his dissertation in connection with data

being gathered by the MCPS dual record system. 
His intent was a longer look at dif
ferential fertility, not just over the calendar years 1971-1975, but over the entire
 
childbearing periods of the women in his sample.
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His work, now in progress, suggests rather regular patterns of inverse differ

ential fertility by educational class of wife, both rural and urban. He also found,
 

on the one hand, about the same fertility existed for urban wives with husbands in
 

professional, paraprofessional, and white collar occupations. On the other hand, he
 

found higher fertility for the skilled, unskilled, and semiskilled, in that order.
 

In the rural area, he found that the professional and paraprofessional 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 current fertility approach. Differences are attributable to the longer time
 

interval covered in the cumulative fertility methodology and to the effects of
 

delayed marriage upon number of children ever born. Women who have gone through
 

high school or college may have delayed their marriages. If so, it would show up 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.
 

Conclusion. In concluding this section on differential fertility from current
 

birth rates, the authors point to rural and 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 be the same as one designed for urban areas, and on the
 

basis of the foregoing data, 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 planning will need less inducement to practice it, if it is sim

ply made available to them. The larger populations in the manual category provide
 

some reason for choice of the second alternative.
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V. 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 public remains apathetic. 
In mountainous
terrain (such as characterizes many of the islands of the Philippines, and especially Mindanao) where roads linking the hamlets and villages with the town centers
where registration must take place are often non-existent, and where trails tend to
be arduous and tortuous, farmers and their wives are unlikely to be mindful of their
civic obligation to register a 
new birth or death (particularly the death of a small
child or an aged relative). 
 Deaths are likely to be followed quickly by local burial without official permits or other legalities. 
The local padre or minister (from
a 
town center) will be asked to bless the grave if he chances to visit during 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 39.7 percent of all births
and 30.0 percent of all deaths had not been registered during the preceding year.
In the census region of northeastern Mindanao (which includes Misamis Oriental Province), the survey estimated that only 36.7 percent of births and only 22.0 percent of
deaths had been registered (Philippines, Bureau of the Census and Statistics 1965).
 

Background
 

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

Better medical services, better nutrition, educational advonces, and socioeconomic improvement have all contributed to a 
reduction of deat) rates in the
country. 
Especially important has been the application of modern epidemiology and
modern sanitation to previously existing conditions. For example, a vigorous campaign against malaria has placed this once endemic disease under much greater con
trol.
 

Severe cholera epidemics raged in the Philippines during the years 1879, 1889,
and 1890. 
 Letters from that time describe whole towns decimated by epidemics and
abandoned by their people. 
The death rate of 1879 is said to have been l0;.3 per
thousand persons (U.S. Bureau of the Census 1905, p. 17). 
 The average death rate
seems to have been about 40 per thousand between 1876 and 1898 (Madigan et al.1972,
 
p. 142).
 

As late as the beginning of the present century, the mortality rate had not
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greatly improved. The crude death rate reported for 1902 was 63.3 deaths per thou

sand and that for 1903 was 47.2 (Madigan et al. 1972, p. 143). Since that date,
 

intercensal death rates per thousand population have been estimated (Aromin 1961,
 

p. 4) as follows:
 

1903-18 1918-39 1939-48 1948-60
 
17.2
29.8 26.8 29.9 


Cause of death has been hard to estimate accurately for the
Causes of death. 

same reason that makes mortality level difficult to estimate accurately--underregis

centration. Most of the deaths, especially those occurring earlier in the present 


tury, were unattended by doctors, nurses, or other medically trained personnel.
 

Thus most reports of cause of death were not reliable. Cause of death information
 

had to be compiled from those deaths attended by physicians; the dangers of bias in
 

such a selected sample are evident.
 

Nevertheless, it is clear that at the turn of the century the major causes of
 

death were the acute infectious-contagious diseases like malaria, smallpox, and cho

lera, together with tuberculosis and beri-beri, whereas today gastroenteritis, res

piratory disease, cardiovascular disease, and cancer are some major causes of death
 

(Madigan et al. 1972, pp. 151-152). The change from predominance of acute infectious

contagious diseasesto chronic-organic diseases has resulted in a longer life span
 

associated with diseases of advancing age and breakdown of bodily functions.
 

Cagayan rates, 1953-1962. In an earlier study of the central death rates of
 

Cagayan dc Oro respondents and of their close relatives (not necessarily resident in
 

Cagayan), the following death rates were found (Madigan et al. 1972, p. 156):
 

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

1962 5.2 4.9 5.5 

At that time, these death rates seemed too low. They were, however, based upon
 

what appeared to be complete data about the respondent's immediate relatives (par

ents, siblings, and children); no persons were to be omitted from the declared rela

tives, living and deceased. Interviews were conducted carefully and the percentage
 

of non-response was low.
 

Mortality Estimates in the Dual Record Study:
 
Methodological Samples
 

Cove2yages of the tido systems wad the dual unit. Coverages of death have not 

been as high as coverages of birth. From the beginning of the dual record field 

and recorders noticed a greater reluctance of respondents towork, interviewers 
family members. They reported this difficultyreply to questions relating to dead 

and mainly attributed it to the cultural belief that it is unlucky to speak about 

death in connection witi your own family as death might be brought upon the remain

ing 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: 
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Unit PERIOD
 
1 2 4 5Survey 48.5 70.8 84.4 91.2 

6 7 8 Average
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


94.4 96.4 98.4 98.0 94.7 92.2 
80.0
Dual 86.0 


97.0 94.6
 

As can be seen, after the first period dual record coverage was always above 90
percent, and generally about 95 percent or better. 
The recording system was consistently better than the survey system but the survey system chalked up the highest
coverage of the two systems in the fourth round (although it had also achieved lowest 
score of the two systems in the first round). Since intensive efforts involving
incentives, morale building, and supervising were constantly being made to improve
the reporting of death events, it is clear that special difficulty attaches to
obtaining this datum in the Cagayan de Oro hinterland.
 

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

Unit

Survey 
 78.8 83.5 90.9 96.6 89.3 Average
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 coverage (observed over
"true" estimated number of deaths) was never below 97.7 percent.
 

Crude rates: Urban and rural. Death rates presented in this section are central rates: 
 that is, they are based on total population size at midpoint of the
study period, and on deaths during the period, (nmx). It should be emphasized that
these are de jure, or residential deaths--that is, the deaths of persons who at time
of death were residents within the sample areas. 
 Such deaths are opposed to de
facto, or place of occurrence deaths. This distinction 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 seriously
sick from outlying municipal areas travel to and enter these hospitals, and consequently many of them die in the cities. 
 It is quite important to keep this distinction in mind when trying to judge levels of mortality in the Philippines by comparing different urban sites, both among themselves and with rural localities.
 

The crude death rates observed per thousand persons for the methodological sam
ples by order of period are:
 

1 2 3 4 5 6 7 8Urban 6.4 
 8.0 6.7 
 7.7 9.1 11.1 8.7 7.6
Rural 7.6 
 7.5 7.4 6.7 
 10.0 10.2 
 8.3 5.7
 

The rates for the three different strata of the provincial probability sample
and for the province for the same time periods 
are fairly similar:
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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
 
Provincial probability sample 10.8 11.2 9.0 10.0
 

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 variation (which
 
can be large). They are:
 

1971 1972 1973 1974 1975
 
Urban methodological 6.4 7.4 8.4 9.9 7.6
 
Rural methodological 7.6 7.4 8.4 9.2 5.7
 
Urban probability .... 15.1 8.2 7.5
 
Municipal southwest 8.7 7.8 11.1
 
Municipal northeast 10.8 12.1 10.1
 

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

1 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 year 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
 

Infant mortality. Infant mortality should be carefully distinguished from cen
tral death rates for children under one year of age, which will be exhibited in the
 
tables of age-specific death rates. Infant mortality is a measure of the children 
less than one year of age who have died during the past year (or other time period)
 
per thousand live births for the year under consideration. The central death rate
 
for children under one is a measure of the number of children under one who died 
during the previous year per thousand children under one year of age living at mid
point of the year. The difference in base can make these two rates differ substan
tially. The infant mortality rate on the other hand tends to be fairly close to the 
mortality rate for children under one year of age of the life table ( q ). 

1 0 

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

1 2 3 4 5 6 7 8 
Urban 53.3 66.6 36.0 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
 

This increase can be seen more clearly in the rates for calendar years:
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1971 1972 1973 1974 1975Urban 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 
 1975
Urban probability 1974 

42.6 
 52.8 
 62.0
Municipal southwest 
 77.7 
 53.2 
 59.6
Municipal northeast 
 100.1 
 87.3
Province probability 83.3 

73.2
 
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 evidenced by the provincial rates, was high and not very different in level from the methodological samples.
 

Age-specific mortality. 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 males and females. 
As in most countries, males
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 10-14. 
After this, mortality climbs slowly until
ages 40-44 when it begins to take a sharp upturn. The pattern seems to differ somewhat from any of the four families of the Princeton life tables (Coale and Demeny
1966). It starts higher, bottoms out lower, and rises more slowly during the adolescent and young adult ages. 
It perhaps is closer in pattern to the Model East
tables than to others. 

Graduated rates for calendar years corresponding to the periods shown in these
tables of observed rates will be found in Table 14. 
 The chief function of this
table is to iron out some of the random variation of observed rates so that 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 Oriental Province. 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 samples.
 
Mortality level. 
 As mentioned elsewhere,tions the authors have had serious reservaabout the level of mortality rates reported by the two systems of the dual
record system. But careful observation of the work of field personnel of both systems, from supervisors down, revealed no faults in procedure or even traces of collusion, and in fact convinced investigators at different times that work was being
done exceptionally well. 
 In addition, various procedures, already described in
an
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TABLE 12
 

Annualized Age-Specific Death Rates by Sex and Urban Areas,
 
Periods One to Eight
 

PERIOD
 
Age at
 
Exposure 1 2 3 4 5 6 7 8
 

MALES
 

0 130.6 103.7 37.9 83.3 118.4 144.5 104.6 92.8
 
1-4 2.9 11.3 10.8 15.1 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 0.0 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 0.0 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 75.9 12.2
 
65+ 41.9 48.1 38.7 92.3 47.5 140.3 73.2 66.5
 

All ages 9.0 8.8 8.2 10.4 11.3 12.0 11.5 9.6
 

FEMALES
 

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 0.0 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 0.0 1.3 2.3 0.0 1.1 0.0 0.0 1.0
 
25-2) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 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 0.0 3.2 
40-4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.9
 

45-49 13.0 0.0 0.0 0.0 13.3 0.0 13.0 18.0 
50-54 10.1 18.0 28.5 10.1 8.3 0.0 0.0 7.9 
55-59 20.0 12.1 22.4 15.0 11.1 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 7.3 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 

PERIODS

Age at
Exposure 1 2 3 4 5 6 7 8 

MALES
 

0 76.3 61.2 74.9 
 75.6 143.0 122.3 124.1
1-4 16.1
8.0 9.8 
 7.0 7.9 
 13.7 13.8 
 4.9 3.8
5-9 3.1 
 2.0 0.0 1.3 
 2.0 0.0 
 2.1 1.0
10-14 0.0 
 3.6 0.0 
 0.0 1.2 
 0.0 0.0
15-19 2.2 2.9 1.1

5.6 0.0 
 1.4 0.0 
 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 11.0 2.630-34 0.0 0.0 5.6 0.0 11.835-39 0.0 11.3 0.05.4 0.0 
 0.0 0.0 
 3.3 0.0
40-44 7.4 0.0 9.90.0 0.0 6.3 8.9 77.4 0.0 0.0
45-49 9.0 0.0 10.3 0.0 0.0 0.0 9.8 0.050-54 11.6 7.3 0.0 0.0 6.955-59 26.4 0.0 56.4 13.9 20.916.5 10.5 7.8 0.0 15.0 24.460-64 95.6 0.0 43.1 0.0 39.5 0.0 37.3 44.265+ 54.0 53.3 34.7 90.7 79.6 45.1 62.8 52.4 
All ages 9.3 
 7.0 7.4 
 7.4 12.1 
 11.6 10.7 5.4
 

FEMALES 

0 22.0 70.8 97.4
1-4 12.4 

65.9 54.2 102.6 50.5 52.27.8 14.7 1.7 9.9 10.1 2.5 10.55-9 1.6 
 2.1 2.0 
 0.0 2.1 
 0.0 4.3 
 0.0
10-14 0.0 
 0.0 0.0 
 0.0 0.0 
 0.0 0.0
15-19 0.0 1.5 0.00.0 1.8 0.0 0.020-24 0.0 0.0 0.04.1 4.0 2.7 4.1 0.0 0.0 0.0 
25-29 0.0 0.0 0.0 0.0 5.4 10.930-34 0.0 0.0 2.50.0 0.0 12.0 3.0 0.0 5.935-39 0.05.3 3.5 0.0 0.0 0.0 0.0 7.1 3.340-44 0.0 0.0 9.1 0.0 0.0 0.0 35.3 4.6
45-49 8.1 15.4 0.0 0.0 9.5 0.0 9.7 0.050-54 12.6 0.0 
 0.0 0.0 
 0.0 28.6 0.0 6.9
55-59 15.6 9.8 0.0 12.4 35.4 0.0 0.0 8.660-64 32.5 
 22.0 
 0.0 25.0 
 10.7 42.3 
 0.0 22.4
65+ 61.0 82.5 37.8 68.5 84.7 66.9 35.0 64.2
 
All ages 5.8 8.0 
 7.4 6.1 
 7.8 8.8 
 5.8 6.0
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TABLE 14
 

GraduatedAge-Specific Death Rates by Years, Sex and Area,
 
Methodological Samplesa
 

MALES FEMALES 

19 71
c
Agesb 1972 1973 1974 19 75d 1971c 1972 1973 1974 1 975d 

URBAN 

0 130.6 70.8 100.8 124.6 92.8 23.8 60.8 75.1 125.4 90.4 
1-4 2.9 11.0 16.8 14.3 8.6 8.6 10.4 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 0.1 1.8 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 1.0 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 2.1
 
30-34 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 14.1 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 5.1 10.0 6.8 6.5 8.3 
50-54 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 20.3 19.4 23.8 15.2 16.5 14.7 
65+ 41.9 43.4 69.9 58.4 66.5 21.5 40.6 59.2 65.5 36.8
 

RURAL
 

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 10.8 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 0.0 

10-14 1.2 1.2 1.0 1.4 0.0 0.4 0.2 0.5 0.1 0.0
 
15-19 1.9 1.6 1.5 2.4 0.0 0.8 0.4 1.3 0.7 0.0 

20-24 2.2 1.8 2.0 3.5 0.2 1.3 2.6 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 
,10-44 7.8 1.6 4.6 9.4 7.4 4.0 7.2 4.5 6.5 3.7 

'15-49 10.7 7.2 5.9 12.8 12.2 5.5 3.6 6.7 8.8 5.6 
50-54 16.3 11.1 7.8 17.7 18.6 10.6 4.7 9.6 11.5 8.4 
55-59 21.4 I.8 10.4 24.2 26.0 16.2 5.8 13.2 14.5 11.7
 
60-64 29.7 21.3 13.4 31.6 34.0 21.7 7.1 16.9 17.1 15.4 
6s+ 54.0 44.0 85.2 541.0 52.4 61.0 60.2 76.6 51.0 64.2
 

'Zlraduated by Whittaker-1enderson Type 1)Ages 0-4 and 65 and above not graduated. 
A differience equations with constant at -For September 1-December 31 annualized. 
a-1.5 or a-2.0. djanuary 1-June 30, 1975 annualized.
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TABLE 15 

Annualized Age-Sex Specific Death Rates, Misamis Oriental Province, 
July 1, 1973-June 30, 1975, by Six-Month Periods Five to Eight 

Period 5a Period 6b Period 7c Period 8
 

Ad eAges B A B A B A B 

MALES
 
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 6.9 13.4 11.6
 
5-9 0.0 .1.4 3.2 3.2 0.0 1.2 2.0 1.9
 
10-14 0.0 0.4 
 2.3 2.0 1.1 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 3.6
1.0 2.5
 
25-29 10.7 10.5 6.0 0.0
5.2 3.3 4.8 3.3
 
30-34 3.1 5.2 10.6 6.0 7.1
4.1 6.5 4.5
 
35-39 0.0 6.7
1.5 7.6 11.9 10.7 8.7 6.5
 
40-44 13.8 12.5 
 9.4 19.5 3.1 3.1 11.6 9.4
 
45-49 0.0 2.4
2.6 1.5 8.2 10.8 15.1 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 87.0 76.6 68.9 52.0 
All ages 12.1 12.8 11.8 11.8 8.0 9.9 10.5 9.5
 

FEMALES 
0 98.9 60.3 
 65.9 81.7 96.8 43.6 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 0.4I 

10-14 0.0 0.0 2.6 2.0 0.0 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 0.2 1.9 1.3 
25-29 0.0 1.7 3.4 3.5 6.0 6.0 2.6 2.0 
30-34 0.0 0.7 3.6 2.1 3.4 4.9 3.9 3.0 
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.'1 
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 0.0 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 10.2 10.5 10.1 10.1 9.5 7.8 
aSource of rates: Report 16. population size. 
bSource of rates: Report 17C. eBased upon both the probabiliLy of 1.973 
C ource of rates: Report 19C. and the methodological samples of 1971 
Based only upon the probability sample with weights p)roportlonaI to p'opuJlation 
of 1973 with weights proportional to size.
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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 can this low level be
 
explained in terms of workers who seem to be trying hard to obtain complete coverage
 
of deaths?
 

Checks on morta.ity. 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 com
puted from the reports of MCPS survey and recording systems seem too low to be 
credible, the authors had recourse to the Coale-Demeny model life tables. 

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

Results indicate a level of death rates corresponding to those found by the 
dual record system. For example, on entering the Model West table, Females, Level 
19, with the above parameters, the corresponding death rates are found 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 tables for males gave the
 
following results, in the same order: 8.4-8.9, 7.3-7.8, and 6.3-6.9. 

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

Females 7.5-7.9 6.4-6.9 5.4-6.0
 
Males 8.9-9.3 7.7-8.2 6.7-7.2
 

'llese results are in the same general range as the rates found by the dual 
record system. The dual record system rates, then, (based upon the reports 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 birth rates as high, with growth 
rates as large, and with such a large proportion of the population under age 20. 

On empiric grotuds, birth rates can be compared with crude death rates to see 
if resultant natural increases (RNI) computed by subtraction are reasonable in the 
light of typical Philippine growth patterns between censuses. This comparison is 
shown below f'or the urban methodological sample: 
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Crude birth rates 43.1 41.5 37.1 37.5 45.4 43.6 37.6 35.8
 
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
 
RNI (percent) 3.7% 3.4% 3.0% 3.0% 3.6% 3.2% 2.9% 2.8%
 

The natural increases per annum, expressed as percentages in the preceding
 
line, are within ranges experienced in recent years by Philippine provinces like
 
Misamis Oriental, as gauged from intercensal growth rates shown in published data
 
such as the 1960 and the 1970 Censuses. The rates above do not take migration into
 
account, but are natural increase rates; the census rates for provinces include
 
effects of migration. The rates given above are also in the range of Philippine 
intercensal increase, upon which international migration effects are negligible.
 

Results of comparing crude birth and death rates from the rural methodological 
sample over the eight periods yield fairly comparable, although somewhat higher, 
results: 

Crude birth rates 45.8 39.6 48.0 38.0 39.1 31.6 31.1 29.9
 
Crude death rates 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%0 3.2% 4.1% 3.1% 2.9% 2.1% 2.3% 2.4%
 

Flieger (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 he quotes in his paper. The 
table is based on the 1970 Vital Statistics Reports, and the 1960 and 1970 Census 
reports. He argues that the crude death rate for Manila shown in this table is 
15.48, whereas the rates for Aklan, Agusan, Palawan, and lanao del Sur, as well as 
others, are much lower. lie attributes the difference to registration difficulties 
in the provinces, since Manila is believed to have relatively good registration.
 
He concludes that Manila death rates should be lower in fact than those of the 
provinces and proceeds to standardize rates on the basis of the Metropolitan Manila 
population. On the basis of such reasoning, he concludes that the MCI'S level of 
rates is too low to be credible.
 

This criticism may be correct. Yet, it seems possible that the table he argues 
from is based on deaths reported on the basis of place of occurrence rather than 
place of residence (Flieger 1974). Support for this statement is seen in the levels 
of infant mortality quoted for Manila in that table, namely, 180.2 and 125.1. It 
seems unlikely that such high infant mortality was experienced in Manila during 1970 
on a place of residence basis. But such a high infant 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 disease 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 popLlation base of the 
census, the place of occurrence rate would be much inflated over the place of resi
dence 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. 
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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 clandestine burials
 
took place (which assuredly would not be reported to city and municipal authorities
 
and would most likely be concealed trom research workers inquiring about deaths dur
ing 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 registra
tion was for some reason not accomplished, would the respondent be willing to
 
divulge the fact of this death to a researcher?
 

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

Sonic people denied the supposition, and insisted that such cases did not occur
 
at all or rarely. The majority, however, did not reject the assumption and answered
 
in terms of shame, embarrassment, fear, guilt, and uninvolvement. 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-daynovena after burial, 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. 

A further question was asked to gauge the extent of such practice. Most urban
 
respondents did not know of an), cases of clandestine burial--or at least said that 
they did not. 

Rural respondents knew of few clandestine burials where deaths were even hidden
 
from neighbors and friends--or, again, said they did not know.
 

