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ABSTRACT
 

An anaylsis of age reporting errors in the 1976/7 enumerated Mauritanian
 

papulation reveals serious distortions in the age distributions of both sexes
 

and of the urban, rural sedentary and nomad groupings. In order to arrive at
 

a more accurate distribution for the total population and for each group, a
 

two parameter stable population model is fitted to the total population by 

sex, and the age distribution is then graduated. Having identified differences
 

in the enumerated distributions of each socio-geographic group which are 

probably due to historical events and inter-group migration, the model distri

bution for females (who are not significnatly affected. by migration) and the 

sex ratios of the enumerated groups by age are used to find the number of 

males and the proportions of males and femlaes at each age. This gives the 

graduated, adjusted distributions for urban, rural sedentary and nomad popula

tions by quinquennial age group. (Tables lOa, lob and 10c present the final 

results.) 
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Mauritanian Population Distribution by Age, Sex and
 

Socio-Geographic Grouping
 

1. Introduction
 

Errors and omissions are common in census and survey data from less
 

devloped countries, and unless an attempt is made to adjust the data, the
 

errors can considerably affect subsidiary calculations. The problem is that
 

simple aggregate adjustments are inappropriate because errors are typically
 

concentrated in certain groups. This means omissions are highly differential,
 

which can result in distorted planning figures. There are two types of common
 

problems in census taking. One type is organizational and administrative in
 

nature; ths may involve mapping errors, poor questionnaire design, poor
 

enumerator training and supervision, faulty tabulation, and other difficulties
 

of this sort. The other type of problem resulting in errors in data is mis

reporting on the part of the enumerator or the respondent.
 

There are many reasons for the withholding or misreporting of information.
 

The question may be not understood or be misunderstood, not appreciated or
 

simply not asked; the respondent may not know the answer; or there may be a
 

political or cultural objection or a superstition which impedes a straight

forward, accurate response. The resultant data contains errors in age and sex
 

distribution. Depending upon cultural norms and the prevailing social and
 

economic pattern, more males or females may be omitted, or a person of one sex
 

may even be recorded as the other sex. Differences inmortality rates by sex
 

can be very significant and these statistics are quite prone to reporting
 

errors. Age is important for nearly every aspect of demographic calculation,
 

so age errors can be crucial. They arise from both omission and misclassifi

cation. Certain age groups are more likely to be omitted than others; e.g.,
 

very young children; adolescent, mobile males; pregnant women; and elderly
 

people.
 

It is hard to separate omissions from misclassifications--for instance,
 

children may be reported to ba younger than they are, thus covering up omissions
 

of young children. Females aged 15 to 19 are commonly underenumerated; it is
 

likely that this is a difficult age to estimate, somewhere between adolescence
 

and adulthood. There are many different patterns of errors which a demographer
 

must recognize and try to adjust for; these patterns depend on people's recog

nition of age, how age is enumerated, the rapport between enumerator and
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respondent and on instructions to the enumerator. 
As an example, enumerators
 
who are trained to avoid digit preference such as heaping on "5"and "0"may
 
instead stack ages away from these digits. It has also happened that enumera
tors coming from relatively higher social classes underestimate children's
 
ages or overestimate women's ages because they are used to bigger, more well
 
nourished children or healthier, younger looking women.
 

It is useful to distinguish between two types of age misstatement, which
 
are age-shifting and age-heaping. Age-shifting results from a bias, or general
 
shift of recorded ages, in a particular direction. 
Many age groups are prone
 
to this type of error. Older people commonly move up the age scale where age
 
and status are correlated, while women of child-bearing ages move towards the
 
center of the fertile age range. Thus age-shifting distorts the average age
 
of whole groups of people, putting it either above or below the true value.
 
This type of error is problematical to assess and adjust, and can have a
 
profound effect on demographic estimations. The effect of age heaping errors,
 
which involve rounding to preferred digits, may be less marked on the average
 
age of a cohort, since those who round up will be balance: by those who round
 
down. Although the most frequently preferred digits are "0," "5," and even
 
numbers; it is also common to ascribe birth dates to years related to the
 
census year, to well remembered historical events, or to culturally significant
 
dates or numbers. These latter preferences often yield unbalanced, biased
 

errors.
 

In order to identify and reduce as many age-misstatement errors as possible,
 
it is necessary to be familiar with the census questionnaire and enumerators'
 
instructions and with the historical 
events and cultural aspects of the society
 
which might have some bearing on reported age structure. There are different
 
techniques for correcting* different kinds of errors; difficulties arise,
 
however, when there are errors present that
so many a technique applied to
 
reduce one error may ignore or aggravate another error. Another danger is
 
that a graduation or adjustment of the raw data will 
suppress irregularities
 
due to demographic changes or historical events. 
 When applying population
 
models or mathematical transformations to enumerated populations, it is
 

*The use of the word "correct" should not be taken literally; what is involved
 

ismaking the distribution more accurate-
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necessary to introduce an element of subjectivity inorder to deal with the
 

non-random nature of age misstatements and the probability of genuine
 

irregularities. 

2. The 1977 Census
 

The 1977 Census was taken under the sponsorship of the UNDP and was 

divided into three stages: a preliminary survey for the purpose of dividing 

the country into enumeration districts; a complete census of the sedentary 

population; and a ten percent samply survey of the nomadic population. The 

Census took place from December 1976 through March 1977. This period was
 

chosen to coincide with school vacations (many of the enumerators were teachers
 

or students) and to avoid the "guetna" when many nomads are en route. 

The questionnaires were designed to gather information on place of resi

dence, recent migration, ethnic groups, type of employment, and prevalence of 

literacy, as well as basic population data. Questions on births and deaths 

were asked only of the ten percent nomad sample. These nomads were also asked 

about their intention to become sedentary, the frequency of transhumance, 

basic economic activity and composition of herds. They were not asked questions 

relating to migration or occupation. 

Tabulation of the data was done in four files:
 

1) a village file based on population reported inthe questionnaires
 

and information collected from village heads;
 

2) a nomad population file based on the sample survey, and containing
 

the only information on fertility and mortality;
 

3) a sedentary population file based on the total census of this
 

population and containing the only information on occupations and
 

professions;
 

4) a total population file which is essentially a combination of
 

files (2)and (3).*
 

3. Analysis of Age Reporting
 

An initial identification of probable age reporting errors usually can be
 

done by compiling the raw enumerated data into a tens by units matrix, where
 

*This brief description of the census was drawn from the Rural Agriculture and
 

Manpower Survey project report, "Projections Demographiques," published by the
 

Ministry of Economy and Finance and sponsored by USAID, Mauritania, 1980. 
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digital preference will be more readily apparent (Figures 4, 5, 6). 
 The same
 
preferences 
are easily visible when the population is plotted on a coordinate
 
axis (Figures 1, 2, 3).
 

Dealing first with the males, we 
see first the expected preference on
 
ages ending in nought and five. 
This pattern emerges in most societies with a
 
decimal system of counting, but is especially marked in a country like
 
Mauritania where a large percentage of the population is illiterate and/or
 
innumerate, where people are not accustomed to marking the passage of time by
 
keeping track of birthdays, and where age in general 
may be a relative and
 
imprecise concept. The strong preference on the six digit isunderstandable
 
when one remembers that the enumeration began in 1976. 
 People who responded
 
that they were born in 1900, 1910, 1920, etc. were recorded as being ages 76,
 
66, 56, etc. years. Because the Census continued into 1977, this could also
 
have been used as a reference year; this could explain some of the heaping on
 
ages 7, 12 and 22.
 

Compared to noughts, fives and sixes, there is not a strong pattern of
 
preference on ones. 
 People might also have replied that they were born in
 
years ending in five, because ages ending in ones are ireferred over twos,
 
threes and fours, although the ones preference is nearly obfuscated by the
 
dominant nought preference.
 

In addition to the standard decimal preferences, the Mauritanian male
 
population is heaped on certain ages with special significance. The stack on
 
age seven is probably related to the age 
at which children enter primary
 
school--if they have entered that year, they are assumed to be age 
seven.
 
Heaping on age twelve is commonly associated with puberty. Age eighteen is
 
when young men 
qualify for military service; because they have enlisted or
 
been drafted or plan to enlist, they are assigned that age. Eighteen is also
 
associated with majority, or adulthood, and being eligible co vote. A
 
stronger than usual nought preference is notable at forty; in Mauritania this
 
is a favored age since Mohammed had his holy revelation when he was forty.
 

Mauritanian females show the same age heaping patterns as males on noughts,
 
fives and sixes, and on ages seven, twelve, twenty-two and forty. There is
no
 
female heaping on age eighteen since this age has significance only for males.
 
Female heaping is more 
severe than male heaping; this is consistent with
 
greater female illiteracy and the superior position of males in Mauritanian
 
society. In many households, male enumerators would not have been allowed to
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Figure 1. Total Raw Enumerated Mauritanian Population. 
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Figure 2. Raw Enumerated Mauritanian Males. 
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Figure 4.
 
Total Population of Mauritania by Age Digit
 

Tens digit Units digit of age 
of age 0 1 2 3 4 5 6 78 9 

0 
1 

47427 
42124 

37262 
25293 

39755 
34450 

46485 
24997 

47380 
26871 

47808 
29627 

47242 
32887 

50720 
23544 

43951 
33394 
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20403 

2 44678 15956 20732 14617 18483 29068 26729 12582 12222 10073 
3 
4 
5 
6 

35615 
36861 
25296 
15988 

11358 
9725 
7932 
3845 

9122 
8110 
5984 
2744 

7544 
5820 
3658 
2664 

10950 
8684 
4539 
2152 

17661 
14848 
7545 
3749 

19124 
13005 
13455 
4019 

8773 
6025 
3923 
2098 

8070 
5413 
4882 
1343 

8829 
9237 
4817 
3483 

7 
8 
9 

10776 
2351 
649 

2810 
356 
168 

1403 
464 
114 

2013 
304 
185 

1484 
263 
34 

2156 
723 
70 

5349 
1090 
188 

1132 
438 
72 

545 
123 
54 

542 
191 
315 (99+) 

Source: January 1977 Raw Enumerated Data 



Figure 5.
 
Male Population of Mauritania by Age Digit
 

Tens digit 
of age 0 1 2 

Units digit of age 
3 4 5 6 7 8 9 

0 
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14 
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2004 
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19 
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9111 
6189 
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5997 
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66 
115 (99+) 

Source: January-1977 Raw Enumerated Data. 

