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I'v 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 audj-
ence are those personnel whose institutions are considering using some estimation
technique other than the registration system-census data procedure. Such institu-
tions are apt to be located in developing countries. We believe, however, that some
interest may also exist in the employment of such approaches in the institutions of
developed countries. The flexibility of these new approaches to estimation of vital
rates helps in rapidly obtaining accurate data outside the legal constraints of the
registration system, Thus, they may be used to obtain information on such subjects
as vital rates by religious 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 famili-
arity 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 1ife table.

A second important audience we hope will find the substance of this work useful
and interesting is composed of administrators of health or population programs, both
in developing countries and in international assistance agencies. These adminis-
trators 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, consider-
able evidence suggests an association between high infant and child mortality and
high fertility. Some population writers have gone so far as to state their convic-
tion 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 alter-
native methods of estimation of rates and data they might employ,

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

The first situation deals with obtaining complete counts of objects which exist,
or events which have occurred during a given period of time. The second situation
concerns the biases which non-response may inject into the data collected. The
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-
centages of segments of respondents, especially segments where non-response has been
heavier. Research upon size of population at a definite point in time, or births in
a population during a particular calendar year, would be examples of the first type
of research. Attitude research in a given population would be an example of the

second.

This distinction 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
occurred in a country or segment of a country. The timeliness of the appearance of
these techniques is not accidental.

Frequently, developing nations in the modern world are characterized by high
birth rates, by high rates of population growth, and by registration systems of low
efficiency, if such systems exist at all. Such countries frequently mount a popula-
tion program to reduce the growth rate of their people to one which their developing
cconomies can more easily handle. But they are plagued by the absence of reliable
data on the number of births and deaths which have occurred, although reasonably
good data on the absolute size of the population, and on its age, sex, and other
characteristics at particular points of time may be available. Good censuses can be
taken by governments willing to pay the costs in consultation, training of personnel,
careful exccution of the census and analysis of its data. But the establishment, or
the upgrading (wherc a system already exists), of a registration system (where
households report births and deaths to the government), depends as much upon the
wnderstanding and cooperation of the citizenry as upon the registration officials.
Where roads do not exist to link many villages with the town center, where distances
are great between potential reporter of vital event and government office in which
the cevent should be reported, where attendance of a physician or nurse at a birth or
death is wnusual, and where considerable time and effort in making the trip to town
are required to register an event, registration is likely to seriously underreport
the number of vital events. The situation is not likely to improve until roads and
other related infrastructure also improve. Some have said this will require 20
years. Others have called such statements optimistic.

The principal mcthodologies worked out to estimate vital rates as closely as
possible are sample registration areas, the various Brass techniques, the Bogue
Pregnancy History approach, the Cho-Grabill Own Children method, multi-round sur-
veys, and the dual record system inquity. 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,

The principle behind the dual record approach tested here for estimating the
true number of vital events is not new. The idea has been known for decades as a
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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 tech-
nique for collecting data by Chandrasekaran and Deming (1949), who reportedly were
first to modify the following previously known formula:

nn,

m

where n is the true number of cases, 7; is the number of cases caught by the regis-
tration system or some other form of inquiry, n, is the number of cases caught by
Some post-enumeration survey or other postperiod data collection method, and m is
the number of cases caught independently by each of these two independent inquiries,

Chandrasekaran and Deming split the formula down to:

_ y +m)(up + m)

m
or to the equivalent form:

nEMot U+ Uy 4 UgU

m

where u, and u, are the cases caught uniquely and independently by each of the two

systems. The other symbols have the same meaning as above, and n, and n, are

equal, respectively, to u, + m and u + m. They proceeded to point out that

m+ uy + u, are equal to the sum of the cases observed by the two systems, cither

jointly but independently, or by one or the other of the two systems uniquely, and

Ui U
m

that, therefore, 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:

Pi, = Py x P,

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

a red-haired, boy child.

Let P, be defined as the ratio of ny, the number of cases caught by system one
of a dual record system (known empirically) during a certain time period with
respect to a certain population, divided by n, the true (but unknown) number of
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cases, that is, n;/n. Similarly, let P, be defined as the ratio of n,, the number
of cases caught by system two of the dual record system, divided by n, the true (but
unknown) number of cases. Let P, be defined as the ratio of m, the number of cases
caught by both systems, cach independently of each other, to 7, that is, m/n.

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

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

m/m m
Py = n /n=;;—
2 2
. n m
Thus P.o= =
, ==
n n,
. . . n n ninz
Therefore, inverting, — = — and n =
n m m

1

It is this derivation that was used, prior to Chandrasekaran-Deming's work, in
measuring the completeness of vital registration in developed countries. Given its
validity, the application of it to the field situation of two systems, as outlined
carlier, is readily scen to follow.

1t is apparent, thercfore, that a dual record system can estimate the coverage
of ecach of its two systems, that is, the proportion of births (deaths) out of the
true number of cases caught independently by the system in question, namely,
Py, = ny/noand P, = n,/m. It is also evident that a dual record system can estimate
the observed joint coverage of the two systems as a unit, namely, (m + u, + uz)/n.
Finally it is clear that a dual record system can estimate the true number of vital
events of a given population within a given time duration in several different ways:
a) nl/P], b) n?/P?, ¢) nln?/m. With the true number of cases as numerator data, and
number of persons in the population at median point of the time duration as denomi-
nator (obtainable in the survey), the true vital rate can be accurately estimated.

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

A larvge literature exists upon the dual record approach, most of which can be
found referenced in Marks, Seltzer, and Krotki (1974) and in the several series of
the International Program of Laboratories for Population Statistics (POPLAB), Uni-
versity of North Carolina at Chapel Hill (Linder 1971, Madigan 1973, Madigan and
Abernathy 1975, Madigan et al. 1073). With the availability of these publications,
it does not seem necessary to further describe a dual record system, except to
explain necessary aspects of the Philippine application.



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 multina-
tional study of approaches to the accurate measurement of vital statistics, espe-
cially, although not exclusively, through employment of the dual record methodology.

Carolina at Chapel Hill, which provided technical assistance in the form of univer-
sity faculty consultants to the institutions carrying out the application of the
dual method inquiry in specific countries (Linder 1971). The Philippine Population
Laboratory project terminated on May 31, 1976, after receiving support for five
years from AID, from the Commission on Population of the Republic of the Philip-
pines, and from the Interdisciplinary Communications Program of the Smithsonian
Institution. Field work began with mapping activities in connection with selected
project areas and terminated in October 1975. Periods of coverage of the dual
record 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 establishment
of the Philippine POPLAB required the selection of one or morec small geographical
areas whose population might be studied in semi-experimental conditions. Such areas
could be distinguished by clearcut external boundaries, certain types of communi-
ties, contiguity of units, accessibility to Cagayan-based researchers, and low-cost
logistics. It was not considered necessary that study areas be representative of
larger universes so that inferences might be possible from one to the other. Major
consideration was given to methodological problems of population measurement, not to
the production of data for substantive usage.

Two methodologi cal samples were chosen on the basis of the criteria just men-
tioned (clearcut boundaries, contiguity, accessibility, et cetera). The first of
these was the Cagayan de Oro City center or Cagayan Poblacion. A 7% percent, one-
stage, cluster probability sample was drawn from this poblacion, with probability of
selection proportionate to population size as cnumerated in the 1970 Census. The
Clusters were the enumeration districts of that Census. The second 1971 sample was
a contiguous rural 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 datz) 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
substantive data on the part of administrators interested in the impact of the
Philippine population program brought pressure on POPLAB to produce such data almost
from the start. This pressure mounted as time went on. In addition, enlarging the
sample areas would permit study areas to be rotated, thus avoiding respondent
fatigue, as well as creating more favorable conditions for several quasi-experiments
which POPLAB wished to carry out.

In carly 1973, POPLAB began to implement plans for drawing a cluster probabil-
ity sample from Misamis Oriental Province. Selection of barrios and poblacion

10
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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 thos¢ 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 northeastem 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. It is through such maps that the mem-
bers of the two data-gathering systems are kept within strictly the same arcas 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. Whenecver
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 arca. 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
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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
designate it in its early stages) in some dual systems carries out its work of con-
tinuous observation and recording of vital events by frequent door-to-door canvasses
of all houscholds 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 obscrvation system by a bimonthly door-to-door canvas
of each houschold, coupled with a question asked of all households visited each day,

relating to neighborhood events. (Table 1)

Zone offices were set up in both urban and rural areas, and a zone director and
a supervisory staff were recruited and trained. Adequate supervision of recorders
(STARs) was recognized as critical to the success of this system, and this aspect
was cemphasized during training. Candidates for recorder positions were informed
that their work would be continuously scrutinized and checked. Zone directors,
assisted by STAR supervisors, bore overall responsibility for supervision. STARs in
the methodological areas worked one hour a day, five days a week, at a scheduled
hour of the day. Before going to work, they filled out a location-of-work form,
indicating exactly where they would be working. They left the forms at a prear-
ranged place. Thus, they were casily located for spot checks in the field by super-
visors. An alertness reward of £3.00 (about $0.40) was paid, over and above hourly
wiages, to the STAR or to the survey interviewer who first discovered a vital event.
The amount of this award was believed cnough to stimulate energetic efforts to
uncover cvents 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 ficld visit to verify the facts of

the case,

Workers of the Continuous Recording System were to be residents of areas where
they were to work, usually barangays or neighborhoods from 30 to 60 households, or
residents of ncarby arcas. It was thought this would make their bimonthly visits
more acceptable to respondents.  On the other hand, survey interviewers (called
ROVER system workers, an acronym based upon an early title given to the survey sys-
tem) were not permmitted to interview in an area where they had previously resided or
where they had previonslty been assigned to interview. In addition, although POPLAB
attempted to retain the services of STAR workers as long as they performed well,
POPLAB did not attempt to retain interviewers. (POPLAB did re-employ some who had
given good service during the preceding survey round.) Interviewers worked during
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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 mqnth, and
involved learning concepts, studying interview methodology, role playing, and prac-
ticing 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 Engli§h and
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 fi?st two
survey rounds. After that, subsampling took place because of quasi-experimental

TABLE 1

Illustration of Adjustments to Data: Caleulation of Numbers
of Currently Married Women, Births, and Birth Rates by
Oceupation of Husband for Currently Married Women,
256-29, Period Five (July-Decemoer 1973),

Rural Methodological Sample

Occupational Number of Women Number of Births Birth Rates
Level of
Husband Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
(1) ) (3) (4)° (5)? (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 3.259 106.0 230.2
Semiskilled 180 188.76 27 29,328 143.0 310.8
Manual 324 339.76 70 76.034 206.0 447.7
Special Category S 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 I{nformation on occupation of hus-
band was not available.

Unadjusted 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 unad justed occupa-
tion specific rates by the ratio of the annualized age-specific rate for all cur-
rently married women adjusted by the Chandragekaran-Deming formula and calculated on
the basis of the mid-point population to the unadjusted age-specific rate for all
currently married women; for the present 1llustration this ratio was 403.2/185.6.
The adjusted number of births was calculated similarly, except that the annualiza-
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 pevcent 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
the statistical estimates of Philippine population data was stressed in training and
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 ith 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
werc 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 interview after
one, two, or three visits. Further details on the two systems of the Philippine

POPLAB may be found in previous publications (Madigan 1973, Madigan and Abernathy
1975).
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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-
cent of deaths. Refusals to be interviewed never exceeded 2 percent. The data,
therefore, may be considered reliable.

Illegitimate births were not distinguished from legitimate births in computing
the birth rates for all women (as distinguished from currently married women). The
Philippines is a shame culture rather than a guilt culture. While it is not consid-
ered an embarrassment to become pregnant out of wedlock, bearing a child out of wed-
lock is considered especially embarrassing. Parents of an unmarried girl who has
conceived will press the family of the man involved to marry their daughter. As a
result there has been, at least until recently, relatively little illegitimacy; and
where it occurs, it tends to be concealed. Illegitimate childrep are often reported
as legitimate. A check upon MCPS (Mindanao Center for Population Studies) data on
children ever born during one period revealed that less than two-tenths of one per-
cent of all births were reported to be illegitiwate, whereas it seemed clear from
other evidence that the number of such births wav higher. For this reason MCPS
workers were instructed not to embarrass respondents by insisting on answers to a
question about legitimacy lest such insistence iead to concealment of births out of
shame. Since an insignificant number of births was reported as illegitimate, the
cost of tabulations to remove them from numerators of fertility rates of currently
marricd 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
four months long) reveal a population with high fertility characteristics. These
rates per thousand persons from period one (September 1 to December 31, 1971) to
period eight (January 1 to June 30, 1975) are: 43.1, 41.5, 37.2, 37.5, 45.4, 43.6,
37.5, and 35.8.

Graphing these (Figure 1) reveals a downward trend in fertility, which the
least squares line in the same figure brings out more clearly. Although this trend
is not significant at .05, it is nevertheless interesting because it is downward,
and fairly consistently so, except for periods five and six. While the decline may
be due to sampling variance as the statistical test reveals, it nevertheless is in a
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MEASUREMENT OF VITAL RATES

direction comforting to those concerned with the birth and growth rates vis-a-vis
development and resources. Since it has occurred following the implementation of a
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.

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

1 2 3 4 ) 6 7 8

It is instructive to compare the unstandardized crude rates of the dual system
with the rates obtained by each single urban system by jtself. Workers in both sys-
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:

66.4 79.4 91.5 87.8 86.6 89.5 84.1 87.2 Survey
87.0 80.9 82.0 90.1 96.4 92.5 91.6 95.2 Recorders
95.6 96.1 98.5 98.8 99.5 99.2 98.7 99.4 Dual

The dangers of depending upon a simple survey for the collection of vital data
are apparent, Comparison of the survey rates over the eight periods with coverage
rates of the same survey makes clear the difficulty of distinguishing between
declines in rates due to changes in fertility and declines due to less complete
coverage. (Special techniques depending upon a single survey such as the Brass
techniques and the Own Children approach are not in question here.)

It is also evident that differences between the rates observed by the dual sys-
tem (m + u, + u,) and those estimated by it through the Chandrasekaran-Deming
formula were in no case large. In fact, these differences never exceeded 4.4 per-
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.

General fertility rates. The general fertility rates for women ages 15-49
estimated from the dual system by the Chandrasekaran-Deming formula exhibit period
changes fairly similar to those of the crude birth rates. However, these peak in
the sixth rather than the fifth period, as Figure 2 shows. These are: 141.1,
137.6, 123.5, 125.1, 148.3, 159.6, 121.5, and 113.7.

