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INTRODUCTION

SiNcE the formation of the Demographic Study Group by the Students’
Society at the end of 1949, much attention has been devoted by a small but
keenly interested body of members of the Institute to the analysis of fertility
and reproductivity. One of the aims of their researches has been to arrive at
an independent method of assessing the degree of sufficiency of the numbers of
births in this country for the replacement of the population. The present paper,
founded as it is upon the ideas expressed at the Group meetings, is in essence
a joint production with members of the Group, and their share in it is grate-
fully acknowledged.

2. The nature of the problems that have attracted the attention of the Group
may be illustrated by recalling briefly some of the fundamental points in the
investigations of the Royal Commission on Population; the activities of the
Commission did much to advance the study of population replacement, and
in particular to point out the main difficulties inherent in the subject with
which it is not possible adequately to cope by means of the conventional
approaches based on the net reproduction rate and similar measures. As a
consequence two things have become apparent:

(@) in recent years there have been large variations from year to year in
the numbers of births and marriages, as a result of which indices of fertility
have fluctuated considerably in size; although such fluctuations render the
true current situation uncertain, they may be of relatively little consequence
in the long run—for instance, when the history of a generation is summed up;

(b) at any time there are in existence many sets of marriages of different
durations and therefore at different stages in the process of having children;
it is of doubtful validity to attempt to measure reproductivity by condensing
the experiences of all these sets of marriages into a single index figure.

The Royal Commission in their Report(r) did, however, make an effort to
find one precise indication of current reproductivity in Great Britain; on
certain assumptions the conclusion was reached that ‘the deficiency in the
present size of the family below that required in the long run for replacement
may be roughly computed as being of the order of six per cent’.

3. The object of the present paper is to trace statistically the various
elements contributing to population replacement. First, the uses and methods
of construction of self-reproducing models are discussed ; then some statistical
models, built up in the manner described, are used as standards of reference in
a new approach to the examination in detail of population replacement in
Great Britain in recent years. Differences between what has actually occurred
and what would be expected to happen according to the standards may be
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traced approximately, as profits and losses are traced at an actuarial valuation
of an insurance fund. In its application to the two important features
mentioned in § 2, the method permits

(@) the total numbers of children born so far in families not yet completed
to be contrasted with the numbers of children in the models at corresponding
marriage durations, thus enabling a generation analysis to be made instead
of a mere study of secular variations, and

(b) the experience of different sets of marriages to be separately compared
with the standards, thus avoiding the summation of all the data into one too-
comprehensive index.

The idea of using statistical models in demography is not, of course, new.
Recently, for example, Brown(z) constructed a self-reproducing population
model as an aid to the understanding of the long-term housing requirements
in the New Towns; it showed the relative numbers of families of various sizes.
The existence of this earlier work has been of encouragement and assistance
in the preparation of the present paper, to which it has certain basic similarities.

ELEMENTS OF SELF-REPRODUCING POPULATION MODELS

4. 'The various elements in the construction of standards for the assessment
of fertility and reproductivity will now be briefly described, even though they
form part of the life-cycle with which everyone is familiar. First, one may
consider the average number of children born to a married couple who are
not separated by death or divorce before the wife reaches an age (taken here
as 45) beyond which the chance of her having a child is very slight. In a self-
regenerating population in which most people marry this cannot be far
removed from two. Next there is the proportion of children who themselves
marry in due course and so found the succeeding generation. As the pro-
portions of the sexes that marry are not equal, it is necessary to distinguish
between males and females, and the relative numbers of boys and girls born
will be the starting point. At this stage it is convenient to introduce a simple
adjustment for illegitimate births.

The proportion of children who eventually marry may be regarded as the
product of two factors for each sex: the proportion who do not die unmarried
before an assumed upper age-limit for marriages (taken for convenience as 65)
and the proportion of these ‘survivors’ who marry before that age. Some
adjustment for migration should perhaps be added to the allowance for the
chance of death before age 65. It must be remembered that the sexes marry
in equal numbers and in approximate accordance with a conventional pattern
of husbands’ and wives’ ages. Finally, account should be taken of the effects
of widowhoods and divorces in reducing fertility below that of couples who
are not so separated while still fertile; this reduction will be diminished to
some degree on account of remarriages.

5. In order to relate the models as closely as possible to the main features
of the current demographic situation, including the imméliate past and
perhaps also the next few years to come, the latest experience should be used
in the bases. In certain instances, however, this may be prevented by the
absence of suitable data. For this reason, and in order to examine the effects
of any possible inconsistencies between the assumptions about marriage and
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fertility on which the models are founded, the changes brought about by
variations in basis should be tested, thus providing alternative models.

To be of practical utility, any models must not only be constructed with the
aid of such relevant data as are available but also be arranged in a form suitable
for ready comparison with regularly published marriage and fertility statistics.
The three principal characteristics by which fertility data in this country are
classified when a legitimate child is born are the mothet’s age, the duration
of the marriage and the number of her previous children. To pay attention
principally to.number of children in the family, although perhaps desirable
in theory, is unsatisfactory in practice owing to the lack of a sufficiently
accurate exposed to risk against which to measure the number of birth regis-
trations every year, classified solely by the number of children the mother has
already had. Analysis of fertility mainly by age of mother provides an
important method; it may perhaps be argued that, in some respects at least,
it is the most fruitful means of approach to the subject of reproductivity and
is therefore worthy of further research. Owing mainly to the form of the
fertility data which are the most plentiful at present, however, the remaining
characteristic, duration of marriage, has been adopted as the principal item
of reference in constructing the models. For the more extended analyses,
married women have been subclassified according to their age at marriage
and number of children.

Fertility data going beyond the scope of those regularly published by the
Registrar General are necessary for the work in hand; statistics are required,
for instance, of the numbers of children born to mothers of various ages at
marriage during each year of married life. The Family Census of 1946(),
conducted under the auspices of the Royal Commission on Population, is the
latest inquiry to provide such material, and it is fortunate that the Director of
the Family Census has permitted some access to the data in advance of their
publication; the necessary researches have thus been enabled to proceed
without delay. The use made of these data in this paper is entirely unofficial.
It is understood that an official report on the Family Census is to be published
before long.

6. As indicated in § 4, an important item in the construction of
a statistical model of the kind under consideration is the total number of
children born on the average to families of completed fertility, If it is a self-
reproducing model this will be the reciprocal of the number of marriages per
birth, i.e. of the proportion marrying, subject to minor adjustments. There will
thus be a fixed relationship between the average size of completed family per
married couple and the proportion of children that eventually marry. This
relationship offers alternative approaches to the construction of a model.
Either a certain ultimate level for the proportion marrying may be assumed
and then the average number of children per couple deduced so as to ensure
exact replacement, or the average number of children per couple may be
decided upon first and the corresponding proportion marrying ascertained
afterwards. Owing to the nature of the available data it is somewhat more
convenient to adopt the first of these courses rather than the second.

7. Table 1 shows, according to recent experience in this country, the
average numbers of children in the completed families of couples whose
marriages were not broken by death or divorce before the wife attained age 45,
classified according to the age of the wife at marriage. The bracketed figures
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refer to marriages where the age-limit had not quite been reached; they have
been included because they add to the information without rendering it
materially inaccurate. The Family Census data from which the figures have
been derived have not been adjusted in any way, for instance on account of
the underestimation of childlessness that is known to have been a feature of
the enumeration ; such errors are unlikely to have had an important influence
upon the comparison of the relative fertilities of the different marriage ages.
Only first marriages of women are included in the table.