Figure 6. 
Female Population of Mauritania by Age Digit 

Tens digit 
of age 0 1 2 

Units digit of age 
3 4 5 6 7 8 9 
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19366 
24575 
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20 

23293 
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859 
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12413 
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31 

20663 
16940 
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679 
255 
75 
41 

14340 
10073 
5454 
4492 
4565 
2491 
2128 
350 
125 
200 (99+) 

Source: January 1977 Raw Enumerated Data 
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talk to the women; the men in the household would have reported everyone's
 
ages, and might have been more vague about the women's ages than their own.
 
Also consistent with the greater importance assigned to the male sex is the
 

general underreporting oF females under fourteen, at which age they become
 

marriageable.
 

A further comparison of male and female age misstatement can be made by
 
examining age specific sex ratios. One must keep in mind, however, the
 
possibility of age and sex selective emigration. The sharp and irregular
 
fluctuations in sex ratios from one age to the next are strongly suggestive of
 
substant'al reporting errors which are differential by sex (Figure 7). Because
 
the numbers in the population over 75 are so small and because reporting is
 
worse at older ages, the population 75 and older has been combined into one
 
group. The sex ratios for those over 45 are clearly high; in many distri

butions at the older ages women have lower mortality rates than do men. This
 
suggests either that age shifting is occurring; i.e., that women tend to
 
underestimate and/or men tend to overestimate their ages after about age 40 or
 
that Mauritanian maternal mortality takes a high toll on Mauritanian women.
 
The underreporting of female infants and females under age 14 which we observed
 
earlier is substantiated by the high sex ratios in this age group. The sex
 

ratio at birth of 110 is surely wrong; in an accurately reported African
 
population this would vary around 102 or 103. The generally low sex ratios
 
under about age 40 may be due to the age shifting noted above, and are almost
 
certainly influenced by male out-emigration, which is statistically significant
 

after age 24.
 

A summary of the degree of inaccuracy in age reporting is provided by the
 
United Nations system of averaging and scoring age ratios. First, one finds
 

the average value of the change in the sex ratio from one age to the next,
 
regardless of the sign. If the age reporting were accurate, smooth changes
 
between ages would result in a small index number. The calculated result for
 
the Mauritanian population (0-99+) is 14.0; combining the oldest ages (0-75+)
 
gives 10.3; and using only the population up to age 50, the value is8.5,
 

'still quite high, but clearly the severe problems at the older ages have a
 

strong effect on the index.
 

The next step is to find the age ratio scores. The age ratios equal 100
 
times the number of people of one age divided by the average of the members of
 

the two adjacent ages. If the reporting is smooth, these ratios will be close
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to 100. The age ratio score for a sex is the mean deviation from 100,
 

irrespective of sign. The age ratio scores from the Mauritanian Census are
 

7.5 for males and 12.6 for females. The last step provides an overall index
 

of age misstatement by combining the sex ratio scores and the age ratio score.
 
The overall UN index is three times the sex ratio plus the sum of the age
 

ratio scores for the two sexes. The result is:
 

Sex Ratio Score Age Ratio Scores Joint Score
 

[3(10.3)] + (7.5 + 12.6) = 66.6 
This very high score confirms the other indications of very inaccurate
 

age reporting. We now have some idea of the direction and magnitude of certain
 

serious errors in the age distribution. However, other types of systematic
 
errors which may be caused if age isestimated by demographic indicators such
 

as parity, marriage or widowhood, may have escaped our detection. Furthermore,
 

we have no idea of how the correct age and sex distribution looks. Since the
 

errors are quite serious and varied, the application of a model age distribu
tion 	is suggested, with other techniques applied as consistency and plausibility
 

checks.
 

4. 	Graduation of the Age Distribution
 

Where large errors exist, as in the Mauritanian distribution, it is
 
useful to apply a graphical technique to gain an idea of what a more correct
 

distribution might look like. One such technique is the Carrier and Farrag
 

oblique-axis ogive.* Because it is a subjective and visual process, it is
 
neither exactly reproducible nor refined enough for minor age misstatements. 
It has, however, two advantages over more complex mathematical models: one, 

any age groups may be used (consistent length groupings are not needed), which 

is useful since patterns of preference tend to change with age; and two, the 

user can make allowance point by point for genuine irregularities in the
 

distribution.
 

The crucial step in the oblique-axis technique is the aggregation of the
 

population into age groupings which minimize %;eaping and shifting errors. The
 

numerous types of errors in the Mauritanian data make this a problematical
 

process. The standard 0-4, 5-9, 10-14, etc. groupings which one often sees
 

would exacerbate the Mauritanian 0 and 5 heaping problem; while a 10.5-15.5,
 

*Carrier, Norman and John Hobcraft, Demographic Estimation for Developing
 

Societies, London School of Economics, London, 1971.
 

MAURII/B
 



-13

15.5-20.5 etc. grouping to minimize the 0, 5 heaping would not help the 6
 

heaping. There are also the heapings on ages 7, 12, 18 and 22 to consider.
 

Cbviously, no completely satisfactory solution will be possible for these data.
 

However, one grouping which minimizes most of the obvious errors without being
 

too irregular is:
 

Group Spread Comments 

0-8 9 years 0, 5, 6, 7, heaping. 

9-18.5 9.5 years 0, 12, 5, 6, heaping; 18 is split partly 
for consistency in spread, partly because 
there is some reason to believe that age 
18 attracts men younger and older than 18. 

18.5-27 9.5 years 0, 2, 5, 6 heaping. 

28-32 5 years 0 heapinr, 

33-37 5 years 5, 6 heaping. 

38-42 5 years 5, 6 heaping 

43-47 5 years 5, 6 heaping 

48+ open ended the sex ratios indicate that after this 
age, reporting errors are most severe 
and probably involve transfers of more 
than five years; the older population 
is therefore examined separately. 

The danger in large age groupings and an early cut-off point is that detailed
 

information is lost; but in this case the information lost is not very useful
 

because it is so distorted.
 

Cumulating and then "transforming" the points within the age range by 

using Qx=Px-(x-l)(A); where Px is the population between the starting age and 

exact age x; I is the lower limit age; A is the average population per single 

year of age; we can plot Qx against x to obtain the oblique-axis ogive. 

Points which do not fit the general trend can be moved, unless there is an 

historical reason for the irregularity. Qx values can be derived from a curve 

drawn through the adjusted and correct original points. Calculating Px froi 

Px=Qx+(x-l)(A) gives us x values, and Px-Px' is the estimated population 

between any two exact ages. Thus a graduated population of any age grouping 

may be obtained. This visual, common-sense approach is obviously not appro

priate for highly accurate adjustments; however, it is quite useful both as an 

initial indicator of needed adjustments and as a check on more mathematical 
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techniques, especially where large errors exist as in Mauritania. The results
 

obtained by this technique (Figures 8, 9, 10) will also be helpful in refining
 

the results of fitting a two-parameter stable population model. Obviously, to
 

serve as a check or a refining tool, the oblique-ogive method should be as
 

independent as possile from other methods. However, another possible use of
 

the method is as a means of adjusting large errors in the broad age groups
 
used by the two parameter stable population model method before the model
 

fitting is done.
 

5. Fitting a Two-parameter Stable Population Model
 

We begin with a method based on Brass' Model Life-Table system. The
 

system is defined by two or more parameters, with tables generated by a logit
 

transformation. A two-parameter system was chosen because the raw data is not
 

accurate enough to allow more degrees of freedom, yet using life tables deter
mined by only one parameter (e.g., UN 1956, Coale-Demeny 1966) would seem to
 

be too limiting, especially if there has been a recent mortality decline. In
 

general, the more erroneous the data, the more inflexible the model should be.
 

Given the uncertainty about either current levels or past trendi in fertility
 

and mortality in Mauritania, and the general indications that both rates are
 

high, the use of a stable distribution seems warranted. A stable model assumes
 

that fertility, mortality, the rate of natural increase and the age structure
 
have remained fairly constant over time. When the results of the 1981 Mauri

tanian Fertility Survey become available, and when the detailed results of the
 

1976/7 Census are finally published, then a more realistic population distribu

tion may be derived. It is more likely that mortality has been changina than
 

that fertility has been changing in Mauritania; if this is the case, then
 

quasi-stable conditions exist and the shape of the age distribution would not
 

be significantly affected.
 

As a first step, the population can be conveniently divided into three
 

demographically (and economically) significant groups: ages 0-14, 15-44 and
 

45+. This broad division reduces the effect of age shifting, of heaping on
 

noughts and of age overstatement by people over age 45. The division at age
 

15 is problematic; during the adolescent years both overstatement and under

statement of ages occur, so the population ages 0-14 should be checked care

fully with the results of other graduation techniques. We can try to fit a
 

model either to the raw enumerated data, denoted by subscript e or to the
 

population graduated by the oblique-axis ogive, denoted by subscript o:
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Table 1.
 
Age Distribution Parameters of the Enumerated and Ogive Populations
 

Age: 0-14 15-44 45+ 

Pe PO Se So Qe Qo 
Males Parameter value: 307406 290812 262562 274740 98032 102448 

% of total: 46.02 43.53 39.31 41.13 14.67 15.34 

Pe Po' Se S ' QeI Q 
Females Parameter value: 285365 266566 288679 294070 110774 124182 

% of total: 41.67 38.93 42.10 42.94 16.20 18.13 

Starting with Pe and Pe"I we find by interpolation many models in the
 
Brass system* which have 46 or 42 percent of the populaton under age 15. We
 
do not have good fertility estimates for tha Mauritanian population and in any
 
case, the mean reproduction rate (MRR) does 
not vary much over the range of
 
models appropriate to Pe' while the reported gross reproduction rate (GRR) is
 
affected by underreporting of infant mortality. Since we know the male and
 
female populations enumerated in the 1965 Census were 515,989 and 514,011
 
respectively, we can calculate the average rates of increase between 1965 and
 
1976/7 as 2.347 percent and 2.573 percent, using an exponential change formula:
 

log 	 P1976
 
P1965
 re = ilgre 
 11 log e
 

Now the best matched Brass model for males isat mortality level 25,
 
between a GRR of 3.6 and 3.8. 
 The best matched Brass model for females is
 
found at Level 60, between a GRR of 2.6 and 2.8. The interpolated, fitted
 
models are compared to the enumerated populations inTable 2. When the age
 
structures of the fitted models are multiplied by the total populations (male
 
and female) enumerated in 1976/7, then the result isgraduated estimates of
 
the population by sex, distributed by age (Table 2). The widely divergent
 
fitted life tables for males and females indicate a serious problem inthe
 
fitting procedure. There isno empirical reason to suppose that females have
 
a higher life expectancy or a higher intrinsic rate of.increase than males.
 
On the contrary, as we noted previously, the high observed sex ratios after
 
age 40 may indicate high female mortality.
 

*Printed inTables B.3-B.21 in Carrier, Norman and John Hobcraft, .2.cit. 

MAURII/B
 

http:B.3-B.21


-19-


Table 2.
 