Standardization of these rates on the eighth period tend to make them somewhat

higher in the earlier periods and somewhat lower in the seventh period. These are:
144.4, 139.2, 124.7, 127.9, 148.7, 164.0, 119.0, and 113.7.
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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 distri-
bution 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 out-
come 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 demo-
graphic 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 attri-
butable 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 cur-
rently 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 fertil-
ity 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 Women
and Currently Married Women, Periods One to Eight,
Methodological Sample, Misamis Oriental Province

BIRTH RATES PER 1,000

c Periods

Age o

Women 14 2b 3¢ 44 5¢ 6f 79 gh

All Women

15-19 25.1 46.4 42.4 45.8 51.8 85.5 30.3 47.9

20-24 196.6 157.7 193.3 139.8 192.3 229.8 154.4 133.6

25-29 276.8 275.0 187.5 276.1 281.1 280.8 231.0 189.3

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

GFR@ 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% 346.8 326.5 289.0 293.7 350.9 306.6 286.6 273.4

TFRY 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

dScptember 1-December 31, 1971 4July 1-December 31, 1974

bJanuary 1-June 30, 1972 @January 1-June 30, 1975

€July 1-December 31, 1972 “General fertility rate

dJanuary l-June 30, 1973 JTotal fertility rate

€July 1-December 31, 1973 KGross reproduction rate (.488 TFR)

fﬁanuary 1-June 30, 1974
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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
by a substantial group of women, women of these ages initiated the practice. This
hypothesis would be consistent. with the belief that pressures such as high costs of
education and support of 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
fertility for calendar years. The rates are presented in the form of unweighted
averages to cancel out possible seasonal variations. Five years can be observed if
one is willing to accept the last four months of 1971 and the first six months of
1975 in place of a full year's coverage. Obviously some danger is present in so
doing because fluctuations tend to be larger during shorter periods. The advantage,
however, is the larger time frame, and if results are used with caution, advantages
may outweigh disadvantages. The crude rates and the general fertility rates were:

1971 1972 1973 1974 1975

43.1 39.4 41.4 40.6 35.8 Crude birth rates

141.1 130.6 136.7 140.6 113.7 General fertility rates
346.8 307.8 322.2 296.6 273.4 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
two different calendar years, although this is more true of rates for the currently
married than for women in general. This latter difference may be seen by checking
the 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

Crude birth rates. The crude birth rates for the Alubijid-Laguindingan area
(with slices of El Salvador and Gitagum Municipalities) represent a decline from a
high of 48 births per thousand persons to a low of slightly less than 30 within a
period of 4 years. This decline took place within an area which had just received
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TABLE 3

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

BIRTH 2ATES PER 1,000

Years
Age of
Women 19714 19720 1973° 1974d 1975¢
All Women
15-19 25.1 44.4 48.8 57.9 47.9
20-24 196.6 175.5 166.1 192.1 133.6
25-29 276.8 231.3 278.6 255.9 189.3
30-34 280.8 209.6 217.6 181.8 184.2
35-39 119.1 131.1 130.2 123.9 150.0
40-44 67.3 67.1 57.7 82.6 61.4
45-49 0.0 13.7 6.5 6.0 5.8
GFRS 141.1 130.6 136.7 140.6 113.7
TFRY 4,828.6 4,363.5 4,527.5 4,501.0 3,861.0
GRR” 2,356.4 2,129.4 2,209.4 2,196.5 1,884.2
Currently Married Women
15-19 527.9 791.8 780.0 626.7 747.0
20-24 639.2 561.8 530.8 496.3 428.0
25-29 443.8 374,2 442.0 377.0 315.4
30-34 356.5 265.8 249.5 227.4 243.0
35-39 143.3 152.8 159.9 149.4 147.0
40-44 82.3 81.5 72,1 102.3 78.9
45-49 0.0 17.2 16.4 16.8 7.7
GFRS 346.8 307.8 322.2 296.6 273.4
TFRY 10,964.7 11,225.5 11,253.5 9,979.5 9,834.4
GRR” 5,350.8 5,478.0 5,491.7 4,870.0 ,799.2
dRate for September l1-December 31, 1971 fGeneral fertility rate
weighted average of six-month period rates 2 and 3 dTotal fertility rate
CUnweighted average of six-month period rates 4 and 5 HGross reproduction rate
dbnweighted average of six-month period rates 6 and 7 (.488 TFR)

€Rates for January l-June 30, 1975
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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
with illumination, constitutes the basis of this decline. However, desire may exist
to not only meet regular monthly electricity bills but also to obtain some of the
appliances and facilities which electricity powers (for example, irons, small hot
plates, electric water pumps cooper itively 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 o 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-
palities. It is difficult to conceal matters from neighbors. The other reason is
the commitment of workers and their supervisors in the two rural systems.

General fertility rates. The general fertility rates for all rural women
reflect the decline found above in the crude rates. After the third period (where
like the crude rates, the general fertility level peaked), there was a continuous
downward trend through the eighth period: 212.8, 184.5, 221.7, 174.2, 180.4, 136.4,
142,2, and 135.2.

The general fertility rate for currently married women followed, at a higher
level, a fairly similar pattern. The rates were: 353.1, 299.6, 369.0, 289.5,
297,9, 236.6, 232.8, and 224.0.

Age-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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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
becn 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 §. 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,

The 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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Annualized Age-Specifiec Rural Birth Rates for Women,
Married Women, Periods One to Eight, Methodologic

TABLE 4

Urban and Rural Fertility Levels

Misamis Oriental Province

and Currently
al Sample,

BIRTH RATES PER 1,000

Periods
Age of
Women 1@ 2b 3¢ 4d se 6f 79 gh
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
25-29 334.2 315.9 308.5 311.3 318.6 293.4 248.9 215.1
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
GFR? 212.8 184.5 221.7 174.2 180.4 136.4 142.2 135.2
TFRJ 7,067.5 6,253.0 7,431.4 5,940.0 6,030.5 4,534.6 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
15-19 766.4 566.7 698.4 507.8 701.2 842.7 468.5 496.3
20-24 632.4 493.4 673.8 450,7 507.4 341.2 388.4 424.3
25-29 432.2 402.5 387.7 404.6 403.2 375.9 311.7 269.4
30-34 293.7 281.8 416.4 287.7 274 .5 233.9 211.9 205.3
35-39 319.6 237.7 280.6 226.6 182.4 100.2 180.8 150.4
40-44 58.4 93.4 91.2 60.6 111.2 59.8 91.2 87.1
45-49 36.9 17.5 0.0 47.9 5.4 0.0 11,2 5.4
GFR? 353.1 299.6 369.0 289.5 297.9 236.6 232.8 224.0
TFRY 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 4,845.6 5,332.1 4,767.0 4,059.4 3,997.0
aSeptember 1-Decemter 31, 1971 gJuly 1~December 31, 1974

January 1-June 30, 1972
;July 1-December 31, 1972
January 1l-June 30, 1973
eJuly 1-December 31, 1973
fhanuary 1-June 30, 1974

h

January 1l-June 30, 1975

YGeneral fertility rate
JTotal fertility rate
Gross reproduction rate (.488 TFR)
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TABLE S

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 7
Women 19714 19720 1973¢ 1974 19758
All Women
15-19 92.8 81.8 85.2 76.0 60.6
20-24 350.3 337.0 268.3 196.9 236.1
25-29 334.2 312.2 315.0 271.3 215.1
30-34 262.1 312,1 244.1 193.7 177.0
35-39 290.5 236.8 186.4 127.6 136.6
40-44 51.1 81.1 75.0 66.3 77.3
45-49 32.5 7.7 23.2 4.9 4,8
GFRf 212.8 203.1 177.3 139.3 135.2
TFRg 7,067.5 6,842,2 5,885.3 4,683.,0 4,536.6
GRR 3,448.9 3,339.0 2,920.8 2,285.3 2,213.9
Currently Married Women
15-19 766.4 632.6 604.5 655.6 496.3
20-24 632.4 583.6 479.1 364.8 424.3
25-29 432.2 395.1 403.9 343.8 269.4
30- 34 293.7 349.1 281.1 222.9 205.3
35-39 319.6 259.2 204.5 140.5 150.4
40-44 58.4 92.3 85.9 75.5 87.1
45-49 36.9 8.8 26.7 5.6 5.4
GrrS 353.1 334.3 293.7 234.7 224.0
TFRY 12,637.8 11,602.¢ 10,427.8 9,043.5 8,190.7
GRR? 6,196.5 5,662.1 5,088.8 4,413.2 3,997.0
ARate for Scptember 1-December 31, 1971 fGeneral fertility rate
bUnwuightod 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
dUnweighted average of six-month period rates 6 and 7 (.488 TFR)

“Rates for January l-June 30, 1975



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 thg 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 pattem 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:

b 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:

5 6 7 8 1973 1974 1975
238.4 156.1 182.4 169.7 238.4 169,2 169.7 General fertility rates

The mmnteipal northeast. This region, outside the MORESCO area, but subject to
the family planning program of the Commission on Population, like the remainder of
the province,** presents a kind of foil to the MORESCO segment of the southeast. It
is not clectrified, 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 arca, 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:

*Uroan 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

Provinctal rates. From the probability sample of Cagayan, the mumnicipal 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). 1In 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:

b} 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 threc geographic
strata--Cagayan de Oro City, the municipal southwestern segment, and thc 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:
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*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:
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where component variances were of the form:
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1 ;
(4) s@? = e [8(r,)® + KsW,)? ~ 2R rho (rw,)s(r,)sW,)]
1

and where, besides symbols already previously explained, W, is the expected value of
the coverage rate, w,; rho(m,) is the product moment correlation coefficient of
mi/Pi and N,/P;; P; are the sampling ratios; B is the expected value of the popula-
tion base, 5. from each of the k sample clusters; R, is the expected value of the
vital rates, r,, reported from system 1 for each of the X 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 catefgo-
ries 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 chap-
ter furnishes sufficient motivation for such an analysis. The data presented in
this chapter were used to investigata the possibility of differential fertility by
educational category of women (all women and currently married women) and by occupa-
tional 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 occu-
pation 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 consump-
tion of goods, as economists have suggested. If so, the relationship between fer-
tility 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, Theostatically 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 cconomic status and
prestige. The presence or absence of such mechanisms may best be indicated by exam-
ination of fertility in terms of educational attainment and of occupational status.

In the long run, economic development and other social change can be expected
to influence educational and occupational distribution and, to the extent that these
variables influence fertility, to produce changes in birth rates. In the short run,
however, the impact of social change may manifest itself in the differential
responses of socioeconomic categories to changes in the larger society. The valuc
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 expericnced 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
vield smaller standard errors. Therefore, indexes based on data for the entire
three-ycar 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? 1t 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 yeurs 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 threce-year relative
rates for all women, from those with less than five grades through college-trained
women, are,in order: 104.7, 98.3, 96.7, and 105.7. The figures suggest that 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 Educatiomal Differentials

1972
Highest Grade Completed N, v, (l/Nl + l/Nz) Standard Errors
p 10 .20 .30 .40 .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 .,015 .016 .016
College or more 1989 1201 .0013 .011 ,014 .,017 .018 .018
Rural
Less than 5 1541 771 .0019 .013 .018 .020 .,022 .022
5-7 1843 918 .0016 .012 .016 .019 .020 .020
8-11 1273 650 .0023 .014 ,019 .022 .024 .024
College or more 496 356 .0048 .021 .028 .032 .034 .035
1973
Highest Grade Completed v, v, (I/Nl + l/Nz) Standard Errors
P .10 .20 .30 .40 .50
Urban
Less than § 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 .0l16 .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 .019 .020 .020
College or more 474 507 . 0040 .019  ,025 .029 .031 .032
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TABLE 6 (continued)

1974
Highest Grade Completed W, N, (1/N, + 1/0,) Standard Errors
P .10 .20 .30 .40 .50
Urban
Less than 5 185 258 . 0092 .029 .038 .044 .047 .048
5-7 523 955 .0029 .016 .022 .025 .027 .027
8-11 718 1512 .0020 .014 .018 .021 .022 .023
College or more 318 1182 .0039 .019 .025 .029 .031 .032
Rural
Less than 5 281 691 .0050 .021 .028 .032 .035 .035
5-7 468 943 .0031 .017 .023 .026 .028 .028
8-11 371 652 .0042 .020 .026 .030 .032 .032
College or more 207 267 .0085 .028 .037 .042 .045 .046
TABLE 7
Estimated Standard Errors for Occupationdl Differentials
Year 1972
N, N, /N, + 1/n,) Standard Errors
p .10 .20 .30 .40 .50
Urban
Professional &
Paraprofessional 314 181 .0087 .028 .037 .043 .046 .047
Clerical 380 234 .0069 .025 .034 .038 .041 .042
Skilled 661 293 .0049 .021 ,028 .032 .034 .035
Semiskilled 1061 564 .0027 .016 .021 .024 .026 .026
Manual 401 264 . 0062 .024 .032 .036 .039 .040
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TABLE 7 (continued)

v, v, (/8 + 1/N,) Standard Errors
P .10 .20 .30 .40 .50
Rural
Professional §
Paraprofessional 79 75 .0259 .048 .064 .074 .079 ,080
Clerical 36 23 .0712 .080 .107 .122 .131 .133
Skilled 121 86 .0198 .042 .,056 .065 .069 070
Semiskilled 1237 559 .0025 .015 .020 .023 .025 .025
Manual 1619 862 .0017 .013 .017 .019 .021 .021
1973
P .10 .20 .30 .40 .50
Urban
Professional §
Paraprofessional 383 480 .0046 .020 .027 .031 ,034 .,034
Clerical 318 370 .0058 .023 .030 .035 .037 .038
Skilled 394 564 .0043 .020 .026 .030 .032 .033
Semiskilled 827 1093 .0021 .014 .018 .021 .022 .023
Manual 376 519 . 0045 .020 .027 .031 .033 .034
Rural
Professional §
Paraprofessional 83 96 .0224 .045 .060 .069 .073 .075
Clerical 49 50 .0404 .060 .080 .092 .098 .100
Skilled 116 159 .0149 037 .049 .056 .060 .06l
Semiskilled 931 1134 .0019 013 .018 .020 .022 .,022
Manual 1239 1727 .0013 011 .015 .017 .018 .019
1974
P .10 .20 .30 .40 .50
Urban
Professional §
Paraprofessional 62 204 L0210 .044 058 .066 .071 .072
Clerical 65 232 L0196 042 056 .064 .069 ,070
Skilled 122 305 L0114 032,043 ,049 .052 ,054
Semiskilled 420 578 .0041 019 .026 .,029 .031 .,032
Manual 195 25§ .0090 028 .038 .044 .047 .048
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TABLE 7 (continued)

Ny Ny (1/N, + 1/N,) Standard Errors
p Jdo .20 .30 .40 .50
Rural
Professional §
Paraprofessional 62 57 .0336 .055 .073 .084 .090 .092
Clerical 27 59 .0539 .070 .093 .106 .114 .116
Skilled 62 93 .0268 .049 ,066 .075 .080 .082
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

Observed Indirectly Standardized®
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?
Highest Grade
Completed 1972 1973 1974 1972 1973 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 277.9 302.0 331.7 225.6 241.3 267.7

Relative Rates (302.6 = 100)

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

College or more 92 100 110 75 80 88

aAverage rates for calendar years 1972, 1973, and 1974 used as standard.
Average 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. It was a distributional quirk that made the
fertility of college-educated women appear higher.