If one can accept such answers at face value, they seem to rule out any large
scale pr:actice of concealment of death from neighbors and friends by urban and rural 
rcsidents. Whether one can accept them is another question. But even if one can, 
they do not rule out tile possibility that deaths may be underregistered on a large 
scale (out of fear of' fine or other punishment by the government), and then con
cealet from research workers visiting houses and asking questions about such deaths. 
0n this supposition, another question arises. Would neighbors and friends be will
ing to report deaths that had occurred in households in a locality, when the house
hold itself Ilight want to conceal a burial out of fear of some penalty from the 
government', The answer as it pertains to friends might well be negative. The 
frienIdshi p might be jeopardized if the household in question were to get into 
t rotuble because of the fri end's candor. Filipinos are prudent on such matters. On 
the other hand, nCighbors who are not close might be more willing to answer candidly 
but i .I.ht remember or know less about tile household. 

In survey round three, another attempt had been made to delve into this matter 
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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 con

cealed a death from the interviewer, which actually had occurred to a household mem

ber during 1972; whether any death, concealed previously or not, had occurred to
 

household members during 1972; and, finally, whether if a death had occurred, it had
 

not been registered with the civil authorities.
 

The randomized response technique, developed by Warner (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 information in response to sen

sitive questions. The basic structure of the technique 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 randomizing device which will select which question the
 

respondent might answer according to 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 turn
 
Nor can the interviewer tell from the
his back while the selection is being made. 


answer is "Yes" or "No" or some similar answer--whicheveranswer--because the 
The reply, therefore, does not cue the interviewer in
question has been selected. 


to the personal situation of the respondent, nor to a secret if there is one. The
 
for the
rationale for using such a device is that there should no longer be reason 


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 employed was 
The coin was tossed in the
 a coin, belonging to the respondent whenever possible. 


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 explaining the use of the coin toss and 

the relation of the result to the question to be answered, left the room if conven

iently possible, or at least looked away.
 

The sensitive questions (or statements) include the following: 

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

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

* A death occurred to a resident of this household in 1972. 

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

did not report it to the municipal (city) office for registraour own we 

tion.
 

My wasThe non-sensitive statement in all three cases was, mother horn in tile 

month of April. 

Given the known probability of the randomizing device, and given the known
 

(or similar) answer to the non-sensitive question, one can
probability of a Yes 

calculate maximum likelihood estimates of the proportions answering affirmatively
 

of such proportions.
to sensitive questions, and one can calculate the variance 
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Results of this application showed that 88 urban and 84 rural households were
 
estimated to have concealed a death from the interviewer. Confidence limits (95

percent) were 46-130 (urban) and 42-126 (rural). Adding mean esti,liated deaths to
 
those directly reported earlier in the interview raised the crud3 birth rates to
 
11.5 urban and 13.4 rural deaths per thousand. These rates compire with the dual
 
record rates based upon deaths actually reported to workers of the dual record sys
tem as follows:
 

Dual record reports, urban 6.7 per thousand
 
Randomized response techniques, urban 11.5 per thousand
 
Dual record reports, rural 7.4 per thousand
 
Randomized response technique, rural 13.4 per thousand
 

This result was checked by the response to the second question upon total
 
deaths during 1972 (concealed and not concealed). If the results were about the
 
same, given sampling variation, this would confirm the results.
 

These second question responses totalled 167 urban and 124 rural deaths, with
 
95 percent confidence limits of 119-214 (urban) and 79-169 
(rural) deaths. These
 
deaths approximate the total deaths estimated in connection with 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 from the dual record
 
system as follows:
 

Dual record reports, urban 6.7 per thousand
 
Randomized response technique, urban 13.3 per thousand
 
Dual record reports, rural 7.4 per thousand
 
Randomized response technique, rural 10.1 per thousand
 

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

A fine shade of distinction exists, however, between non-registration and pur
posive concealment. Failure to report a known death to an investigator inquiringabout such deaths represents a conscious desire to conceal the death from the 
researcher. On the other hand, failure to register a death with civil authorities 
may or may not replVsent a desire to conceal the death. Rather than signalling con
cea lme.1t, such a faiilure to register may meam simply difficulties the household head 
encouters in tenis of tine, money, and transportation, to get to the place of reg
istration and go th rough the registration process. Wihen referring to non
registration of' death, "non-reporting" is a more appropriate term than "concealment" 
for the purpose. 

iHsthilnates of deaths not registered were 108 in the urban area and 78 in the 
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rural area, with 95 percent confidence limits, respectively of 65-121 and 37-120.
 
On the assumption that total deaths estimated in terms of the first question are 
approximately correct, this would imply that 75 percent of the urban and 47 percent 
of the rural deaths were not reported to civil authorities. These figures are 
impressively close to the percentage of deaths out of total deaths estimated to be 
purposively concealed in connection with the first question: 61 percent urban and 
51 percent rural. This third question not only provides further confirmation of 
results of the first two questions, but indicates that a positive correlation prob
ably exists between failure to report a death to civil authorities and purposive 
concealment of deaths from researchers making household visits. A more detailed 
account of this study is available elsewhere (Madigan, Abernathy, Herrin and Tan 
1976). 

Further questions. 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 cor
rect. 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 are not entirely in agreement on the question. They do
 
agree, however, that further research is needed on the whole question 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 determined by the different approaches. The ques
tion is obviously an important one, since the precise estimation of growth rate by 
natural increase of local areas and provinces of the Philippines depends upon its 
answer. 

Coverage. A remark should be made about coverage in dual record reporting and 
purposive concealment. A dual record system confronted by purposive 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 argwnent against dual record systems. 
They are based upon the joint independent probability theorem. If no probability 
exists of finding a case, they cannot be expected to distinguish possible existing 
cases without probability of a report from non-existing cases with probability of a 
report of no event. The same difficulty of course confronts single-system 
approaches more strongly. They have only one chance to obtain a report because they 
have only one system. If the respondent wants to conceal the data from tile 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
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mortality levels reported 	by the dual record system; lower limits are computed on
 
the basis of randomized response estimates of death rates. Correction 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.
 

Natural increases in terms of percents per annum for the eight periods in order
 
from first to last for the urban methodological area are:
 

Mean (unweighted) 
High 3.7 3.4 3.0 3.0 3.6 3.2 2.9 2.8 3.2
 
Low 3.2 2.8 2.6 2.4 3.0 2.4 2.3 2.3 2.6
 

The same rates of natural increase for the rural methodological sample area
 

are:
 

Mean (unweighted) 
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 mortality level, it is clear that the rate of natural increase has 
been moving downwards in these two populations over the eight periods. 

Natural increase in terms of the three provincial strata and of the province
 
itself (A estimates) also shows a downward trend, although this may be less clear
 
unless comparison is made to the methodological trends over the eight periods, and
 
unless calendar years are considered.
 

Periods 5 	 6 7 8 
trban 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 1.6 

Mtnicipal northeast, 	 high 3.0 2.4 2.8 2.4 
low 2.1 1.4 1.8 1.8 

I1rovincial probability 
sample, high 3.4 2.4 3.2 2.6 
(A estimates) low 2.6 1.F 2.4 1.9 

The next chapter will treat migration since this, as well as natural increase, 
affects growth of an area. 
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VI, URBAN AND RURAL MIGRATION: METHODOLOGICAL
 
AND SUBSTANTIVE ASPECTS
 

Of all the demographic variables, migration is probably the least well under
stood. 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 under
estimated. Multiple moves by the same individual are not counted. Population reg
isters 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 regional

administrators. Data on size, structure, and characteristics of a population 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 be distinguished from mobility, which relates to short
distance moves or temporary changes of residence. This distinction is usually made
 
by specifying a migration-defining boundary, typically the boundary 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 sam
ple falls entirely within the poblacion as it is a 75 percent probability sample of 
this sitio. Since the sample area is not coterminous with the poblacion, in some 
places a person may move across the sample area boundary without crossing the sitio 
boundary. Such moves are examples of mobility, not of migration. Moreover, to be 
registered by one of the MCPS workers, the migration had to be to or from the sample 
area as well as across the sitio boundary. Persons who moved out of the sample area 
without crossing the poblacion boundary ceased to be residents of the sample but 
were not migrants.
 

The rural methodological sample consists of about 104 square kilometers of
 
territory and contains parts of four municipalities. It includes 123 sitios or
 
parts of sitios. Where the sample area boundary cuts through a sitio, it is also
 
possible for persons to move out of the sample area so as to cease being residents 
of the sample locality without crossing the local sitio boundary. Such persons are 
considered mobile in this study but not migrants. In general, then, only persons 
who cross sitio boundaries are considered migrants, 
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Students less
The definition was modified in the case of students, however. 


than 25 years of age were considered part of their parents' or spouse's household
 

and their moves to attend school were not considered migration.
 

This section may be concluded by pointing out that with only one sitio in the
 

urban methodological sample, all migration was external in some sense. That is,
 

either the origin or the destination of the migrant was external to the city
 

On the other hand, with 123 sitios comprising the rural methodological
poblacion. 

sample, migrations could be internal to the sample (from sitio A within the sample
 

to sitio B) or external (place of origin or of destination outside the rural sample).
 

This nomenclature will be employed in this chapter.
 

Methods of Data Collection 

Several national and experimental dual record systems have collected data upon
 

migration. These procedures are best known in the context of estimation of birth
 

and death rates. The literature has been summarized in Marks et al. (1974).
 

Procedures in the MCPS study called for the recording system workers to make
 

bimonthly house visits to every household in the sample area, and to fill out a 

record for every resident who had migrated during a specified time period. Subse

quently, the same locality was covered by the survey system workers who also 

inquired about residents who had migrated during the same period of time and who 

recorded all such events. ("Resident" of course includes in-migrants, that is, per

sons staying or intending to stay 90 days.) Each migration event was subject then 

to detection by both the recording and the survey systems. 

The data described in the present study refer to calendar year 1972. During 

the first half of that year, mipration data were collected for the total population 

of both urban and rural methodological samples. During the second half of the year, 

however, because of the experiment on recall (which demanded that half the areas not 

be surveyed), a 50 percent subsample of these two areas was covered. 

'rhe 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 Chandrasekaran-Deming 

formula to estimate migrations missed by both systems. It appears that in a sub

stantial number of migrations, particularly out-migrations, the survey system has 

considerably less probability of detecting events than has the recording system. In 
fact, the probability seems to be zero in some cases. 

A study of the printouts offers quite strong evidence for the correctness of 

the matches that have been judged as such. Do the data contain criteria suffi

ciently 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
 

lUrban, area,. As previously explained, all migration in the urban area is 

external migration because only one sitio is involved. Tables 16 and 17 present 
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TABLE 16 

In, Out, and Net Migration Rates by Periodand Age Groups,
 
Urban Methodological Sample, 1972
 

Age In- Out- Net Migra-

Groups Populationa migrantsb Ratio migrantsb Ratio tion Rate
 

JANUARY-JUNE
 

<5 3,410 688 .202 666 .195 .007
 
5-14 5,154 908 .176 914 .177 -.001
 
15-24 6,561 3,231 .492 3,929 .599 -.107
 

25-34 3,565 999 .280 1,124 .315 -.035
 
35-44 1,891 366 .194 369 .195 
 -.001
 
45-54 1,115 171 .153 138 .124 
 .029
 

55-64 666 81 .122 101 .152 -.030
 
65+ 366 42 .115 63 .172 -.057
 

Total 22,728 6,486 .285 7,304 .321 -.034
 

JULY-DECEMBER
 

<5 3,549 828 .233 952 .268 -.035
 
5-14 5,158 962 .186 1,052 .204 -.017
 
15-24 6,608 3,566 .540 3,594 .544 -.004
 

25-34 3,744 1,228 .328 1,408 .376 -.048
 
35-44 1,963 346 .176 434 .221 
 -.045
 
45-54 1,110 210 .189 196 .177 
 .012
 

55-64 728 120 .165 94 .129 .036
 
65+ 399 56 .140 66 .165 -.025
 

Total 23,259 7,316 .314 7,796 .335 -.021
 

aPopulation at the end of the period.
 
bAge unknowns prorated.
 

65 



MEASUREMENT OF VITAL RATES
 

TABLE 17
 

In, Out, and Net Migration Rates by Period and Age Groups, 
Rural Methodological Sa'ple, 1972 

Age 

Groups Populationa 


<5 4,114 

5-14 7,415 


15-24 4,883 


25-34 2,761 

35-44 2,054 

45-54 1,314 


55-64 834 

65+ 630 


Total 24,005 


<5 4,351 

5-14 7,386 

15-24 4,995 


25-34 2,846 

35-44 2,111 

45-5,1 1,356 


55-64 859 

65+ 658 

Total 24,562 


lIPOpulat ion at the end of 
Age unknowns prorated. 

In-

migrants Ratio 


JANUARY-JUNE
 

330 .080 

489 .066 

678 .139 


286 .104 

134 .065 

64 .049 


34 .041 

28 .044 


2,043 .085 


JULY-DECEMBER
 

342 .079 

440 .060 

812 .163 


326 .115 

108 .051 

48 .035 


46 .054 

30 .046 

2,152 .088 


tile period. 

Out- b 
migrants 

270 

409 

779 


207 

77 

38 


40 

21 


1,841 


232 

288 

860 


292 

104 

68 


28 

32 

1,904 


Net Migra-
Ratio tion Rate 

.066 +.014 

.055 +.011 

.160 -.021 

.075 +.029 

.037 +.028 

.029 +.029 

.048 -.007 

.033 +.011 

.077 +.008 

.053 +.026 

.039 +.021 

.172 -.009 

.103 +.01L 

.049 +.002 

.050 -.015 

.033 +.021 

.049 -. 003 

.078 +.010 
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data on external migration in the urban and rural methodological samples. The vol
ume may not seem so high if it is recalled that some of the migrations are of short
 
distances and if one bears in mind that the record here includes multiple migra
tions, that is, all migrations from outside into and from inside out of the two sam
ple areas.
 

The overall level of migration related to the urban sample can be seen from 
Table 16 to be fairly similar for both six-month periods. (Although data for the 
second period are based on a subsample, appropriate factors have been used to raise 
the estimates so that they relate to the whole sample.) While the volume of in
migration and out-migration is high, about 300 in-migrants per thousand persons for 
both periods and about 330 out-migrants, the magnitude of the net migration is rela
tively low, about 3.5 percent. This rate is negative, which means out-migrants 
exceed in-migrants. But this does not necessarily mean the net migration rate of
 
Cagayan de Oro City is negative. It may reflect only the rate of migration from
 
the poblacion. Much of this migration is suburbanization, in fact.
 

For the same age categories, in-migration rates tend to be similar in the two 
calendar periods. Table 16 reveals, however, that several differences occur in pat
terns 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 per
sons (ages 35-44) also out-migrated. On the other hand, fewer persons age 45 and 
above migrated from the poblacion.
 

Rural areas. Less migration to and from the rural methodological sample 
occurred than had been found in the Cagayan de Oro poblacion. This was partly a 
function of the large number of sitios and the large area of the rural 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 migrations across a sitio botid
ary were internal to the sample, and are not tallied here, since the subject is 
external migration. In the urban sample, with only one sitio to the area, any 
migration had to be an external migration.
 

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

Out-migration, however, followed quite different patterns in the two periods. 
During the first part of the year, the nimuher of child out-migrants (ages 0-14) was 
larger, whereas in the second half of the year the ntinnher of these ot t-migrants was 
smaller. On the other hand, the out-migration of older people fol lowed the opposite 
pattern; fewer older persons migrated in the first part of the year, and more in the 
second. 

As a further attempt to delve into this thinly explored subject of' Philippine 
internal migration, an independent estimate of migration was made by application of 
the balancing equation to each age group of the January 1972 poptulation to produce 
an expected population at the beginning of July. The difference between the actual 
population enumerated at that date and the expected popuilation is taken as a measure 
of the net migration which occurred between January and July. 

67 



MEASUREMENT OF VITAL RATES
 

This method of course is limited. It cannot take account of multiple migra

tions but only of residential location at the two points beginning and ending the
 

period. It can be expected then to differ from estimates of net migration produced
 

by the direct method. Further, inconsistencies in age reporting by respondents at
 

the two dates of enumeration led to reported differences in age patterns of migra

tion. Level of migration by the balancing equation method is also sensitive to dif

ferential completeness of enumeration in the two surveys. For example, should cov

erage be more complete in the July survey, apparent in-migration would be increased
 

and apparent out-migration decreased, with resulting change in the magnitude of net
 

migration.
 

Finally, the indirect estimates obtained through the balancing equation relate 
to residents present or not present in the two enumerations and, therefore, to move

ments in and out of the sample areas; the direct estimates refer to migrations as 
defined in this study--movements in and out of the urban poblacions and of the rural 
aggregation of sitios. Despite these drawbacks, the indirect method offered the 
only further alternative mode of making migration estimates. 

The procedure was as follows. The children ages 0-4 were adjusted to July by 
subtracting one-tenth of the population ages -5, adding births, and subtracting 
deaths of children ages 0-4 which occurred during the interval. The other age 
groups up to the last (but not including it) were aged up to July by subtracting 
one-twentieth of the population ages to 10, adding the amount subtracted from 
the previous age group, and subtracting deaths to persons in the age group in ques
tion. The last age group was aged forward by adding the amount subtracted from the 
number of persons ages 55-64 and by subtracting deaths. 

Despite the differences between the two approaches and the differences to be 
expected in magnitude of migrations, results checked fairly well where some compar
ability was possible. The direction of net migration was the general point of com
parison. This was fairly similar for both indirect and direct estimates for each 
age group, with few exceptions. The volume of migration, of course, limited to net 
migration between start and completion of this period of study, was expected to be 
less and, in fact, was less. 

Urban Migration Characteristics
 

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

By far the heaviest volume of' migration occurred amiong persons ages 15-24. 
lixcluding tuknown ages, ,19 percent of the in-migrants and .19 percent of the out
migrants were accounted for by persons belonging to this age group. Next in magni
tide of migration were persons ages 25-3.1. Sixteen percent of all in-migrants and 
17 pe rcent of" all out-,igrants belonged in this age group. Nearly two-thirds of all 
migrants were accounte:Cd for by these two age groqs combined. About 25 percent of 

all migrants were less than 15 years old, while somewhat more than 10 percent were 
35 years of age or older. Migration in and out of the urb; area, apparently, is an 
activity of the yotng with relativelv little participation of the middle-aged and of 

the elderly. 
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Women were more mobile than men. Of all in-migrants during 1972, 59 percent
were female and 57 percent of all out-migrants were also female. Of persons ages15-24, where migration was most frequent there were more female than male migrants

for both in- and out-migration.
 

Motives behind migration. 
The major reason given for urban migrations related
to employment. 
The next largest category was simply accompaniment of the household
head. 
Returning home was a third important reason for migration out of the poblacion. Reasons of education and/or marriage averaged about 4 percent for both inand out-migr&.ts, but this category would have been larger if students had been
classified as residents independently of their parents' residence. 
For persons 15
years of age or older, the same 
categories of motivation predominate, except that
the employment factor is, of course, more 
important and accompanying household head
 
is less important.
 

Origin and destination of urban migrants. Where do in-migrants come from andwhere do out-migrants go? In 1972 only 23 percent of the in-migrants had come from some other part of Cagayan de Oro but 35 percent had out-migrated to some place inthe city, presumably to the districts surrounding the poblacion and the suburbs.
Further, 24 percent had come 
from parts of Misamis Oriental Province hut only 17
percent had returned there. Evidently, the city is exerting a brain drain of sorts
upon the province. A fairly large proportion, 29 percent, had come 
from other partsof Mindanao Island, and a fairly large proportion out-migrated back to othe- placeson the island. Migration to and from other islands of the Philippines almost bal
anced, with a positive net in-migration of 2 percent.
 

Intended length of stay. The vast majority of in-migrants intended to stay anindefinitely long period of time or permanently, as shown by the data below. It
seems probable that many migrants were unable 
 to specify their future plans withdegree of certainty because these depended upon employment opportunities here and 
any 

elsewhere. Expected duration of stay was reported in percent form thus: 

Category of Less than 6-11 12-23 IndefiniteMigrant 6 Months Months Months or P1ermanent Total 
In-migrants 4.8 0.9 2.6 91.7 100.0Out-migrants 14.4 7.9 9.7 68.0 100.0 

The proportion of persons reported as intending to stay away less than sixmonths is larger than the proportion of in-migrants expecting to stay in Cagayan
less than six months. Perhaps migrants express more tncertainty about chances 
 ofsuccess in finding employment at home before they leave than in the new destination 
after arrival. 

Marital status. The majority of migrants, both niale and female, were single.This remained true even when children ages 0-14 were excluded. The highest proportion of singles is observed for female in-migrants and the lowest proportionobserved for female out-migrants, possibly reflectirg 
is 

tie high proportion of singlewomen who come to the city seeking domestic employment. As tie following data show,the proportion of single males is rather similar among both in- and out-migrants.Separated and widowed people do not constitute a large percentage of the migrants. 
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Single Married Widowed Separated Total 

1.1 100.0
Male: In-migrants 56.8 41.9 0.2 

100.0
Out-migrants 60.2 35.0 2.2 2.6 


Female: In-migrants 69.8 26.8 2.5 0.9 100.0 
2.5 100.0
Out-migrants 53.2 39.4 4.9 

Relationship to household of interview. A relatively large percentage of in

and out-migrants were not relatives of the head of the household where they resided 
had resided. Such persons included boarders, maids, guards, and other servants.or 

Relatives outside the household head's family of procreation were also well repre
sented among the migrants. Approximately 43 percent of in-migrants and 40 percent 
of out-migraits were household heads with their spouses and children. 

Ilouschold Other Non- Other Total 

Category 11ead/Spouse Ozildren Relatives Relatives Persons Persons 

In-migrants 20.0 23.1 22.6 27.8 6.5 100.0
 
23.7 20.6 25.2 13.8 100.0
Out-migrants 16.7 


limiting the population of migrants to persons age 15 and above increases the 
proportion of hous ehold heads and spouses, of relatives, and of non-relatives among 
iii-mi grants and decreases the proportion of children. It slightly decreases the 
proporti on of' other relatives among out-migrants and cuts the proportion of children 
il hallf, while icreasing the proportion of non-relatives. It also increases the 

proportion of1"other" for both in- and out-migration. 