‘able 1. Average numbers of children born to married women, according to mother’
age at marriage and year of marriage, Great Britain. (Data applicable to wives
martied for the first time, who were not separated from their husbands by deatl
or divorce before reaching the age of 45)

Period during which marriage took place

Age of 1900—09 1910-14 191519 1920-24 1925~29
wife at \
marriage | Number Number Number Number Number
of Index of Index of Index o Index of Index
children children children children children

Under 18 516 180 463 185 (4'08) | (183) — —

18-20 5'20 181 457 183 395 177 — — — —
20-22} 427 149 379 152 329 148 | (2098) | (148) — —_
22%-25 341 119 300 120 270 121 2°41 119 — —
25~27% 2+87 100 2°50 100 223 100 2:02 100 (1-74) | (xo0)
27430 249 87 2°21 88 1°99 89 178 88 154

30-35 2:06 72 1-83 73 1-68 75 1'50 74 1°27 73
35-40 127 44 107 43 o1 45 -88 44 75 43
40-45 69 24 46 18 40 18 40 20 31 18

The table shows, not unexpectedly, a marked association between age at
marriage and family size; the younger the age at marriage, the longer the
period of exposure to risk of fertility, and the greater the number of children,
The extent of the association appears to have changed little from the marriages
of 1900 to those of 1929. The indices, expressed for convenience as percentages
of family size at ages 25-27% at marriage, altered hardly at all from 1900 to
1929 in spite of the fall of about 409, in the average number of children per
mother during that period. A preliminary inspection of the sample results of
the 1951 Census (4) reveals that in all probability the index numbers have not
materially changed for marriages during the nineteen-thirties, These figures
may well have been influenced to some extent by the exercise of ‘selection’
in limiting attention to mothers who have survived to the Census date,
Table A3 in the Appendix shows, however, that the age-distribution of
women’s marriages changed but little during the period 19oo—2¢ and Table A 1
demonstrates the relative unimportance of changes in the proportion of women
ultimately marrying, according to the experience of those years; such factors
as these may not, therefore, have influenced to any important degree the
indices of numbers of children per mother according to the mother’s age at
marriage that are given in the Table. (An explanation of how the index
numbers might be affected by such changes is given in §Ag of the
Appendix.)

On the whole, the association expressed in these index numbers seems to
be a feature of which cognizance should be taken in the construction of the



Reproductivity in Great Britain 243

models in contemplation. The series of indices for 1915-19 has, in fact, been
adopted as one alternative for use in the succeeding calculations.

8. The association between the age-distribution of mothers and the indices
of their average numbers of children is only one of a series of interrelation-
ships among the various factors that enter into the computation of model
populations of the kind under consideration. Because of these interrelation-
ships the bases of the calculations need to be selected with care and to be
discussed in appropriate order in some detail. As the main text should not be
encumbered with such matters of procedure, the examination of the following
bases has been relegated to the Appendix: sex-ratio at birth, mortality,
migration, proportion matrying, age-distribution of marriages, and termination
of marriage by death and divorce. For the reasons there given, the population
models discussed below are founded upon the following assumptions:

(a) that 106 boys are born for every 100 girls;

() that mortality is in accordance with the experience of Great Britain
during the period 1948-50 and will be higher for single men than for all men
and higher for single women than for all women;

(¢) that on balance inward and outward migratory movements cancel each
other;

(d) that 9o%, of men and 959, of women marry, in two alternative age-
distributions;

(¢) that 959, of births are legitimate and 59, illegitimate;

(f) that marriages are dissolved by death and divorce to the same general
extent as in Great Britain during recent years,

CONSTRUCTION OF THE MODELS

9. The first steps in the construction of the models are illustrated in Table 2.
The first column gives the number of first marriages of women in a marriage
and mortality table commencing with 1000 female births, on the assumption
that 95 %, of those who do not die before attaining age 65 marry and that their
age-distribution at marriage is the same as that of first marriages in Great
Britain during the years 1915-19. On this basis, the number per thousand
female births of first marriages of women at ages under 45 is 873. The
addition for remarriages—obtained in the manner described in § A6 of
the Appendix—may be put at 60. For the model to be self-reproducing the
wives of these marriages must bear 1957 live legitimate children, that is, the
959% of legitimate children among the 1000 girls and 1060 boys who com-
mence the nuptiality table. The number of children per marriage is thus 2:10
on the average.

The national fertility statistics with which the model is to be compared
when it has been completed have to be expressed in the form of the total
numbers of births at each marriage duration divided by the corresponding
number of original marriages; the fertility rates so obtained are adversely
affected by any separations of couples that may be caused by death or divorce.
In this computation, first marriages and remarriages cannot be distinguished
from one another. To construct the model, however, it is appropriate first
to use the data for non-separated couples and then to adjust for the effects
of separations. Column (2) of Table 2 shows the adjusting factors referred
to in §A11 of the Appendix, and column (3) shows the number of
unbroken marriages equivalent to the 873 first marriages mentioned above.
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Losses of children of remarriages due to separations of remarried couples may
be ignored, and in passing from column (3) to column (4) all the 60 remarriages
are added. The total of effective unbroken marriages under age 45 is thus
889, and so the average completed family size of an unseparated couple is
1957/889, or 2:20. If marriages at ages 45 and over are included, the average
family size becomes 1957/913, or 2-14.

Table 2. Population Model A—Some basic calculations

Number of
women’s first| Proportion- | Equivalent Indices of
marriages ate loss of number of Col. (3) relative Equivalent
Age of | if 95 % children unbroken adjusted family size number of
woman at marry through marriages to include (1915-19) marriages
marriage (1915-19 breakage of =(1) X remarriages (from at 25—27%
| age-distri- marriage (1—(2)) ‘Table 1) (4)x(5)
; bution)
| (1) () (3) €3] (s) (6)
16—20 | 67 07 62 62 1-80 112
20—22% | 198 06 186 188 148 278
22325 ! 219 o5 208 211 1°21 255
25-27% 160 o5 152 | 161 100 161
27%4—30 90 ‘04 86 i 99 89 88
30-35 | 87 03 84 1oz 75 76
35—40 ’ 36 ‘02 ‘ 35 45 45 20
40—45 16 o1 16 21 . ‘18 4
Total 1 873 829 889 i 994

1o. To obtain the average number of children per marriage at a given age
of woman that corresponds to 2-14, it is necessary to use the figures in
column (5) of Table 2. The weighted average index is 994 divided by 913,
or 1-09, and thus the average number of children per marriage required for
a self-reproducing population is 2-14 divided by 1-09 and multiplied by the
index figure in column (5); it ranges from 3-53 for those marrying at ages
under 20 to -35 for those marrying at ages 40-45. The indices of family size
are assumed to apply to remarriages as well as to first marriages.

11. The smaller the average family size of a group of married couples the
lower is likely to be the proportion of children of the higher birth-orders
that it contains. The Family Census data shown in Table A 4* in the Appendix
to this paper bear this out. Table A 5* shows that the proportionate distribu-
tion of first births by duration of marriage varied, over the period shown,
relatively little by age of mother at marriage or by time of marriage, and the
same is broadly true of second births, third births and so on. Naturally,
however, the higher the ordinal number of child the later it arrives.

For the purpose of constructing the model populations it seems desirable
to express the average numbers of children per mother at different marriage
ages in terms of distributions by parity (i.e. by number of children) with
reference to Table A4 and thus determine by means of Table A g the pro-
portions of the average family that have arrived at specified marriage durations.
Table 3 shows the average completed family sizes required from unbroken

* These tables have not been adjusted in order to correct the understatement of
childlessness which was a feature of the Family Census; for the purposes of the present
paper, such a correction does not seem important.
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rnarriages for exact replacement in Model A—these follow directly from
Table 2—and the corresponding proportions of couples with no children,
one child, two children and so forth. In the lower part of the table the calcu-
lation of the number of children per couple at any given marriage duration
is illustrated by reference to the position at the end of the fourth year of
marriage.

