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Preface

The Committee on Population and Demography was
established in April 1977 by the National Research
Council in response to a request by the Agency for
International Developmen. (ALD) of the U.S. Department of
State. It was widely felt by those concerned that the
time was ripe for a detuailed review of levels and trends
of fertility and mortality in the developing world.
Although most reuple in the demographic cominunity agree
that mortalit' has veclined in almost all developing
countries during the last 30 years, there is uncertainty
about more re :ent changes in mortality in some zountries,
about current levels ot fertility, and about the
existence and extent of recent changes in fertility.

in 1963, a Panel on Population Problems of the
Committee on Science and Public Policy of the National
Academy of sSciences published a report entitled The
Growth ol World Population. ‘the appointment of that
panel and the publication ol its report were expressions
of the concern then felt by scientists, as well as by
Gther intormed persons in many countries, about the
implications of population trends. At that cime, the
most conseguential trend was the pronounced and
long-continued acceleration in the rate of increase of
the population of the world, and especially of the
population of the poorer countries. It was estimated in
1963 that the annual rate of increase of the global
population had reached 2 percert, a rate thac, if
continued, would cause the total to double every 35
years. The disproportionate contritution of low-income
areas to that acceleration was caused by rapid declines
in mortality combined with high fertility that remained
almost unchanged: the birth rate was nearly fixed or
declined more modestly than the death rate.
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Given the magnitude of these tasks, the committee
decided to concentrate its initial efforts on the first
two tasks; it initiated work on the third task in 1979.

The committee approaches the first task tih.ough
careful assessment, by internal and external comparisocn,
and through analysis, by application of the most reliable
methods known, of all the data sources available. Each
of the country studies therefore consists of the
application of a range of methods to a number of data
sets. Best estimates of levels and recent trends are
then developed on the grounds of their consistency and
plausibility and the robustness of the individual methods
from which they were derived.

The committee's second task, refinement of
methodology, is seen as a by-product of achieving the
first. The application of particular methods to many
different data sets from different countries and
referring to different time periods will inevitably
provide valuable information about the practical
functioning of the methods themselves. Particular data
sets might also require the development of new
methodology or the refinement of existing technigues.

The committee set three criteria for identifying
countries to study in detail: that the country have a
population large enough to be important in a world view;
that there be some uncertainty about levels and recent
trends of fertility or mortality; and that sufficient
demographic data be available to warrant a detailed
study. After a country has heen selected for detailed
study, the usual procedure is to set up a panel or
working group of experts, both nationals of the country
and others knowledgeable about the demograshy and
demographic statistics of the country. The role of these
panels and working groups, which generally include at
least one committee member, is to carry out the
comparisons and analyses required. A small staff assists
the committee, panels, and working groups in their work.

As of late 1981, 168 population specialists, including
94 from developing countries, have been involved in the
work of the committee as members of panels or working
groups. The committee, the assembly, and the National
Research Council are grateful for the unpaid time and
effort these experts have been willing to give.

Bach country being studied has a different mix of data
sources and different problems with data errors.
Therefore, there is no standard pattern for all the
reports. However, each report includes a summary of the
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The project benefited from much detailed work carried
out by many members of the staff at CAPMAS, including
bPreparation of data from the 1976 census and the civil
registraticn system, and assistance in compiling a
bibliography that illustrates extensive previous writing
on the demoyraphy of Egypt. Tn addition, during the
course of this study CAPMAS provided to the panel a
series of detailed tabulations from the 1976 census. The
data include tabulations of numbers of children ever born
and survivinyg, by mother's age, duration of marriage, and
educational attainment. The committee staff entered
these data into computer files to produce rabulations
that belped the panel assess the nature of Egyptian
demographic information and construct estimates of
vhildhood and infant mortality. The latter estimates
were in turn used to construct estimates of fertility by
means of reverse projection. It is not feasible to
reproduce all of these detailed tabulations in this
report, but copics can be made available. The
tabulacions exzist by governorate and for urban and rural
areas of each yovernorate.

The committee wishes to exprecs thanks to all members
of the panel, who are licted above. As indicated,
special thanks are due to the staff of CAPMAS who helped
put together necessary tabulations and other information
for panel members, including: Saad Zughloul Amin, Reda
El-5ayed Kaudil, Farag bedki Mourad, Amal El Ghamry,
Neamat Ll-lenawy, Noshi Orabi, Raafat Abdel-Hamid, Taher
Onyn, Nasse! Mohammed Nassef, Mohammed Fetouh, Mostafa
Gaafar, and Gihad El-Meikati.

Thanks are also due to the staff of the Committee on
Population and Demoyraphy, especially to Jane Durch who
collaborated with me in much of the detailed analysis.
iler careful work on tedivus procedures is much
appreciated. At an earlier stage Ms. Lurch also assisted
with necessary coumputer work, as did Hania Zlotnik of the
committee staff. “Thanks are alsou due to the committee's
editor, Katherine Miller, who provided much editorial
advice, and to Elaine McGarraugh, Assembly editorial
assistant, tor her careful guidance during the production
of this report. The assistance of the committee's staff
in typing the draft and final copy of the text and tables
is acknowledged with appreciation. Particular thanks are
offered to Benita Anderson and Solveig Padilla.

The panel's work included a careful assessment of
duration-specific marital fertility in Egypt during the
periods 1950-61 and 1966-75. Shafig El Atoum, professor
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of statistics at the University of Jordan, assisted with
this part of the work program while ¢pending a post-
doctoral —ear of study a. Princeton Universtity 1978-79.
The panel expresses appreciation to Dr. Atoum for his
participation in the project.

Finally, the report has benetited from comments and
insights provided by members of the committee and the
Assembly of Behavioral and Social Sciences of the
National Research Council, and by Ismail Sirageldin, in
thelr reviews of the manuscript.

ANSLEY J. COALE, Chair
Committee on Population and Demography
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Summary

In Egypt both fertility and mortality were high until
after World War II, but the difference between tne birth
and death rates was enough to sustain a moderately rapid
increase in population. Between 1897 and 1947, according
to census counts, the Egyptian population nearly doubled,
rising from 9.7 to 19.0 million--an average annual
increase of more than 1.3 percent. Beginning in the late
1940s, both infant mortality and the crude death rate
began an extensive decline. By 1976, the infant
mortality rate was less than balf what the rate had been
in the 1930s and the expectation of life at birth had
ricen from about 30 to about 50 years. During the same
period, expectation of life at age 10 rose only by about
10 years to about 55 years.

The birth rate fell temporarily during World War II
but returned to pre-war levels in the late 1940s. As
recently as 1960 and 1961, the birth rate was still an
approximate extension of the plateav that characterized
the rate before World War II and iu the post-war years.
Between the early 1960s and the eacvly 1970s, the birth
rate declined by some 20 percent anu then rose slightly
from 1972 to 1977.

The birth rate can be estimated for 1977-79 on the
untestable assumption that underregistration of births
continued at the same level as for previous years. The
birth rate calculated on this as umption continued to
iise slightly in 1977 and 1978 vo just above 40, and then
jumped to 44 in 1979. A 10 percent increase in the
number of reported births in one year sugjests the
possibility that delayed registration may have played a
part. Figure 1 shows the approximate values of the birth
rate and reur measures of mortality for the half century
1927-76. The unusually rich demographic data for Egypt

1
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1 Introduction

The more than 40 million people of Egypt live crowded
onto a tiny fraction of the country's one million square
kilometers (386,000 square miles). Set in the northeast
corner of Africa, Egypt is roughly 95 percent desert,
interrupted only by the country's lifeline, the Nile
River, which stretches 1,000 miles from south to north.
More than 95 percent of the population lives in the
valley along the Nile and in the fertile broad delta that
the river has created over millennia. Most of the
country is subject to the hot summers, cool winters, and
limited rainfall of the desert; only the northernmost
areas on the Mediterranean have a more temperate climate,
with higher humidity and rainfall.

The country's northern boundary is the Mediterranean
Sea; Libya lies to the west and Sudan to the south. The
Suez Canal, which connects the Mediterrancan and the Gulf
of Suez, separates the Sinai Peninsula from the main land
mass of Egypt. To the east, on the Sinai peninsula, is a
short border with Israel. The remainder of the eastern
border is coastline along the Gulf of Suez, the Gulf of
Agaba, and the Red Sea.

Egypt's 25 adminjstrative units are called
governorates. Two of the most populous are the urban
governorates of Cairo and Alexandria. 1In 1976, Cairo had
over 5 million inhabitants and the city of Alexandria had
2.3 million; thus about a fifth of the population resides
in these two large metropolises. (The Cairo metropolis
is in fact larger because Greater Cairo, which includes
part of Giza Governorate across the Nile, had about 8
million people in 1976.) Suez and Port Said are smaller
urban governorates on the Suez Canal. At the other
extreme are the four frontier governorates, in the Sinai
Peninsula and the desert areas east and west of the Nile
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Valley, which are inhabited by less than 1 percent of the
population., The 17 other governoraies are grouped into
the two traditional regions of “Ippcr and Lower Fgypt.
Nine governorates lying in the north in the Nile delta or
along the Suez Canal comprise Lower Eqgypt (Behera,
Dakahlia, Damietta, Gharbia, Ismailin, Kafr-el-Sheik,
Kalyubia, Menoufia, and Sharkia), while the remaining
eight, south of Cairo, constitute Upper Eqypt (Assyiut,
Aswan, Benti Suef, Fayoum, Giza, Kena, Minya, and

Sounhag). (See Figure 2.)

Aside from the desert, the dominant feature of life
and geography in Egypt is the Nile River. Since ancient
times the river has heen the principal source of water
necessary for agriculture and thus has slways defined the
population centers of the country. The second longest
river in the world, the Nile originates in Uaanda and
gthiopia and flows north from these headwaters through
Sudan before reaching Egypt's southern border. There the
river widens into Lake Nasser, created in 1975 by the
completion of the Aswan High Dam. From there, it flows
generally northward until it reacies the Mediterranean.
In southern Egypt, the river flowy throuch a nariow
valley whicii gradually widens farther north. This
southern section of Egypt above Cairo consists of a strip
of fertile land often only a mile or two wide aiong the
Nile, surrounded by arid desert. At Cairo, about 100
miles from the sea, the river fans out through a wide,
fertile delta.

Althouyh the amount of cultivable land in Egypt is
extremely limited, agriculture has been and continues to
be a major aspect of the Egyptian economy, employing
about half the labor force and contributing about a
quarter of the gross domestic product. High-quality,
long-staple cotton is a main commercial crop, and its
export provides a major source of income for the
country. Some food crops are also grown for export, but
Fgypt must import foodstuffs to meet domestic needs.
Agriculture in Egypt depends on irrigation with water
drawn from the Nile. Historically the annual flooding of
the Nile also provided silt, helping to renew the soil.
The Aswan Hligh Dam, in addition to providing cheap
hydroelectric power, has madc it possible to control the
annual flooding and to provide a more steady year-round
flow of water for irrigation. But the dam also blocks
most of the silt which the Nile carries. The long-term
effects of this change are not yet clear.
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6 percent of the population are Christians, most of whom
belong to the Coptic Church. This Christian minority is
concentrated in Cairo and in the governorates of Minya,
Assyiut, and Souhag in Upper Egypt.



Fertility and Mortality
Since 1927

The first use of the estimates we have constructed (or
assembled) is to provide an outline of the general course
of Egyptian fertility and mortality during the past half
century. Table 2 presents approximate values of the
birth rate, the death rate, the infant mortality rate,
and the expectation of life at bir%h and at age 10 for
this period. Since the major change in mortality, and
wh -tever significant decline there tas been in fertility,
occurred since the late 1940s, the s2cond use of our
estimates is to show the course of fertility and
mortality in more detail during the list three decades.
Detail is increased in two ways: infcrmation is
presented about geographically defineé subs  ts of the
Egyptian pupulation, and measures of f:rtility more
informative than the crude birth rate are introduced.
Estimates of mortality above age 5, however, have not
been made for regions or governorates.

The tabulation of reported vital eients in Egypt
provides the basis for estimates of tre crude birth rate
through 1979 and of the infant morta'ity rate for 1977.
At some risk of error the estimates for these most recent
years are constructed by applying estimates of
underregistration developed in this report to the numbers
of reported events, and by projecting the 1976 population
forward to 1979. The resultino birth rate estimates are
40.3 for 1977, 40.4 for 1978 ~nd 44.3 for 1979. The big
jump in 1979 results from a .arge increase in the number
of reported births: 1,681,938 in 1979 compared with
1,490,624 in 1978 and 1,460,620 in 1977. The estimated
infant mortality rate for 1977 is 113 per thousand live
births. Table 2 shows the estimates only through 1976
because more detailed analysis, includirg use of data
from the 1976 census, is possihle through that date. The

11
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TABLE 2 Summary Estimates of Fertility and Mortality,
1927-76: FEgypt

Crude Crude Infant Expectation Fxpectation
Birth Death Mortality of Life of Life at
Year Rated Rateb Rate at Rirth Age 10F€
1927 49.4 29.3 264 33.0 45,7
1928 49,0 31.3 278 30.7 43,7
1929 4,6 11,0 SA6 30.6 42.4
1930 51.0 26.6 229 35.4 46.5
1931 49,9 28,9 255 32.5 44,1
1932 47.7 30,0 253 31.0 41.7
1933 49,1 28,6 244 32,3 42.8
1934 48.0 29,3 250 31,5 42,2
1935 45.9 27.7 242 33,2 43.8
1936 49.4 29,1 244 31,3 41.4
1937 47.0 26.6 243 34,5 45.7
1938 46,0 26.5 244 34.8 46,3
1939 46.4 25,6 237 36.0 47.1
1940 46,2 27.2 238 34,4 46,3
1941 45,1 25.9 234 35.7 46,1
1942 41.0 30.7 264 30.5 42,0
1943 42.2 11,1 257 29.8 40.4
1944 44.3 27.9 241 33.4 44,0
1945 47.9 29.0 246 32.3 42,9
1946 45.5 27.0 223 34.4 43,6
1947 49.1 25.5 201 16,1 43.7
1941 -- 25.8 209 36.2 44,7
194" - 25.6 209 36,7 45.3
1659 - 25.4 204 37.0 45,2
1951 -- 24.8 199 37.9 45,9
1952 -- 23,9 193 39,1 46.8
1953 - 24,9 213 18.2 47.7
1954 -- 24,0 205 19.1 48,3
1955 - 22.8 195 40.9 49,2
1956 -- 21.1 183 43,1 50.7
1957 -- 21,2 196 43.4 52.3
1958 - 19.4 179 45.9 53.6
1959 -- 18.3 171 47.3 54.4
1960 45.6 17.4 168 49,2 H6.13
1961 47.7 17.1 166 49.4 56.4
1962 45,1 17.4 171 48.9 56.4
1961 46.5 16.0 157 51.0 57.2
1964 45.8 15.6 155 51.4 57.5
1965 45.4 14.7 149 531 58.8
1966 44.6 16.5 168 49,7 56.9
1967 42.8 15.4 153 51.4 57.2
1968 41,7 16,9 173 48,8 56.4
1969 40,2 16,1 157 49.4 55,4
1970 8.2 16.4 153 4R.1 53,4
1971 8.2 14.4 136 51.8 55.8
1972 17.0 16,1 153 48,4 53.7
1973 8.4 14,3 110 5103 54,5
1974 3g.6 13.9 133 2.4 56.1
1975 19.0 12.8 118 54,9 57.0
1976 39.5 12,6 116 55.4 57.4
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TARLE 3 Fstimated Infant Mortality Rates {per thousand)
by Region and Governorate, 1946-47, 1960-61, and
1975-76: FEgypt

1975-76
Region and T
Governorate 1946-47 1960-61 1975-76 tfrban Rural
Cairo and
Alexandria 187.3 149.1 108.7 108.7 -
Cairo 186 .4 151.0 113,7 113.7 --
Alexardria 189,13 142.3 98,6 98,6 --
1ower Faypt 203.6 147.2 98,6 95.0 99.7
Damictta 134,09 89.8 93.9 80.0 96.6
hakahlia 206.2 149,5 90.8 70.8 95,7
Sharkia 207.1 131.4 106.,7 90,3 109.1
Kalyubia 244.6 211.4 123.5 127.9 119.6
Kafr-el-sheik -- b 108.2 83,1 74,0 85,5
Gharbia 190,1 147 .4 92.6 90.1 93,6
Menout ia 228.7 174.7 110.8 94,8 113.06
Behera 1690 124.8 87.7 H4,6 B .4
Ismailia -- b --b 93,3 104,7 84.2
Upper Bgypt 259,0 225,0 144.9 126.,9 52,6
Gi za 265.8 2071 122.4 117.4 127.4
Beni Suef 284.9 263,00 156,1 135.0 162.6
Fayoum 3103, 4 16,6 151.8 142.8 154.2
Minya 287.9 237, 162.2 136.5 168.5
Assyiut 259.% 224,14 148.6 126.8 154.9
Souhaq 228.1 219.0 1314.1 122.1 137.8
Kena 237.0 237.8 153.1 128,4 160,7
ASwWan 210.0 204.1 148,2 142.4 153.1
Fqypt 213.4 168.4 117.5% 11,0 122.8

AMnamietta was not included in Lower Egypt in 1946-47,
byot a separate governorate at that date,

In 1975-76, urban infant mortality was lower than
rural in every governorate except Kalyubia and Ismailia.
Much of the urban population of Kalyubia resides in the
Cairo metropolitan area; the urban IMR in Kalyubia is
slightly higher than IMR in urban Giza (also part of the
Cairo metropolitan area); the rate in urban Giza in turn
slightly exceeds the rate in Cairo. The rural part of
Kalyubia is in Lower Egypt. The rural areas of the other
governorates in Lower Egypt have lower infant mortality
rates than Cairo. In other words, the fact that
Kalyubia's urban population consists mostly of the
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highest infant mortality population in the metropolitan
area may account for the higher urban than rural infant
mortality rate in this governorate.

