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THE ECONOMIC CONSEQUENCES
OF PUBLIC HEALTH ACTION*

by

Yoves Biraud+*

1 am most grateful to you for giving me the opportunity
and the privilege of meeting here a number of fellow statisti-
cians, members of the Philippine Statistical Association and,
amongst them, several colleagues of the Bureau of the Census
and Statistics, the Disease Intelligence Centre, Office of Statis-
tical Coordination and Standards, the U.P. Statistical Center
and the Manila Vital Registration Office, who have actually
participated in the teaching of the present International Course
in Vital and Health Statistics, and in the technical demons-
trations, and for the hospitality given to its participants. May
1 take advantage of this gathering to express our thanks to
them all.

When, a few weeks ago, we renewed here, Mr. President,
our acquaintance which began  in Geneva Headquarters of
the World Health Organization and you asked me to address
this Association, I felt I should choose not only a subject which
could be of interest to the demographers and economists who
normally constitute a majority amongst statisticians, but also
one which my own public health specialty would allow me to
deal with without impertinence. My choice was made when I
realived that there existed among thinkers in the Philippines,

i which I had in some other coun-
tries, particularly among members of the UN Statistical and
Population Commissions, when I represented WHO in their
midst concerning the population growth observed and
expected in the world at large — in Asian countries especially—
and the possible effect of health work as a stimulant of this
growth.

* Paper delivered in the monthly meeting of the Philippine Statistical
Association, November 1960,

** Former Director of Epidemiological and Statistical Scrvices of the
League of Nations and of the. World Health Organization; Professor
National School of Public Health, Paris.
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ECONOMIC CONSEQUENCES OF PUBLIC HEALTH ACTION

Let us be quite clear, I did not encounter so far anyone
who dared to say — and I hope also to think — that one
should combat disease and death in order to leave to the sur-
vivors a larger share of the world's food.

But I have met quite a few who were no only genuinely
anxious to reduce the pain and misery engendered by disease
and death, but also afraid that doing so now might result in
excessive growth of the human race in the future and the
consequent shortage of its food supply would lead to starvation
and famine and therefore cause greater and more widespread
suffering that disease now entails.

There is no doubt, that in spite of the opinions expressed
by leading experts in food production and food policies, the
sentimental appeals made by well-meaning protagonists of the
movement to fight the so-called “hunger of the world” have
given to many the impression that the world's food supply is
limited to its present production and that any increase in the
number of consumers is going to create shortage.

It is not for me as a public health man to tell the econo-
mists amongst you, that food production like any other pro-
duction is intentionally kept by the producers within the order
of magnitude of the market, rather than of the actual needs,
and that the present problems are problems of distribution, of
social and economic structure and machinery, rather than of
agricultural techniques. This does not make things any easier
because social progress is more difficult to achieve than
technological advances; but this helps to dispel fallacious no-
tions and prejudices.

But let us come back to health activities and see how
they influence the demographic situation and in consequence,
the economic situation.

If we look back, half a century or so in the so<alled
developed countries to appreciate the effect of public health
activities, we immediately realize that we cannot evaluate them
(or rather most of them) indepéndently of the effect of social
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progress, both education and economic which have accompanied
these public health activities. If, however, we consider the pre-
sent time and what is happening underdeveloped countries in
which public health action precedes other form of social pro-
gress, we can actually observe now what has taken place in
advanced countries several decades ago.

The Impact of Health Action on Diseases by Age.

The first effect of public health action is usually a sharp
decline of :infant. mortality-and of child mortality. Obstetrical
care, health education of the mothers as to feeding their babies,
immunization against the infectious diseases of childhood, and
cleaner potable water, all play their parts.

The age group 20 to 40 is the next to benefit from the
gradual elimination of - communicable and parasitic diseases:
malaria and tuberculosis, the scourge of the young adult. At
higher ages, the gain is far less; antibiotics have cut down
pneumonia mortality of the elderly, but the cardiovascular
diseases and cancer have gone on unaffected, indeed causing
a greater number - of -deaths as more people reactied the
ages of their maximum freguency.

Demographic Consequences.

‘This is one of the most bbvious consequences of the change

in the age composition of the population.

The effects of the health activities — increased in-places
by social progress — have been:

“1. An‘increase in the riumber of children (who have escaped
the perils of infancy). * This means obviously an immediate
burden to the community; but also a capital investment, be-
cause at the cost of say 15 years of bringing up, they will
constitute the labor force for more than 3 times as long.

2. Not only.do more adolescents'enter the economically
active age, but fewer young adults leave it by premature death
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ECONOMIC CONSEQUENCES OF PUBLIC HEALTH ACTION

so that the numerical importance of the active age increases.
But older adults continue to die so that the number of
them who enter the less active or inactive ages does not in-

crease in the same proportion.

During the last half century, the expectation of life at age
15 has increased by 8 to 10 years, but at age 60, by 1-1/2 to
312, and at age 70 by a few months only (0, 7 to 2 years).
This means that a greater proportion of people cease to die
from premature death and are able to reach the normal
“biological span of life.” This means also, that the number
of very old people who can no more support themselves does
not increase to anything like the number of active young adults.

[ Let it be said in parenthesis that much of
burden of “old age” in industrial communities is art
due to arbitrary age limits for work and lack of consideration
of, and adaptation to, the working capacities of the aged.]

Morbidity and Fitness for Work.

We have so far considered only the quantitative aspects
of in the “ i active” and “ " age
groups. Judging from the debates of the United Nations Sta-
tiscal and Population Commissions, this is as far as most
demographers and economists will go. They seem to ignore
the “qualitative aspect of health in those same populations.
And that is where, as a public health man, I feel I have a
message to deliver, in revealing the importance of this aspect.

Let us consider our personal, individual experiences.
There are days when we feel fit and are able to accomplish a
lot, and do it with joy; there are other days when we have
to drag ourselves to do our work and its results are poor in
quality or quantity. This may be the result of a passing or
a chronic illness, physical or psychic or both, which is however
discreet enough to let us lead normal lives and careers-

But many diseases are more serious drags on human ac-
tivity and economic output. Chronic tuberculosis and malaria
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are perhaps the best known to all of you. I should also men-
tion schistosomiasis (or bilharziasis), a scourge on several of
these islands. These may kill and will, also for long keep their
victims unfit for work. There are other diseases which do
not kill, or nearly so, but will invalidate people for life or at
least many years. You have heard of trachoma, an eye disease
of early childhood which produces blindness or such impair-
ment of vision in adults that their victims are barred from
many occupations. You all know leprosy and its crippling
effect by destruction and deformation of hands and feet. You
have heard of yaws which ulcerate the skin, and destroy
bones, and during many years make life a misery to the vic-
tims. You know of paralysis following the acute attack of
polio.

Now these disgases are amongst those which large scale
campaigns are nok waged in many countries with the assist-
ance of WHO and of UNICEF. Each of the campaigns affects
tens or hundreds of million cases.

Now, whether by prevention or cure, this mass public
health action tends to remove men from the sick or crippled
and place them among the active population. It, therefore,
increases the number of producers without increasing the
number of consumers and the economic benefit is obvious.
The world eradication campaigns against malaria undertaken
in 1955 or the tuberculosis campaigns carried out by vacci-
nation and ambulatory drug treatments, even though they
tend to reduce mortality, have an even further reaching effect
on morbidity.

Take, for instance, malaria. It is estimated that there are
100 active cases for one annual death. Suppresion of the
disease by a well conducted eradication campaign, such as
has been conducted in many countries, tends therefore to
improve the health of some 60 producers (people at the active
economic age) for one death prevented, adding to the num-
ber of consumers. For such a chronic and relapsing condition
as malaria, it would seem that the gain would be of the order
of 10 to 20 fulltime producers gained for 1 additional con-
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sumers, a definite economic gain. Actually this gain has mani-
fested itself by a considerable increase in agricultural pro-
duction in many areas in which DDT malaria eradications
were waged with success, for instance, in India and in Ceylon.

In tuberculosis, the proportion of active cases to annual
deaths is not as high, but is estimated to range between 5
and 10. Even at five, supression of 5 invalids, i.e. non-pro-
ducing consumers, at the cost of maintaining alive one con-
sumer, is a definite economic advantage. It is bigger than
the figure suggests if one realises that only too often the tuber-
culosis patient is a young adult with a young family to sup-
port.

I have not mentioned, but I know you will, as myself,
appreciate the significance of disease and death prevention,
which cannot be measured in financial terms. It is true that
there are some diseases, like cholera, which kill switfly and
the control of which will add to the number of consumers
a well a producers. But there are also many diseases which
I have not mentioned (filariasis, onchocerciasis causive blind-
ness), sleeping sickness in tropical Africa, etc.) which are
causes of crippling and of disease as well as death.

1 think that the picture, as I have drawn it, is true. I
might add that prevention of disease improves the health
of people and their fitness of work for years

Once upon a time it was thought that protection of life
of “weak infants caused survival of unfits and weakened the
race.” Exposure of infants in Sparta and other Greek cities
was partly due to this belief.

It has now been proved that there is a more or less
constant relation between morbidity and mortality and that
fewer infant deaths also means fewer infants with lasting
damage in their liver, their lungs or other organs. So that
one cohort, one generation, giving fewer infant deaths will
also give fewer children’s deaths and young adult deaths.
Also if more adults enter old age, more healthy and fit adults
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do so, and they are, according to recent studies, longer able
to support themselves than people of the same age of the
previous generations.

My conclusion, therefore, is that we need not be torn by
doubt and ind n, when idering health
and health expenditure, and that we may give our whole-
hearted support to health campaigns, with the confident be-
lief that we arg contributing to the economic welfare of the
nation as welllas to the health of its members.

I thank you for your patience, gentlemen, listening to
me, and I thank you, Mr. President, for the opportunity that
you have given me to express my beliefs, I may say, my deep
convictions, in this matter.
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like the Philippines which has a backlog in terms of non-
school going children of the compulsory age due to lack of
facilities or interest will need to plan ahead and estimate how
many persons of school age there will be in order that an
expansion programme can be carried through efficiently. In
addition, it is necessary to estimate the number of teachers
that will be needed at some future date, since several years
may be required to train them. Also the construction of
buildings and the provision of other physical facilities take
considerable time so that planning need to be done well
ahead of time.