12. To refer in more detail to Table 3, the percentages of married women
with various numbers of children must be found to conform with the average
family sizes shown in the top line of the table, and with the distribution data
given in Table A 4. The distributions can be assigned without a large margin
of error; that in the ‘total’ column was obtained by using as weights the
proportions of marriages in the various age-groups, derived from column (4)
of Table 2 and shown in the third line of Table 3.

In order to be able to apply factors, similar to those shown in Table A5,
80 as to determine the proportions of the completed families that are born after
specified marriage durations, it is necessary to sum the birth-order distribu-
tions and thus calculate the proportions of married women with at least one
child, at least two children and so on. The results of such summations are set
out in the next segment of Table 3. Finally, the relative numbers of children
of each birth-order at the end of the fourth year of marriage, obtained by
applying percentages of the kind illustrated in Table A5, are shown; figures
may of course be similatly obtained for any other marriage duration, and the
results of doing so in respect of Model A are summarized in the upper part
of Table 4. The corresponding results for two alternative models (termed
Models B and C respectively) appear in the lower part of Table 4. The
differences of assumption on which these other models have been based
are described in the Appendix, § Ag, and may be referred to, briefly, as:

Model B: the same as Model A in all respects except that the age-distribu-
tion of marriages is much younger.

Model C: the same as Model B except that the indices in column (5) of
Table 2 have been replaced by a new series that varies less from age to age.

The three alternatives give closely similar results in regard to the numbers
of children of each birth-order at the various durations.

The figures in Table 4 are all founded on the same assumptions as to the
proportion of women who marry, and therefore they do not differ in regard
to the average number of children per married woman whose period of fertile
life is over. Evidently such changes as are likely to occur do not materially
alter the weighted means. This is of great advantage in subsequent work, for
whatever the actual age-distribution of women’s marriages in a given year,
a model can be found to match it and yet give the same result as Model A
for all ages at marriage in combination in regard to the proportion of children
born at the end of any period of years after marriage.

13. The fertility data for England and Wales collected under the 1938
Act, which related mainly to maternities, were analysed by marriage duration
and birth-order in the paper of March 1951 (s). In the present connexion it is
necessary to bring in the Scottish figures and also to adjust for the relatively
small number of cases in which no statement of marriage duration or number
of previous children was made when the birth was registered. Over the period
1938-50 about 59, of maternity registrations were unaccompanied by this
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information; the apportionment of the non-stated cases each year rateably
among the various birth-orders and marriage durations gives rise to no
difficulty.

In England and Wales in 1938 about 3-89, of maternities were still-births,
but 1-29%, arose from multiple pregnancies; thus the deduction necessary in
order to pass from maternities to live-births was about 249, This had fallen
by 1950 to 1%. The corresponding figures for Scotland have been slightly
higher. The actual data have been suitably adjusted to a live-births basis.

Table 4. Number of children per hundred non-separated couples according
to Models A, B, and C, by order of birth and duration of marriage

Marriage duration in completed years
Order of birth

I J 2 4 7 10

Model 4
1st child 28 52 68 76 77
2nd child 2 6 29 47 53
3rd child — — 5 19 27
4th child — — 1 6 12
5th child — — - I 5
6th child — — —_ — I
Total 30 58 103 149 175

Madel B
1st child 33 56 7L 77 79
2nd child 2 7 24 47 51
3rd child — — [ 17 26
4th child — — 1 6 11
sth child — — — 1 6
6th child — — — - I
Total 35 62 101 148 174

Model C
1st child 34 37 72 79 81
2nd child 2 7 29 49 53
3rd child — — 5 18 27
4th child — — 1 6 12
sth child — — — I S
6th child — — — — 2
Total 36 64 107 153 180

A series of factors giving numerical expression to the effects of deaths and
divorces of married couples on the numbers of children born have been
obtained in a way consistent with the adjustments mentioned in §A1r of
the Appendix. The factors and the adjusted numbers of children per family
in Model A are shown in Table 5.

COMPARISON OF RECENT FERTILITY WITH EXPECTATIONS
ACCORDING TO THE SELF-REPRODUCING MODELS

14. In Table 6 the actual numbers of children per couple according to the
experience of the marriages in Great Britain in recent years have been
expressed as percentages of the numbers of children per couple required for
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population replacement according to Model A. As has been indicated, the
alternative Models B and C are similar to A and their use would give similar
results. This comparison is not quite in its final form, however, for there are
one or two respects in which the bases of these models do not fit closely to
actual demographic history in recent years. Over the period in question
illegitimate births have averaged 6%, and not 59, of all live births. The pro-
portion of women ultimately marrying has, so far as can be ascertained, been
rather less than 959%,, perhaps by 29, on average.

Table 5. Adjustment of Model A for the effects of separations of
married couples by death and divorce

Number of children Adjusted number of children per
born allowing for the hundred couples, born up to end of
Period effects of separation period shown in first column, by order
since expressed as propor- of birth
marriage tion of number of J -]
chxldrencc;i;ﬁsseparated 1st | 2nd | 3rd | 4th | 5th 62&:;1 d Total
First year ‘998 28 2 — | — | — — 30
Second year *990 52 6 — | — | — — 58
Third and 966 67 | 28 5 1| — —_ 101
fourth years
Fifth to ‘921 74 | 45 | 18 6 1 — 144
seventhyears
Eighth to 873 75 | 50 | 25 | 11 4 1 166
tenth years

For the period up to 1945 the models may be regarded as reasonably
representative in regard to survivorship of marriage partnerships. Since 1943,
however, the resumption of emigration—including the movement abroad of
women who had married United States and Canadian troops during the
war—and an increased rate of divorce have caused the production of children
in this country to fall below the standard expressed in the models. At a rough
guess these recent features, taken together, have brought about an additional
loss of perhaps 49, of the children of the couples married since 1938. This
helps to explain some of the shortfall in the numbers of children below the
requirements for replacement purposes.

On balance, it is thought that the percentages shown in Table 6 for the
latest marriage durations should properly be increased on average by about
3% the corrected figures appear in Table 7.

15. For a variety of reasons, but mainly owing to the difficulty of ascer-
taining the true ultimate proportion marrying corresponding to the marriage
experience of any single year, comparison of the percentages quoted in
Tables 6 and 7 between the different years of marriage should be made, if at
all, with caution. Nevertheless, when the effects of temporary separations of
newly married couples owing to the husband’s service abroad and of marriages
to allied troops are remembered, it is not entirely surprising that the percent-
ages for war-time marriages appear to be lower than those for peace-time
marriages. The effects of separations are seen in the lower percentages for
high birth-orders and in the trend of the figures with marriage duration in
Table 6.
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Table 6. Number of live-born children per marriage, Great Britain, according
to date of marriage and marriage duration, expressed as an approximate
percentage of the numbers required for exact reproduction according
to Model A