Characteristics of Rural External Migrants
 

.lJ , ,n,! :;r;. As was true of urban migrants, the most prevalent ages for migra
ti 03t) th into and out of the rural study area were 15 to 21. Further, like the 
uraii case, oy 1( percent of hoth in- and out-migrants were more than 3.1years 

thi ik urlban migrants, however, a)proXilmateI\ the same number of males and 
females migrated into the rural study area, while slightly more males than females 
)lii grat ed f'roml it. 

,, ' ', ',,,: ,, It ",'T. The largest categorv of motives for migration 
;alltoll0). 111"1es Wl; em loVi0 R t 1t', ;il t l'l te -1 3 ilrea. Amon, females,1s tiril ban howe 'e r 

th Ial' cait.) o ttt i\,es was panlilllellt of hiotisehold head, which was in,sI 0V aCco 
c'WCOlil p1;Weto1 0r malI es. Returning to one' s home con tinued to be the third largest 

catego r\I',of ilot i vat i lI. Marri a,,e and/or educat ion Cotntinued at about the same level 

exc('lpt for female out -migrants ill which gr-olJp tile percentage increased slightly. 
[he' dat a ale: 
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Migration Seeking or Marriage/ Returning Accompanying
Category Found Work Education Home Head of Household Other Total 

Male 
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
 

Female
 
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 

Origin and destination of rural migrants. Tho largest percentage of migrants
 
moved from or to other localities of Misamis Oriental Province. About 18 percent

migrated to or from Cagayan de Oro, and about 37 percent came from or went to other 
municipalities of the province. This finding is interesting since it shows (unlike
the educated guesses of many demographers about the matter) that the volume of 
rural-to-rural migration in the southern Philippines may exceed the volume of rural
to-urban migration. At least in this case of Misamis Oriental, the volume of out
migrants from parts of Misamis Oriental outside Cagayan de Oro to the rural sample
and of out-migrants from the rural sample to other parts of Misamis Oriental 
exceeded the volume of migrants from the city to the sample and from the sample to 
the city by a factor of more than two. 

Intended length of stay. Fewer rural than urban in-migrants planned a perma
nent or at least an indefinitely long stay. And fewer out-migrants planned to 
reside away penanently or for an indefinitely long duration. This may be a reflec
tion of seasonal rural job opportunities. Unlike the urban area, interestingly
enough, the proportion planning to stay away from their last residence less than six 
months is higher among in- than out-migrants. In-migrants are less likely to he 
intending permanent or indefinitely long periods of residence than out.-migrants, 
again in contrast to the urban data. 

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

Single Married Wid,,ed .;h;iaral.ed T'v aI 

Male 
In-migrants 51.7 42.9 3.2 2.2 11.0 
Out-migrants 60.2 35.0 2.2 2.6 100.0 

Female 
In- mi gran t s 16.0 47.7 '1.6 1.7 100.0 
Out-migrants 53.2 39. 4 4.9 2.5 10(1.0 

Re Ia ton0 :h; Ia,0 11 i i (-Wtc . nigratioii .ir to be runre1-i Rural 
heavily weighted with the movements oI enti re fami lies rather than of lione imidvidtl
als, than is urban migration. At laC ;t, the dlt;, give, thi'; illPreS;iol. Te ho se
hold head and his family of' procreati on comiprised s lig,.htly more than (,l0percetit of 
both in- and out-mi grmts. Other relative; accomted for a tihird "oftile il-migranMt:s 
and about 30 percent of the out-migrants. only 10iercetnt of the rur;l liiirMts 

to h d o' , ,;ec 

71 



MEASUREMENT OF VITAL RATES
 

were non-relatives, as compared with some 25 percent of the urban migrants.
 

When children ages 0-14 are excluded from the data, the component of children
 
in the migrations remains large, although less so than in the preceding data set. A
 
substantial segment of this group is composed of children.
 

Rural Internal Migrants 

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

'lhe total number of internal migrants was 3,184, of whom 50.9 percent were male 
and 49.1 percent female, about three-fourths as many persons as in the rural streams 
of in- or out-migration. The highest concentration of internal migrants is found in 
the group of persons ages 15-24 but larger proportions of internal migrants were 
children less than age 15. 

The main 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 t'or male migration was related to employment. 
Little difference was discovered between internal and external rural migrants in 
teins off duration of stay. 

A rather striking difference between internal and external migrants is the 
marital status of persons 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 the houLsehold head to a greater 
degree ill internal migration. Also consistent is the relationship to household 
head. Slightly more than 50 percent of external migrants were household heads or 
spouses of household heads. 

Qualifications of Migration Data 

First, tile data are localized. They refer to migration in just two areas of 
Misamis Orilental Provi nce, although a fairly substantial population size is invol'ed. 
Second, it is l ikelN, that the survey was unable to pick up as many moves of short 
duration or as maiNy mul ti plC 1oes by the same individual as the recording system. 
Third, unlike the matching of' births and deaths for which errors are known to be 
less than two pel'cet and standard er'rors of such matching error considerably 
smaller, the precise extent of' xatcling error has not yet been determined, although 
it is believed to be quIite small.' For these reasons, it would seem that applica
tions of these dat a to other areas should be made with caution. 

*1lbe method used to determine the "true" match status of a set of records from 
reports of the recording and from r'eports of the survey system is described in 
Madigan anid Wells (I976), which also describes the establishment of an explicit set 
of nmltchig rxles, and the determination of the estimated proportion of associated 
eor aid the standard errors of these statistics. 
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Readers desiring more detailed information on migration are referred to
Cabaraban et al. (1976). 
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VII, ALTERNATIVES TO THE DUAL RECORD METHODOLOGY: 
A
 
MATERNAL HISTORY APPROACH TO GATHERING
 

CURRENT FERTILITY DATA
 

The preceding chapters have detailed the application of the dual record method
ology 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 
registra
tion system, if indeed one exists, does not provide reliable data. Those approaches

will be treated which have been studied and compared with the dual record approach
by the Mindanao Center for Population Studies in terms of data produced in the local
cultural context. The approaches in particular have been the Brass techniques out
lined in the work oil tropical Africa (Brass et al. 1968) and the Own Children method
(Cho 1970, Grabill and Cho 1965). First, attention is given to a modified usage of 
the maternal history approach (Bogue and Bogue 1970, World Fertility Survey 1975). 

The Maternal History Approach
 

In a 1963 pregnancy history study by RIMiCU (Research Institute for Mindanao
Culture) a probability sample of 2,07,4 households was drawn from the Cagayan de Oro 
City population, covering a population of about 12,500 persons. While this popula
tion resided in Cagayan as of 1963, the interviews revealed that only 24.2 percent

of all persons residing in the IIMCU sample in 1963 had been 
 born in Cagayan de Oro
Ci ty. file biggest contributors to tile city population had been the rural areas of
Misamis Oriental, which had been the hirthplace of 22.6 percent of all 1963 male
residents of tile sample and of 32.6 percent of all 1963 female residents. Rural
 
areas in other Mindanao provinces and in other Phi lippine islands had also contrib
uted substantial numbers of' persons to the 1963 population.
 

The data, then, for 1963 and to a large extent 1962 represented all urban sam
ple. Iit the further hack one went through the maternal history approach into theearlier iyears Of preglllCV of each woman, the more likely it was that one was deal
ing no longer with urbai fertility but with rural fertility. Ill addition, tile pro
portion of in-Illiiranits was so Ilarge that the fertility of this sample five or ten)'ears earlier was not precisely tile fertility of a Cagayan population, but tile fer
tilit y of a populat ion Composed of a ntimber of places. Mfore correctly, it should be 
designated the f rtilit v for such and such a year or years of a population which
 
residted in tagavaan ill 1903.
 

Th1esO difficulties coulId be handled ihy ohtaining tile migration history of each 
persoll of ttile hoslls d interi'vi ewed and espec ia l lv of tie women respondent.,;, andsCIa rat illill data oi' rura'llI residence in eairliCr years from the data of urban resi
(lolls. Il fact , hlowever, this is not 1su"l N\11dolle. 

Anot her di 'fi cii I, with tile maternal histor\v approa ch is respondent fatigue.
The 11lethod illvolv,.' a precise qies titioling of respondents about their pregnaicies, a 
pI,'ohi il, Of the i' (somet iCs so r oWful or lflIeasalit) recollections, anid an exacting 
scrut i n of thei," anlswers, as well as of' the i ntervals of more than a certain number 
of months Iletweei their declared preglMacies. lespite attempts to maintain good 
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respondent rapport throughout the interview, RIMCU interviewers sometimes find them
selves faced with impatient respondents. In such circumstances, it is not beyond
 
possibility that some respondents may give inaccurate data to hasten the interview. 
Despite editing and consistency checks, such data may not always be easy to discover. 

Abbreviated Pregnancy History Approach 

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

The Mindanao Center for Population Studies began in its fourth period of study 
(January 1-June 30, 1973) to experiment with a modified and abbreviated pregnancy 
history approach to cover all the same material just described--live births, fetal 
loss, and infant mortality--in a mcre logical anrd orderly fashion. The method 
worked so smoothly that it was further developed for the fifth period and thereafter 
incorporated into schedules used for gathering fertility data during subsequent 
periods. 

Briefly, the approach to obtaining fertility data begins with a question on 
pregnancies experienced during the period under observation for births (For example, 
the preceding six months) plus the six months antecedent to this. Any pregnancies 
mentioned are followed to term and categorized (with appropriate detail upon date 
and place of termination) as live births, or still-born cliildren. Mhre the woman 
is still pregnant, this fact is noted for the next research round. liach live hirth 
is then followed up to determine present status of the cliild (deceased, still liv
ing).
 

The advantages of the method are greater assurance that women do not forget to 
mention a child that lived briefly, as they someti mes do when queied directly only 
about live births, or even a still-living child that somehow they overlook because 
of its recent birth or some other cause. In addition, questions upon fetal loss and 
infant mortality flow smoothly and with logical transition from thiis kinld Of 
approach. This te chnique is an especial benef'it in the southe rn Ih ilippines where 
people do not like to talk about the ir dead. Further, the smooth t ransition into 
infant and fetal mortality paves the way For ain easy transition to tie sobject of 
mortality among other members of the houseliold. 

Approaching the subject of' infant mortality aid even more of general mortality 
after discussing only live hirths witli the resplondent is a delicate molent in inter
views in the southern PhiIlippiles, ald a smooth , logical flow of ideas froii fertil 
ity to mortality definitely benefits the initerview atiliosphiere and helps to emnsire 
good receptivity ol the part of initerviewe's on tleir next roullld--a poilit. of par
ticular importance for recurrent research ia thie sarie lionsehiolds. 

A disadvantage of the ap)l)roach i s that it increase-, the time scope to le cov
ered and at times produces data whicli are out of scope (for eXalple, a pregnanicy 
that began some monthis before the in-scope period flor birth s and aborted before thiis 
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in-scope period had begun). Nevertheless, the advantages seem greatly to exceed
 
disadvantages. The authors recommend the procedure in circumstances where fetal,
 
infant mortality, and live birth data are to be collected, especially in cultures
 
where the subject of death is considered indelicate or even somewhat taboo.
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VIII, ALTERNATIVES TO THE DUAL RECORD METHODOLOGY:
 
THE BRASS TECHNIQUES
 

Professor Willia,n of the SchoolBrass London of Hygiene and Tropical Medicinehas invented several new methodologies for the estimation of vital rates in developing countries. In particular, in a joint work with others on the countries oftropical Africa, Brass al.et (1968) presented a set of methods for estimatinglevels of fertility and of mortality in the English-speaking countries of tropicalAfrica, where registration systems either do not exist or are not reliable. These1968 methods of estimating fertility and mortality were tried in the MCPS samples
in the first and second semesters of the calendar year 1972.
 

Fertility Estimates
 

The techniques are described at 
length elsewhere (Brass et al. 1968) and need
not be discussed in detail here. 
The fertility measures are based upon the splicing
together of two indicators: 1) reports of children ever for women 20-24born ages(or for women ages 25-29) are used to determine level of fertility and 2) pattern offertility is obtained from current fertility. Current fertility is corrected by a
ratio formed by P2 /P 2 where P2 is the number of children ever born of women ages
20-24 and F2 is the cumulation of current fertility up to tile midpoint of each ageinterval. The procedure assumes that age-specific fertility has remained constantover time; therefore, average number of children ever born at any age equals tilecumulative fertility of preceding ages. Weights are derived from a polynomial equation on the basis of inputs obtained empirically from the fertility schedule of thewomen under study. These weights are employed to calibrate the observed agespecific current fertility rates to cumulation at the midpoint of each age interval. 

The method was worked out primarily for application in tropical Africa, but ithas been applied with some success to other peoples and cultures. The degree ofsuccess has depended on the amount of divergence between assumptions of. the IIIethod(which relate to tropical African countries) and actual conditions of tile population
to whom the method is applied. 

The following assumptions are made: 

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

* The age pattern of fertility resembles typical age relationships in populations which practice little or no birth control.
 

* The number of divorced, separated, and widowed women is not unusually large
among women ages 30-45.
 

These assumptions are not clearly met by the Misamis Oriental data. First, itis unlikely that the fertility of women ages 15-29 in the two 1971 sample studyareas had remained constant 
ied 

in the recent past Lip through 1972, the year to be studby means of the Brass methodology. Although women of the rural population may 
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have been less affected than urban women, female age at first marriage appears to
 

have been rising during the past two decades in Misamis Oriental Province and in
 

Cagayan de Oro City in particular (Madigan et al. 1972, Smith 1975).
 

Second, the age patterns of fertility may have undergone some change between
 

1960 and 1972. Age-specific birth rates of the dual 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 similar 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 been unusually high either shortly
 

before or during 1972.
 

cen

sus enumerations and surveys in north Mindanao. The extent to which this is done is
 

not precisely known. The amount of understatement is probably on the order of five
 
years or less.
 

Women are believed for social reasons to somewhat understate their age in 


Procedure. Age-specific current fertility data were obtained for two six-month
 

periods, January 1-June 30 and July 1-December 31, 1972 by two surveys, one of which 
was carried out in July-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 fertility 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 procedure distinguished the two rounds. In the July 1972 round, 
children ever born data were obtained by sex for a) children living at home, b) 
children living away, and c) children deceased. The January 1973 round collected 
data on the same three categories of children but for both sexes combined. 

In the 1972 rotnd, data on children ever born were asked for all women, includ
ing the respondent. In the 1973 round, instructions emphasized avoiding, as far as 
possible, use of single women as respondents for the children ever born questions. 
This increased the proportion of non-response for these questions but presumably 
increased the proportion of more knowledgeable persons among proxy respondents as 
well as restricting the number of proxy respondents. 

In the 1972 round, all households in both study areas (urban and rural method
ological samtples) were interviewed. In the 1973 round, because of an experiment on 
recal 1, a subsample of the households in each sample area was interviewed. 

zta. ntumber ever increased age women 
to age 50, but declined thereafter, for both urban and rural women. No reason 
existed for the belief that women age 50 or older had had lower fertility than later 
cohorts. These declines in the reporting of children by older women were, there
fore, atitributed to errors of recall. 

T', ,i Ieported of children born with of up 
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Single women, whether self- or proxy-reporting, declared few births, and almost
all of these births had survived until interview. A probable explanation is that
only those children of single women were reported to interviewers whose presence in
the house was obvious. Children who were away or who had died were probably not
 
reported.
 

In the urban area, self-reporting married women consistently declared larger
numbers of children ever born and less surviving children than were attributed to
 
proxy-reported married women.
 

Results show, too, that rural women had borne larger numbers of children thanhad urban women. 
If the 0-14 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. 

Computations of average nwber of children ever born and of children surviving.Computation of average number of children ever born to single women took account ofthe probable underreporting of children revealed by the unlikely survival ratios.Where average number of children ever born of self-reporting and proxy-reporting
single women were different, the higher reported average was 
taken for both categories. This higher figure was 
then divided by the survival ratio computed for selfreporting married women 1olonging to the same age group. 
The result was used to
obtain the corrected number of children ever born for single women. The ofincreasechildren ever born for all women because of this correction proved negligible, how
ever.
 

In the urban area, the average number of children ever born of proxy-reported
married women was 
raised to the level of the children of self-reported married
 women. 
The survival ratios of these children ever born used for the proxy-reportedwomen were also taken from those computed for the self-reported women. The assumption of these corrections is that differences between self-reported and proxyreported women are due more to understatement of children and of deaths among children under age one because of forgetfulness or ignorance than they are clue to realdifferences between self-reported and proxy-reported women. While it is possible
that Cagayan women who are proxy-reported differ to some extent from self-reporting
women because a larger proportion of the proxy-reported women may be working women,the number of Cagayan working women practicing fertility control in 1972 appearedsmall. It seems that forgetfulness or ignorance was 
the more likely hypothesis. 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 to compute the children ever born of all women inthe rural sample area. In computing children ever born of single women, however,the higher of the two categories, self-reporting and proxy-reporting, was divided bythe survival ratio of children ever born of ever-married women rather than by thesurvival ratio of the children of self-reported, ever-married women. In the ruralarea the overall survival ratios of these two categories of ever-married women were 
fairly similar.
 

A rough check can affirm the consistency of children-ever-borui data through
application of an approximation formula: 
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2
 
P
 3
 
- A P 7
 
P2
 

yields 6.4 for P'3/P 2 which checksThis formula for the corrected urban data 
(P1 is the average number of children ever born
with 6.4 children ever born for P7 .
 

is the average number of children ever
for the first age group, women ages 15-19, P 2 

born for the second age group at time of interview, ages 20-24 and so forth. P 7 is 

45-49 at time of interview.)the average number of children ever born for women ages 


The rural value of the P2/p2 was 7.6, which checks fairly well with the P7 of 7.8.
 

The data were judged internally consistent enough for application of the Brass tech

niques.
 

Tables 18 and 19 present the fertility rates estimated by
Fertility results. 

the Brass techniques and compare these with both the current fertility rates col

lected directly in the survey and unadjusted, such as a simple survey might produce,
 

and with the dual record rates. Table 18 relates to the data for the period, Janu

1972 and Table 19 relates to the data for the following six-month
ary 1-June 30, 

period. 

TABLE 18 

Comparison of Fertility Estimates Obtained by Single Survey, Brass
 

Method, and Dual Record System, CagayanPoblacion, and Rural Areas, 

Western Misamis Oriental Province, January 1-June 30, 1972, per 

Thousand Women, Annualized 

URBAN AREA RURAL AREA 

Ages of Singlea Brass b Dual Singlea Brass b Dual 

Women Survey Approach Records Survey Approach Records 

15-19 34.2 41.1 46.4 71.6 94.3 77.6 

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 

40-44 53.8 61.6 67.4 75.5 99.5 80.4 

45-49 1-1.3 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 
' CIR 32.8 39.4 41.5 36.5 48.1 39.6 

Ba sed upon WCPS survey round two conducted in July-August 1972.
 
Adjus ted age-spec fc fertility rates based upon P2 /F 2 raising factor.
 
l"Xp~ecte births divided by urban sample population as of April 1972 x 1000. 
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TABLE 19 

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

Province, July 1-December 31, 1972, Annualized 

URBAN AREA 
 RURAL AREA 
Ages of Single Brass bWomen Surveya Approach Dual Single Brass b DualRecords Survey Approach Records 

15-19 34.8 
 36.3 42.4 77.6 
 84.4 85.8
20-24 174.9 182.4 193.3 342.0 371.9 386.825-29 174.6 182.0 187.5 302.7 329.2 308.530-34 179.5 187.1 187.0 347.6 378.0 366.035-39 105.1 
 109.6 106.8 243.7 
 265.0 257.6
40-44 56.4 58.8 66.8 81.5 88.6 81.645-49 12.1 12.6 12.3 0.0 0.0 0.0TFR 3,687.1 3,844.1 
 3,980.9 6,975.5 7,585.5 7,430.5GRR 1,799.3 1,875.9 1,942.7 
 3,404.0 3,701.7 3,626.1
CBRc 34.1 
 35.5 37.2 44.7 
 48.5 48.0

aBa 
based upon MCPS survey round three conducted in January-February 1973.
Adjusted age-specific fertility rates based upon the P2/F2 raising factor.
cExpected births divided by the urban sample population (50%) of September 1, 1972. 

The concurrence of rates estimated in Table 18 for the urban area by the Brass
and by the dual record method is close. The Brass estimates fell only 4.4 percentshort of the dual record results. Agreement in pattern is also close. In the ruralarea, however, while agreement in age pattern of fertility is again close, the Brassestimate appears to have overestimated fertility overshooting the dual recordresults by 21.5 percent. Incidentally, the P 2 / ratios proved2 better correction 
factors than the P3/P3 set. 

The concurrence of rates for the second six-month period, shown in Table 19, isclose for both urban and rural 
sets of rates. The Brass estimates fell short of thedual record results by 4.8 percent in the urban population and were 1.0 percentlarger for the rural population. Again, age patterns of fertility in both urban and
rural sets of rates were very similar.
 

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

1 2 3 4 5 6 7Brass 38.7 
 164.9 227.4 
 201.4 130.0 
 61.7 14.9
Dual 44.4 
 175.5 231.2 
 209.6 131.0 67.1 
 13.6
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These urban Brass estimates fell short of the dual record level by 
approximately
 

4 percent. The total fertility rate per thousand persons for the 
simple survey was
 

3,735 births, whereas that for the Brass estimate 
was 4,195 and that for the dual
 

record system was 4,362.
 

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

94.0 10.0
350.0 256.0

89.4 362.6 355.2
Brass 81.0 7.6
312.0 236.7
336.8 312.2
Dual 81.7 


those for the first period, but
 as high as
These Brass estimates were not 
 The age patterns of
 
exceeded the dual record rates by approximately 

11 percent. 

Total fertility rates per thousand women were
 fertility were again very close. 