Moreover, since the coverage in the compulsory age
group is not yet complete, it is not enough and not correct
to consider only the size of the school age population; it is
necessary also to take account of the extent to which per-
sons of school age attend school. In countries without fully
developed school systems the enrolment ratios (participation
rates) are usually low. Plans for improvement of the en-
rolment ratio, etc., should be based on a’statistical appraisal
of the existing educationa! situation from these points of
view. Or, alternately improvement in the enrolment ratios
may be envisaged such that at a future date these ratios will
approach the correponding ratios for the present time for
some of the advanced countries.

This paper attempts to provide background statistics

pertinent to the ever-growing needs of planners and educa-
tors currently engaged in planning future facilities for al-
ready  overburdened school system throughout the
country.
The high birth rate, the lagging school building pro-
gramme, coupled with declining death rates especially infant
and early childhood mortality, the strict enforcement of the
compulsory elementary education and an awakening among
the masses of the people for elementary education programme
may imply heavy demands on the education head of the ex-
penditure. The magnitude of the problem involved is the
subject of the present study.
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2. of the School Age (713
years) for the Philippines, 1960-1980:

The elementary school age population (aged 7-13 years)
for 1960, 1965, 1970, 1975 and 1980 is obtamned by splitting
the availble Syear age group populations for the country
prepared by the UN. [5] by the application of the Karup-King
interpolation formula. (See Appendix Tables 1, 2, 3 & 4).

The estimated populations of each agessex group is given
for these periods in tables 1, 2, & 3 under three headings,
(a) the conservative, (b) the low mortality and (c) the
moderate fertility decline projections.  This has been
done not only to take care of the future possible course of
mortality and fertility but also to illustrate the effect of
a fertility decline on the educational needs of the country.

Under the conservative assumptions, fertility is assumed
to remain constant at the estimated 1950 level whereas mor-
tality declines at a rate which from average observations for
the world as a whole appears normal. Under the low mor-
tality assumptions, mortality rates are assumed to decline
very rapidly as otserved in the case of some of the Asian
countrivs like Ceylon, Malaya, Singapore and Taiwan. Fer-
tility is assumed to remain constant at the 1950 level. Under
the moderate fertility decline assumptions, mortality declines
at the normal rates based on average world experience and
fertility is assumed to remain constant at its 1950 level up to
1960 and then decline 5 per cent quinquennium [5].

The above method gives the populations aged 7-13 years
by single years of age by sex for 1960, 1965, 1970, 1975 & 1980,
so that by adding them up we would get the elementary
school age population for the different periods.

If the aim is only to obtain the total of the populations
aged 713 years by sex for the periods, then the following
simpler formula* may be used.

Uz1g = 448Uz g 4 1064 Uy — 1120, 0 (D)
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where Ux.y =population aged x to y. - This formula is much
simpler to use but in many circumstances we may need the
single year values themselves for getting the participants
in the school programme so that we have to do the elaborate
procedure using the Karup-King interpolation formula.
Another point which should be borne in mind is that
even though both the methods, the one based on the Karup-
King interpolation formula and the other based on equation
(1) estimate the same quantity, the population aged
713 years, since they are derived on different premises,
they may not give identical results. But for all practical
purposes, the indication of either will be good enough.

TABLE 1.

School Age Popull!lons (7-13 years) by Single Years
e by Sex for the Phillppines.

1960-80 (C: ions) (in th )
Year
Age  Sex 1960 1065 1970 197 1980
M 8882 4654 509 6511 7773
7 F 817 4813 5368 6355 7582
M 8T5 4411 529 6210 74T
8 F 3676 4370 5170 6121 7297
M 348 4344 6144 6090  7%5
9 F 3582 4238 5020 5944 7078
M 3747 - 4177 4982 5896  0L1
0 F D184 4092 433 %2 6339
M 3694 3982 47186 4661 6719
u_ F 3355 3918 4666 5523 6556
M 896 4605 B8 6459
2 F 3766 4489 6315  630.2
M M68 3740 4439 629 6230
18 P 3115 3636 4327 5128 - 6079
M 26918 29210 34751 4133 48926
Total F 2261 28503 3299 40138 47733

* derived from Newton's forward interpolation formula.
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TABLE 2.

School Age Populations (7-13 years) by Single Years of Age by
Sex for the Philippines, 1960-80 (low mortality assumptions)

(in thousands)
Year
Age  Sex
1960 1965 1070 19% 1980
, ¥ 4043 4992 6076 7462 9059
F 3975 4874 5925 7234 8765
3917 4787 5831 7162 8702
8
F 8SL4 4674 5690 69501 8426
M 3866 4619 5636 6906 8414
9
F 3697 4509 5498 6709 8150
M 3835 4415 5426 6627 8107
10
F 3569 4327 52047 6447 7855
M aT55 4185 5188 6319 1152
u
¥ 3413 4121 5060 6158 7517
¥ 3643 4011 4962 6045 7428
12
F 3272 8042 4846 5898 7208
M 8500 3892 4763 5806 7184
13
F 3147 3789 4652 5668 6929
2655.0 30001 37877 46327  6659.6
Total

24887 30236 36965 45065 54850
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TABLE 3.
School age populations (7-13 years) by single years

of age by sex for the Philippines, 1960-61
(Moderate fertility decline assumptions)

(in thousand)
Year
1960 1965 1970 1075 1980
Age  Sex

M 3882 4654 530 6037 6822

7
F 3817 4543 5260 5890 6654
' 85 MTT 5224 G815 6636

8
F 3676 43T0 5000 5788 6474
M 3148 4344 5080 6753 o491

9
F 382 4288 4956  G6LS 6303
o M a1 a7 4982 6635 6RT
® 384 4092 4859 5497 6183
= 3604 8982 4786 5489 6165

1
F 5 9918 4466 K54 6008
u 3601 8836 4605 6839 687

12
F 322 3766 489 5207 5845
s 3166 8740 439 5184 5835

1
F b %636 4327 5054 6698
LM 2913 20210 30506 30812 44263

Total
F 2261 28663 83656 38362 49193

138



ILLUSTRATIVE PROJECTIONS OF SCHOOL POPULATIONS

TABLE 4.

School age populations (7-13 years) by sex for the

Philippines, 196080 (under conservative, low
‘mortality and fertility decline assumptions)*

(in thousands)

Year
Sex 1960 1965 1970

1975 1980
M 25913 20210 31751 41133 48926
24261 28563 43809 40138 47733
Conservative
26229 29243 84872 41274 49074
F 24389 28644  340L1 40267 47870
M 26559  3090.1 7877 46327  5659.6
Low . 24887 8026 36965 45065  5486.0
Mortality
26RAT 30002 37983 46391 56748
F 24986 80287 37055 45130 54986
Fertility M 25918 29210 34506 39312 44263
Decline.
F 24261 28563 33656 98362 43103
M 26229 20243  M563 99444 44363
F 24389 28644 63706 38479 43281

*The first set of figures under the three assumptions is based on
tables 1, 2 and 8 respectively. The second set is based on equation (1),
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3. of the School Pop (713
years of age) for the Philippines, 1960-1980:

The results of the previous section provides the school
age population for the country for the 20 year period, 1960-
1980 But as already mentioned, in the case of Philippines
as in the case of several other countries not all children of
school age go to school. The following table (Table 5) gives
the enrolment rate by single year of age and sex for the coun-
try as obtained during the 1948 census.

Table 5.
Participation rates (per capita) for children aged

713 years in school programme, Philippines,
1948 and U.SA. 1950*

Age 4 8 9 10 u 1z 1
M FM FM FMFMFPFMFMF

846 616 636 705 789 58 185
Philippines 366 .42 .664 728 00 759 779

947 957 968 961 964 968 960
U. S A 949 959 964 964 965 965 962

*Source: Census of the Philippines, 1948, [ 2] and census of popula-
lation, Vol. I, Part 1, U.S, 1950, [6].

As can easily be noticed the highest participation rate is .799,
whereas a low a value as .346 also occurs. At least one
point which is evident from the table is that the participa-
tion rates are rather low thereby reducing the problem of
providing for large numbers of school children. But due to
governmental and other individual measures it can be ex-
pected that the participation rates will improve and reach
the levels obtaining in some of the advanced countries of the
world, say, by 1980. It is assumed that the Philippine rates
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for 1980 will be those obtained in the 1950 census of the

.S. [6]. The transition from the 1948 low rates to the
expected high rates in 1980 based on U.S. experience (given
in Table 5) is assumed to follow the logistic growth curve
pattern. Since only two points are known, the logistic curve
is fitted with the condition that the maximum value of the
participation rate is 1.000 (which is what it should be) and
that this value will be attained in the infinite future. The
logistic curve thus has the advantage over other simpler
curves like the straigth line etc. in that not only is the ab-
solute partigipation rate attained in the infinite future, it
also takes care of the usual pattern of diffusion of social
and economic revolutions where the rates are low and the
growth is fast followed by high rates and slow growth and
does not give absurd values of participation rates greater
than 1.000 or less than zero, at any point of time-

The actual projection of the participation rates for any
given age and sex was done as follows:

Let 7 ==

where y is the participation rate of any given age and sex
and d and | are respectively the maximum and minimum
participation rates possible.

Put  logez = a+bt,

‘where t is the time variable.

Therefore,
y-1 =4d-1
a+ bt
lT+e
is a logistic curve.
Here d=1,1=0, so that
y= 1
a+bt
T+e
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will give the participation rate for any given t. a and b
can be obtained from the two equations:

logeZy = a+bt;

log %) = a+bty

where Z, and Z, are respectively based on y, and y2, the
rates for 1948 and 1980 and t and t,may be taken respec-
tively as zero and one.

e projected participation rates for 1960 (1), 1965,
1970, 1975 & 1980 are given in Table 6 below.
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Table..6.
Participation rates for children aged 7-13 years by single

years of age and sex for the Philippines, 1960 (1), 1965,
1970, 1975, 1980 (based on logistic growth curve).