. Duration of Birth-order of child
Period marriage in x
of | completed . . Fourth otal
marriage years First Second Third and over
rg37-38 z 25 — — — 91
2 88 77 — — 87
4 87 67 62 — 81
7 94 79 62 53 84
1o 99 94 76 62 o1
1938-39 1 88 — — — 84
2 84 66 — —_ 83
4 89 64 50 —_— 80
7 95 78 58 49 83
10 100 095 75 62 92
1939—40 1 72 -— — —_— 68
z 73 43 - - 70
4 86 54 36 — 73
7 95 77 51 31 81
10 100 93 68 48 88
1940—41 1 66 — — — 63
2 73 38 — — 69
4 83 53 36 — 72
7 94 77 51 38 81
10 98 88 63 48 85
104142 1 66 — — — 62
2 74 38 — — 71
4 83 54 34 — 72
7 96 8o 53 36 83
194243 I 72 — — — 69
2 gl 45 - — 77
4 9 59 42 — 77
g 96 82 60 44 85
1943-44 1 8o - — — 76
2 83 48 — — 8o
4 93 69 50 - 83
7 94 83 62 46 85
194445 1 73 — — — 69
2 85 48 — — 81
4 93 72 56 — 85
1945—46 I 79 - - 75
2 95 57 - - 90
4 93 8o 68 — 89
1946-47 1 102 — — 97
2 99 77 — 97
4 97 84 78 — 93
194748 1 100 — — — 05
2 96 82 — 95
1948—49 1 92 — — 88
2 91 79 87
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It should be emphasized that the data in Tables 6 and 7 show only the
performance of certain recent sets of marriages so far in bringing children into
the world ; they can tell nothing of the additions to their families that these
couples may have in the future. In this connexion, it is pertinent to remember
that, although the durational distributions in Table A 5 which have been used
as a basis for the models remained roughly the same for marriages up to 1929,
they may since have altered, and children may now be slower in atriving.
A preliminary study of the sample results of the 1951 Census, however, while
not fully conclusive, does not suggest that there has been any marked change in
distribution so far. Nevertheless, only the future can tell for certain whether
the post-war marriages, with their young age-distribution, will take longer to
have all their children than the couples married in previous years, and thus
whether their families will build up to a level higher than that indicated in
Table 7.

Table 7. Percentage ratios of the numbers of live-born children actually
produced by the couples married in various years to the numbers needed
for exact replacement

£ Number of years in | Percentage of number
Year o latest marriage of children to number
marriage duration examined | needed for replacement
1937-38 10 94
1938-39 10 95
1939-40 10 o1
1940—41 10 88
194142 7 85
1942-43 7 88
1943-44 7 88
1944435 4 88
1945-46 4 92
-1946-47 4 96
194748 2 o8
1948-49 2 90

16. Subject to the point made at the end of the preceding paragraph, the
results obtained in this paper are broadly in accord with the conclusion of the
Royal Commission on Population that, taking into account the mortality rates
of 1942-44 and not allowing for any future improvement in longevity, the rate
of replacement resulting from the present size of the family is about 9o 9%,
(the shortfall of 69, mentioned in § 2 was assessed on the basis of projected
mortality). This accord may perhaps be held to have followed from the
general similarity of approach between the present investigation and that of
the Royal Commission, in both of which some importance has been attached
to duration of marriage as a factor in fertility and reproduction.

To make an alternative approach to the problem, it may be observed that
the female net reproduction rate in recent years has remained fairly close to
unity; the men’s rate is undoubtedly higher at the present time. It would be
informative, if enough data were available, to compare the numbers of children
born to different generations of women up to specified ages, disregarding the
proportion married. At the moment, however, little can be added to the
material exhibited in Table 8 of the paper of March 1951, and a complete
investigation by age is thus impracticable. It must be remembered that
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difficulties also attend the approach to fertility and reproduction by means of
analyses by attained age of parent, for instance the disparity between the
results for men and for women and the distorting eftects of changes in the
numbers and age-distribution of marriages. It seems unlikely that a series of
alternative models along these lines would give such consistent results as the
three described in this paper have done. Probably the ‘age’ and ‘duration’
approaches ought both to be made in order to obtain the nearest approxi-
mation to the truth about reproductivity during times when the age-distribu-
tion at marriage does not remain constant. A reduction in the average age at
marriage causes the fertility at a given attained age to relate to marriages
which have been exposed to risk for longer periods, and as regards duration
of marriage it increases the length of time for which a couple are exposed to
risk of having a child.

Models A, B and C are, of course, all based upon the same proportion of
women marrying. This proportion is so high that there is little latitude for its
upward movement. Even if all women were assumed to marry, the numbers of
children per mother required for replacement purposes would be reduced
only by 5%, and the percentages in Table 7 would thus be increased by no
more than 59, also.

17. Reference has been made in two places above to the one per cent
sample statistics derived from the 1951 Census of Great Britain. These were
not published until after most of this paper had been written, and there has
been insufficient time for a full investigation into their implications. It has,
however, been observed that the numbers of children per marriage at durations
of up to ten years recorded at the Census are apparently somewhat higher than
those for unbroken marriages that would be consistent with the 1938 Act data,
Without fuller investigation it cannot be said for certain which of the two
sources is the more reliable; but the discrepancy is worthy of note when the
results of Table 7 are under consideration.

18. As has already been remarked, this paper is in essence a product of the
Demographic Study Group formed by the Students’ Society. Thanks are
expressed in particular to those who have recently taken an active part in its
affairs, for contributing basic ideas and making helpful comments from time
to time.
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APPENDIX

NOTES ON THE MORTALITY, MARRIAGE AND OTHER BASES
USED IN CONSTRUCTING THE POPULATION MODELS

The sex-ratio at birth

A1. Among the live births registered in Great Britain during the last four
decades the proportion of boys to girls has shown a tendency to increase
slowly, and has risen from 1-039 in 1910-14 t0 1'049 in 1930-34 and to x-061
in 1945—49. During the later part of this period the age-distribution of women
at marriage became younger, and part of the rise in masculinity may have been
associated with the resulting reduction in the average age of mothers. The
practical importance of this association, however, is not great enough to
warrant elaborate treatment, as explained in § A8 below, and for present
purposes it is adequate to assume a ratio of 1-06 boys per girl.

Mortality

A2. When considering the loss of life at the younger ages that is likely to
occur in future, some allowance may be made for improvement in vitality.
In making a model for the study of current fertility experience, however,
such projection is not required. Indeed, for a representation of the effect on
population replacement of losses due to mortality in the years since 1938, it
would not be wholly inappropriate to go back to, say, 194244 and to use the
experience of those years as a basis. Bearing in mind the existence of special
mortality due to the war, however, there is much to be said for adopting for
the models the most recent mortality rates available and for treating any
excess deaths, military or civilian, in recent years as departures from the
standard, requiring to be traced along with other variations. The rates of
1948-50 have, in fact, been adopted for the calculations in relation to the
mortality of men and women irrespective of marital status, and suitable
adjustments have been made in order to arrive at the corresponding rates for
unmarried men and women.

Migration

A3. Itis convenient, and not wholly inappropriate in relation to models
for Great Britain, to assume that on balance inward and outward migratory
movements cancel each other. The departures from this assumption during
recent years may be accounted for, and their effects on fertility roughly
measured, as part of the comparison between actual recent happenings and
expected events according to the models.

Marriage

A 4. The proportions of men and women aged 60-64 in various years who
were then married, or had been married at some time in the past, are set out
in Table A1, which extends over the first half of the twentieth century.

These figures give a broad indication of the national marriage experience,
but only of that which occurred in the main many years before the date shown.
The smallness of the proportions for women relative to those for men implies
the long-continued existence of a surplus in the number of women available
for marriage rompared with men. This surplus grew in size at first owing to.
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excess male emigration at the end of the nineteenth century; later it was pre-
vented from falling again by the losses of men during the 1914—18 War.

The increases in the marriage rates of both sexes and the swing towards
an excess in number of men over women at the younger ages that have occurred
more recently find no expression in the table. On the strength of these
tendencies it would be expected that tables expressed in a form sometimes
referred to as ‘net nuptiality’, showing the numbers living unmarried, dying
unmarried and marrying for the first time at each age in accordance with
current marriage and mortality rates, would present a picture very different
from that in Table A1.