How much of- the lower fertility of college women is due to delay of 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 average 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 catcgories: 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.

Rural areas. Unlike urban women, women of rural sample areas exhibited an
increase in educational level over time. Across the three years, women who had 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 arc 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 cach 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 Women and
Currently Married Women, 15-49, by Educational Level, Calendar Year
and Period of Observation, Rural Areas

GENERAL FERTILITY RATES, ALL WOMEN

Observed Indirectly Standardized®
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 90.5 137.6 143.8 105.1

College or more 131.5 135.2 157.0 107.3 106.3 123,2

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 61

College or more 76 78 91 62 61 71

GENERAL FERTILITY RATES, CURRENTLY MARRIED WOMEN

Observed Indirectly Standardized?
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 81 122 98 79
8-11 106 111 83 120 124 96

College or more 102 100 104 84 79 82

ZAverage rates for calendar years 1972, 1973, and 1974 used as standard.
Average 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 cunulative rates;
theretore, they reflect only the experience of the years in question. Consequently,
they are a sensitive instrument for measurement.

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

Urban 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
woshers have high fertility and those of skilled and semiskilled workers rather low
fertility.



Differential Fertility
TABLE 10

Observed and Age-Standardized General Fertility Rates of Currvently
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 uwnusual,
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 and educational categories of the urban
population. Perhaps an implication for population communication policy is that such
people are attracted to the practice of family planning. Thercfore, 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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occupational class of their husbands in urban and rural areas is striking. An
aspect of rural Philippine society which perhaps is characteristic of developing
countries, in general, immediately stands out. The percentage of professionals and
paraprofessionals is much smaller than in urban areas, and the percentage of manual
laborers much larger. Most of the latter are farmers, fishermen, or persons engaged
in other outdoor occupations. In the Philippines, professionals who do live in
rural areas tend to live in the poblacions (town centers) of municipalities. The
number of clerical workers is also much smaller in rural areas, and they tend 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.

The changes in proportions over the years seem small enough to be due to sam-
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
area are shown in Table 11. The order of observed fertility level by occupational
class from lowest to highest for these years is skilled, semiskilled, professionals
and paraprofessionals, manual laborers, and clerically employed. Unweighted average
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 urban counterparts. Sampling variance may also have played a part as their
number is small.

Since cducation had related negatively to fertility level, it scemed reasonable
to combine the skilled, professional and paraprofessional classes in view of their
higher cducational achievements as well as the limited number of cases of each in
the rural sample. Similarly it secmed desirable to combine clerical (in the rural
areas, these people typically showed low cducational achievement) with the manual
category, again because of the small number of clerical workers reported.

The results of these combinations for each of the three years 1) for the wives
of professionals, paraprofessionals, and skilled workers, 2) for the wives of semi-
skilled workers and, 3) for the wives of clerical and manual workers are:

Observed Standardized
1972 1973 1974 1972 1973 1974
1) 250.9 192.53 230.0 317.1 221.1 261.9
2) 241.7 207.6 185.2 265.5 192.8 192.8
k)] 411.1 367.5 260.6 380.8 253.3 253.,3

Lowest fertility throughout the three years was exhibited by the semiskilled
category, both in standardized and in unstandardized rates. This is brought out
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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 nay have contributed to
the decline in fertility noted in both rural and urban arcas during the four ycars
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.

Conclugion. 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 espe-
cially 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 Tegister 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 bur-
ial 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 unreg-
istered 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 Prov-
ince), 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 fer-
tility 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 socio-
economic improvement have all contributed to a reduction of deatl rates in the
country. Especially important has been the application of modern epidemiology and
modern sanitation to previously existing conditions. For example, a vigorous cam-
paign 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 10¢.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
29.8 26.8 29.9 17.2

Causeg of death. Cause of death has been hard to estimate accurately for the
same reason that makes mortality level difficult to estimate accurately--underregis-
tration. Most of the deaths, especially those occurring earlier in the present cen-
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. 1In an earlier study of the central death rates of
Cagayan de Oro respondents and of their close relatives (not necessarily resident in
Cagayan), the following death rates were found (Madigan et al. 1972, 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

Coverages of the two systems and the dual unit. Coverages of death have not
been as high as coverages of birth. From the beginning of the dual record field
work, interviewers and recorders noticed a greater reluctance of respondents to
reply to questions relating to dead family members. They reported this difficulty
and mainly attributed it to the cultural belief that it is unlucky to speak about
death in connection with your own family as death might be brought upon the 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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Levels of Mortality and Natural Increase

Unit PERIOD

1 .2 3 4 5 6 7 8 Average
Survey 48.5 70.8 84.4 91.2 83.3 76.9 65.1 79.3 74.9
Recorders 72.7 81.0 77.1 81.3 87.9 76.9 77.8 85.5 80.0
Dual 86,0 94.4 96.4 98.4 98.0 94.7 92.2 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 con-
sistently 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 low-
est 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 Average
Survey 78.8 83.5 90.9 96.6 89.3 82.8 97.7 84.9 88.1
Recorders 89.1 95.9 97.6 96.6 100.0 96.0 87.5 96.6 94.9
Dual 97.7 99.3 99.8 99.9 100.0 99.3 99.7 99.5 99.4

Again recorders outdid the survey. The dual record 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 cen-
tral rates: that is, they are based on total population size at midpoint of the
study period, and on deaths during the period, G;mp) . 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 occurreace deaths in the Philippines are always higher in the cities, and espe-
cially 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 conse-
quently many of them die in the cities. It is quite important to keep this distinc-
tion in mind when trying to judge levels of mortality in the Philippines by compar-
ing 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 1 5 6 7 4
Urban 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 3.4 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 b} 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 (lqo).

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

! 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 1975
Urban 53.3 51.3 72.2 107.9 82.5
Rural 40.9 63.7 77.5 94.5 33.6

These rates give a rather different picture than those for the probability sam-
ple which from the second half of 1973 onward are:

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

Only the urban probability sample showed increasing mortality over the two-year
period. However, the general level of infant mortality, as evidenced by the pro-
vincial rates, was high and not very different in level from the methodological sam-
ples,

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 popu-
lations. 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 some-
what 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 ado-
lescent 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 pre-
sented 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, the authors have had scrious reserva-
tions about 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 Sys-
tems, from supervisors down, revealed no faults in procedure or even traces of col-
lusion, 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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Levels of Mortality and Natural Increase
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 5% Period 67 Period 7° Period 8
Ages ad 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 1.0 3.0 2.5
25-29 10.7 10.5 6.0 5.2 0.0 3.3 4.8 3.3
30-34 3.1 5.2 10.6 6.0 4.1 7.1 6.5 4.5
35-39 0.0 1.5 6.7 7.6 11.9 10.7 8.7 6.5
40-44 13.8 12,5 9.4 19.5 3.1 3.1 11.6 9.4
45-49 0.0 2.6 2.4 1.5 8.2 10.8 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 0.4
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.
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 10,0 9.5 7.8
ZSource of rates: Report 16. population sfze.

Source of rates: Report 17C. €Based upon both the probability of 1973
®Source of rates: Report 19C. and the methodological samples of 1971
Based only upon the probability sample with weights proportional to population
of 1973 with weights proportional to size.
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MEASUREMENT OF VITAL RATES

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

In an endecavor 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 arcas.

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

7o)
%]

Femiales .5

7 .9
Males 8. 3

6.4-6.
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These results are in the same general range as the rates found by the dual
record system,  The dual record system rates, then, (based upon the reports 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 cmpiric grownds, birth rates can be compared with crude death rates to see
if resultant natural increases (RN1) computed by subtraction are reasonable in the
light of typical Philippine growth patterns between censuses. This comparison is
shown below for 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 cffects 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% 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 wecll as
others, are much lower. He attributes the diffcrence 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 MCPS level of
rates is too low to be credible.

This criticism may be correct. Yect, it scems possible that the table he arpuecs
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 scen 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 scrious discase and died there would be included
in the numerators of rates. Since healthy babies from arcas outside Manila would
not be brought there and would not, therefore, get into the population base of the
census, the place of occurrence rate would be much inflated over the place of 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 bhe 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 i1rom 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
rcasons 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 were not sure.
The question also assumed the fact of clandestine burial and asked why.

Some people denied the supposition, and insisted that such cases did not occur
at all or rarely. The majority, however, did not reject the assumption and answered
in terms of shame, embarrassment, fear, 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-day novena 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

s0 forth,

A further question was asked to gauge the extent of such practice. Most urban
respondents did not know of any 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,

I one can accept such answers at face value, they seem to rule out any large-
scile practice of concealment of death from neighbors and friends by urban and rural
residents.  Whether one can accept them is another question. But even if one can,
they do not rule out the possibility that deaths may be underregistered on a large
scale (out of tear of fine or other punishment by the government), and then con-
cealed from research workers visiting houses and asking questions about such deaths.
M this supposition, another question arises. Would neighbors and friends be will-
ing to report deaths that had occurred in houscholds in a locality, when the house-
hold itself might 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
friendship might be jeopardized if the houschold in question were to get into
trouble because of the friend's candor, Filipinos are prudent on such matters., On
the other hand, neighbors who are not close might be more willing to answer candidly
but might remember or hknow less about the houschold,

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
his back while the selection is being made. Nor can the interviewer tell from the
answer--because the answer is "Yes' or "No' or some similar answer--whichever
question has been selected. The reply, therefore, does not cue the interviewer in
to the personal situation of the respondent, nor to a secret if there is one. The
rationale for using such a device is that there should no longer be reason for the
respondent to give false responses, since the procedure does not and cannot identify
that person as reacting to sensitive questions.

In the MCPS application of this technique, the randomizing device cemployed was
a coin, belonging to the respondent whenever possible. The coin was tossed in the
air. If it landed "heads," the respondent was supposed to answer the sensitive
question. If it landed '"tails," the respondent was then supposcd to answer the non-
sensitive question. The interviewer, after explaining the usc 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:

e A death occurred in 1972 to a resident of this household but for rcasons of
our own we did not report it earlier in this interview.

® A death occurred to a resident of this houschold in 1972,

® A death occurred in 1972 to a resident of this houschold but for rcasons of
our own we did not report it to the municipal (city) office for registra-
tion.

The non-sensitive statement in all threc cascs was, My mother was born in the
month of April.

Given the known probability of the randomizing device, and given the known
probability of a Yes (or similar) answer to the non-sensitive question, one can
calculate maximum likelihood estimates of the proportions answering affirmatively
to sensitive questions, and one can calculate the variance of such proportions,
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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 estiaated deaths to
those directly reported earlier in the interview raised the crud: 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 inquiring
about 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 represent a desire to conceal the death. Rather than signalling con-
cealmeat, such a failure to register may mean simply difficulties the household head
encounters in tems of time, money, and transportation, to get to the place of reg-
istration and go through the registration process. When referring to non-
registration of death, "non-reporting' is a more appropriate term than "concealment"
for the purpose,

Estimates of deaths not registered were 108 in the urban area and 78 in the
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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 rescarch is needed on the whole question of Philippine
mortality levels. Some fascinating points for research have been raised and thesc
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 conccalment of
vital events from both its systems will not arrive at a true estimate of the rates
for these vital events. However, this is no argument against dual record systems.
They are based upon the joint independent probability thecorem. 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 onc chance to obtain a report because they
have only one system. If the respondent wants to conceal the data from the single-
system worker, it will bec easier than to conceal it from two workers coming indc-
pendently and inquiring of the possibility of a given cvent in all houscs of the
neighborhood (as workers of both systems did in cach 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 (wweighted)
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 ) 6 7 8
Urban probability sample, high 3.1 2.9 3.8 3.3
low 2.0 2.2 3.4 2.8
Municipal southwest, high 4.2 2.2 3.4 2.4
low 3.5 1.4 2.9 1.6
Municipal northeast, high 3.0 2.4 2.8 2.4
low 2.1 1.4 1.8 1.8

Provincial probability
sample, high 3.4 2.4 3.2 2.6
(A estimates) low 2.6 1.5 2.4 1.9

The next chapter will treat migration since this, as well as natural increase,
affects growth of an area,



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 areca boundary without crossing the sitio
boundary. Such moves are examples of mobility, not of migration. Morcover, 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 arca
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 areca so as to cease being residents
of the sample locality without crossing the local sitio boundary. Such persons arc
considered mobile in this study but not migrants. In general, then, only persons
who cross sitio boundaries are considered migrants.,
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The definition was modified in the case of students, however. Students less
than 25 years of age were considered part of their parents' or spouse's household
and their moves to attend school were not considered migrationm.

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

Methods of Data Collection

Scveral 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 becen 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, migration 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.

The data reported in this chapter are observed data. They consist of matched
migrations reported by both systems, together with the migrations reported uniquely
by each of the systems. No attempt has been made to apply the Chandrasckaran-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
Urban areas. As previously explained, all migration in the urban area is

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

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

Age In- Out- Net Migra-
Groups Population? 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
ZPopulation at the end of the period.