Age 7 8 9 10 1 12 13

Year M F M F M FMF M FM F MF

664 769 828 864 88T
1960 680 184 840 862 892

688 86 840 874 8% 814

1961 703 800 851 871 898 885  .887
11 802 851 883 899 880 893

1962 2% 814 861 819 908 891 898
734 816 861 890 904 887 898

1963 736 821 870 886 908 897 .89

65 B30 871 898 909 898 908
1964 66 840 879 895 913 908 905

T4 843 880 905 914 899 909
1965 185 852 888 900 918 909 910

856 896 918 935 935 924 930
1970 863 902 922 28 935 938 932

912 983 045 956 952 948 9
1975 915 936 946 949 953 951 940

947 957 963 961 964 958 960
1980 949 959 964 964 965 965 962
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The school populations (7-13 years of age) by single year of age and sex for
the country for the period 1960-1980 are given in Table 7 below:

Table 7.

School populations (7-13 years) by single year of age and sex. Philj
(C=conservation, LM=

pines, 1960-1980
low mortality and F D = fertility decline assumptions).

(in thousands)
Age 7 i 9 10 1 12 13 ‘Total
Year M FMF M FMF MF MF MF M F
2618 2003 3103 3287 3207 3118 3054 21270
c 259.6 2882 3000 3003 2993 2834 2744  2006.1
2685 3012 3201 3313 3331 3155 3084 21781
1960 LM 2703 2990 3105  307.6 3044 2773 20562
2578 2003 3103 3287 3277 3118 3054 21270
¥D 259.6 2882 3009 003 2993 2834 2744  2006.1
3602 8774 3823 3780 3640 3449 3400 25468
¢ 3566 3123 3763 3683 3697 3423 3300 25064
3864 4035 4065 3996 3825  360.6 3538 26929
1965 LM 3826 3082 4004 3894 3783 8583 3448 36520

3616 3794 3833 3780 3640 3449 3400 25512
FD 3580 8743 3174 8683 8597 3423 3309 25100

0961 “WHEWAOEA — NVIOILSILVIS HANIAAITIHA
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TABLE 7. (Continued)

Age 7 8 9 0w 12 13 Total
Year M F M F M FM FM FMFMFMF
470.7 4745 47122 465.8 4475 4255 4128 T169.0
c 463.3 4663 4628 4509 4377 4188 4033 31081
520.1 5225 5174 507.3 184.6 4585 443.0 54534
1970 LM 5113 513.2 506.9 4913 4746 4521 433.6 3383.0
4614 468.1 466.3 4617 446.9 427.0 4149 31463
FD 153.9 459. 456.9 4468 4372 4203 405.2 3080 2

5935 5850 5755 5637 5380 5187 - 4978 38684
.3 55

c S8L5 5720 5623 5459 5263 50 86.6 37810
6805 662 6526 6335 6016 5700 5498  4356.2
I 8] 9 6306 6347 5869  560.9 5379 42447

5887 5226 5035  490.9  3698.1
5313 5217 5102 4952 4796 36146

698.

7 6738  G4TT 6188 5981 4689
R 6823 6593 6327 6081

¢ 5848 - 43865
¥579 8328 8103 7190 7472 7116 6849 54239
1980 LM 83L5 - SO80 7857 7572, 7254 6956 - 6666  5270.3

G160 6350 G250 6090 5933 5786 . 5602 42423
) GL5 6209 6105 5960 G198 5640 5480 41507

SNOILVINJOd TOOHOS. O ‘SNOILOELO¥d FAILVEISATI
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4. Estimation of Elementary School Age and School Popula-
tlons (aged 7-13 years) by Single Calendar Years.

In the sections 3 and 4 we considered the school age and
school populations only at intervals of five calendar years
But in planning for the short term like the Five Year Plan,
etc., the data is required for each calendar year.

The exact method is to project the populations by single
years of age and sex by using single year survival ratios and to
calculate the births, etc. in the future by single years of age
and sex- This method even though exact requires data in very
great details which may not be available for many countries
and especially so for underdeveloped countries like the Phil-
ippines. As a matter of fact, for many of these countries even
the less detailed survival ratios for five year age groups and
sex and the specific birth rate for females by five year age
group in the reproductive age group may not be available
and the UN. model life table and the sex adjusted birth rate
etc. may have to be used.

If only populations aged 4 years and over are required for
each calendar year, ie., if there is no problem of estimating
births by single calendar year, then an approximate method
which may be used is the following. The five year survival
ratios on the basis of which the projection is made at inter-
vals of five calendar years may be split into single year sur-
vival ratios by the use of any of the usual splitting formulas
like the Karu-King formula applied to the logarithm of the
five year survival ratios. But this method is not only much
time consuming, it also involves the question of the applic-
ability of the usual interpolation formula where the function
doe not satisfy the usual conditions for the application of
interpolation formula.

Another simple method which will give the population
aged 4 years and over by single calendar year is the following.
The population aged O at time t will become aged 5 in time
t+5 and 10 in time t+ 10. Thus we have three values of
a decreasing function (assuming no migration in the period).
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Similarly, population aged one at time t will be aged 6 in
[time t + 5 and 11 in time t+ 10 and so on. Using these 3
values of the function and applying Newton's three point
formula for data given in five year intervals for the first
group (appendix table 5), we could get the single year age
distribution for ages 1 and above, for time t + 1, for ages 2
and above for time t + 2, and for ages 4 and above for time
t+4. If the single calendar year values are required when
there are available one value 5 years ago and another value
5 years after, we shall use Newton's three point formula
for the second to the last but one group (appendix table 6.)
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The elementary school age populations (aged 7-13 years)
by single year of age and sex for the single calendar years
1961, 1962, 1963 and 1964 under the low mortality assumptions

are given in Table 8.

TABLE 8.

School age populations (7-13 years) by single years of age
by sex for the Philippines, 1961, 1962, 1963 and 1964. (low
mortality assumptions) ( based on diagonal three point
interpolation formula for data given at five year inter-

vals).
(in thousands)
Year

Age Sex 1961 1962 1963 1964
M 4231 447.0 464.4 480.8

7 r 4165 4379 454.2 469.7
8 M 403.7 421.8 4449 463.1
F 3969 4163 439 4524

9 M 391.3 403.1 4206 4431
F 3810 8962 4141 4342

10 M 385.9 890.9 4024 4195
F 369.0 380.6 395.6 4131

13 M 8836 3851 8904 4018
N F 856.0 868.3 380.1 8949
12 M 8747 3816 3844 389.8
F 3404 355.1 3876 8795

13 M 363.5 8738 2806 383.6
F 3264 3396 854.2 866.8

M 27248 2803.3 28877 2081.7

Total F 2586.2 2693.0 2801.7 2910.6

The corresponding elementary school pnx:nxmeu (aged 713 years) by
single years of age and sex are given in Table
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TABLE 9.

School population (7-13 years) by single years of age by
sex for the Philippines, 1961, 1962, 1963 and 1964 (low

mortality assumptions) (

based on Table 8 and 6).

(In thousands)
Year
Age Sex 1961 1962 1963 1964
M 2901 8178 3409 3630
7
F 2028 3388 3598

3175

363.0

M 173 3383 3844

8
H 8175 3381 3605 380.0
M 287 343.0 362.1 385.9

9 3

F 3242 3411 360.3 3617
M 3373 3152 358.1 3767

10
F 3214 3345 3505 368.9
M 8120 3162 3529 3065.2

1
F 3197 3344 351 3605
M 8215 8358 3410 3481

12
F s01.2 3164 3291 3427
M 3228 2338 3418 3464

13
¥ 2895 303.3 3184 3319
M 20667 23601 24598 25697

Total

F 21663 23603 24004 25255
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5. Some Implications of the Projections:

The number of children of school age and the number
actually attending school in the future are very important
from the view point of the planner. The number and type
of teachers required, the classroom and other facilities to be
constructed etc., are based on these cstimates. Also the dis-
crepancy between the numbers of children of school age and
those actually attending school in the future may pin point
the magnitude of the problem in education planning. Juve-
mle prohlems and other social evils may increase in the future

and the economic develop-
ment and urbanization are accelerated without taking care
of the magnitude of the elementary education needs.

Rough estimates of the number of teachers needed in the
future may be worked out by basing it on available statistics
for the country or by assuming a teacher ta student ratio of
say 1 :350r 1 :40 [3, 4]. Also some idea of the needs for
school, classroom and other physical facilities may be worked
out on the basis of the existing conditions or may be based
on experience of some other countries. Better estimates of
the types and numbers of teachers, classrooms, schools and
other facilities could have been worked out if more abundant
data had been available. Some such data which could have
helped us would be the age sex distribution of school child-
dren by grade and also the distribution of the children by
provinces, subprovinces, poblaciones and if possible by bar-
rios. But since we didn’t have these data with us, the esti-
mates worked out by us could be taken only as the rough
indication of the magnitude and enormity of such a vital
problem as elementary education for the whole country.
Rough estimates of the expected regional distribution of
school age and school population for the period 1960-1980
have been worked out by one of us and is given in [ 1]

Coming to the conclusion of the present paper, it can be
seen that the school age and more so the school populations
are growing at an alarmingly high rate. Under the conser-
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vative ions the school age ion increases from
5,017,400 in 1960 to 9665 900 in 1980 i.e. almost double in the
20-year period. But the problem would be much more diffi-
cult if as is expected Philippine death rates decline very fast
as observed in the case of some of its neighbors — Taiwan,
Ceylon, Malaya & Singapore. This situation will correspond
to the indications of the low mortality projections. This seems
to indicate that the school age population will increase from
5,144,600 in 1960 to 11,144,600 in 1980, i.e. more than double in
1980. The figures given by the fertility decline model are in-
cluded only to show the effect of a decline in fertility on the
problem. There will be a difference of about 2.4 million chil-
dren in 1980 between the fertility decline and the low mortal-
ity projections and this is more than 20% of the number in-
volved at that time.