6,366.5 for the simple survey, 7,586.0 for the 
Brass estimate, and 6,840.0 for the
 

dupt record system.
 

On the basis of these tests, the Brass fertility 
methodology has
 

Conclusions. of theimportant assumptionsto satisfy several
proved quite robust. Despite failure 

method, the approach produced estimates that 
were generally close to the dual rec

fertility is made the point of comparison, in 
three out of
 

ord results. If total 

3.4, and 4.2 percent

the Brass estimates came within 2.1, of 
four semestral cases 

(that of the first rural trial), the
 
In the fourth case
the dual record rates. 


For the course of the calendar
 
deviation of the Brass estimate was 21.4 percent. 


a whole, the deviation for the urban area was 
3.8 percent and for the rural
 

year as 

area, 10.9 percent. 

the period and rural locality in question, a 
large drop in fertility had
 

In 
level of 45.8 births per thousand to one of 39.6 

occurred, from a crude birth rate 
due to seasonal variability.this decline was per thousand. Most probably 


may be more accurate where fertility declines,

It is suggested that estimates 

if any, are gradual. Fertility levels for periods of sharp fertility 
decline may be 

not know which periods are likelyBut since one doessulbstantially overestimated. 
to use the Brass tech

to be characterized by such declines, it may be hazardous 
program 

a method of judging the effects of specific family planning
nique as 

year in selected populations, for example,
for six months to aapproaches applied 

in certain experimental
(Total Integrated Development Approach)

the Philippine TIl)A 

provinces.
 

that in cultures like the Philip
already presented suggestsFinally, evidence 

of interviewing single
th?- shame of illegitimacy runs high, the costs 

ofpines, where 
births do not seem justified by the quality

their possible previouswomen about 
costs should be reckoned not only in ecoilomic terms but also 

data obtained. These 
the sane households are 

in ternus of loss of rapport with respondents, especially if 


to be visited recurrently for some time.
 

suggests the desirability of either limiting
The evidence already given also 

respondto self-reporting women 
Brass- type or Cho-type census or survey quest ions 

of the responses for self-reporting and proxy
ents, or to separate the tabulations 

correction of the 
reporting respondents for separate analysis and for possible 

if this should seem warranted by the differences found. A short 
proxy-reported data theof these last two paragraphs has been prepared by
discussion paper on the points 
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MCPS which may possibly lead to further publication and/or research upon this topic
 
within the next two years.
 

Mortality Estimates
 

Tie Brass mortality estimates tested in the second and third survey rounds
 
related to childhood mortality. Since that time Brazs has devised several methods
 
based on orphanhood to estimate adult mortality (Brass and [fill 1973).
 

Assumptions of methodology. Assumptions made for the childhood mortality esti
mates are more stringent and demanding than those made for fertility. These are:
 
1) The age-specific schedules of both fertility and of mortality should have been
 
approximately constant during the recent past. 2) The age and parity of mothers
 
should not have been closely associated with infant mortality. 3) In reports by
 
women of children ever born, omissions of living and omissions of deceased children
 
should have been made at approximately equal rates. 4) The age 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 increase of women's age at first marriage, but may
also have included a small component caused by a decline in marital fertility, espe
cially 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 dispropor
tionate declines within particular age groups. Probably no important linear associ
ation is found in Misamis Oriental data between age and parity of mothers on the one 
hand and infant mortality on the other. Nevertheless, a ti-shaped curvilinear asso
ciation 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 patterns of any of the four families of' model 
life tables prepared by Coale and Demeny (1966). 

An additional problem best ts the user of the Misamis Oriental data. The ran
domized response applications already described in the chapter on mortality levels 
appear to show substantial purposeful non-reporting of mortality. Would respondents 
be more willing to report deaths in a more general way as number of children not 
surviving out of children ever boI than they would he 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 sat is
fied. Nevertheless, Brass mortality procedures have given fairly good results ill 
other situations where basic assumptions were not adequately met. The intent of 
this section is to observe the degree of bias such estimates might contain when 
based upon data such as that described above for Misamis Oriental Province. 

Data and procedures. In the urban data from the July 1972 round, the propor
tion of deceased children among children ever born (lid not increase smoothly or 
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The conversion can be accomplished by substeadily with advancing age of mother. 


tracting proportion of surviving children from unity.
 

were, group of mother, from ages
These proportions of deceased children by age 

15-19 to 45-49: .0769, .0765, .0592, .0672, .1073, .0914, and .0961.
 

treated in the following ways to attempt to
 Accordingly, these proportions were 


discover the underlying curve of mortality:
 

of children
* 	Application of the Brass multipliers (for adjusting proportions 

an early or late average start of childbearing founddeccased out of all children to 

to the 	unadjusted proportions.among women of the population) directly 

This was done by means of difference equa(;raduation of the proportions. 
Brass multipliers were then

tions (Whittaker-Ilenderson Type A equations). The 

applied to thcse graduated proportions. 

unadjusted proportions and 	of the Brass
S(raduation of the product of the 

mlt ipl iers through the same type of difference equations. 

age points from the unadjusted proportions
* Selection of values at different 

curve might be drawen, by analogy to a curvethrough which a consistent mortality 
to the values originallyfrom a model li fe table selected because it is close 

selected as hasis. 

children (after multiplication by theThe adjusted proportions of deceased 
factors cited above) produce an approximation to life table mortal-Brass correction 

it), rates from hi rth to time of interview. These rates (,q0) can be converted to 

the nore tisual iage-specific mortality rates (1tqx) and then converted to central 

death rllV (Sn,.) f'o r compa rison with the central death rates estimated by the dual 

reLO rd s)'st' TiHie conveision of the specific mortality rates to central death 

v reverse use of the Reed-errell tables and b) by inter
rates was accomplished a) 
pol atio I between il, values associated with qX values in the Coale-Demeny Model West 

Results of the two procedu,res gave nearly comparabletables 	 for levels 16-18. 
excepIt forI childrien less than age one. For these the Reed-Merrell tablesvaltiS 

for II.S. data which is not applicable to the presenti corporate a correction factor 

data for the .1antuary 1973 round, once again proportions oflil he1 Il han 
not increase steadily or smoothly with age.Iteceasd molng children ever born did 


were (by age group of motler froi ages 15-19 to 45-49): .1200,
These prollort ions 

.0825, .0177,1, .08F0, .1352, .1252, and .1087.
 

'lreat men t of tihe data folltOwed tile same pat tern as in the preceding analysis
 

for ttiL roluld two slrvey data.
 

"'i|/',',i ~ ' p,'alt , 1 ,lta. Table 20 age-specific deathst t,'l' 't,,: 	 compares 

rate s ohbtainied by tile aboper-mentioned procedures with those obtained from the dual
 

rteco rd g\s t, the, tour sets of rates given as Brass estimates are the four sets
 

deri%ved by lroc'dIIre's destcrilbmd pr'vi otis Iy. The tat'le also compares total expected 

deathh for 'ages 0-19 for whiclh it employs the Cagayan Lie Oro 1970 Census distribu

t ion as the standard poltl ion. 
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TABLE 20
 

Central Death Rate Estimates (nmx) for Childhood Years, and Expected

Deaths from Applying Dual Record and Brass-Type Rates to Standard
Populations, Urban and Rural Methodological Samples, Misanis 

Oriental Province, January-June, July-December, and
 
Entire Calendar Year 1972
 

DEATH RATES PER THOUSAND SPECIFIED PERSONS
 
DUAL RECORD SYS'iLM 
 BRASS SURVEY TECHNIQUES
 

AGES 
 AGES
Brass 

Set
 

Survey 0 1-4 5-9 10-14 15-19 
 E 0 1-4 5-9 10-14 15-19 E Symbol
 

Urban
 
2b 
 91.9 e
13.1 1.6 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 1.8 1
1.3 325.4 

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)


3c 40.2 8.4 5.5 1.5 1.1 
 336.1e 78.8 3.4 12.0 0.0 A
0.0 436.0 


79.8 9.1 
 2.7 2.0 2.5 437.8 B
 
76.8 10.8 2.7 2.7 2.6 462.2 C
 
78.8 8.8 2.3 2.4 2.2 426.3
2-3d 66.0 10.8 
 3.6 3.0 2.0 4 4 5.2e 76.2 8.6 2.6 

D
 
1.8 2.4 414.89
 

Rural
 
2b 
 65.8 8.9 2.0 1.8 2.2
3c 85.3 10.8 1.0 0.0 2.7 

107.
12 2 .1f

3-f 
67.0 
73.8 11.7 

11.9 
5.2 
5.1 

6.4 
9.6 0.0 

3.2 162.5
150.9 A 

2-3d 66.4 13.4 4.8 4.0 4.6 
 147.7h75.6 9.8 1.5 0.9 2.4 114.7f 70.1 12.6 5.0 5.2 3.9 
 155 .1h
 

aExpected deaths from applying specified rates to standard population.
-Survey round two of July 1972, covering January 1-June 30, 1972. 
Survey
Average

round
of results

three of 
for

January 
survey 

1973,
rounds

covering
two and 

July
three.

1-December 31, 1972.
 
ePopulation of Cagayan de Oro as enumerated in 1.970 Census used as standard populaton.
 
"Population of rural sample as of April 1, 1972, used as standard population.
g(D of Survey 2 + D of Suivey 3)-
 2.
h(Survey 2 and B of Survey 3)+ 
2.
 

For the January-June period, the dual record rates ale higher than the Brassestimates for all but children ages 5-9. 
 In addition, the set of estimates closest
to the dual record rates produced 27 percent fewer expected deaths from the standardpopulation (the Cagayan de Oro 1970 population, ages 0-19).
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For the July-December period, on the other hand, the Brass estimates are higher
 

than the dual record rates, although in the age 5-9 group the dual record rate was
 

larger than three of the four results from the different procedures employed to
 

obtain Brass estimates. The dual record rates produced 27.3 percent less expected
 

deaths for this period than the Brass estimates when applied to the standard popula

tion.
 

The two sets of rates come closer together for the entire calendar year 1972.
 
If two sets of rates based upon the same procedure for estimating Brass rates are
 
taken, the D set is preferable. The Brass estimates would indicate greater mortal-

ILy under age 1, and the dual rates greater mortality at ages 1-14. The dual rates
 
would exceed the Brass estimates of expected dea~ns by 7.3 percent.
 

Results, rural data. In the January to June data gathered by the second survey
 
in the rural area, proportions of the deceased among children ever born increased
 

with age. It was not necessary to graduate these proportions but simply to apply to
 

them the Brass multipliers, thus producing the approximate mortality rates from
 
birth to interview (xq ). These rates were converted to conventional abridged life
 
table mortality rates nqx) and then to central death rates (m) by the same proce

dures as employed for the urban data.
 

Table 20 shows that the Brass mortality estimates for the second rural survey
 

were higher for all age groups studied, and that standardization (this time utiliz

ing the rural sample population of April 1, 1972, as the standard population) pro
duced 34.0 percent fewer expected deaths for the dual record data than for the Brass
 
estimates.
 

Proportions of children deceased among those ever born did not increase with 

equal smoothness in the data for the rural area gathered by survey round three for 
the period July-December. The rates were graduated with an A-type Whittaker-
Henderson difference equation and the Brass correction factors were applied to the 

ungraduated and to the graduated set of proportions to produce the _Q0 rates. These 

were transformed into n2qx and nna. rates, as was done previously, and the results are 
shown in Table 20. Each of these sets of Brass estimates are at a lower level than 

the Brass estimate for the preceding six months, but both sets are higher than the 
dual record set for the corresponding period, also shown in the left-hand side of 
the table. 

Rates for the entire calendar year 1972 are shown for the rural area on the 

last line of Table 20. Levels and patterns of mortality are somewhat different, as 

can be seen. The dual rates exhibit higher mortality for children less than age 
one, but lower mortality thereafter. E-xpected deaths produced by the dual record 

system were 20 percent less than those produced by the Brass estimates, using the 

graduated set for the second half of the year. 

Con,,ini',no. The Brass procedures estimated a somewhat lower urban death rate 

over tile course of 1972 than the dual record rate--6.8 percent if the smaller rate 

is divided by the larger and the result sutracted from unity. However, this was 

because tile dual record estimates for the first half of the year were considerably 
larger than the Brass estimates. In the second part of the year the Brass estimates 
were actually larger than tile dual record rates. 
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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
rates. 
However, if purposive concealment of vital events takes place, neither 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 missed 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 and dates. 
 It is
possible, however, that should a dual system or a single system ask only for general
rather than specific data (for example, number of children still living out of num
ber ever born), persons concealing specific deaths might nevertheless be willing to
provide the more general data. This approach might be thought to present little
danger for them of penalization for non-registration of the death or deaths of persons they did not declare to the registration authorities, and whom they may have
 
illegally buried.
 

If purposive of death takesconcealment place on 1 substantial scale, there
fore, 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 thatsubstantial purposive concealment does take place. More research 

such 
is needed upon

this point.
 

Granting that purposive concealment of death does take place on a large scale,and that mortality higher thelevel is than dual record rates would 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 specificallyasked about or of whichthem, because errors fortunately happened to he in tile rightdirection. The data failed to satisfy important assumptions of the method. That

is, people may not have concealed fewer deaths , 
 but may have reported the same proportions of deaths out of a larger number of deaths that had occurred to the chi Idren of older women when mortality was higher. In addition to the decline in mortality which has taken place 
 in Misamis Oriental since 1960, a decline in fertilityhas also taken place. This decline may have shifted tile mean of the fertility schedule enough to cause selection of Brass multipliers that were too high. In fact, thehighest percentage deviation of the Brass approach from the dual record results wasfor the rural area data from the second survey. This period is precisely a timewhen seasonal fluctuation caused a sharp decline in fertility in this rur;l optl a
tion.
 

In short, if the deviation of the Brass estimates for childhood mortality arein the right direction, a point not completely clear at the present time, they maybe in this direction for tile wrong reason--that is, not because they ohtain a greaterpercentage of actual deaths but because of errors caused by fai lure of (lata to Iettassumptions of the method. If this second should be the cause of the higherreason 
estimates in the present could be sure acase, one not of such happy outcome oul 
other sets of data. 
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Clearly, more research is needed upon the subjects of level of mortality and of
 

purposive concealment of death in the southern Philippines, and in the Philippines
 
as a whole.
 

In summary, then, the Brass fertility estimates, despite failure to satisfy
 

assumptions of the methodology, have produced fairly good estimates of level and
 

pattern of fertility. The one time they were considerably in excess of the true
 
rate was during a sharp fertility decline. This event suggests strongly that they
 

are not appropriate instruments for documenting the short-term effects of family
 
planning programs.
 

Difficulties with Brass child mortality data caused by possible large-scale
 
purposive concealment of death by respondents preclude at this time a final judgment
 
on the validity of the Brass method in this application.
 

A more detailed account of Brass applications in the southern Philippines will
 
be found in Report 20 of the Mindanao Center for Population Studies (Madigan,
 
Ilerrin, and Cabaraban 1976).
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IX. ALTERNATIVES TO THE DUAL RECORD METHODOLOGY:
 
OWN CHILDREN METHOD
 

The Own Children method 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 mother 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 gath
ered 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 tile 
decade preceding the study. 

Cho (1970) notes that where the level of mortality has fallen substantially as 
it has in most countries today, variations in mortality which are plausible For the 
population under study are unlikely to affect fertility estimates in any significant 
way. lie 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 he very small. 

Cho feels that the method is a powerful technique for estimating fertility 
under the following conditions: 

* 	 The data on children's ages are reasonably accurate. 

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

0 	 Mortality has been relatively low in the years preceding the survey. 

After tile category of own children has been cross-tabulated by age and by age 
of mother, the frequencies are corrected for children living in other households and 
(where appropriate) for underenumeration. They are then reverse survived from cen
sus date or median survey date to year of )irth. The mothers of' these children are 
also reverse survived back to mcdiian point of' eich of the years (usinally 10) for 
which rates are desired. Where appropriate, numbers of' these women have also been 
corrected for underenumeration. Simple division of' births estimated for a year by 
number of women of the proper age group estimated at midpoint of that year )roduces 
the estimate of age-specific fertility for the particular age group for the speci
fied year. Cho (1970) notes, however, that the data for speci fi c fertility for 
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are best combined into five-year age
particular calendar years (or other years) 

groups. The broader age groups have smaller variances and are in addition more con

venient for analysis as well as for handling than the one-year groups.
 

Procedures
 

Data for application of the Own Children method were gathered during survey
 
round five (January 1974) of the dual record study. During 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 and 12,821 females. The rural sample,
 
slightly smaller, covered 12,276 males and 11,908 females. Median date of interview
 
was January 29, 1974, in the urban sample and February 3, 1974, in the rural sample.
 
In each household, a respondent (usually the female head of household) was asked to
 
provide information on all persons residing in that house who were members of her
 
household, to give the dates of birth of each, and, for children 10 years of age and
 
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 household
 
were obtained by age in a separate interview by workers of the recording system, who
 
also obtained number of children living with their mothers. From these data, pro
portions of children under age 10 living elsewhere than with their mothers were 
obtained. Such children were relatively few in number; 98.2 percent of all child
ren under age 5 were found to he living with their mothers in the same households, 
as were 96.9 percent of all children ages 5 to 9. These proportions are quite simi
lar to those which Cho (1970) cites for Korea from the 1966 Korean Census.
 

The age reporting for children found in the MCPS urban and rural samples was 
found to compare favorably with that of the 1950 U.S. Census (Madigan and Herrin 
1976a). Error in age reporting for women ages 15-54 was found to be somewhat higher 
in the MCPS samples than in the 1950 U.S. Census reports, but its nature suggests 
that inaccuracies would balance out in 2 to 3 years. The average of absolute 
deviations from a blended age estimate (3 x frequencies at the declared age divided
 
by the sum of frequencies at the age declared, the previous age, and the next age, 
in single years of age) was 14.1 for the urban area, 10.5 for the rural area, and 
8.4 for the 1950 U.S. Census data (Madigan and Hlerrin 1976a, Table 21-3). This 
seemed acceptably good age reporting, especially since age reporting of women ages 
15-54 is not as critical for the Own Children methodology as is the age reporting 
of children. In addition, data for individual years of age of mothers were intended 
for combination into 5-year age groups of mothers by calendar years, as Cho advises. 

h's ' hl'vtzlolh/ pl'ooedr,co: Et:",?aton of 1970-1973 ratios, chiZdren ages 
0-9. Ilevels of mortality in the I'hilippines are not precisely known. Death regis
tration is known to be seriously deficient md rates based upon registration data 
and census iroje'ctions are believed to provide seriously biased estimates. Further, 
mortality has been much less intensively studied than fertility by demographers. 
Several life tables have been constructed, but assunptions necessarily made in their 
comput at ins r ais serious doubts as to their applicability to general Philippine 
poiptil .at ions. 

Mortal ity levels in Misamiis Oriental have been studied even less than levels in 
the Philippines in general. For this reason, age-specific mortality levels were 
estimated from the age-sex specific central death rates of the MCPS dual records 
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study. Death rates for single years of age (m,) 
were derived from these by graphic
techniques and these mx 
rates were transformed to probabilities of dying (qx) by the
actuarial formula for single years of age:
 

MX
 
qx - [1-. Smx]
 

and by reference to a standard table (U.S. Life Table 1971). 
 Resulting probabilities were graduated graphically and forced to yield as many survivors at first
moment of age 1, of age 5, and of age 10 as had been produced by lq0 , the q1 , and
the 5q. rates, based on the observed data, which had also been computed by means of
the Reed-Merrell Tables (1939), except for the 1q0 for which, as 
stated above, the
familiar actuarial formula cited was used. 

Survivors at exact age x were derived by sex from these rates and from these
were obtained the stationary populations at ages 0-9. Finally, survival ratios by
sex were derived from the stationary populations from birth to midpoints of particular years by the formula La/o. 
Finally, survival ratios were combined into a single ratio for both sexes meansby of the following sex ratios: 
Ages 0 1 2 3 4 5 7 96 8Sex Ratios 106 105 
 105 104 104 103
104 103 103 103
 

These sex ratios were based upon careful examination of Philippine Census,
MCPS, and U.S. data. Philippine census results for 1960 average about 106 for tle
entire 10 years (which seems too high). 
 MCPS data begin at above 113 for below 1year of age (which also seems too high) and fall to 97.8 by age 9 (which seemslow). American census data for 1950 decline from 
too 

more than 104 at birth to about101.5 at age 9. The sex ratios used take account of the high initial sex ratiosthe Philippine census ofand of the MCPS data, and attempt to make a reasonable compromise between the slow decline of the Philippine census data and the rapid decline ofthe MCPS data, using the American data as a guide (Madigan and Herrin 1976a). 
The survival ratios thus derived actually relate to the period September 1971-
December 1973. 
 However, they were employed to estimate mortality for tie years


1970-1973. ' 

Estimation of 1964-1969 survival ratios, children ages 0-9.data by MCPS mo.tal itysex for 1971-1973 were compared by graphic techniques with Model West lifetables 
(Coale and Demeny 1966), and Tables 17 for males and 19 for females were
selected as closest fits to the MCPS data for ages 0-9. 
 The assumption was made
that mortality had declined during period tothe 1965 1972, and that the result hadbeen an increase in expectation of life of 2.5 years for this period (1965-1972).
The assumption was based on 
experience with conditions of life 
inMisamis Oriental 
during this period.
 

Correction factors were, therefore, obtained from Model West Tables 16 and 17for males and 18 and 19 for females, which would produce the rates of the highermortality table (for example, 16 for males) when multiplied by the rates of thelower mortality table (for example, 17 for males). 
 On the other hand, division of
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the lower mortality table nqx by the correction factors would produce the rates of
 

the higher mortality table.
 

Those correction factors were then applied to the 1971-1973 MCPS mortality
 

rates by sex to obtain a (higher) 1964 set of mortality rates for ages 0-9. By the
 

same processes described above, a set of 1964 survival ratios were computed from
 

these 1964 rates.
 