Age unknowns prorated.
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TABLE 17

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

Age In- Out- Net Migra-
Groups Population? migrantsb Ratio migrantsb Ratio tion Rate

JANUARY-JUNE

<5 4,114 330 .080 270 . 066 +.014
5-14 7,415 489 . 066 409 .055 +,011
15-24 4,883 678 .139 779 .160 -.021
25-34 2,761 286 .104 207 .075 +.029
35-44 2,054 134 . 065 77 .037 +,028
45-54 1,314 64 . 049 38 .029 +.029
55-64 834 34 .041 40 .048 -.007
65+ 630 28 .044 21 .033 +,011
Total 24,005 2,043 .085 1,841 .077 +.008

JULY-DECEMBER

<5 4,351 342 .079 232 .053 +.026
5-14 7,386 440 .060 288 .039 +.021
15-24 4,995 812 .163 860 172 -.009
25-34 2,846 320 115 292 . 103 +,01.
35-44 2,111 108 .051 104 .049 +.002
45-54 1,356 48 .035 68 .050 -.015
55-04 859 46 .054 28 .033 +,021
65+ 658 30 .0406 32 . 049 -.003
Total 24,562 2,152 .088 1,904 .078 +.010

anpulution at the end of the period.
Age unknowns prorated.
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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 scen 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 rclatc 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 nececssarily 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 scveral differcnces 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 arca (less than 1.5 square kilometers)
of the urban sample. In the rural arca many of the migrations across a sitio bhound-
ary were internal to the sample, and arc not tallied here, since the subject is
external migration. In the urban sample, with only onc sitio to the arca, 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 arca., Net migration was
positive (in-migration greater than out-migration) and at a level of about 1 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 ycar, the number of child out-migrants (ages 0-14) was
larger, whereas in the sccond half of the year the numher of these out-migrants was
smaller. On the other hand, the out-migration of older people followed the opposite

pattern; fewer older persons migrated in the first part of the ycar, 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 ecach age group of the January 1972 population to produce
an expected population at the beginning of July. The difference between the actual
population enumerated at that datc and the expected population is taken as a measure
of the net migration which occurred between January and July,
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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 cnumeration 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 procedurc was as follows. The children ages 0-4 were adjusted to July by
subtracting onc-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-twenticth 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 scen as highly mobile. Some 30 percent
moved into the study arcea from outside the poblacion during a six-month period and
slightly more than 30 percent moved out,

By far the heaviest volume of migration occurred among persons ages 15-24,
Excluding whnown ages, 49 percent of the in-migrants and 49 percent of the out-
migrants were accounted for by persons belonging to this age group. Next in magni-
tude of migration were persons ages 25-34.  Sixteen percent of all in-migrants and
17 pereent of all out-migrants belonged in this age group, Nearly two-thirds of all
migrants were accounted for by these two age groups combined. About 25 percent of
all migrants were less than 1S vears old, while somewhat more than 10 percent were
35 years of age or older, Migration in and out of the urban arca, apparently, is an
activity of the young with relatively little participation of the middle-aged and of
the celderly,
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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 ages
15-24, 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 pobla-
cion. Reasons of education and/or marriage averaged about 4 percent for both in-
and out-migrarts, 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 houschold head
is less important.

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

Intended length of stay. The vast majority of in-migrants intended to stay an
indefinitely long period of time or permanently, as shown by thec data below. It
seems probable that many migrants were unable to specify their future plans with any
degree of certainty because these depended upon employment opportunities here and
elsewhere. Expected duration of stay was reported in percent form thus:

Category of Less than 6-11 12-23 Indefinite

Migrant 6 Months Months Months or Permanent Total
In-migrants 4.8 0.9 2.6 91.7 100.0
Qut-migrants 14 .4 7.9 9.7 68.0 100.0

The proportion of persons reported as intending to stay away less than six
months is larger than the proportion of in-migrants cxpecting to stay in Cagayan
less than six months. Perhaps migrants express more wicertainty about chances of
success in finding employment at home before they lecave than in the new destination
after arrival,

Marital status. The majority of migrants, both male and female, were single,

This remained true even when children ages 0-14 were excluded.  The highest propor-
tion of singles is observed for female in-migrants and the lowest proportion is
observed for female out-migrants, possibly reflecting the high proportion of single

women who come to the city secking domestic employment. As the 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 percentuage of the migrants.
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Single Married Widowed Separated Total

Male: In-migrants 56.8 41.9 1.1 0.2 100.0
Qut-migrants 60.2 35.0 2.2 2.6 100.0
Female: In-migrants 69.8 26.8 2.5 0.9 100.0
Qut-migrants 53.2 39.4 4.9 2.5 100.0

Relationship to houschold of interview. A relatively large percentage of in-
and out-migrants were not relatives of the head of the household where they resided
or had resided. Such persons included boarders, maids, guards, and other servants.
Relatives outside the houschold head's family of procreation werc also well repre-
sented among the migrants. Approximately 43 percent of in-migrants and 40 percent
of out-migrants were houschold heads with their spouses and children.

Houschold Other Non- Other Total
Category Head/Spouse Children Relatives  Relatives  Persons  Persons
In-migrants 26.0 23.1 22.6 27.8 6.5 100.0
Qut-migrants 16.7 23.7 20.6 25.2 13.8 100.0

Limiting the population of migrants to persons age 15 and above increases the
proportion of houschold heads and spouses, of relatives, and of non-relatives among
in-migrants and decreases the proportion of children. It slightly decreases the
proportion of other relatives among out-migrants and cuts the proportion of children
in half, while increasing the proportion of non-relatives. 1t also increcascs the
proportion of "other'" for both in- and out-migration.

Characteristics of Rural External Migrants

Age wond seas As was true of urban migrants, the most prevalent ages for migra-
tion hoth into and out of the rural study area were 15 to 24, Further, like the
urban case, only 16 percent of hoth in- and out-migrants were more than 31 years
old,

Unlike urban migrants, however, approximately the same number of males and
females wiprated into the rural study avea, while slightly more males than females
mipgrated from it,

Newstood rowdor!y Dagomi gt on, The largest category of motives for migration
amony, males was employvment, as was true in the urban arca. Among females, however,
the larpest category of motives was accompaniment of houschold head, which was in
second place for males,  Returning to one's home continued to be the third largest
catepory of motivation, Marriage and/or education continued at about the same level
eacept for female out-migrants in which group the percentage increased slightly,

The data are:
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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. The 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 cxceed the volume of rural-
to-urban migration. At least in this casc 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. TFewer rural than urban in-migrants planned a perma-
nent or at least an indefinitely long stay. And fewer out-migrants planned to
reside away permancntly or for an indefinitely long duration. This may be a reflec-
tion of seasonal rural job opportunities. Unlike the urban arca, 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 permancnt 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 Fikely to he
married than urban women in-migrants. As in the urban study arca, however, single
men predominate among male in-migrants and out-migrants. Proportions marricd are
similar to thosc found among the urban in-migrants. The data follow:

Single Married Widoed Separataed Total
Male
In-migrants 51.7 42.9 3.2 2.2 100.0
Out-migrants 60,2 35.0 2.2 2.6 100,0
Female
In-migrants 46.0 47.7 1.6 1.7 100.0
Out-migrants 53.2 39.4 4.9 2.5 100, 0

Relationshiy to howsehold of intervicw.  Rural migration scems to be more
heavily weighted with the movements of entire familices rather than of lone individuo-
als, than is urban migration. At lcast, the data give this impression.  The housce-
hold head and his family of procreation comprised slightly more than S0 percent of
both in- and out-migrants. Other relatives accomted for a third of the in-migrants
and about 30 percent of the out-migrants. Only 10 percent of the rural migrants
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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 boundaries without leaving the overall study areca 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,

The 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 rcason stated for migration was accompaniment of household head with
reasons connected with employment in second place. But when children less than age
15 were excluded, the main motive for male migration was related to employment.
Little difference was discovered between internal and external rural migrants in
temms of 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 houschold head to a greater
degree in internal migration. Also consistent is the relationship to household
head, Slightly more than 50 percent of external migrants were household heads or
spouses of houschold heads,

Qualifications of Migration Data

First, the data are localized. They refer to migration in just two areas of
Misamis Oriental Province, although a fairly substantial population size is involved.
Second, it is likely that the survey was unable to pick up as many moves of short
duration or as many multiple moves by the same individual as the recording svstem.
Third, unlike the matching of births and deaths for which errors are known to be
Tess than two percent and standard errvors of such matching error considerably
smialler, the precise extent of matching error has not yet been determined, although
it is believed to be quite small.*  For these reasons, it would seem that applica-
tions of these data to other arcas should be made with caution,

*he method used to determine the "true" match status of a set of records from
reports of the recording and from reports of the survey system is described in
Madigan and Wells (1976), which also describes the establishment of an explicit set
of matehing rules, and the determination of the estimated proportion of associated
errov and 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 on tropical Africa (Brass et al. 1968) and the Own Children method
(Cho 1970, Grabill and Cho 1965). First, attention is given to a modified usage of
the maternal history approach (Bogue and Bogue 1970, World Fertility Survey 1975),

The Maternal History Approach

In a 1963 pregnancy history study by RIMCU (Rescarch Institute for Mindanao
Culture) a probability sample of 2,074 houscholds 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 rcvealed that only 24.2 percent
of all persons residing in the RIMCU sample in 1963 had been born in Cagayan de Oro
City. "The biggest contributors to the city population had been the rural areas of
Misamis Oriental, which had been the birthplace of 22.6 percent of all 1963 male
residents of the sample and of 32.6 percent of all 1963 female residents. Rural
arcas in other Mindanao provinces and in other Philippine 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 an urban sam-
ple.  But the turther back one went through the maternal history approach into the
carlicr years of pregnancy of each woman, the more likely it was that one was deal-
ing no longer with urban fertility but with rural fertility. In addition, the pro-
portion of in-migrants was so large that the fertility of this sample five or ten
years carlier was not precisely the fertility of a Cagayan population, but the fer-
tility of a population composed of a number of places. More correctly, it should be
designated the fertility for such and such a vear or years of a population which
resided in Cagayvan in 1963,

These difficultieos could be handled by obtaining the migration history of each
person of the houschold interviewed and especially of the women respondents, and
separating data for raral residence in carlier vears from the data of urban resi-
dents. In fact, however, this is not usually done.

Another ditticulty with the maternal history approach is respondent fatigue.
The method involves o precise questioning of respondents about their pregnancies, a
probing of their (sometimes sorrowful or unpleasant) recollections, and an exacting
scrutiny of their answers, as well as of the intervals of more than a certain number
of months between their declared pregnancices. Despite 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 intervicw.
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 cnd.
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
(Januvary 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 and orderly fashion. The method
worked so smoothly that it was further developed for the fifth period and thercafter
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 arc followed to term and categorized (with appropriate detail upon date
and place of termination) as live births, or still-born children. Where the woman
is still pregnant, this fact is noted for the next rescarch round, Each live birth
is then followed up to determine present status of the child (deceased, still ltiv-
ing).

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

Approaching the subject of infant mortality and ceven more of general mortality
after discussing only live births with the respondent is a delicate moment in inter-
views in the southern Philippines, and a smooth, logical flow of ideas from fertil-
ity to mortality definitely benefits the interview atmosphere and helps to ensure
good receptivity on the part of interviewers on their next round--ia point of par-
ticular importance for recurrent rescarch on the same houscholds,

A disadvantage of the approach is that it increases the time scope to he cov-

ered and at times produces data which are out of scope (for exanple, a pregnancy
that began some months before the in-scope period for births and aborted before this
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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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VIIl. ALTERNATIVES TO THE DUAL RECORD METHODOLOGY :
THE BRASS TECHNIQUES

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

Fertility Estimates

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

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

The following assumptions are made:

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

® The age pattern of fertility resembles typical age relationships in popula-
tions 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, it
is unlikely that the fertility of women ages 15-29 in the two 197] sample study
areas had remained constant in the recent past up through 1972, the year to he stud-
ied by means of the Brass methodology. Although women of the rural populatijon 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 knuwn separations, and of other
dissolutions of marriage does not seem to have been unusually high either shortly
before or during 1972,

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

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
di fferences in procedure distinguished the two rounds. In the July 1972 round,
children cver born data werc obtained by sex for a) children living at home, b)
children living away, and c¢) children deccased. The January 1973 round collected
data on the same three categories of children but for both sexes combined.

In the 1972 rownd, 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 houscholds in both study areas (urban and rural method-
ological samples) were interviewed. In the 1973 round, because of an experiment on
recall, a subsample of the houscholds in each sample area was interviewed.

The data.  Reported number of children ever born increased with age of women up
to age 50, but declined thercafter, for both urban and rural women. No reason
existed tor 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, attributed to errors of recall.

78



The Brass Techniques
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 than
had urban women. If the 0-14 age group is excluded, fertility was at least 16 per-
cent higher in each rural age group, and ranged as much as 36 percent higher in
younger age groups.

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

In the urban area, the average number of children ever born of proxy-reported
married women was raised to the level of the children of self-reported married
women. The survival ratios of these children ever born used for the proxy-reported
women were also taken from those computed for the self-reported women. The assump-
tion of these corrections is that differences between self-reported and proxy-
reported women are due more to understatement of children and of deaths among chil-
dren under age one because of forgetfulness or ignorance than they are due to real
differences 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 bhe working women,
the number of Cagayan working women practicing fertility control in 1972 appeared
small. It seems that forgetfulness or ignorance was the morc likely hypothesis. An
aunt, for instance, may have been quite unaware that beforc 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 in
the 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 by
the survival ratio of children ever born of ever-marricd women rather than by the
survival ratio of the children of self-reported, ever-married women. In the rural
area the overall survival ratios of these two categories of ever-married women were
fairly similar.

A rough check can affirm the consistency of children-ever-born data through
application of an approximation formula:
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2
P ,
p,

This formula for the corrected urban data yields 6.4 for P%/Pz which checks
with 6.4 children ever born for P,. (P, is the average number of children ever born
for the first age group, women ages 15-19, P, is the average number of children ever
born for the second age group at time of interview, ages 20-24 and so forth. P, is
the average number of children ever born for women ages 45-49 at time of interview.)
The rural valuc of the P3/P,was 7.6, which checks fairly well with the P, of 7.8.
The data were judged internally consistent enough for application of the Brass tech-
niques.

Fertility results. Tables 18 and 19 present the fertility rates estimated by
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-
ary 1-June 30, 1972 and Table 19 relates to the data for the following six-month
period.

TABLE 18

Comparison of Fertility Estimates Obtained by Single Survey, Brass

Method, and Dual Record System, Cagayan Poblacion, and Rural Areas,

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

URBAN AREA RURAL AREA
Ages of Single Brass Dual Single Brass Dual
Women Survey Approach Records Survcya 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 64.6 67.4 75.5 99.5 80.4
45-49 14.3 17.2 15.0 15.3 20.1 15.3
TFR 3,783.0 4,545.5 4,745.0 5,759.8 7,587.1 6,248.5
GRR | 1,840.1 2,218.2 2,315.6 2,810.8 3,702.5 3,049.3
CBRC 32.8 39.4 41.5 36.5 48.1 39.6

«

ansod upon MCPS survey round two conducted in July-August 1972,

UAdjnstcd ape-specific fertility rates based upon Pz/Fz raising factor.
Expected births divided by urban sample population as of April 1972 x 1000.
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TABLE 19

Comparigon of Fertility Estimates per Thousand Women Obtained by
Single Survey, Brass Method, and Dual Record System, Cagayan
Poblacion, and Rural Arveas, Western Misamis Oriental
Province, July 1-December 31, 1972, Annualized

URBAN AREA RURAL AREA
Ages of Single Brass Dual Single Brass Dual
Women Survey Approach Records Surveya Approach Records
15-19 34.8 36.3 42,4 77.6 84.4 85.8
20-24 174.9 182.4 193.3 342.0 371.9 386.8
25-29 174.6 182.0 187.5 302.7 329.2 308.5
30- 34 179.5 187.1 187.0 347.6 378.0 366.0
35-39 105.1 109.6 106.8 243.7 265.0 257.6
40-44 56.4 58.8 66.8 81.5 88.6 81.6
45-49 12,1 12.6 12.3 0.0 0.0 0.0
TFR 3,687.1 3,844.1 3,980.9 6,975.5 7,585.5 7,430.5
GRR 1,799,3 1,875.9 1,942.7 3,404.0 3,701.7 3,626.1
CBR® 34.1 35.5 37.2 44,7 48.5 48.0

%Based upon MCPS survey round three conducted in January-February 1973.
cAdjusted age-specific fertility rates based upon the P,/F, raising factor.
Expected 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 percent
short of the dual record results. Agreement in pattern is also close. In the rural
area, however, while agreement in age pattern of fertility is again close, the Brass
estimate appears to have overestimated fertility overshooting the dual record
results by 21.5 percent. Incidentally, the P,/F, ratios proved better correction
factors than the P, /F; set.

