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INTRODUCTION

One of the main purposes of the works on Historical Demography that
CELADE has initiated is to illustrate the application of techniques of demo-

graphic analysis to data available in Iatin America from Colonial times.

The f£irst study in this series of works deals with the estimate of mortal-
ity of monks and nuns starting from information obtained in the convents of
Chile, complemented with information gathered from the registers of cementeries,
The study consists of two parts: one of them in charge of & historian, describes
the sources of the information, the way the data were collected and some circum-
stances connected with the monscal life in the convents under study. The second

part, prepared by demographers, deals with the demographic analysis of the in-
formation.

It is apprepiate to point out to the reader fron the very beginning that
the results of this study, namely the estimation of mortality of monks, is prob-
ably not a good representation of the mortality of the whole population, since
it refers to a rather restricted selected group. It would te of course of
greater interest to estimate the mortality of the population as a whole rather
than the mortality of a selected group. This purpose however is much more
difficult to attain, In Historical Demography one has usually to take advan-
tage the best one can of the available data rather than select the ldnd of
estimation that one would like to make,

The information on entrance into convents and on deaths of monks, when
age is recorded, seems to be very sppropiate for the purposes of elaborating a
life table, This statistical instrument can be figured as the history of a
cohort of persons followed along the life of each of them recording the age at
death of each component of the cochort,

The idea of studying mortality on the basis of information such as the one
we are considering here is certainly not new. {1) The only feature that might
be original in this paper is that the information in which the estimateg are

based on comes From Latin American sources and refers to old pericds,



T. HISTORICAL BACKGROUND

1. First Convents in Santiago.

The first priests arrvived to Chile iogether with the conquerors. The
"mercedarios" landed in 1548, and soon- after came the Dominicens and the
first Franciscans in. 1553, (2) DParishes and convents were promptly founded
along the country.

We have the testimony of the chronicher Antonio Vsquez de Esplnoza who,
when descrlblng the c1ty of Santiago in 1014, explains:

"There is in Santiago clty a Cathedral church w1th ‘bishop and nine preb-
endaries that assist and serve it, and 35 clergymen including curates that.
say Mess in "chacras" (small farms) and “haciendas' (land estates). Besides
the main one there are two parish churches: San Licaro and San Saturnino;
five convents: Santo Domingo hed 70 religiousmen with some rent, & chacra, a
vineyard and an "estancia" with § negroes to serve it. San Fremcisco had 40
reiigiousmen,'San Agustin 30 and had a chacra and vineyard with 6 negroes for
its service and benefits. ...There are two nun monasteries of Santa Ménica
subjecied to the bishop and had 90 nuns with some income, a chacra and a vine-
yard for sustenance and gifts of the mums. Another monastery of Santa Clara
dependant of San Francisco monks, founded with 13 nuns who ceme from the monas-
tery of Osormno city that beceme depoputated because of the rebelion and gener-
el uprising of the indians in the year 1598 when the'governpr Martin Garcie
de Ioyola was killed. His Majesty made. them mercy of & 000 pesos with which
they bought a site in which they started building the said year of 1614. It
had by then 30 nuns with some income and an "estencia'". At present days it

is e very good monastery and has much increased", (3)

It is evident that since the beginning of the XVII Century, there was in
Chiley and specially in Santiago, an appreciable amount of religious orders.

These orders kept convents with a fair number of monks or nuns.



We chose the Convents that vould provide us with the best documental
source. It was necessary to consider the year of foundation, the organization
and availability of its archives to obtain the largest volume possible of data
concerning the length of life of its nembers, Therefore, the convents chosen
were three, cited by the above mentioned chronicher: the nun's Convent of

Senta Clara founded in 1598; St, Francis founded in 1572 and St, Agustin in
1595, '

In this research, the number of members each convent had in different
periods is not an important fact. We were truly interested though in working
with accurate records of dates of birth, death and entrance of this monastic
population, To give an idea about the volume ‘taken into account in our inves-
tigation, we will refer to it summarily. The whole of Santa Clara was formed
by 30 nuns in 1614, It increased to 50 towards the half of the century and
remained statiornary wtil the end of 1820 when it started decreasing., At the
end of the last Century the nuns were 30 again, (4)

The various Orders raised their population Jdviring the same periods. The
largeat populations belong to the XVII Century when a general growth in the
country took place and the influence of the church in cultural, economic and
social aspects reached its heights. Iet us not forget there was a great
demand of priests specially Franciscans to serve as missionaries among the

insurgent indians. In 1614, they were 40, in the half of the next Century, 70.

Slowly since 1810, réligious fervor that characterizes colonial centﬁries
starts to diminish, This critical fendency involves a lessen of the clergy's
econoiric and social power and of its cultural and administrative interference.
This process culminates towards the half of the XIX Century when monastic pop-—
ulation was clearly reduced. DFranciscems came to be less than 40 (5) and
Agustins suffered & similar decrease. (6) |

We want to make clear that when we refer to the Convent population we are
gtrictly bearing in mind nuns and monks that dwelled inside. Besides them a
considerable number of other people such as different kinds of Sisters and
Brothers, servants and slaves plus orphens and young apprentice girls and boys
not inecluding novices were also living in the Convents, None of them were
- taken into account in our research, they usually stayed transitorily and there
wag almoet no personel informaticn about them.
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2. Sources,

The,administrative organization of the Church in Hispanic America has its
origins in the eclesiasficrrestfuctufation made in the Council of Trent from
1545 to 1563. Hodifications there imposed, were transfered untouched to the
new continent by the Spanish clérgy. The new eclesiastic rules commanded the
keeping up of special records related to different asspects of the institution's
life. (7)

ﬁor-our research the nost importan% docunents were found in:

1, 1Libros de Atestatos: DBooks where information about the novices was gather~

ed before their entrance,.

2., Libros de Toma de Hdbitos o de Vesticiories: These dealt with proceedings

and requirements to be sccomplished by the asplrants shortly before ordination.

3+ liibro de Profesiones: Thése'books regisiered the novices that had made

the vows of poverty, chastity and obedience.