Two Parameter Stable Brass-Carrier Model Pitted to Enumerated
 

Mauritanian Males and Females 1976-77 

MALES 

Percentage of All Ages 

Age Enumerated Level 25 Fitted Graduated Age 
Group Pe Pe1 Pe-Pe1 Distribution 

0-4 16.63 19.022 -2.4 127066 
5-9 17.16 14.634 -2.5 97757 

10-14 12.24 12.364 -0.1 82590 
15I-q 10.28 10.587 -0.3 70720 
20-24 8.30 8.903 -0.6 59474 
25-29 6.34 7.425 -1.1 49598 
30-34 5.04 6.183 -1.1 41302 
35-39 4.41 5.126 -0.7 34243 
40-44 4.q4 4.210 +0.7 28120 
45-49 3.60 3.400 +3.0 22709 
50-54 3.42 2.678 +0.7 17888 
55-59 2.55 2.035 +q.5 13591 
60-64 1.92 1.46 +0.5 9751 
65-69 1.06 0.166 +0.9 6456 
70-74 1.16 0.571 +0.6 3818 
75-79 0.57 0.287 +0.3 1914 
80-84 0.19 0.113 +0.8 757 
85+ 0.21 0.04 +0.2 267 

FEMALES 

Percentage of All Aqes 

Age Enumerated Level 60 Fitted Graduated Age 
Group Pe' Pe' 1 Pe'-Pe'1 Distribution 

0-4 15.66 16.296 -0.6 1115q8 
5-Q 15.50 13.591 -1.9 93071 

10-14 10.51 11.775 -1.3 80640 
15-19 10.40 10.256 +0.1 70236 
20-24 8.62 8.842 -0.2 60552 
25-29 7.06 7.591 -0.5 51984 
30-34 5.97 6.504 -0.5 44539 
35-39 4.82 5.549 -0.7 37999 
40-44 5.29 4.7n6 -0.6 32226 
45-49 3.53 3.945 -0.4 27014 
50-54 3.59 3.245 -0.3 22221 
55-59 2.57 2.597 -0.03 17783 
60-64 2.13 1.990 +0.1 13626 
65-69 1.12 1.423 -0.3 9744 
7n-74 1.57 0.90Q +0.7 6224 
75-79 0.86 0.493 +0.4 3376 
80-84 0.36 0.207 +0.2 1417 
85+ 0.45 0.069 +0.4 472 
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The difficulty in matching leads us to suspect the selected parameters:
 
Pe', the proportion of females under age 15, is probably undercounted due to
 
girls being pushed up in age upon early marriage or to onset of menarche. The
 
r, intrinsic rate of natural increase, may be exaggerated if coverage in the
 

1976/7 Census was better than in 1965. While Pe, the proportion of males
 
under age 15, is likely to be more accurate than Pe', the r for men may well
 
be underestimated due to sex selective out migration which was increased by
 
the drought and its after effects in the early to mld-1970s.
 

Given these difficulties in fitting a Brass-Carrier two parameter table,
 
we have the option of u7ing the less flexible Coale-Demeny tables.* The
 

organization of these tables allows us to compare various ogives (proportions
 

under given ages) so that a range of stable population models can be chosen
 
based on different age groups which are considered to be the best reported.
 
Because of the apparent unreliability of the parameters used to fit the Brass-


Carrier model (Table 2), this time we will use a child-adult ratio (CAR),
 
defined here as the population under age ten divided by the population aged 10
 
to 40, to fit the model for females, and use the percentage 15 to 44 and the
 
intercensal rate of increase as secondary parameters to narrow the range of
 

choice.
 

Upon examination of both the Coal-Demeny and Brass-Carrier tables, six
 
model distributions are found to match the enumerated females (Table 3). Of
 
these, Coale-Demeny North, Level 11 is the best fit. Comparing the enumerated
 
to the chosen stable distribution (labeled "F" in Table 3), we see that the
 
enumerated has a deficit in ages 0-4, a surplus at 5-9, followed by a general
 
deficit up to age 40, when a surplus at older ages begins, This is consistent
 
with our previous identification of reporting errors in Section 2, which
 
included the premise of underreporting of female births and upward age shift
ing of middle aged women. However, it is also possible that using CAR as a
 
parameter biased the fit, so that the model is not a good match above age 40,
 
and indicates a higher mortality at older ages than is the actual experience.
 

In this case the very poor quality of the reported data and the fact that
 
other selected parameters from the model match well (see Table 4) lead us to
 

suspect the enumerated population rather than the model.
 

*A. J. Coale and Paul Demeny, Regional Model Life Tables and Stable Popula
tions (Princeton, P-inceton University Press, 1966).
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Table 3a. Mauritania Enumerated Female Population Deviation
 
from Selected Model Age Distribution
 

Enumerated 
Female Coale-Demeny Model Distributions 

Brass-
Carrier 

Age Group A B C D E F G 

0-4 
5-9 

10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 
75-79 
80+ 

15.66 
15.50 
10.51 
10.40 
8.62 
7.06 
5.97 
4.82 
5.29 
3.53 
3.59 
2.57 
2.13 
1.12 
1.57 
.86 
.81 

18.47 
14.75 
12.49 
10.57 
8.87 
7.39 
6.13 
5.06 
4.14 
3.37 
2.70 
2.12 
1.57 
1.10 
.69 
.37 
.19 

18.39 
14.77 
12.48 
10.55 
8.85 
7.38 
6.12 
5.04 
4.14 
3.37 
2.71 
2.13 
1.60 
1.13 
.73 
.40 
.21 

18.45 
14.36 
12.07 
10.30 
8.75 
7.40 
6.20 
5.17 
4.28 
3.52 
2.86 
2.28 
1.73 
1.23 
.77 
.42 
.21 

18.37 
14.41 
12.10 
10.30 
8.73 
7.37 
6.17 
5.14 
4.26 
3.51 
2.86 
2.27 
1.74 
1.25 
.80 
.44 
.23 

18.39 
14.45 
12.13 
10.30 
8.72 
7.35 
6.15 
5.13 
4.25 
3.50 
2.85 
2.28 
1.75 
1.27 
.83 
.47 
.25 

18.61 
14.73 
12.44 
10.60 
8.90 
7.43 
6.18 
5.13 
4.21 
3.41 
2.70 
2.06 
1.50 
1.01 
.61 
.30 
.16 

KEY 

A 1976/77 Census 
B Coale-Demeny West, Level 10 
C Coale-Demeny West, Level 11 
D Coale-Demeny North, Level 9 
E Coale-Demeny North, Level 10 
F Coale-Demeny North, Level 11 
G Brass-Carrier, Level 40 



Table 3b. 

Enumerated Minus Model Age Distribution 

Age Group A-B A-C A-D A-E A-F A-G 

0-4 -2.82 -2.73 -2.79 -2.72 -2.63 -2.95 
5-9 

10-14 
15-19 

+0.75 
-1.98 
-0.17 

+0.73 
-1.97 
-0-15 

+1.14 
-1.56 
+1.65 

+1.09 
-1.59 
+0.10 

+1.05
-1.62 
+0.10 

+0.77
-1.93 
-0.20 

20-24 
25-29 
30-34 
35-39 

-0.25 
-0.33 
-0.16 
-0.24 

-0.23 
-0.32 
-0.15 
-0.22 

-0.13 
-0.34 
-0.24 
-0.35 

-0.11 
-0.31 
-0.21 
-0.32 

-0.10 
-0.29 
-0.18 
-0.31 

-0.28 
-0.37 
-0.21 
-0.31 

40-44 
45-49 

+1.15 
+0.16 

+1.15 
+0.15 

+1.01 
+0.67 

+1.03 
+0.02 

+1.04 
+0.03 

+1.08 
+0.12 

50-54 
55-59 

+0.89 
+0.45 

+0.88 
+0.44 

+1.31 
+0.29 

+0.73 
+0.29 

+0.74 
+0.29 

+0.89 
+0.51 

60-64 
65-69 

+0.55 
-0.02 

+0.53 
-0.01 

+0.40 
-0.11 

+0.38 
-0.13 

+0.38 
-0.15 

+0.63 
+0.10 

70-74 +0.88 +0.84 +0.80 +0.76 +0.74 +0.96 
75-79 
80+ 

+0.49 
+0.62 

+0.46 
+0.60 

+0.44 
+0.60 

+0.42 
+0.57 

+0.39 
+0.55 

+0.55 
+0.65 



Table 4. 
Selected Indicators Corresponding to Model Distributions
 

for Females 

Enumerated Brass-
Female Coale-Demeny Models Carrier 

Parameter A B C D E F G 

CAR 10/10-40 .6577 .6577 .6577 .6577 .6577 .6577 .6577 

Prop. 0-14 41.67 45.72 45.64 44.88 44.89 44.87 45.78 

Prop. 15-44 42.16 42.16 42.03 42.11 41.98 41.90 42.45 

Prop. 45+ 16.17 12.12 12.33 13.01 13.13 13.23 11.97 

CBR 45.5-50.31 49.21 48.0 59.24 48.02 46.97 --

CDR 22.01 21.45 19.37 24.95 21.68 19.64 --

Rate of increase 2.5732 2.78 2.86 2.53 2.63 2.73 2.61 

GRR (27) -- 3.43 3.35 3.43 3.36 3.29 3.36 

e 43.83 42.5 15.0 40.0 42.5 45.0 40.0 

Key: See Table 3a
 

1Estimated by the Rural Agriculture and Manpower Survey project (RAMS), Document AS-3 "Projections
 
Demographiques", Ministere de l'Economie et des Finances, Direction des Etudes et de la Program
mation, Mauritania. 1981.
 
2This is a calculated intercensal r. RAMS (see footnote1) estimated the intrinsic r as between
 
2.3 and 3.0.
 
3Estimated for females for 1975-80 by the United Nations (ST/ESA/SER.R/33).
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The U.N. suggests, for fitting a Coale-Demeny model, that either the
 
female or male population be selected, according to whether the reporting
 
errors follow an Asian-African or a Latin American pattern. Because the
 
Mauritanian enumeration does not fit either pattern, and because neither
 
distribution is clearly more accurate tian the other (the females have worse
 
age errors but the males are also badly reported and are affected by out-migration)
 
it seems wise to fj both sexes and use the two matched models as checks upon
 
each other. ApplyiW the same procedure to males as to females, but using a
 
parameter more useful for this male population, a ratio of young males to
 
those in the migrating age groups, 25/25-50, which we will call the YMR.
 
The proportion under age 10 is also used to help inmatching. Table 5 shows
 
the six selected models, of which Coale-De,any North, Level 11 ("F") fits
 
best. (See Table 5.) Brass-Carrier, Level 40 ("G") isa better fit at ages 0
 
to 4 and 40 to 49, but the differences between the two models are not major.
 