There are three distinct geographic clusters of infant
mortality rates in 1975-76 in the rural populations of
the governorates. In six governorates near the
Mediterranean (Ismailia, Damietta, bakahlia,
Kafr-el-Sheik, Behera, and Gharbia) the rural infant
mortality rate is less than 100 (per thousand live
births); in four governorates in the delta or along the
Nile near Cairo {Sharkia, Menoufia, Kalyubia, and Giza)
rural IMR lies between 109 and 127; in the seven
governorates farther up the Nile (Souhag, Aswan, Fayoum,
Assyiut, Kena, Beni-Suef, and Minya) the rural infant
mortality rate lies between 138 and 168.

ADDITIONAL MEASURES OF FERTILITY FOR EGYPT AND FOR
GEOGRAPHIC SUBDIVISIONS, 1937-76

The crude birth rate has well-known limitations as a
measure of trends and differences in fertility, the most
troublesoine limitation being the strong influence of the
composition of the population by age and sex. For
example, an area may have a high birth rate because young
married couples have migrated there. Also, within a given
population the birth rate falls when mortality is reduced,
even if women of childbearing age have births at an
undiminished rate, because a reduction in mortality
typically reduces the ratio of the number of women aged

15 to 50 to the total population. In portraying changes
in fertility in Egypt it is therefore convenient to
employ measures of fertility that are partly or wholly
independent of differences in age composition. It is
possible to construct such measures and indices for years
in which there was a census that provides informat.on on
the composition of the population by age, sex and marital
status.

The fertility measures we have employed are: (1) the
general f.rtility rate, defined as the rate at which
women aged 15 to 50 bear children. It equals the crude
birth rate divided by the ratio of the number of women
aged 15-50 to the total population; (2) the total
fertility rate, defined as ithe number of children that
would be born per woman in a hypothetical cohort subject,
from age 15 to 50, to the age-specific rates of child-
bearing in the population in question; and (3) three
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TABLE 4 Measures and Indexes of Fertility, 1937, 1947, 1960, 1976: FEgyvpr
index of Index of Index of women 15-49
Crude General Total Uverall Mzarital Prcportion Divided by
Birth Fertility Fertility Fertility ~Fertility Married Total
Rate Rate Rate If Ig 1. Population
1936-37
Egypt 48.2 198.¢ 6.45 .520 679 .766 .243
1936-47
Favpt 47.9 91.7 6.31 .503 .694 .734 .250
Cairo and Alexandria 47.5 188.0 6.04 .487 .711 .684 .253
Hest of Egvpt 48.0 192.7 6.36 .513 .690 744 .249
1959-60
Egypt 46.3 204.5 6.71 .541 .716 .753 .226
Tairo and Alexandria 41.3 i84.7 5.90 .476 .667 .703 .224
lower Egypt 46.2 208.1 6.88 .555 .726 .764% .222
Urper Fgyp. 47.8 205.9 6.78 .54 .714 .767 .232
1975-76
Fuvypt 36,2 167.2 5.52 .445 .671 .663 .234
Cairo and Al:xandria 31.5 121.2 3.89 .314 .335 .587 .260
Lower Egypt 38.6 169.6 5.7C .460 .692 .656 .228
Rural 39.3 177.9 5.99 .483 .703 .687 .221
rban 36.6 149.1 5.01 .404 .659 .614 .246
Upper Egvpt 45.1 192.7 6.40 .516 .725 712 .228
Tural 45.5 204.5 6.81 .549 .739 .743 .223
tUrban 40.7 169.7 5.56 .448 .692 .648 .240

LT
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FIRST MARRIAGES TO WOMEN
1/20 (WOMEN 10-29)

T { | { I | | ]
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YEAR

FIGURE 3 Intensity of First Marriages Among Women,
1964-76: Egypt

would doubtless have been still low=zr than in 1976. The
recovery of the birth rate after 1972 was to a large
extent, if not wholly, a consequence of partial recovery
from a greatly reduced fraction married among younger
women of childbearing age.

The regional measures of fervility in Table 4 show
that in 1947 and 1960 Cairo and Alexandria had lower

proportions married than the rest of the country; I
there was about 92 percent of T in the remainder of
Egypt. Tn 1947 marital fertility in the metropolitan
areas was at least s high ac in the rest of FEgypt (an
I, 0f 0.711 compared to H.690), but by 1960 marital
fertility in Cairo and Alexandria was only about 93
percent a5 Ligh a¢ in Upper and Lower Fgypt combined.
All three indexes for the latter two regions were very
nearly the same--indeed indistinguishable given the
margin of error in adjusting the original data.
Between 1960 and 1976, the decline in overall
fertility and in hoth of its components (marital
fertility and proportions married) was greatest for Cairo

and Alexandria. In 1976 urban lower Egypt reached an
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I almost as low as Cairo and Alexandria, but its Ig
was substantially higher than in the two major cities.
Urban Upper Egypt had a lower Iy and Ig than rural
Upper Egypt, but not much lower than rural Lower Egypt.
Note that in 1976 the Ig in rural Upper Egypt was
virtually the same as that in Upper Egypt in 1960, and
I, was only slightly lower.

In sum, we can see that the reduction in fertility in
FEgypt has been caused both by later marriage (a reduction
in the effective incidence of nuptiality) and by a fall
in marital fertility. Lower proportions married
characterized Cairo and Alexandria as early as 1947.
Between 1960 and 1976 the reduction in Iy in these
cities was particularly sharp compared to other areas,
although other urban areas in Lower Egypt, and to some
extent in Upper Fgypt, had also attained low In- The
decline in marital fertility was large (20 percent
between 1960 and 1976) only in the large cities. 1In
Lower Eqypt the decline in marital fertility was about 5
percent, and in Upper Egypt there was a negligible rise
of 1.3 percent.

Voluntary Control of Marital Fertility

As a final comment on recent fertility in Egypt, we note
evidence of the effect of voluntary control of marital
fertility in the major regions, revealed by data collected
in the National Fertility Survey conducted in 1974 and
1975. The survey collected retrospective fertility
histories from a sample of more than 12,000 currently
married women. Mahmoud S. A. TIssa (1980) has calculated
age~-specific marital fertility rates for each region from
data on births during the preceding five years to women
who were continuously married during the five years
before the survey. He has also calculated an index of
the degres of departure of the age structure of marital
fertility from the pattern typical of populations in
which there is no voluntary control of marital fertility
(Coale, 1971; Coale and Trussell, 1974, 1978). This
index (m) is zero when marital fertility follows the
typical pattern of "natural" fertility; it reaches values
¢f 2.0 or more in populations in which the majority of
couples use contraceptives or abortion to limit the total
number of births to a very small number.

In Figure 4, the value of m (the degree of control
indicated by the age structure, not the level, of marital
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FIGURE 4 Comparison of the Index of Voluntary Control of
Marital Fertility (m) and the Index of Marital Fertility
(Ig), Major Regions, 1975-76: Egypt

fertility) is compared with our calculations of I,.

The close agreement gains significance from the complete
independence of the two measures. One measure (Lg) is
based on registered births corrected for
underregistration, and the census count of married
women. The other measure (m) is based on the rate at
which marital fertility falls with age of women, as
revealed in retrospective fertility histories collected
in a sample survey. The story is the same: marital
fertility is lowest (and most strongly controlled) in
Cairo and Alexandria, and progressively higher (and less
controlled) in urban Lower Egypt, urban Upper Egypt,
rural Lower Egypt, and rural Upper Egypt. In rural Upper
Egypt, m has a value (0.125) within a range of departure
from zero of * 0.20 found in populations in which
voluntary control appears to be absent.

Preliminary findings from two recent surveys also
substantiate regional variation in the control of marital
fertility. Reported contraceptive prevalence rates (the
proportion of currently married women aged 15-49 using
contraception) in 1979 and 1980 are listed below (Sayed,
1981; Egypt [CAPMAS]), 1981):
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Contraceptive Prevalence Rates
Total Total Total

Urban Rural Egypt
(percent) (percent) (percent)

Rural Fertility

Survey 1979 12
Egyptian Pertility
Survey 1980 40 15 24

Prevalence rates follow the same regional pattern as the
m values based on tne 1974-75 survey. Marital fertility
control, reported in the 1980 Egyptian Fertility Survey,
is greatest in Cairo and Alexandria (43 percent
prevalence), only slightly less in urban Lower Egypt (41
percent), and progressively less in urban Upper Egypt (33
percent}, rural Lower Egypt (18 percent), and rural Upper
Egypt (4 percent). The principal method of contraception
in Egypt is the pill, accounting for about two thirds of
total prevalence in 1980.



3 Sources of Data

Under ideal conditions of availability and accuracy of
demographic data, levels and trends of fertility and
mortality are calculated from a combination of registered
births classified by age of mother, registered deaths
classified by age of the decedent, and data on the number
of persons by age and sex derived from a series of
accurate population censuses. In most developing
countries, demographic data of the ideal sort do not
exist. At best, the official figures can be used only
after correcting for omissions, misstatement of age, and
the like. More often, registration of births and deaths
is so meager that levels and trends must he estimated by
indirect procedures from data derived solely from
censuses and demographic surveys.

Demographic data in Egypt are unusually rich, although
imperfectly accurate. The data include a series of 10
censuses (the first in 1882) among which have been used,
in some degree, those of 1927, 1937, 1947, 1960, and
1976. These censuses provide a count of persons
classified by their reported age, by sex, and by marital
status. Table 6 lists the total population, by sex,
enumerated in these five censuses. Some of the censuses
list the number of children ever born (1947, 1960, and
1976), and the number of living children (1947 and 1976)
for women in different intervals of age and of marriage
duration.

A feature of Egyptian population data even more
unusual for a developing country than a long series of
censuses is the existence of recorded information on
registered deaths classified by age and sex, registered
births (classified by age and duration of the marriage of
the mother, as well as certain characteristics of the
father), registered marriages (classified in detail

24
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TABLE 6 Enumerated Population, by Sex, in the 1927-76
Censuses: FREgypt

Population (thousands)

Census Total Males Females
1927 14,178 7,058 7,120
1937 15,921 7,967 7,954
1947 18,967 9,392 9,57%
1960 26,085 13,118 12,967
1976 36,656 18,699 17,957

Source: FEgypt [CAPMAS] (1979:10).

concerning age and previous marital status of bride and
groom), and registered divorces (classified by duration
of marriage and other categories).

In additicn to population censuses and registration of
vital statistics, there have been a number of special
surveys that have collected primary data about fertility,
mortality, or both from samples of the Egyptian population
(see Figure 5). Two of these surveys covered large
nationwide samples--the National Fertility Survey
conducted in 1974 and 1975, and a survey conducted in
1980 in collaboration with the World Fertility Survey. A
second larqge survey in 1979 under the auspices of the
National Family Planning Board covered a sample of the
rural population only. Data from the surveys taken in
1979 and 1980 were not tabulated and processed in time
for inclusion in this report, but we have used data from
the 1974-75 National Fertility Survey as a check on our
regional estimates of infant mortality and marital
fertility, estimates derived from a combination of census
and reqgistration data.

Until 1961, registration of hirths and deaths was the
responsibility of medical otficials within those areas in
which there were Health Bureaus, and of tax collectors in
the remainder of the country. Special information (order
of birth, age and duration of marriage of the mother, and
cause of death) was recorded only in the Health Bureau
areas. After a reorganization of vital statistics
registration in the 1960s, uniform registration
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FIGURE % List of Surveys Collecting Primary Data about
Fertility, Mortality, or Both: Eqypt

1965-1966  Kural Vital Rates Survey in Lower Hgypt

1966 Cennus of Population (tabulated on a sample
basis)

1974-1975% the National Fertility Sample Survey Project
in kgypt

1974-1975% The Vital HEvents Sample Survey, 1974-1975

1979 National Family Plarning Board Rural
Population Survey
1980 Fgyptian Fertility Survey (FFS)--associated

with the World Fertility Suarvey program

procedures were followed in recording vital events in all
areas, with or without Health Bureaus.

The existence of an extended series of censuses and
the registration of hirths, deaths, marriages, and
divorces do not imply that Egyptian fertility, mortality,
and nuptiality can be delineated readily by an
appropriate combination of numbers of registered events
and numbers of persons (or person years) derived from
censuses to obtain standard rates and measures.
Completeness of coverage of the censuses has been
imperfect in varying degrees, both for the total
population and for persons of each sex at different
ages. There is persistent evidence revealing
incompleteness of registration of births and deaths in
Fgypt; for example, birth and death rates calculated from
registered events in areas served by Health Bureaus were
consistently higher than those in other parts of the same
governorates.

Another reason why indexes of fertility and mortality
cannot be calculated by routine procedures is the
inaccurate recording of age, duration of marriage, and
other information, such as order of births, both in
censuses and in the registration of vital ecvents. It is
apparent that a large proportion of persons and a large
proportion of deaths are recorded in wrong five-year age
intervals, that first and second births are recorded at
higher than the correct order, and that the duration of a
mother's marriage at the birth of a child is often
overstated for many hirths (in some years fewer than a
hundred births in all Egypt are reported as having
occurred to women married less than a year). It is also



27

clear that parity (number of live births ever
experienced) is understated, at least by older women.

The existence of unusually extensive, although
imprecise, information has dictated the strategy employed
in constructing our principal estimates. The general
approach has been Lo use interre’ations among data taken
from censuses and from egisters to estimate the extent
of errors in cach, and to bhase estimates of fertility and
mortality on data that have been adjusted for the biases
that are detected.



4 Methods of Estimation

The discussion of methods uf estimation in the next few
pages of this report is limited to a description and
brief justification of the broad strateyy followed. More
detailec explanations are presented in a series of
appendixes. As intimated in the preceding section on
Egyptian data, the strategy of estimation entailed using
information from censuses to estimate the extent of
errors in the registration of events. Numbers of
registered births, infant deaths, and deaths beyond
infancy were then adjusted for the errors thus

estimated. Underregistration of births and infant deaths
was determined at particular dates (dates just before the
censuses containing the relevant intormation). At these
dates the estimated extent of underregistration was
determined separately for different segments of Fqypt,
such as the metropolitan populations of Cairo and
Alexandria, populations residing in areas having Health
Bureaus, and populations residing in areas without Health
Bureaus.