4, Tibros de Defwnciones: These recorded the ds.es and details of monks
death, '

5. Tibro de Espolios: Registered the worldly ppsessioﬁs'and testamnents of
monks, (8)

Iﬁ order %o complete the information regarding length of life, some in-

direéﬁ documentation was explored, Libros de Gastos for example, so useful to

Economic History, where daily expenses were registered, provided ﬁs with infor-

mation about dates of funeral ceremcnies that completed cur data on deaths. (9)

Tinally, to locate and confirm dates of birth or defunctions, the first
voluﬂes of the General Cementery of Santiago were consulted. These start in

1323 under the names of "Iibros de Partidas Je Pobres" and "ILibros de Partida

de Pagos'. (10)



3. General l[lethedolozical Steps.

A1l of the convents involved in our research have documental material
since they were founded, Nevertheless most of it deals with donations received
and general economic administration. Un-interrupted and sistematized sets of
data belong to a later period. Therefore we included Santa (Clara Nuns since

1706, Saint Agustin Monks since 1096 and Franciscans since 1794,

A filling card was prepared for each person coantaining name, date of
entrance, date of Ordination, date and place of birth, names of parents and
godperents. FPlace of birth and perents! names were recorded in case i%t would
have been necessary to locate Baptism Certificates in the appropiate parish.
Once the cards were filled as completely as possible, we went on with the es-
timate of time lived and age at Ordination by procedures that will be described
in the following pages, At this level of the research a methodological test
was made with a small sample of the whole of the monks that had no omission in
their basic record card., A mortality curve was elaborated with 30 Franciscans
and 50 nuns., This test presented some distortions because of the'small number

of cases considered but could in general be qualified as correct,

Under these circumstances, the methods specinlly those for estimating age

of ordination were considered walid,

Our next step was a meticulous revision and a careful refinement of the
data in our hands. Supplementary documentation mentioned above was very useful
in this task.

4. Age at ordination and age of death.

We had the date of death for all the cases (about 600) except for 17 nuns
and 29 monks who were omitted. Among them a few foreigners,

In many cases death records indicated or simply confirmed dates of birth

and ordination as they stated Tor how long the nun or monk had dweldt in the
convent.

Finally, the monks and nuns taken in this research had their births bet-
ween 1555 and 1892 and their deaths occured between 1728 and 1933.



The age at ordination is fundamental for our study as it made us possible
together with the date of death, to obtain indirectly the date of birth as
well as tlme llved in the convent. Ve had the choice between the date of
Ordination énd the date of entrance but we prefered the first of them, avoid-
1ng in such a way to 1nc1ude the percentage of novices that was never. ordained
and therefore obv1ously did not die in the Convent. We esteemed the noviciate

periecd in two years.

We also con81dered the differences in ages of entrance of men and women.
Amohg men the average age was 25 for the first half of the X1X Century, Among
nuns between 16 and 17. With these averages obtained from our filling cards,
we distributed 19 cases of monks that had no age of orﬁinatién in the five
jear grouplof 20-24., The seme was done with 40 nﬁns except they were included
in the group of 15-13. The age of ordination could never be belbwlls for
there was a special eclesiastic legislation that made that‘qlear. Also an
accurate health examination was demanded as a.requisite for Ordination., It
was usual to find in the final proceedings steiing that the "novice is free

from any public or secret illness...".

IT. THE KEASURE OF THE ANNUAL RISK OF DYING ACCORDING TO AGE,

1. The basic idea of the life table,

If it were possible to follow up each individual member of the cohort
previously defined, then it would be possible to measure the annual risk of
dying along an interval of ages, which we shall designate in general x to x+n,
by computing the quotient- between the number of deaths occuring to meémbers of
the cohort studied between ages x and x+n and the time lived by the nembers of
the cohort measured in years; also betWeen ages x and X, This measure is

called mean annual death rate between x and X+, symbolyzed By and defined,

as mentioned above, by the relatlon.

ai
Ea
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where nDX represents the number of deaths in the cohort, with ages between
z end xn, and npx the time lived weasured in years by the nembers of the

cohort, along the same interval of ages,

It is obvious that if this measurenent of moriality intends to be repre-
sentative of the mortality of the whole cohort, a necessary condition should be
fulfilled: it shouwld not be possible for the individuals to leave the cohort
Tor any reason that might constitute a selection related to the risk of dying.
(4 case of such a selection would be that persons who became ill were elimi-
nated from the cohort).

2. Some statistics of the set of cases investigated.

The information on the age at entrance end on age at death for each men-
ber that is possible to collect from the archives, seems to be exactly the one
that would demand a statistical excercise as the one that has been roughly de-
scribed above, It seems appropiate to present here some characteristics of the
information that will be analyzed. All in 811 there were records for 585 cases;
285 monks and 300 nuns., The monks were 191 from Saint Agustin and 94 from

Saint Francis. All nuns belonzed to the Convent of Santa Clara,

If classified according to year of birth it is observed that the extreme
years are 165% and 1892, The median, i.e.; the year of birth that divides the
total group into two components of equal size, is 1765. Those born between
1555 and 17565 are named "olds''; fthose born starting in 1766 are called moderns!,
The former are distributed around the year 1732 (the median of this group).

The mcderns are distributed around the year 1808, This breakdown has the pur-
pose, a3 will be seen later, of estimating mortality for two pericds in order
to investigate if there is some indication of changes in the level of mortality
for the duration. When analyzing this information it should be borne in mind
that in order to delimitate the two periods of time we used the "year of birth?
and not as could have been done more appropriately, but at the cost of greater
effort; the "time lived" in different stages. It is not possible as a conse-
quence, to know exactly in which years each of the two groups lived., This

however, is not so important since what is aimed is just an approximation, not
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an exact measure, of the limifis of the mentioned periods. It can be approx-
imately established, that the "olds' lived in the convent mainly between 1757
and 1807, the approximate time of staying for the "moderms” rumns between 1807
end 1867. The experience as a whole covers more than one bentury, since 1757
to 1867, i i T

3.  Definition of the studied group.‘

A first examination to the annual mortality rates computed for quinguen-
nial age groups with all the information available.(the 585 cases), shows for
our first two ege groups, & pattern that is not easy to interpret.” (Refer to
Table 2 and Pigure 1), fihen the information was broken down by sex it was
observed that the rates'for these age groups {15-19 and 20-24 years) in the
cagse of women were very high, higher than those for the following age groups;
in the case of men the rates were too lqw, if compared with those corresponding

to the fOllOWlng hlgher age groupu.