The concurrence of rates for the second six-month period, shown in Table 19, is
close for both urban and rural sets of rates. The Brass estimates fell short of the
dual record results by 4.8 percent in the urban population and were 1.0 percent
larger 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 q 6 6 7
Brass 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

81



MEASUREMENT OF VITAL RATES

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 Eroups, the rural estimates for calendar 1972 were:

Brass 89.4 362.6 355.2 350.0 256.0 94.0 10.0
Dual 81.7 336.8 312.2 312.0 236.7 81.0 7.6

These Brass estimates were not as high as those for the first period, but
exceeded the dual record rates by approximately 11 percent. The age patterns of
fertility were again very close. Total fertility rates per thousand women were
6,366.5 for the simple survey, 7,586.0 for the Brass estimate, and 6,840.0 for the

duzl record system.

Conclusions. On the basis of these tests, the Brass fertility methodology has
proved quite robust. Despite failure to satisfy scveral important assumptions of the
method, the approach produced estimates that were generally close to the dual rec-
ord results. If total fertility is made the point of comparison, in three out of
four semestral cases the Brass estimates came within 2.1, 3.4, and 4.2 percent of
the dual record rates. In the fourth case (that of the first rural trial), the
deviation of the Brass estimate was 21.4 percent. For the course of the calendar
year as a whole, the deviation for the urban area was 3.8 percent and for the rural
area, 10.9 percent.

In the period and rural locality in question, a large drop in fertility had
oceurred, from a crude birth rate level of 45.8 births per thousand to onc of 39.6
per thousand. Most probably this decline was due to scasonal variability.

It is suggested that estimates may be more accurate where fertility declines,
if any, arc gradual, Fertility levels for periods of sharp fertility decline may be
substantially overestimated. But since one does not know which periods are likely
to be characterized by such declines, it may be hazardous to use the Brass tech-
nique as a method of judging the cffects of specific family planning program
approaches applied for six months to a year in sclected populations, for example,
the Philippine TIDA (Total Integrated Development Approach) in certain experimental
provinces.

Finally, cvidence already presented suggests that in cultures like the Philip-
pines, where the shame of illegitimacy runs high, the costs of interviewing single
women about their possible previous births do not scem justified by the quality of
data obtained. These costs should be reckoned not only in ecoromic terms but also
in terms of loss of rapport with respondents, especially if the same houscholds are
to be visited recurrently for some time.

The evidence already given also sugpests the desirability of either limiting
Brass-type or Cho-type census or survey questions to self-reporting women respond-
ents, or to separate the tabulations of the responses for self-reporting and proxy-
reporting respondents for separate analyvsis and for possible correction of the
proxy-reported data it this should seem warranted by the differences found. A short
di scussion paper on the points of these last two paragraphs has been prepared by the
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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

Tae Brass mortality estimates tested in the second and third survey rounds
related to childhood mortality. Since that time Bra:s has devised several methods
based on orphanhood to estimate adult mortality (Brass and Hill 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 196C. 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, scens
rather clearly to have declined between 1960 and 1972. 1t scems 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 onc
hand and infant mortality on the other. Nevertheless, a U-shaped curvilinear asso-
ciation may well be present which would appecar 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 bescts 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 be a than they would be to report specific deaths by
name of deceased and date of death” One might speculate that they would,

Thus the assumptions for making Brass mortality estimates arc not well satis-
fied. Nevertheless, Brass mortality procedures have given fairly good results in
other situations where basic assumptions were not adequately met. The intent of
this section is to observe the degree of bias such estimates 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 did not increase smoothly or
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steadily with advancing age of mother. The conversion can be accomplished by sub-
tracting proportion of surviving children from unity.

These proportions of deceased children were, by age group of mother, from ages
15-19 to 45-49: .0769, .0765, .0592, .0672, .1073, .0914, and .0961.

Accordingly, these proportions were treated in the following ways to attempt to
discover the underlying curve of mortality:

e Application of the Brass multipliers (for adjusting proportions of children
doceased out of all children to an early or late average start of childbearing found
among women of the population) directly to the unadjusted proportions.

e Graduation of the proportions. This was done by means of difference equa-
tions (Whittaker-llenderson Type A equations). The Brass multipliers were then
applied to these graduated proportions.

e Graduation of the product of the unadjusted proportions and of the Brass
multiplicrs through the same type of difference equations.

e Sclection of values at different age points from the unadjusted proportions
through which a consistent mortality curve might be drawn, by analogy to a curve
from a model life table selected because it is close to the values originally
selected as basis.

The adjusted proportions of deccased children (after multiplication by the
Brass correction factors cited above) produce an approximation to life table mortal-
ity rates from birth to time of interview. Thesc rates (mqo) can be converted to
the more usual age-specific mortality rates (,q,) and then converted to central
death rates (pn,) for comparison with the central death rates cstimated by the dual
record system  The conversion of the specific mortality rates to central death
rates was accomplished a) b reverse use of the Reed-Merrell tables and b) by inter-
polation between my values associated with gu values in the Coale-Demeny Model West
tables for levels 16-18. Results of the two procedures gave nearly comparable
values except for children less than age one. For these the Reed-Merrell tables
incorporate a correction factor for U.S. data which is not applicable to the present

cise,

In the urban data for the January 1973 round, once again proportions of
deceased wmong children ever born did not increase steadily or smoothly with age.
These proportions were (by age group of mother from ages 15-19 to 45-49): 1200,
LOR2G, L0774, L0850, L1362, L1252, and (1087,

Treatment of the data followed the same pattern as in the preceding analysis
fur the round two survey data,

P mortal Tt veswd ta, wrban data. Table 20 compares age-specific death
rates ohtained by the above-mentioned procedures with those obtained from the dual
record svstem,  The four sets of rates given as Brass estimates are the four sets
derived by procedures desceribed previously, The table also compares total expected
deaths for ages 0-19 for which iv employs the Cagayan de Oro 1970 Census distribu-
tion as the standarvd population,
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TABLE 20

Central Death Rate Estimates () for Childhood Years, and Expected
Deaths from Applying Dual Record and Brass-Type Rates to Standard
Populations, Urban and Rural Methodological Samples, Misamis
Oriental Province, January-June, July-December, and
Entire Calendar Year 1972

DEATH RATES PER THOUSAND SPECIFIED PERSONS

DUAL RECORD SYS'I1:M BRASS SURVEY TECHNIQUES
AGES AGES
Brass a a Set
Survey 0  1-4 5-9 10-14 15-19 E 0 1-4 5-910-14 15-19 E%  Symbol
Urban
26 91,9 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 1.3 1.8 325.4 B
65.1 6.8 1.6 1.6 1.8 336.8 :
73.7 8.3 2.8 1.2 2.6 403.3 D
3 40.2 8.4 5.5 1.5 1.1 33.1° 78.8 3.4 12,0 0.0 0.0 436.0 A
79.8 9.1 2.7 2.0 2.5 437.8 B
76.8 10.8 2.7 2.7 2.6 462.2  C
78.8 8.8 2.3 2.4 2.2 426.3 D
2-33 66,0 10.8 3.6 3.0 2.0 445.2 76.2 8.6 2.6 1.8 2.4 414.8Y
Rural
b 65.8 8.9 2.0 1.8 2.2 107.3f 73.8 11.7 5.2 6.4 3.2 162.5
5 85.3 10.8 1.0 0.0 2.7 122.167.0 11.9 5.1 9.6 0.0 150.9 A
_66.4 13.4 4.8 4.0 .6 147.7. B
2-3d 75,6 9.8 1.5 0.9 2.4 114.7/ 70.1 12.6 5.0 5.2 3.9 155,17

ZExpected deaths from applying specified rates to standard population.

cSurvey round two of July 1972, covering Januvary l-Junc 30, 1972.

dSurvey round three of January 1973, covering July l-December 31, 1972.

Average of results for survey rounds two and three.

Population of Cagayan de Oro as enumerated in 1970 Census used as standard popula-
tion.

f}opulation of rural sample as of April 1, 1972, uscd as standard population.
(D of Survey 2 + D of Suivey 3)+ 2,
(Survey 2 and B of Survey 3)+ 2.

e

For the January-June period, the dual record rates ate higher than the Brass
estimates 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 standard
population (the Cagayan de Oro 1970 population, ages 0-19),

85


http:107.122.1f

MEASUREMENT OF VITAL RATES

For the July-December period, on the other hand, the Brass estimates arc 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-
ivy 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 arca, 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 ?nqm) 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 areca gathered by survey round three for
the period July-December. The rates were graduated with an A-type Whittaker-
Henderson difference equation and tlie Brass correction factors were applied to the
ungraduated and to the graduated sct of proportions to produce the rates. These
were transformed into ,q, and ,m, 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 thercafter., Expected deaths produced by the dual record
system were 20 percent less than those produced by the Brass estimates, using the
graduated set tor the second half of the year,

Conelunionz,  The Brass procedures estimated a somewhat lower urban death rate
over the course of 1972 than the dual record rate--6.8 percent if the smaller rate
is divided by the larger and the result subtracted from unity, However, this was
because the 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 the 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 semes-
ters 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 sys-
tem 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 per-
sons they did not declare to the registration authorities, and whom they may have
illegally buried.

If purposive concealment of death takes place on » 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 that such
substantial purposive concealment docs take place. More rescarch is needed upon
this point.

Granting that purposive concealment of death does take place on a large scale,
and that mortality level is higher than the dual record rates would indicate, it js
not clear whether the Brass estimates approach such a level more closely becuause
people mentioned deaths in a general way which they concealed when specifically
asked about them, or becausc of errors which fortunately happened to be in the right
direction. 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 pro-
portions of deaths out of a larger number of deaths that had occurred to the child-
ren of older women when mortality was higher., 1In addition to the decline in mor-
tality which has taken place in Misamis Oriental since 1960, a decline in fertility
has also taken place. This decline may have shifted the mean of the fertility sched-
ule cnough to cause selection of Brass multipliers that were too high., In fact, the
highest percentage deviation of the Brass approach from the dual record results was
for the rural area data from the second survey. This period is precisely a time
when seasonal fluctuation caused a sharp decline in fertility in this rural popula-
tion,

In short, if the deviation of the Brass estimates for childhood mortality are
in the right direction, a point not completely clear at the present time, they may
be in this direction for the wrong reason--that is, not because they obtain a greater

percentage of actual deaths but because of errors caused by failure of data to meet
assumptions of the method. [f this second reason should be the cause of the higher
estimates in the present case, one could not be sure of such a happy outcome on
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
pattemn 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,
Herrin, 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 prcceding the census or survey. Data for
such adjustment may be gathered in the census or survey itself or may be gathered
otherwise. The data must also be adjusted for the mortality of women, again for the
decade preceding the study.

Cho (1970) notes that 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. He also indicates that wherc 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 ycars
of age not living in the same houschold as their mothers appears to be very small,

Cho feels that the method is a powerful technique for estimating fertility
under the following conditions:

e The data on children's ages are reasonably accurate.

e Most young children live in the same houschold as their mothers and their
relationship to family or hecad of houschold is clear.

e Mortality has been relatively low in the years preceding the survey.

After the category of own children has been cross-tabulated by age and by age
of mother, the frequencies are corrected for children living in other houscholds and
(where appropriate) for underenumeration. They are then reverse survived from cen-
sus date or median survey date to ycar of birth. The mothers of these children are
also reversce survived back to median point of cach of the yeuars (usually 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 ycar by
number of women of the proper age group estimated at midpoint of that year produces
the estimate of age-specific fertility for the particular age group for the speci-
fied year. Cho (1970) notes, however, that the data for specific fertility for
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particular calendar years (or other years) are best combined into five-year age
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 cach 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 be living with their mothers in the same houscholds,
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 rcporting 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 ¥ frequencies at the declared age divided
by the sum of frequencies at the age declared, the previous age, and the next age,
in single yecars 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 Herrin 1976a, Table 21-3). This
seemed acceptably good age rveporting, 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-yecar age groups of mothers by calendar years, as Cho advises.

Keverse survival procedures: FEstimation of 1870-1973 ratios, children ages
0=,  lLevels of mortality in the Philippines are not precisely known. Death regis-
tration is known to be seriously deficient and rates based upon registration data
and census projections 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 assumptions necessarily made in their
computations raise serious doubts as to their applicability to gencral Philippine
populations,

Mortality levels in Misamis Oriental have been studied cven less than levels in

the Philippines in generval. 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 (my) were derived from these by graphic
techniques and these My rates were transformed to probabilities of dying (q,) by the
actuarial formmula for single years of age:

e

% = TT= g

and by reference to a standard table (U.S. Life Table 1971). Resulting probabili-
ties 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 ,9,, the ,q,, and
the .q. rates, based on the observed data, which had also been computed by means of
the Reed-Merrell Tables (1939), except for the 19, for which, as stated above, the
familiar actuarial formula cited was used.

Survivors at exact age x were derived by sex from thesc 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 particu-
lar years by the formula La/Zo. Finally, survival ratios were combined into a sin-
gle ratio for both sexes by means of the following sex ratios:

Ages 0 1 2 3 4 o 6 7 8 9
Sex Ratios 106 105 105 104 104 104 103 103 103 103

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 the
entire 10 years (which seems too high). MCPS data begin at above 113 for below 1
year of age (which also seems too high) and fall to 97.8 by age 9 (which scems too
low). American census data for 1950 decline from more than 104 at birth to about
101.5 at age 9. The sex ratios used take account of the high initial sex ratios of
the Philippine census and of the MCPS data, and attempt to make a reasonable compro-
mise between the slow decline of the Philippinc census data and the rapid decline of
the 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 the years
1970-1973,

Estimation of 1964-1969 survival ratios, children ages 0-9. MCPS mostality
data by sex for 1971-1973 were compared by graphic techniques with Model West 1jfe
tables (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 the period 1965 to 1972, and that the result had
been an increasc in expectation of life of 2.5 years for this period (1965-1972).
The assumption was based on experience with conditions of life in Misamis Oriental
during this period.