Table A1. Proportions of men and women aged 60-64 who had married
(including those who were still married at that age and also those whose
marriages had been terminated by death or divorce) in Great Britain,

190151
Year Men Women
1901 ‘9o 88
1911 ‘90 87
1021 *Qo -84
1931 ‘90 -84
1939 ‘9o 84
1951 ‘92 -84

Table A2. Abridged marriage and mortality tables (net nuptiality tables) for men and
women, based on the mortality rates of 1948-50 and the first-marriage rates of
1948-49, Great Britain

Men Women
Number Number
Number ; Number i
Age Nunaber alive dying rr%g;rz;l!;g Number alive dying xr}zirz’ﬁgg
| T | pmmamed | tume | ndnewr | jomeed |t e
t
at age x and next age ang K:;? aze at age x and next age angt::,f? aze
below below below below
o 1060 53 — 1000 40 —
1§ 1007 6 30 960 5 176
20 o71 6 461 779 4 516
25 504 4 287 259 2 143
30 213 2 102 114 1 37
35 109 2 36 76 1 4
40 71 2 14 61 1 6
45 55 14 14 54 9 5
65 27 40
Total 89 944 63 897

As. Table Az contains one such ‘net nuptiality’ statement for men and
one for women, at specimen ages, and fully bears out the expectations referred
to at the end of the preceding paragraph. It is based on the mortality rates for
single persons that have been mentioned above, the first-marriage rates in
Great Britain during the years 1948-49, and a masculinity ratio at birth of
106. The marriage experience of the year 1950 was not available when the
table was constructed, but its inclusion would make no important difference.
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The two main features of the table are the small proportion of each sex
remaining unmarried at age 65, and the disagreement between the numbers
of first marriages of men and of women. Of the two thousand or so children
attaining age 16, only 27 men and 40 women are left unmarried, according
to the table, at age 65; the corresponding numbers of married persons at that
age are 944 men and 8g7 women, the numbers marrying, reduced by the
numbers of married deaths between the time of marrying and the attainment
of age 65. It may be inferred, since any such deductions for married deaths
would be relatively small, that the proportions married at age 65 according
to the bases of Table A2 would be as much as 97%, for men and 959, for
women, whereas Table A1 shows only 929, (men) and 849, (women) for
the year 1951. The returns of the Registrar General for England and Wales
show for any period that the numbers of marriages of men and women, while
obviously involving an equal total of either sex, do not include as many
remarriages of women as of men, except immediately after major wars, when
young widows likely to remarry are unusually numerous. It follows that the
numbers of first marriages of women normally exceed those of first marriages
of men, a position contrary to that shown by Table A2.

A6. An equality between men and women in the number of all marriages
is essential for a realistic population model. Further, there should be a
relationship between the ages of the sexes at marriage that is not out of accord
with normal experience. If, however, the numbers of first marriages of men
and women in Table A2 of the present paper are compared (after adjustment
for remarriages) in the light of the customary relationship between husbands’
and wives’ ages at marriage in Great Britain, which has not greatly varied in
recent years, it will be found that they are not wholly consistent.. Some
relevant details are given below:

Marriages of wives
Marriages of women (numbers derived
(numbers in Table A2 | from the men’s data in
augmented by remarriages)| Table Az augmented

by remarriages)

Age-group of
wife at marriage

16—24 698 690
25 and over 269 360
Total 967 1050

The additions for remarriages in these calculations were based on post-war
experience and were evaluated by means of the ratios at the various ages of
remarriages to first marriages; they amounted to 106 for men and 7o for
women. The numbers of men’s marriages according to age of wife were
obtained by multiplying the numbers of men’s marriages in each age-group
of men by the proportions of wives of various ages according to the experience
of the year 1949 in Great Britain, and then summing all the numbers of wives
in the various age-groups of wife.

The disagreement in the above statement is almost entirely confined to
ages 25 and over; below age 25 the results are quite satisfactory. Now the
tendencies towards a new balance of the sexes that were mentioned at the
end of § A4 have so far been confined to the younger ages. If future
developments proceed along the same lines, and are not affected by any factors
operating to reduce the relatively high flow of men into the marriage market—
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emigration, for instance, which has been resumed on a moderate scale re-
cently—then further changes in the relative sizes of the marriage rates of men
and women may be expected to occur; the age-distributions of the sexes at
marriage may also alter. In these circumstances the disagreement between the
numbers and age-distribution of marriages of men and women will be gradually
resolved.

A'7 VV m.le on IﬂC one lldﬂu 'UlC Lla,ta. 01 .l dUlC 1‘1 I are {00 out UI uatt: to DC
of much significance in modern conditions as a guide to marriage experience
at the principal ages for bearing children, on the other hand Table A2 needs
considerable modification in order to eliminate inconsistencies between the
sexes. These inconsistencies are deep-rooted, and the necessary modifications
cannot be effected simply by changing from the basis of the years 1948-49 to
that of any other recent group of years, whether before or after the War of
1939-45. The extent of the difficulty is shown by the fact that the excess of 47
in the numbers of first marriages of men in Table A2 over those of women
could not be accounted for even if every surviving woman were assumed to
marry, for only 40 remain unmarried in Table Az at age 65.

There are more boys than girls at age 15 in Table A2, the excess being
about 5%, In order that the number of first marriages of women may equal,
or somewhat exceed, the numbers of first marriages of men in the model, the
proportion of women eventually marrying must be greater than the cor-
responding proportion for men by about 5%, also. Suppose, for instance,
that it were decided to choose 920 instead of 897 as the total number of first
marriages of women, and gio instead of 944 as the corresponding figure for
men. The number of those who died unmarried would be not far removed

from the 62 f“ynmpn\ and Rn (mpn\ shown in Table A 2, and those remainine

rom the en) s naining
unmarried would number approx1mate1y 17 women and 61 men, or 29, and
69, respectively of the gbo women and 1007 men attaining age 15—a dif-
ference between the sexes of nearly 5%, The features of this corrected version
of Table Az may then be summarized in three sections for each sex, namely:
(a) those who marry, (b) those who die unmarried before attaining age 65, and
(¢) those who remain alive and unmarried at age 65. The proportion of (¢) to
the sum of (@) and () would amount to about 2%, for women and 69, for
men.

A8. Although it would be too much to suggest that the male sex has the

power of determining all marriages, it may reasonably be supposed that in
general men have more say in the matter than do women. The men’s pro-
portion marrying may be expected to be more stable, and the women’s pro-
portion marrying to be more variable, as the relative numbers of the sexes
available for marriage alter. This general rule is subject to the qualification

thot +ha nenmnutinem manreiad ama oM cannnt anmenanh fan alana 40
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unity: there are always some women (as there are men) who are unlikely to
marry or who are certain not to marry because of permanent illness or injury
or for other reasons. The relative numbers of each sex who are thus not
available for marriage are unknown, and indeed they probably vary from time
to timg according to circumstances. They are doubtless far fewer than the
unmarried residues of women shown in Table A1 but they could conceivably
be as large as, or even larger than, the 29, mentioned at the end of § A7;
29, may theretore appear too low a figure to use tor the purpose ot the
models. If it is assumed that 109, of men do not marry—as is shown

17
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by Table A1 to have been the case for a long time—the corresponding pro-
portion of women would be not 2%, but 5%, on the basis described in the last
sentence of § A7. This figure of 5%, seems a not unreasonable amount
and has accordingly been adopted throughout the model calculations.

All the fertility statistics used in constructing the models relate necessarily
to women. Itis not important, therefore, to know any more precisely than has
been indicated above what is the proportion of men marrying, and thus no
further inquiry is necessary into either the sex-ratio at birth (§ A1) or the
relative numbers of men’s and women’s remarriages. The approach to the
subject by means of the data for men would give broadly consistent results.

Ag. InTable A3, percentage distributions of women’s marriages (including
remarriages) by age are set out. The first three columns refer to the averages of
groups of years during 19oo~1930, the period to which the family-size data
in Table 1 related; the fourth column gives the experience of 1941-45, and
the last shows, for comparative purposes, the distribution derived from
Table Az, adjusted for remarriages.