It is possible that these two trends were recl: that the mortality of very
young wonten would have been higher than the one corresponding to women say,
25-34 years, and that the mortality of young men would have been low., A reason
'that might explain the former is the very well known feature (11) of the high
incidence of tuberculosis anmong young females in the past an explanation for
the’ latter could be that a selective process was operating in the years imme-
diately following the entrance to the convent., The appllcants ghould be in
good health, a fact that was recorded in & statement that they had %o male.

These explanatlons, though possible, can not be accepied es valid simply
because the number of cases is too small, There are cnly 8 deaths of males and
27 of females; registered 35 in total, for ages below 25 years., Horeover, in -
the cese of women, there is a Turther reason for not considering mortelity rates
at very young ages: in a number of cases the age at entrance (16 years) has been

asigned.

For all these reasons we decided to estimate mortality only since the age

25. The number of cases considered, consequently, was reduced from 585 to 550.



In Table 1 all the information that has been collected is presented: the
585 cases investigated classified according to aze at entrance (recorded or
asgigned) snd according to age at death. The information is also broken down
by sex and by epoch (clds and moderns, according to the definition given
above).

4, Computation of the time lived within an interval of ages.

For calculating the annual mortality rate; as stated above; it is required

t0 measure the time lived by the cohort along an age interval,

Let us examine by means of an illustrative example how this vaelue is
computed: let us assume that the question is to measure, with the information
appearing in Table 1 relative to the total number of cases, which was the time
lived within the age interval delined by the exact ages of 30 and 31. In other
words how many years were lived between the exact ages 30 and 31 by the 585
monks that are being investigated?

Por practical reasons it is better to ask ocurselves how meny out of them
could have attained the age 30 years, considering all those that had entered
before that age, and how many could not reach that age because they died before.
It could bpe argued reasonably that those who entered before age 30 and also
died before age 30 should not be taken into account, As stated above it is
convenient to consider them first as possible survivors (adding) and then as
dead before age 30 (substracting). The contribution of these cases to the time

lived between ages 30 and 31, is, of course, nil,

The time lived between ages 30 and 31 by those who entered before age 30,
assuming that none of them died within the interval 30 to 31 years (this pos-
5ibility is exemined below) can be expressed as the difference between: (a) the
total of those who entered at ages 12 to 29 inclusive (12 is the youngest age
among the cases considered) end (b) the total of those who died between the
same ages. If with n, and dx we represent those who entered and those who
died at age x, respectively, the totals corresponding to {(a) and (b) can be
written as follows: 7
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29

(a) total number of entrances before age 30 years: Efnx = 55/
' 12
_ . .29

{b) total nunber of deaths before mge 30 years: b3 d_ = 59
12

In order to complete the computation of the time lived between the
exact ages 30 and 31 it remains: (c) to add the comtribution of those who
entered with attained age 30 and who lived, consequently, part-of the year
of life between 30 and 31lyéars as couponents of the cohort and (d) to sub-
tract the time that was ndt lived, between ages 30 and 31 years by those who

died after attaining age 30.

Ingtead 6f estﬁblishing exactly the time lived for each component of - the
groups (¢} and (d) a simplyfied estimation is done: to assume that that time
is, in all cases of half a year. In this way the contribution to the time
lived by the cohort by those who entered and those vhe died &t 30 years is
the following:
)

(c) = n30 = 2,5

|
W
A
It

@) Ldg.=%4

30 2,0

It seens almost umnecessary to point out that those who entered at 31 or

more do not contribute to the life span that we are considering.

represents the time lived between ages 30 and 31 years,

The symbol E30
Its value is given, according to the analysis performed above, by the
relation:
. 29 29 ) -
Too= 9o n_ =5 4_+yun, -4
307 5 % 5 0 30 30

554 = 50 + 2,5 = 2

495,5
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In general, for any age x, it can be written:

X1 -1 )
E}'.' = Z n, - I G." + o, - d}[
12 - 12 -
Iable 1

HONS CLASSIPIED ACCORDING TO AGE AT INTRANCE, n_, AND AGE AT DEATH, 4
BY SEX AND BY EPOCH OF BIRTH (DURING OR BEFORE 1765, AND APTGER 1765 )%

?

by sex By epoch of birth

Age Total liales Fenales During or AT ter

‘ before 1755 1755
x n d n_ 1), d n d by d

X 4 P8 i e X X X =L P

12 1 - - - 1 - - - 1 -
13 1 - - - 1L - - - T -
14 3 - - - 3 - I - 2 -
15 4 ~ 3 - 1 - 1 - 5 -
15 304 - ez - 222 - 222 - & -
17 28 3 24 - 4 3 14 3 4 -
13 38 3 34 - 4 3 16 2 22 1
19 24 6 23 1 1 5 11 4 i3 2
20 32 5 29 2 3 3 5 2 27T 3
21 15 3 13 1 2 2 4 2 11
2 20 3 i5 2 5 1 2 1 G 2
23 15 8 0 1 5 7 1 3 5
24 10 4 3 1 T 3 2 3 g 1
25 33 6 303 2 3 9 4 24 2
25 5 2 3 1 2 1 1 X 4 1
27 8 3 3 1 5 2 2 3 5 -
28 7 5 > 2 4 3 1 3 6 2
29 6 8 2 5 4 3 1 2 5 6
30 5 4 2 5 31 - 1 5 3
21 2 3 11 1 2 - 2 2 1
52 2 12 - 5 2 7 - 4 2 8
33 4 6 1 4 3 2 1 2 3 4
34 4 1 1 - 7 1 -~ 1 4 1
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1765

By epoch of birth
During or
before 1765
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Table 1 (Continued)