Finally, the 1964 and tile 1970-1973 ratios were averaged to produce an "in 

between" set of survival ratios for children ages 0-9. These survival ratios were 

used for tile years 1964-1969 (Madigan and Herrin 1976a). 

ages 10-54. MCPS central death rates, 1971-1973, forSurvival ratios of women 
women ages 10-54, urban and rural, were converted into S-year mortality rates ( 5qx)" 

By procedures similar to those described previously, 1-year mortality rates were 

obtained for ages 10-54. Survivorship values (Ix) were derived from these. Sta

tionary populations were obtained from these by the formula: 

+ Ix + I 
x2
 

the 
Survival 

formula: 
ratios were 

La 

obtained from these 1-year stationary population values by 

S.R. = 

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 methodology. 

Over all 10 calendar years, tile urban data exhibit a pattern of highest fer
tility tor women ages 25-29. Women ages 30-34 made the second largest contribution 
to fert iIi ty. 

Pat terns of fertility have changed most in two urban age groups, namely, for 
women ages 20-2.1 and 35-39. In l1.6 and down through 1970 (tile year the Commission 
on Population began to mount a populat ion prograin), the fertility level of urban 
womnll ages 35-39 was higher than that of' women 20-24. Beginning in 1971, however, 
the fertilitv of' women 35-39 declined below the level of fertilitv of women 20-24, 
and it has since remai ned below this level. 

This decline warrants further inspection as it, has been substantial. Its aver
age level betwieen 190.1 ;and 1970 was 197 births per thousand persons. Its average 
for 1971-1973 was 123.9 births per thotsand. This suggests that this was the age 
groulp espec i ally in which urban fani lies began to feel the economic brunt of having 
more children and increasing their fa.'mily size in tile fashion of their mothers and 
grandmothers. I t is a Iso important to note that , til i ke the case for urban women 
age s 20-2.1, del ayed mariiriage has little effect in Misamis Oriental Province on the 
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current fertility of women ages 35-39, almost all of whom are married.
 

The rural data, on the other hand, exhibit somewhat different characteristics.
 
While fertility is generally highest among women of the rural sample at 
ages 25-29,

it is not nearly as apparent as in the urban area. In calendar years 1967 and 1969

there are inversions. The fertility of rural women 35-39 also declined less rapidly

than that of women 20-24.
 

These Own Children estimates exhibit a marked decline in fertility for both
 
urban and rural areas over the ten calendar years studied. These are perhaps most

clearly manifested in the total fertility rates. Dividing the total fertility for

each calendar year by that of 1964 and multiplying the result by 100 produces the 
following set of ratios for urban fertility:
 

1964 
 1965 1966 1967 1968 1969 1970 1971 1972 1973
 
100.0 88.8 83.3 81.8 86.4 78.4 80.0
79.8 65.1 72.6
 

Ratios for the rural area exhibit a less steep but nevertheless rather consist
ent decline: 

1964 1965 1966 1967 1968 
 1969 1970 1971 1972 197,';
100.0 104.3 101.9 94.5 92.3 93.294.9 92.6 83.3 77.9
 

MCPS has dual record data for comparison purposes only for the years 1971,
1972, and 1973. The reader is reminded of the qualifications of these data, however.
The 1971 data cover only the months September 1-December 31. The dat' for 1972 are 
based upon a complete sample for January 1-June 30, and upon a 50 pe cent pl)obability
subsample for July 1-December 31. Rates of both semesters are given .-qual weight to
eliminate seasonal variation. The 1973 rates are based upon a 75 percent prob)ability
subsample for January 1-June 30 and upon a complete sample for .luly l-)ecember 31,

with rates for each semester again receiving equal weight. (The subsamlli jug was
 
necessitated by the recall experiment to be discussed in the next 
 chapter). 

The Own Children data are also different in another way. They are longittidin;,I
data in that they are limited to a fixed population interviewed at one survey date.
No one can leave this population except by death, and no one can enter it after the
original survey. Deaths are estimated and accounted for hy the survival rates.
Given the survival rates, one can estimate and replace in the poptilation hase aud in
the births of the numerator those that have died. Chi Idren living away are also 
replaced in the numerator of the proper calendar year. 

Since the mix of households in a recurrent census, survey, or other study will
change from one round to another through migrat ion, marriage, hi rth, aiud death, it
would be surprising if the fertility of the censused or surveyed arua:; also did
change. Comparison of the fertility of such areas on the 

ot 
ha:;is of" recurrent st-iidies

from year to year with the fertility of such areas on the hasi:; of olne sucrvey at the
end of the period to be studied is likely to discluse real di'fereinces in leve, I ; and 
patterns of fertility between the two sets of results on what looks like the same
population at first sight. 'liiis minght easily happel even inder u percondlitionu; f
fectly complete recording of chi ldrei and of hirths in hoth ;et.s of data. 

In short, it is difficult to find data to compare validly to the Own Clii Idrem 
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sets of data. Data like the MCPS or recurrent population survey data are really not
 

data on the same populations (because of migration and so forth) but only on popula

tions living in the same areas at different points of time.
 

Nevertheless, total fertility rates from the dual record data were used in the
 

point of comparison. These were shown in Table 2 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 6,842.2 5,885.3 

In tile urban area, the Own Children estimates were 8 percent lower than the dual
 

record rates for 1971 [(1 - 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 thousand for an area, that the Own Children 
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 it was noted that the volume of rural migration was considerably 
less than that experienced by the urban sample. Thus the difference in mix of 
households was less between the different MCPS populations in the same areas at dif
ferent enumeration periods. This may be the reason why the Own Children estimates 
for the rural area come closer to the dual record rural rates than do these esti
mates for the urban 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 the Own Children rates were 3 percent 
lower in 1973, 11 percent lower in 1972, and 4 percent lower in 1971. Again, if one 
takes the 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 1964-1973 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 rec
ord rate of 410 per thousand for the area, the Own Children method might estimate it 
as closely as 37.0. 

',i'urin'. The Own Children method produced rates that were uniformly lower 
than the dal record 'ates for the years 1971, 1972, and 1973, in both rural and 
urbal sample areas. This may relate to tile levels of mortality chosen by the MCPS 
for1 the reverse survival of the Own Children data and of their mothers. 

The differences hetween Own Children rates and tile dual record rates, however, 
were not constant but varied from year to year. The explanation, as presented 
above, may .well be real differences in fert il itv between the populations of the 
areas studied at different time periods, especially because of migration. Such dif
ferences are reflected in the dual record rates, but not in the Own Children rates 
which are based on olly one polullation, that at the time of tile single survey. 

This raises some problems for use and interpretation of results of the Own 
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Own Children Method
 

Children methodology. What is generally desired from population surveys and regis
tration data are sets of rates for areas for calendar years. The rates desired are
 
usually not those of the population that happens to be there in the last year of the
 
study 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 from year to
 
year through migration, birth, and death. The Own Children method does not produce

such results but can only relate to the population of the one survey upon which it
 
is based. Unless in-migrants and out-migrants have similar characteristics, rates
 
may differ in level and patterns as a result. The method would seem, therefore, to
 
be more applicable to national samples (presuming negligible international migra
tion) than to making estimates for provinces or local areas.
 

The methodology may be of greater utility for comparing fertility by socio
economic or cultural categories which may be less heterogeneous and where rates as a
 
result may be less affected by migration.
 

Another source of deviation from dual record rates is the underreportirig of
 
births or of children. The percentage of births missed by the fifth survey was 13 
percent in urban areas and 4 percent in rural areas. The Own Children methodology 
does not require that 100 percent of the households be covered, but rather that 
those households covered be a representative sample (usually best guaranteed by a 
probability sample). Alnmst certainly, however, some births were missed in house
holds actually covered by interviewers (infants who died soon after birth, illegiti
mate children who were not reported, and so on). This occurred despite numerous 
checks made by interviewers trying to obtain complete enumeration. 

The Own Children method seems primarily formulated for incorporation in census
enumerations. Census data in many countries are usually obtained From the female 
head of household. Where she is not available, another knowledgeable person is gen
erally asked to furnish all information. Unless specifically directed otherwise, 
census enumerators usually do not care to shift from one to another respondent in 
the course of a household interview.*
 

As an MCPS report has shown (Madigan, lerrin, and Cabaraban 1976), lack of 
distinction between self-reporting and proxy-reported women may lead to a substan
tial bias in the reporting of children. 

If the biases found for simply reporting numbers of' children ever born, as 
obtained in the Brass techniques, can be substantial when such data are furnished hy
proxies, how much more substantial is error 1ikely to be should age of ch i ldren be 
furnished by proxy respondents? 

A suggested procedure to counter such hias would be to tabulate and aialyze 
rata separately of self-reporting and proxy-reported women, and to voiiipart resulf.s 
It seems likely that the fertility of' lroxy-reported women iay b eriip in(who ylOetld
business enterprises, or who may be doing the family shopping, market irg, anid other 
business because of low fecundity/fertility) may be somewhat diff(.rent from lhe 

*A more detailed account of Own Chlldren applicatlonis In the southrn I'hl lip
pines will be found in Report 21 of the Mindanao Center for 'opulatlon situdlen 
(Madigan and Herrin 1976a). 
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fertility of self-reporting women. After some experience, it might be possible to
 
derive correction factors for use with proxy-reported data which would make possible
 

incorporation of proxy-reported with self-reported data.
 

A final comme3it seems useful. It appears that Brass, Own Children, and mater
nal history approaches tend in successive years to deviate from true rates by dif
fering percentage margins. All of these methods are single-system approaches and as 
a result cannot adequately estimate their coverages of events. This makes them less
 
useful for estimating and comparing the fertility level for two successive years--to
 
discover, for example, what effect some new 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 useful for gauging general
 
level of fertility in a population without intent at such calibration as would dis
tinguish year A from year 1B,as, for example, in some countries of tropical Africa
 
where registration may be non-existent or incomplete. 

The dual record system approach has the characteristic of being able to esti
mate its coverage; for this reason it is highly desirable as a method of comparing 
the fertility of two successive years and similar highly calibrated objectives. But 
the dual record system is e::pensive, at leart as it has been conceived up to date. 
The next 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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X. COST REDUCTION STUDIES: INVESTIGATION OF

MEMORY LAPSE IN RECALL OF BIRTHS
 

Two key ideas have emerged from the foregoing chapters: 1) 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
"altimeter" of coverage rates which a single system approach cannot furnish, and 2)that dual record systems are more expensive than single record systems.
 

From the beginning, there has been at the Mindanao Center for Population Studies an interest in decreasing costs of a dual record approach without loss of dataquality. For this reason, studies were undertaken during the of thecourse projectto assay the results in terms of data quality that might ensue if certain economieswere taken to reduce costs in each of the two systems, and similarly to reduce costsof the matching of records from the two systems. The matching study, as the subjectof a paper already prepared for publication (Madigan and Wells 1976), is not discussed 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 tomatch records with a minimum and known degree of error, and thus to be substitutedfor highly trained and experienced senior staf, matching tile same set of recordsthe basis onof implicit and subjective matching rules, obviously a costly item can bereduced to a fairly minor expense. The matching study has shown this is possible. 

The studies discussed here regarding the interview system relate to a) fIrequency of surveys, 
 b) size of worker unit (with regard to the recording or specialregi3tration system), c) approach to be used in data gathering, and d) degree ofemployment (part-time, full-time) to be utilized. The present chapter is concernedwith frequency of surveys to be conducted by tle interview system. 

Recall of Births over Intervals of
 
Six, Twelve, and Eighteen Months
 

Many different types of survey research gather retrospective data from theirrespondents. Tile quality of these data depend on tile accuracy of the surveyrespondents' recall. Recall error or memory lapse is only one type of a whole setof errors and biases that can infect a set of data. Recall error is nevertheless animportant contributory source of error since it directly affects the substance ofthe information that comes from the respondent. As such, this source of errordeserves careful study, and in fact considerable attention has been given to thetopic of forgetting, with experimental psychologi Fts undertaking a large share ofthe research that has been done. lvestigation and analysis has ;lso focus;ed oinforgetting in the more speci fic contexts of research insurvey genera! (Belsom ll.. ),of the reporting of expenditures in surveys (Neter and Waksberg 1965), of thereporting of automobile accident injuries in survey-; (Cash aId Moss 1972), and specifically in relation to demographic inquiries (Sen Gupta et al. 1958; Som and I)as
1959, Son 1959, and 1973). 
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Research Design
 

An important contribution could be made, it was felt, to theoretical knowledge
 
of the forgetting processes in connection with survey research by a dual record
 
study of the question. By means of coverage rates, the precise point at which mem
ory begins to become obscure can be more accurately pinpointed, and through compari
son, some knowledge of the degree of forgetting can be realized. Such knowledge
 
would have the more practical purpose of distinguishing levels of remembering and
 
forgetting which are still acceptable and levels which are not.
 

A practical goal of Lne present study was the weighing of the advantages and 
disadvantages of conducting a survey at annual rather than semiannual intervals, and
 
also of conducting a survey every 18 months instead of semiannually or annually.
 
The chief advantage in an annual or even an 18-month incerval survey would be the
 
saving in fielding, supervising, analyzing, and publishing of the mid-year or evcn
 
in the case of the 18-month interval, of an annual survey. This saving would oovi
ously be considerable as it would greatly reduce costs of operation of one of the
 
two systems. The chief disadvantage, on the other hand, would be a loss in quality

of data resulting from sacrificing one of the two semiannual surveys. The goal of
 
tile study was to determine whether one of the two surveys conducted each year ina
 
dual record study like the MCPS project could be dropped without subscantial loss in
 
data quality, and further, whether one survey every 18 months would provide data of
 
sufficiently high quality. 

The design of this research specified that this investigation would be carried
 
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 pioducts of gestation which
 
had given at least one clear indication of life when completely outside the mother's
 
body. More particularly, the object of inquiry was de jure births, that is, births 
to women who were residents at time of birth. It did not matter where the birth 
took place as long as the woman was a resident of the sample area. Residents, as 
previously mentioned, were persons who had already resided or were planning to 
reside (after already coming to live) in the area of study for 90 days (or more). 
le facto births, defined here as births within the studi area to nonresident women 
(because of hospitalization uid so forth) were not in-scope births. Nevertheless, 
complete coverrige of all do facto bi.'ths was also attempted to learn whether such 
events had transpired and to be sure that each of these had been excluded from the 
in-scope events. Births to nonresidents at the time of birth, which had been 
reported to one of the MCPS worker:;, but which had occurred outside the study area 
(for example, hirths to in-migrant mothers who were residents at time of interview 
but not at time of birth) were also carefully followed up and excluded. 

Rural and urban methodoloi-cal sample areas were divided into halves by proba
bility sumpling proportional to size. Chunk or block units were drawn into the sub
saillple util approximately 50 percent of tile po)ulation of both the urban and the 
ru ral methodological samples had been included in the areas selected. (A chunk in 
MCPS term inology is the largest division of the sample area. A block is a subdivi
sion of a chunk. A unit area is a subdivision of a block.) The urban and rural 
subsam)les thus selected were called Subs:uilple A. Selection into Subsampli A meant, 
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for the areas drawn, the assignment of all households within them to 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 usually a
few days to several weeks before interview.
 

As shown in Figure 4, the remaining half of the sample areasSubsample A), (not drawn into
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
meant, for an or urban,
area, assignment of all its households to interview only in the second
and third of three survey rounds.
 

FIGURE 4
 

Subsamples A, B, and C with Their Recall Periods
 

ENTIRE SAMPLE
100% 
 I 

7-1-72 
Subsample A 

50% 
Subsampl e BSubsampl e C,

25% 25% 
Period 3 

7-1 to 12-31 Period 3 Period 3 
12-31-72 1972 
1-1-73 A ' 

Jan.-Feb. '73 
SURVEY 3 

Period 4 
1-1 to 6-30 Period 4 Period4 

6-30-73 1973 

July-Aug. '73 Period 5 
SURVEY 4 7-1 to 12-31 Period 5 Period5 
12-31-73 1973 

Jan.-Feb. '74 
SURVEY 5 
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After 12 months, in the second of these 3 survey rounds, all households in Sub

sample B were interviewed to elicit information retrospectively upon births which
 

had occurred to persons living in the household and in the neighborhood during the
 
Six months later, in the third
preceding calendar 12 months of the in-scope period. 


of the 3 survey rounds, all households in Subsample B were again interviewed, this
 

time to elicit information retrospectively upon births which had occurred to persons
 

living in the household and living in the neighborhood during the preceding 6 months
 

of the in-scope period.
 

Areas which had been drawn into neither Subsample A nor Subsample B were incor

porated into Subsample C (approximately .25 of the entire sample). Incorporation
 
into Subsample C meant that households within an area were to be interviewed only
 

once in 18 months. This would occur only in the third of the three surveys, when
 

they would be interviewed to elicit information retrospectively upon births which
 
had occurred to persons living in the household and living in the neighborhood dur
ing the preceding eighteen months of the in-scope period.
 

Intent was to study effects of varying durations 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, regular work protocols
 
of the continuous recording system in Subsample A, Subsample B, and Subsample C were
 
continued without change. The practical objective of the study was to distinguish
 
variations in efficiency of recall when frequency of interview was varied, but fre
quency of the rounds of continuous recording system workers, who made short home
 
visits (about 5-10 minutes) every two months was kept unchanged in all subsamples. 

Figure 4 also shows the approximate point in time from which each survey was
 
launched. The first day of interview never preceded the end of a period, and median 
date of interview was late in the month following the last day of a period, or was
 
early in the subsequent month. 

Although interview periods overlapped the period following (for example, survey 
round three took place during the first weeks of period four of observation), data 
from the period following that of investigation were excluded from consideration in 
computing coverage rates. That is, data from a preceding survey (or any other sur
vey) were not combined with data for that survey which directly followed the period 
of interest. 

In addition, survey interviewers were not permitted to interview twice in the 

same unit area, and interviewers were not assigned to areas in which they had once 

res ided. 

Coverage rates, as mentioned previously, were the statistic by which recall 

efficiency was 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 

Ch andrasek a ran-en i ng t'ormuIa: 
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where n, is the number of births found by system one independently of system two, 
and n2 is the number of births found by system two independently 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 better coverage
 
of the areas assigned it than either Subsample A or Subsample C, and Subsample A
 
coverage was somewhat better than Subsample C. Coverage of the births of male
 
infants was in almost all cases superior to female coverage and though survey cover
nge levels were acceptable in all three subsamples, coverages turned in by the
 
iecording system workers were superior in every case. The differences between cov
erages of the survey subsamples were not significant at the .05 level, although the
 
coverages of the recorders were significantly better at .05 than those of the
 
survey system.
 

In period four, Subsample A coverage of the interviewers was significantly bet
ter than the coverage of Subsample B for the reporting of both male births and 
births of infants of both sexes. While Subsample A was favored in the comparison of 
female children, the difference was not significant.
 

The indication for Subsample B from the period four comparison (whose inter
viewers also covered in the same interview the months July 1-December 31, 1972, that
 
is, period three of study) is that survey coverage of equal duration was less com
plete in Subsample B than in Subsample A, and by a fairly wide margin. This result
 
counsels caution ii comparing coverage data from period three and in interpreting 
differences which favor six months duration over twelve months duration. On the
 
basis of these period four results, comparison of twelve-month and six-month cover
ages should take account of a component due either to less effective interviewing
 
in Subsample B or greater respondent difficulty (including inferior respondent
 
recall for six months in comparison with Subsample A respondents) or to an interac
tion of these factors.
 

Comparison of the mean coverages of all six-month recall periods of Subsamlple A 
with those of Subsample B shows that mean coverages for six months in Subsample A 
were significantly higher than those of Su)sample B for males and for infants of 
both sexes but not for females (although Subsample A rates were higher here, too). 
This result, based upon several rounds and many different interviewers, suggests 
that obtaining high coverage was more difficult in Subsample B than in A. Each set 
of areas has what had been considered a good mix of residential, business, and 
market areas. However, Subsample B has a somewhat larger share of market-commercial 
areas, and this may accornt for the persistent differences. MCPS interviewers have 
found it sometimes more difficult to interview households whose members are engaged 
in market and commercial business enterprises as a family or a household. 

Table 21 compares mean coverages. There is, of course, no mean for Subsample C 
since only one period of six-month recall from intervic data is availablu, and this 
is used in lieu of a mean. The twelve-month data are based upon coverages of Sub
samples B and C only for the periods July 1, 1972-June 30, 1973, and .January I-
December 31, 1973, respectively. The six-month data are found in top and bottom 
panels of the left side of the table, and the twelve-month data on top and bottom 
panels of the right side of the table.
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TABLE 21 

Comparison of Coverage Rates of 1elve-Month Recall with Coverage
Rates of Six-Month Recall, Subsamples B and C for TlleZve Months,

and Averages of Subsamples A, B, and C, Urban Areas 

Sex 
Categories System 

Me an 
Periods 
4-5 Cont. Rec.a 
B Interview 

Male Dual 

Female Cont. Rec. 
Interview 
Dual 

Both Cont. Rec. 
Interview 
Dual 

3-5 Cont. Rec. 
A Interview 

Male Dual 

Female Cont. Rec. 
Interview 
Dual 

Both Cont. Rec. 
Interview 
Dual 

'Continuous Recording System. 