The above paragraph gives the magnitude of the problem
involved in terms of the number of children of school age.
But not all children of school age attend school. The partici~
pation rate which was rather very low in 1948 is expected to
reach the rather high level observed in the US. in 1950 by
1980- The implication of this in terms of number of children
who are expected to attend school in the future is given in
Table 7. Under the conservative assumption, whereas only
4,133,100 children of school age are expected to attend schools
in 1960, this:number would be 9,475400 in 1980. Under the
low mortality assumptions, the corresponding numbers are
4,234,300 and 10,694,200 and the figures under the fertility de-
cline model. the numbers would be 4,133.100 and 8,393,000. Tt
can be seen that under all the three assumptions the school
population has more than doubled in the 20-year period. But
under the low mortality projections, which seems to be the
pattern for the future for Philippines, the school population in
1980 is more than 2.5 times (hat in 1960.

6. Conclusion:

The future school age populations of the country by sex
as also the future school populations by sex bring out the
fact clearly that the country will be faced with tremendous
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problems with respect to elementary education in the next
20 years.

With the social and economic atmosphere in the country
existing at present, there is no very high probability of a
decline in fertility. But with possibilities for mortality dec-
lines in the future due to improved sanitation and public
health facilities, raised standards of living and a general
awakening of the masses, the possibilities seem to be for in-
creased numbers of elementary school age population in the
immediate future. This problem will be more difficult with
the education consciousness of the population and the incum-
bent heavier participations in the school programmes.

The jecti of i ( , low mortal-
ity and fertility decline) are based on some knowledge of the
demographic situation of the country. But as already men-
tioned the figures given for the low mortality projections
seem to be the ones which may be expected in the future to
agree more or less with reality.

The projection of the participation rates try to take care
of the usual pattern of social development.

Even with all the niceties of calculations etc.,, the esti-
mates provided may not in any case whatever give the exact
values in the future due to the inherent limitations of the
data, assumptions and method. But with the limited data at
our disposal, our aim has been to provide the educational
plonner with relevant statistics for the future and we hope
that in the immediate future the figures given here may be
take as guiding factors in education planning.
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Appendix Table 1.*

Composition of Popuhuon by sex and age, moso as projected
conservative assumptiol

(in thousand)
1960 1965 1970 1975 1980

Age
sroup

M F M FooM FoooM FoM ¥
o—4 07 24z 2038 2862 3463 3362 4092 3980  4BS3 478
(=) 1980 1952 2349 275 208 9256 3206 922 3824
1014 1780 1619 1943 1894 2810 2252 2185 2668 35 3166
1518 1L 138 1M 1586 1909 1m0 2275 227 2699 2632
02 167 181 18T 1294 1700 1545 1865 1818 2229 2175

*Source: The Population of SE. Asia [ 5 ].
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Appendix Table 2 **

Composition of Population by sex and age, 196080 as projected
‘with low mortality assumptions.

(in thousand)

1960 1965 1970 1975
Age o o
group
» F I F o F M F M
o— 4 2624 2555 3155 3067 9343 3716 4650 4485 5605
— 9 2059 2009 2515 2451 3063 2984 8753 3638 4505
1014 1806 1644 2038 1984 2492 2433 3040 2964 8720
1519 422 13¢5 1782 1622 2013 1965 2471 2415 3018
20—24 1167 1193 1393 1319 1755 1600 1987 1944 2444

5180

4415

3619

4+ Source: The Population of S.E. Asia [ 5 |.
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Appendix Table 3 ***

Composition of Population by sex and age, 1960-80 as projected
with normal mortality decline and moderate fertility decline.

1960 1965 1970 1975 1980

219 3194 3110 3581 8482 4037 3923
1950 1932 2349 2292 2705 2610 3039 2966 3432 3346
1780 1619 1943 lsva 2810 2252 667 Z60L 500 2020
1411 1333 1745 15KG 1909 1839 2275 | 2217 2632 2566

157 1181 1371 1294 1700 1545 1865 1815 2220 2195

— NVIOLISILYLS ANIJAITIHA
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Appendix Table 4.
Karup-King formula for obtaining single year values

for the first group for data given in 5 year
groups (Newtons formula).

Wsx  Wsx + 5 Wsx + 10
s5x 328 - 176
Posx a1 256 - o 016
Psy 42 192 016 — 008
Psc+3 136 088 - 024
5x + 4 088 144 - 032

Karup-King formula for obtaining single year values
the second to the last but ome grou
for data given In five year groups.

Wsx -5 W sx Wsx + 5
Psx 064 152 - 016
Bsx 41 088 224 — 032
ng +2 024 248 - 024
pox 3 - 032 224 008
5x + 4 - 016 152 064

Karup-King formula for obtaining single year values
for the last group for data given in 5 year
groups. (Newtons formula).

Wsx 10 Wsx -5 Wsx

5x ~ 032 144 088
Psx +1 = 024 088 136
Psx + 2 - 008 016 192
Pse+3 o6 — 072 256
Psx + 4 — 176 328
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Appendix Table 5°
3 point (second difference) formula for data given

in five year intervals for getting single year
interval data for the first group.

Ux  Ux+5 Ux+10
Ux 41 72 36

Ux + 2 48 64

Ux 4+ 3 28 84 -12
Ux + 4 12 96 —08

Appendix Table 6

3 point (second difference) formula for data given
in five year intervals for getting single year
interval data for the second to the last but one group.

Ux - Ux Ux +5
Ux + 1 96 12
Ux +2 84 28
Ux +.3 64 48
Ux + 4 ~08 36 7
In appendix table 4
¥sx = Population aged 5x .to 5x + 4 and
. Px = Population aged x.

In appendix tables 5 & 6

Ux =" Value of the function for x.
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ON THE USE OF AREA (PLOT) SAMPLING IN OBJECTIVE
YIELD ESTIMATION OF PALAY

af
by Jose S. Gutierrez—

It is now becoming a universal procedure to estimate the
yield of rice objectively by area or plot sampling. The size and
shape of plot used vary from country to country. Plots similar
to those used in rice are likewise applied in the objective yield
survey of other crops. A crop cutting plot of 1/80 acre or 33
feet by 16-1/2 feet have been widely used in India and Ceylon for
cotton, rice and wheat; Thailand adopted a:5 meters by 10
meters plot for paddy rice; Japan used a circular plot of 3
square meters in size; Basutoland employed a plot of 1/100
acre or 7 yards by 7 yards in the objective survey of yield of
maize, sorphum, peas, Oats and beans; the United Stated Stated
used a U-shaped rigid steel frame with the length of each arm
placed at 24 inches and the distance between the two, 26.136
inches: yielding an area of 1/10,000 acre for wheat and the
crop cutting in West Germany on wheat, rye and potatoes
employed one square meter plot.

In the Phili i ics Division
of the Department of Agriculture and Natural Resources
adopted 5 square meters plot in determining objectively the
yield of rice and .corn together with row or line sampling. It
was observed however, that there is a tendency for the area
or plot method to overestimate “the'true yield hence this
study.

. .Theoretical Considerations

Preliminary: survey results of the Agricultural Economics
Division on the objective yield determination of palay indicate
that the percentage error is affected by the spacings between
plants or hills (distance of planting) and the length of the

2/ Assistant Professor in Statistics, U.P. Statistical Center. Prepara.
tions of the necessary materials and computations were done by Mssrs.
Cesar O. Marquez and Honesto B. Rico, respectively of the same office.
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sides of the cropcutting plot. It seemed that as the plants
are planted together there is a larger percentage of error com-
mitted as shown'in the following table.

af
Table 1. Percentage of Error by Spacing and Shape of Plots™

Sample Number ~ Spacing  Percentage Error

A. Square Plot (per meter square)
1 1533 x 14.66 395
2 10.60 x 10.10 12,50
3 6.51 x 510 2183
4 13.23 x 12.70 1317

B. Triangular Plot (Equivalent Triangle s = 1.519 m.)

1 16.33 x 16.00 395
2 13.70 x 1220 325
3 620 x 720 2183

4 606 x 4.11 1317

€. Circular Plot (Diameter = 1.128 m.)

1900 x 1767 2615
13.90 x 1260 125
650 x 5407 4182
472x 378 . e

a2lw N

21 Average of 6 trals cach.
Source: A report on the experimental crﬂMnt!mg survey. con-
Gucted in Santa
AED; DANR 1955 1st Quarter l’mg‘lé‘u chvr\
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This tendency was observed to be true with square, tri-
angular and square plots.

If thos# observations are true it could be hypothesized
that the number of hills enclosed by the plot may be related
to or a function of sides or diameter of the plot used and the
spacing or distance of planting of the crops. It is therefore
logical to state that the following expectations holds on arca
sampling applied to the objective yield estimation of palay if
the sides of the plots are in the direction of the spacing of
the crops.

For square plots

1. B (Hintmum nusber of hills cwt) = (£)°

2. E (Mazimun nusber of hills aut) = (£ + 1)°

where s is the length of the side of the square and d, the
distance of planting. The lengthwise (d) and crosswise (d,)
spacings are equal, or square planting is used. If the length-
wise and crosswisc spacings are not equal the following expecta
tions will apply:

3. E (Minimn number of hills cut) = (

4. E (Meximun number of hills cut) = {di +1
3

o
.

For rectangular plots, square planting
=1 w
1. E (Minimum number of hills cut) = < X +

2. E (Maximum number of hills cut) = (% + 1)(% +1)
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If however rectangular planting is used, the expectations
on the number of hills cut are as follows:

1
3. E (Minimun number of hills cut) =g~ X
Y

1 v

4. E (Maximun nusber of hills cut) = (g~ + D(g~ *+ 1
s

1

or (- +D(g- + D
q,

Which of these will yield the minimum depends upon the rela-
tionships of the spacing and sides of the plot.

For circular plots, the concept of the spacings which will
yield exact multiples of the diameter is expected to give the
maximum number of hills. These expectations will be some-
what similar to those of a square plot whose side is equal to
the diameter of the circle.