By sex By epoch of birth
Aze Total lales Tenales During or Alter
before 1755 1755
X n d n a 1n d n d n a
pe X X e % X : P pes X
70 - 11 - 1 - 10 - 5 - 6
71 - 5 -1 -5 - 3 - 3
72 - 12 - 3 - 9 -5 - 7
75 - 7 -~ 4 - 3 - 4 -3
74 - 12 - 5 - T ~ b -7
5 - 11 w— d: - "{' — 3 - o
75 - 7 - 4 - 3 - 5 - 1
77 - 3 - 5 - 2 - 7 - 1
78 -9 -3 -5 - 8 -1
79 - 7 - 2 - b - 4 - 3
5 - 3 - 5 -4 -7 -2
ol - 7 - - 5 - 4 - 3
3 - 5 - 2 -3 -5 - -
o3 - 1 - - -1 - - - 1
G4 - 3 - & - 2 - 4 - 2
55 - & - -3 -2 - 4
86 - 5 - 3 - 2 - 3 2
S - 3 e 2 - 1 -~ 1 — 2
o5 -3 - - -5 -1 - 2
69 -3 -~ 2 -1 - 3 - -
50 - 5 - 1 - 4 - 2 - 3
a1 - 3 - i - 2 - 1 — 2
92 - - - - - - - - - -
93 - - - - - - - - - -
94 -1 - -1 - - - 1
55 -1 - - -1 - - - 1
95 - 1 - - - 1 -1 S
97 - - - - - - - - - -
as - - - - - - - - - -
99 - 5 - - -5 - 2 - 3
POMAT 585 585 285 205 - 300 300 297 297 200 280
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Tanle 2

DEATHS, TIiE LIVED AUD CEfTRAL LORTALITY RATES BY SEX.

Iales

Total Pemales

Age 5 x 5°x 5% 50x 5ox 5% 5% 5% 5%
o/00 0/60 0/c0

10-14 - 565 - - - - - 5.5 -
15-19 12 1231.0 9.7 422.5 2,37 11 808.5 13,61
20~24 23 2 1745 10.58 10%5,5 6,76 16 1 139.0 14,05
25-29 24 2 446.5  9.81 12 1278.0  9.39 12 1 168.5 10,27
3034 26 2 449.5 10,61 13 1 259,0 10,24 13 1180.5 11.01
3539 28 2 395.5 11.69 14 1228,5 11.40 14 1 167.0 12,00
40-44 40 2 235.5 17.89 22 1128,5 19,49 18 1 107.0 16,26
45-49 45 2 042,5 22,03 27  10L7.5 26,54 18 1 025,0 ° 17.56
50-54 52 1 812.0 28,70 27 882,5 30.59 25 929.5 26,90
55-59 57  1520.5 37.49 29 727.5 39.86 28 793.0 35,31
60-64 53 1 208.5 52,13 39 545.5  Tl.49 24 663.0 36420
65-69 61 920,5 66427 37 377.5 98,01 24 543.0 44,20
T0~T4 48 653.0 73,51 14 261,0 53,64 34 392.0  86.73
75-75 42 419.0 100.24 19 162,5 116,92 23 256.5 89.67
80-84 28 238.0 117.65 12 87.0 137,93 16 151.0 105.96
85-89 20 122,0 163,93 10 33,0 333.33 10 92,0 108,70
90-94 9 46.5 193,55 2 2,0 1000,00 7 44,5 157.30
95-99 - 7 24,5 285.71 ~ - - 7 24,5 285,71
15-24 .35 3 405.5 10,28 & 1458,0 5.49 27 1 947.5 1%.86
25-99 550 18 539,5 29.67 277 8 997.0 30,79 273 9 542,5 28,61
Total 21 945,0 285 11 490,0 26411

585

26466

10 455,0 27,26

300
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5. The conputation of the annmual death rates,.

In an ideal situwation, that 1s, if the data being analyzed were very
mmerous and freé from errors, the conputation of the death rates could be
done by mingle years of age determining the value of the time lived E_ and
establishing the quotient D_ / L defining the central mortality nat;.

This is not the usual case, The information is not fregquently very
nunerous and it is affected by errors, uaking it ineppropriate to malke the
analyses by single age intervals, If the quantity of the information permits,
anaual death rates are often compubed for five year age groups. By summing
the number of deaths, and the time lived, separately, of each of the single
years maling up a guinguemnial age group, the numerator and the denominator

of the rate are obiained.

This is the exercise done in Table 2 for the total of the information
and its components by sex. The resulting rates appezr in the same Table and
are represented in Figure l. In the following chapiers we will examine and
smooth this rates. First, in Chapter 3, we will consider all cases together
and then in Chapter 4 we will examine the mortality experience of some sub-
groups. These are defined according to sex (wales, females) and by time at
birth {olds, moderns).

I1T. THE MORTALITY OF THE TOTAL ?OPULATION STUDIEDS

In Table Z and Figure 1 the annual death rates are presented for quin-
cuennial age groups corresponding to the total number of cases being studied,
In this Chapter we will be concermned with the examination and adjustuent of

nese rates starting as indicated before, with the age group 25-29,

The Graphic representation in the logarithuic scale (Figure 1) shows that
the death rates for quinquennial age groups follow a clear ascending iwmapd with
age, between the first, correspending to the age groups 25-29 years, and the
last, corresponding to the age group $5~-9¢ years, that can be approximately
described by a straight line.
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This way of varying the death rates with age or, more properly, the
lozarithms of the rates of mortality within the broad age interval considered,
ic.e., over the ages 25, has been repeatedly observed and described by the
well lmown Gompertz law, which was established in 1825 (12). It seems justi-
fied, consequenily, to adjust the observed rates assuming that they follow
the Gompertz law, The details of this exercise is ziven in Appendix 1.

Table 3 shows the resulting life table.

In that table it can be observed that the expectation of life at age 25
for the total population studied is 34,37 years.

The expectation of life at any age, and in particular at birth, is a
synthetic index of the mortality table,

Later on, when considering life tables by sex (for monks and ﬁuns,
separately) the resulting values of the expectation of life at different
agegz are compared with those corresponding to life tables of European coun-

tries for the szme period of time,
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Table 3

., LIFE TABLE FOR T TOTAL POFULATION. STUDIED

[ple

Age 5% 5%y L. 54y Coshy T T

M
b

25-2% 0.00831 0.040704 100 000 - 4 070 489 771 -

'3 437 288 34.37
3034 0.01066  0,051916 95 930 4980 467167 2 947 517  30.73
35-39  0.01369  0.066185 ~ 90 950 6 020 439 737 2 480 350 27,27
4044 0.0L756  0,084108 84 930 7143 406 777 2 040 613 24,03
45-49 0,02254  0,106688 77 787 £ 299 - 358 180 1 633 836  21.00
50-54 0.02894 - 0,134937 69 4350 9 377 - 324 015" 1265 646  18.21
55-59 ©  0;03714 '0,169923 60 111- 10 2i4 275 013 941 631 15,66
60-64 0.04767  0.212969 49 897 10 627 02 928 666 618 13.36
65-69 0.06118  0,265%19 39 270 10 419 170 301 443 690 11,30
70-74 0,07852  0.328179 26 851  © 468 120 561 273 389 9.48
T5-79 0,10078  0,402492 19 383 7 302 77 416 152 808 7.88
80-84 0.12935  0,488713 11 581 5 650 43 757 75 392 6.51
85-89 0,16602  0.586622 5 921 3 473 20 919 31 635 5,34
9094 0.21308 0.5951153 ‘ 2 448, -1 702 ‘ 7T 688 10 716 4,38

95-99 0.27349 1.000000 745 745 2 728 2 728 3466
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IV, THE MORTALITY OF THE FOUR SUBGROUPS DEFINLD.