Table A3. Percentage distribution of women’s marriages (including
remarriages) according to age. Great Britain, 1906 onwards (approximate)

Period of marriage
Age of woman “Ultimate’
at marrage 1906~10 | 1916~20 | 1926—30 | 1941—45 | (derived from
Table A2)
Under 20 7 8 8 16 18
20-24 47 43 45 48 54
25-29 28 26 27 17 17
30-34 9 9 9 7 6
35-39 4 5 5 4 3
40-44 2 3 2 3 1
45 and over 3 4 4 5 1
Total 100 100 100 100 100

During the first thirty years of the present century the distribution preserved
a nearly constant pattern, but the figures for the early 1940’s differ sharply
from those preceding them in the table. Women married at younger
ages; the ‘ultimate’ prospect is of a further development in the same
direction.

It has been argued that as marriages tend to occur earlier in life there may
be a change in the relationship between the number of legitimate children born
to a woman and her age at marriage. As the index figures in Table 1 for the
years 1915—19 have been adopted for use in the calculations, the only really
consistent course, if this argument is valid, would be to use the age-distribu-
tion of women at marriage of 191519 as the basis for the models. This has,
indeed, been adopted as one alternative. As such a basis is so far out of accord
with modern conditions, however, and in order to see the effect on the models
of a substantial change of basis, the ‘ultimate’ distribution shown in the last
column of Table A 3 has been utilized as another alternative, also in conjunc-
tion with the family-size indices from Table 1.

As the marriages become younger the rate of change in the index
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numbers of family size with advancing age at marriage may become slower:
for instance, those who marry at 22, instead of at 26 as might perhaps have
been the case formerly, may have a family no larger than that associated
previously with marriage at age 26. The effects of ‘a series of such transfers
to younger ages might be to reduce the extent of the differences between the
index numbers shown in Table 1. In order to see whether this theory has
any significant influence upon the models now under construction, a new
series of family-size index numbers has been used as an alternative to those
shown in Table 1, the excess of the average family size for ages under 20 at
marriage over that for ages 25—27} at marriage being reduced from 809, to
50%.
Tllegitimate children

Aro. Itis a simpler matter to make provision in the model for illegitimate
births. Before 1939 the proportion of births classed as illegitimate was for
some years less than 59,. Although during the war this ratio rose to a peak
of nearly 109%, it has since fallen again to 59, and this lower ‘normal’ level
seems to be the right quantity to import into the models; any war-time
temporary excesses will emerge as features in the tracing of the differences
between actual recent experience and the standards.

Dissolution of marriage

A11. When married couples are separated by death or divorce before the
wife has reached the age of 45, their average number of children will be lower
than that of unseparated couples of otherwise similar characteristics; the
difference will be referred to as a ‘loss’ of children due to separation. The
causes of such ‘losses’ may be analysed as follows:

(@) in the event of the death of either partner, any reduced fertility
occasioned by illness preceding death;

(b) in the event of a divorce, any reduction in fertility due to incompati-
bility—often a cause of divorce—or to separation preceding divorce;

(¢) after the occurrence of a widowhood or divorce, the loss of the oppor-
tunity to have legitimate children.

The fertility of any remarriage may do something to redress the loss.
Separations of married couples that are not formalized by divorce, including
temporary separations such as those brought about by war, are hardly capable
of direct measurement and the extent of any losses can only be inferred
generally.

Statistics of these causes of loss of children are rather scanty and space does
not permit a discussion in detail of how the available information can be used.
Tt must suffice to say that when all these causes of loss of children are added
together, there is a range of possible variation in the extent of their total effect.
While it might rise to as much as 8%, it might be materially smaller. For the
purpose of the models, a loss of no more than 59, has been assumed, a figure
that finds some confirmation in recent experience. By a study of such facts
as are available a series of percentages corresponding to the various ages at
marriage has been obtained as an aid to the next stage of the calculations.

Family data

A12. Tables Agand A 5 give certain data derived from the Family Census.
Their nature is discussed in the main text.

17-2
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Table A4. Percentage distributions of married women according to the
number of children they have borne: unadjusted data from the Family
Census of 1945, Great Britain. Unbroken first marriages at selected

age-groups
( .
Period of | Number of ( Age of woman at marriage
i i [ ‘
marriage } children 20223 } 22}-25 ! 27130 { 32335 | 4045
1910-14 o 5 9 f 7 | 28 74
1 2z I8 0 23 27 17
2 19 23 | 24 21 4
3 18 | 18 16 13 2
4 14 11 9 6 1
5 o ! 8 6 3 1
6 and over 22 | 13 5 2 1
Total 100 | 100 100 100 100
Average family size 379 [‘ 3-00 221 1°61 0°46
1915-19 g o 7 ! 10 18 31 78
1 16 | 20 26 27 14
2 22 f 25 26 21 4
3 18 18 14 12 1
4 13 ‘ 11 8 5 1
5 8 | 7 4 2 I
6 and over 16 | 9 4 2 1
Total 100 100 100 100 100
Average family size 3'29 } 270 1°99 1°47 040
1920—24 ‘ o I 3 19 33 77
1 1 19 | 24 30 29 14
2 25 27 27 21 5
3 19 17 12 9 2
4 iz | 9 6 5 1
5 7 | s 3 2 -
6 and over 1z | 7 3 1 1
Total 100 | 100 100 100 100
Average family size 298 | 2°41 178 134 0°40
1925-29 ) 7 ol 12 | 24 38 82
1 23 | 28 | 31 32 12
2 28 | 30 26 18 3
3 19 i 15 I1 7 1
4 10 ‘ 8 4 3 1
5 6 | 4 2 1 —
6 and over 7 3 | 2 1 1
Total 100 | 100 | 100 100 100
L Average family size 252 1 2:07 [ 1°54 112 031}

Nots. With the exception of the figures in italics, this table relates to completed,
or virtually completed, families; the figures in italics relate to nearly completed families.
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Table A 5. Percentage proportions of the numbers of children that had been

born to women, by the end of various specified periods of time after first
marriage, to the corresponding numbers in their completéd families,
according to birth-order of child and to selected dates of marriage and
selected ages of mothers at marriage. Unadjusted Family Census data,
Great Britain: unbroken marriages

. Duration of marriage in completed years
Mother’s Years in
age at mv;’lr“r‘g;e End of
. ferti
marriage took place 1 2 4 v 10 15 pzx;lit:)lg
First children
20-22% 1910-14 | 44 78 91 96 98 100 100
1925-29 44 73 88 96 98 100 100
273-30 1910-14 32 65 87 95 99 100 100
1925-29 26 57 81 04 98 100 100
32435 1910-14 33 66 90 97 100 100 100
1925—29 29 635 89 97 100 100 100
Second children
20—22% 1910-14 2 13 55 82 93 99 100
1925~29 2 12 49 78 92 100 100
27%—30 1910-14 2 8 47 8o 94 100 100
1925-29 2 9 42 76 93 100 100
324-35 1910-14 3 II 58 88 08 100 100
192529 5 14 52 86 98 100 100
Third children
20-22% 1910-14 — I 14 54 8o 95 100
1925-20 _— 1 14 54 78 100 100
274-30 1910-14 — 1 12 54 84 99 100
1925-29 1 2 I5 56 82 100 100
328-35 1910-14 1 3 19 70 91 99 100
1925—29 2 5 25 69 95 100 100
Fourth children
20-22% 1910-14 — — 2 24 59 89 100
1925~29 — — 2 30 65 100 100
274-30 191014 — — 3 26 67 97 100
1925-29 — 1 6 35 72 100 100
323-35 1910-14 1 2 8 40 81 97 100
192529 1 3 12 44 89 100 100

NoTe. With the exception of the figures in italics, this table relates to completed, or
virtually completed, families; the figures in italics relate to nearly completed families.