If the sides of the plots are not in the direction of the
spacing of crops the computation of the expectation becomes
more complicated. TIf the sides of the plots are in the direc-
tion of the diagonal of the spacing of the crops, the expected
number of hills cut are as follows:

Square plots, square planting:

1. E(Maximum number of hills cut) =

2. E(Minumum number of hills cut) = E (Maximum
number of hills cut) minus one.

Square plots, rectangular plantings:

1. E(Maxioun number of hills cut) = [ s +1]°
iy

2

+[ ]

s
XA

LTI L e—
STATISTICAL CENTER LIBRARY
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2. E Minimum number of hills cul) = E (Maximum
number of hills cut) minus o

Rectangular plots, square planting:
1. E(Maximum number of hills cut) = 1 + 1) [ =+
Vet Mgt v

1

1
+
Ul
2. E (Minumum number of hills cut) = E (Maximum
number of hills cut) minus one.
Rectangular plots, rectangular plantings:

1
1. E(Maximun nunber ofhills cut) =(m

.
G

1 "
+ e =)
/d" + d§] [/uj + a2

2. E (Minimum number of hills cut) = E (Maximum
number of hills cut) minus one.

Methods and Materials

To test the theoretical considerations discussed in the pre-
ceeding section various distances of planting were drawn to
scale on a 20 centemeters by 20 centemeters square. The scale
used was 1/2 centimeter equals 20 centimeters. The distances
studied were as follows:

A. Square plantings (centimeters)

20 x 20
25x 25
30 x 30
35x35
40 x 40
45 x 45
50 x 50

NounhwN-~
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B. Rectangular planting (centimeters)

20x 25
25 x 30
30 x 35
35 x 40
40 x 45
45 x 50

AW

Rectangular plantings have been included in this study
due to the fact that although the common practice is a square
planting the spacing is seldom maintained due to the ir-
regular tillering of the individual plants.

The sizes and shapes of plot studied were as follows

1. 5 square meters squere (s=v'5)

2. 5 square meters circular (d=2v 5/n )
10 square meters square (s =+ 10 )

d=2v 10/m}

»

10 square meters circular

5. 10 square meters rectangular (2 x 5)
Drawn to scale facimiles of these plots were prepared
and used in this study.

The position of the plots in relation to distance of plant-
ing was also considered. To differentiate the two_ positions
studied the following terms were used o

1. Parallel or perpendicular position refers to-‘the sidés
of the plot following the same direction as the spacing as
shown in the following illustration.
hills or plants

-sample plots
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For rectangular plots and rectangular plantings there are
two positions which could be considered parallel or per-
pendicular as shown:

I D P
) i

In a non-parallel or non-perpendicular position the sides
of the plot do not follow the direction of the spacing as

shown : . e e e e

This aspect of the study is applicable only to square and
rectangular plots.
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Discussion of Results

On the Expectation and Actual Number of Hillz Cut by Posi-
tlon of Square and Rectangular Plots.
there is a close agreement between the expectations and actual
counts of the number of hills cut by position of squarc and
rectangular plots.

(See also figures | and 2)

As shown on table 2,

Table 2. Comparison of Expected and Actual Number of Hills
Cut by Position of Square and Rectangular plots

Expected Actual
Distance of Planting Maximum  Minimum  Maximum  Minimum

A. 5 Square meters

20 x 20
25x 25
30 x 30
35 x 35
40 x 40
45 x 45
50 x 50

B. 10 Square

20 x 20
25x 25
30 x 30
35x35
40 x 40
45 x 45
50 x S0

12x12
10 x 10
8x 8
7x 7
6x 6
6x 6
5% 5
meters (square)
16 x 16
13x13
1 x 11
10 x 10
9x 9
7x 7
7x 7

166

9 x
7x
6 x
5x
5x
4x

15 x
12 x
10 x
9 x
8 x
6 x
6 x

1"

N N )

15
12
10

® o ® o

12 x
10 x
8 x
7x
€ x
5x
5x

16 x
13 x
1 x
10 x
8 x
7x
7x

16
13
11
10

P Y Ry

x
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€. 10 Square meters (Rectangular)

20 x 20
25x 25
30 x 30
35x35
40 x 40
45 x 45
50 x 50

D. 10 Square

20 x 25
25 x 30
30 x 35
35 x 40
40 x 45
45 x 50

26 x1

20 x
18 x
15 x
13 x
12 x
11 x

1
9
8
6
6
5

5

25x 10 26x11 25x 10

20x 8 21x 9 20x 8

17x 7 18x 8 17x 7

4x 6 15x 6 l4x 6

12x 5 13x 6 12x 5

Ix 4 12x 5 11x 4
4

10 x Ilx 5 10x 4

meters (Lengthwise parallel rectangular plots)

2t x 11

17 x
15 x
13 x
12 x
11 x

9
7
6
6
5

E. 10 Square meters (crosswise

20 x 25
25 x 30
30 x 35
35 x 40
40 x 45
45 x 50

26 x
21 x
17 x
15 x
13 x
12 x

9
7
6
6
5
5
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20 x 10 21 x 11 20 x 10
16x 8 17x 9 17x 8
“x 6 1Sx 7 14x 7
12x 5 13x 6 12x 6
Itx 5 11x 6 11x 5
0x 4 11x 5 10x 4

parallel rectangular plots)

25x 8 26x 9 25x 8
20x 6 21x 7 20x 7
16x 5 17x 6 17x 6
4x 5 15x 6 14x 5
12x 4 13x 5 12x 4
Mx 4 11x 5 11x 4
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F. 5 Square meters (Parallel square plots)

20x 25 12x10 11x 9 12x10 1lx 9
25 x 30 10x 8 9x 7 10x 8 9x 7
30 x 35 8x 7 7x 6 8x 7 7x 6
35 x 40 7x 6 6x 5 7x 6 6x 6
40 x 45 6x 6 5x 5 Sx S 5x 5
45 x 50 6x 5 5x 4 5x 5 4x 4
G. 10 Square meters (Parallel, square plots)
20 x 25 16x13 15x12 16x13 15x 12
25 x 30 13x11 12x10 13x11 12x10
30x35 1Ix10 10x 9 11x10 10x 9
35 x 40 10x 9 9x 8 9x 8 9x 8
40 x 45 9x 7 8x 6 8x 7 7x 7
45 x 50 T7x 7 6x 6 7x 7 6x 6
S Square meters (Non-parallel)

20 x 20 145 144 145 143 ’
25x25 85 84 85 84
30 x 30 61 60 61 60
35x35 4 40 41 40
40 x 40 41 40 41 40 l
45 x 45 21 20 25 2
50 x 50 21 20 25 24
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Expected Actual
Distance of Planting Max. Min. Max. Min.

10 Square meters (Non-parallel square plots)

20 x 20 265 264 264 264
25x25 181 180 145 144
30 x 30 13 112 113 112
35x 35 85 84 85 84
40 x 40 61 60 61 60
45 x 45 61 60 41 40
50 x 50 41 40 41 40

10 Square meters (Non-parallel rectangular plots)

20x 20 283 282 270 270
25x25 175 174 174 160
30 x 30 125 124 124 124
35x 35 90 89 95 94
40 x 40 86 85 2 63
45 x 45 60 59 56 56
50 x 50 53 52 53 52

On the Range of the Number of Hills Cut. As shown on
Table 3, the following could be observed:

1. There is a tendency for the range to be wider for smaller
spacings.

2. The range tends to be wider for parallel position of the
plots in relation to spacings.

3. Square and rectangular plot give wider ranges than
the corresponding circular plots.
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TABLE 3: Range and Difference of Maximum and Minimum
Expectation from The True number of Hills.

Diference from True Number of Hills
Range Parallel Non-parallel
Distance of Planting Purallel Non-parallel
Max.  Min. Max Min.

10 Square meters (rectangular):

20 x 20 % 0 3% 0 20 20
25x125 2% % 29 0 u 0
30 x 30 25 0 3 8- 13 13
35 x35 6 1 9 3 14 B
40 x 40 8 9 122 2 10 1
45 x 45 u 0 6 5* 7 7
50 x 50 51 15 0 13 12
10 Square meters (square):
0 x 20 31 0 6 25 14 14
%5x25 3 19 160 15*  16°
30 x 30 20 1 10 1 2 1
3Bx35 97 1 19 0 4 3
40 x 40 o 1 2 2 o2
45 x 45 B 1 6 13 g o
50 x 50 B9 4 0
5 Square meters (square):
20x20 B 2 19 & M 2
5x25 91 20 5 4
30 x 30 15 1 9 & 6 5
Bx35 4 1 9 4 0
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Range Parallel
Distance of Planting  Parallel Non-parallel

Max.  Min.
40 x 40 6 56
45 x 45 1 [E
50 x 50 6 54

10 Square meters (circular):
20 x 20 31 6 25
25x 25 25 9 16*
30 x 30 21 0
35x35 19 9 0
40 x 40 0 2 2
45 x 45 13 6 13
50 x 50 13 9 a4
5 Square meters (circular):

20 x 20 1 121
25x 25 1 9 8
30 x 30 1 6 5
35x 35 1 5 4
40 x 40 5 6 1
45x45 3 [
50 x 50 3 "3

Diference from True Number of Hills

Non-p:

Max.

llel

Min,
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. Diference from True Number of Hills

Range Parallel  Non-parallel

Distance of Planting Parallel Non-parallel
Max.  Min. Max Min.