INFANT MORTALITY

Perhaps the best known and most robust technique of
indirect estimation of vital rates from census data is
the estimation of mortality in early childhood from
reports in a census or survey of the proportion dead
among the total number of children ever born to young
mothers. The original procedure was invented by William
Brass; alternative versions have been developed by
Sullivan and Trussell. Specifically, the proportion who
have died of all children borne by women 20-24 can be
converted into a useful estimate of what rfraction of the

28
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newly born die before the second anniversary of their
birth, and which can then be converted into a slightly
less accurate estimate of the fraction who die before the
first anniversary, the infant mortality rate.

The appropriate questions (on number of children ever
born, and number still surviving) were asked in the
censuses of 1947 and 1976; and the answers were tabulated
both by age and duration of marriage of the mother. The
information on child survival derived from these t'o
censuses was the basis for estimates of how nearly
correct the infant mortality rates recorded for each
governorate in 1946-47 and 1975-76 were.

For 1946-47, the quality of two rates of infant
mortality in each governorate was estimated: the infant
mortality rate in the Health Bureau areas in each
governorate, and the infant mortality rate in the entire
governorate. In all instances, the infant mortality rate
(IMR) recorded in the Health Bureau areas was greater
than the rate recorded for the whole governorate
(reflecting better registration in the Health Bureaus,
not genuinely higher mortality). To obtain corrected
infant mortality rates for 1927 to 1961 (the era of the
Health Bureaus), it was assumed that the adjustment
factor necessary to convert the IMR registered in the
Health Bureaus in a governorate into the IMR calculated
for the entire governorate for 1946-47 from 1947 census
data on child survival was the appropriate adjustment
factor to convert the Health Bureau IMR in other years to
the proper IMR for the governorate in question. This
assumption makes allowance for the increasing proportion
of the population in Health Bureau areas, an increase
tha= resulted from creation of additional Health Bureaus,
expansion of boundaries, and migration. Between 1947 and
1960, the proportion of the population in Health Bureau
areas rose from 38 to 47 percent, and increased in every
governorate except the wholly urban governorates, which
had no non-Health Bureau segments.

For 1975-76, the quality of recorded infant mortality
rates in the rural and v .zan sectors of each governorate
was estimated separately on the basis of rural and urban
data on child survival in the 1976 census. In all but
two governorates urban infant mortality was better
recorded than rural. (In the two exceptional instances,
both urban and rural registrations were estimated to be
at least 97 percent complete.) Registration was found to
be more nearly complete in Lower than in Upper Egypt.
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A new uniform gystem of administering vital statistics
was instituted in 1962, and separate tabulations of vital
statistics for Health Bureau areas were discontinued.
Through 1461, the estimated IMR for Eyypt is the weigyhted
sum of the estimates for the yovernorates, and the
estimate for each governorate is the rate for the Healtn
Bureau areas within the governorate cor:ected by the
factor established tor 1Y46-47. From 1962 to 1976, the
estimated IMK for Egypt is the weighted sum of the [MK
for Cairo and Alexandria, rural Lower byypt, urban Lower
Eyypt, rural Upper Egypt, and urban Upper Egypt--each
adjusted tor the completeness of registration determined
for each sector in 1975-76. Thus the basis for adjusting
IMR changes trom 1961 to 1962. The discontinuity in
adjustment serves to reduce (and almost elimlnate) a
sudden increase In the unadjusted registered rate from
1961 to 1962. (The reglistered rate rises by 22 percent,
the adjusted rate by only 3 percent.) kvidently,
registration of infant mortality was more nearly complete
In 1962 under the new registration procedures than in
1961 undet the old. (See Appendix A for a more complete
discussion.)

FERTILI'TY

Completeness of birth registration in each governorate
was estimated for the years prior to the 1947 and 1976
censuses by the classic procedure of the reverse
projection of the enumerated child population, in this
instance at ayges between exact age 1 and exact age 5.
The two obstacles to estimation of the true number of
births by reverse projection of the number of children
counted in a census are (1) the difticulty of determining
the correct survival factor when deaths are noc correctly
registered; and (2) the inaccuracy with whict numbers of
children are recorded in censuses because of omission and
misreporting of aye.

The first problem was addressed by basing the reverse
survival factors (47 «3/4L) in life table
terminoloyy) on recorded infant mortality for the
appropriate yvears, after adjustment for the esttmated
degree of underreyistration. (The relation of 4l to
corrected average infant mortality was taken from the
"West" family of Coale-Demeny model life tables.)

The second problem is more intractable, since
misstatement of age and possible differential omission of
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the same census in all other governorates. 1In other
words, the population aged 1 to 5 in each governorate was
adjusted by the factor appropriate to the metropolitan
populations, on the assumption that births in the latter
were fully registered.

There are many reasons for heileving that registration
is relatively complete in the two major cities, Both
have been fully within Health Bureau administration as
far back as our estimates go. The sex ratio at hirth,
consistently ton masculine (compared to general
experience) in Eyyptian registered hirths, is highest
(most exaqggerated) in areas not covered by Health
Bureaus, second in Health Bureaus in other than the urban
governorates, and is lowest (within the normal range) in
Cairvo and Alexandria. PFinally, the level of the infant
mortality rate in the large cities, relative to infant
mortality derived from child survival (in the 1940s and
the 1970s) s a strong indication of good registration.
Complete reyistration of infant mortality is more
difficult to achieve than complete birth registration; if
infant deaths are well recorded, births are very likely
well recorded also.

The reverse projection to birth of the population aged
1 to 5 in 1976 matched the number of reqgistered hirths in
1972 to 197% in Cairo »nd Alexandria within less than one
half of one percent; hence no adjustment was made to the
enumerated child population in any of the governorates.
The corresponding reverse projection for the two cities
in 1947 was 94.3 percent of reqgistered hirths; hence the
enumerated population at ages 1 to 5 in every governorate
was increased by 1/.943 before reverse projection was
carried out. Completeness of registration of births and
infant mortality in the 19405 and 1970s for the two larqge
cities, for Upper Fgypt, and Tower Eqgypt are listed in
Table 7. At the later period separate figures are given
for the rural and urban sectors of Upper and Lower
Egypt. HNote the generally mach greater completeness of
registration of births than of infant deaths, the
progression of completeness from most complete in the
metropolises to least complete in Upper Fgypt, and the
greater completeness in urban areas than in rural areas
in the 1970s.

The estimated completeness of registration of births
in each governorate in 1942-45 and 1972-75 was the basis
for approximate estimates of completeness by governorate
in 1960, and for completeness in all Fqgypt for 1927 to
1947 and for 1960 to 1976. (Because of extensive and
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TABLE 7 Estimated Completeness of Registration of Births
and Infant Mortality, 1940s and 1970s: Egypt

Infant
Region Births Mortality
Part A, 1940s (mid 1942 - mid 1946) (1946-47)
Fgypt .890 .837
Cairo and Alexandria 1.001 1.1062
lower FEgypt .929 .7914
Upper Egypt .804 .7083
Part B. 1970s (1972-7%) (1975-76)
Egypt .964 .753
Cairo and Alexandria 1.004 .984
lower Egypt .997 .807
Rural .997 .780
urban .996 .896
Upper Fgypt 911 .625
Rural .884 .537
urban .975 .879

Acompleteness of infant mortality in health bureau areas.

diverse evidence of especially poor registration during
the 1950s, quantitative estimates of the extent of
underregistration from year to year were not attempted
for 1948 to 1959.)

El-Badry (1965) has also estimated the birth rate for
all Egypt for the period one to five years before the
1947 census. Our estimate of the birth rate, adjusted
for the calculated degree of underenumeraticn, agrees
within a small fraction of 1 percent with E.-Badry's
estimate. Therefore, El-Badry's estimates of the
Egyptian birth rate for 1927 to 1947 have been adopted.
To make his estimates, El-Badry accepted the registered
births in the urban governorates (100 percent Health
Bureau) and in the urban Health Bureau areas in other
governorates as correct. He also assumed that the birth
rate in the entire rural population of the governorate
was the same as that in the rural Health Bureau areas of
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taken annually). The method is an adaptation of a new
procedure developed by Preston and refined by others
(Preston et al., 1980). The procedure is based on the
equality in a stable population (and near equality in a
population in which mortality has recently declined) of
the number of persons at each age and the sum of the
deaths at all higher ages, after multiplication of the
deaths at each higher age by a suitable exponential
factor based on the population's estimated rate of
increase. Because of this equality, it is possibl-. to
calculate the number of persons above age 10, age 15, age
20, etc., that are implied by the recorded number of
deaths (and the rate of increase). If deaths are fully
registered, the calculated number above each age very
nearly matches the number recorded in a census, or
interpolated for a non-census year; if deaths are not
fully registered, the ratio of the calculated number to
the recorded number is an estimate of the completeness of
death registration.

In Egypt the application of this procedure was
complicated by the obvious severe overstatement of the
number of deaths at very advanced ages. It is clear that
the excess numbers of reported deaths at ages above 70
and 80 are at the expense of understated numbers at
earlier ages from 10 to 70. Our inference, which we are
confident is correct, is that deaths of persons whose age
is unknown are reported at the ages above 70 (mostly
above 80, in fact).

Because of this feature of the registration of deaths
in Egypt, the estimation of the mortality schedule above
age 5 required several steps. First, the true proportion
of deaths above age 70 was approximated by finding the
proportion of deaths over 70 in a model stable population
matching the population of the year in question in growth
rate (of the population over 10) and in broad structure
(namely, the ratio of persons aged 10 to 50 to persons 10
and over). Deaths over 70 in excess of the proportion
thus estimated were redistributed, bheing added pro rata
to deaths at ages 10 to 70. Second, completeness of
death registration among deaths over age 10 was
calculated hy comparing the expected population, derived
from the number of deaths (so redistributed) and the rate
of increase, and the population derived from census
counts. It was concluded that from 1936 to 1946, male
deaths above age 10 were underregistered by about 5
percent, and female deaths by about 20 percent. From
1947 until 1960, death registration deteriorated, with
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when much of the difference between count and projection
is explained by a large number of Egyptians abroad. The
projected populations also agree in age structure with
the enumerated populations (except for consistent age-
and sex-specific biases in the censuses). This agreement
does not prove that the estimates of fertility and
mortality are correct (there could be offsetting biases
in estimating fertility and child mortality that would
yield a projection consistent with the censuses), but it
does strongly support the estimated trends.



Appendix A
cstimation of
Infant Mortality

Chapter 4, devoted to methods of estimation, describes
the use of data from the 1947 and 1976 censuses on child
survival to estimate the degree of underregistration of
infant mortality. This appendix provides more details on
the measurement of underregistration of infant mortality
and the construction of corrected infant mortality rates.

THE BRASS ESTIMATION PROCEDURE

It is fortunate that the censuces of 1947 and 1976
included questions asked of every ever-married woman
concerning the number of children she had borne in her
lifetime and the number of these children still living.
In 1947 the only conclusion ahout mortality that could be
inferred from such datu was the obvious qualitative
inference that a lower proportion surviving among the
children ever bocn to women at any particular age or
duration of marriage implied higher moctality rates in
tnfancy and childhood in the population. By the 1960s,
Brass had invented a prcocedure to go beyond mere
qualitative observation and to determine from these data
sound numerical estimates of the fraction of children who
die and the fraction who survive hetween birth and
specified precise ecarly anniversaries of birth. 1f p(x)
is the proportion that survives to age x, and g(x) the
proportion that dies before age %, it is possible to
estimate q(2), q(3), and g(5)~-and their complements
p(2), ctc.--by the methods that Brass devised, methods
subsequently refined by Sullivan and Trussell (Brass and
Coale, 1968; sSullivan, 1972; and Trussell, 1975).

We have made use of the generally most trustworthy of
the Brass-style estimates, that of the proportion ¢ ring
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births from the sequence of average parities in the
census imprecise. Additional problems arise from the
possible omission of some dead children in responding to
these questions, and from misreporting of age and
duration of marriage in the censuses of many developing
countries, including Egypt.

In Egypt the estimates of q(2) derived from data on
child survival classified by age and classified by
duration of marriage do not agree, as ide. lly they
should. 1In each of the three panels of Fig're A-l ‘he
values of q(2) derived from the proportion ‘uad ainong
children ever born reported by women aged ’.C 24
(age-based estimates) are compared with the values of
q(2) derived from the proportion dead reported by women
of marriage duration less than five years (duration-based
estimates). In the first panel, the two sets of
estimates are compared for the governorates of Egypt in
1947; in the second panel, for the urban population of
the governorates in 1976; and in the third panel, for the
rural population of the governorates in 1976. 1In all
three instances there is a very strong correlation
between the two sets of estimates, an agreement that is
scarcely surprising since the underlying data are
essentially two different tabulations of responses
recorded from virtually the same women (most women in the
first five years of marriage are 20-24 years of age). 1In
the rural population in 1976, the two sets of estimates
are in almost perfect agreement, but in the urban
population in 1976, and the combined urban and rural
populations in 1947, the agc-based estimates are higher,
with only one exception.

Derived from these estimated q(2)s were estimates of
q(l); the estimated q(l)s in turn were compared with
registered infant mortality rates in a period hefore the
censuses to determine the extent of underregistration.
One question we faced was whether the duration-based
q{(2)s or the age-based q(2) . should be chosen as the
source of the estimated exient of underreqistration of
infant mortality. Conversion of q(2) to q(l) was
accomplished by assuming that the relation between q(l)
and q(2) in Egypt is the relation found in the "West"
model life tables (namely, that g{l) equals 0.80g(2)).
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Estimates for 1946-47

In Figure A-2 the average TMR in 1946-47 in the Health
Bureau areas in each governorate is compared with the
rate in the remainder of the governorate. The large
differences indicate the existence of extensive
underregistration in the arcas not within Health Bureau
administration.

Comparisons of child-survival-based estimates of
infant mortality with registered infant mortality in the
period prior to the 1947 census are complicated by large
reductions in registered infant mortality from 1943 to
1947. The registered IMR for urhan areas in Egypt
declined from 225 to 171 during this period.

In the three panels of Fiqure A-3, there are three
comparisons of q{l) derived from child survival as
reported in the 1947 census with infant mortality rates
as reporterd in the iealt' Bureau areas. The first panel
compares age-hased estimates of g(l) with the recorded
IMR in 1945-46. The other two panels compare the
recorded IMR in 1946-47 with duration-based and age-based
estimates of q(1), respectively.

Note the following features of these comparisons:

(1) Age-based estimates of q(l), which are higher than
duration-based estimates, are surpassed by the average
IMR for 1945-46 recorded in the five urban governorates
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FIGURE A.l1 Comparison of Child Mortality Estimates,
q(2), Based on the Proportion Dead Among Children Ever
Born to Women Married Less than Five Years (Duration
Basis) and to Women Aged 20 to 24 (Age Basis), 1947 and
1976 : Igypt
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FIGURE A.2 Comparison of the Average Infant Mortality in
Health Bureau Areas and Non-Health Bureau Areas of the
Governorates, 1946-47 : Egypt

of Cairo, Alexandria, Damietta, Canal, and Suez--in all
but Canal by a large margin. (Reporting of infant
mortality in these governorates is expected to be better
than elsewhere but not more complete than reporting of
births. Delayed registration, transferring into 1945
infant deaths not reported in earlier years, might offer
one explanation for the higher recorded IMR.) Apparently
g(l) estimated from child survival is too low when
compared with the TMR for 1945-46. Yet, since the
proportion dead among children ever born reflects the
mortality over a several-year period centered one to two
years before the census, comparing the average IMR for
1945-46 with estimates of g(l) from the 1947 census
(taken in March) is appropriate.
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(2) The duration-based estimates of (1) are exceeded
by the reported IMR even at the lower rates in 1946-47 in
all five urban governorates, and in iBehera and Aswan as
well. When age-based estimates are compared with 1946-47
infant mortality rates, on the other hand, they are about
equal to the recorded rates in Damietta, Alexandria, and
Suez; are lower than the recorded rates in Cairo; and are
slightly higher than the recorded rates in Canal.