(1)
(2)

3)
4)
(5)
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ABSTRACT OF THE DISCUSSION

Mr O. D. Cumming, in opening the discussion, said that the paper dealt with
a new way of measuring whether births in Great Britain had in recent years been
sufficient for the replacement of the population. It was perhaps as well to add
that it had nothing to do with forecasting, or projection, or with the future
performance of existing married couples.

It might be asked why a new method of measuring the extent to which the
population was replacing itself was wanted. In an ideal population where
mortality and fertility rates had continued virtually unchanged for many years,
the conventional single-figure indices, such as the net reproduction rate, might
have considerable value, but those indices were clearly defective in a country
such as Great Britain, where in little more than a generation there had been
great wars, vast social upheavals and far-reaching changes in marriage and
family-building habits,

Two essential additional features of any new method of measurement of
reproductivity were (i) that it should reflect the fundamental characteristics of
the population rather than the fluctuating, temporary aspects of a single year or
other short period, and (ii) that it should in some way reconcile the two widely
different answers given by most other methods according to whether they were
applied to the female element or to the male element of the population.

The author had concentrated throughout on the long-term aspect and had
scrupulously ignored any ephemeral matters. His approach had necessarily
been by way of the female population, in view of the form in which the returns
were collected under the Population (Statistics) Act, 1938, but he had been at
great pains to reconcile his results with such male data as were available. His
method went further than mere quantitative measurement, as he claimed that
it made it possible to test statistically the various items contributing to popula-
tion replacement. The author had provided what might perhaps be called a new
instrument, something essentially practical in its nature, and his work should be
judged by the results which it achieved in the hard world of fact.

It might be desirable, therefore, to examine the assumptions underlying the
author’s models. Those assumptions were set out in § 8 of the paper. Assump-
tion (a) was that 106 boys were born for every 100 girls; in other words, that
every 1000 girls born must between them give birth to 2060 children if the
population were to be self-reproducing. Forty years earlier, for every 1000 gitls
born there had been 1039 boys, compared with the current level of upwards of
1060. If everything else were equal, the higher the masculinity the greater
would be the number of births required from 1000 new-born girls; but, of
course, it would not be a case of ceteris paribus, because higher masculinity
would mean that more men entered the marriage market, with the result that
the proportion of women ultimately married would rise or the average age of
women at marriage would fall, or both. That in turn would lead to an increase
in the total births, particularly at the younger ages of mothers, where it was
believed that the children exhibited the highest degree of masculinity.

Assumption (b) was ‘that mortality is in accordance with the experience of
Great Britain during the period 1948—30 and will be higher for single men than
for all men and higher for single women than for all women’. Bearing in mind
that they were measuring events in the recent past and not in the future, and
remembering also that the experience of the war years was probably exceptional,
that seemed to be eminently reasonable.
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Assumption (¢) was ‘that on balance inward and outward migratory move-
ments cancel each other’, and assumption (d) was ‘that 9o % of men and 95 %
of women marry, in two alternative age-distributions’. The assumption that
90 % of men who survived to age 65 and 95 % of women who survived to that
age would have married was a fundamental assumption on which different demo-
graphers would have different ideas, and it was probably a case of guot homines,
tot sententiae. It was a fact that over the last half-century or so the proportion
of men surviving to the end of the fertile period—say age 65—who had never
married had consistently been close to 10%,. Taking that as a starting point,
and leaving out of account complications such as remarriages, which did not
greatly affect the main argument, the author reasoned in the following way. At
the start of the fertile period—say age 15—there were about 100 boys to every
95 gitls. If 10% of the boys never married then, ignoring mortality (which at
the ages concerned did not differ greatly for the two sexes), 9o boys would
ultimately marry. That meant that go girls would ultimately marry out of the
95 at age I35, so that the proportion of women who ultimately married would be
in the vicinity of 95 %. In other words, if the experience of the past few years
continued for, say, another 5o years, it would be found at the end of that time
that of the women then aged 65 only 5 % were spinsters. At the time of speaking
that proportion was 16 %, but there had previously been a big excess of females
of marriageable age, due mainly to war and migration.

It should be emphasized that the author was not concerned with the future,
but was trying to express the marriages of the past few years in terms of the
proportion of women who, if conditions remained unchanged, would ultimately
matry.

The remaining assumptions, (¢), ‘that 95 % of births are legitimate and 5%
illegitimate’, and (f), ‘that marriages are dissolved by death and divorce to the
same general extent as in Great Britain during recent years’, called for no
particular comment.

The methods of construction of the models were clearly set out in the paper.
It was necessary to have not only completed family size but also the size at
various marriage durations, for which the author had had access to the Family
Census data. He had been in some doubt as to the correct age-distribution of
women. at marriage owing to changes of fashion in recent years, and he had
therefore employed two alternatives, Models A and B. Likewise, to forestall
any suggestion that the extent of the association between age of bride and ulti-
mate family size might after all not be so constant as was indicated by Table 1,
he had used two alternative series of index numbers of relative family size,
Models B and C. Fortunately, the results of the three models, A, B and C, as to
the speed at which families were built up after marriage were not widely
dissimilar.

In the final section of the paper the author compared the actual fertility with
that expected according to Model A ; the results were given in Table 6. It would
be seen that, except at the very beginning and at the end of the table, where
peace-time years were concerned, the percentages in the last column increased
with duration of marriage. That was, no doubt, mainly due to the effect of
temporary war-time separation of husbands and wives, coupled with the
tendency to defer family building in times of uncertainty.

The author then attempted to trace approximately the ‘profits’ and ‘losses’
due to the various deviations from the standard bases. For example, the
illegitimate births had averaged 6% instead of 5%, and he estimated that the
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true average ultimate proportion of women marrying had been 93 % and not
95 %. Moreover, since 1945 emigration and an increased divorce rate had, at
a rough guess, the author said, caused a loss of perhaps 4% of the children of
couples married since 1938. The corrected percentages to allow for those
differences from the expected were shown in Table 7.

It was important to appreciate clearly just what was being done. In Table 6
the actual number of children per marriage was expressed as a percentage of the
number required for exact replacement according to the model. In Table 7,
on the other hand, there were adjusted percentages in which the numerators
represented not the actual number of children born but the number of children
per marriage who would, in the author’s opinion, have been born had there been
no disturbance due to migration and no increase in the illegitimacy or divorce
rates, and had the proportion of women ultimately marrying been 95 % instead
of 93%. Possibly Table 7 might with advantage have had some cautionary
wording included in the heading to show that it dealt with a hypothetical
situation in which some of the ‘profits’ and ‘losses’ had been eliminated from.
the ‘actual’ before comparing it with the ‘expected’.

The author concluded that the rate of replacement resulting from the current
size of family was about 9o %, using up-to-date mortality. It might perhaps
have been felt that that statement would have carried rather more meaning if
a normal period had been under consideration, instead of one which included
five or six years of war. The choice of method had been circumscribed by the
form of the data collected under the Population (Statistics) Act. If the material
had been available, it would have been interesting to look at the average family
size analysed by age of the groom or by the disparity in age between spouses.

Mr R. D. Clarke observed that the paper brought out clearly the importance
of rates of marriage in all studies of reproductivity and the Appendix was
a welcome contribution to the literature on this subject. One difficulty which
the author had had to face when constructing the models had been the fact
that the marriage experience of the past was not much use for predicting
the future, because of the tremendous change which had taken place in the
relative numbers of men and women and the uncertain effect which that would
have. Itwasimpossible to do anything but fall back on hypotheses. The situation
was thus rather different from that usually met in actuarial work, where it was
customary to use the past as a guide to the future.