Correction factors were, therefore, obtained from Model West Tables 16 and 17
for males and 18 and 19 for females, which would produce the rates of the higher
mortality table (for example, 16 for males) when multiplied by the rates of the
lower mortality table (for example, 17 for males). On the other hand, division of
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the lower mortality table ,q, by the correction factors would produce the rates of
the higher mortality table.

These 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 the 1970-1973 ratios were averaged to producc an "in
between" set of survival ratios for children ages 0-9. These survival ratios were
used for the years 1964-1969 (Madigan and Herrin 1976a).

Survival ratios of women ages 10-54. MCPS central death rates, 1971-1973, for
women ages 10-54, urban and rural, were converted into 5-year mortality rates (4qg).
By procedures similar to thosc described previously, l-year mortality rates were
obtained for ages 10-54. Survivorship values (Zp) were derived from these. Sta-
tionary populations werc obtained from thesc by the formula:

lo *+ Ly 41
&L 2

Survival ratios werc obtained from these l-year stationary population values by
the formula:

L(l
P P p—

b(a-ivy)
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, the urban data exhibit a pattern of highest fer-
tility for women ages 25-29. Women ages 30-34 made the second largest contribution
to fertility.

Patterns of fertility have changed most in two urban age groups, namely, for
women ages 20-24 and 35-39.  In 1969 and down through 1970 (the year the Commission
on Population began to mount a population program), the fertility level of urban
women ages 35-39 was higher than that of women 20-24. Beginning in 1971, however,
the fertility of women 35-39 declined below the level of fertility of women 20-24,
and it has since remained below this level,

This dectine warrants turther inspection as it has been substantial. Its aver-
age level between 1904 and 1970 was 197 births per thousand persons. Its average
tor 1971-1973 was 123,9 births per thousand., This suggests that this was the age
group especially in which urban tamilies began to feel the economic brunt of having
more children and increasing their family size in the fashion of their mothers and
grandmothers, It is also important to note that, wnlike the case for urban women
apes 20-20, delayed marriage 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 preduces 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 79.8 80.0 65.1 72.6

Ratios for the rural area exhibit a less steep but nevertheless rather consist-
ent decline:

1964 1966 1966 1967 1968 1969 1970 1971 1978 1978
100.0 104.3 101.9 94.5 92.3 94.9 93.2 92.6 83.3 77.9

MCPS has dual record data for comparison purposes only for the yecars 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 datr for 1972 are
based upon a complete sample for January 1-June 30, and upon a 50 pe cent probabil ity
subsample for July 1-December 31. Rates of both semesters are given cqual weight to
eliminate scasonal variation. The 1973 rates arc based upon i1 75 percent probability
subsample for January 1-June 30 and upon a complete sample for July 1-December 31,
with rates for cach semester again receiving cqual weight. (The subsampling was
necessitated by the recall experiment to be discussed in the next chapter),

The Own Children data are also different in another wity.,  They are longitudinal
data in that they are limited to a fixed population intervicwed at one survey date.
No one can leave this population except by death, and no one can enter it after the
original survey. Deaths arc estimated and accounted for by the survival rates,
Given the survival rates, one can estimate and replace in the population base and in
the births of the numerator those that have died. Children living away are also
replaced in the numerator of the proper calendar year.

Since the mix of houscholds in a recurrent census, survey, or other study will
change from onc round to another through migration, marriage, birth, and death, it
would be surprising if the fertility of the censuscd or surveyed arcas also did not
change. Comparison of the fertility of such arcas on the basis of recurrent studies
from year to year with the fertility of such arcas on the basis of one survey at the
end of the period to be studied is likely to disclose real differences in levels and
patterns of fertility between the two sets of results on what looks like the same
population at first sight. This might casily happen even under conditions of per-
fectly complete recording of children and of births in hoth scts of data.

In short, it is difficult to find data to comparce validly to the Own Children
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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 werc 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 the urban area, the Own Children estimates were 8 percent lower than the dual
record rates for 1971 [(1 - 0.C./D.R.) % 100], 13 percent lower for 1972, and 6
percent lower for 1973, If these three ycars 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
houscholds 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 arca come closer to the dual record rural rates than do these esti-
mates for the urban areca 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 arca. 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 40 per thousand for the arca, the Own Children method might estimate it
as closely as 37.06.

Conolurtons,  The Own Children method produced rates that were uniformly lower
than the dual record rates for the years 1971, 1972, and 1973, in both rural and
urban sample areas., This may relate to the levels of mortality chosen by the MCPS
for the reverse survivial of the Own Children data and of their mothers.

The differences between Own Children rates and the dual record rates, however,
were not constant but varied from year to yecar. The explanation, as presented
above, may well be real differences in fertility between the populations of the
arecas 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 only one population, that at the time of the single survey.

This raises some problems for use and interpretation of results of the Own
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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, thercfore, 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 underreporting 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 houscholds be covered, but rather that
those nouseholds covered be a representative sample (usually best guarunteed by a
probability sample). Almist certainly, however, some births werc 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 cnumeration.

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 furnich all information. Unless specifically dirccted 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, llerrin, 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 likely to be should age of children be
furnished by proxy respondents?

A suggested procedure to counter such bias would be to tabulate and analyze
data separately of self-reporting and proxy-reported women, and to compare results,
It seems likely that the fertility of proxy-reported women (who may he employed in
business enterprises, or who may be doing the family shopping, markcting, and other

business because of low fecundity/fertility) may be somewhat different from the

*A more detailed account of Own Children applicatlons In the southern Philip-
pines will be found in Report 21 of the Mindanao Center for Population Studtes
(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 comment seems usecful. 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 arc 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. [llowever, 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 yecar B, 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 rcason it is highly desirable as a method of comparing
the fertility of two successive yecars and similar highly calibrated objectives. But
the dual record system is expensive, at leact 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 gath-
ered by a dual record system have distinct advantages in accuracy of level and in
measuring short-temm 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 Populat.on Stud-
ies an interest in decreasing costs of a dual record approach without loss of data
quality. For this reason, studies were undertaken during the course of the project
to assay the results in terms of data quality that might ensue if certain cconomics
were taken to reduce costs in cach of the two systems, and similarly to reduce costs
of the matching of records from the two systems. The matching study, as the subject
of a paper already prepared for publication (Madigan and Wells 1976), is not dis-
cussed in the present work. It should be noted, however, that if an objective,
explicit set of matching rules can be devised that permits alert clerical staff to
match records with a minimum and known degree of crror, and thus to be substituted
for highly trained and experienced senior staf, matching the same set of records on
the basis of implicit and subjective matching rules, obviously a costly item can be
reduced to a fairly minor expense. The matching study has shown this is possible.

The studies discussed here regarding the interview system relate to a) fre-
quency of surveys, b) size of worker unit (with regard to the recording or special
registration system), c) approach to be used in data gathering, and d) degree of
employment (part-time, full-time) to be utilized. Tho present chapter is concerned
with frequency of surveys to be conducted by the interview system.

Recall of Births over Intervals of
Six, Twelve, and Eighteen Months

Many different types of survey rescarch gather retrospective data from thejr
respondents. The quality of these data depend on the accuracy of the survey
respondents' recall. Recall error or memory lapse is only one type of a whole set
of errors and biases that can infect a set of data, Recall error is nevertheless an
important contributory source of error since it directly affects the substance of
the information that comes from the respondent, As such, this source of error
deserves carcful study, and in fact considerable attention has been given to the
topic of forgetting, with experimental psychologists undertaking a large share of
the rescarch that has been done. Investigation and analysis has also focussed on
forgetting in the more specific contexts of survey rescarch in general (Belson n.d,),
of the reporting of expenditures in surveys (Neter and Waksberg 1965), of the
reporting of automobile accident injuries in surveys (Cash and Moss 1972), and spe-
cifically in relation to demographic inquiries (Sen Gupta ct al, 1958; Som and Das
1959, Som 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 knowiedge
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 wne 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 interval survey would be the
saving in fielding, supervising, analyzing, and publishing of the mid-year or ewvcn,
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
the study was to determine whether one of the two surveys conducted each year in a
dual record study like the MCPS project could be dropped without substcantial loss in
data quality, and further, whether one survey every 18 montihs 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 products 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. Tt 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).
De facto births, defined here as births within the study area to nonresident women
(because of hospitalization and so forth) were not in-scope births. Nevertheless,
complete coverage of all de facto births was also attempted to lcarn whether such
cevents had transpirved and to be sure that cach 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 workers, but which had occurred outside the study area
(for example, births 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 methodolorical sample arcas were divided into halves by proba-
bility sampling proportional to size. Chunk or block units were drawn into the sub-
sample until approximately 50 percent of the population of both the urban and the
rural methodological samples had been included in the arcas selected. (A chunk in
MCPS terminotogy is the largest division of the sample arca. A block is a subdivi-
sion of a chunk, A unit arca is a subdivision of a block.) The urban and rural
subsamples thus selected were called Subsample A, Selection into Subsample A meant,
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for the areas drawn, the assignment of all households within them to survey inter-
views 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 areas (not drawn into
Subsample A), was then divided into two approximately equal parts (each containing
about .25 of the sample population), by drawing blocks and unit areas into Subsample
B, again by probability proportional to size, 'until approximately .25 of the total
sample (urban or rural) had been drawn. Selection into Subsample B, rural or urban,
meant, for an area, assignment of all its households to interview only in the second

and third of three survey rounds.

FIGURE 4

Subsamples A, B, and C with Their Recall Peritods
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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
preceding calendar 12 months of the in-scope period. Six months later, in the third
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, werc 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
carly in the subsequent month.

Although interview periods overlapped the period following (for example, survey
round three took place during the first wecks of period four of observation), data
from the period following that of investigation were cxcluded from consideration in
comput ing 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 arca, and intervicewers were not assigned to areas in which they had once
resided,

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
cighteen months) of the subsample. True total of births is estimated by the
Chandrasckaran-bDeming formula:

”l”?

n
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where n, is the number of births found by system one independently of system two,
and n, 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 arecas 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-
age levels were acceptable in all three subsamples, coverages turned in by the
12cording system workers were superior in every case. The differences between cov-
vrages 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 intervicwers 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 Subsampie B from the period four comparison (whose inter-
viewers also covered in the same interview the months July l-December 31, 1972, that
is, period three of study) is that survey coverage of cqual duration was less com-
plete in Subsample B than in Subsample A, and by a fairly wide margin. This result
counsels caution in 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 tweclve-month and six-month cover-
ages should take account of a component due either to less erfective interviewing
in Subsample B or greater respondent difficulty (including inferior respondent
recall for six months in comparison with Subsample A respondents) or to an intevac-
tion of these factors.

Comparison of the mean coverages of all six-month rccall periods of Subsample A
with those of Subsample B shows that mean coverages for six months in Subsample A
were significantly higher than those of Subsample 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. [Lach sct
of areas has what had been considered a good mix of residential, business, and
market areas. However, Subsample B hus a somcwhat larger share of market-commercial
areas, and this may account for the persistent differcences. MCPS intervicewers have
found it sometimes more difficult to interview houscholds whose members are engaged
in market and commercial business enterprises as a family or a houschold.

Table 21 compares mean coverages. There is, of course, no mean for Subsample C
since only one period of six-month recall from interview data is available, 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-Junc 30, 1973, and January 1-
December 31, 1973, respectively. The six-month data arc found in top and hottom
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 Twelve-Month Recall with Coverage
Rates of Stx-Month Recall, Subsamples B and C for Twelve Months,
and Averages of Subsamples A, B, and C, Urban Areas

S SIX-MONTH RECALL TWELVE -MONTH RECALL
ex
Categories System Subsamples Subsamples
B B c
Mean
Periods a
4-5 Cont. Rec. 93.1 88.2 96.2
B Interview 82.0 61.9 80.0
Male Dual 98.3 95.5 99.2
Female Cont., Rec. 95.8 94.3 90.1
Interview 88.4 75.9 82.0
Dual 99.5 98.6 99.2
Both Cont. Rec. 94,6 91.3 93.2
Interview 84.9 68.5 80.9
Dual 99.0 97.3 98.7
A C Mean of B and C
3-5 Cony., Rec. 90.1 100.0 92,2
A Interview 93.3 84.1 71.0
Male Dual 99,5 100.0 97.4
Female Cont. Rec. 87.6 94,2 92.2
Interview 91.3 84.5 79.0
Dual 99.2 99.1 98.9
Both Cont, Rec, 88.8 97.1 92.2
Interview 92.3 84.3 74.7
Dual 99.4 99.6 98.0

9Cont inuous Recording System,

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 Subsample 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 Siz-Month, Twelve-Month, and
Eighteen-Month Recall Periods, Subsamples A, B, and C, by
Respective Coverage Rates, Urban Areas

Average Average
Si..-honth Twelve-Month Eighteen-Month
Coverage Rate Coverage Rate Coverage Rate
nex a
Categories System Subsamples A, B, C 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

%periods 3, 4, 5 for which six-month recall data available, as follows: 2(B mean)
+ 3(A mean) + (C period 5 results).
Continuous 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 cach
household. The mean coverages of recorders in Subsample B for prriod four were in
every case less than in Subsample A. (Although recorders arc 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 othe:r 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 scem truc 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. The 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 in the recording system results for the same periods in which the 7-12
month recall of the survey took place (in period three of Subsample B and in period
four of Subsample C), and a large dip downwards in the period of the 13-18 month
recall (period three in Subsample C). However, this decline of the recording system
was duc to another recason. 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
scen more readily in the following data giving the recording system coverage rates
for all arcas covered in each period of observation:

Periods 1 2 3 14 5 6 7 8
Coverages 87.0 80,9 82.0 90.1 96.4 92.5 91.6 95.2

The decline of the 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
wias in periods four and five, as the following data show:

Periods 1 2 3 4 ) 6 7 8
(Coverages 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-
ent 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
wis less serious for female than male babies), the decline from 1-6 months to 7-12
months was one of 19.6 percentage points, and that from 7-12 to 13-18 months was one
of an additional 16.6 points,

Comparison of Coverages, Rural Area
The characteristics of these rural coverage rates are quite different than

those of the urban rates.  The visibility of life in most rural communities may
necount for these differences,
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TABLE 23

Comparison of Coverage Rates Pertaining to Recall of Births, 1-6, 7-12,
and 13-18 Months before Interview, Urban Areas

RECALL PERIODS

Sex System 1-6 Months® 7-12 Months © 13-18 Months®
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

Tperiods 3, 4, 5 for which six-month recall data available, as follows: [2(B mean)
+ 3(A mean) + (C period 5 resnults)] # 6.
bUnweighted average: [(B results, period 3) + (C results period 4)] + 2.
o]
C results, period 3.
Continuous Recording System.