(3) The imputation ¢f more than 100 percent reporting
ot infant mortality rates in urban qovernorates, or of
underestimation of infant mortality in these same areas
from reported child survival is avolded only when the
higher (age-based) estimates are compared with the lower
(1946-47) infant mortality rates. The {nclusion of 1947
infant mortality in the comparison even though the census
was taken in March of that year is justified if we .ssume
that there was some delay in the recording of deaths in
the 1940s, so that many events labeled "1947" occurred in
1946, Ekgyptian vital statistics consistently pertain to
year of reqgistration, not year of occurrence.

Completeness of recording of infant nortality rates in
the Health Bureau areas is judged, then, by the
comparison of recorded rates in 1946-47 with age-based
estimates of (1) from the 1947 census. An alternative
procedure, yielding not very different estimates of
completeness. is to assume that the age-based g(l)s are
too low (since they fall short of recorded data for
1945-46 in the urban governorates), and to adjust all
age-based q(l)s upward hy enough to match the IMR for
1945-46 in the urban governorates.

Estimates for 1975-76

In 1976, as noted earlier, there is very little
difference between the age-hased and duration-based q(2)s
In the rural areas. In Figure A-4, age~-based and
duration-based q(l)s ar¢ compared with the registered IMR
for 1975-76 for the urban areas of the governorates. The
age-based estimates are virtually equaled by the
reqgistered rates in five of the urban areas; in the
remaining qgovernorates the reqgistered rates fall short of
the age-based estimates of q(1). On the other hand, the
duration-based estimates are less than the reqgistered
IMRs in a majority of the urban areas, and in the urban
population of kgypt as a whole., Again, we find the
age-based estimates a better choice for calculating the
extent of underregistration of infant mortality.






DURATION-BASED ESTIMATE OF qi1)

IMATE OF o1

FIGURE A.3

03

02

47

DURATION-BASED, 1946-1947

(=]
w

(=]
~

oy ML=l 1 1 [ H | L.} 1

[$R1 0.2 03

REPORTED HEALTH BURE AU AREA INFANT MORTALITY RATE:

1946 1947 AVERAGE

AGE-BASED, 1946-1947

o« Total ,
- Eaypt
@

o1 n? 03

REPORTED (EALTH BURE AU AREA INFANT MORTALITY HATH
TOA6 1017 AVERAGE

Comparison of the Reported Infant Mortality

Rates in Health Bureau Areas and Age- and Duration-Based

Estimates of q(1) for the Governorates, 1945-47:

Egypt



05— 0.15—

0.10—

AGE-BASED ESTIMATE OF q(1)
DURATION-BASED ESTIMATE OF q(1)

0.05 1 L i | 1 1 ! i) o005 i 1 L | 1 P |
0.05 0.10 0.15 0.05 0.10 0.15

REPORTED URBAN INFANT MORTALITY RATE: 1975-1976 AVERAGE

FIGURE A.4 Comparison of Age- and Duration-Based Estimates of g(l) to

Average Reported Infant Mortality Rates for Urban Areas of Governorates,
1975-76 : Egypt

8b



49

TABLE A-1 FEstimated Completeness of Infant Mortality
Rates by Governorate, 1946-47 and 1975-76: Egypt

1946-47 1975-76
Hon-

Health Health Total Total

Rureau Nureau Gover- tirban Rural Gover-
Governorate Areas Areas norate Ateas Areas norate
Cairo 1,151 -- 1,151 1.009 -~ b 1.009
Alexandria 1,019 -- A 1.019 0.925 -- b 0.925
Canal 0.903 0.601 0.875 0.819¢ ~-- b 0.839
Suez 0,960 0.861 0,953 0,799 -- b 0.795
Damietta 1,014 -- 1.014 0.6849 0,744 0,756
bakahlia 0,684 0,607 0,627 0.993 0.674 0.725
sharkia 0,810 0,486 0.567 0,439 0.712 0,730
Kalyuhia 0,708 0,510 0,572 0.905 0,449 0,864
Kafr-« 1-Sheik' - -- - 0.85% 0.515 0,576
Gharbia 0,818 0.519 0,600 0.978 0,995 0,989
Menoufia 0,641 0,603 0.644 1011 1.0313 1,036
Behera 0.929 0,494 0,615 0,872 0,684 0,724
Ismailiab -- -- .- 0.H63 G.847 0,848
G1za 0.751 0,501 0,587 0,905 0,767 0.833
Heni-Suef 0,652 0,261 N, 161 0,942 0,461 0,561
Fayoum 0,809 0,413 0,504 0,763 0,550 0.596
Minya n.647 0,430 0.427 0.840 0.529 0,580
Assy1ut 0,655 0,347 0,478 0,867 0,554 0,623
souhag 0,694 0,228 0,164 .87 0.497 0,577
Kena 0,714 0,179 0.1354 0.4962 0,354 0,460
Aswan 0,811 0, 154 0,526 1.011 0,774 0,850

Mo nor=health boreas areas,

Do raral ateas,

Crncludes only Port Said an 1974- 7k,
LIV Separate governorate tn 1946-47,

of the passage of time and changed system of
registration, geographic differences persist, and
registration of infant deaths in Upper Egypt still covers
only a little more than half the real infant mortality
rate.

NATIONAL ESTIMATES OF ANNUAL INFANT MORTALITY

To estimate the national infant mortality rate for
individual years from 1927 to 1961 (shown in Table 2),
the IMR in the Health Bureau areas within each
governorate was multiplied by the factor that converts
the 1946-47 average Health Bureau IMR into the age-based
estimate of IMR derived from child survival data in the
1947 census. This procedure makes appropriate allowance
for the increasing fraction of the governorate population
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within Health Bureau areas. The increasing coverage of
Health Bureaus tends to improve the overall completeness
of recording of intant mortality, and any assumption of a
constant degree of completeness for the governorate as a
whole would not allow for the normal increase in
completeness as Health Bureauw areas came to include a
larger traction of the governorate's population,

We assumed that from 1962 to 1976, under the
reorganilzed system of vital registration, the
completeness of recording of TMR in each major
subdivision (Cairo and Alexandria, urban lower Egypt,
rural Lower Egypt, urban Upper FEgypt, and rural Upper
Egypt) was constant at the level estimated for 1975-76.
In Figure A-5, the estimated completeness of registration
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FIGURE A.5 Comparison of the Completeness of Registered
Infant Mortality in 1961 and 1975-76 by Gevernorate : Egypt
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in each governorate in 1961 (the IMR for the whole
governorate based on registration relative to the Health
Bureau IMR adjusted by the factor determined for 1946-47)
is compared with the estimated completeness in 1975-76.
Except for Cairo and Alexandria (virtually complete by
both estimates), Damietta (an urban governorate in 1947
when 1961 completeness is determined, but with additional
rural districts added later), Fayoum, and Aswan, the
astimates of completeness in 1961 and 1975-76 fall close
to a line in which completeness in 1961 is about 70
percent that of 1375-76. The consistent difference in
completeness in most of the qovernorates (and the
understandahle exceptions of Cairo, Alexandria, and
Damietta) is reassuring, since one set of estimates is
derived from data taken from the 1947 census and from
Health Bureaus in 1946-47, and the other set is derived
from data taken from the 1976 census and from
registration in whole governorates in 1975-76.

The question remains, however, whether the improvement
in estimated completeness is justified, and whether the
higher deqgree of completeness can be assumed to start in
1962 with the initiation of the new system of
registration. Unfortunately, the 1960 census did not
tnclurde tabulations of children ever born and children
surviving to permit an independent verification of
completeness just prior to the 1960 census; nor is there
any verification of the rates in 1962. However, the
sequence of registered infant mortality rates provides a
clue that supports the validity of the conclusion that
completeness increased in 1962 with the introduction of
the new system of registration. In Figure A-6 the IMR
derived from registration and the TMR adjusted by our
estimates are shown for 1937 to 1976. According to the
registered figures, IMR rose from 108 in 1961 to 134 in
1962 (24 percent); according to the adjusted figures, the
increase was from 166 to 171 (3 percent). The registered
figures show that the infant mortality rate did not fall
as low as in 1961 until 1971, while the adjusted figures
show that the rate was lower than in 1961 only two years
later. The registered rates indicate a plateau of infant
mortality during the 1960s, hefore the decline resumes in
1969, Without adjustments for completeness, the plateau
1s at a tangibly higher level than the TMR in the years
1958-61; when adjusted to reflect increased completeness
beginning in 1962, the plateau is somewhat below the
average for 1958-61. In other words, the acceptance of
uniformly higher completeness beginning in 1962 does not
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introduce a discontinuity in the estimated sequence of
IMRs but rather repairs a discontinuity in the unadjusted
sequence.

LIMITATIONS OF THE ESTIMATES

The adjusted set of infant mortality rates are certainly
a better representation of the evolution of IMR in Egypt
than the official, unadjusted figures. Adjustment by
using child survival data from the censuses is an
appropriate source of correction, although it is
weakened, it must be conceded, by the differences bhetween
child mortality estimates derived from age-hased and
duration-based data and by the appearance of
overreporting in the urban governorates for 1945-46.

The inconsistency of the two sets of estimates is
almost certainly caused in large part by inaccurate
reporting of age and of duration of marriage. When
estimates of the number of married women by duration of
marriage in 1947 are made from registered marriages by
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year nof occurrence, number of divorces by year of
occurrence and duration of marriage, and an allowance for
attrition by mortality, the number of women married less
than five years is 54 percent greater than the number
married five to nine years. In the census, however, the
number of those married less than five years is only 25
percent greater than the number in the next duration
interval. The number at duration less than five is
obviously understated in the census, probably because of
overstatement of duration at durations near to five years.

There is also a very large number of women at duration
less than five who have no children, and another large
number tabulated as having given no response to the
questions about children ever born and children surviving.
The many "no responses" recorded are the result of
interviewers' having frequently left a blank instead of
inserting a zero at this point in the questionnaire for
women with no children. It was necessary to apply
El-Badry's correction for converting "no response" to
zero children, increasing the estimated numher with no
children to 53 percent of the women at duration less than
five (El-Badry, 1961). The high proportion of childless
women at duration less than five arises from
overstatement of duration, so that many women married
three and a half or four years are reported in duration
interval 5-9, and from the custom in Egypt of formalizing
marriage by a ceremony called "signing the book"
typically several months hefore the bride and groom take
up residence together. Thus the initiation of
cohabitation is later than reported marriage, increasing
the number of childless women reported as married less
than five years.

Age misreporting is also severe for young women, and
probably associated with marital status and perhaps
parity. That is to say that a woman {(not being able,
typically, to report her own age) is estimated as over
age 20 if she 1s married and has borne one or more
children, and under ajge 20 if still unmarried. In short,
the sequence of reported parities--by a - or by duration
of marriage--is unlikely to be accurately associated with
true age or true parity, and thus the conversion factors
for deriving «q(2) from proportion dead among children
ever born are not fully trustworthy. Moreover, there may
be a tendency to omit dead children in reporting numbers
of children ever born, a tendency that would contribute
to a slight underestimate of {2)--and in turn q(l)-~from
child survival statistics.



ANOTHER ESTIMATE OF THE COMPLETENESS OF TNFANT DEATH
KEGISTRATION [N PHE 197086

Independent estimates of the coapleteness of recording of
infant deaths in 1974-7% were derived from a survey
conducted by the Central Agency for public Mobilisation
and Statistics (CAPMAS). Vital events were observed in a
large nationwide sample of households and then checked
against the registration records (see Appendix F).

The degree of non-registration of infant deaths
determined in this survey was quite a bit larger than our
estimates based on child-surviva', as shown in Table
A-2. ‘'The pattern was the same; both methods of
estimation indicate a high rate of omission in the rural
areas, with over 50 percent omission in rural Upper
Lgypt, and 22 to 30 percent in rural Lower Egypt. For
the urban populations, the survey estimates of omission
are up to twice as high as the child survival estimates.
The child survival estimates may be too low, hut if
matching is imperfect, the survey estimates may be too
high. We have retained the child-survival-based
estimates from the 1976 census because they are more
compatible with the estimates for ear)ier years derived
from child survival data in 1947.

TABLE A=2  ratimated inderstaterent of [nfant Mortality,
19705:  Egynt

Implied omission
of 1ntant deaths

Understatement of 1974%-76, allowing

Underteqistrat ion infant mogtality for underreqgistta-
aof infant deaths, tate, 19749-7n, ti1on of hrths
1974-749, CAPMASL Child Survival natamated by

Reqgion Survey Mesthiond teverse progesction

Catro and

Alexandria LO3E L0 A6

Hrban lower Fgypt AV .04 L0a

trban Uppet Faypt Lehl 21 124

karal tawer Faypt L497 220 221

patal tpper Tgypt L5655 L4613 922




Appendix B
cstimation of
Fertility

COMPLETENESS OF BIRTH REGISTRATION

As described in Chapter 4, reverse projection of the
number of children aged 1 to 5 was used to provide a
standard of comparison for the number of registered
births., The details of the procedure are summarized
below. The population aged 1 to 5 is designated as

4P) to connote the population in the interval four
vears in width (pre-subscript) beginning at exact age 1
(post-subscript), as in the symhols employed in life
tables.

(1) The experted number of births in a governorate in
the period one to five years before the census is
calculated as gP1* " {4 40/ 4Ly), where
4P1* is the corrected number of persons 1 to 5
(4Py from the census, multiplied by an adjustment
factor), and 4L1/4°%y is the estimated
proportion surviving from birth to the age interval 1 to
5 according to the mortality in the years before the
census.

(2) 41y is taken from a "West" model life table
(for the two sexes comhined) in which 1909 is el to
the average value of the reqgistered infant mortality rate
in the governorate for the years in question, adjusted
for underregistration as described in Appendix A.

{3) 4P1* is the enumerated population 1 to 5,
multiplied hy a factor common to all governorates. This
factor is the multiplier required to adjust 4Py for
the combined pcpulations of Cairo and Alexandria to yield
a reverse projection that matches the number of
registered births in the two metropolitan centers
combined. In 1976 no adjustment of 4Py was needed;
in 1947 a factor of 1.06 was required to bring the
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TABLE B-1 Estimates of Completeness of Birth
Registration in the Governorates Based on Reverse

Projection of the Census Population Aged 1-4; 1940s and

1970s: Egqypt

1970sb
Total Urban Rural
Governorates 1940sa Governorate Areas Areas
Major Metropolitan
Cairo 1,004 1,015 1,015 ~-=- C
Alexandria 0.993 0.977 0.977 --C
Lower Egypt
Damietta 1,107 1,053 1,149 l.021
Dakahlia 0.917 1,037 1,153 1,007
Sharkia 0.881 0.990 1.042 0.978
Kalyubia 0.919 0,963 0.869 1,026
Kafr-el-Sheikd - 0.925 1.034 0.903
Gharbia 0.930 1.024 1.067 1.006
Menoufia 1.037 1.045 0.934 1,066
Behera 0,901 0.998 1.017 0.993
IsmailiaC - 0.743 0.530 0.894
Upper Egypt
Giza 0,908 0.958 0.950 0.965
Beni-Suef 0.846 0.926 1.043 0,896
Fayoum 0.816 0.887 0,976 0.863
Minya 0.853 0.871 0.992 0.848
Assyiut 0.826 0.887 0.976 0.856
Souhag 0,753 0.940 1.093 0.687
Kena 0.673 0.877 0.957 0.856
Aswan 0,727 0.987 0,826 1.080
Eqypt 0.890 0.964 0,993 0.946

Apeqistered births mid-1942 to mid=-1946 relative to reverse projection
af 4Py in 1947 census (4P raised by 5.7 percent),

hRPqiﬂterd births 1972-75 relative to reverse projection of
4Py in 1676 census,

“No rural areas,

LV Separate governorate in 14947,

Cairo and Alexandria combined, 4P1 was multiplied by
1.025. Also, a special adjustment wes made in Cairo,
Giza, and Kalyubia, because beginning in 1955 hirths
registered in two districts in Giza and one district in
Kalyubia were transferred to Cairo. The 1960 census
recorded the ponpulation of these districts in Giza and
Kalyubia rather than in Cairo. Therefore the registered
births in the transferred districts were reallocated to
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TARLE B-2 Estimates of Completeness of Rirth
Registration in 1956-59 by Gouvernorate, Based on Reverse
Projection of rhe 1960 Census Population Aged 1-4: Egypt

Major Metropolitan
Cairo 1.004
Alexandria 0,992

Lower Fqypt

Damietta 0.836
Dakahlia 0.897
Sharkia 0,905
Kalyubia 0.965
Kafr-el-sSheik 0.696
Gharbia 0.900
Menouf ia 1,004
Behera 0,957

lipper Fgypt

Giza 0.830
Benli Suef 0.780
Fayoum 0.850
Minya 0.836
Assyiut 0.716
Souhag 0.668
Kena 0.580
Aswan 0.738
Egypt 0.857

the original governorates before comparison with the
reverse-projected 4Py,

Fstimated completeness of birth registration in the
late 1950s is highly correlated with estimated
completeness in the 1940s except in the governorates of
Damietta, Giza, Beni Suef, Kena, Souhag, and Assyiut.
(See Figure H-1; the dots representing the 6 mentioned
governorates lie more to the right of the 45 degree line,
indicating hiaher estimated completeness in the 1940s
than in the late 1950s.) An examination of annual
registered births by governorate, and even hy district
within governorates, suggests that the low estimated
completeness for 1956-59 in these governorates was caused
by particularly severe underregistration in 1956 and
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Birth Registration in the Governorates in the 1940s and
the 1950s: Egypt

1957, perhaps associated with the Suez crisis. The
evidence is in the form of especially low registered
birth rates in those two vears in the governorates in
which estimated completeness was lower in 1956-59 than in
1942-46; and very low birth rates in the districts in the
bottom quartile of rates within the governorates, A
conspicuous instance is the governorate of Damietta: in
Damietta city the birth rate calculated from registered
births falls from 46.0 per thousand in 1955 to 16.2 in
1956 and 2.8 in 1957 (only 198 births recorded in a
population of 71,000!). Obviously many births were not
registered or, if registered, were not recorded in the
official vital statistics.
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instance except 1960 the estimated population
approximately equals the enumerated; if births are
underregistered, the undercount of the population is of
about the same extent. 1In 1960, however, the ratio of
expected to counted is 7 to 10 percent less than at other
dates--a ditference caused, it seems clear, hy especially
large underregistration of births in the 10 years before
the 1960 census.