In this Chapter we will deal with the analysis of the information broken
dovm according to two criteria: Tirst by sex, males and females and second by
epochs o0lds and moderns, It has already been clarified the sense of the
latter classification.

A problem had to be solved before, when studying the mortality retes of
the total population, that is, the inestability due to random errors derived
from the scanty information considered, is now emphasized when each of the

four subgroups studied is constituted, approximately, by only half of the
information of the whole.

The procedure described in Appendix 1 was applied to death rates calculat-
ed for quinguennial age groups. If these were computed for the subgroups, the
resulting rates would probably show very wide variations with age, probably
too wide, I% is convenient for this reason, to <rrange the basic information
in such a way that the resulting mortality rates are affected by random errors

of similar importance,

This objective can be approximetely attained by defining the length of the
age intervals in such a way that the registered number of deaths in each of
them be approximately the same. The length of the age interval, of course,
usually resulte different from one case to another, i,e., from one age group
to the following.

In Table 4 the results of this exercise can be observed for each of the
four subgroups being analyzed, In each case, eight age intervals have been
defined, of different amplitude, in order to group an uniform number of deaths
in each case, The span of the age interval is now vaiiable from case to case
end it is symbolized with the letier n, Up to this point we have been consid-
ering annual rates for an n=5; now the value of n will vary as can be obsexved

in the mentioned table,

In Appendix 2 1t is described the way this information, i.e., the eight
mortality rates observed for each of the four sub-groups, is adjusted and
how Trom these smoothings four life tables result. These axe presented in
tables nuwaber 5, 6, 8 and 9 corresponding respectiveiry to males, females,
olds and moderns. '
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1, lortality by se:.

‘ The life tables by sex, Tables © and 6 and Figures 2 and 3, show that the
levei of ﬁoftality:of males was higher, clearly higher, than that of women.,
This is a universal trend though, when considering mortality levels as high
as the one being exemined in this case, not always the mortality differential
by sex appears so clearly. At 25 yesrs in our study, tne expectatlon of 1life
of & man was 33,04 years, while %hat of a women was 35, 72,

It ;s of ;nterest to compare these life tables with those existing for
European popuiatiénS'living approximately at the same time that the popula-
tion being studied, In Table 7 and Figure 4 the values of the:expéCtatibn
of life at different ages, namely 30, 40, 50, 60 and,?bvyears; ére pféSented
fof fhe‘poﬁulatiOn being studled and for several European seiected populations,
of the-XIX-Cehtury.- Table 7 8lso shows values of that function corresponding
to nodel mortality tables, with an eﬁpectatiqn of life at the age of 30 years,
approximately similar to the one estimated fcr 4z chilean monks,

The casreful examination of the mentioned tapleé and figure makes evident
that the values obtained are plausible: they show levels and trends, with age,
similar to the ones of the populations with which they are compared, We
could conclude that the mortality of the group studied was approximately
equivalent to that of European cowmtries of the same epcch, although it can
also-ﬁe_observed that mortality in the thlean experience, shows lower levels,

especially in the case of women; as age increases,

‘This might be reflecting that monacal life, probébly more methodical than
that of the population in general determines a lower mortal ity in adult and
advanced ages, I%t:is only & reasonable congecture, not a proven fact. Vhat
' w&ﬁrintended with thls comparison was only to prove that the estimated morta-
llty by age is more cor 1ess similar to the one lmown for European populations
of the XIX Century,
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Table 4

DEATHS, TIME LIVED AND CENTRAT, JIORTALITY RATES BY SEX AND LEPOCH,
Age  Interval Wales Age Interval Females
= n an nEx nlx * n an ﬁEx nx
0/00 o/o0
25 15 39 T75.5 10,330 25 13 32 053.5 10.480
40 31 36 1 754.5 20.519 78 10 36 2 194.0 15,408
48 5 32 108.0 28.881 48 7 32 1 3%0.0 24,060
b4 B 34 799.0 44,796 55 5 32 93%6,0 34.188
59 4 34 483,0 704393 51 7 35 €59.5 40,721
53 ) 39 514.5 T5.802 58 6 36 529,0 68,053
59 9 34 431.0 78,8386 %7 34 361.0 94,183
78 14 29 171,5 169.095 o1 18 36 274,0 | 131,387
Age  Interval Olds Aze  Interval YModerns
x n l’lD.‘zC nx nmx * B an nEx nmx
0/o0 o/00
25 14 35 568,5 9,800 25 15 39 A485,0 11,191
39 10 35 2 219.5 17.121 40 7 3% 1 512.5 21.818
49 6 33 1 123.0 29,3856 47 8 37 1 473,0 25,119
55 6 34 915,0 3T«158 55 5 30 T46,0 40,214
61 5 33 5938.5 55.138 60 ) 37 6775 54,613
65 8 35 690.,5 50,60 66 5 35 396.5 88,272
T4 6 33 320.5 102,904 71 9 34 3TT.0 90.186
30 19 35 203.0  177.340 80 19 28 228.0 122.807
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Table 5