5 square meters: square

20 x 25 213 20 3 0
25 x 30 17 3 * s 3
30 x 35 14 3 8 s 7 5
35 x 40 6 1 7 1 6 4
40 x 45 o 3 22 2¢ 4 1
45 x 50 9 1 3 6 3 2

10 square meters: square

20 x 25 28 5 8 20* 3* 8*
25 x 30 23 3 10 13* 2 1*
30 x 35 20 3 15 5* 4 1

35 x 40 0 3 1 1 0 3*
40 x 45 7 3 1 6 0 3
45 x 50 13 1 5 8* 3* 4

10 Square meters: rectangular (Lengthwise)

20x 25 3 0 31 0 15 15
25 x 30 17 0 20 3 14 14
30 x 35 7 2 10 3 13 1
35 x 40 ’ 6 1 7 1 10 9
40 x 45 1mno1on 0 3 2
45 x 50 15 1 1 4 9 8
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Diference from True Number of Hills
Parallel Non-Parallel

Range
ance of Planting Parallel Non-Parallel
Max.  Min. Max. Min

10 square meters (rectangular) (Crosswise)

20x25 34 34 0
25 x 30 7 14 7
30 x 35 0 7 7
35 x 40 20 19 1™
40 x 45 17 15 7™
45 x 50 1 11 0

5 Square meters (circular):

20 x 25 3 7 4
25 x 30 3 5 2

30 x 35 3 4 1 1
35 x 40 1 2 1

40 x 45 3 4 1

45 x 50 3 2 "

10 Square meters (circular):

20 x 25 5 13 8

25 x 30 3 10 7

30 x 35 7 8 1

35 x 40 3 4 1

40 x 45 3 1 3

45 x 50 1 1 0

* Less than the true number of hills
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On the Tendency to Overestimate the True Number of Hills.
It could be also seen in Table 3 that the following are true:

1. There is a greater tendency to overestimate the true
number of hills with non-parallel plots than the corresponaing
parallel plots. Although non-paraile]l minimum expectations
tended to overestimate the true value the differences from the
true value are not as large as those in the corresponding plots.

2. The tendency to overestimate with circular plots is
larger than those of the square and rectangular plots.
minimum expectations for circular plots tended to overestimate
the true number of hills.

3. The true numbers of hills are included in more num-
ber of cases in larger plots expectations of maximum and
minimum number of hills.

Summary and Conclusion

There seens to be strong indications for area samoling
to overestimate the number of hills in the objective yield
determination of palay. Before any size and shape of plots
be adopted for objective yield determination and the most
commonly used distance of planting should be determined
and the appropriate size and plots including the position in
locating the plots in the field be in order to be as close as
possible to the true value.

Although it may appear that area samples in crop<utting
survey of palay tend to be biased upward it could still be
used. A biased estimator could still be adopted if the degree
of bias is small in relation to the standard diviation of the
estimator (Anderson and Bancroft 1952). The average error
obtained by the Division of Agricultural Economic Division for
area samples is about 3 percent more than the true yield.
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Figure 1. Positions of plot with expected maximum number
of hills cut.

a. Square or rectangular plots, square or rectan-
gular plmungs, parallel position.

b. Square or rectangular plots, square or rectan-
gular plantings, non-parallel position.

rzclangular plantings
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Figure 2. Positions of plots with expected minimum number
of hills cut.

a, Square or rectangular plots, square or rectan-
gular plantings, parallel position.

b. Square or rectangular plots, square or rectan-
gular plantings, non-parallel position.

square or rectangular plantings.

plots,

c. Circular




AREA SAMPLING IN YIELD ESTIMATION OF PALAY
Literature Cited
1. Anderson, R. C. and T. G. Bancroft, 1952
Statistical Theory in Research. New York: McGraw-Hill
Book Company, Inc. p93
2. Gutierrez, Jose S. 1960
Objective Yield Estimation Studies and Surveys in the Phil-
ippines. The Statistical Reporter Vol. IV No. 1 pp. 19

3. Progress Report of the Agricultural Economics Division for
the First Quarter, July 1 to September 30, 1955.

177



1958

1960

1960

1955

1952

1960

1954

1954

1961

1953

1952

PHILIPPINE STATISTICAL ASSOCIATION
Incorporated
P. 0. Box 3223, Manila

Y OF
Recording Year of Admission
December 31, 1960
—A—

S, Mrs. Lagrimas V; Division of Research and
Special Studies, Bureau of the Census and Statistics,
Aviles Street, Manila.

ABAYA, Miss Teresita S.; Economic Development Con-
sultants, Lorenzo Bldg., Cor. Vito Cruz and Taft
Avenue, Manila.

ABESAMIS, Miss Aurora B.; Filoil Refinery Corporation,
Union Cement Bldg., Bonifacio Drive, Manila.

ACAYAN, Mrs. Dolores S.; Board of Tourist and Travel
lndus:ry, Shurdut  Building, Intramuros, nila;

AGUIRRE, Tomss E.; Philippine National Bank, Escolta,
anila.

AGUSTIN, Napoleon; Bureau of the Census and Statis-
tics, Aviles Street, Manila.

ALINO, Reinaldo; Exchange Control Department, Central
~ Bank of the Philippines, Manila.

ALONZO, Domingo C.; The Statistical Center, University
of the Ph|hypmes. Rizal Hall, Padre Faura, P.O. Box
479, Manila.

ALOUIZA, Rosalino A.: PASC. Philippine Army, Fort
William McKinley, Rizal.

TE, V.; Menzi & Co., Inc. Mati Project,
Claveria. Davao City.

ANTIPORDA, Alfredo V.:Foreizn Exchange Department,

Central Bank of the Philippines, Manila.

* Founding Member



1960

1958

1954

1960

1951

1953

1954

1953

1953

1958

1960

1958

1959

1957

1960

1960

ARO, Sergio M.; 1118 Estrada, Singalong, Manila.

AROMIN, Basilio B.; Standards & Review Branch,
Office’ of Statistical Coordination and Standards,
National Economic Council, Padre Faura, Manila.

AROMIN, Pollmrpio P.; 26 Kadig St., Sta. Mesa Heights,
Quezon City.

ASLAM, Muhammad; c/o The Statistical Center, Univer-
sity of the Philippines, P. 0. Box 479, Manila.

'AY(CZARDO. Dr. Manuel Ma.; 178 Porvenir St, Pasay

ity

—B—

BACANI, Alberto C.; Records Division, Registrar’s Office,
University of the East, Manila.

BALTAZAR Tomas; Bureau of Private Schools. Manila.

BANCOD, Ricardo T.; The Philippine American Life
Insurance Co., Inc., Wilson Building, Juan Luna,
Manila.

BANTEGUI, Bernardino G.; FAO Regional Off:ce Mali-
wan Mansion, Phra Atit, Bangkok, Thailand.

BANTEGUI, Mrs. Celia G.; 83 Lambay, Sta. Mesa
Heights, Quezon City.

BARBER, Dr. Clarence L.; Department of Economics,
University of Manitoba, Wmmpeg, Canada.

BARRETTO, Mrs. Felisa R.; Bureau of the Census and
Statistics, Aviles Street, Manila.

BARTOLOME, Pedro V.; National Income Branch, Office
of Statistical Coordination and Standards, National
Economic Council, Padre Faura, Manila.

BATARA, Adriano Government Service Insurance
System, Arroceros Street, Manila.

BAUTISTA, Mrs. Lourdes O.; Group Actuanial Depart-
ment, Insular Life-FGU Tnsurance Group, 21 Plaza
Moraga, Manila.

BELARMINO, Isagani C.; Agricultural Economics Divi-
sion, Depa.r!men( of Agmculture and Natural Re-
Sources, Quezon City.

179



1959

1960

1961

1953

1953
1952

1959

1960

1952

1952

1957

1960

1961

1960

1961

BELLEZA, Miss Ines G.; Department of Mathematics,
College of Liberal Arts, University of the Philippines,
Diliman, Quezon City.

BELTRAN, Diosdado C.; Philippine Army, Armed Forces
of the Philippines, Camp Murphy, Quezon City.

BENDARA, Manuel; Graduate School, University of the
Philippines, Diliman, Quezon City.

BENITEZ, Dean Conrado; Phx]lppmes Women'’s Univer-
sity, Taft Avenue, Manila

BENGZON, Arturo; Mamger DBP Branch Iloilo City.

BLARDONY, Sr., Mauro; Control and Analysis Depart-
ment, Insular’ LifeFGU Insurance Group, 21 Plaza
Moraga, Manila.

BRENNAN, Mrs. Carolina; Department of Mathematics
College of Liberal Arts, University of the Philippines,
Diliman, Quezon City.

BREEN, Thomas J.; Census Statistical Adviser, ICA,
Manila.

BRINGAS, Honesto; Chief, Labor Statistics Division,
Department of Labor; P. Campa, Manila.

BUENAFE, Manuel E.; Director, Bureau of the Census
and Statistics, Aviles Street, Manila.

BUENAVENTURA, Miss Angeles R.; The Stahstmsl
Centelr, Umverslty of the Phlhppmes‘ P. 0. Box 479,
M:

BUENAVENTURA, Miss Corazon R.; Research and
Evaluation Section, Division of City Schools, Manila.
BULATAO, Rev. Jais Director, Institute of

e 8J.;
Philippine Cu]mre Auneo de Mam]a P. 0. Box 154,
Manila.

——

CALABIO, Wilfredo T.; Finance Officer, Philippine
Rural Reconstruction Movement, 1870 Taft Avenue,
Manila.

CARPIO, Miss Elenita A.; Special Studies Division, Ex-
port Depmment Central Bank of the Philippines,

180



1952

. 1954

1960

1960

1960

1958

1955

1953

1957

1960

1960
1952

1956

1952

1953

CASTILLO, Jose V.; Agricultural Economics Division,
of i & Natural Resources, Que-

zon City,

CASTRO, Dr. Amado A. Acting Director, Institute of
Economic Development and Research, University of
the Philippines, Diliman, Quezon City

CEJALYVO, Miss Flor V.; Department of Mathematis,
College of Liberal Arts, University of the Philippines,

iliman, Quezon City.

CHENG, John William; Philippine Bank of Communica-
tions, 122 J. Luna, Manila.

CHEW, Miss Rosario G.; Philippine Manufacturing Com-
pany, San Luis, Ermita, Manila

George: President, Robat Statistes, EI Hoger

Fllxpmo Building, P. 0. Box 1141, Man

CONCEPCION, Miss Mercedes B.; The Stansucal Center,
University of the Philippines, P. O. Box 479, Manila.

CULABUTAN, Miss Paz B.; Assistant Director, Depart-
ment of Economic Research, Central Bank of the Phil
ippines, Manila; General Trias, Cavite.