The results for males are consistent with the results for females, where a
 
distribution from Coale-Demeny North, Level 11 was also chosen. Comparing
 
enumerated males to the chosen stable distribution, we see that the enumerated
 
has a deficit in ages 0-4, a surplus at 5-9, a deficit through age 40, and a
 
surplus at ages after that; this isidentical to the female pattern, and once
 
again the previous identification of reporting errors and the fairly good
 
match of other selected parameters (see Table 6) leads us to accept the model.
 

Having matched model distributions for males and females, a final check
 
should be made to be sure that the distributions for both sexes are consistent
 
and fit together logically inone population. Figure 11 compares the male and
 
female model age distributions and illustrates how the irregularities caused
 
by reporting errors have been smoothed. No adjustment has been made to the
 
total reported populations (668,000 males and 684,818 females); although it is
 
very likely that there isan overall underenumeration, it is probably age and
 
sex specific and not enough evidence exists to make accurate adjustments. The
 
model sex ratios are much more regular and reasonable than the ratios from the
 
raw data. A sex ratio at birth of 106 is suggested by the model, compared to
 
110 from the raw data--while 106 ishigh for an African population, and probably
 
reflects more severe underreporting of female than male births, this ratio is
 
at least demographically acceptable. The predominance of females over males
 
after about age 20 which was notable inthe enumerated data has been preserved
 
inthe graduated data and is likely to be an accurate reflection of sex selective
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Table 5a. Mauritania Enumerated Male Population Deviation
 
from Selected Model Age Distributions 

Enumerated Brass-
Males Coale-Demeny Model Distributions Carrier 

Age Group A B C D E F 

0-4 16.63 19.52 19.92 19.93 19.78 19.67 19.15 
5-9 17.16 15.30 15.20 15.20 15.22 15.26 15.04 

10-14 12.24 12.88 12.72 12.59 12.61 12.64 12.60 
15-19 10.28 10.83 10.71 10.58 10.57 10.58 10.66 
20-24 8.30 9.01 8.91 8.81 8.80 8.79 8.89 
25-29 6.34 7.42 7.35 7.27 7.26 7.24 7.36 
30-34 5.04 6.07 6.05 5.98 5.97 5.96 6.08 
35-39 4.41 4.92 4.93 4.89 4.89 4.87 5.00 
40-44 4.94 3.94 3.97 3.97 3.96 3.95 4.08 
45-49 3.60 3.10 3.14 3.16 3.17 3.17 3.28 
50-54 3.42 2.39 2.42 2.4 2.49 2.49 2.58 
55-59 2.55 1.76 1.81 1.89 1.91 1.91 1.96 
60-64 1.92 1.25 1.28 1.37 1.40 1.41 1.41 
65-69 1.06 0.81 0.84 0.92 0.95 0.97 0.95 
70-74 1.16 0.47 0.48 0.55 0.58 0.60 0.56 
75-79 0.57 0.23 0.22 0.27 0.30 0.31 0.29 
80+ 0.40 0.10 0.09 0.13 0.14 0.15 0.15 

Key 

A 1976/77 Census 
B Coale-Demeny West, Level 9 
C Coale-Demeny East, Level 7 
D Coale-Demeny North, Level 9 
E Coale-Demeny North, Level 10 
F Coale-Demeny North, Level 11 
G Brass-Carrier, Level 40 



Table 5b. 

Enumerated Minus Model Age Distribution 
Age Group A-B A-C A-D A-E A-F A-G 

0-4 
5-9 

10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 
75-79 
80+ 

-2.89 
+1.86 
-0.64 
-0.55 
-0.71 
-1.08 
-1.03 
-1.56 
+1.00 
+0.50 
+1.03 
+0.79 
+0.67 
+0.25 
+0.69 
+0.34 
+0.30 

-3.29 
+1.96 
-0.48 
-0.43 
-0.61 
-1.01 
-1.01 
-0.52 
+0.97 
+0.46 
+1.00 
+0.74 
+0.64 
+0.22 
+0.68 
+0.35 
+0.31 

-3.30 
+1.96 
-0.35 
-0.30 
-0.51 
-0.93 
-0.94 
-0.48 
-0.97 
+0.44 
+0.94 
+0.66 
+0.55 
+0.14 
+0.61 
+0.30 
+0.27 

-3.15 
+1.94 
-0.37 
-0.29 
-0.50 
-0.92 
-0.93 
-0.48 
+0.98 
+0.43 
+0.93 
+0.64 
+0.52 
+0.11 
+0.58 
+0.27 
+0.26 

-3.04 
+1.90 
-0.40 
-0.30 
-0.49 
-0.90 
-0.92 
-0.46 
+0.99 
+0.43 
+0.93 
+0.64 
+0.51 
+0.09 
+0.56 
+0.26 
+0.25 

-2.52 
2.12 

-0.36 
-0.38 
-0.59 
-1.02 
-1.04 
-0.59 
+0.86 
+0.32 
+0.84 
+0.59 
+0.51 
+0.11 
+0.60 
+0.28 
+0.25 

, 
on 



Table 6. 
2-2 Selected Indicators Corresponding to Model Distributions for Males 

CD Enumerated Brass-
Male Coale-Demeny Model Models Carrier 

Age Group A B C D E F G 

YMR 2.66 2.66 2.66 2.66 2.66 2.66 2.66
 

Prop. 0-14 46.03 47.70 47.83 47.72 47.61 47.57 46.79
 

Prop. 15-44 39.31 42.19 41.92 41.50 41.45 41.39 42.07
 

Prop. 45+ 14.66 10.11 10.25 10.78 10.94 11.04 11.14
 

CBR 45.5-50.31 55.32 64.86 55.32 53.65 52 --

CDR 22.01 26.42 35.48 27.19 24.E9 22.21 --

Rate of increase 2.3472 2.890 2.938 2.812 2.459 3.000 2.761 

GRR (27) -- 3.57 4.22 3.64 3.531 3.439 3.500 
0 

40.63 37.301 32.319 36.899 39.347 41.801 40.000
 

Key: See Table 5a.
 

eo 


1Estimated by the Rural Agriculture and Manpower Survey project (RAMS), Document AS-3 "Projections
 
Demographiques", Ministere de l'Economie et des Finances, Direction des Etudes et de la Program
mation, Mauritania, 1981.
 

2This is a calculated intercensal r 
which may be underestimated due to out-migration. RAMS
 
(see footnote 1) estimated the intrinsic r as between 2.3 and 3.0.
 

3Estimated for males for 1975-80 by the United Nations (ST/ESA/SER.R/33).
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out-migration in the middle ages combined with a slightly higher female life
 
expectancy manifested at the older ages. 
 In sum, the male and female graduated
 
distributions are both reasonable demographically and historically and are a
 
definite improvement over the badly distorted raw, enumerated data. Neverthe

less, it should be remembered that the graduation is based on several assump
tions, notably that of a stable population, and is valuable only in the absence
 

of more reliable information.
 

6. Assigning the Model Parameters to the Mauritanian Population
 
Having decided, despite some reservations, that the model stable distribu

tion is a more accurate representation of the true Mauritanian population than
 
the enumerated distribution, the graduated numbers can now be used as a base
 
for population projections. Estimates of fertility and mortality necessary
 
for projections can also be derived from the model. 
 Table 7 presents a set of
 
unified parameters for the total population, which are weighted averages
 
corresponding to the models for males and females selected from Coale-Demeny
 
North, Level 11. Figure 11 presents the distribution graphically.
 

The Mauritanian population is often divided into three groups: urban,
 
rural sedentary and nomadic. According to the 1976/7 Census these groups
 
comprise 22.7%, 44.1% and 33.2% of the total 
population, respectively. Since
 
these groups are projected separately for government planning purposes, each
 
enumerated population should be examined independently. It should be remembered
 
(see Section 2) that the nomads were enumerated in a separate, ten percent
 
sample census and therefore this group may be the most misreported. There are
 
two other difficulties in checking the group data: one is that the only
 
published information by population location is in quinquennial rather than
 
singulatb years; thus many errors 
are disguised and the age distribution
 
distorted; the second problem is that significant migration between the three
 
groups makes the application of stable model distributions impossible. However,
 
it may be possible to use the model distribution fitted to the total population
 
to smooth the three groups, after identifying and allowing for migration
 

flows.
 

We look first at some summary indices of inaccuracy for the three population
 
groups. The age ratio and sex ratio 
scores are computed in Appendix V; for
 
purposes of comparison the results from the total population as well as the
 
three groups are presented in Table 8.
 

MAURII/B
 



-29-


Table 7.
 
Parameters of the Graduated Mauritanian Population 1976/7
 

Percent at Age(x) Percent of Total at Age(x) Total
 

Age Group Males Females Malesa Femalesb Population
 

0 4.62 4.24 2.28 2.15 59898
 
1-4 15.05 14.05 7.43 7.11 196751
 
5-9 15.26 14.45 7.54 7.31 200893
 

10-14 12.64 12.13 6.24 6.40 167503
 
15-19 10.58 10.30 5.23 5.21 141210
 
20-24 8.79 8.72 4.34 4.41 118433
 
25-29 7.24 7.35 3.58 3.72 98697
 
30-34 5.96 6.15 2.94 3.11 81929
 
35-39 4.87 5.13 2.41 2.60 67663
 
40-44 3.95 4.25 1.95 2.15 55491
 
45-49 3.17 3.50 1.57 1.77 45145
 
50-54 2.49 2.85 1.23 1.44 36150
 
55-59 1.91 2.28 .94 1.15 28373
 
60-64 1.41 1.75 .70 .89 11403
 
65-69 .97 1.27 .48 .64 15177
 
70-74 .60 .83 .30 .42 9692
 
75-79 .31 .47 .15 .24 5290
 
80+ .15 .26 .07 .13 2714
 

Sumsc 99.97 99.98 49.38 50.85 1,342,412
 

Crude Birth Rate 49.99 Prop. 0-14 46.56
 

Crude Death Rate 21.10 Prop. 15-44 41.97
 

Rate of Natural Increase 2.89 Dependency Ratio (0-14+65+/15-44) 116.75
 

0 

Gross Reproduction Rate 3.39 Life expectancy eo 43.74
 

General Fertility Rate 215.84
 

aFrom Column One times .494 (Total % males inenumerated population)
 

bFrom Column Two times .506 (Total % females inenumerated population)
 

CDifference from 100% due to rounding.
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Figure 11. Male and Female MuJel Age Distributions, Mauritania 1976-1977. 
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Table 8.*
 

Indices of Age Misreporting by Population Group, Mauritania 1976/7
 

Rural
 
Indicator Urban Sedentary Nomad Total
 

Average value of (0-65+) (0-65+) (0-65+) (0-75+)
 
change in sex ratio 10.35 9.69 11.48 10.3
 

(0-50+)
 
8.5
 

Age ratio scores (male) (male) (male) (male)
 
12.12 15.50 11.48 7.50
 

(female) (female) (female) (female)
 
17.75 21.60 12.76 12.60
 

66.60
Overall joint score 60.92 66.17 58.68 

(UN index)
 

N.B. UN index = 3 (average value of change in sex ratio) + the sum of the 

male and female age ratio scores 

*Urban, Rural Sedentary and Nomad calculations based on quinquennial age groups,
 

total based on singulate years.
 