Few differences are found betwecen subsample coverages, and all rates are quite
superior. Table 24 shows that overall coverages for 12 months for Subsamples 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-munth durations. A difference
is found between 6- and 12-month coverages on the one hand and l8-month coverage on
the other, but is not large. Eightcen-month coverage, absolutely speaking, is still
quite good.

Table 26 presents the crucial data for judgment upon the cost benefits of
alternative frequencies of surveys. In it, onc discovers little difference between
the 1-6 and the 7-12 month coverages. Different and lawer coverage, however, occurs
for the 13-18 month retrospective recall. Nevertheless, survey coverape remains
acceptably high, averaging (for both sexes) 88.3 percent while dual record coverage
averages 99.1 percent,

Implications
Suhbstantially less recall of births takes place for the period 7-12 months

before interview than takes place for the period 1-6 months before interview., This
remains true even after allowing for a small contribution in Subsample B because of
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TABLE 24

Comparigon of Coverage Rates of Twelve-Month Reeall with Coverage
Rates of Siz-Month Recall, Subsamples 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.? 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. Reec. 98.8 100.0 98,2
A Interview 97.5 94.8 96.4
Male Dual 100.0 100.0 100.0
Female Cont, Rec, 97.3 100.0 97.8
Interview 97.2 100.0 97.8
Dual 99.9 100.0 100.0
Both Cont. Rec. 98.1 100.0 99.0
Interview 97.4 97.4 97.6
Dual 100.0 100.0 100.0

aContinuous Recording System,
Unwe {ghted mean,
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TABLE 25 "
Comparison of Coverage Rates of Six-Month, Twelve-Month, and

Eighteen-Month Recall Periods, Subsamples A, B, and C, by
Respective Coverage Rates, Rural Areas

Average Average Average
Six-Month Twelve-Month Eighteen-Month
Coverage Rate Coverage Rate Coverage Rate
Sex
Categories System Subsamples A, B, c® Subsamples B, Cb Subsample c
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 10C.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.
Unweighted average: [(B results, period 3) + (C results, period 4)] + 2.
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 + 27

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 cach 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

Comparigon of Coverage Rates Pertaining to Recall of Births,
1-6, 7-12, and 13-18 Monthg before Interview, Rural Areas

RECALL PERIODS

Sex System 1-6 Months? 7-12 Monthsb 13-18 Months®
Male Cont, Rec.d 99.4 96.1 87.5
Interview 97.3 96.2 90.3
Dual 100.0 99.8 98.8
Female Cont. Rec, 98.6 95.4 95.2
Interview 97.3 97.8 87.0
Dual 100.0 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.

Mean of coverages of Subsample B, period 3, and of Subsample C, period 4.

C results, period 3.

Continuous Recording System.

performance of the other system is superior,

The sceond principle is that a lower limit must be set to coverage in either
of the two systems, If coverage should fall to 40 percent or below in either sys-
tem, for example, morale in that system is likely to be affected. Mediocre stand-
ards 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 record
system is examination of dual record coverage. If one system's coverage is high
enough to make a quality result out of the ratio of observed to true total births of
both systems together (dual coverage), and if the other system's coverage is not
below some minimal level, siy 60 percent, then the lower coverage of the first Sys-
tem seems tolerable,  This system should be encouraged to strive to improve its
coverage as time passes,

When is a ratio of observed to true total births for dual coverage a quality
result?  The answer will differ in different project situations and in terms of the

vitlues of various assessors,

The senior author of the present work approaches the answer from both a cost-
benefit point of view and also from the viewpoint of the project itself, especially
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whether its main goal is substantive estimates or methodological contributions. 1In
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) uppii-
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 truc total,

But it is understood that this conclusion is reached on the assunption 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 the
urban area seems 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 in
the survey system range from 50 to 54 percent of all births. Scrious biascs might
well creep into the estimates by applying the Chandrasckaran-Deming formula to such
data. The benefits of cutting out the expenses of the additional sccond out of
three surveys are not justified because of the resultant loss of quality of data,
Even though less expensive, considerable funds are still required to mount a dual
record project utilizing one survey cvery 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 the developing world, would scem to be false cconomy
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 the
13-18 month period might lead the unwary to picture an acceptable average coverage
rate that stretches in homogeneous fashion over the entire 18 months. Such a homo-
geneous coverage rate does not cxist, but coverages differ for cach G-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 biascs likely to affect the data for the 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 scem sufficient to justify a single survey once in 18 months.
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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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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 the
advantages of the house visit approach vis-d-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 as yet
the questions have not been solved. In fact, these questions arc 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 account
of sampling error, non-sampling error, matching error, and costs. The extent of
range in the suggestion, however, is large and lack of specificity needs narrowing
down through the provision of data upon the point,

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

Nevertheless, the general dimensions of the answers will become clearer when a
more abundant literature builds up on studies of different approaches, population
sizes, and employment arrangements with workers (full-or part-time). However,
besides this general orientation towards contributing to methodological knowledge,
the MCPS also had a more practical goal--how to reduce costs of a dual record proj-
ect in the Philippines and in countries like the Philippines,

Cost-Benefit Implications

The study of data-gathering approaches investigates coverage of hirth and of
death by recorders utilizing a) a house visit approach only, b) a community contacts
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(informants) approach only, and c) a combination of these approaches in which equal
time is given to use of both approaches. On the basis of early MCPS experience, the
house visit approach seemed to be more effective as a data-gathering means than
either of the other alternatives. However, the approach is more expensive and time-
consuming than either of the other two approaches, while the community contacts
approach is the least expensive. Further it was believed that us> of the community
contacts approach would increase the independence of the two systems, as it would
provide each system with a distinctively different data-gathering approach. House
visits by the recorders to each household at regular intervals (every two or three
months in the experimental areas) does not differ from, although it is shorter than,
a survey interview. Use of a community contacts approach would not only cut costs
considerably, but would probably reduce respondent fatigue. The important question
to be answered, however, relates to the quality of the data. 1f data were seriously
downgraded by substitution of a community contacts approach, then the benefits of
any savings would be vitiated.

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

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

Actual optimun population size, taking costs and coverage into account, formed
the third interest of the study. First, the differences in coverage obtained by
full-time and by part-time workers might possibly vary out of proportion to their
hours of labor in viow of morale differentials. Secondly, differences in coverage
between various population sizes may be fairly minimal up to some reasonable maximum
and above some reasonable minimum points so that workers may be assigned larger
areas without significant loss in coverage of vital  ents and in quality of data.
Questions about such matters have important implication., in terms of costs. If a
single workher can handle a population of size X as effectively or almost as effec-
tively as a population only half its size, the budget for workers can be cut in
hatf. The implications, however, of larger arcas per worker for variance sizes are
more complex and require separate investigation.

Research Design and Implementation
A two factor (2 % 3 levels) completely randomized design was chosen for this

study. Two replications were to be made for cach cell during cach study period.
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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 X1, Xon X
112 X212 X312
Part-time §121 §221 §$21
122 222 322

The cell entries, Xisk, in the particular case are the coverage rates of the
ith approach, of the jth 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 Misamis Oriental provincial probability sample
of 1973 were grouped into nine different worker-assignments. Grouping was in terms
of geographical proximity. Six of these geographically bundled worker assignments
were randomly selected to fill the six 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 closc attention to providing clearcut
boundaries and to care for worker convenicnce 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. "s were trained on cach of the
three methods without divulging which workers would use which method. The best
worker (as evidenced in training) was then retained for cach of the full-time areas,
and the best two workers for cach 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-Junc 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 carcfully 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 Junec 30, 1975, the MCPS
planned and carried out a change in tasks of workers. Tasks werc again assipned
randomly but with the qualifications that no worker should receive the same task a
second time, and that each of the three tasks should be carried out in two full-time
and in two half-time worker-assignment arcas. 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
investigation was defined entirely in terms of population magnitude. This was
defined in turn:

Employment Small Medium Large
Full-time Under 3,800 3,800-4,699 4,700 persons or more
Half-time Under 2,200 2,200-2,599 2,600 persons or more

In practice, the smallest area-population size assigned a full-time worker was
one of 3,274 resident persons, and thec largest assigned was one of 5,681 residents.
The smallest area-population assigned a half-time worker was one of 1,596 residents
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, 1571 50
8 January 1-June 30, 1975 100

Hypotheses Tested

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

e The community contacts approach is not significantly related to lower cover-
age of birth (death) events than the house visit approach.

e Pull-time workers are not significantly associated with lower coverage of
birth (death) events than half-time workers.

e larger-sized arca-population assignments arc not significantly related to
lower coverages of birth (death) cvents than smaller-sized population assignments.

Summary of Results

None of the hypotheses could be rejected at the .05 level of significance,
although some significant differences were found. In general, full-time workers did
as well as part-time workers in discovering birth and death events. House visits
resulted in higher coverages for both full-time and part-time workers than community
contacts, but the differences were too small to justify the extra expense of the
house visit approach., For deaths, larger-sized population assignments actually were
associated, although not significantly, with higher coverages than smaller popula-
tion assignments. For births, full-time workers in smaller population assignment
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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. Thereforc, 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 arzs 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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It is not an easy task for the senior staff of a large, five-year project to
review the work of their orgunization 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 increcase. 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 fecl a need to upgrade their census and/or vital
statistics establishments. They display 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 vitai registration rests, apathetic about, even
cvasive 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 cvents hy the national registration system in many countries seems 20
yecars away at best,

After sitting with population program administrators at budgetary meetings, one
cun understand their desire to allocate resources where action is needed most and to
be niggardly in expending funds upon measurement and similar research activities.
However, 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 wnreliable 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
project funds,

116



Implications of Misamis Oriental Studies

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 evaluate
their programs from year to year in accordance with demonstrated effect of special
emphases, 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 such
research? This section may provide some help in finding practical answers to these
questions. Eventually, of course, only administrators themselves can make such
decisions, and in doing so they will inevitably be harried by innumerable political,
economic, and social pressures often bearing little relationship to the rational
functioning of their organizations. Nevertheless, they must think through the deci-
sions 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 aims
at 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 cffects
of the program upon national fertility and growth. If great stress is put upon such
service data, further danger exists that program success will be equated with .-
duction of new acceptors. A program may then find itself rewarding family plaiiag
clinics and services in proportion to the numbers of new acceptors they report, a
practice likely to result in padded lists of acceptors supplied by clinics and
services. Such lists may seriously mislead administrators about the impact which
their program is having upon the birth rate and population growth, Interviewers in
the southern Philippines have occasionally mentioned sight of whole strings of anti-
ovulant 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 and
growth rates. Without accurate data, administrators have no way of gauging the
impact the program is having and the success with which it is carrying out its
function.

117



MEASUREMENT OF VITAL RATES
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 cvident 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 cuvrent 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 take 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 hos produced fertility change in Misamis Oriental may
prove to be generalizable to other parts of the Philippines where conditions are
similar,

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 some impression as to the effective-
ness of the population program in general,

Quality of the data. The MCPS fertility data are the only data for a set of
Philippine populations which have a self-checking device that indicates completeness
of coverage for cach system separatelv 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 typi-
cally seems to occur in the lists of pregnancies and their terminations which women
give when reporting their own maternal history to interviewers. The NDS surveys
apparently did not permit proxy reports which are generally not encouraged in mater-
nal history data., Where they are tolerated, such reports are apt to further obscure
the true level of fertility.

The National Census and Statistics Office (formerly the Bureau of the Census
and Statistics) for several years implemented a national dual record system in the
Philippines. Direction of this project was capable and competent, llowever, from
the outset, its administrators were faced with a major difficulty. While the survey
system was under their effective control, the continuous special registration system
in important ways was not subject to their full jurisdiction. The general registra-
tion system was of no great help to them in this problem. The continuous special
registration system appears to have introduced serious biases into provincial and
regional estimates. It is hard to be confident of a national result based upon
averages of these provincial and regional estimates,

Main features of the Misamis Oriental Jertility data. These data deserve care-
ful examination by administrators of the Commission on Population and by other popu-
lation policymakers of the Philippines. But they are also relevant to the decisions
which must be made by administrators of population programs and of statistical
offices in other developing countries.

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

Comparison of age-specific rates for all women and for currently married women
over the years from 1971 through June !975 makes it clear that currently married
women ages 20 to 34 have reduced their fertility. This change also appears in the
total fertility and the gross reproduction rates. Presumably these women have
accomplished this reduction by using the means available, that is, the various
family planning services and clinics accessible to them. These institutions present,
generally, a selection of methods from rhythm to the IUD, to offer cach person a
method compatible with that person's conscience.

The decline thus far registered in the urban MCPS sample area has not proved
significant 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 the first question may furnish the key to motivation of rural
populations to reduce their birth rates. At present, the only well documented case
history of a rural Philippine population that has voluntarily reduced its fertility
by a significant amount over a short period of some four years is the population of
this rural methodological sample. That this reduction was accomplished by family
planning seems cvident 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 the 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 clectrification 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. They also asked why people
of the respondent's neighborhood might be practicing family planning.

Replies revealed the purchase of many small appliances and other convenience

items,  The essential point scems 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
various 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)
radios, 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 clectric 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 for
such simplistic reasons, but because the availability of electricity had interacted
with the availability of family planning services (which were already present) in
ways important for a population control program,

These couples wanted, and apparently wanted strongly, some of the clectricity-
dependent 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 will
eventually have in their completed familics? The response to the question on why
neighbors were practicing family planning would suggest that a substantial number
intended only to postpone a birth or two. These answers mainly stressed cconomic
hard times. In the context of simultaneous payments for illumination and appli-
ances, such answers indicated a rational weighing of alternative costs. However, in
countries where a substantial birth rate decline has occurred through use of family
planning, rarely if ever has fertility returned to its former high level. Appar-
ently, after one desire has been achieved through regulation of births by couples,
other felt needs suggest themsclves. This is to say that where a substantial fer-
tility decline has once occurred, having another birth becomes more a question of
choice between alternatives than of simply following traditional bchavior. In
addition, when a woman postpones a birth for onc or two years, she climinates fer-
tility 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 carlier years
tend to be more fecund than later years. Nevertheless, it is not impossible for the
birth rate to rebound upwards after a decline occasioned by an infrastructure such
as electrification,

Implications of rural fertility decline. Administrators of population programs
may wonder about the point of this experience. It is not practicable for them to
think of setting up electrification projects in even a few, much less the many
diverse rural areas of their countries. Some may also have had the expericnce in
their own countries that clectrification projects were not associated with decline
in rural fertility,

The point is not electrification at all. It is rather that this experience

shows 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, tne 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-
ceived of as a government giveaway program in any sense. Such an approach would
conflict with the essential ingredient of competition on the level of scarce
resources for the goods which they desire. If really needed and worthwhile items are
made available to them in a range of prices they can afford albeit with some effort
(perhaps with little or no 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
and offerings. They may also show which kinds of people are today probably more
attracted to postponing a birth to attain some good or desire.