CUNANAN, Joaquin; College of Commerce, Union Col-
lege of Manila, 126 Espasia, Manila.

CUSTODIO, Vicente F.; General Headquarters, Armed
Forces of the Philippines, ISAFP, Camp Murphy,
Quezon City.

CRUZ, Miss Carmelita J.; 1812 Singalong, Manila,

CRUZ, Dean Santlago F. de la; College of Commerce,
University of the East, Manila,

o

DABU, Fermin M.; Robot Statisics, Bl Hogar Filipino
Building, P. 0. Box 1141, Mani

*DALISAY, Dr. Amando M.; Aclem Paper Mill, Trade
Center Building, Intramuros, Manila.

DIAZ, Gilberto C.; Exchange Control Department, Cen-
tral Bank of the Philippines, Manila.

Founding Member

181



1956

1958

1958

1960

1952
1953

1957

1959

1960

1958

1953

1954

DIAZ, Luis C.; 316-317 Phoenix Building, Intramures,
Manila.

DY LIACO, Jaime; 17 Cabanatuan Rd, Philamlife Homes,
Quezon City.

—E—

ESTONACTOC, Miss Ernestina; National Income Branch,
Office of Statistical Coordination and Standards, Na:
tional Economic Council, Padre Faura, Manila.

ELAM, Jr, Edgar H.; Census Statistical Adviser, ICA,
Dewey Boulevard, Manila.

—F—

FERNANDEZ, Carlos P.; Fernandez Hermanos, Inc.;
109 Juan Luna, Manila.

FERNANDEZ, Jose B. Jr.; President Far East Bank &
Trust Co. Aduana, Intramuros, Manila.

FLORENTINO, Pedro F.; Statistical Coordinator III,
National Income anch OSCAS National Economic
Council, Padre Faura, Manila.

FLORES Mrs. Lydia Habana; D:plnment of Mathema-
tics, College of Liberal Arts, University of the Philip-
pines, Diliman, Quezon City.

FONCIER, Mrs. Josefina C.; Department of Mathematics,
College of Liberal Arts, University of the Philippines,
Diliman, Quezon City.

FRANCHE, Perfecto R.; Chief, Division of Surveys, Bu-
reau of the Census and Statistics, Aviles Street, Manila

——

GALANG, Major Eulogio G.; War Potential and Statis-
tical Service Branch, Research and Develobment Divi-
sion, GHQ, AFP, Camp Murphy, Quezon City.

GARCIA, Mrs. Fanny Cortes; Director, Department of

Econ[omlc Research, Central Bank of the Philippines,
anila.

* Founding member

182



1957

1955

1957

1951

1961

1952

196!

3

GONZALES, Cipriano S.; President, C. S. Gonzales &
Company, 301-302 Madngal Bldg Escolta, Manila,

GONZALES, Manuel M.; Robot Statistics, El Hogar Fili-
pino Building, P. O. Box 1141, Manila.

GOPEZ, Eduardo C.; P. O. Box 3177, Manila.

GRAU, Cesareo H.; Philippine American Life Insurance
Co., Wilson Bldg. Juan Luna, Manila.

GUTIERREZ, Mrs. Belen Enrile; Dean, Institute of Ac
counts, Far Eastern University, Manila.

GUTIERREZ, Jose S.; Statistics Department, Service
Building, Iowa State Umverslty, Ames, Towa, U. S. A.

GUILLERMO, Rodrigo; Victorias Milling Company,
Negros Occidental.

—H—

HENARES, Miss Rosario; 52 Banahaw Street, Cubao,
Quezon City.

HERBER, Teodorico; Department of Economic Research,
Central Bank of the Philippines, Manila.

HERNANDEZ, Mrs. Luz S.; Dept of Labor (Labor
Information and Statistics Setvices Project) 1003
Arlequi, Quapo.

*HIZON, Dr. Manuel 0.; Government Service Insurance
System, Arroceros Street, Manila.

HOOLEY, Dr. Richard W.; Wolff and Company, P. 0. Box
2257, Manila.

ISIP, A. B.; Philippine Chamber of Industries, Inc.,
Manila Houl Manila

ITCHON, Gabriel Y. Department of Economic Re
search, Central Bank of the Philippines, Manila.

—I—

JACILDO, Luls; Weather Bureau, Manila.
183



1957

1960

1959

1954

1952

1955

1955

1952

1956

1954

1958

1952

1956

1956

JACOBE, Mrs. Natividad G.; Standards and Review
Branch, Office of Statistical Coordination and Stan-
dards, National Economic Council, Padre Fauia,

anila.

JOWERS, Walter N.; Public Administration Advisor
(Census), USOM/ICA, Manila.

JUPP, Miss Kathleen; 7 Ross Street, Waverton, Sydney,
Australia.
i
LANDAS, Marcelo R.; Board on Pensions, Veterans
Memorial Building, Arroceros, Manila.

r. Hilarlo; Institute of Hyglene University of
the Phlhppmes Herran, Manil

LAZATIN, Mrs. Tala P.; Assistant Actuary, Government
Service Insurance System, Arroceros, Manila,

LEONOR, Miss Concepcion; University of Sto. Tomas,
Expafia, Manila.

LESACA, Dr. Reynaldo; Institute of Hvgiene, Univer-
sity of the P}uhppmﬂ Herran, Manila.

LIEBERMAN, n D.; Housing Dlvmon, Bureau of
the Census, Washmg(on 25, D. C,

LIZARDO, Jose M.; Exchange Control Department, Cen-
tral Bank of the Philippines, Manila,

LLACUNA, Fellelstmo; Industrial and Allied Statistics
Division, Bureau of the Census and Statistics, Aviles
Street, Manila.

LOMOTAN, Cesar J.; Assistant Director, Import Depart-
ment Central Bank of the Phil, Manila.

LOPEZ, Francisco C.; Robot Statistics, EI Hogar Filipino
Building, P. 0. Box 1141, Manila.

LOPEZ, Eugenio; Agricultural Economics Division, De-
partment of Agriculture and Natural Resources, Dili-
man. Quezon City.

184



1960

1961

1957

1958

1954

1958

1959

1958

1953

1961

1959

1960

1960

1957

1958

LOPEZ, Marciano Brion; Philsugin, Hill Property, In-
surefco, Mandaluyong, Rizal.

LYNCH, Rev. Frank, S.J.; Director, Institnte of Philip-
pine Culture, Atenéo de Manila, P. O. Box 154, Manila.

MADAMBA, Rodolfo R.— c/o Bureau of the Census and
Statistics, Aviles Street, Manila.

MAKANAS, Elpidio; Division of Surveys, Bureau of the
Census and Statistics, Aviles Street, Manila.

MAGTIRA, Cirilo; Mapua Institute of Technologv Doro-
teo Jose, Manila.

MAKANAS, Elpidio; Division of Surveys, Bureau of the
Census and Statistics, Aviles, Manila.

MAPA, Miss Felina G.; Department of Mathematics,
College of Liberal Arts, University of the Philippines,
Diliman, Quezon City.

MASULIT, Teofilo; Industrial and Allied Statistics Divi-
sion, Bureau of the Census and Statistics. Aviles
Manila

MAULIT, Dimas A.; Chief, Agricultural Economics

Division. Department of Agr!cuhurc and Natural Re-
sources, Quezon City.

MCPHELIN, Rev. Michael, S.J.; Chairman, Economics
Depﬂ.\'tment, Ateneo de Manila, P. 0. Box 154, Manila.

MENDOZA, Artemio; Filipinas Mutual Fund, Trade
Center Bmldmg, Intramuros, Manila.

MENDOZA, Delfin S.: Philippine Army School Command,
Phlhp'pme Army AFP, Ft. William McKinley, Rizal.

MENDOZA, Miss Elvira P.; 1414 Fast 59th Street,
Chicago 37, Illinois, U. S. A.

MERCADO, Julian; Trade Control Consultant, Exchange
Department, Central Bank of the Phlllppmc, Manila.

MLUJARES, Tito A.; 301-B Holden Green, Cambridge,
Massachusetts, U.S.A.

MORALES, Miss Marta T.; Bureau of Plant Industry,
San Andres, Manila.

185



1955

1960

1957

1960

1953

1958

1960

19562

1960

1959.

1960

1960

1955

MORRISON, Frank S.; USOM/Saigon, ¢/ U.S. Embassy,
Saigon, Vietnam.

MOSON, Seto M.; _Philippine Furniture Manufacturers
& Dealers Association, 320 Poblete Street, Binondo,
anila.

—N—

NERI, Miss Purita; Department of Economic Research,

Central Bank of the Philippines, Manila.

NOVENARIO, Celso; Atenco de Manila University,
Loyola Heights, Quezon City.

—0—

ORATE, Dr. Burton T.; Office of Statistical Coordination
and Standards, National Economic Council, Padre
Faura, Manila.

ORENSE, Marcelo M.; 314 Connor Dormitory, Chapel

Hill, North Carolina, U.S.A.

—r—

PANGANIBAN, Miss Rica G.; Department of Mathema-
tics, College of Liberal Arts, University of the Philip-
pines, Diliman, Quezon City.

PAREL, Dr, Cristina P.; Statistical Center, University
of the Philippines, Rizal Hall, Padre Faura, Manila.
PASTRANA, EUGENIO; Senior Statistical Coordinator,

OSCAC, NEC, Padre Faura, Manila

PATNAIK, Dr. P.B.; Statistical Center, University of the
Philippines, Rizal Hall, Padre Faura, Manila.

PENA, Miss Deagelia R.; Council on Economic and Cul-
ural Affairs, Rducation Building, University of the
Philippines, Diliman, Quezon City.

PERALTA, Miss Elmie T.; Department of Mathematics,
College ‘of Liberal Arts, University of the Philippines,
Diliman, Quezon City.

PEREZ, Antonlo G.; Office of the Insurarice Commis-
sioner, 4th Floor, Natividad Building, Cor. Escolta’and
T. Pinpin, Manila. P ;

186



1952

1957

1952

1951
1961

1960

1958

1958

1952

1951

1953

1961

1961

PEREZ, Bernardino Office of Statistical Coordi-
nation and Stzmdards, National Economic Council,
Padre Faura, Manila.