SIX-MONTH RECALL TWELVE-MONTH RECALL 
Subsamples Subsamples 

B B C 

93.1 88.2 96.2 
82.0 61.9 80.0 
98.3 95.5 99.2 

95.8 94.3 90.1 
88.4 75.9 82.0 
99.5 98.6 99.2 

94.6 91.3 93.2 
84.9 68.5 80.9 
99.0 97.3 98.7 

A C Mean of B and C 
90.1 100.0 92.2 
93.3 84.1 71.0 
99.5 100.0 97.4 

87.6 94.2 92.2 
91.3 84.5 79.0 
99.2 99.1 98.9 

88.8 97.1 92.2 
92.3 84.3 74.7 
99.4 99.6 98.0 

Comparison of the twelve-month coverages of Subsamples B and C shows 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 Subsample A and Subsample B, and are inferior to the coverages of Subsample C
itself for period five only. The differences between the mean coverages of Subsam
ple A for six months and Sulbsample C for twelve months are significant. Further,
the mean survey coverages for six months of Subsamples A, B, and C are significantly
greater than the mean coverages for twelve months of Subsamples B and C. This last 
comparison is shown in Table 22. 
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TABLE 22
 

Comparison of Coverage Rates of Six-Month, T1jelve-Month, and 
Eighteen-Month RecalZ Periods, SubsampZes A, B, and C, by 

Respective Coverage Rates, Urban Areas 

Average Average 
Si,,-',.onth Twelve-Month Eighteen-Month 

Coverage Rate Coverage Rate Coverage Rate 

3ex 
Categories System Subsamples A, B, Ca Subsamples B, C Subsample C 

Male Cont. Rec.b 92.8 92.2 86.4
 
Interview 88.0 71.0 72.6
 
Dual 99.2 97.4 96.3
 

Female 	 Cont. Rec. 91.4 92.2 89.3
 
Interview 89.2 79.0 74.1
 
Dual 99.3 98.9 97.2
 

Both 	 Cont. Rec. 92.1 92.2 87.7
 
Interview 88.5 74.7 73.3
 
Dual 99.3 98.0 96.7
 

aperiods 3, 4, 5 for which six-month recall data available, as follows: 2(B mean)
 

+ 3(A mean) + (C period 5 results).

bContinuous Recording System.
 

Recall that coverages for only six months retrospectively from date of inter
view were inferior in period four for Subsample B in comparison to Subsample A, and
 
were inferior in period five for Subsample C in comparison to Subsample A (although
 
to a lesser degree than Subsample B in period four). Did respondents of these sub
samples themselves present greater difficulties 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. During these periods, the nature of 
their tasks did not change, that is, they made short visits every two months to each
 

household. The mean coverages of recorders in Subsample B for period four were in
 
every case less than in Subsample A. (Although recorders are placed in six-month
 
and twelve-month locations in the table, this does not signal any change from their
 

bimonthly visit, but only means 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 Subsample A. This result sug

gests that 	Subsample B in period four did objectively present greater difficulties 
for survey workers than Subsample A. This does not seem true of Subsample C, how

ever. Since Subsample C coverages for 12 months are less than Subsample A coverages
 

for 6 months, one is led to attribute the difference to recall lapses rather than to
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respondent or interviewer variability.
 

Table 22 also shows that the 18-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 complete 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, respec
tively, of the seventh to the twelfth, and of the thirteenth to the eighteenth

months. A focus upon these particular 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 
months. Tile same approximate pattern appears in survey coverages for each sex sepa
rately and for both sexes together.
 

Coverage drops from 88.5 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 downward
 
gradient iii 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 and in period

four of Subsample C), and a large dip downwards in the period of the 13-18 month
 
recall (puriod 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 effi
ciency of the recording system from third to fourth to 
 fifth period. This will be
 
seen more readily in the following data giving the recording system coverage rates
 
for all areas covered in each period of observation: 

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
 

The decline of thc survey coverage cannot, however, be attributed to the same 
cause. Coverage of the survey system as a whole was as good in period three as it 
was in periods four and five, as the following data show: 

Periods 1 2 3 4 5 6 7 8 
Coveirages 06.4, 79.4 91.5 87.8 86.6 89.5 84.1 87.2 

In short, the decline in survey coverage is clearly due to a decline in respond
cnt 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 seriotis 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 'Inadditional 16.6 points. 

Comparison of Coverages, Rural Area 

The characteristics of these rural coverage rates are quite different than 
those o1 the urban rates. The visibility of life in most rural communities may 
account for these differences. 
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TABLE 23
 

Comparison of Coverage Rates Pertainingto Recall of Births, 1-6, 7-12, 
and 13-18 Months before Interview, Urban Areas 

RECALL PERIODS
 

13-18 MonthsC
 
Sex System 1-6 Monthsa 7-12 Months b 

Male 	 Cont. Rec.d 92.8 90.2 62.8
 
Interview 88.0 65.2 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
 
Dual 99.3 97.6 92.9
 

Both 	 Cont. Rec. 92.1 90.2 70.3
 
Interview 88.5 68.9 52.3
 
Dual 99.3 97.0 85.8
 

aPeriods 3, 4, 5 for which six-month recall data available, as follows: [2(B mean)
 

+ 3(A mean) + (C period 5 results)] 6.
 
bunweighted average: [(B results, period 3) + (C results period 4)] * 2.
 
dC results, period 3.
 
Continuous Recording System.
 

Few differences are found between subsample coverages, and all rates are quite 

superior. Table 24 shows that overall coverages for 12 months for SubsampIcs B and 
C compare favorably with the 6-month coverages of Subsamples A, B, and C. 

Table 25 compares coverages for 6-, 12-, and 18-month durations. A difference 
is found between 6- and 12-month coverages on the one hand and 18-month coverage oil 

the other, but is not large. Eighteen-month coverage, absolutely speaking, is still 
quite good.
 

Table 26 presents tile crucial data for judgment upon tile cost benefits of 

alternative frequencies of surveys. In it, one discovers little difference between 

the 1-6 and the 7-12 month coverages. Different and lower coverage, however, occurs 

for the 13-18 month retrospective recall. Nevertheless, survey coverage remains 
(for both sexes) 88.3 percent while dual record coverageacceptably high, averaging 

averages 99.1 percent. 

Implications
 

recall of births takes place for tile period 7-112 monthsSubstantially less 
before interview than takes place for the period 1-6 months before interview. This 

remains true 	even after allowing for a small contribution in Subsamlple B1because of 
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TABLE 24
 

C'mparison of Coverage Rates of T1elve-Month Recall with Coverage
Rates of Six-Month Recall, Subsanples B and C for Twelve Months,

and Averages of Subsample A, B, and C, Rural Areas
 

SIX-MONTH RECALL 
 TWELVE-MONTH RECALL
 

System Subsamples Subsamples
 

Mean
 
Periods 
 B 
 B 
 C
 

4-5 Cont. Rec.a 
 100.0 
 98.2 
 98.2
B Interview 
 98.2 
 98.2 
 94.7
Male Dual 
 100.0 
 100.0 
 99.9
 
Female Cont. Rec. 
 100.0 
 97.5 
 98.1
Interview 
 96.2 
 97.5 
 98.1
Dual 
 100.0 
 99.9 
 100.0
 
Both Cont. Rec. 
 100.0 
 97.9 
 100.0
Interview 97.4 
 97.9 
 97.4
Dual 
 100.0 
 100.0 
 100.0
 

A C Mean of B C 
3-5b Cont. Rec. 98.8 100.0 98.2 
A 

Male 
Interview 

Dual 
97.5 

ioo.o 
94.8 

100.0 
96.4 

100.0 
Female Cont. Rec. 

Interview 
D1,1 

97.3 
97.2 
99.9 

100.0 
100.0 
100.0 

97.8 
97.8 

100.0 
Both Cont. Rec. 

Interview 
Dual 

98.1 
97.4 

100.0 

100.0 
97.4 

100.0 

99.0 
97.6 

100.0 

"Contintous Recording System.bUnwe ighted nan. 
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TABLE 25
 

Comparison of Coverage Rates of Six-Month, Tbelve-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-Month 

Sex 
Coverage Rate Coverage Rate Coverage Rate 

Categories System Subsamples A, B, Ca Subsamples B, Cb Subsample Cc 

Male Cont. Rec.d 99.4 98.2 
 95.7
 
Interview 97.3 
 96.4 93.8
 
Dual 100.0 100.0 99.7
 

Female Cont. Rec. 
 98.6 97.8 
 97.3
 
Interview 97.3 
 97.8 94.7
 
Dual 100.0 100.0 99.9
 

Both Cont. Rec. 
 99.0 99.0 96.5
 
Interview 97.4 97.6 
 94.2
 
Dual 100.0 lOC.0 99.8
 

aPeriod 3, 4, 5 for which six-month recall data available, as follows: [2(B mean)
 
+ 3(A mean) + (C period 5 results)] 6.bUnweighted average: [(B results, period 3)+ (C results, period 4)] 
 2.
 
C results, period 3.
 
Continuous Recording System.
 

greater difficulties with respondents or less efficient interview techniques.

Further, urban recall of births again drops substantially from the period 7-12
 
months before interview to the period 13-18 months before interview.
 

Do the benefits in decreased costs obtained by omitting the mid-year survey

outweigh the loss in quality of data caused by the decrease in coverage occasioned
 
by this omission? What is the result of omitting the 
first two surveys in an 18
month period such as one beginning in July of year X and ending at the end of
 
December in year X + 1, with the survey following in January of year X + 2?
 

The answer to such questions must depend to some extent upon the goals pursued

by particular projects and upon the values of persons making the assessment. Sev
eral principles can be formulated relevant to policy decisions, however.
 

The first principle is that whether quality of data is seriously compromised

depends to a great extent upon dual record coverage, that is,number of matched
 
cases plus number of cases uniquely discovered by each of the systems independently.

This comes down to saying that lower coverage can be tolerated in one system if
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TABLE 26
 

Comparison of Coverage Rates Pertaining to Recall of Births,
1-6, 7-12, and 13-18 Months before Interview, Rural Areas 

RECALL PERIODS
 

Sex System 1-6 Monthsa 7-12 Monthsb 13-18 Monthsc 

Male Cont. Rec.d 
 99.4 96.1 
 87.5
 
Interview 
 97.3 96.2 
 90.3

Dual I00.0 99.8 
 98.8
 

Female Cont. Rec. 
 98.6 95.4 
 95.2

Interview 
 97.3 
 97.8 
 87.0

Dual 
 1O0.0 
 99.9 
 99.4
 

Both Cont. Rec. 99.0 
 95.4 
 91.9

Interview 97.4 97.0 
 88.3
Dual 
 100.0 99.8 
 99.1
 

aPeriods 3, 4, 5 for which six-month recall data available, as follows: [2(B mean) 
+ 3(A mean) + (C period 5 results)] " 6.
bMean of coverages of Subsample B, period 3, and of Subsample C, period 4.
 
CC results, period 3.-Continuous Recording System.
 

performance of the other system is superior. 

'lle second principle is that a lower limit must be set to coverage in eitherof the two systems. If coverage should fall to 40 percent or below in either system, for example, morale in that system is likely to be affected. Mediocre standards of performance might well be passed through attitudes displayed to members of

the better system with the passage of time.
 

A practical way of gauging application of these two principles to a dual recordsystem is examination of' dual record coverage. If one system's coverage is highenough to make a quality result out of the ratio of observed to true total births ofboth systems together (dual coverage), and if the other system's coverage is notbelow some minimal level, Say O0 percent, then the lower coverage of the first systeit seems tolerable. This system should be encouraged to strive to improve its 
coverap'e as time passes. 

When is a ratio of observed to true total births for dual coverage a qualityresult? The answer will differ in different project situations and in terms of the
values of various assessors. 

The senior author' of the present work approaches the answer from both a costbenefit point of view and also from the viewpoint of the project itself, especially 
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whether its main goal is substantive estimates or methodological contributions. 
 In
 
a substantive estimate-oriented project, when overall observed cases 
(dual record

coverage) reach 90 percent of the true total and when neither system's coverage rate
 
is below 60 percent, the benefits obtained by omitting one (or two) surveys seem to

him to outweigh the quality benefits 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 from a dual record
 
coverage of 90 percent. 
This judgment of benefits might be quite different if the
 
project were heavily methodological in character.
 

Data of the MCPS study. Taking the point of the study to be (as it was) ;plr.pii.
cation to substantively oriented projects in a significant sample of a developing

nation, the data lead one to judge that in both rural and urban areas the benefits 
of omitting the mid-year survey would considerably outweigh any disadvantages. The
difference between a dual 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 jus
tify the cost of an additional survey, especially when the known coverage rates per
mit 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 of 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 theurban area seenis too low to place confidence in such an arrangement. First, inclu
sion 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 inthe survey system range from 50 to 54 percent of all births. Serious biases might
well creep into the estimates by applying the Chandrasekaran-Ieming formula to such

data. The benefits of cutting out 
 the expenses of the additional second out of
three surveys are not justified because of tile resultant loss of quality of data.
Even though less expensive, considerable funds are still required to mount a dualrecord project utilizing one survey every 18 months. To do so in an urban environ
ment like that of Cagayan de Oro, which may be quite typical of difficulties to be
encountered in other cities of tile 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 the data for 18
months as a whole as shown in Table 21. This objection rests upon a misapprehen
sion. Table 21 without the correction of Table 22 which shows the values for the13-18 month period might lead the unwary to picture an acceptable average coverage
rate that stretches in homogeneous fashion over tile entire 18 months. Such a homo
geneous coverage rate does not exist, but coverages differ for each 6-month period.
It is necessary to look specifically at the weakest link in this three-period chain,
and to make one's judgment on the biases likely to affect the data for tile period
13-18 months before interview. Such judgment can hardly be favorable 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. 

109 



MEASUREMENT OF VITAL RATES
 

Adding a second survey merely to increase the quality of data would seem an unjusti

fiable cost. Other considerations might enter into the practical judgment, however,
 

especially given the urban result. The desire to publish annual rates (which would
 
give some difficulties in the case of surveys once in 18 months), the desire to have
 
similar urban and rural procedures, and the difficulties of handling 18-month long
 
periods, could lead one to settle upon an annual survey in the rural as well as the
 
urban areas of a country. However, such considerations are irrelevant here where
 
the point is simply whether added quality of data justifies costs.
 

Conclusion
 

In summary, then, the conclusion of this study is that the Mindanao Center for
 
Population Studies project, and those dual record projects whose continuous record
ing systems make short visits to each household every two or three months, could in
 
both rural and urban areas decrease frequency of survey from two to 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 record
ing system is not to be changed.
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XI COST REDUCTION STUDIES 

The previous chapter considered survey frequency as 
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 reducing 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 Deming 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 1971) 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 in the Philippines, questions have surfaced as to theadvantages of the house visit approach vis-h-vis the community contacts approach, of
part-time vis-a-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
the questions have not been solved. as yet
In fact, these questions are quite complex, if
one is looking for an optimum answer. 
For instance, size of population is suggested
(Marks et al. 1974) at 3,000-6,000 per full-time worker. 
This figure takes accountof sampling error, non-sampling error, matching error, and costs. 
 The extent of
range in the suggestion, however, is large and lack of specificity needs narrowilig
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 instance a flat
and easily traversed area in which 
 dwelling units cluster, may prove quite beyondpossibilities of 
on 

adequate coverage in a mountainous area where people tend to livecomparatively isolated farms. A community contact approach way work much moreeffectively in a culture where people are sociable and where 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 whe,, amore abundant literature builds onup studies of different approaches, populationsizes, and employment arrangements with workers (full-or part-time). However,besides this general orientation towards contributing to methodologicalthe MCPS knowledge,also had a more practical goal--how to reduce costs of a dual record project in the Philippines and in countries like the Philippines. 

Cost-Benefit Implications
 

The study of data-gathering approaches investigates coverage of birth anddeath by recorders utilizing a) a house visit approach only, 
of 

b) a community contacts 
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and c) a combination of these approaches in which equal
(informants) approach only, 

On the basis of early MCPS experience, the
 time is given to use of both approaches. 


house visit approach seemed to be more effective as 
a data-gathering means than
 

more expensive and time
either of the other alternatives. However, the approach is 


consuming than either of the other two approaches, 
while the community contacts
 

was believed that us, of the community
approach is the least expensive. Further it 

wouldthe independence of the two systemis, as it 

contacts approach would increase 
House
 

provide each system with a distinctively different 
data-gathering approach. 


or three
 
visits by the recorders to each household at regular 

intervals (every two 


differ from, although it is shorter than,
months in the experimental areas) does not 

a survey interview. Use of a community contacts approach would not only 
cut costs
 

The important question

considerably, but would probably reduce respondent 

fatigue. 
If data were seriously
to the quality of the data. 
to be answered, however, relates 


downgraded by substitution of a community contacts approach, 
then the benefits of
 

any savings would be vitiated.
 

a
 
The study also focusses upon employment arrangements. 

Part-time (four hours 


are believed more acceptable to respondents, because 
they are more
 

day) workers 

likely to be working in or near their own neighborhoods and local areas. This is
 

and if their visits
 

are 
particularly 

looked upon 
so 

by 
if 

respondents 
the recorders 

as 
are 
more 

married 
in the 

women ages 25-40 
callnature of a friendly neighborhood 

However, part-time workers are more expensive than fullthan a business matter. 
time workers for two reasons. First, greater inducements are necessary to persuade
 

it ". part time. Therefore, higher hourly
them to take the job precisely because 

to the job. 
pay or other special benefits are usually necessary to attract them 

Secondly, more highly paid supervisors are necessary to oversee their work. 

of birth and death
If full-time workers are as effective in obtaining coverage 

field 
events, substitution of full-time for part-time workers would lower costs of 

workers per respondent, would require fewer supervisors, and would cut training 

First there would be fewer persons to train, and secondly,
costs in two ways. 

it would decrease
because the turnover rate of full-time workers is much lower, 


among part-time workers because

training costs of new workers. Turnover is greater 

that is not full time.they are often dissatisfied with a job 

costs and coverage into account, formed
Actual optimmi population size, taking 

First, the differences in coverage obtained by
the third interest of the stud'. 

vary out of proportion to their
full-time and by part-time workers might possibly 

in coverage
hours of labor in view of morale differentials. Secondly, differences 

si zes may be fairly minimal up to some reasonable maximum
between various population 

so that workers may be assigned larger
and above some reasonable ,uinimutmi points 

in quality of data. 
areas without significant loss in coverage of vital ,'cnts and 

If a
stuch matters have important implica'.ion, in terms of costs.
Questions about 
single worker can handle a population of size X as effectively or almost as effec

half its size, the budget for workers can be cut in

tively as a population only 

larger areas per worker for variance sizes are
half. The implications, however, of 

more complex and require separate investigation.
 

Research Design and Implementation 

A two factor (2 x 3 levels) completely randomized design was chosen for this 
for each cell during each study period.study. 'who replications were to he made 
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The cell entries were to be coverage rates rather than number of vital events. 
 The
 
coverage rates are superior for measurement because unlike vital events 
they do not
 
fluctuate from seasonal 
causes or decline because of decline in fertility or mor
tality rather than because of varying effectiveness of size, approach, and work
 
arrangement.
 

The design took the following typical form:
 

Equal-Time Community 
WORK House Visit Combination Contacts 

Full-time X II X2 X311 
X112 X 2 1 2  X312 

Part-time X XX 
X 1 2 2  " 2 2 2  322 

The cell entries, Xijk, in the particular case are the coverage rates of the
 
ith approach, of the ath employment arrangement, and the kth replication. For the 
study of the relative effectivencss of the two employment arrangements in alterna
tive 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 Nisam-s 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 cells for full-time workers under the three 
different approaches. The remaining three worker-assignments were split into two
 
segments each of roughly equal population with close attention to providing clearcut
 
boundaries and to care 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 a. is were trained on each of the 
three methods without divulging which workers would use which method. The best 
worker (as evidenced in training) was then retained for each 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 worker was then trained specifically in the
 
method to be used during the next year of work (July 1, 1973-June 30, 1974). 

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

On July 1, 1974, and for the ensuing year through .June 30, 1975, the MCPS 
planned and carried out a change in tasks of workers. Tasks were again assigned
randomly but with the qualifications that no worker should receive the same task a 
second time, and that each oi the three tasks should be carried out in two full-tim!3
 
and in two half-time worker-assignment areas. 
As before, workers were thoroughly 
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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 considerations, 
size in the present
 

terms of population magnitude. This was
 
investigation was defined entirely in 


defined in turn: 

Small Medium Large

Employment 


4,700 persons or more
Under 3,800 3,800-4,699
Full-time 

2,200-2,599 2,600 persons or more
Half-time Under 2,200 


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.
 
one of 1,596 residents
 

The smallest area-population assigned a half-time worker 
was 


and the largest, one of 2,726 residents.
 

The experiments were conducted over four periods or two years 
of observation.
 

These periods correspond to the following inclusive dates 
and subsample area cover

ages:
 

Period Inclusive dates Subsample Coverage (%) 

5 July 1-December 31, 1973 25
 

6 January 1-June 30, 1974 100 

7 July 1-December 31, 19171 50 

8 January 1-June 30, 1975 100
 

Hypotheses Tested
 

.05 level of significance. These hypotheses
All hypotheses were tested at the 

deaths) were as follows:(separately for births and 

* The commlnity contacts approach is not significantly related to lower cover

age of hirth (death) events than the house visit approach. 

with lower coverage of
* Full-time workers are not significantly associated 


birth (death) events than hal f-time workers.
 

assignments are not significantly related to
* Larger-sized area-population 


lower coverages of birth (death) events than smaller-sized population assignments.
 

Sunmmry of Results 

at the .05 level of significance,None of the hypotheses could be rejected 
full-time workers did

although some significant differences were found. In general, 


as well as part-time workers in discovering birth and death events. House visits
 
than communityresulted in higher coverages for both full-time and part-time workers 


contacts, but the differences were too small to justify the extra expense of the
 
werehouse visit approach. For deaths, larger-sized population assignments actually 


than smaller populaassociated, although not significantly, with higher coverages 

workers in smaller population assignment


tion assignments. For births, full-time 
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areas did slightly better than workers in larger population areas but the differ

ences were quite small, certainly not enough to justify the added expense of the
 
house visit approach. (Best coverages were turned in by workers in medium-sized
 
areas.) Part-time workers did about 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 during four periods of observation (especially during
 
the two more crucial periods six and eight, when a tune-up preparatory period had
 

preceded and when a 100 percent subsample was utilized) have provided no evidence to
 

cause rejection of the hypotheses set up earlier for testing. Therefore, all three
 
sets of results indicate that the three cost-reducing alternatives can be adopted in
 

cultures and conditions like those of the southern Philippines.
 