The summary indices of age misreporting for each of the three groups are
 

about the same as for the total population--that is, quite high, despite the
 

quinquennial age grouping. Our analysis of the age-reporting errors from the
 

total population (Section 2) warned us that the quinquennial grouping exacerbates
 

heaping on noughts and fives. Furthermore, age shifting errors, which are
 

apparent in the oblique axis ogives (Figures 9 and 10) are not reduced by this
 

grouping.
 

Examining the enumerated distributions as presented in Table 9a, while
 

keeping in mind the error patterns revealed in the total population analysis,
 

we can identify several problem spots. Starting with males, the effect of the
 

heaping on ages 7, 12, 18 and 22 revealed by the singulate distribution is
 

reduced in the five-year grouping because these ages are at the center of the
 

groupings. However, the heaping on zero and five, and to a lesser extent six,
 

digits which is quite severe in Mauritania is still distorting the quinquennial
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distribution. All of the groups beginning with fives (5-9, 15-19, etc.) are
 

incorporating people who are really younger (e.g., 3 and 4, 13 and 14, etc.). All
 

the groups beginning with noughts (10-14, 20-24, etc.) also are incorporating
 

people who are really younger (e.g., 8 and 9, 18 and 19, etc.). These two
 

tendencies do not cancel each other because the zero heaping is far more
 

severe than the five heaping (thus the net effect is undercounting of groups
 
beginning with five) and because the overall effect is to overestimate the
 

oldest age group and underestimate the youngest age group. One of the most
 
overestimated groups is 40-44, because of the socio-religious preference for
 

age 40 noted earlier.
 

The heaping on forty (40-44 group) is noticeable in all the male populations,
 

but especially in the rural sedentary. Among the urban males it is partially
 

disguised by the high proportion of males aged 15-45 who have migrated to
 

urban areas. The apparent dip in urban males age 10-14 may be partly due to
 

pubescent males being pushed up in age, to the 15-19 group, but it is probably
 
largely a real phenomena caused by large numbers of 15-19 aged migrants. The
 

dip in the 0-4 group ismost severe in the nomad and rural sedentary populations.
 

This confirms the suspicion that at least three forces are at work--one,
 

underenumeration due to heaping on age five; two, underenumeration due to
 

underreporting of infants born who died before reaching age one; and three, a
 

real decline in fertility combined with an increase in infant mortality associ

ated With the drought of the mid 1970's. The latter would have affected the
 

rural sedentary and nomad populations much more than the urban population.
 

Lastly, we observe the general tendency toward age shifting at the older ages
 

which causes middle-aged males in all three population groups to be relatively
 

undercounted in the quinquennial distribution.
 

Turning our attention to the females, from our singulate age analysis of
 

the total population we know there is an even stronger nought, five and six
 
preference than in the male population; that there is heaping on 7, 12 and 22,
 

and that there is general underreporting of girls under age 14. As with the
 

males, the quinquennial grouping places the 7, 12 and 22 heaping in the center
 

of a group, but does not help the nought and five heaping. The resultant
 

misdistribution of females is particularly noticeable among all three population
 

groups at ages 50-54 and 40-44. The smallness of the 0-4 group is again
 

notable in rural sedentary and nomad populations. The gap in females age 0-14
 

is present in all three groups, unlike males where it was only in urban. This
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suggests that, at least among females, there is definitely an age-reporting
 

problem and not just a migration phenomena affecting this part of the distri

bution. The high sex ratios in ages 5-14 corroborate the hypothesis of female
 

underreporting. Finally, females in all three groups are more affected than
 

males by a general tendency to shift age upwards.
 

An examination of the sex ratios gives further evidence of migration.
 

The hollow in rural sedentary and nomad males age 15-49 is matched by a bulge
 

corresponding to the same age group in the urban population. Between these
 

ages, the urban sex ratios (males per 100 females) vary over a range of about
 

116 to 152; the rural sedentary ratios vary from about 68 to 93; and the nomad
 

ratios vary from about 66 to 96. There is little evidence of female migration,
 

although the female rural sedentary distribution is slightly larger than the
 

nomad at 10-19 and 30-34. The data is subject to so many reporting errors and
 

demographic experiences (e.g., mortality differentials between nomad and other
 

women) that it is impossible to draw any definitive conclusions.
 

The difficulty now is to decide how to adjust the three groups, if at
 

all. As we stated earlier, stable population models cannot be applied because
 

of the significant migration flows between the groups. The stable distribution
 

which we fit to the total population would therefore also be inappropriate if
 

disaggregated to the population group level. The differences in proportions
 

in an age group for the three population groups compared to the total population
 

are presented in Table 9b. Predictably, the biggest differences are in the
 

male urban population, which has been most affected by in-migration.
 

How would demographic projections be affected by not adjusting the 1976/7
 

disaggregated groups? The population after age 45 is not important to the
 

projections, but the underreporting of females, and the misdistribution of
 

females who are in or will be entering their reproductive years will affect
 

the general and total fertility rates. The total fertility rate, which is the
 

sum of the age specific fertility rates, is especially sensitive to errors in
 

female age distribution. Social and economic projections would also be affected
 

by the reporting errors. The general tendency to shift upwards at older ages
 

and the net shift upwards caused by the quinquennial grouping makes the population
 

seem older than it is. This has an impact on health, education and labor
 

force projections. One of the arguments for using the raw data is that any
 

adjustment procedure for this data must be highly problematical, so that one
 

may prefer the reported numbers to the extensively manipulated numbers. One
 

may also disagree with the assumptions of stable population theory.
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Table 9a.
 

COMPARISON OF RAW, ENUMERATED AGE DISTRIBUTIONS
 

(Proportion in the Age Group) 

Age 
Group 

Total 
Male Female Ma 

Urban 
e maFImae 

Rural Sedentary 
Male Female 

Nomad 
Male Female 

0-4 
5-9 

10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65+ 

.082 

.085 

.060 

.051 

.C4l 

.031 

.025 

.022 

.024 

.018 

.017 

.013 

.009 

.016 

.079 

.078 

.053 

.053 

.044 

.036 

.030 

.024 

.027 

.018 

.018 

.013 

.011 

.022 

.082 

.077 

.056 

.064 

.067 

.053 

.037 

.029 

.027 

.016 

.014 

.008 

.006 

.009 

.077 

.071 

.050 

.055 

.044 

.037 

.028 

.021 

.023 

.013 

.014 

.009 

.007 

.012 

.084 

.089 

.062 

.049 

.032 

.025 

.022 

.019 

.024 

.016 

.016 

.012 

.011 

.018 

.082 

.080 

.056 

.056 

.043 

.035 

.033 

.023 

.029 

.017 

.020 

.013 

.013 

.023 

.081 

.086 

.061 

.042 

.030 

.024 

.020 

.020 

.024 

.022 

.020 

.016 

.010 

.018 

.079 

.082 

.053 

.054 

.044 

.036 

.029 

.029 

.027 

.023 

.018 

.016 

.010 

.028 

SUM .494 .506 
100% 

.549 .461 
100% 

.479 .523 
100% 

.474 .528 
100% 
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Table 9b. 

GROUP PROPORTIONS DIFFERENCES FROM TOTAL PROPORTIONS
 

Age Urban Rural Sedentary Nomad
 
Group Male Female Male Female Male Female
 

0-4 0 -.002 +.002 +.003 -.001 0
 
5-9 -.008 -.007 +.004 +.002 +.001 +.004
 

10-14 -.004 -.003 +.002 +.003 +.001 0
 
15-19 +.013 +.002 -.002 +.003 -.009 +.001
 
20-24 +.026 0 -.009 -.001 -.011 0 
25-29 +.022 +.00l -.006 -.001 -.007 0
 
30-34 +.012 -.002 -.003 +.003 -,005 -.001
 
35-39 +.007 -.003 -.003 -.001 -.002 +.005
 
40-44 +.003 -.004 0 +.002 0 0
 
45-49 +.002 -.005 -.002 -.001 +.004 +.005
 
50-54 +.004 -.004 -.001 +.002 +.003 0
 
55-59 +.005 -.004 
 -.001 0 +.003 +.003
 
60-64 +.003 -.004 +.002 +.002 +.001 -.001
 
65t +.007 -.010 +.002 +.001 +.002 +.006
 

Absolute
 
.Average .008 .004 .003 
 .002 .004 .002
 
Difference
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Had we more information about fertility and mortality and a reliable base
 
population distribution1 we could find the natural rate of increase and the
 
extent of migration by age group. Faced with a paucity of in-Formation, an
 
alternative to using the raw data is to adjust the stable model distribution
 
for the total population by the differences in each group caused by migration.
 
This assumes each group has the same pattern of age misreporting, which may
 
be unwarranted, but appears broadly true upon inspection of the three 
raw
 
distributions. Just as for the total population, we must also assume that the
 

three groups have had a stable pattern of fertility and mortality.
 
The procedure followed is shown in Tables 10a, b, and c. First, we take
 

the percent of all females in each group from Table 7, which is the model
 
distribution for the total population. 
 This is justified by our observations
 

that the females have not been much affected by migration, and by Table 9b,
 
which shows that the group female distributions do not vary significantly from
 
the total distribution. Next we find the number of females in each age group,
 
based on the total reported female populations for each group and the model
 
female distribution. Next we find the sex ratios of the enumerated group
 
populations for ages 15+, and the sex ratios from the model distribution for
 
the total population 0-14, since we believe females in this group to be under
enumerated in the raw distributions. Now we can find the number of males and
 
the proportions of males and females at each age. This gives us the graduated
 
distributions for urban, rural sedentary and nomad populations.
 

1The 1965 Census was actually a Sample Census which took place from January

1965 through January 1966. The results published by SEDES have obviously been
 
smoothed, and the total figures are believed to be underestimated. See
 
Appendix VI.
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Table lOa.
 