The second section of Table B-~3 compares the
calculated survivors of births registered in 1936-45 with
the enumerated population at ages 15-24 in 1960, and also
the calculated survivors of births registered in 1952-61
with the enumerated population at ages 15-24 in 1976. In
1960, the expected population matches the enumerated very
closely (again underregistration is apparently balanced
by an undercount), but in 1976 the population expected
from births registered in 1952-61 falls 8 percent short
of the number recorded in the census. Faced with this
evidence of especially poor registration in the 1950s, we
have assumed a steady increase in the number of births
from 1947 to 1960 to provide figures I,y five-year time
periods (for use in the projection), but present no
estimates of births by single years.

The evidence of especially acute und>rregistration of
births in 1956 and 1957, at least in some governorates,
implies that adjustment of bhirths in 1960 and 1961 for
underregistration estimated for 1956-59 would yield
estimates that are too large. The adjustments for
1960-61 births are especially important for this report,
because the census of 1960, together with corrected
numbers of births, makes possible the calculation of
refined measures and indexes of fertility for FEqypt and
its major reqions. To avoid misleadingly hiqh estimates
of fertility in 1960 by overcorrection (in Damietta, for
example), underreqgistration of births in 1960 in cach
governorate was estimated as the average of the rates of
underreqgistration for 1942-46 and 1972-7%, In short, the
estimation of underregistration for 1956-59 obtained hy
reverse projection of 4Pl from the 1960 census was
not used a5 the basis for estimates in other years.

Fstimated Births, 1927-76

Because the average hirth rate for 1942.5 to 1946.5,
adjusted for the extent of underregistration that we
estimated, agrees exactly with the average of El-Badry's
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(1965) estimates for those years (formed by accepting the
Health Bureau birth rates for the urban governorates as
estimates for the rates in the urban Health Bureau areas
in other governorates, and assiyning the birth rate of
the rural Health Bureau areas in each qgovernorate to the
entire rural population), we accepted El-Badry's estimates
for 1934 to 1947 and extended his average correction
factor for the 1930s (1.12) back for the years 1927 to
1933. The adjustment applied in 1960 (the average of the
adjustments for 1942.5-1946.5 and 1972-75) was 1.08 times
registered births., Tt was assumed that this correction
declined linearly from 1960 to 1972. Fstimates of births
{and birth rates or other fertility measures) for
subdivisions of Egypt were attempted only for periods
centered on the censuses of 1947, 1960, and 1976. For
other years we attempted only to prepare adjusted fiqures
for births and crude birth rates for Fgypt as a whole.

CONSTRUCTION OF FERTILITY MEASURES AND INDEXES

Registered births, adjusted for underregistration, were
used to create annual estimates of the crude birth rate,
1927-76. (The denominator was obhtained by qeometric
interpolation of the population enumerated in the censuses
of 1927, 1937, 1947, 1960, and 1976 to the midpoint of
each vyear.) In Table 4 (in Chapter 2), the general
fertility rate, the total fertility rate, and the three
fertility indexes (Iy, I,, and I,} are shown for

the census years from 1937 to 1976. For 1947 these
additional measures are given for Cairo plus Alexandria
and for the remainder of Eqgypt; fur 1960 the metromolitan
populations, lLower Eqgypt, and Upper Eqypt are shown; and
for 1976 the rural and urban sectors of the two major
regions are represented separately. 1In this section of
Appendix B the methods employed in calcualatina these
additional measures are described.

Before fertility measures for 1960 were calculated for
the Cairo, Giza, and Kalyubia qgovernorates, some of the
births reqgistered in Cairo were reallocated to the other
two governorates to correspond to the qeographic division
of the population in the census.  From 1955 through 1961
births in the Kl Giza and Embaba districts (oriqginally
part of Giza) and the Shubra el Balad district
{originally part of Falyubia) were tabulated with hirths
in Cairo, but in the 1960 census the populations in these
districts were counted in their original qovernorates.


http:1942.5-1946.r5
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General Fertility Rate

The general fertility rate was calculated by dividing the
number of births attributed to the area in question by
the enumerated female population aged 15 to 49. If,

I and Ig were calculated by the standard formulae:

Ifg = Births/x Fiwii
Ig = Births/l Fimy; and
In =1 Fymi/) Fiwg,

where Fj is the fertility rate in the ith five-year

age interval (of the seven from 15-19 to 45-49) of
married Hutterites (a population with very high marital
fertility); mj and w; are, respectively, the number

of married women and the number of women in the ith
interval (Coale, 1965). In the Egyptian censuses the
number married is listed only for women 16 and over;
therefore the true number of married women 15-19 may be
somewhat understated because of unrecorded married women
at age 15.

Total Fertility Rate

The total fertility rate was estimated from the
calculated value of Ig. This index is the ratio of the
number of births women have to the number they would have
if subject to Fj, the schedule of age-specific marital
fertility of the Hutterites. 1If I¢ were 1.0, the
population in question would have fertility as high, on
the average, as the married Hutterite schedule. The
total fertility rate this schedule implies is 12.4 births
per woman; hence the total fertility rate is calculated
as 12.4(I¢), an approximation that is quite close in
populations (like that of Egypt) in which marriage is
early and the aqe structure of marital fertility is not
stronqgly affected hy voluntary control.

Table H-d4 lists tertility measures and indexes for the
qovernorates of Fgypt in 1960 and 1976 with separate
figqures for rural and urban populations at the later
date. NHote that in mout of the Upper Fagypt governorates
fall but Aswan) the value of 1, at both dates 1s much
the same (with the 1976 estimates a little higher), as is
also true of Behera and Menonfia in lLower Fgypt. Among
the remaining governorates, there is a strong correlation
between the two values, but with consistently lower Ig
(especially in Cairo and Alexandria) in 1976. Figure B-2






TARLF B-4 {continued)

Index of Index of Index of women 15-4%
Trade General tal Overall Marital Proportion Divided by
Birth Fertilicy Fertility Fertilivy Fertilicy Married Total
Rate Rate Rate T¢ ig Im Population
18745 U'rban Areas
Tairo 32.1 123.1 3.93 0.317 0.5133 D.59¢ .261
alexandria 30.3 117.4 3.73 D.201 0.329 0.568 .258
Lower Fgwvpt
Dar 28.3 113.0 3.70 0.298 0.480 0.622 .250
Ca 0.3 119.3 .84 0.310 0.516 0.601 .255
sh 37.3 150.8 4.90 0.393 C.659 0.599 .247
¥a 39.1 206.9 €.50 0.524 0.768 0.683 .237
Xa 34.7 141.6 3.61 0.372 G.62C 0.600 .245
5h 31.7 123.7 3.99 0.322 0.550 G.376 .256
Men 37.5 156.6 5.17 0.417 0.681 0.617 .239
Rehe 37.4 155.8 5.03 €.4507 G.639 0.612 .240
1.2 162.2 5.12 0.413 0.647 0.638 .254
39.5 167.3 5.33 0.446 0.R65 0.670 .236
32.5 186.5 6.13 6.596 0.72% 0.6E5 .228
8.6 165.13 5.38 G.434 0.697 6.622 L2345
nssviut 37.9 164.8 5.42 0.437 0.713 .6 .230
Souhag 40.3 177.1 5.78 0.466 0.739 L6311 .228
Yena 34.7 192.1 6.32 ¢.21¢ 0.743 G.687 .233
Aswan 41.1 172.2 5.32 G.345 G.623 .714 .239
Touvpt 37.8 150.5 4.60 0.271 0.609 0.6C9 .251
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FIGURE B.2 Comparison of the lndex of Marital Fertility
(Ig) in 1960 and in 1976 for the Governorates: Egypt

shows this correlation in a comparison of the values of
Ig in 1960 and 1976 in the governorates.

CAPMAS LESTIMATE OF COMPLETENESS OF BIRTH REGISTRATION IN
THE 19708

Independent estimates of underregistraticn of hirths have
been obtained in the 1974-75 vital events survey by
CAPMAS (see Appendix F). 1In Table B-5 these estimates
are compared with those obtained by reverse survival. As
with infant mortality underregistration, the survey-hased
estima. s are uniformly higher than those based on
reversa survival. It is likely that our reverse survival
procedure understates underregistration because we chose
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TARLE B-5 Hstimates of tinderregistration of Births in

the 1970s by Major Reqions:

Egypt

Reqgion

Underreqistration of Births

1974-75, CAPMAS
Survey

1972-75, Reverse
Survival of Census
Population Aged 1-4

Cairo and Alexandria
tirban Lower Egypt
tirban Upper Eqypt
Rural Lower Egypt

Rural Upper Fgypt

.023

.053

.093

.244

~-.004

.004

.025

.003

not to adjust the 1976 4P1: Since reverse projection
without adjustment so closely matched registered births
Registered births in urban
Damietta, Dakahlia, and Gharbia are well in excess of the
reverse-projected numbers; based on these governorates,
an upward adjustment of 4P1 by 3 or 4 perceat would

be justifiable, adding 3 or 4 percent to all estimates of

in Cairo and Alexandria.

underregistration.

Bat the difficulties of esvablishing

a true match between survey-recorded and registered
births establishes the possibility of an overestimate of
underregistration from the survey.
We have chosen to retain the possihly low estimates of
underregistration bhased on reverse projection to maintain
better consistency with estimates described earlier.



Appendix C

“stimation of Mortality
(Other than Infant a.>"
Child Mortality)

This appendix adapts a recently developed method for
estimating the completeness of registration of deaths
above age 10 for application to registered male and
female deaths in Egypt for every year from 1937 to 1976.

The method is applicable to populations in which no
major sustained changes in fertility began more than 15
or 20 years before the year for whichi the estimate is
made. Since our estimates show no continued decline {or
increase) in fertility in Egypt before the 1960s, the
method seems suitable in this context. Because the bhasic
relation upon which the method depends is a relation
characteristic of stable populations, it might appear
that approximately constant nortality is also an
essential condition, but in practice the estimates are
only slightly affected by recent trends in mortality
(Preston et al., 1980; an earlier approach can be found
in Carrier, 1958).

ESTIMATING COMPLETENESS OF DEATH REGISTRATION

It can be shown that in a stable population, the number
of persons at age a, N(a), equals the sum of the number
of deaths at each higher age X, D(x), multiplied by
exp(r(x-a)), where r is the population'f rate of growth.
Call the number calculated in this way N(a). Thus,

ﬁ(a) = Z D(x) exp(r(x-a)),
X=a

The number of persons by five-year age intervals can also
be determined from r and the number of deaths, as 5N,

= 2.5 (N(a) + ﬁ(a+5)); and the sum of Sﬁx's for all

70
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ages above a is the estimated number at ages a and over,
N(a+). In a stable population with a known growth rate,
N{a+)/N(a+) is the same for all ages, except for
inaccuracies in the data--this ratio is equal to 1.0 if
deaths are completely recorded, and equal to ¢, the
relative completeness of the recording of deaths compared
to the population, if deaths are not cor: letely recorded.

1f the ﬁ(a+;/N(a+) method of estimating completeness
of death registration is applied to kEyyptian data (i.e.,
to the number of deaths registered at different ages in a
given year, and to the number of persons in different age
intervals interpolated from appropriate ~ensuses), the
estimates consistently indicate that deaths are very much
more than fully registered. 'The extent of apparent
overregistration (i.e., ﬁ(a+)/N(a+)) rises steadily with
age (see Figure C-1 for an example).

Persistent overregistration of deaths is not
believahle, but another explanation, overstatement of age
at death, may be possible. A frequent faulty
characteristic of mortality data in populations that
cannot supply precise data on age is overstatement of age
at death, particularly at advanced ages. Sucp over-
statement causes artificially highAvalues of N(a+)/N(a+)
at all ages, and rising values of N(a+)/N(a+) with age.
For example, suppose that reported deaths have been
transferred from younger ages to over 80. Recall that

[}
&(a) = X D(x) exp(r(x-a)).

laving too many dgaths over age 80 leads directly to too
large a value of N(B0O) but also (less directly) increases
N(a) at younger ages as well (whgn the growth rate is
positive). The exaggeration of N{a) at all younger ages
(und hence of N{a+)) results from exaggeration of x in
the expcnential factor exp(r(x-a)) that multiplties D(x)
in the calculation of N(a), The persistent appearance in
calculations for Egypt of N(a+)/N(a+) that is always
greater than 1.0, and tha*t rises to very high values
(over 3.0) at ag:s 75 and above is consistent with
extensive overstatement of age at death.
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FIGURE C.1 Completeness of Death Registration Est. mated
by Comparison of Deaths and Population at Age (a) and
Over, Males, 1941-42: Egypt

ESTIMATING THE NATURE AND EXTENT OF FALSE REPORTS OF AGE
AT DEATH AT VERY HIGH AGES

The possibility that overstatement of age at death is the
cause f tne progressively rising estimates of over-
registration of deaths in Fgypt led to a comparison of
the distribation of deaths by age with a standard that
approximates the true distribution. The standard chosen
was a "South" model stable population incorporating the
broad overall steepness of the recorded age distribution
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FIGURE C.2 Cumulative Proportionate Distribution of
Population and Deaths at Ages 10 and Over, Males,
1941-42, and for a "South" Model Stable Population: FEgypt
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FIGURE C.3 Propcrtion of Population and Deaths Within
the Age Interval 10 to 75 in each Five-Year Age Group
Divided by the Corresponding Proportion in a Model Stable
Population, Males, 1941-42: Egypt

population. The similarity of the deviations of the
proportions of persons and of deaths from the stable is
very evident. Apparently the same distortions~-primarily
the effect of age misreporting--affect the recording of
persons in the cenc:s and of deaths in the register. The
deviations are, however, generally somewhat greater for
the reported distribution of deaths. The similarity of
the patterns offers no basis for believing that age at
death is consistently overstated to a greater extent than
age of living persons between the ages of 10 and 75.
(There is a slight extra deficit in the distribution of
deaths from 50 to 75, relative to the distribution of the
population, but surely not enough to account for the very
large excess in the proportion of deaths over 75.) Thus,
we are left with the possibility that in some way age at
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death is reported as above 75 or 80 for decedents whose
true age is very much less.