The cost-benefit implications are evident. It is possible to design new dual
 

record projects for the southern Philippines and developing countries with cultures
 

and terrain like that of the Philippines which will take advantage of this new
 

knowledge and which will be considerably less expensive to mount while maintaining
 
sufficiently high quality data.
 

Limitations of space have precluded presentation here of a great number of
 

tables and detailed descriptions of the results of the recall and of the size-work

approach studies which are exhibited in Reports 22 and 25 of the Dual Record Project
 

of the Mindanao Center for Population Studies. Readers interested in further details
 

about these studies are referred to these reports.
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XII. 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 with neither exaggeration nor diminu
tion, attempt to detail its practical implications to administrators of population 
programs, policymakers, and directors of statistical offices charged with the 
national measurement of such population parameters as birth and death rates. In 
this attempt, the authors are impressed with their experience that such administra
tors typically find themselves possessed of long lists of obligations and agenda to 
be carried out by their programs and organizations (often accompanied with no little 
political pressure) and a shortage of funds to accomplish these agenda and obliga
tions. 

Research Needs
 

Executives charged with implementing population policy in developing countries
 
seem more often impressed by the urgency of slowing down the growth of their bur
geoning populations 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 funds
 
from their budgets to measure precise level of increase at specified times.
 

In roughly parallel fashion, administrators of census and vital registration
 
agencies (where such exist) usually feel a need to upgrade their census and/or vital
 
statistics establishments. 'Theydisplay less interest in making budgetary alloca
tions for approaches which they often perceive as temporary stop-gaps until their 
census 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 whom the success of vital registration rests, apathetic about, even 
evasive of, their responsibilities to supply registration information to the proper 
office. Absence of cheap and facile means of communication so often associdtes 
registration with large difficulties, if not outright hardships,that adequate cover
age of vital events by the national registration system in many countries seems 20 
years away at best. 

After sitting with population program administrators at budgetary meetings, one 
can tuderstand their desire to allocate resources where action is needed most and to 
be niggardly in expending fluds upon measurement and similar research activities. 
Iowever, administrators need a valid gauge of the effects upon the birth rates and 
the natural increase rates which current program emphases and experiments are pro
ducing. They cannot depend upon the unreliable rates computed from the traditional 
census and vital statistics combination. 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 based upon guesses and impressions. This 
is not a rational mode of procedure. It can prove misleading and highly wasteful of 
proj ect fluds. 
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Similarly, directors of statistical offices or bureaus will neeu objective
indicators of the present state (improvement or retrogression) of their census and
vital registration establishments outside the ambit of these systems themselves. 
 It
is suggested 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 accurate and precise fertility and mortality
information. 
 In modern developing countries, however, both are typically more
interested in fertility than mortality data. 
Nevertheless, both may accept the view
that before the probability of a substantial reduction in fertility becomes large,
infant and child mortality must decline to a point where most children live into
 
adulthood.
 

Granted that both kinds of administrators admit a need for research to evaluatetheir programs from year to year in accordance with demonstrated effect of specialemphases, lines of endeavor, and new inputs, what kinds of research 
are to be
engaged in, by whom, and how much of one's budget should be expended upon suchresearch? This section may provide some help in finding practical answers to thesequestions. Eventually, of course, ouly administrators themselves can make suchdecisions, and in doing so 
they will inevitably be harried by innumerable political,

economic, and social pressures often bearing little relationship to tile rational
functioning of their organizations. Nevertheless, they think tilemust through decisions they make, and the implications of the present study have relevance to these.
 

What Kind of Research?
 

A population program in a developing country in danger of overpopulation aimsat reducing the rate of natural increase by inducing a decline in level of fertility.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 program does well to count numbers of new acceptors, and to keep
accurate tally on number and continuation rates of older acceptors. 
Such service

statistics by themselves, however, will be insufficient. They give insight only
into the internal working of the system. They do not allow one to gauge the effectsof the program upon national fertility and growth. If great stress is put upon suchservice data, further danger exists program willthat success be equated with r."duction of new acceptors. A program may then find itself rewarding family pla-:11gclinics and services in proportion to the numbers of new acceptors they report, apractice likely result into padded lists of acceptors supplied by clinics andservices. Such lists may seriously mislead administrators about the impact whichtheir program is having upon the birth rate and population growth. Interviewers inthe southern Philippines have occasionally mentioned sight of whole strings of antiovulant pills lined up on shelves of houses they have visited. Asked about these,respondents replied, "I don't use them but accepted them to help out the motivator." 

The critical test of a population program is its effect upon the birth andgrowth rates. Without accurate data, administrators have no way of gauging theimpact the program is having and the success with which it is carrying out its
 
function. 
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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 system. The first 
main implication for population program administrators is that a dual record system 
can provide the kind of data they need to make rational judgments on how large 
inputs they made were associated or not associated with changes in levels of fer
tility and mortality preexisting these inputs, or how they modified trends already 
in motion. As a consequence of this implication, they should feel greater motiva
tion at general meetings of bureaus and departments to support budgetary requests of 
directors of census, registration, or other statistical officers who wish to carry 
out dual record research upon vital data, even to considering sharing the expenses 
of such a project from their own budget if necessary. 

It is evident from the preceding sections that a dual record system is flexi
ble, sensitive, and adapted to the measurement of short-term as well as long-term 
influences. Its sensitivity is due to an ability to measure cu':rent fertility for 
the in-scope period selected, as well as to a self-correcting capacity through its 
coverage estimator. Its flexibility comes from its employment of two systems which 
allow for a number of design potentials. Its adaptability is due 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, Misamis Oriental, but also present an 
insightful picture of the kinds of migration and their patterns that tak'e place 
within the limits of this province. 

Many provinces of the Philippines resemble Misamis Oriental with its agricul
tural economy based upon coconut, corn, and a limited rice production. These areas 
are inhabited by a largely rural people who endeavor to make a living and improve
 
their lot in life within a framework of the values and traditions of lowland Fili
pino culture groups. What hins produced fertility change in Misamis Oriental may 
prove to ie generalizable to other parts of the Philippines where conditions are 
simi lar. 

Misamis Oriental is one of the Philippine provinces, although it is not the 
Philippines. From it some check may be made upon the effectiveness of the popula
tion program in the Philippines. Just as a 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 Misamis Oriental can give son impression as to the effective
ness of the population program in general. 

,12uzl[it. oj" the dta. The mCPS fertility data are the only data for a set of 
Philippine populations which have a sel f-checking device that indicates completeness 
of coverage for each system separately and for the matched results of both systems 
tagether, and which estimate with precision (especially because rates of coverage 
were high and collusion judged to be absent on the basis of painstaking supervision 
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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 institutions under direction of highly qualified demographers. The
method used, however, was 
the 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 and provinces of the country.
Because it has no means of estimating its coverage, the maternal history approach,
like other single system approaches, leaves uncertain the precise level of fertility
for any given year. 
Further, a bunching or heaping of births and pregnancies typically seems to occur in the lists of pregnancies and their terminations which womengive when reporting their own maternal history to interviewers. The NDS surveysapparently did not permit proxy reports which are generally not encouraged in maternal history data. Where they are tolerated, such reports are to further obscureapt 
the true level of fertility.
 

The National Census and Statistics Office (formerly the Bureau of the Censusand Statistics) for several years implemented a national dual record system in thePhilippines. 
Direction of this project was capable and competent. However, from
the outset, its administrators were faced with a major difficulty. While the surveysystem was under their effective control, the specialcontinuous registrationin important ways was not subject to 
system

their full jurisdiction. 
The general registration system was of no great help to them in this problem. The continuous specialregistration system appears to have introduced serious biases into provincial 
and
regional estimates. It is hard to be confident of a national result based uponaverages of these provincial and regional estimates.
 

Main features of the Misamis Oriental fertility data. These data deserve careful examination by administrators of the Commission on Population and by other population policymakers of the Philippines. But they are also relevant to the decisionswhich 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 part He attributable to the increasing
age at first marriage of young women. However, bas beenas shown in the section onfertility, a substantial decline also accurs in the birth rates of currently marriedwomen; this portion of the decline cannot be attributed either to delayed firstriage or to an marincrease in incidence of widowhood or of other marriage dissolution. 

Comparison of age-specific rates womenfor all and for currently married womenover the years from 1971 through June 1975 makes it clear that currently marriedwomen ages 20 to 34 have reduced their fertility. This change also appears in thetotal fertility and the gross reproduction rates. Presumably these women haveaccomplished this reduction by using the means available, that is, the variousfamily planning services and clinics accessible to them. These institutions present,generally, a selection of methods from rhythm to the IUD, to offer each person amethod compatible with that person's conscience.
 

The decline thus far registered in the urban MCPS sample area has not provedsignificant at the .05 level of probability, but this trend is moving in a
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direction that leads 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 sample, 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 developing countries will be inter
ested in asking why fertility in this approximately 25,000 person rural sample has

declined more rapidly than in the same sized sample of the city of 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 even
tual completed family size.
 

The answer to tile 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 some four years is the population of 
this rural methodological sample. That this reduction was accomplished by family
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 uncover
ing the dynamics of this change. They 
were directed toward measurement of what was
happening as accurately as possible, not measurement of why. That is, they were
oriented toward measurement of crude and age-specific birth rates, not toward knowl
edge, attitude, and practice questions with regard to family planning. 

Nevertheless, the project staff were aware that a large-scale rural electric 
service cooperative was beginning to supply members of tile cooperative with elec
tricity 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 contractually with
the dual records project but directed toward study of important sociocultural effects 
of this electrification cooperative (the Misamis Oriental Rural Electric Service 
Cooperative), they asked respondents whether they had purchased electrical appli
ances and/or facilities beyond the illumination itself. The), also asked why people
of the respondent's neighborhood might be practicing family planning. 

Replies revealed tile 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 beyond
their means. The purchase was costly enough, however, to prevent them from invest
ing for some time in a competing desire or good--such as another birth with its
vari otis expenses. The purchases included among other things thermostatically con
trolled electric irons, hot plates, motors to power sewing machines which were pre
viously manually powered, small refrigerators, electric (as opposed to battery)
radi os, and membership in cooperative pure water neighborhood associations which 
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were buying an electric pump. 
The most frequent purchase was an iron. One who has
never been forced by lack of electricity to iron clothes with 
a coal-heated iron
will hardly understand the appeal of a thermostatically controlled electric iron.
Likewise a person who has never shared with a poor family the experience of such
prized food as meat or fish spoiling because not kept in cold storage can scarcely
grasp the attraction for these families of a small 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 forsuch simplistic reasons, but because the availability of electricity had interacted
with the availability of family planning services (which were already present) in
 
ways important for a population control program.
 

These couples wanted, and apparently wanted strongly, some 
of the electricitydependent conveniences and appliances which they could have if they scraped and
saved. 
However, they apparently felt they could not have these if they also had
another birth. In other words, they were 
faced with a choice whereby they could not
have both desired alternatives. Family planning 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 willeventually have in their completed families? The response to the question on whyneighbors were practicing family planning would suggest that a substantial numberintended only to postpone a birth or two. These answers mainly stressed economichard times. In the context of simultaneous payments for illumination and appliances, such answers indicated a 
rational weighing of alternative costs. However, incountries where a substantial birth rate decline has occurred through use of familyplanning, 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 decline has once occurred, having another birth becomes more a question ofchoice between alternatives than of simply following traditional behavior. Inaddition, when a woman postpones a birth for one or two years, she eliminates fertility from these years of her fertile period. In the years that follow, she may
find it less possible to bear as many children 
as she would like since earlier yearstend to be more fecund than later years. Nevertheless, it is not impossible for thebirth rate to rebound upwards after a decline occasioned by an infrastructure such 
as electrification. 

Implications of rural fertility decline. Administrators of population programsmay wonder about the point of this experience. It is not practicable for them tothink of setting up electrification projects in even a few, much less the manydiverse rural areas of their countries. Some may also have had the experience intheir own countries that electrification projects were not associated with decline
 
in rural fertility.
 

The point is not electrification at all. It is rather that this experienceshows that rural 
women can be persuaded to reduce their fertility, and rapidly, if
the right key can be found to motivate them to do so.
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While it may not be possible to provide electrification for rural people on a
 

large scale, the experience from this electrification project in western Misamis
 

Oriental Province of the Philippines may be generalizable The key to persuading
 

rural people to reduce fertility may be found in a study of ways to provide such
 

people with opportunities to purchase items they really need and want, or would want
 

if the items were displayed to them. The purchases must be practicable from their
 

own small savings and by dint of a real effort. This opportunity should not be con-

Such an approach would
ceived of as a government giveaway program in any sense. 


conflict with the essential ingredient of competition on the level of scarce
 

for the goods which they desire. If really needed and worthwhile items are
 resources 

made available to them in a range of prices they can afford albeit with some effort
 

(perhaps with little or no government fanfare), and if family planning services are
 

available in the local area, the same conflict between desire for goods and bearing
 

another child may be resolved in favor of goods through use of family planning
 

services, just as it was apparently resolved among the 25,000 persons of the MCPS
 

rural sample.
 

Differential fertility data. Differential fertility data are useful in such a
 

context. For example, differential fertility by education of wife and occupation 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 of people have in the past been better targets for family planning services
 

They may also show which kinds of people are today probably more
and offerings. 

attracted to postponing a birth to attain some good or desire.
 

After age standardization had cleared away differences because of population
 

distribution in the MCPS urban methodological sample, it was currently married women
 

with highest and with lowest education who had low current fertility. After age
 

standardization of data by occupation of husband of currently married women, the
 
that the wives of profesrelationship expected in view of the educational data was 


sionals and paraprofessionals would exhibit 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 emulation, especially in education
 

of their children. Perhaps, too, women with less education are more likely to marry
 

husbands engaged in skilled and semiskilled occupations than husbands engaged in
 

clerical work. 

In the rural areas an inverse differential fertility by educational
 

class was fotud 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 mar
orried women show sharp differences between the fertility of women with one more 

completed years of college education and those with less educational achievement,.
 

but not much difference in fertility by education within the last category of women 
(vith less than one year of college). Thus women with some college education seem
 

to have led the way to reduction of fertility 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 professionals and paraprofessionals 

was higher. This at first surprising finding may be less so if one reflects that
 

professionals and paraprofessionals who locate in rural areas may be somewhat 
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different types than their urban counterparts--more the country squire and less the 
busy, competitive urban professional.
 

These rural differentials may give further clues as 
to kinds of appliances and
conveniences which aroused desires that interacted with available family planning

services. 
Wives of husbands in the skilled trades may have been more attracted to a
 
motor for their sewing machine or an iron since they presumably do their own house
work. 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 features of Misamis Oriental mortality data. Reliable data on 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 population program administrator finds it
 
hard to gauge what a particular program 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 higher policymakers why, despite the decline in birth rate

attributable to the administrator's own program, the rate of growth remains as 
high

if not higher than before. Besides powerful humane reasons for desiring to reduce

mortality 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 involved,

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 adult
hood.
 

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 conceal
ment may obscure the true level of mortality.
 

That such concealment may in fact hide the actual 
level of mortLlity is true.
However, this is not 
because of a dual record approach but in spite of it. If sub
stantial 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 cover
age rates in a carefully trained and carefully supervised dual record study origi
nally led to the suspicion and then to the hypothesis of widespread purposive con
cealment.
 

It is not certain that significant 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
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parameters of population structure, birth rates, and natural increase. If substan
tial 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 combined with the increasing mortality to
 
lower natural increase considerably. 

In general, policynnakers and health department administrators should be con
cerned 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 resistance. An epidemic of the dimensions
 
of the Asian flu which swept through many countries some years ago might cause con
siderable damage in such a case. 

Main features of the Misc'nis Or ental migration data. The close account kept 
in a dual record system of multiple migration into and from the methodological sam
ples can provide administrators with important knowledge of the dimensions of migra
tion 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 migra
tions by any means confined to the hinterlands of the two samples. In the urban 
sample, 53 percent of all in-migrants had conic from another island of the Philip
pines or at least from a province 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 even another 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 policymakers of developing 
countries are not inconsider:able. In each area of these two Philippine samples, the 
stream of in-migrints that replaced the stream of out-migrants had much the same 
characteristics of aige, 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 
opportunities. Taken at face value, such results as these would seem to indicate 
that migration is not redistributing the population in an efficient way. Population 
program directors and polic.inakers of developing countries would be greatly helped 
in many decisions by such data. A cost-benefit study of migration, including both 
economic and psychological costs to migrants, as well as the 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 learning 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. Finding 
that people are willing to leave home to travel to strange areas to obtain 
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employment strengthens reasons for thinking that they will also adopt family plan
ning to obtain strongly desired economic goals.
 

If better economic opportunities could be established in rural areas, through
large-scale or light but labor-intensive factory enterprises, employment opportunities might simultaneously hold people in the rural areas 
rather than attract them to
city sluits, and provide women with motivation (such as better adaptation to workpatterns) for greater use of family planning. It would seem evident that the (lualityof 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 Research 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 programsand the directors of statistical offices and bureaus with the kinds of data theyneed, precise levels of fertility, mortality, natural increase, and even of ,nigration, to make decisions about inputs, special emphases, and allocations. 

However, dual record research is somewhat more expensive than single s;ystemresearch. Administrators will presumably want to know at this point whether thisdata gathering function cannot be performed by one of the less expensive methods
with at least satisfactory precision for their cwn purposes. 
 In the following sec
tions, implications of the different MCPS studies detailed in preceding sections 
will be examined from this point of view.
 

Single round sinple retrospective surveys. The first type of research approach
likely to present itself to the population progran administrator and to the directorof a statistical office as 
a source for obtaining precise estimates of birth and
death rates is the single round simple retrospective 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 included here.) These sur
veys are straightforward, flexible, usually short, 
 relatively inexpensive, and 
fairly easy to administer.
 

First, the coverage rates already presented from the surveys carried out by theMCPS present evidence of how a well-trained, well-motivated, and well-supervised setof field interviewers, despite earnest efforts, failed to obtain complete coverage
of vital events, and what is worse, failed to preserve a uniform rate of coverage

from survey to survey. These surveys 
from the point of collection of' data are no
different from the single round retrospective 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, awell-planned and 'ell-supervised operation. 
 lie found that the October 1962 surveyround had undercounted births by 23 percent and deaths by 14 to 28 percent. liedecided from these results that use of such surveys to provide estimates of hi rthsand deaths is not advisable, lie stated that they tend to underreport vital eventsand that such undercounting cannot be assumed to remain constant over time, place,and categories of people. One cannot even assume that there will be an undercovirt 
on all occasions, Ile concluded his review by stating that single round retrospec
tive surveys cannot be relied upon to provide valid or reliable estimates of' births 
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and of deaths. Another confirmation is provided by the work of Brass, Bogue, and
 
Cho. If single round retrospective surveys could provide reliable estimates of
 
birth and death rates, they would obviously not have labored so long and hard to
 
produce the analytic methods which they have developed.
 

Brass techniques. These effective and well-designed techniques for estimating
 
fertility and childhood mortality levels have been described in a previous section.
 
While they require a census or a survey for their implementation and while these are
 
expensive undertakings, the census will presumably be carried out at regular inter
vals in any case, and a special survey is less expensive than a dual record project.
 

These techniques furnish or allow for the computation of age-specific fertility, 
total fertility, and gross reproduction rates. Generally crude birth rates should 
also be obtainable from them. It would be more difficult to obtain differential 
fertility from the technique unless one either 1) should take a sample large enough 
to join current fertility with children ever born within class categories or 2) 
should assume that the overall multiplying factors could be uniformly applied to 
current fertility within categories, which seems highly questionable. Presumably
 
educational and occupational categories would have different fertility and mortality
 
schedules for several reasons including different average age at first marriage and
 
differential access to medical 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 mortality schedules have 
remained constant during recent years. The main difficulty with such assumptions 
for administrators of population programs in developing countries and directors of 
statistical bureaus who may wish to support such population programs with the data 
that they need is this: They want data which show whether birth rates have been 
constant in the previous year or two. If rates based on the Brass technique assume 
constancy of fertility and/or mortality in the previous year, presumably they will
 
not be accurate estimators of fertility or mortality for that year if in fact the 
desired decline has taken place. 

While a preceding section noted that the Brass technique applications in the 
southern Philippines produced good results for determining the level of 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 wisies. 

Nor will the childhood mortality estimates Je more useful to the administrator 
of a population program and to the director of a statistical bureau or office. 
Again, the kind of data most desired are childhood mortality estimates for situa
tions where fertility and mortality schedules are both changing. But these situa
tions are exactly those ruled out by the assumptions and by the intent of the 
method. 

(kn Childmc,, ,'thooloi./. This is a superior method of obtaining level of fer
tility data tunder certain conditions. One of the limitations for use of this 
method in developin; countries is the need for accurate age data of children. The 
data obtained in th Phil ippines seemed satisfactory for application of the 
approach, but it may be difficult in numerous developing countries to obtain 
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child-age data of the necessary quality.
 

Another limitation is the need for mortality data 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 accurate 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 estimating 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 administrator and of the
director of the statistical bureau who wishes to produce 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 emphasized. 
The Own Children method compares
extending over as a range of rates
long as 10 years. 
The director of the statistical office and the
administrator of the population program are more 
interested in the fertility of specific groups of people actually present in the sample areas of study when particular techniques were tried. 
 The administrator has made specific inputs into some
areas at particular times. 

affected, rather 

He or she wants to know how those populations werethan to get the birth rates of other populations. The Own Childrenmethod presents the fertility over a number of years not of these groups butone sample that resided in the area of theof study at the time of interview. As was seen
in the chapter on migration, considerable turnover in population may develop over
several years through migration even in rural 
areas of developing countries.
 