Graduation of the Urban Population for Mauritania 1976/7
 

Age 
Group 

A 
Percent of 
Females 

B 
Number of 
Females 

C 
Sex 

Ratios 

D 
Number of 

Males 

E 
Proportion of Total at Age(x) 

Males Females 

F 
Total 

Population 

0 4.24 5912 1.06 6267 .021 .020 12179 
1-4 
5-9 

14.05 
14.45 

19591 
20149 

1.05 
1.03 

20571 
20753 

.069 

.069 
.065 
.067 

40162 
40902 

10-14 12.13 16194 0.98 16576 .055 .057 33490 
15-19 
20-24 

10.30 
8.72 

14362 
12159 

1.16 
1.52 

16660 
18482 

.056 

.062 
.048 
.041 

31022 
30641 

25-29 
30-34 
35-39 
40-44 

7.35 
6.15 
5.13 
4.25 

10249 
8576 
7153 
5926 

1.43 
1.32 
1.38 
1.17 

14656 
11320 
9871 
6933 

.049 

.038 

.033 

.023 

.034 

.029 

.024 

.020 

24905 
19896 
17024 
12859 

45-49 
50-54 
55-59 

3.50 
2.85 
2.28 

4880 
3974 
3179 

1.23 
1.00 
0.89 

6002 
3974 
2829 

.020 

.013 

.009 

.016 

.013 

.011 

10882 
7948 
6008 

60-64 1.75 2440 0.86 2098 .007 .008 4538 
65+ 2.83 3946 0.75 2960 .010 .013 6906 

TOTALS 99.98% 139410 159952 .534 .466 299362 

(CBR 49.99/K)299362 = 14965 births 
14965/63305 (women 15-49) x K = 236.40 GFR 

Key
 

A From Table 7, column 3, model distribution for females from total population analysis

B Column A times reported total number of urban females, Appendix Va
 
C Males per females for 0-14 from Table 7, columns 4 and 5, model distribution for total population;
 

sex ratios for 15 + from Appendix Va, raw, urban population by age and sex
 
D Column B times Column C
 
E Columns B and D by proportion of total
 
F Sum of E
 



Table lOb.
Graduation of the Rural Sedentary Population for Mauritania 1976/7
 

A B 
 C D
Age Percent of Number of Sex 
E F
Number of Proportion of Total at Age(x) Total
Group Females Females Ratios 
 Males 
 Males Females Population
 

0 4.24 13082 1.06 13867 
 .024 .022 
 26949
1-4 14.05 43351 
 1.05 45519 .078 
 .074 88870
5-9 14.45 44585 
 1.03 45923 .078 .076 
 90508
10-14 12.13 37427 
 0.98 36678 .063 
 .064 74105
15-19 10.30 
 31781 
 0.88 27967 .048 .054 
 59748
20-24 8.72 26906 0.75 
 20180 .034 .046 
 47086
25-29 7.35 
 22678 0.69 15648 .027 .039
30-34 6.15 38326
18976 0.68 12904 .022 .032 
 31880
35-39 5.13 15829 0.82 
 12980 .022 
 .027 28809
40-44 4.25 
 13113 0.81 10622 .018 .022 
 23735
 
45-49 3.50 10799
50-54 0X93 10043 .017
2.85 8794 0.81 7123 .012 .018 20842
.015 15917
55-59 2.28 7035 0.95 

_ 

6683 .012 .012 
 13718
60-64 1.75 5400 
 0.83 4482 .008 
 .009 9882
65+ 2.83 8732 0.75 6549 
 .011 
 .015 15281
 

TOTALS 99.98% 
 308t88 
 277168 .474 .525 
 585656
 

(CBR 49.99/K)58656 = 29277 births 
29277/140082 (women 15-49) x K = 209.00 GFR
 

Key
 

A From Table 7, column 3, model distribution for females from total population analysis
B Comumn A times reported total number of urban females, Appendix Va
C Nales per females for 0-14 from Table 7, columns 4 and 5, model distribution for total population;
sex ratios for 15 + from Appendix Va, raw, urban population by age and sex

D Column B times Column C
 
E Columns B and D by proportion of total
 



Table 10c.
 
Graduation of the Nomad Population for Mauritania 1976/7
 

A B C D E F 
Age Percent of Number of Sex Number of Proportion of Total at Age(x) Total 
Group Females Females Ratios Males Males Females Population 

0 4.24 9865 1.06 10457 .022 .024 20322
 
1-4 14.05 32689 1.05 34323 .074 .078 67012
 
5-9 14.45 33619 1.03 34628 .076 .079 68247
 

10-14 12.13 28222 .98 27658 .064 .063 55880
 
15-19 10.30 23964 0.78 18692 .054 .042 42656
 
20-24 8.72 20288 0.68 13796 .046 .031 34084
 
25-29 7.35 17101 0.66 11287 .039 .026 28388
 
30-34 6.15 14309 0.68 9730 .032 .022 24039
 
35-39 5.13 11935 0.69 8235 .027 .019 20170
 
40-44 4.25 9888 0.88 8701 .022 .020 18589
 
45-49 3.50 8143 0.96 7817 .018 .018 15960
 
50-54 2.85 6631 1.08 7161 .017 .016 13792
 
55-59 2.28 5305 1.00 5305 .012 .012 10610
 
60-64 1.75 4072 0.99 4031 .009 .009 8103
 
65+ 2.83 6584 0.94 6189 .015 .014 12773
 

TOTALS 99.98% 232615 208010 440625
 

(CBR 49.99/K) 430015 = 21496 births 
21496/105628 (women 15-49) x K = 203.51 GFR 

Key
 

A From Table 7, column 3, model distribution for females from total population analysis
 
B Comumn A times reported total number of nomad females, Appendix Vc
 
C Males per females for 0-14 from Table 7, columns 4 and 5, model distribution for total population;
 

sex ratios for 15 *-from Appendix Vc, raw, nomad population by age and sex 
0 Column B times Column C 
E Columns B and D by proportion of total 
F Sum of E 
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Appendix Ia.
 

Raw Enumerated
 
Population by Sex and Singulate Age
 

Number Number 
of % of of % of % of 

Age Males Total Females Total Total Total 

Total
0 

668000
24828 

49.378 
1.835 

684818 
22599 

50.622 
1.671 

1352818 
47427 

100.00 
3.506 

1 19237 1.422 18025 1.332 37262 2.754 
2 19887 1.470 19868 1.469 39755 2.939 
3 23094 1.707 23391 1.729 46485 3.436 
4 24022 1.776 23358 1.727 47380 3.502 
5 24515 1.812 23293 1.722 47808 3.534 
6 24175 1.787 23067 1.705 47242 3.492 
7 25953 1.918 24767 1.831 50720 3.749 
8 23288 1.721 20663 1.527 43951 3.249 

16666 1.232 14340 1.060 31006 2.292 
10 22758 1.682 19366 1.432 42124 3.114 
11 13903 1.028 11390 0.842 25293 1.870 
12 18496 1.367 15954 1.179 34450 2.547 
13 12764 0.944 12233, 0.904 24997 1.848 
14 13820 1.022 13051 0.965 26871 1.986 
15 14576 1.077 15051 1.113 29627 2.190 
16 16151 1.194 16736 1.237 32887 2.431 
17 11131 0.823 12413 0.918 23544 1.740 
18 16454 1.216 16940 1.252 333 4 2.468 
19 10330 0.764 10073 0.745 20403 1.508 
20 20103 1.486 24575 1.817 44678 3.303 
21 8401 0.621 7555 0.558 15956 1.179 
22 10390 0.768 10342 0.764 20732 1.533 
23 7338 0.542 7279 0.538 14617 1.080 
24 9221 0.682 9262 0.685 18483 1.366 
25 12929 0.956 16139 1.193 29068 2.149 
26 12586 0.930 14143 1.045 26729 1.976 
27 6195 0.458 6387 0.472 12582 0.930 
28 5997 0.443 6225 0.460 12222 0.903 
29 4619 0.341 5454 0.403 10073 0.745 
30 14755 1.091 20860 1.542 35615 2.633 
31 5239 0.387 6119 0.452 11358 0.840 
32 4581 0.339 4541 0.336 9122 0.674 
33 3512 0.260 4032 0.298 7544 0.558 
34 5603 0.414 5347 0.395 10950 0.809 
35 7810 0.577 9851 0.728 17661 1.305 
36 9111 0.673 10013 0.740 19124 1.414 
37 4105 0.303 4668 0.345 8773 0.648 
38 4090 0.302 3980 0.294 8070 0.597 
39 4337 0.321 4492 0.332 8829 0.653 
40 16524 1.221 20337 1.503 36861 2.725 
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Appendix Ia.
 
Continued 

Number Number 
of % of of % of % of 

Age Males Total Females Total Total Total 

41 4680 0.346 5045 0.373 9725 0.719 
42 4069 0.301 4041 0.299 8110 0.599 
43 3012 0.223 2808 0.208 5820 0.430 
44 4713 0.348 3971 0.294 8684 0.642 
45 7448 0.551 7100 0.525 14548 1.075 
46 6189 0.457 6816 0.504 13005 0.961 
47 3055 0.226 2970 0.220 6025 0.445 
48 2656 0.196 2757 0.204 5413 0.400 
4- 4672 0.345 4565 0.337 9237 0.683 
50 11199 0.828 14097 1.042 25296 1.870 
51 4357 0.322 3575 0.264 7932 0.586 
52 3042 0.225 2942 0.217 5984 0.442 
53 1839 0.136 1819 0.134 3658 0.270 
54 2405 0.178 2134 0.158 4539 0.336 
55 3867 0.286 3678 0.272 7545 0.558 
56 6457 0.477 6998 0.517 13455 0.995 
57 1869 0.138 2054 0.152 3923 0.290 
58 2510 0.186 2372 0.175 4882 0.361 
59 2326 0.172 2491 0.184 4817 0.356 
60 
61 

6894 
1848 

0.510 
0.137 

9094 
1997 

0.672 
0.148 

15988 
3845 

1.182 
0.284 

62 
63 

1534 
149 

0.113 
0.107 

1210 
1215 

0.089 
0.090 

2744 
2664 

0.203 
0.197 

64 
65 

1109 
2004 

0.082 
0.148 

1043 
1745 

0.070 
0.129 

2152 
3749 

0.159 
0.277 

66 1940 0.143 2079 0.154 4019 0.297 
67 1086 0.080 1012 0.075 2098 0.155 
68 664 0.049 679 0.050 1343 0.090 
69 1355 0.100 2128 0.157 3483 0.257 
70 4353 0.322 6423 0.475 10776 0.797 
71 1149 0.085 1661 0.123 2810 0.208 
72 650 0.048 753 0.056 1403 0.104 
73 899 0.066 1114 0.082 2013" 0.149 
74 702 0.052 782. 0.058 1484 0.110 
75 880 0.065 1276 0.094 2156 0.159 
76 1998 0.148 3351 0.248 5349 0.395 
77 453 0.033 679 0.050 1132 0.084 
78 290 0.021 255 0.019 545 0.040 
79 192 0.014 350 0.026 542 0.040 
80 
81 

794 
125 

0.059 
0.009 

1557 
231 

0.115 
0.017 

2351 
356 

0.174 
0.026 

82 138 0.010 326 0.024 464 0.034 
83 112 0.008 192 0.014 304 0.022 
84 122 0.009 141 0.010 263 0.019 
85 319 0.024 404 0.030 723 0.053 
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Appendix Ia. 
Continued 

Number Number 
of % of of % of % of 

Ae Males Total Females Total Total Total 

P6 231 0.017 859 0.063 1090 0.081 
87 120 N.no9 318 0.024 438 0.032 

88 48 0.004 75 0.006 123 0.009 
A9 66 0.005 125 0.009 191 0.014 
qn 185 0.011 464 0.034 649 0.048 
91 48 o.n04 120 0.009 168 0.012 
92 35 0.003 79 0.006 114 0.008 
93 85 0.006 200 0.015 285 0.021 

94 14 0.001 20 0.001 34 0.003 
95 19 0.001 51 0.004 70 0.005 
96 62 0.005 126 0.009 188 0.014 
97 41 0.003 31 0.002 72 0.005 

98 13 0.001 41 0.003 54 0.004 
99+ 115 o.nr.9 200 0.015 315 0.023 

Appendix Ib. 