How can there be about three times too many deaths
recorded at aqges over 75 when there is no special pattern
of apparent omission in the preceding 25 years? A
possible explaration of the large excess number of deaths
reported at very advanced ages 1s the allocation to the
oldest ages of deaths at all ages (except infancy and
childhood) in which the age of the decedent is unknown.
The very extensive age heaping in Fgyptian censuses and
the repetitive pattern from census to census of distorted
age distributions by five-year intervals make it evident
that age is not known for a large fraction of the Fgyptian
population. !t seems probable that aqges of the dead are
known even less frequently than ages of the living; the
greater departures of the distribution of deaths than _he
distribution of the living f{rom the stable distribution
from ages 10 to 7% (Figqure =3} lends some support to
this conjecture. Yet the proportion of deaths recorded
as "age unknown" iy very small. It appears that
registrars fee) precsed to avold an entry of "age
unknown"; 1t the practice has developed of assigning
deaths of unknown ages to the modal category for adult
deaths, the excess number of deaths reported at the
highest ages would be the reselt of deaths being
transferred up from the who!. range of ages above
childhood.

Provisionally accepting this explanation of the over-
reporting of deaths at the highest ages, we estimated the
excess at the highest ages by assuming that the proportion
of deaths over 70 should be the same as in a "South" model
stable population with the same death rate over age 10
and the same rate of increase. This assumption led to
estimates that 46.7 percent of male deaths in 1941-42
were improperly reported as occurring over age 70. Thisg
fraction of excess deaths was removed from the over-7(
age group. and transterred to the age range 10-70 hy
making an appropriate uniform proportioned increase in
the number of deaths at each age.

The values of N(at+)/ti{a+) caleculated after these
transfers are showr in Figure C-4, The pattern i¢ a
convineing vindlcation of the transfor of deaths from 70+
to 10-70, 1.e., tor most ages the value of H(at)/N(at)
lies ¢lose te the horizontal line H(a+t)/Niat+) = 1.0. 'The
low value of N(704)/N{704+) can be explained hy the
overstatement of the number of males over 70 in 1937 and
1947. The fraction of the population 10+ that was over
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FIGURE C.4 Completeness of Death Registration Estimated
by Comparison of Deaths and Population at Age (a) and
Over, After Reallocation of Excess Deaths at Age 70 and
Over, Males, 1941-42: ¥Eqypt

70 is 1.8 percent in the stable population, and 3.0
percent in the average of the 1937 and 1947 censuses.
After the deaths at ages 70+ have been corrected for
overstatement, the number of persons aged 70+ estimated
from the deaths falls short of the overstated number
recorded in the censuses.

With this clue about the erroneous transfer of age at
death at hand, we established a procedure for reallocating
wrongly reported deaths from 70+ to the age range 10 to
70. For each year an estimate of the arowth rate of the
adult population wus established, namely, the averaqge
rate of natural increase of the whole population during a
period 5 to 15 years carlier. The rate of natural
increase was taken from El-Badry's adjusted fiqures of
Lirth and death rates for 1934 to 1959 (F1-Badry, 1965).
Rates of natural increase were estimated for earlier and
later years by assuming that the understatement of birth
and death rates prior to 1934 was as in the earliest
vyeacs of El-Badry's estimates, and after 1960 as in the
last years ol El-Badrv's estimates., (The approximate
validity of these rates of natural increase is supported
by their agyyregate agreement with intercensal population
increase. A rate of natural increase in each year t
implies a cumulated increase in T years of
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The populations enumerated in 1937, 1947, 1960, and 1976
differ from the populations calculated from the 1927
census and cumulated rates of natural increase by -3.8
percent, 0.5 percent, 1.2 percent, and 2.3 percent
respectively.)

The next step was to determine, by interpolation
between censuses, the approximate ratio (persons
{10-50)) /(persons (10+)) for males and females each
vear. Then a mcdel stable population ("South" family)
was found embodving this ratio of 4gPyg/P(10+) and
the estimated rate of increase. The ratio of deaths 70+
to deaths 10+ in this stable population was assumed to he
the correct proportion. The recorded number of deaths at
age 70+ in excess of this fraction was added pro rata to
the deaths atkeach five-year age interval 10-14 to
65-69. Then N(a+) was calculated from these reassigned
deaths as follows (Preston et al., 1980):

(1) §(70) = D{70+) (1 + r+e(70)), where e(70) is the
expectation of life 2t age 70 in the model life
tahle selected on the hasis of r and
40P10/P(].0+)

(2) fi(70+) = N(70)e(70) (1 - 2 e(70))

(3) N(a) = fi(a + 5)exp(5r) + gDyexp(2.5r), for a =
65, 60, 55, . . . , 10; where gD, is the
namber o§ registeged deaths from age a to a + 5
(4) gNy = 2.5(N(a) + N(ath))
65 )
(5) N(a+t) = | o, + N(70+)
X=a

In Table C-1, the following gquantities are listed for
each year 1937 to 1976, for males and females: the
proportion 4P, /P (10+): the rate of natural increase,

r; the expectation of life at age 10 and at age 70 in the
stasle population chosen by means of these quantities;
and the ratio of deaths at ages 70+ to deaths at ages 10+
as reqgistered and as in the stable population. The last
two quantities determine how many deaths are transferred
from the 70+ category to the aqges from 10 to 70.
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The apparent excess proportion of deaths recorded as
occurring at ages over 70 is shown in Figure C-5. The
ratios (reccrded proportion)/(estimated proportion)
follow more or less parallel curves for males and
females. By this calculation, the proportion of female
deaths recorded as over age 70 was more than double the
correct proportion from 1937 to 1956 (with the exception
of 1947); for the same years the proportion of male
deaths was at least 1.75 times the proportion calculated
as correct. From the mid 1950s to the early 1960s,
overstatement of the proportion of female deaths over age
70 declined from 2.0 times to about 1.5 times the
calculated correction proportion; overstatement of the
proportion of male deaths over age 70 had apparently been
eliminated by the mid 1960s.

Indeed from 1966 to 1974 the calculations imply too
small a proportion of male deaths at the higher ages.
This anomaly illustrates the limitations of the procedure
for estimating the correct distribution of deaths. It is
unlikely that too small a proportion of malie deaths were
recorded as over 70, while the proportion of female
de: ths over 70 continued to be overstated by a large
margin. The model distribution of deaths by age is
doubtless somewhat inappropriate in particular periods
because the age distribution is not truly stable, because
the rate of increase employed is possibly not the proper
one, or because the pattern of mortality in Egypt does
not follow the "South" model very closely. 1In our
estimation of mortality past age 5, a uniform adjustment
for underregistration is applied each year in the period
1960 to 1976 (no adjustment for male deaths,
multiplication by 1.18 for females); the values for
expectation of life at age 5 and age 10 are from a
"South" model table that yields the adjusted death rate
over 10. 1In other words, the anomalous indications of
too low a proportion of reported deaths over 70, and the
associated indications of over-registered deaths, do not
enter the calculations. .

In Figure C-6, the values of N(a+)/N(a+) calculated as
described above are plotted for selected years. Once the
apparent excess proportion of deaths over 70 has been
correct:d by a transfer to younger ages, N(a+)/N(a+) no
longer 1ndicates a high degree of overregistration (in
most yeairs), nor does it any longer rise with age to very
high valuces at older ages. Instead, there is a
remarkably similar pattern from year to year, with
slightly hijher and lower values at the same ages, bhut
with different overall levels from year to year.
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TABLE C~1 Measures Used in Reallocation of Excess peaths
at Age 70 and Over: Fgypt

Stable

Registered Population
4010 el e’ D4 Prg4
p10+ f Dlo+ D100

Males
1937 .8384 .0173 45,41 7.21 .3297 .1885
1938 .8384 L0172 45.32 7.25 L3338 .1876
1939 .8384 L0169 45.08 7.21 L3302 . 1851
1940 .8384 .0166 44,87 7.18 L3350 .1834
1941 .81384 0164 44.70 7.15 L3250 .1819
1942 .8384 L0163 44.60 7.14 .3308 L1811
1943 .8384 .0163 44,57 7.13 L3260 .1808
1944 .0384 L0162 44.53 7.12 L1177 L1804
1945 .81394 .0157 44,08 7.0% L3128 L1761
1946 .8384 L0154 43.83 7.01 .3060 L1736
1947 .8184 .0149 43.45 6.95 .2730 .1706
1948 L8375 L0144 13.19 6.90 .3181 L1693
1949 L8367 L0143 43,29 6.92 .3219 L1711
1950 L8358 L0143 43,45 €.94 L3526 L1732
1951 L8150 L0144 43.67 6,98 L3663 L1759
1952 8741 L0150 44.30 7.09 L3602 .1829
1953 L8332 L0156 44.90 7.18 . 3685 . 1892
1954 .8324 L0161 45.48 7.28 .3783 ., 1959
1955 L0315 L0171 46.54 7.45 .3820 L2074
1956 .8307 0182 47.69 7.64 .3884 .2205
1957 .g208 L0200 49,65 7.94 L4043 .2438
1958 .8290 L0211 G103 6.16 L3951 L2634
1959 8281 L0222 52059 8.38 .4091 .2838
1960 .8270 L0230 53,72 8.58 L4022 .1027
1961 .A272 .0238 54.64 8.73 L4044 L3170
1962 L8274 L0236 54,34 8,68 . 3627 L3116
1963 L8276 .0218 54.56 8,72 .3599 L3151
1964 .B278 L0244 55.17 8.82 . 1586 L3247
1965 LH281 .0245 55.25 8.83 L3271 .3256
1966 L8283 L0248 55,56 8.89 L3172 L3309
1967 LB2BS L0244 55.03 8.80 L3020 L1214
1968 L8287 L0248 55.49 8.88 L2977 . 3290
1969 RFLL] L0250 55.67 A.91 L2932 L3320
1970 L8291 L0255 56,27 9,02 1! L3421
1971 L8294 L0256 56,36 9.0} .3068 L3435
1972 LH296 L0261 56,91 y.14 L3243 L3537
1971 L8298 L0259 56,56 9.07 L3283 L1466
1974 LB 300 L0255 55.98 8.97 .3225 L3359
1975 L8102 .0248 55,14 8.82 L3173 .3209
1976 L8308 L0242 54,34 8,64 L3199 L3077
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FIGURE C.5 Ratio of the Recorded Proportion of Deaths
Over Age 70 to the Estimated Proportion of Deaths Over
Age 70, Males and Females, 1937-76: Egypt

The common pattern of the sequence can be explained by
the tendency for ﬁ(a+) (as calculated) to approximate the
structure of N(a+) in the stable population used to
determine the correct proportion of deaths over 70, and
by the consistent resemblance of the Egyptian age
distribution, (especially the distribution above age 10},
to a stable population. Note in Table C-1 the limited
change from yvear to year in the ratio 40P10/P (104) ;
as lower mortality produced a tendency fo: the age
distribution to fall less rapidly with age, a higher rate
of increase had an offsetting tendency to make the
distribution steeper. Overall, the steepness remains
almost constant.

When the number of deaths is redistributed so that the
proportion of deaths over 70 to those over 10 matches the
proportion in a stable population, the cumulative
distribution of deaths over 10 is forced into rough
agreement with the cumulativeAdistribution of deaths in
the stable population. When N(a+) is calculated from
this adjusted distribution of deaths and the rate of
increase of the stable population, the distribution of
N(a+) is bound to have a general resemblance to the
stable age distribution. Recall that the distribution of
deaths within the age interval 10 to 70 in 1941-42 hore
much the same relation to the stable distribution of
deaths as the distribution of population in the same
interval bore tou the stable age distribution (Fiqure
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C-3). Since ﬁ(a+) is the cumulation of ﬁ(x) above age a,
the bumps and hollows in the distribution of deaths are
smoothed out. Thus each year the structure of Q(a+) is
more or less constrained to resemble a stable age
distribution with the current ,4Pjo/P(10+) and thus

bcars a more or less fixed relation to the age
distribution of the population. A

Note that the slight ups and downs of N(a+)/N(a+) for
different years have a very similar structure, but that
the variation with age becowmes less over time from 1937
to 1976. The reason is that ﬁ(a+)/N(a+) departs from a
level track primarily because Niat+) deviates from a
stable population as age misreporting distorts the
distributions reported in the censuses. The pattern of
such misreporting remains about the same from census to
census but becomes less severe in the more recent
censuses.

Although reassignment of deaths from 70; to other ages
more or less insures that the sequence of N(a+)/N(a+) is
much more nearly level than it is without reassignment,
the height of the nearly level sequence still depends on
the number of registered deaths relative to the number of
persons in the population. The height of the plateau of
N(a+)/N(a+) can be accepted as an estimate of the
completeness of death registration relative to the
completeness of enumeration of the population.

Figure C-7 shows the value of ﬁ(10+)/N(10+) for each
yvear from 1937 to 1976. (The consistency of the
sequences of N(a+)/N(a+) from year to year allows us to
represent each sequence by the value at age 10.) Note
that the male and female sequences are very similar, with
the apparent completeness of death registration
consistently lower for females.

We can conclude from Figure C-7 that there were three
periods with differing characteristic degrees of
completeness of death registration. From 1937 to 1946,
completeness of registration was high for males (about 95
percent complete) and about 15 percent lower for
females. Then from 1947 until 1959, completeness of
registration for both sexes deteriorated to about 60
percent for males and less than 50 percent fcr females.
After 1959, there was a recovery, so that from 1960 to
1976 male death registration was essentially complete and
female registration about 85 percent complete.

Values of N(10+)/N(10r) of more than 1.0 for males in
some years in the 1940s and around 1970 require
explanation. This system of estimating completeness of



Notan) N tas)

08

S— A - . 4 TP A
o ) NN AN
\

84

MALES

r 1937-1946

4 \ ! A
7 S N\ / \

e SN A

. 1943
\ - oy Pad s K00 y A
- o \
b LS b \'. \
\-, Vioag
e T DO WO DO R 3o
[— 1946-1960

AREYS
08
[T eseres '-.,._“.“. —_—— g ...
' N ans
0.6 ‘e
* 1949

S l { [ [t | . | R
e 1960-1972

B 1972
12f~

ce., e R N 1960
- . !...‘.. e ﬁ.“'..r Cag 1964 -
1 1 H L_.. SRS U SR | | | i 4

0 20 30 ) 50 60 70

AGE



85

FEMALES

1937-1946

(VY|
--—_\Q\
=

1946-1960

N {a+)N {a}

121 1960-1972

/\___\ 1977

10—
- I’\
’/’ S ,/..'-:\
e =T v, ~/ ..- .
. LT TmemmTTee - ot ‘., ../ «\ 1968
08— — L L T < 1964
S~ o —— 1960
s —
SR SR NS | 1 1 S 1 L 1 L { J
10 20 30 40 50 60 70

AGE (a)

FIGURE C.6 Completeness of Death Registration Estimated
by Comparison of Deaths and Population at Age (a) and
Over, After Reallocaton of Excess Deaths at Age 70 and
Over, Males and Females, Selected Years: Egypt



~

86

1.4
1.2+
/\,\ Males
~ 1.0 f\\/ AN
5 ‘\/ /:\\ // / \\
z /o
< ; —~—— N
E 0.8 <\_—~/ \-\\ s /
¥ \ /s Females
2 \
~ ,\/
04—
0.2 1 1 | | ]
1938 1946 1954 1962 1970 1976

YEAR

FIGURE C.7 Estimated Completeness of Death Registration
at Age 10+ by Sex, 1937-76: Egypt

registration proceeds by determininy the size of cohorts
implied by registered death., on the assumption that the
correct age structure and current mortality are con-
sistent, in the sense that both could belong to the same
Stable population. Over a period of years this assumption
is approximately valid, when fertility has been about
constant, as in Egypt. However, in a particular year
when an epidemic or a poor crop may raise the death rate
at all ages, the mortality schedule is not consistent
with the age distribution and the average rate of
increase. 1In a year of episodic high mortality, values
of ﬁ(a+) systematically exceed ‘ralues of N(a+). We
interpreted the high values of N(a+) in 1942 and 1943,
for example, as the result of a temporary increase in the
death rate. It would surely be inappropriate to assume
that there was overregistration in those years, and to
estimate the true number of deaths as well below the
registered number. (However, the possibility of
overregist:ation cannot be ruled out altogether; the
number of register.d marriages also rcaches a peak in
these vears, and the source of some of the high rates may
be delayed registration of events that occurred earlier.)
The dip to greatly reduced estimated completeriess of
registration in the 1950s almost certainly resulted from
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a genuine deterioration in the recording of deaths. The
recorded death rate over age 10 fell very precipitously
in the ..'te 1940s, and then rose to former levels in the
late 1950s. The low mortality rates in this period are
not believabhle. Tn Figure C-B, the expectation of life
at age 10, e(l0), is shownh as estimated three ways:
first, from a "South" stable population with Egypt's
population ratio 40P10/P(]O+) and estimated growth
rate; second, from a "South" stable population with
Egypt's registered death rate over age 10 and estimated
r; and third, from a "South" stable population with
Egypt's estimated t and death rate over age 10 adjusted
for underregistration. If there is no correction for
underreqgistration, the estimates of e(10) for males and
females rise to incredible levels by the early 1950s--
approximating or bettering mortality in present-day
Sweden--only to fall back to much lower values. On the
other hand, the estimates based on the adjusted death
rate follow, in a general way, the mortality implied by
the age distribution and rate of population growth and
are much more in accord with common sense.
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Appendix )
Reconstruction of
Egyptian Population
Projection, 1927-77

The creation of estimates of Lirths, infant mortality,
and completeness of registration of adul®- mortality in
Egypt from 1927 to 1976 (as summarized in 7 “le 2 and
Figure 2 in Chapter 2) provides the basis for projecting
the population, by standard technigues, from 1927 to
1977. The projected populotion (interpolated to census
dactes) can be compared witih: the enumerated populations to
deterinine whether estimated fertility and mortality are
consistent with the increase in the population as
recorded in the censuses and with the evolution of the
age and sex compogition of the population that the
censuses indicate. The censuses cannot be taken as
standards that the projected population should match,
because the age distribution obf the enumerated populatioun
at each census 1g stronyly affected by age misreporting,
and possibly by underenumeration that may be age- and
sex-selective and may be more severe in some censuses
than in others.