MALE LIFE TABLE

A§£. ii ' 5% 5% 5ty B T "SS ‘
2%.29 - 100 000 2 968 0.006025 492 580 3 304 054 33.04
30-3% Chron 4 586 0.009686 W30 2 8N 4 28,97
35-39 92 44 6 182 0015837 W46 765 2.337 784 2.9
40-44 8 262 787 0.016121 - N1 632 1891 019 21.92
4549 78 391 9 552 0.02£951 368 075 1 479 387 18.87
5056 68 839 10 99% 0.03713 316 110 11 32 16.14
5559 57 845 11 856 0.045716 259 560 794 602 1374
6064 45 979 11 883 0.054359 200 188 535 042 11,64
6569 34 036 10 899 0.076093 143 232 33 54 9.82
70474 23 197 9 009 0.096392 93 462 191 622 8.2
75.19 e 8e 6 604 0121330 5 430. 98160 6.92
BO-84 7 584 179 0152119 21 472 43730 5.7
85-89 3 405 2199 0190753 11 528 16 258 4,17
90-94 1 206 863 0.222882 3872 4730 3.92
95439 #3 343 0.305767 §58 858 2.50
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Table &

FEMALE LIFE TABLE

Age _ ! X de 5" SLx Tx gx
25-29 100 000 L 519 0.009373 k88 552 3 512 393 3b.712
30-34 95 421 4923 " 0.010592 k&h 798 3 083 8t 32.32
35-39 90 498 5 652 0,012894% 438 360 2 519 043 28,94
b0t 84 Bkb 6 506 0,015947 407 955 2 180 683 25.70
4549 78 340 7 43 0.019950 313 092 1772 18 22,63
50+54 10 887 8393 0.025166 333 502 1 399 626 19,14
5559 62 504 9 244 0,03194% 289 M0 1 066 124 17.06
60-64 53 260 § 8N 0.040653 241 622 776 N4 14,58
65-69 43 389 10 088 0.052617 191 725 535 092 12,33
10-74 33 30 § 702 0,068204 142 200 343 367 14,31
75479 23 599 8 573 0.088782 96 562 201 17 8,52
80-84 15 026 6 753 0.115935 58 248 104 558 6,96
85-89 B 213 b 542 0.151350 30 010 46 307 5.60
90-84 313 2 3% 0.182407 12 812 16 297 £,31
95499 1 38% 1 39 0,400000 3485 3485 2,50

g, -
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Figure 2
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Table 7

EXPROTATION OF LIFE AT 30, 40, 50, 60 AUD 70 YREARS IV SCLECTED LIFE TABLES.

g
Males o x
30 40 50 60 70
Chilean monis .
1757-1867 26457 21,52 15414 11,54 .26
Swed . - e - .
151a 100 30,23 25465 17.55 12,07 7435
Fetherland
20261808 27,50 21,86 15,41 11.50 7,47
England and Wales o
e 33,13 25,56 20,02 13.50 8.51
tiodel ILife Table '
Ievel 9; Coale-Demeny 30404 23454 17.45 11.95 746
_— g
Females X
30 40 50 60 70
I .

Chiigiflgg?*s 32,32 25.76 19,74 14.58 10,31
1a§gf§§20 35440 25,41 19.50 13,22 2,03
e g 30,65 24,54 18,70 12,84 8,01

015
England gﬁi Vales 34,25 27.72 21.07 14,40 5.0%
*iodel Life Table 32,45 25.99 19,52 13.00 6.04

Level ¢; Coale-Demeny

SOURCH: Loudiw 4. Dublin, Alfred J. Lotla and llortiner Spiegeloan, Length of Wife,

1849,

hasley J. Coale and Paul Denmeny, Rezional iliodel Life Tables, 1953,
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2. loriality by epochs,

Comparing the mortality experience of monks born bafore or during 1765 '
with that of the ones born after that year (see Tables 4, 8, and 9) it can be
observed that the mortzlity was lower in the case of the former group., The

difference, however, is not as clear as when comparing classes defined by sex.

At 25 years, the expectation of life of the "olds" resulis 35,28 years,
of the "moderns" 33,51, . The trend is clearly shown by the observed values
and is kept, persistently, in the adjusted rates by age.

This finding is of interest and also, as in the case of the difference in
mortality by sex, corroborates the trends observed in Europe at the beginning
of the XIX Century, It 1s frequently observed, examining life tables of that
epoch, that there was no clear trend in the variation of mortzlity with time;

gome times it increased others it dezcended,
V. CONCLUSIONE

We consider it convenient to end up this document maling a brief summary

of the main conclusicns derived from the analysis conducted above,

a) With regard to methods, en exercise has been conducted that illus-
trates how to analize information on.deaths,‘coilected mainly from conventual
registers. The procedures that have been used, because of their simplicity
and efficiency, seem to be appropriate Tor dealing with scant information

though apprently of very good quality, as the one that has been analyzed.

b) Regarding the findings, it can be said that the estimated levels
of mortality, representiné probably the experience of a selected group of the
total population, were similar to those observed in European populations at
the same epoch -mainly at the begiming of the XIX Century-; a clear sex
differential in mortality appears favourable %o female and, regarding the
changes in mortality along time, if two epcch  are compared, one corresponding
mainly to the end of the ZVIII Centuxy aﬁd the other %o the beginning of the

XIX Century, the conclusion is that a slight increase in mortality has occured.
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Table 3

OLD HONKS LIFE TABLE (Borm during 1765 or before).

m IR 5, 5, 5, T, gx ,
2529 100 000 3 948 AU.008055 £90 130 3 527 596 35,28
30-34 9['.) 052 T3 0.010060 468 478 | 3 Q37 466 3.62
3539 91 339 5 601 0.0 2192 442 542 2 568 988 28,13
5044 85 678 6 720 0.016327 511 596 2 126 Lké 24,82
4549 18 958 789 0,020927 375 162 1 714 856 21.72
50-54 n 107 8 960 0,0268% 333135 1 339 604 18,84
55=59 62 1417 9 o04 0.03632 285 975 1 006 559 16.20
b0a64 52 243 10 507 0.044721 234 948 720 584 - 13.79
6564 51 736 10 58] 0.0571813 182 328 485 636 11,64
1074 3 185 9 836 0,074864 131 385 303 308 - 9.12
1519 21 359 833 0.0969¢66 g5 G5¢ 17 923 8.0
B0-8% 13 024 6 221 0.125504 49 568 85 965 6.60
3589 6 803 3925 g.162177 24 202 36 307 5.3
90~94 2 878 1 81C 0.153708 9 695 12 195 4,24

95-99 1 000 1 000 0400000 2 500 2 500 2,50
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Table 8

J1ODERM HONYS LIFE TABLE (Born after 1765).