Raw Enumerated 
Population by Sex and Quinquennial Age Group 

n-4 111068 8.210 107241 7.927 218309 16.137 
5-9 114597 8.471 106130 7.845 220727 16.316 

10-14 91741 6.042 71994 5.322 153735 11.364 
15-19 6P642 5.074 71213 5.264 139855 10-338 

20-24 55453 4.099 59013 4.362 114466 8.461 
25-29 42326 3.129 48348 3.574 90674 6.703 
30-34 33690 2.490 40899 3.023 74589 3.514 

35-3Q 29453 2.177 33004 2.440 62457 4.617 
40-44 32998 2.439 36202 2.676 69200 5.115 
45-49 24020 1.776 24208 1.789 4R228 3.565 
50-54 22842 1.688 24567 1.816 47409 3.504 

55-59 1702Q 1.259 17593 1.300 34622 2.559 
60-64 12834 0.949 14559 1.076 27393 2.025 
65-69 7049 0.521 7643 0.565 14692 1.086 
70-74 7753 0.573 10733 0.793 18486 1.366 
75-79 3813 0.282 5n11 0.437 9724 0.719 
80-84 1291 0.095 2447 0.181 3738 0.276 

85-89 784 0.058 1781 0.132 2565 0.190 

90-Q4 367 0.027 883 0.065 1250 0.092 
95+ 250 0.018 449 0.033 69 0.052 

Source: January 1977 Census of Mauritania 
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Appendix II.
 

Sex Ratios by Singulate Age, Mauritanian Census
 

Age 
Males per 
100 Females Change Age 

Males per 
100 Females Change 

0 109.86 43 107.26 +6.57 
1 106.72 -3.14 44 118.69 +11.43 
2 
3 

100.10 
98.73 

-6.62 
-1.37 

45 
46 

104.90 
90.80 

-13.79 
-14.10 

4 102.84 +4.11 47 10286 +12.06 
5 105.25 +2.41 48 96.34 -6.52 
6 104.80 -0.45 49 102.34 +6.00 
7 104.79 -0.01 50 79.44 -22.90 
8 112.70 +7.91 51 121.87 +42.43 
9 116.22 +3.52 52 103.40 -18.47 
10 117.52 +1.3 53 101,10 -2.30 
11 122.06 +4.54 54 112.70 +11.60 
12 115.93 -6.13 55 105.14 -7.56 
13 104.34 -11.59 56 92.27 -12.87 
14 105.89 +1.55 57 90.99 -1.28 
15 96.84 -9.05 58 105.82 +14.83 
16 96.50 -0.34 59 93.38 -12.44 
17 89.67 -6.83 60 75.81 -17.57 
18 97.13 +7.46 61 92.54 +16.73 
19 102.55 +5.42 62 126.78 +34.24 
20 81.80 -20.75 63 119.26 -7.52 
21 111.20 +29.40 64 106.32 -12.93 
22 100.46 -10.74 65 114.84 +8.52 
23 100.81 +0.35 66 93.31 -21.53 
24 99.56 -1.25 67 107.31 +14.00 
25 80.11 -10.45 68 97.79 -9.52 
26 88.99 +8.88 69 63.67 -34.12 
27 94.08 +5.09 70 67.77 +4.10 
28 
29 

96.34 
84.69 

+2.26 
-11.65 

71 
72 

69.18 
86.32 

+1.41 
+17.22 

30 70.73 -13.96 73 80.70 -5.62 
31 85.62 +14.89 74 89,77 +9.07 
32 100.88 +15.26 75 89.77 -20.80 
33 87.10 -13.78 76 59.62 -9.35 
34 104.79 +17.69 77 66.72 +7.10 
35 79.28 -25.51 78 113.73 +47.01 
36 90.99 +11.71 79 54.11 -58.87 
37 87.93 -3.05 80 51.00 -3.86 
38 102.76 +14.83 81 54.11 +3.11 
39 96.55 -6.21 82 42.33 -11.78 
40 81.25 -15.29 83 58.33 +16.00 
41 92.77 +11.52 84 86.52 +28,19 
42 100.69 +7.92 85 78.96 -7.56 
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Age 


86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

9' 

98 

99+ 


75+ 


Source: 
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Appendix II.
 
Continued
 

Males per
 
100 Females 


26.89 

37.74 

64.00 

52.80 

39.87 

40.00 

46.67 

42.50 

70.00 

37.25 

49.21 

132.26 

31.71 

57.5 


9970/11471
 
= 86.91 


Change
 

-52.07
 
+10.85
 
+26.26
 
-11.20
 
-12.93
 
+0.13
 
+6.67
 
-4.17
 

+27.50
 
-32.75
 
+11.96
 
+83.05
 
-100.55
 
+25.79
 

-2.86
 

Raw Enumerated Data December 1976-March 1977.
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Appendix 1lia.
 
Age Ratio Scores by Singulate Age and Sex
 

Males Females 

Age 
Average of 

Adjacent Ages Ratio Score* 
Average of 

Adjacent Ages Ratio Score 

0 
1 22357.5 86.04 21233.5 84.89 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

21165.5 
21954.5 
23804.5 
24098.5 
25234.0 
23731.5 
21309.5 
23023.0 
15284.5 
20627.0 
13333.5 
16158.0 
13670.0 
14985.5 
12853.5 
16302.5 
10730.5 
18278.5 
9365.5 
15246.5 
7869.5 
9805.5 

10133.5 
10903.5 
9562.0 
9291.5 
5407.0 
10376.0 
4929.0 
9668.0 
4375.5 
5092.0 
5661.0 

88.95 
105.19 
100.91 
101.73 
100.32 
109.36 
109.28 
72.39 

148.90 
67.40 

138.72 
78.99 

101.10 
97.27 

125.65 
68.28 

153.34 
56.51 

214.65 
55.10 

132.03 
74.84 
91.00 
118.58 
131.63 
66.67 

110.91 
44.52 

299.35 
54.19 

104.70 
68.97 
98.98 

20708.0 
21613.0 
23342.0 
23212.5 
24030.0 
21865.0 
19553.5 
20014.5 
12865.0 
17660.0 
11811.5 
14502.5 
13642.9 
14893.5 
13732.0 
16838.0 
11243.0 
20757.5 
8814.0 
17458.5 
7417.0 
9802.0 
11709.0 
11702.5 
11263.0 
10184.0 
5920.5 
13542.5 
5786.5 
12700.5 
5075.5 
4944.0 
6941.5 

95.94 
108.23 
100.07 
100.35 
95.99 
113.27 
105.67 
71.65 

150.53 
64.50 

135.07 
84.35 
95.67 

101.06 
121.C8 
73.72 

150.67 
48.53 

278.82 
43.27 

139.44 
74.26 
79.10 
137.91 
125.57 
62.72 

105.14 
40.27 

360.49 
48.18 
89.47 
81.55 
77.03 

35 
36 
37 
38 
39 
40 

7357.0 
5957.5 
6600.5 
4221.0 
10307.0 
4508.5 

106.16 
152.93 
62.19 
96.90 
42.08 
366.51 

7675.0 
7259.5 
6996.5 
4580.0 
12158.5 
4768.5 

128.35 
137.93 
66.72 
86.90 
36.95 

426.49 
*Ratio Score=(111)(Number at Age n)/(Agen+ 1+Agen.1)
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Appendix IlIa. 
Continued 

Males Females 

Average of Average of 
Age Adjacent Ages Ratio Score Adjacent Ages Ratio Score 

41 10296.5 45.45 12189.0 41.39 
42 3846.0 105.80 3926.5 102.92 
43 4?91.0 68.59 4006.0 70.09 
44 5230.0 90.11 4954.0 80.16 
45 5451.0 136.64 5393.5 131.64 
46 5251.5 117.85 5035.0 135.37 
47 4422.5 69.08 4786.5 62.05 
48 3863.5 68.75 3767.5 73.18 
49 6927.5 67.44 8427.0 54.17 
50 4514,5 248.07 4070.0 346.36 
51 7120.5 61.19 8519.5 41.96 
52 3098.0 98.19 2697.0 109.08 
53 2723.5 67.52 2553.0 71.25 
54 2853.0 84.30 2748.5 77.64 
55 4431.0 87.27 4566.0 80.55 
56 2868.0 225.14 2866.0 244.17 
57 4483.5 41.69 4685.0 43.84 
58 2097.5 119.67 2272.5 104.38 
59 4702.0 49.47 5733.0 43.45 
60 2087.0 330.33 2244.0 405.26 
61 4214.0 43.85 5152.0 38.76 
62 1648.5 93.05 1606.0 75.34 
63 1321.5 109.65 1126.5 107.86 
64 1726.5 64.23 1480.0 70.47 
65 1524.5 131.45 1561.0 111.79 
66 1545.0 125.57 1378.5 150.82 
67 1302.0 83.41 1379.0 73.39 
68 1220.5 54.40 1570.0 43.25 
69 2508.5 54.02 3551.0 59.93 
70 1252.0 347.68 1894.5 339.03 
71 2501.5 45.93 3588.0 46.29 
72 1024.0 63.48 1387.5 54.27 
73 676.0 133.00 767.5 145.15 
74 3702.0 18.96 6292.5 12.43 
75+ 

E= 7954.45 _= 8176.29 
M = 107.49 M = 110.49 

)Mean Deviation from 1001 = 7.5 Im-lO01 = 10.5 
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Appendix IIIb.
 