LIFE TABLES FOR PROJECTING THE POPULATION

The lifte tables used tor vrojection are a composite, with
Lo/ g and gl determined Ly the estimated

infant mortatity rate for the peciod in question, and

fgr Gl and Ty values (as needed) relative to
is.ietermined by the adjucted death rate over age 10

tor each sex, and the tete of inorease of the population
aged L0 and over. 1s other words, for each sex, a full
Life table was formed by splicing survival rates over age
5, derived from corrected registerced deaths over age 10,
to zurvival rates under age 5 based on corrected infant
mortality. A level of mortality was found in the "West"
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family of mouel life tables such that 190 for the two
sexes combined matched the corrected infant mortality
rate for each year (Appendix Aa); g and gLy for

each sex were taken from this level. A significant
feature of this procedure was the acceptance of the sex
differences in mortality under age 5 in the "West" model
life tables as characteristic of Egypt.

Life table values above age 5 were determined
independently for each sex. Deaths over ade 10 were
corrected for underregistration; then a "South" mode 1
life table was chosen that would produce the corrected
death rate over age 10 in a stable population growing at
the rate estimated for the pmpulation over 10.

The life tables for the population projection
incorporated average mortality over five-year time periods
(1927-31, 1932-36, . . . , 1972-76) based on average
corracted IMR for each five-year period, average corrected
death rates for age 10+, and average estimated rates of
increase.

Births for the Projection

The population under age 5 at the end of each quinguennial
time period was calculated from the estimated number of
births during the period multiplied by sLg/5° %o

from the life table for the interval. The estimated
number of births, as described in Appendix B, were
divided into male and female births under the assumption
that each year 51.46 percent of the births were male.
For the period 1948 through 1959, for which no sound
basis for estimating completeness of birth reglstration
could be established, it was assumed that the annual
number of births ircreased at a constant geometric rate
from the number estimated for 1947 to the number
estimated for 1960.

Initial Population and Calculation Procedures for Lhe
Projection

The projection, extending from 1927 to 1977, begins with
the population enumerated in the 1927 census. Age
distributions recorded in all of the Egyptian censuses
are guite evidently distorted, so to accept the 1927 age
distribution as reported would be to initiate the
projection with numbers that are clearly too small for
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some age dgroups and clearly too large for othecs.
Therefore, a stable population for each sex was
calculated. The stable age distribution for each sex
incorporated the life table constructed for 1927, and a
growth rate (common to the two sexes) that yielded a
birth rate of 49.3 per thousand for the two sexes
combined. (A growth rate of 17.8 per thousand was
required.)

The projection to 1932 and ensuing years at five-year
intervala was theu carried out by the conventional
multiplicat,on of the number in each five-year age
interval (5! () by the appropriate life table survival
rate (glyys/sLy). The projected population under
age 5 was filled in by calculating the number of
survivors of the estimated births during each
guinguennial interval.

To provide a comparison between the projected
population and the population enumerated in the ensuing
censuses, the projections (to February of each year in
the series since the 1927 census was in February) were
interpolated to the census dates.

Projection Results

Table D-1 presents the projected population by sex and
five-year age intervals for 1927 to 1977. (In 1927, the
"projected" population is the initial stable population
described earlier.) Interpolated populations for 1960
and 1976 are also listed in the table.

The projected male population exceeds the enumerated
population in 1937 by 3.6 percent, in 1947 by 1.2
percent, in 1960 by 0.8 percent, and in 1976 by 4.9
percent. (Corresponding fiqures for females are 1937,
4.2 percent; 1947, 1.3 percent; 1960, 2.6 percent; and
1976, 7.8 percent.) From 1927 to 1960 the average
intercensal rate of increase was 18.1 per thcusand; the
average rate of increase of the projected population was
17.6 per thousand. The agreement between the projection
and the census totals is ve.y close in 1947 and 1960
(within about 1 percent for maleg). But since the 1937
census falls short of the projected population by about 4
percent only ten years after the projection starts, one
may suppose that the 1937 census was an undercount. The
1976 census is some 6 percent below the projected fiqure.
However, the official estimate of Egyptians residing
abroad in 1976 is 1.425 million. The projection cannot
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TABLE D~1 Projected Population by Sex and Five-Year Age
Groups at Five-Year Intervals and the 1960 and 1976

Census Dates, 1927 to 1977: FEgypt
1927 1932
Age Group Males Females Males Females
0-4 1,150,677 449,134 1,260,896 1,247,568
5-9 912,680 912,116 996,608 996,200
10-14 805,114 601,973 676,950 872,547
15-19 715,124 709,558 779,466 773,142
20-24 625,910 621,273 680,921 676,273
25-29 542,413 540,463 589,802 587,584
30-34 469,926 468,126 511,016 509,365
35-39 405,769 404,831 441,270 439,814
40-44 347,328 348,799 377,376 379,197
45-49 293,192 299,387 318,487 325,518
50-54 242,657 253,678 263,258 275,595
55-59 194,591 208,966 210,533 226,814
60-64 147,655 163,328 159,126 176,203
65-69 102,130 116,266 109,688 124,576
70-74 61,264 71,554 65,172 75,841
75-~79 29,362 34,745 30,669 36,469
80+ 12,563 15,308 12,911 15,686
All Ages 7,058,073 7,119,791 7,684,143 7,738,388
1937 1942
Age Group Males Females Males Females
0-4 1,318,500 1,300,933 1,403,607 1,383,420
5-9 1,097,115 1,085,259 1,156,545 1,146,740
10-14 951,954 945,798 1,056,866 1,047,108
15-19 845,248 836,224 923,407 917,878
20-24 737,200 731,292 807,168 803,881
25-29 636,382 634,038 697,147 698,479
30-34 551,225 548,697 601,602 603,791
35-39 476,012 474,002 519,412 521,075
40-44 406,747 408,036 444,409 448,810
45-49 342,589 350,545 374,596 384,888
50-54 282,683 296,448 309,142 326,610
55-59 225,200 242,937 246,763 269,292
60-64 168,860 187,162 185,688 209,865
65-69 114,912 129,842 126,963 148,271
70-74 67,153 77,086 74,627 89,652
75-79 30,695 35,657 34,489 42,756
80+ 12,689 15,138 13,677 17,267
All Ages 8,265,157 8,299,089 8,976,098 9,059,772
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1962 1967
Age Group Males Females Males Females
0-4 2,373,279 2,311,422 2,625,139 2,549,909
5-9 1,906,309 1,868,270 2,214,496 2,160,171
10-14 1,651,260 1,618,485 1,886,547 1,846,967
15-19 1,241,674 1,222,604 1,634,938 1,601,251
20-24 1,117,063 1,106,307 1,223,249 1,204,851
25-29 999,041 998,097 1,097,024 1,087,010
30-34 899,588 901,484 979,621 978,993
35-39 758,777 771,612 879,425 882,549
40-44 648,051 664,461 737,791 753,102
45-49 547,995 569,369 624,499 645,723
50-54 454,149 482,766 520,693 548,570
55-59 366,202 402,093 422,051 458,114
60-64 281,560 321,889 328,571 370,877
65-69 199,818 238,345 238,846 381,981
70-74 123,936 154,880 153,987 190,516
75-79 61,519 81,041 80,818 105,727
80+ 24,641 35,166 35,305 50,225
All Ages 13,654,856 13,748,285 15,683,044 15,716,532
1972 1976
Age Group Males Females Males Females
0-4 2,60¢,27 2,522,556 2,873,304 2,774,374
5-9 2,452,246 2,384,062 2,448,377 2,379,134
10-14 2,185,158 2,128,791 2,408,488 2,341,524
15-1Y 1,863,580 1,822,516 2,148,590 2,093,214
20-24 1,604,894 1,572,658 1,820,625 1,784,047
25-29 1,196,002 1,179,242 1,561,659 1,534,317
30-34 1,071,134 1,061,849 1,162,188 1,148,331
35-39 953,487 954,401 1,037,483 1,031,961
40-44 850,942 857,728 918,050 924,691
15-49 707,099 724,765 811,444 827,452
50-54 589,693 619,152 664,257 696,723
55-59 480,240 517,330 540,992 582,393
60-64 374,827 418,636 424,086 471,898
65-69 274,718 320,322 311,422 361,380
70-74 180,352 220,804 205,962 291,116
75-79 97,661 125,362 113,244 146,440
80+ 45,912 64,941 56,240 80,107
All Ages 17,528,240 17,500,480 19,506,612 19,429,603
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distortion in the reported age distribution. Hote in
particular thar the alternate ups and downs after age 50
are much smaller in 1976 than in the earliest censuses,
and that the very strong overstatement of the male
population over age 79 goes from 2.2 in 1927, to 2.1 in
1937, to L.6 in 1947, to 1.5 in 1960, to no overstatement
in 1976.

A notable feature of the 1976 census in comparison
with the other four censuses is the lower ratio of
enumerated to projected population between ages 25 and 45
or 50, This deficit of enumerated younyg adults relative
to the projection, at ages at which the other censuses
generally showed a greater enumerated than projected
population, is probably the effect of the concentration
at these ages of the population living abroad.

For females the ratios of enumerated to projected
population show a puzzling irreqularity in the 1960
census, with dips at 30-34 and 40-44, and peaks at 35-39
and 45-49, contrary to the other censuses. The
irregularity occurs in the enumeration of females, not in
the projection. 1In Figure D-3, in which the ratio
males/females ts shown by age for the five censuses,
there is a structural similarity in the irregular
patterns from one census to the next, with 1960 out of
synchronization, one might say, with the others, from age
20 to age 50.

The compacison of the cumulated male and female
enumerated populations with the cumulated projected
populations in consecutive censuses (Figure D-4) shows
the overall agreement in size and structure of the
projected and observed populations. The pattern of the
ratio of tne recordad to the projected population is
especially similar in the first three censuses, except
that the 1937 ratio of census to projected is at all ages
a few percent below the others. This sugygyests that the
projected age structure is not far from the true
structure, that the three censuses had very similar
patterns of agye misreporting and differential omission by
age, and that the 1937 census was undercounted by some 3
or 4 percent more than the other two.

IMPLICATIONS OF THE RESULTS
What do the projections imply about the accuracy of our

adjusted fiqures? We have already roted the small
difference (0.74 per thousand) in the average rate of
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increase for 1927-76 between the enumerated and projected
populations. This consistency in growth of numbers
implies that the average difference between adjusted
birth and death rates is about correct--bukt both might be
too high or too low. The projected population is a
little larger than the enumerated; if an error is implied
in the estimated natural increase, it is that the
estimaced natural increase is slightly higher than the
true value.

The most uncomtortable fecature of our estimation is
the selection of age-based values of estimated IMR from
the 1947 census to compare with average infan: mortality
in 1946-47 in each governorate. 7This choice of rates for
comparison combined the higher of the child survival
estimates of IMR (age-based rather than duration-based)
with a low set of registered IMRs--to avoid the imputation
of substantial overregistration of IMR in a number of
governorates. The result is a rather large adiustment of
the IMR recorded in all Health Bureaus, a large adjustment
that carries over to other years, leading to high levels
of egtimated IMR in the 1930s through the 1950s. These
high rates, comvined with corrected numbers of deaths at
higher ages yiecld expectations of life at birth in the
1930s of only about 30 years.

If the infant mortality correction is too large, and
the estimated infant mortality rates are too high, the
projected population should fall short of the enumerated
population--unless the estimates of the birth rate are
also too high. The birth rate estimates, however, are
taken from the rdealth Bureau areas (from 1927 to 1947)
without adjustment. There is no apparent reason why
these rates should be systematically too high.

The agreement of both the proportionate distribution
and the aggregate size of the projected populations with
the census populations, supports the approximate
correctness of the estimated mortality and fertility
rates. Cumulated percent distributions by age (projected
and enumerated) are shown in Figure D-5. The census
distribution is consistently lower at age 5, because of
the usual tendency to undercount young children. The
overall cumulative age structures are gquite congruent,
implying that the estimates of mortality and fertility
are consistent with the structure as well as the growth
of the Egyptian population.

There are, however, inconsistencies between the
projected population and the popbulation enumerated in the
censuses that should be noted. An examination of the
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Appendix E
Underregistration of
Marriages, 1948-60

In Appendix B it was noted that when the number of
registered births in the 1950s is rrojected to the
appropriate ages in 1960 and 1976, the calculated
population falls short of the enumerated population by a
larger margin than do projected populations of
appropriate ages in 1937, 1947, 1960, and 1976 when based
on registered births in the 193Cs, 1940s, 1660s, and
1970s. In addition there were absurdly small numbers of
births recorded in some districts in governorates in
which the birth rate was especially low in 1956 or 1957
{or both).

In Appendix C, annual estimates of completeness of
registration of deaths over age 10 revealed a decline in
completeness for male deaths from nearly 100 percent up
to 1947 to about 60 percent in the 1950s, and from 80 to
50 percent for female deaths, with a subsequent recovery.

In this appendix, we show that the recording of
marriages also deteriocrated in the 1950s. The absolute
number of recorded first marriages wa:s above 182,000 in
every vyear but one (1947) from 1942 through 1350 and was
below 142,000 in every vear but one (1960) from 1951
through 1962. 'The ratio of the number of first marriages
to a crude estimate of the number of women at the mean
age of first marriage is shown in Figure E-1. (The mean
age at first marriage was a little less than 20 years
during this period; the divisor used in the ratio is the
interpolated number of [emales at ages 10 to 29, divided
by 20.) Since very few Egyptian women remain single,
this "first marriage rate" would he expected to have an
average value near 1.0, unless the mean age at first
marriage changed. (A rise in mean age at marriage of one
year reduces the expected number of marriages over a
period of a few years by the number that would normally
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occur in one calendar year.) The rate does indeed
oscillate about 1.0 from 1947 to 1950 but then falls to
very auch lower values during the 1950s. Clearly, the
low absolute number of reported first marriages after
1950 was not the result of a reduced number of women of
eligible age.