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
relationship expected in view of the educational data was that the wives of profes-
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 disferential fertility by educational
class was found and standardization accentuated this differential, rather than
softening it. However, a considerable proportion of this differential appears due
to delay of first marriage by younger women. Standardized rates for currently mar-
ried women show sharp differences between the fertility of women with one or 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 fer-
tility. 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 mortulity 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 origij-
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
arca, the declining fertility would have combined with the increasing mortality to

lower natural increasc considerably.

In general, policymakers 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 Misamis Ovriental 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 come from another island of the Philip-
pines or at least from a province other than Misamis Oriental. Forty-eight percent
of the out-migrants werc 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
cither 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
houschold head who was seeking work. Implications for policymakers of developing
countries are not inconsideruble, In cach areca of these two Philippine samples, the
stream of in-migrants that replaced the stream of out-migrants had much the same
characteristics of age, reason for migration, origin or destination, and marital
status, The impression conveyved by these characteristics and by the amount of net
migration is of a random, rather than a well-organized, scarch for improved economic
opportunities. Taken at face value, such results as these would scem to indicate
that migration is not redistributing the population in an efficient way. Population
program directors and policymakers of developing countries would be greatly helped
in many decisions by such data., A cost-benefit study of migration, including both
cconomic and psychological costs to migrants, as well as the social costs incurred
by the arvcas 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 cconomic 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 opportuni-
ties might simultaneously hold people in the rural areas rather than attract them to
city slums, and provide women with motivation (such as better adaptation to work
patterns) for greater use of family planning. Ttwould seem evident that the quality
of life would improve if people could remain in their homes in rural arcas, 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 programs
and the directors of statistical offices and burcaus with the kinds of data they
need, precise levels of fertility, mortality, natural increase, and even of migra-
tion, to make decisions about inputs, special emphases, and allocations.

However, dual record research is somewhat more expensive than single system
research. Administrators will presumably want to know at this point whether this
data gathering function cannot be performed by one of the less expensive methods
with at least satisfactory precision for their cwn purposes. In the following sec-
tions, implications of the different MCPS studics detailed in preceding scctions
will be examined from this point of view.

Single round simple retrospective surveys. The first type of research approach
likely to present itself to the population program administrator and to the director
of 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 hercafter, 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 alrcady presented from the surveys carried out by the
MCPS present evidence of how a well-trained, well-motivated, and well-supervised set
of field interviewers, despite carnest cfforts, failed to obtain complete coverape
of vital events, and what is worse, failed to preserve a uniform rate of coverage
from survey to survey. Thesec 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 cxample,
Mauldin (1966) reviewed the performance of the U.S. Current Population Survey, a
well-planned and wvell-supervised operation. He found that the Octoher 1962 survey
round had undercounted births by 23 percent and deaths by 14 to 28 percent. e
decided from these results that use of such surveys to provide estimates of births
and deaths is not advisable. He stated that they tend to underreport vital events
and that such undercounting cannot be assumed to remain constant over time, place,
and categories of people. One cannot even assume that there will be an undercount
on all occasions. He concluded his review by stating that single round retrospec-
tive surveys cannot be relied upon to provide valid or reliable estimates of births

125



MEASUREMENT OF VITAL RATES

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 morc 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 sceveral 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 measurc 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 nced 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 cvidence that the techniques, because of
their design assumptions, cannot give the kind of precise annual information which
the population program director most wishes.

Nor will the childhood mortality estimates oc 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.

Oon Children methodology.  This is a superior method of obtaining level of fer-
tility data under certain conditions. One of the limitations for use of this
method in developing countries is the need for accurate age data of children. The
data obtained in the Philippines seemed satisfactory for application of the
approach, but it may be difficult in nuwmerous 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 sur-
vival 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

population program., The population program administrator needs to know what hap-
pened to fertility levels last year or even during the past six months when a par-
ticular approach was emphasized. The Own Children method compares a range of rates
extending over as long as 10 years. The director of the statistical office and the
administrator of the Population program are more interested in the fertility of spe-
cific groups of people actually present in the sample areas of study when particu-
lar techniques were tried. The administrator has made specific inputs into some
areas at particular times. He or she wants to know how those populations were
affected, rather than to get the birth rates of other populations. The Own Children
method presents the fertility over a number of years not of these groups but of the
one sample that resided in the area of study at the time of interview. As was seen
in the chapter on migration, considerable turnover in population may develop over
several years through migration even in rural areas of developing countrics,

Coverage presents another difficulty. Presumably most women report accurately
all their own children living at home. However, a varying amount of underreporting
of children probably takes place for a number of reasons. Proxy reporting for
another woman ranks high on this list. As a single system method, the Own Children
approach has no way of measuring its own coverage of events, and no way of knowing
accurately whether its reverse survival procedures are leading to correct estimates
of births for the calendar years of interest. Like the Brass method, data for the
Own Children method are likely to be gathered in a census. Therefore a substantial
proportion of the data will be gathered from proxy respondents who are apt to under-
report 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 programs
only 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 can-
not be sure that the Own Children method provides precise estimates for any partijcu-
lar calendar year of interest. Like the Brass rates, they are not designed for such
work. They are more useful in supplying estimates of fertility levels for a series
of years where it 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 claborated by Boguc 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 expensc of long and detailed
questioning (and sometimes because of respondent fatigue .his juestioning engenders)
can miss 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 houscholds 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 ycarly 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,

Cost of a dual raord system. 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).

How expensive is too expensive? A luxury may be too expensive at even a low
relative cost. It is not needed. But on the other hand a necessity can be
afforded. An administrator of a population program neceds 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 research?
Five to ten percent of his budget would not seem too much. 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 proj-
ect itself but would lock 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 proj-
ects are possible than have been current in the past, and that such projects will be
competent to turn out high quality data,

The MCPS studies have shown that frequency of surveys in that project could he
cut from two to one a year. This would mean halving survey expenses. The direct
implication of this is that in other dual record projects where continuous recording
systems are carrying out bimonthly or trimonthly household visits, similar economies
can be made. In projects where the continuous recording _/stem uses community con-
tacts or informants, this may not be so true. Further rescarch is necessary. llow-
ever, there is reason to believe that a yearly survey will prove sufficient for
these projects, too. In fact, the house visits of the recording system workers,
which cover events only since the last visit, do not scem likely to remind respond-
ents of events before that time any more than the visit of a recorder to the home to
fill out a birth or death form after obtaining notice from the community contact of
the birth or death. Thus recall over the past year scems likely to be much the same
when either system or a combination of the two systems is used,

Continuous recording system. The use of full-time workers, the assignment to
each worker of areas with 4,500-5,500 persons or about 750 to 1,100 housecholds per
worker (size being modified somewhat by terrain problems) with three to four rounds
in every locality per year, and the use of community contacts (with perhaps some
house visits for housewife contacts) in the continuous recording system should cut
costs of a dual record project substantially. The design of the two ycars of MCPS
study show that all these elements can be joined together and operated simultanc-
ously without sacrificing quality of data,

Cost figures. It is difficult to give cost figures in general as salary scales
and travel expenses vary widely from country to country. However, use of the ccono-
mies 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 ycar, part-
time workers in relatively small areas, and house visits as characteristic features.
Thus if costs of a particular project using the latter sect of characteristics had
averaged $90,000 a year, applying these cconomics might bring costs down as low as
$54,000 to $68,000 a year,

CONCLUSION

Two main implications stand out from the studies of the MCPS. The first is
that rural people will lower their fertility in responsc 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 postPon?ment
of a presently desired birth through family planning means. A program of bringing
together buyers and sellers of such items or advantages, of popularizing a product
through free 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
program inputs. But without such rationality of decision, considerable amounts of

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
MCPS. Possible costs of such a program could be shared between the statistics
office and the population program, as the project would benefit both institutions.
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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 concern-
ing 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 measure-
ment, 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 sam-
pling 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 issuc 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 cach. The
authors suggest two main implications of the MCPS studics. The first is that rural
people will lower their fertility in response to cconomic or other advantages they
wish to obtain if the desire for another child competes with the attainment of these
goals, provided adequate family planning services are available. The second impli-
cation is that the dual record system, in the authors' opinion, is currently the
best estimation method known that can supply the population program administrator
of 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.



RESUME

Nouvelles conceptions de la mesure des taux démographiques
dans les pays en développement

Le Mindanao Center for Population Studies (MCPS) de 1'Université Xavier dans\
le sud des Philippines avait entrepris une expérience méthodologique avec le systéme
de double collecte pour mesurer 1'évolution de la population en 1971. Sur la de-
mande des autorités philippines responsables de la planification, le projet avait
été ultérieurcment €largi, dans sa phase d'analyse, pour inclure un certain nombre
d'autres méthodes de mesure de la population. Cette nouvelle dimension devait ap-
porter, cspérait-on, des informations comparatives sur la ou les techniques capables
de donner les taux démographiques les plus fiables aux moindres frais. Les données
recueillies par le systéme de double collecte ont permis d'appliquer diverses mé-
thodes analytiques sans devoir retourner sur le terrain pour rassembler des infor-
mations complémentaires. Les méthodes d'analyse précisément utilisées &taient
notamment les techniques de Brass pour les mesures conjointes de fécondité et de
mortalité et, pour les mesures de fécondité, la méthode des "propres enfants" de
Grabill et Cho ainsi que 1'histoire de la grossesse de Bogue.

Les deux premiers chapitres du rapport décrivent les objectifs du programme,
le plan de sondage utilis@ et 1'organisation des opérations sur le terrain. Les
chapitres 3 3 5 traitent des résultats relatifs aux tendances de la fécondité dans
les villes ct dans les campagnes, ainsi que de la fécondité différentielle, des
niveaux de mortalité et du taux d'accroissement naturel. Le chapitre 6 est consacré
d la migration ct aux problémes d'analyse particuliers qu'engendre ce phénoméne, .
tant pour cec qui cst des questions de méthodologie que de fond. Les chapitres 7 a
9 décrivent les résultats de 1'application des trois autres techniques au systéme
de double collecte. Les deux chapitres suivants abordent la question particuliére
des coiits d'un systéme de double collecte et soulignent les moyens de réduire les
dépenses au minimun,

Le dernier chapitre compare les résultats des quatre techniques appliquées a
un méme ensemble de données et décrit les avantages et les inconvénients de chacune.
Les deux grands enscignements qui tirent les auteurs des travaux du MCPS sont:
premidrement, que les habitants des campagnes réduiront leur fécondité en fonction
d'avantages Cconomiques ou autres qui'ils convoitent, si le désir d'avoir un enfant
de plus entre en compétition avec ces objectifs, a condition toutefois qui'il existe
des services de planning familial appropriés. Deuxicémement, le systéme de double
collecte est, 3 1'avis des auteurs, la meilleure méthode d'estimation actuellement
connue, capable de donner d 1'administrateur du programme démographique d'un pays
en développement les données nécessaires pour mesurer 1'effet d'un programme de
planning familial sur les taux de natalité et d'accroissement d'un pays donné,
lorsque ce pays n'est pas doté d'un bon systéme d'enregistrement des déclarations
d'€tat civil. Les travaux du MCPS ont démontré qu'il est possible de réaliser des
programies de double collecte & moindres frais que par le passé et que ces pro-
grames peuvent produire des donnfes de qualité,
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RESUMEN

Nuevos Enfoques en la Medicibn de Tasas Vitales en
los Pafses en Vias de Desarrollo

El '"Mindanao Center for Population Studies" (MCPS) (Centro de Estudios de
Poblacién) de '"Xavier University'" en el-sur de las Filipinas inici6 en 1971 inves-
tigaciones metodolSgicas con el sistema de doble registro para medir cambios en la
poblaci6én. En respuesta a una demanda del departamento de planificacién Filipino,
la fase analitica del proyecto fue extendida a fin de incluir una serie de instru-
mentos alternativos para la medicidn de la poblacién. Se esperaba que esta nucva
dimensi6n proporcionara informacién comparativa con respecto a cual(es) técnica(s)
proporcionaria(n) las tasas vitales mis confiables al menor costo. Los datos To-
colectados a t—avés del sistema de doble registro permitieron la aplicaci6n de
otros enfoques analiticos sin tener que volver a terreno a recolectar informaciin
adicional. Los métodos analiticos utilizados incluyen las técnicas de Brass para
la medici6n de la fecundidad y mortalidad, el método de "los hijos propios" de
Grabill y Cho y el enfoque de la historia de embarazos de Bogue, para medir la
fecundidad.

Los primeros dos capitulos de este informe describen los objctivos del pro-
yecto, el -disefio muestral utilizado y la organizacién de las operaciones de terrecno.
Los Capitulos 3 a 5 tratan sobre las tendencias de la fecundidad en zonas rurales
y urbanas, los diferenciales de fecundidad y los niveles dec mortalidad y crecimien-
to natural. El Capitulo 6 estd dedicado a la migracién y los problemas metodol6-
gicos y analiticos finicos presentados por este fenémeno. Los Capftulos 7 a 9
describen los resultados obtenidos a través de la aplicacién de tres métodos
alternativos al sistema de doble registro. Los dos capftulos siguientes sc re-
fieren al item especifico del costo del sistema de doble registro, enfatizando
los medios de mantener los gastos en un mfnimo.

El capitulo final compara los resultados de las cuatro técnicas aplicadas al
mismo conjunto de datos y describe las ventajas y desventajas de cada una. los
autores sugieren dos implicaciones principales derivadas del estudio realizado
por el MCPS. La primera es que la poblacién rural reducird su fecundidad si desca
obtener ventajas cconfmicas ¢ de otro tipo y el desco de otro hijo dificulta la
obtenci6n de estas metas, siempre que cuente con servicios de planificaci6n fami-
liar. La scgunda implicacién es que el sistema de doble registro, cn opini6n de
los autores, es el mejor método de estimacién conocido actualmente capaz de pro-
porcionar al director del programa de poblaci6n de un pafs cn vias de desarrollo,
que no cuente con registros vitales adecuados, los datos necesarios para medir ¢l
impacto de un programa de planificaci6n familiar cn las tasas de nacimicnto y cre-
cimiento. Los estudios realizados por el MCPS han demonstrado que cs posible uti-
lizar un sistema de doble registro mis barato que en el pasado y que tal sistema
serd capaz de producir datos de alta calidad.
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