Chee . | . .5‘&., N sy | 'Tx_ , “'gx |
25029 100 000 3 84 0.007639 490 390 '3 350 565 33.50
3034 95,156 5 058 0L.00805 468 1% 260175 2.7
35-39 91- 098 6 295 0014315 439 752 2 292 040 2.2
V-4, BHE03 - 7593 QO0MMT 405 032 1952288 ¢ 23.02

W T2 885 0.023391 33 862 1 547 256 20,04
5054 - 68 33 10008 0.031605 36 655 1183 304 1.3
5.9 . . 50321 10 780 0.040728 26k 685 . 866 739 14,86

06k ATSM 10 984 0,05223% 210 275 602 054 12,66

G569 % 563 10452 0.066707 156 665 11 779 10.72
0 %W 9 147 0,084940 107 698 235 0% 9,00
75079 16 964 723 0.107998. 65 750 127 406 2,51
80-84. 9 751 LN R RE % 308 C0Es 62
85-89 v 2 897 0,174329 6em 2 310 5.09

- 90-94 1 875 1 2 0.205815 6 190 762 &0

95-99 o 6o 601 0.400133 1 502 1 502 2,50
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APEETDIX I
CONSTRUCTION OF A LIFE TABLE FOR THE TOTAL POPULATION STUDIED

1. The starting point in the construction of the life table for the popula~
tion being studied is & set of 1% quinquennial death rates appearing in Table
2, The last two; namely those corresponding to the age interval 90-94 and
95-99, are based in so scant information (9 and 7 deaths, respectively) that
we have considered it proper not to talle them into account in the consiruction
of the table. As a result we consider only 13 rates extending from the age

group 25-29 to the age group 85-49,

2, The graphical representation of the observed rates, see Figure 1, shows
that the points represented in & logarithmic scale can he satisiactorily
described by a straight line, In other words, if a straight line were drawﬁ
following the trend of the observed points, the deviations between these
points and the points in the straight line covld re explained as due to

random errors.

3« It is assumed that the annuwal mortality rate, for & quinquennial age

group, has the mathematical form:

x
Smx = BGC
where B and ¢ are parameters which have to be determined starting from the

observed points.

This mathematical law was proposed first by Gompertz in 1825 for the force
of mortality, /U- (x), which is closely related to the central mortality rate
m e Por practical reasons we prefer to express the law in terms of this

5
latter rate,

‘4. From the latter expression, taking logarithus, it is derived:

log. 5mx = log., B + X.1l0z. C
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that shows that the annual mortality rate ) in logarithmic scale, has the
form of a straight line., In fact, the starting point of the reasoning is
rather the latter expression than the former one: in view of the fact that
the logarithms of the rates observed show a trend that is clearly lineal, it

is adopted the assumption proposed by Gompertsz,

5. 1% is necessary 4o adiust the information because of the fact that there
are 13 observed points, the 13 observed central mortality rates; which are
redundant in order to define the two parameters B and ¢. Only two points are
necessary in order to do that. A very simple procedure was utilized, akin
with the crudeness of the information being handled, We should not forget
that the data being analyzed are scanty and that, consequently, the observed
rates are affected by important random errors, With the adjustment, what is
intended is simply to smooth the variation of the rates by age, not to obtain

refined results,

O, The procedure that was used was: 1o compute two points chosen from the
observed values and from them to determine the twvu rarameters of the expres~
sion, The first of these points results from an average of the log. 52y of
the Tirst seven observed rates and it was assigned to an age group that was
central to those seven points., The resulting age group was 40-44 yesrs, The

second, derived from the last seven points corresponds to the age group 70-74.
The values are:

(a) first peint log. ~1,7553398

i

5240

(b) second point  log. = -~1,1050060

570
Starting from these points the derivation of the parameters B and ¢ in

the expression considered above is inmediate, The resulting law is:

Sy = (0,00236533),1,051161704™
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7. Az indicated above; for practicel reasons, it was adopted Gomperta's law
to adjust the central morﬁality‘rate for guinguennial age groups-(5mx) end
not, as it would have been a more proper procedure, the force of mortality
C G)e

Followiné this procedure; the set of observed~poﬁnts is adjusted directly,
without the necessity of previously estimeting the set of instantaneous mor-
tality rates,

The shortcoming of -the procefureé appears when it is required to derlve
from the sdjusted rates the other functions in the life table. If & rlvorous
procedure were used it would be necessany to derive relations between the
cenfral mortality rate,m, expressed according to the mathematical law‘addpted
for it, and the rest of the function$ in the table, These relations are not
gimple and, éonsequently, the rigorous procedure is not a practical'one. It
does not seem to be justified s complex handling of data affected bf'seriOus
limitations, as the ones that are being adjusted, As stated before, vhat is
loolked after'is an approximate descripiion, not a rrecise measure;.of the

level of mortality implied in the observed data.

Because of these considerations it was prefered to follow a simple pro-
cedure to derive the life table, Torgetting about -the mathematical law that
- was utilized in the adjustment of the central mortality rates it was used the

relations:

x

5qx - 2+5 r b
in order to derive the probab111t1e= of dy1ng qu,startlng from the ad;usted
values of L for all age groups except the one correspondlng to the ave
group 95~-99, TFor this group it was ‘assiimed tha$ 5q95—1 ‘In other words, it
was adopted as the final age in the table age 100.
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Agaln, following a simple procedure iV was counputed the value of L

starting from the values of 1.

L, =2,5 (1. +1

Y x )

X+5

8. In Table 3 the life tables are presented for' the total population
studied in the usual way, i.e., using the actuarial symbols to represent the

cvarious . functions included in the table,

APPENDIX 2
CONSTRUCTION OF LIFE TABLES FOR SUBGROUPS OF THE POPULATION STUDIED.