I'f the number of first marriages and the first
marriage rate had truly fallen as the reported fiqures
indicate, it could he inferred that the mean age at
marriage rose, and that more young women remained
single. In fact, it appears that the fraction of
registered first marriages in which the hride was less
than 20 years old was higher in the 1950s than in the
19405 (see Figure k-2). Moreover, che proportion ever
married at young ages in the 1960 census was virtually
che same as in the 1947 census. The number of firat
marriages recorded in the 10 years bhefore the 1947 census
(1.632 million) was 107.1 percent of the number of ever
married women less than 30 years old reported in the
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census. In 1960 the 1.706 million first marriages

L ~corded in the 10 preceding years was 79.2 percent of
the reported number of ever married women less than 30;
in 1976 the 2.750 million first marriages in the 10
preceding years was 96.1 percent of the recorded number
o ever married women less than 30. The decline in the
ratio ~f first marriages tc ever marrieu women from 1.07
to .96 from 1947 to 1976 is in small part the result of
declining mortality ({(more of the first married died
before the census in the 1940s), but the decline of the
ratio to .792 in 1960 suggests the omission of many
marriages in the registered figures. This finding is
consintent with the evidence of underregistration of
births and deaths during the 1950s.



Appendix F

An Analyis of Underregistration
of Births and Deaths in

Egypt Based on a

CAPMAS Survey, 1974-75

Underregistration of vital events is common in most
developing countries. As described elsewhere in this
report, Egyptian vital statistics suffer from varying
degrees of underregistration of births and deaths.
Underregistration occurs particularly in rural areas and
especially in rural areas that do not have Health Bureaus,
where births and deaths are normally registered. The
Central Agency for Public Mobilisation and Statistics
(CAPMAS) therefore undertook a survey aimed at
continuously observing vital events in a representative
sample, recording such events, and chacking whether they
were reported to the Health Bureaus.

The survey covered the two calendar years 1974 and
1975. A sample of about 2.5 percent of small admini-
strative units (the village in rural areas and the
district in urban areas) was selected. The sample
incinded 43 urban districts (Shiyakhas) and 105 villages,
represent.ing the following strata: Urban areas: Cairo
and Alexandria, urban centers in Lower FEgypt (excluding
“he Canal %one, not covered hy the survey), and urban
centers in Upper Eqgypt; Rural areas: rural Lower Eqypt
and tural Upper Fgypt. Once a district or village was
selected, all households therein were covered, except in
large urban districts where, in order to reduce the
numher of households to he covered, an area including
alb:out 1,000 households was selected from within each
sample district. The size of the sample population in
each stratum is shown in Table F-1. The sample was
desiyned to provide reliable estimates of the
completeness of birth and death registration, and
estimates of fertility and mortality, for five major
geographic and urban-rural divisions of Egypt.
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TABLE F~1 Underregistration of Births by Region, 1974-75: Egypt

Number of Births

Recorded
in Survey Recorded Estimated

Total and in in Recorded Under-

Sample Registration Registration in Survey registration
Region Population System System Only Oonly Total {percent)
Cairo and Alexandria 54,314 1,156 19 28 1,203 2.33
Urban Lower Egypt 87,492 2,623 66 150 2,839 5.28
I;rban Upper Egypt 66,740 2,373 54 250 2,677 9.34
Rural Lower Egypt 265,380 8,176 745 1,098 10,019 10.96
Rural Uprer Egypt 221,200 6,858 840 2,490 10,188 24.44
All Egqypt (weighted)?@ 12.36

aThe weights are the tctal births ja 1974-75 as given in the vital statistics of the

registration system.
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somewhat smaller in rural Lower Egypt and much smaller in
urban areas. In Cairo and Alexandria and in urban Lower
Egypt the correction factors were 2 percent and 1 percent
for December and November births respectively.

SUMMARY OF RESULTS

Tables F-1, F-2, and F~3 present, respectively, the
number of births, deaths, and infant deaths recorded in
both sources (household interview and registration
system), and in one source only, either interview or
registration. The estimated number of events missed in
both sources, calculated by the Chandrasekar-Deming
formula (see Glossary), was not included because of
doubts regarding independence between the two sources, at
least in some regions.

As expected, underregistration of births in urban
areas, except in Upper Egypt, is quite limited: a little
over 2 percent in Cairo and Alexandria and § percent in
urban Lower Egypt. The percentage is higher in urban
Upper Egypt, about 9 percent. Even in rural Lower Egypt
underregistration is moderate, approximately 11 percent.
It is only in rural Upper Egypt that underregistration of
births is quite serious: one out of four births is not
registered, according to this survey. These regional
results weighted by total births 1974-75 given in civil
registration data, lead to an estimate of under-
cegistratioa for the whole country of a little over 12
percent for the 2-year period 1974-75.

The picture is similar--and surprisingly of the same
magnitude~-in the case of mortality (see Table F-2). In
Cairo and Alexandria underregistration of deaths is only
a little over one percent. In other regions, under-
registration of deaths is close to the level of under-
tegistration of births: 6 percent in urban Lower Eg,pt,
11 percent in urban Upper kgypt, 9 percent in rural Lower
Hgypt, and 28 percent in rural Upper Egypt, giving a
weighted average of 13 percent for the whole country.

The serious effect of underregistration of infant
deaths on overall underregistration is demonstrated by
comparing Tables F-2 and F-3: between 56 and 77 percent
of the non-registered deaths in the sample weie infants,
without a regional pattern, e.9., in urban Lower Egypt
there were 35 infant deaths among a total of 62 deaths in
the category "recorded in survey only," or 56 percent. For
infant deaths, underregistration ranges from 4 percent in



TABLE F-2

Underregistration of

Deaths by Region, 1974-75: Egypt

Number of Deaths

Recorded
in Survey Recorded Estimated

Total and in in Recorded Under-

Sample Registration Registration in Survey registration
Region Population Sy.;tem System Only Only Total (percent)
Cairo and Alexandria 54,314 502 11 7 520 1.35
Urban Lowver 87,432 307 98 62 967 6.41
Urban Upper E 66,740 892 69 115 1,076 10.69
Rural Lower 265,380 3,052 492 360 3,904 9.22
Rural Upper | 221,200 2,411 479 1,122 4,012 27.97
All Egvpt (weighted)?@ 12.83

aThe weichts are the total deaths in 1974-75 as given in
r.4istration system.

the vital statistics of the
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TABLE F-3 Underregistration of Infant Deaths by Region, 1974-75: Egypt
Number of Infant Deaths
Recorded
in Survey Recorded Estimated
Total and in in Recorded Under-
Sample Registration Registration in Survey registration
Regicn Population System System Only Only Total (percent)
Cairo and Alexandria 54,314 95 33 5 133 3.76
Urban Lower Egypt 87,492 179 17 35 231 15,15
Urbar Upper Egypt 66,740 248 15 88 351 25.07
Rural Lower Egypt 265,380 578 42 262 882 29.71
Rural Upper Egypt 221,200 481 36 645 1,162 55.51
All Egypt (weighted)?2 33.46

aThe weights are the total infant deaths in 1974~75
registration system.

as given in the vital statistics of the
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Glossary

AGE HEAPING A tendency for enumerators or respondents to
report certain ages instead of others; also called age
preference or digit preference. Preference for ages
ending in 0 or 5 is widespread.

AGE PATTERN OF FERTILITY The relative distribution of a
set of age-specific fertility rates. It expresses the
relative contribution of each age group to total
fertility.

AGE RATIO The ratio of the population in a given age
group to the average of the populations in the two
neighboring age groups, times 100.

AGE-SPECIFIC FERTILITY RATE The number of births
occurring during a specified period to women of a
specified age or age group, divided by the number of
person-years-lived during that period by women of that
age or age group. When an age-specific fertility rate
is calculated for a calendar year, the number of
births to women of the specified age is usually
divided by the midyear population of women of that age.

AGE-SPECIFIC MORTALITY RATE The number of deaths
occurring during a specified period to persons
(usually specified by sex) of a specified age or age
group, divided by the number of person-years-lived
during that period by the persons of that age or age
group. When an age-specific mortality rate is
calculated for a calendar year, the number of deaths
to persons of the specified age is usually divided by
the midyear population of persons of that age.
Age-specific mortality rates are generally denoted by
nMx, the annual death rate to persons aged x to
X + n.

AGE STANDARDIZATION A procedure of adjustment of crude
rates (birth, death, or other rates) designed to
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reduce the effect of differences in age structure when
comparing rates for different populations.

BIRTH HISTORY A report of the number and dates of all
live births experienced by a particular woman; see
also pregnancy history. The sex of each child, the
survival of each child to the date of the interview,
and, where pertinent, the date of death are also
generally recorded.

BIRTH ORDER The ordinal number of a given live birth in
relation to all previous live births of the same woman
{(e.g., 5 is the birth order of the fifth live birth
occurring to the same woman) .

BIRTH RATE See crude birth rate.

CHANDRASEKARAN-DEMING TECHNIQUE A procedure to estimate
the coverage of two independent systems collecting
information about demographic or other events, based
on the assumption that the probability of an event
being recorded by one system is the same whether or
not the event is recorded by the other system. The
events from both systems are matched to establish M,
the number oi events recorded by both systems; Up,
the number recocded only by system 1; and Uj, the
number recorded only by system 2. The
Chandrasekaran-Deming formula then estimates total
events, N, as

u.u
12
M

N=M+U +U_+
1 2

CHILDBEARING AGES The span within which women are
capable of bearing children, generally taken to be
from age 15 to age 49 or, sometimes, to age 44.

CHILDREN EVER BORN(E) The number of children ever borne
alive by a particular woman; synonymous with parity.
In demographic usage, stillbirths are specifically
excluded.

COHORT A group of individuals who experienced the same
class of events in the same period. Thus an age
cohort is a group of people born during a particular
pericd, and a marriage cohort is a group of people who
married during a particular period. The effects of a
given set of mortality or fertility rates are often
illustrated by applying them to hypothetical cohorts.

COHORT FERTILITY The fertility experienced over time by
a group of women or men who form a birth or a marriage
cohort. The analysis of cohort fertility is
contrasted with that of period fertility.
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by the hypothetical cohort from age x onward, denoted
by T(x).

LOGIT The logit of a proportion p is 1/2 ln(p/(1 - p)].
As a linearizing transformation, the logit has heen
proposed as the basis of a model life table system in
which the logit of a probability of dying by age x
(x9o) is related linearly to the logit of a
standard probability of dying by age x (yg3) so
that

logit (4go) = @ + 8 [logit (,gd)1),

where « is a measure of mortality level relative to
the standard and B is a parameter that alters the
shape of the standard mortality function.

MARITAL FEKRTILITY Any measure of fertility in which the
births (in the numerator) are births to married women
and in which the number of person-years-lived (in the
denominator) also »ertains to marcied women. In some
instances, the designation "married" includes persons
in consensual unions.

MEDIAN The value associated with the central member of a
set that is ordered by size or some other
characteristic expressed in numbers.

MEAN AGE OF CHILDBEARING The average age at which a
mortality-free cohort of women bear their children
according to a set of age-specific fertility rates.

MEAN AGE OF CHILDBEARING IN THE POPULATION The average
age of the mothers of the children horn in a
population during a year. This measure incorporates
the effects of both mortality and the age distrihution.

MIGRATION RATE Number of migrants during a specified
period divided by the person-years-lived of the
population exposed to migration. Also see population
change due to migration.

MODEL LIFE TABLE An expression of typical mortality
experience derived from a group of observed life
tables.

MOVING AVERAGES ‘"he cuccessive averaging of two or more
adjacent values of a series in order to remove sharp
fluctuations.

MYERS 1INDEX An index of digit preference that
essentially sums in turn the population ending in each
digit over some age range, often 10-89, expressing the
total as a percentage of the total population, and
which avoids the bias introduced by the fact that the
population is not evenly distributed among all ages by
repeating the calcula:ions 10 times, once for each
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about error patterns are met, an improved estimate of
fertility can sometimes be obtained Lv correcting the
age pattern of current fertility to acree with the

level of lifetime fertility reported bv younger women.

POPULATION CHANGE DUE 7O MIGRATION  The sum of
in-migrants minus out-migrants durina a specified
period of time. The change may also be expressed as a
rate by dividing the change by person-years-lived in
the population during the came period.

PREGNANCY HISTORY A report of the number and the dates
of occurrence of all the pregnancies experienced by a
particular woman. The outcome of the pregnancy--live
birth, stillbirth, fetal death--is also recorded.

RADIX The hypothetical birth cohort of a life table.
Common values are 1, 1,000, and 100,000.

RATE OF NATURAIL 1NCREASE 'The difference hetween the
births and deaths occurring during a given period
divided by the number of person-years-lived by the
population during the same period. This rate, which
specifically excludes changes resulting from
migration, is the difference between the crude birth
rate and the crude death rate.

RETROSPECTIVE SURVEY A survey that obtains information
about demographic events that occurred in a given past
period, generally terminating at the time of the
sSurvey.

REVERSE PROJECTION See reverse survival.

REVERSE SURVIVAL A technique to estimate an earlier
population from an observed population, allowing for
those memhers of the population who would have died
according to observed or assumed mortality
conditions. Tt is used as a method of estimating
fertility by calculating from the observed number of
survivors of a given age X the expected number of
births that occurred x vears earlier. (In situations
for which both fertility and mortality are known or
can be reliably estimated, reverse survival can he
used to estimate migration.)

ROBUSTNESS A characteristic of estimates that are not
areatly affected by deviations from the assumptions on
which the estimation procedure is based.

SEX RATIO AT BIRTH The number of male births for each
female birth, or male births per 100 female hirths.

SINGULATE MEAN AGE AT MARRIAGE (SMAM) A measure of the
mean age at first marriage, derived from a set of
proportions of people single at different ages or in
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different age groups, usually calculated separately
for males and females.

STABLE POPULATION A population exposed for a long time
to constant fertility and mortality rates, and closed
to migration, establishes a fixed aqge distribution and
constant qgrowth rate charac eristic of the vital
rates. Such a population, with a constant aqge
structure and constant rate of growth, is called a
stable population.

STATIONARY POPULATION A stahle population that has a
zero growth rate, with constant numbers of births and
deaths per year. Its age structure is determined by
the mortality rates and is equivalent to the
person-years-lived (an) column of a conventional
life table.

SURVIVAL RATIO The probability of surviving between one
age and another; often computed for age groups, in
which case the ratios correspond to those of the
person-years-lived function, Ly, of a life
table. Also called survivorship probabilities.

SURVIVORSHIP PROBABILITIES See survival ratio.

SYNTHETIC PARITY The average parity calculated for a
hypothetical cohort exposed indefinitely to a set of
period age-specific fertility rates.

TOTAIL FERTILITY RATE (TFR) The average numbher of
children that would bhe born per woman if all women
lived to the end of their childbearing years and bore
children according to a given set of age-specific
fertility rates; also referred to as total fertility.
It is frequently used to compute the consequence of
childbearing at the rates currently observed.

UNITED NATIONS AGE-SEX ACCURACY INDEX An index of age
reporting accuracy that is based on deviations from
the expected regularity of population size and sex
ratio, age group by age group. The index is
calculated as the sum of (1) the mean absolute
deviation from 100 of the aqge ratios for males, (2}
the mean absolute deviation from 100 of the aqge ratios
for females, and (3) three times the mean of the
ahsolute difference in reported sex ratios from one
age group to the next. The United Nations defines
age-sex data as "accurate, ' or "highly
inaccurate" depending on whether the index is less
than 20, 20 to 40, or greater than 40.

WHIPPLE'S INDEX A measure of the quality of age
reporting based on the extent of preference for a
particular target digit or digits. The index

"inaccurate, "’
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essentially compares the reported population at ages
ending in the target digit or digits with the
population expected on the assumption that population
is a linear function of aqe. For a particular age
range, otten 21 to 62, the population with ages ending
in the target digits is divided hy one-centh of the
total population, the result then beina multiplied hy
10O and divided by the number of different target
digits. A value of 100 indicates no preference for
those digits, whercas values over 100 indicate
positive preference for them.
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