Age Ratio Scores by Quinquennial Age Groups
 

Males 

Average of 
Age Adjacent Ages 

0-4 
5-9 96404.5 

10-14 91619.5 
15-19 68597.5 
20-24 55484.0 
25-29 44571.5 
30-34 35889.5 
35-39 33344.0 
40-44 26736.5 
45-49 27920.0 
50-54 20524.5 
55-59 17838.0 
60-64 12039.0 
65-69 13546.0 
70+ 

Ratio Score 


118.87 

89.22 

100.07 

99.94 

94.96 

93.87 

88.33 


123.42 

86.03 


111.29 

95.46 


106.60 

52.04 


= 1260.1 
M = 96.93 

IMD from 1001 = 3.07 

Females
 

Average of
 
Adjacent Ages Ratio Score
 

89617.5 118.43
 
88671.5 81.19
 
65503.5 108.72
 
59780.5 98.72
 
49956.0 96.78
 
40676.0 100.55
 
38550.5 85.61
 
28606.0 126.55
 
30384.5 79.67
 
20900.5 117.54
 
19563.0 89.93
 
12618.0 115.38
 
18381.5 41.58
 

E= 1260.65 
M = 96.97 

JMD from 1001 , 3.03 

Source: Raw Enumerated Data, Mauritanian Census December 1976-March 1977.
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Appendix IVa. 
Oblique-axis Ogive for Mauritanian Males 

(thousands) 

POP DIFF CUM freq* 
AGE P(x) P(x)-P(x+n) Q(x) 11558x Rl(X) 

0-8 208999 52280 0 0 0 
9-18.5 148492 42772 208999 104024 104975 
18.5-27 105720 40388 357491 213827 143664 
28-32 35191 5050 463211 323630 139581 
33-37 30141 -3559 498402 381421 116981 
38-42 33700 9283 528543 439213 89330 
43-47 24417 -1509 562243 497004 65239 
48-52 25926 586660 554795 31865 
53+ 55414 612586 612586 0 

668000 

y=38 Q(x)* 3932y R2(x) 

38-42 33700 0 0 0 0 
43-47 24417 5 33700 19660 14040 
48-52 25926 10 58117 39321 18796 
53-57 16437 15 84043 58981 25062 
58-62 36112 20 100480 78642 21838 
63-67 7588 25 136592 98302 38290 
68-72 8171 30 144180 117962 26218 
73-77 4932 35 152351 137623 14728 
78+ 3174 40 157283 157283 0 

160457 

*Q(x)=population under age x. 

Source: Raw Enumerated Data, Census December 1976-March 1977. 
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Appendix IVb.
 
Oblique-axis Ogive for Mauritanian Females
 

POP DIFF CUM FR 
AGE P(x) P(x)-P(x+5) Q(x)* 11469x RI(x) 

0-8 199031 71037 0 0 0 
9-18.5 127994 13769 199031 103221 95810 
18.5-27 114225 37118 327025 212176 114849 
28-32 43199 9288 441250 321131 120119 
33-37 33911 -3984 484449 378476 105973 
38-42 37895 14230 518360 435821 82540 
43-47 23665 -4271 556255 493166 63089 
48-52 27936 -38016 579920 550511 29409 
53+ 65952 607856 607856 0 

673808 

y=38 Q(x)* 3732y R2x 

38-42 37895 0 0 0 0 
43-47 23665 5 37895 18660 19235 
48-52 27936 10 61560 37321 24239 
53-57 16683 15 89496 55981 33515 
58-62 17164 20 106179 74642 31537 
63-67 7094 25 123343 93302 30041 
68-72 11644 30 130437 111962 18475 
73-77 7202 35 142081 130623 11458 
78+ 6165 40 149283 149283 0 

155448 

*Q(x)=population under age x 

Source: Raw Enumerated Data, Census December 1976-March 1977. 
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Appendix Va.
 
Age Ratios and Sex Ratios of Raw, Enumerated Urban
 

Population by Sex and Quinquennial Age Groups
 

Females Males Population 

Age 
Group Number 

%of 
total 

Age 
Ratio Number 

%of 
total 

Age 
Ratio 

Sex 
Ratio 

Change 
in S.R. 

%of total 
Population 

0-4 23.38 16.77 24.92 15.16 96.53 106.59 15.9 
5-9 21.55 15.45 111.43 23.25 14.15 110.66 107.89 -1.30 14.75 

'10-14 15.30 10.97 79.73 17.10 10.40 80.19 111.76 -3.87 10.66 
15-19 16.83 12.07 117.08 19.40 11.80 103.60 115.27 -3.51 11.92 
20-24 13.45 9.65 95.87 20.35 12.38 115.07 151.30 -36.03 11.13 
25-29 11.23 8.05 102.00 15.97 9.72 101.14 142.21 9.09 8.98 
30-34 8.57 6.15 96.89 11.23 6.83 90.53 131.04 11.17 6.52 
35-39 6.46 4.63 83.25 8.84 5.38 91.23 136.84 -5.80 5.04 
40-44 6.95 4.98 132.00 8.15 4.96 119.24 117.27 19.57 4.97 
45-49 
50-54 
55-59 

4.07 
4.29 
2.66 

2.92 
3.08 
1.91 

72.42 
127.49 
84.04 

4.83 
4.11 
2.54 

2.94 
2.50 
1.55 

78.79 
111.53 
85.09 

118.67 
95.80 
95.49 

-1.40 
22.87 
0.31 

2.93 
2.76 
1.71 

60-64 2.04 1.46 64.76 1.86 1.13 70.19 91.18 4.31 1.28 
65+ 3.64 2.61 2.76 1.68 75.82 15.36 2.11 

TOTAL 139.44 100.0 Mean 164.36 100.0 Mean Average 
Devia- Devia- Value of 
tion = tion = Change = 
17.75 12.12 10.35 



Appendix Vb. 
Age Ratios and Sex Ratios of Raw, Enumerated Rural Sedentary 

Population by Sex and Quinquennial Age Groups 

Females Males Population 

Age % of Age % of Age Sex Change % of total 
Group Number total Ratio Number total Ratio Ratio in S.R. Population 

0-4 48.02 15.56 49.58 17.55 103.25 16.51 
5-9 47.31 15.33 116.96 52.49 18.58 121.36 110.95 -7.70 16.88 

10-14 32.88 10.66 82.11 36.92 13.07 90.92 112.29 -1.34 11.81 
15-19 32.78 10.62 112.39 28.72 10.16 102.63 87.61 24.68 10.40 
20-24 25.45 8.25 94.84 19.05 6.74 88.13 74.85 12.76 7.53 
25-29 20.89 6.77 93.40 14.51 5.14 90.21 69.46 5.39 5.99 
30-34 19.28 6.25 112.00 13.12 4.64 102.22 68.0E 1.41 5.48 
35-39 13.54 4.39 74.35 11.16 3.95 82.42 82.42 -14.37 4.18 
40-44 17.14 5.56 146.06 13.96 4.94 136.66 81.45 0.97 5.26 
45-49 9.93 3.22 68.34 9.27 3.28 78.43 93.35 -11.90 3.25 
50-54 11.92 3.86 135.69 9.68 3.43 117.12 81.21 12.14 3.65 
55-59 
60-64 
65+ 

7.64 
7.90 

13.79 

2.48 
2.56 
4.47 

77.09 
73.73 

7.26 
6.60 
10.41 

2.57 
2.34 
3.68 

89.19 
74.70 

95.03 
83.54 
75.49 

-13.82 
11.49 
8.05 

2.52 
2.45 
4.09 

TOTAL 308.55 Mean 282.55 Mean Average 
Devia- Devia- value of 
tion = 
21.60 

tion = 
15.50 

change = 
9.69 



Appendix Ve.
 
Age Ratios and Sex Ratios of Raw, Enumerated Nomad
 

Population by Sex and Quinquennial Age Groups
 

Females Males Population 

Age %of Age %of Age Sex Change %of total 
Group Number total Ratio Number total Ratio Ratio in S.R. Population 

0-4 35.05 15.06 35.75 16.92 102.00 15.95 
5-9 36.55 15.77 125.11 38.05 18.00 121.04 104.10 -2.10 16.80 

10-14 23.38 10.05 77.30 27.12 12.83 95.64 116.00 -11.90 11.37 
15-19 23.94 10.29 111.17 18.66 8.83 92.08 77.94 38.06 9.59 
20-24 19.69 8.46 98.72 13.41 6.35 91.82 68.11 9.83 7.45 
25-29 15.95 6.86 98.51 10.55 4.99 95.48 66.14 1.97 5.97 
30-34 12.81 5.51 89.05 8.69 4.11 89.45 67.84 -1.70 4.84 
35-39 12.82 5.51 102.89 8.88 4.20 91.64 69.27 -1.43 4.89 
40-44 12.11 5.21 106.00 10.69 5.06 115.26 88.27 -19.00 5.14 
45-49 
50-54 

10.03 
8.21 

4.31 
3.53 

98.72 
95.35 

9.67 
8.89 

4.58 
4.21 

98.77 
105.96 

96.41 
108.28 

-8.14 
-11.87 

4.44
3.85 

55-59 7.19 3.09 112.43 7.11 3.36 107.65 98.89 9.39 3.22 
60-64 4.58 1.97 47.14 4.32 2.04 57.33 94.32 4.57 2.00 
65+ 12.24 5.26 7.96 3.77 65.03 29.29 4.55 

TOTAL 232.66 Mean 211.34 Mean Average 
Devia- Devia- Value of 
tion = tion = Change = 
1.2.76 11.48 11.48 
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Appendix VI.
 
Mauritanian Population 1965 Reported in SEDES
 

Percent at Age(x) Percent of Total at Age(x Sex 

Age Group Males Females Males Females Ratios 

0-4 17.82 17.41 .0893 .0869 102.73 
5-9 14.39 14.04 .0721 .0701 102.89 

10-14 12.13 12.09 .0607 .0603 100.69 
15-19 9.?0 9.19 .0461 .0459 100.52 
20-24 7.98 8.06 .0340 .0402 99.39 
25-29 7.26 7.29 .J364 .0364 99.94 
30-34 6.17 5.99 .0309 .0299 103.31 
35-39 5.52 5.44 .0277 .0272 101.76 
40-44 4.85 4.57 .0243 .0228 106.50 
45-49 4.04 3.40 .0202 .0200 101.34 
50-54 3.30 3.37 .0165 .0168 98.16 
55-59 2.45 2.87 .0123 .0143 85.83 
60-64 1.88 2.31 .0094 .0115 61.48 
65-69 3.01 3.35 .0151 .0167 90.33 

TOTA 100% 100% .4989 .495 
515,989 514,011 
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