1, TFor the constructién of these tables; that ave four (males, Temales,
- olds, moderns), we already had a life table for t:e total. The construstion .
of the life tables cbrresponding to the subzroups is done taking advéﬁtage |
of that life table that is named “standard life table®.,

2. An assumption is adopted, following Brass (13), neamely that it is'possia‘

ble, approximately,'tp relate two life tables according to the expression:
Y(x) = A + B.YS{x)

where ¥ is the logit of the funciion (l-lk) of the table (with Toot equal to
1). The logit is defined:

1-1
logito (1-1 ) = 1/2 1n—i--’5-

3. In Table 1 the logits of the standard life tables are presented starting
from age 30 (it has been assumed that in the table, ié5=l)l These values are
necessary for the elaboration that follows.
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Table 1

LOGITS OF THE ST/FDART LIFE TABLE

. -1
¥S(x) = Logit {(1-17) = & 1In —
1x
Age Togit Age Tozit Age Lozit Age Logit
¥s{z) ISTx) YS?X) 'YS%K)

30 -1,57999

31 ~L4TTT5 51 ~0,36908% 34 0.26296 81 1.08332
32 ~1,38520 52 ~0,32348 G 0,30870 32 1,15401
33 -1,.30110 53 -0,20725 38 0.35529 83 1.22710
24 ~1,2243%] 54 ~0,24612 59 ©~,40280 84 1.30329
35 ~1.15377 55 ~0,20505 70 C.a5h132 85 1.38281
36 -1.08854 58 ~0.16395 Tl 0.50094 86 1.45598
37 ~1.02773 57 ~0,12275 72 0.55179 87 1.55315
13 -0.,97057 58 ~0.08139 75 0.60396 88 1.64471
39 -0,9163C 59 ~0,039C0 T4 0.65754 89 1.74103
40 -0,85455 50 0,00206 75 0.71266 90 1.84256
41 ~-0,81449 51 0,04425 75 0.76945 91 1.94974
42 ~0. 75574 62 0. 08692 TT C.82008 g2 2.05308
43 -0,71818 63 0. 13004 T8 0.888568 93 2,18308
44 ~0,067182 64 0.17571 75 0.951%9 94 2.31032
45 -0,62685 - 65 0,21799 &0 1.01635 g5 2,3915¢
43 -0.58243

47 ~0,53089

43 ~0,49593

419 ~0,45349

50 -0,41152




) 37(

4. TFor each of the four subgroups we have eight nbserved mortality rates.
Tollowing an approximate and simply procedure it was possible to derivé from
the "observed rates' the value of the function 1, that is written 1;, in
order to point out that it is derived from "observed values',

The procedure is derived as follows: starting from the definition of
force of mortality (};(x))

m) = -

it can he deduced

delnl_ = - 4 (x) dx
/u

If we integrate between ages x and +n

1 xin
X+
In5==- J @ (x)ax & - n. L
x -’ 1] e i
~fe T
W £
here 1x+n > lx . nx

Using this expression starting from 125 = 1, eight values of 1;+n were
derived,

5« The logits were computed for 1-1;, that can be named "observed". One for
each of the values of 1;, except the first., Accordingly seven values were
obtained of Y°(x) = logit (1~1§).

G In order to define the general expression:
¥(x) = A + B.YS(x)

it is necessary to determine the value of the parameters A and B, Ve have
seven points and, in order to define the parsmeters, two points only are
required., There are consequently, a redundancy of observed points and it is

necessary to apply a procedure of adjustment.,
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7« Again in this case; as in the ocae considered in Appendix 1, it was
decided to follow & simple procedure, An average of the first four points of
Yo(x) wés computed that correspond to & similar average for the same ages, in
the standard life table. We.can design these two values as Yg and YSl respec-
tively. A similar average for the last four points defines values that can be

represented in symbols as Yg ‘and YSZ'

From these points it was possible to write the system that defines the

values of A and B.

In Table 2 of this Appendix values of 1° and Y° and if the parameters A

and B for each of the four subgroups are presented.

E. Once the values of the two paiemmférs have been defined the life table
can be derived for each of the four subgroups., These are presented in Tables
5 6y 8 and 9. Figures 2 and 5 show the values of the observed rates for age
intexrvals of different amplitude {eight points) and the quinguennial mortality
rates resulting from the life tables. A careful oxamination of these figures
will permit the reader to verify that ithe smoothin: of the information main-
tained the levels and the trends 6f the observed rates.
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Table 2

b i ™ ——

J——

™ " Hales The Fenaleg - ;
hga ::;"’ nx npx 1:( Y(X) Agn ::;.. n'"x npx 1)( Y(x]
X ft X n
25 15 0,010330 0.856458 100 000 25 13 0.010680 0.872633 100 000
40 8 0,020519 0.848613 B85 646 0,893 38 10 0.016408 0,84867% 87 263  0.9622
% 6 0,028081 0,840897 72 680  0,4692 48 7 0.024060 0.844999 74 058  «0,5245
54 5 0,044796 0.,799331 Bl 116 0,226 55 6 0.034183 0.814543 62 579 0,257
59 4 0.070393 0.754597 40 852  0,0230 61 7 0.06071 0.,751979 50973 .0.0195
63 5 0,075802 0.63k567 36 864 0,260 68 5 0.068053 0,664767 38 331  0.2378
68 9 0,078885 0,491657 23 393 0,593 %7 0.094183 0517223 25 481 0.5366
78 14 0.169096 11 500 1.0203 81 19 0.131387 13179 0,9426
Y 0.6 Y, -0.408
[+] o
Y 0.4764 Y, 0,424
A 0.0782 A -0,0672
B 11530 B 0.9185
Inw - Olds Ine floderns
hos ::;- n'x % ]* ) oo ::{. 'x ' 11 ¥(x)
X n X B
2% 14 0.009808 0.871698 100 000 % 15 0.011191 0.846468 100 000
310 0.037121  0,842645 87170 -0,9580 80 7 0.021818 0.858365 84 547  <0.8498
5 6 0,029385 0.838353 73 453  -0,5089 41 8 0.05119 0,817952 72 572 -0,4865
§5. 6 0,037158 0,800156 61 579  «0,2359 5 5 0.040214 0.817855 59 360 0,1804
61 5 0.055138 -0.759048 49 273 0,0145 60 6 0,054613 0.720506 48 548  0.0290
66 8 0,050688 '0,666641 37 401  0.2575 66 5 0.086272 0.643161 3% 983  0,3099
% 6 0,702964 0539138 26933 0.550) N9 0090186 0,64417% 22 500 0,618
80 20 0.177340 13 42 0,902 g0 %0 0.122007 9993  1,0990
1, o .M
[+] -]
Y, 0,4386 Y, 0.514
A «0,0469 A 0.0469
B 0.9803 B 1.0485
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