Coverage presents another difficulty. Presumablyall their own children living at home. 

most women report accurately
However, a varying amount 
of underreporting
of children probably takes place for a number of reasons. Proxy reporting foranother 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
of births correct estimatesfor the calendar years of interest. Like the Brass method, data for the
Own Children method are likely to be gathered in a census. 
Therefore a substantial
proportion 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 of population progranonly if they also have accurate and precise estimates of level of fertility for the
areas of interest. 
The MCPS studies would seem to indicate that administrators cannot be sure that the Own Children method provides precise estimates for any particular calendar year of interest. 

work. 

Like the Brass rates, they are not designed for such
They are more useful in supplying estimates of fertility levels
of years where for a seriesit is not crucial that fertility in this or that year be precise. 
Maternal history approach. Like the preceding two single system approaches,
this methodology, which has been elaborated by Bogue at the University of Chicago,
produces results much superior to the simple single round retrospective survey.
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Nevertheless the maternal history approach, despite the expensL, of long and detailed
 
questioning (and sometimes because of respondent fatigue -his 4uestioning engenders)
 
can iniss pregnancies and births that occurred to the people who are interviewed.
 
Unlike the dual record method, it has no way of estimating undercoverage and cor
recting 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 reported for particular years than
 
actually occurred and less for other years than actually took place. Data are usu
ally edited on the basis of what was more likely to happen in average cases to
 
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 cover their whole pregnancy history. Others under 
detailed questioning and probing 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 catch short-term changes in fertility 
to pinpoint the effectiveness of a new program emphasis or an input made experimen
tally 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. Thus it does not guarantee 
improvement in coverage of births. In the Mysore study, for example, a set of inter
viewers using a maternal history approach recorded fewer current births than a sim
ple survey of the same households with a retrospective question on births (United 
Nations 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 that wishes 
to have accurate yearly indicators of completeness of registration, the dual record 
methodology has the flexibility and accuracy required. A dual record system can 
accurately estimate births and deaths from year to year, and even for shorter peri
ods. Its built-in mechanism for calculating coverage and for correcting for under
reporting is of tremendous advantage to population administrators. No other system 
of estimation yet devised has all these advantages. 

Coa t of' a dual tvLo2'd :'satem. A dual record project is not more expensive than 
a census, obviously, but is more costly than a single round survey, whether simple 
or analytic (as the Brass, Own Children, or maternal history type). 

Ho- expensive is too expensive? A luxtury may be too expensive at even a low 
relative cost. It is not needed. But on the other hand a necessity can be 
att'lorded. Aln administrator of a population program needs data that show the true 
impact his program is having on the birth and growth rates of the country. If these 
data are necessary, then the cost of obtaining them can hardly be too much. 
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How much should a population administrator be willing to spend on
Five to ten percent of his budget would not seem too much. 

research?
 
This should cover the
costs of a small national dual record project without provincial or regional pre

tensions.
 

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. 
The director of a statistical office would gain 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 subcontract it to a university entity
competent to handle it, 
or to another government institution.
 

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 couldcut from two to beone a year. This would mean halving survey expenses. Tile directimplication of this is that in other dual record projects where continuous recording
systems are carrying out bimonthly or trimonthly household visits, similar economicscan be made. 
 In projects where the continuous recording -,'stem 
uses community contacts or informants, this may not be so true. Further research is necessary. flowever, there is reason 
to believe that a yearly survey will prove sufficient for
these projects, too. 
 In fact,
which 

the house visits of the recording system workers,cover events only since the last visit,ents of events before 
do not seem likely to remind respondthat time any more 

fill out 
than the visit of a recorder to the home toa birth or death form after obtaining notice from the community contactthe birth or death. Thus recall over the past year 

of 
seems likely to be much the samewhen either system or a combination of the two systems is used.
 

Continuous recording system. The use of full-time workers,each the assignment toworker of areas with 4,500-5,500 persons or aboutworker (size being 750 to 1,100 households permodified somewhat by terrain problems)in every locality per year, and the 
with three to four rounds 

use of community contacts (with perhapshouse visits for housewife contacts) somein the continuous recordingcosts of system should cuta dual record project substantially.
study show that 

The design of the two years of MCPSall these elements can be joined together and operated simultaneously without sacrificing quality of data.
 

Cost figures. It is difficult to give 
cost figures in general as salaryand travel expenses vary widely from scalescountry to country. However, use of the economies stated above together with good project management could reduce costs to only
60 to 75 percent of those of dual record projects using two surveys per year, parttime workers in relatively small areas, and house visits as characteristicThus if features.costs of a particular project using the latter set of characteristics hadaveraged $90,000 a year, applying these economies might bring costs down as 
low as
$54,000 to $68,000 a year.
 

CONCLUS ION
 

Two main implications stand out from the studies of the MC(PS. 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 attain

ment of these goals, provided that adequate family planning services are available
 

to make such limitation practicable for them. The key to inducing such a rural
 

decline may consist in the discovery of advantages or items within their means for
 

the attainment of which they would save and make such sacrifices as the postponement
 
A program of bringing
of a presently desired birth through family planning means. 


together buyers and sellers of such items or advantages, of popularizing a product
 

through free advertisement, or even of helping marketers to display products by
 

underwriting some of the costs of display might prove to be the necessary catalyst.
 

Costs of such a program need not be large.
 

The second implication is that the dual record system, and only the dual record
 

system, of all estimation methods known today, can supply the population program
 

administrator of a developing country without adequate vital registration with the
 

data necessary to discover the impact the population program is having on the birth
 

and growth rates of a given country. Without such data, it is hard to see how a
 

program director can make rational decisions on making and on retaining particular
 

But without such rationality of decision, considerable amounts of
 program inputs. 

program funds may be wasted.
 

Implementation of such a dual record system could best be accomplished through
 

the national statistics office or bureau, or subcontracted by an institution such as
 
program could be shared between the statistics
MCPS. Possible costs of such a 


the project would benefit both institutions.
office and the population program, as 
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ABSTRACT
 

New Approaches to the Measurement of Vital Rates in Developing Countries
 

The Mindanao Center for Population Studies (MCPS) at Xavier University in the
southern Philippines began methodological experimentation with the dual record
 
system for the measurement of population change in 1971. 
 In response to demand by
Philippine planning authorities, the project was eventually expanded during its
analytic phase to include a number of alternative population measurement devices.

It was hoped that this added dimension would yield comparative information concerning which technique(s) could provide the most reliable vital rates at the lowest
 
cost. 
The data collected through the dual record system permitted the application
of other analytic approaches without returning to the field for additional collec
tion of information. The analytic methods specifically used included the Brass

techniques for both fertility and mortality measurement, and, for fertility measurement, the Grabill and Cho "own-children" method and the Bogue pregnancy history

approach.
 

The first two chapters of this report describe the project's goals, the sampling design used, and the organizational aspects of the field operations. Chapters

3 through 5 deal with results for rural and urban fertility trends, with differen
tial fertility, and with the levels of mortality and of natural increase. 
Chapter
6 is devoted to migration and the unique methodological and substantive analytic
problems posed by this phenomenon. Chapters 7 through 9 describe the results from
the application of the three alternatives to the dual record system. The two chap
ters that follow address the specific issue of costs for a 
dual record system, with
 
emphasis on means for keeping expenditures to a minimum.
 

The final chapter compares the results of all four techniques as applied to
the same set of data and describes the advantages and shortcomings of each. Theauthors suggest two main implications of the MCPS studies. The first is that rural
people will lower their fertility in response to economic or other advantages theywish to obtain if the desire for another child competes with the attainment of these
goals, provided adequate family planning services are available. The second implication is that the dual record system, in the authors' opinion, is currently the

best estimation method known that can supply the population program administratorof a developing country, lacking adequate vital registration, with the data neces
sary to measure the impact of a family planning program on the birth and growth
rates of a given country. The MCPS studies have shown that less expensive dual
record projects than those of the past are possible and that such projects will
 
be able to produce high quality data.
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R SUMg 

Nouvelles conceptions de la mesure des taux d6mographiques
 
dans les pays en d6veloppement
 

Le Mindanao Center for Population Studies (MCPS) de l'Universit6 Xavier dans
 
le sud des Philippines avait entrepris une exp6rience m~thodologique avec le systeme

de double collecte pour mesurer l' volution de la population en 1971. Sur la de
mande des autorit's philippines responsables de la planification, le projet avait
 
6te ulterieurement elargi, dans sa phase d'analyse, pour inclure un certain nombre
 
d'autres m6thodes de mesure de la population. Cette nouvelle dimension devait ap
porter, esp'rait-on, des informations comparatives sur la ou les techniques capables

de donner les taux d'mographiques les plus fiables aux moindres frais. Les donnees 
recueillies par le systeme dc double collecte ont permis d'appliquer diverses m
thodes analytiques sans devoir retourner sur le terrain pour rassembler des infor
mations compl6mentaires. Les m6thodes d'analyse pr6cis6ment utilisees 6taient
 
notanmient les techniques do Brass pour les mesures conjointes de f6condit6 et de
 
nmrtalit6 et, pour les mesures dc f~condit6, la m6thode des "propres enfants" de 
Grabill et Cho ainsi que l'histoire de la grossesse de Bogue.
 

Les deux premiers chapitres du rapport d'crivent les objectifs du progranme,
le plan do sondage utilise et l'organisation des op6rations sur le terrain. Les 
chapitres 3 a 5 traitent des r'sultats relatifs aux tendances de la fecondit6 dans 
les villes ot dans les campagnes, ainsi que de la f6condit6 diff6rentielle, des 
niveaux do mortalit6 et du tarx d'accroissement naturel. Le chapitre 6 est consacr6 
a la migration et aux problcmes d'analyse particuliers qu'engendre cc phnomene, 
tant pour cc qui est des questions de methodologie que de fond. Les chapitres 7 % 
9 d6crivent les r6sultats do l'application des trois autres techniques au syst~me
do double collecte. Les detx chapitres suivants abordent la question particuliere 
des cofits d'un systome do double collecte et soulignent les moyens do r6duire les 
(16penses au miunium. 

Le dernior chapitre compare les r6sultats des quatre techniques appliqu6es 'a 
ti ime ensemble do donnees ot decrit les avantages et les inconvenients de chacume. 
Les detx grands enseignements qui tirent les auteurs des travaux du MCPS sont: 
pricjll'rement, qu los habitants des campagnes r6duiront leur f6condit6 en fonction
d'avatages 6conomiques ou autres qui' ils convoitent, si le desir d'avoir un enfant 
do plus entre en comp'tition avec ces objectifs, i condition toutefois qui'il existe 
des services de planning fUnilial appropri6s. Detuxiemement, le systemc de double 
collecte est, z) l'avis des autours, la mei!leure mrthode d'estimation actuellement 
connue, capable do donner 1%1'administratour du programme dmographique d'un pays 
en devoloppennt los donn6s necessaires pour mesurer I'effet d'tn programne do 
p)lanning fa1ilial sir los taux do natalit6 ot d'accroissement d'Un pays donne, 
lorsque cc pays n'est pas dot6 d'un bon systome d'enregistrement des d6clarations 
tl'6tat civil. Loes travautx du MCPS ontd'montre qu'il est possible de r6aliser des 
prograncles to double collocte i noindres frais que par le pass6 et quo ces pro
grwaus peuvent produiro des donnces de qualite'. 
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RESUMEN
 

Nuevos Enfoques en la Medici6n de Tasas Vitales en
 
los Palses en Wlas de Desarrollo 

El "Mindanao Center for Population Studies" (MCPS) (Centro do Estudios de

Poblaci6n) de "Xavier University" en el.sur de las Filipinas inici6 on 1971 inves
tigaciones metodol6gicas con el sistema de doble registro para medir cambios on la

poblaci6n. 
En respuesta a una demanda del departamento de planificaci6n Filipino,

la fase analltica del proyecto fue extendida a fin de incluir una serie do instru
mentos alternativos para la medici6n do la poblacion. 
So esperaba que esta nu.,,

dimensi6n proporcionara informaci6n comparativa con respecto a cual(es) t6cnica(s)
proporcionar'a(n) las tasas vitales m~s confiables al menor costo. 
Los datos ro
colectados a t-aves del sistema de doble registro permitioron la aplicaci6n do
 
otros enfoques analiticos sin tener quo volver a 
 terreno a recolectar infollaciun 
adicional. Los m6todos analfticos utilizados incluyen las t6cnicas do Brass para

la medici6n de la fecundidad y mortalidad, ol m6todo do "los hijos propios" do

Grabill y Cho y el enfoque de la historia do embarazos do Bogue, para mnedir la 
fecundidad.
 

Los primeros dos capftulos de esto informe describen los objetivos dcl pro
yecto, el disefio muestral utilizado y la organizaci6n do las oporaciones do terreno.
 
Los Capftulos 3 a 5 tratan sobre las tendencias do la fecundidad en zonas rurales 
y urbanas, los diferenciales de fecundidad y los niveles do mortalidad y crociniien
to natural. 
El Capftulo 6 est6 dedicado a la migraci6n y los problemas metodol6
gicos y analfticos 6nicos presentados por este fen6meno. Los Caprtulos 7 a 9 
describen los resultados obtenidos a trav6s do la aplicaci6n do tros m6todos
 
alternativos al sistema de doble registro. 
Los dos capltulos siguientes so re
fieren al item espec~fico del costo del sistema do doble rogistro, enfatizando 
los medios de mantener los gastos en un mnnimo. 

El capltulo final compara los resultados do las cuatro t6cnicas aplicadas al 
mismo conjunto de datos y describe las ventajas y dosventajas do cada un. Los 
autores sugieren dos implicaciones principales derivadas del estudio roalizldo 
por el MCPS. La primera es quo la poblaci6n rural reduciri su focimdidad si dese 
obtener ventajas econ6micas c do otro tipo y cl desco do otro hijo dificuilta ila 
obtenci6n do estas metas, siempre quo cuento con servicios do planificaci6n rIami
liar. La segunda implicaci6n es quo e sistema de dol0 rogistro, on opini6n de
los autores, es el mejor m6todo do ostimaci6n conocido actualmente capalz do pro
porcionar al director del programa do poblaci6n do in pass on vmas do dosarrollo, 
quo no cuente con registros vitales adecuados, los datos necosarios para med ir el
impacto do un programa do planificaci6n fiiliar on ]as tasas do nacimiento y cre
cimiento. Los estudios realizados por el NEPS ban demonstrado quo es posible uti
lizar un sistema de doble registro mnis barato quo on cl pasado y quo tal sistern 
serg capaz de producir datos do alta calidad. 
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MENT: THE DUAL RECORD SYSTEM,
RETROSPECTIVE SURVEY SUBSYSTEM by
James It. Abernathy and Heather Booth (March
1977)

30. 	 SYSTEMS OF DFMOGRAPI-IiC MEASURE-
MENT: THEiDUAL. RECORD SYSTEM, SAM-
I'LiNG DESIGN-POPLAB EXPERIENCE by
Arjun .,Adlakha, Heather Booth, and Joan W. 
Lingner (June 1977) 

T
TinE 	 MANUAL. sERIEs 

I. 	 MAPPING AND HOUSE NUMBERING by
)orothv S. Cooke (April 1971) (A Spanish transla

tion was published in Estadislica, v. 30, no. 115,
December 1976. Copy available from POPLAB 
ti'oi 	 rejuest)

2. 	 OIPERATIONAI. CONTROL OF SAMPLE SU1R
\'EYS by Walt R. Simmons (August 1972) (Spanish
translation available fronmPOPLABI upon request)

3. 	 DESIGNING FORMS FOR DEMOGRAPHIC 
SURVEYS by Monroe G. Sirken (November 1972)
(Spanish translation available from POPLAR upon
request)

4. 	 PL.ANNIN(; TIlf RESEARCHI INTERVIEW by 
lohnScott :,nd Eliska Chanlett (August 1973)

.ARATION OF AN5. 	 I'l IE IEIPR INVENTORY OF 
I-MtIGlAIH IC DATA FOR SOCIAl. AND 

ECONOMIC PLANNING by Richard E. Bils
borrow (July 1974) 



Publications of the POPLAB Program (cont.) 

THE MANUAL SERIES (cont.) 

6. 	 DATA PROCESSING AND ANALYSIS IN DE-
MOGRAPHIC SURVEYS by Heather Booth and 
Joan W. Lingner (May 1975) (Spanish translation 
available from POPLAB upon request) 

THE REPRINT SERIES 

1. 	 ON A METHOD OF ESTIMA'ING BIRTH AND 
DEATH RATES AND THE I-XTENT OF REG-
ISTRATION by C. Chandii Sekar and W. 
Edwards Demin (May 1971)

2. 	 THE USE OF SAMPLING FOR VITAL REGIS. 
TRATION AND VITAL STATISTICS by Philip 
M. Hauser (July 1971)

3. 	 THE DESIGN OF AN EXPERIMENTAL PRO-
CEDURE FOR OBTAINING ACCURATE VITAL 
STATISTICS by Ansley J. Coale and 
SOME RESULTS FROM ASIAN POPULATION 
GROWTH STUDIES by William Seltzer (December 
1971)

4. 	 A CRITIQUE OF METHODS FOR ESTIMATING 
POPULATION GROWTH IN COUNTRIES 
WITH LIMITED DATA by W. Brass (February 
1973) 

5. 	 FIELD EXPERIENCE IN ESTIMATING POP-
ULATION GROWTH by Patience Lauriat (Febru
ary 1973) 

6. 	 MEASUREMENT OF POPULATION CONTROL 
PROGRAMS: DESIGN PROBLEMS OF SAMPLE 
REGISTRATION SYSTEMS by Forrest 1. Linder 
(March 1973) 

7. 	 SAMPLE VITAL REGISTIRA'I'iON EXIERI-
MENT by Joseph A. Cavanaugh (April 1973)

8. 	 SURVEY METHODS, BASEl) ON PERIOI)i-
CALLY REPEATED INTERVIEWS, A1MFD 
AT DETERMINING DEMOGRAPHIC RA'TES 
by Carmen Arretx and Jorge L. Soinoza (May 1973)

9. 	 EVALUATION OF IRTH STATISTICS DE-
RIVED RE'TROSPECTIVELY FROM FERTI -
ITY HISTORIES REPORTEI) IN A NATIONAL. 
POPULATION SURVEY: UNITED STATES, 
1945-1964 bv Monroe G. Sirken and (;eorges Salbagh
(Ma 1973)

10. 	 A COMPARISON OF I)IFFEIRENT SURVEY 
TECHNIQUES FOR OBTAINING VITAL DATA 
IN A DEVELOPING COUNTRY by (;eorges 
Sabagh and ChristopIher Scott (October 1973)

11. 	 TECHNICAL PROBLEMS OF MULTIOUNI)
DEMOGRAPPIC SURVEYS by Christopher Scott 
(September 1973) 

12. 	 VITAL EVENT NUMERATION SYSTEM AS 
A NEW TOOL FOR MEASUR ING POPULATION 
CHANGE by Forrest E. Lisder (August 1973) 

TIlE REPRINT SERIES (cont.) 

13. 	 PROBLEMS IN DESIGNING INTERVIEW 
SURVEYS TO MEASURE POPULATION 
GROWTH by Daniel G. Horvitz (September 1973) 

14. 	 ON THE EFFECT OF ERRORS IN THE AP-
PLICATION OF THE CHANDRASEKAR-
DEMING TECHNIQUE by William Seltzer and 
Arjun Adlakha (April 1974) (A Spanish translation 
was published in Estullstica, v. 30 no. 114, July
1976. Copy available from POPLAB upon request)

15. 	 ESTIMACION DEL SUBEMPLEO EN ECUA-
DOR by Centro de Anilisis Demogr51ico (September
1974)

16. 	 FERTILITY ESTIMATES DERIVED FROM 
INFORMATION ON CHILDREN EVER BORN 
USING DATA FROM SUCCESSIVE CENSUSES 
b\, Carmen Arretx (March 1975)

17. 	 IDEMOGRAPHIC BASELINE. SURVEY REFPORT, 
1973 (DSU/KENYA) by Central Bureau of 
Statistics, Ministry of Finance and Planning, Kenya 
(May 1976)

18. 	 NFW APPROACtlIES T(O 'I'l MFASU REMIENT 
OF VITAl. RATES IN I)EVEI.OPING COUN. 
TRIES by Francis C. Madigan and Alejandro N. 
Herrin (July 1977) 

OCCASIONAl. PUBLICATIONS 

RESEARCH TOPICS FOR TilE MEASURE-
MENT OF POPULATION CIIAN(;F.. A CATA-
LOGUE OF STUi)Y PIROTOCOLS by Anders S. 
lunde (June 1974) 
A (;I.OSSARY OF SEIECTEI) iI M(;RAPIIIC
TEIIMS editd by Eliska Chanlet (Jul 1971) 
A iIANDIIOOK FOR IOIII.ATION ANAIYSTS 
by Joan W. l.innrits (August 1974) 
METHOI)S FOR ESTINIATIN(; FERTIITY 
ANDI MORTALITY FROMT I.INITEI) AN) 
I)EFECTIVE I)ATA by Williant Brass (October
1975) 
SYSTENIS OF: IIMO((;RAPIIIC NI'.ASIJRE.-
MEN', TIlE IDUAIL tECOI) SYSTEM: 
INI,BIO(;RAI'IIY ON Til E' D Al. IUCC()RI)
SYSTEM edihId by Jase S. Carver (.1June 1970) 

IISTR I II 'I N I1II.I5IIFls II\ 155I'I.AII 

I)IMOGRAPII IC IDATA C )I.L.ECIOI)N : A SI114-
VEY OF EX III-IENCE by William Sell zer 
TFClNIQUES OF PIEG NANCY IIlS'I'ORY 
ANALYSIS by I)oniald J. Bogue and EIlizawl I J. 
Blogue (Spanish esdition also availalih,) 