PILLAIL Dr. K. C. S.; Room 3046 A, Statistical Office,
United Nations, Box 20, Grand Central New York 1
New York, US.A

PUYAT, Gil J.; Philippine Senate, Manila.
—R—

*RAMOS, Damaceno; NAMARCO; Binondo, Manila.

REMERATA, Miss Amelia F.; National Life Insurance
Comvany of the P}uhppme:, Regina Building, Escolta,
Mani

RESPICIO, Miss Annie P.; Demographic Training and
Research Centre, Chembur, Bombay 71, Tndia.

REYES, Pemgrlno S.; Nauonal Income Branch, Office
of ational

Economic Counc:l Padre Fam'a Manila.

RIVERA. Perfecto O.
Boulevard, Manila.

c/0 Del Rosario Bros., Sta. Mesa

ROA, Dr. Emeterlo; ¢/o Alpha Mutual Life Insurance
Co., Inc,, Tiaoqui Building. Plaza Sta.Cruz Manila.

*ROA, Federico V.; The Insular Life Insurance Co., Ltd.,
Plaza Moraga, Manila.

ROBERTSON, Dr. Lynn S.; College of Agriculture,
Purdue University: Lafavette, Indiana, US.A.

ROMERO, Ernesto V.; Economic Research Department,
Central Bank of the Philippines, Manila.

ROSAURO, Panfilo J.: OSCAS, National Economic Coun-
cil, Padre Faura, Manila.

Founding Member

187



1958

1960

1958

1960
1957

1958

1951

1958

1957

1951

1953

1957

1953

ROSETE, Timoteo; Division of Surveys, Bureau of the
Census and Statistics, Aviles Street, Manila.

RUCKER, Alvin; Manpower Advisor USOM/ICA, Manila

RYAN, Dr. Walter F.; Office of Statistical Stﬂndards,
Bureau of the Budget Washington D. C., LA,

——

SAKS, John; Labor Economist, USOM/ICA, Manila.

SAMSON, Antonio; Bun:au of the Census and Statistics,
Aviles Street, M:

SAMSON, Jr.,, Pablo Q.; Planning and Coordination
Branch, Office of Statistical Coordination and Stand-
ards, National Economic Council, Padre Faura, Manila.

*SANTIAGO, Ceferino; Collegc of Commerce, Univer
sity of the East, Manila.

SARMIENTO, Serafin T.; Trade and Commerce Branch,
Office of National Planning, National Economic Coun:
cil, Padre Faura, Manila.

SARREAL, Roberto — Pfizer Laborstories (Phil) Inc.
141 Ayala Avenue, Makati, Riza

*SEVILLA, Exequiel S.; Fresident, National Life Insur.
ance Co. of the Philippines, Regina Building, Escolta.

, Cesar G.; Philippine American Life In-

surance Company, Wilson Building, Juan Luna, Manila.

SMITH. H. Fairfield; c/o The @tatlstlcal Center, Univer-
sity of the Philippines, P. 0. Box 479, Manila.

SORONGON, Arturo P.; Filipinas Consultants and Mana-
gement Corporation, Suite 211, Ayala Building. Manila.

“Founding Member

188



1960

1959
1952

1952

1954
1961
1958

1957
1953

1960
1957

1960
1952

1958

1957

STO. DOMINGO, Ramon’; FMF, Trade Center Building
Intramuros, Manila.

SUGUITAN, Miss Lourdes; Research and Special Studies
Division, Bureau of the Census " and Statistics, Aviles
Street, Manila.

SUMAGUI, Juan O.; Planning and Coordination Branch,
Office of Statistical Coordination and Standards, Na-
tional Economic Council, Padre Faura, Manila.

SYCll’, Washmghm Partner, SyCip, Gorres, Velayo &
, CPA: 0 San Luis, Manila,

—T—
TALAG, Lt. Col. Mariano R.; c/o OEC, Camp Murphy.
Quezon City.

TAN, Ricardo M.; Department of Economic Research,
Central Bank of the Philippines, Intramuros, Manila.

TAYCO, Gregorio V.; Budget & Fiscal Division, Bureau
of Lands, Manila.

TAYCO, Mrs. HERMINIA J:; Tariff Commission, Manila.

TEODORO, Pedro E.; Philippine Promotion Bureau, Inc.,
Regina Building, Escolta, Manila.

TIAOGUI, Miss Erlinda V.; FMF, Trade Center Bldg.,
Intramuros, Manila,

TIENZO, Benjamin; Divisien of Surveys, Bureau of the
Census and Statistics, Aviles St., Manila.
TING, Miss Anna L.; 943 Magdalena, Binondo, Manila.

TIOJANCO. Mrs. Rosita: College of Commerce, Univer-
sity of the East. Manila.

TRINIDAD, Ruben F.; Joint I&mslahve-Exﬁcutwe Tax
‘Commission, Phoenix Building, Intramuros, Manila.

—U—

UY, Alfredo S.; Manuel Uy Enterprises, 365 Plaza Sta.
Cruz, Manila.

189



1960

1952

1958

1952

1960

1951

1960

1951

1957

1961

1960

1961

—_—

VALBUENA, Justo B.; Forecasting Center, Weather
Bureau, Manila.

VALENZUELA, Dr. Victor C.; Department of Biostatis-
tics, Institute of Hygiene, Umverslt)' of the Philip-
pines, Herran, Manila.

'VENTURA, Simeon; c/o The Statistical Center, Univer-
sity of the P'hlllPDmEE P. 0. Box 479, Manila.

Hilarion P.; Business Writers Association of the

VIBAL,
Philippines; 323 Samanillo Building, Escolta, Manila.

VILLAVICENCIO, Capt. Benito; Q-130, Ft. William
McKinley, Rizal.

*VIRATA, Dr. Enriqu Executive Vice-President.
University of lhe Phxhppmu, Diliman, Quezon City.

VOLANTE—TIENZO Irenea Mrs.; Department of Labor,
1008 Arlegui, Quiapo, Manila.
—Y—
’OINGCO, Angel: Joint !Aguhhve-ExwutWe ‘Tax Com-
mission, Phoenix Bldg., Intramuros,
YOUNG, Donald E. 3958 Suitland Road, S.E., Washing-
ton 23, D.C,, US.
—2—

ZALAMEA, Cesar C.; Assistant Vice-President, The
Phlllppme American Life Insurance Co., Wilson Build-
ing, Juan Luna, Manila.

ZAMORA, Miss Nelia C.; ¢/o National Science Develop-
ment Board, Herran, Manila.

ZIALCITA, Edgardo P.; Department of Economic Re-
]s\;nn_:]h, Central Bank of the Philippines, Intramuros,
anila.

*Founding Member



1953

1953

1951

1951

1957

1951

1951

1952

1952

LIFE MEMBERS

BALICKA, Miss Sophya M.; USOM/Karachi, U.S. Em-
bassy, Karachi, Pakistan.

CLEMENTE, Dr. Tito; U.P. Social Hall, University of
the Philippines, Diliman, Quezon City.

*GIVENS, Dr. Meredith B.; Harvard Advisory Group,
Room 261, Hotel Metropole, Karachi. Pakistan.

*GONZALES, Dr. Leon Ma.; 1417 Percz, Paco, Manila.

LACROIX, Max; Statistical Office United Nations, P.O.
Box 20 (Room 3054) Grand Central, New York 17,
New York, U.S.A.

LEGARDA, Jr., Dr. Benito; Department of Economic
Research, Central Bank of the Philippines, Manila.

LORENZO, Cesar M.; Philippine Phoenix Surety and
Insu}‘lanbe, Inc., 112 Phoenix Building, Intramuros,
anila.

PANLASIGUI, Dr. Isidoro; U. P. Site, Diliman, Quezon

SALVOSA, Dr. Luis R.; Philippine International Life
Insurance Co., San Vicente, Manila.

* Founding Member

191



DEATHS

The Philippine Statistical Association has lost three of its
devoted members in the deaths of Messrs. Vicente Mills,
Francisco Sacay and Mariano de los Santos.

Mr. Vicente Mills, one of the Founding Members of the
Association, was its Executive Director and Editor of “The
Philippine Statistician” up to 1957. He was a member of the
Board of Directors for many years. His field of specialization
was Demography and Census Methodology, having been as-
sociated with the Bureau of the Census and Statistics for a
long time.

Mr. Francisco Sacay was formerly Administrator of the
Credit and C ive Financing
and also connected with the College of Agriculture, University
of the Philippines, as. Professor and Head of the Department of
and Agri Education. He serv-
ed on various committees for the Association, was chairman
of the Agricultural Statistics Committee.

Mr. Marlano de los Santos was the President of the
University of Manila and a Life Member of the Association.
He contributed much to the various activities of the Associa-
tion.

We, who are left behind in the Philippine Statistical As-
sociation, deeply mourn their passing away so early.
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PHILIPPINE STATISTICAL ASSOCIATION
Incorporated
P. 0. Box 3223, Manila

BOARD OF DIRECTORS

For the Year 1961

OFFICERS

.. CESAR M. LORENZO
.. CRISTINA P. PAREL
.. PAZ B. CULABUTAN
ANGELES R. BUENA-
/ VENTURA

DIRECTORS

MERCEDES B. CONCEPCION

MANUEL 0. HIZON EY
BERNARDINO A. PEREZ -
ENRIQUE T. VIRATA

PERFECTO R. FRANCHE (Jan. to June)
BURTON T.-ONATE (July to December)
EXEQUIEL S. SEVILLA (Ex-Officio)

President...
First Vice-President ..

Second ' Vice-President ...

Secretary-Treasurer.

—_—
PAST PRESIDENTS

1. Cesar M. Lorenzo ........... 1951-1955

2. Enrique T. Virata . 1956

3. Exequiel S. Sevilla 1957

4. Manuel O. Hizon ... 1958-1959

5. Bernardino G. Bantigui.......... 1960

The Association was organized on December 22, 1951 and
incorporated on September 24, 1952.
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Sixto K. Roxas ™
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