He was particularly interested in several features of the paper because
recently he had been carrying out some research on the Registrar General’s
data from a different angle, not according to year of marriage, but according to
the year of the mother’s birth. The interesting feature had emerged that the
total fertility, as measured by relating all children to all women, showed a steady
increase, whereas married fertility, as measured by relating legitimate children
to married women, showed a continual decrease. The explanation, of course,
was simple: nuptiality had been increasing, i.e. the proportions married at the
younger ages had been steadily going up, and that had the effect of increasing
tota] fertility despite a reduction in married fertility. The great question-mark
in the subject seemed to him to be whether the one factor was going to offset
the other, i.e. whether the increase in nuptiality would be sufficient to offset
the decrease in fertility within marriage. What mattered was the family sizes,
at the various ages at marriage, which would eventually accrue from marriages
which had taken place in recent years. That, of course, was completely unknown;
it was one of those things about which it was only possible to speculate.
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He would like to make one or two speculations. It was interesting to find in
the preliminary report on the Family Census by the Statistics Committee of the
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Stlll declining, the families of the non-manual classes had apparently reached
a minimum and become stabilized. He thought that it was a matter of common
experience that in the professional classes the three-child family was more
popular than had been the case before the war. It would be interesting to see
whether there was a similar time-lag in the recovery of fertility and whether
this new fashion for the three-child family would spread in time through the
community.

Another specuiation which he would offer tended in the opposite direction.
The increased employment of married women might, he thought, react adversely
on reproductivity. In connexion with these speculations, he would like to
underline what was said in § 15 of the paper:

It should be emphasized that the data in Tables 6 and 7 show only the performance
of certain recent sets of marriages so far in bringing children into the world; they can
tell nothing of the additions to their families that these couples may have in the future,

The author had also emphasized the extent to which Tables 6 and 7 depended
on the durational distributions in Table A5, and that was important. The
speaker had spent a good deal of time in analysing the models in the paper, and
Table A was fundamental; if Table A were altered, there would be con-
sequential changes in the model which would be reflected in Tables 6 and 7,
particularly at the shorter durations. A self-reproducing mode! with wider
spacing of children would lead to increased percentages in Table 7. He
thought that that had to be borne in mind, because the current tendency for
married women to remain in employment for some years after marriage might
have some effect on the spacing of the family. For those reasons he was a little
nervous about the percentages in the final column of Table 7 for the short
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implied by that remark.

Mr H. A, R. Barnett said that he would like to put forward one 1dea which
was more or less what he had said in an earlier uwbuaSiOn and was in no way
a criticism of the paper. Certain approaches to the subject were not possible
because of lack of data, but the author said that his object was to trace
statistically the various eléments contributing to population replacement. That,
he submitted, was a littie misieading, because the eiements of the probiem couid
be compiled in a different way.

Reading the paper and listening to the two previous speakers might give the
idea that everything was all right, and that all that had to be done was to get
married and to decide to have » children, but in fact there were two opposite
factors involved which probably did not cancel out. In the first place there
were some marriages which produced less than their desired 7 children. He had
been told by a member of the medical profession that approximately 10% of
the married couples of child-bearing ages in this country were childless through
no desire of their own. That statement had been made two or three years earlier,
and it referred to a medical factor which might possibly decrease in intensity; it
depended partly on medical science and partly on the extent to which those
involuntarily childless couples consulted the medical profession. On the other
hand, there were the people who ended up with more than # children. That
might also be a decreasing factor, and it was made up of two elements : those who
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had more than » children because of the unsuccessful application or lack of
application of birth control, and those who were just expecting their nth child
when they had a multiple birth, with the result that they ended up with n+1
(or more) children.

If it were correct that 109, of couples were involuntarily childless, he would
think—though it was a wild speculation—that the couples who had fewer
children than they desired exceeded those who had more. If the medical factor
could be partly eliminated, there might be a closer approach to the family size
necessary for replacement. The actual average of rather less than two might
indicate that the average desired family was about two, while the actual pro-
duced was on the average slightly less.

Mr V. P. A, Derrick suggested that the value of any method of measurement
must be judged by its success in measuring actual events. If it did not succeed
in measuring satisfactorily the events of the period it covered, that seemed to be
a defect of the method itself.

The fertility to which the author’s measures were applied covered a wide
range of marriage cohorts spread over a period, and an average for the whole of
that period might be regarded as relating to a point of time which must be
somewhere near the centre of the period, say about the year 1945. The outstanding
feature of the paper, he thought, was the indication that fertility, which was
known to have been running at a level 20% below replacement standard for
many years before the war, suddenly improved to such an extent that in seven
or eight years the deficiency had been reduced to 10%,. There was no reason to
suppose that the rise came to an end about 1945, and it was not unreasonable to
assume that it had continued, so that it was possible that current fertility was
approaching replacement level. He thought that that was supported by Table 7
of the paper, which seemed to show that there was a tendency for the later
cohorts to be doing better than the earlier ones.

It was desirable not only to try to get a correct average over a wide range but
also to bring out how the forces might' be moving over that range. The author
had done something in that direction which the Royal Commission did not do,
and that was an advantage.

He thought that the authot’s method tended, in various ways, to overstate
the deficiency of the period. The author had neglected to take any account of
the fall in mortality, which had been continuous for many years, so that each
generation of births, to be of the same productive capacity when it reached its
reproductive period, need not be so large as its forerunner. A self-reproducing
table, however, could not bring out that effect, because it was based on a con-
tinuous cycle in which a given number of births were traced to their reproductive
ages and were then required to produce new births of the same number as those
from which they were descended. A form of measurement which did not take
account of falling mortality suffered from a defect which might make a serious
difference to conclusions drawn from it. The Royal Commission had made two
alternative assumptions, of a static mortality and of a decreasing mortality, and
the effect had been to reduce the deficiency of 10%, to 6 %. That was something
which mattered. If it was not possible to get a measurement right within that
margin of error, the method was open to challenge. Moreover, allowance for
the fall in mortality would steepen the improvement over the period, because
the later cohorts in marriage would benefit more from the fall in mortality than
would the earlier ones,-so that there was a double effect.
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His second point of criticism was in regard to the author’s use of constant
durational ‘achievement proportions’. The last marriage cohort for which those
proportions could be ascertained was that of 1925 or thereabouts. That was some
time in the past. So far as he understood the paper—and he confessed that he
found it difficult reading—the author seemed to claim that such duration
achievement proportions—i.e. the proportions of the total ultimate family
achieved at the end of successive marriage durations—were roughly constant
irrespective of the actual size of family and that the constancy was supported by
statistics for cohorts prior to 1925, and might therefore reasonably be assumed
to be still applicable.

That seemed to him to be a startling and challenging assumption to make,
because a small variation in the duration proportions would make a great deal of
difference in the measurement of the ultimate deficiency. He had not seen the
figures in the Royal Commission’s Family Census, but some extracts were given
in Table As, in which the author compared the experiences of two cohorts,
a 1910-14 cohort and a 1925~29 cohort. The speaker’s reading of that comparison
was that a definite change was taking place over the period. He did not think
that the durational achievements were constant. The big falls were in the earlier
marriage durations and the big incteases were in the later marriage durations.
There seemed to be a tendency for the durational incidence to be steepening in
favour of the later cohorts. ‘

That related to 25 years earlier, and he thought that there was reason to
believe that there might have been further change in the same direction; but it
seemed to him speculative to apply durational constants obtained from that
period to the extraordinary fertility experience which had been characteristic of
the war and post-war years. There were, he thought, reasons for expecting
post-war conditions to have the effect of birth production over wider and later
marriage durations than formerly. All classes of young mothers attended clinics,
pre-natal and post-natal, and their whole reaction from contact with knowledge-
able people at the clinics would tend, he was sure, to make them want to rationalize
their families, so to speak, by spacing out their children more than in the past.
That was a tendency which he would expect to flow from that situation, and it
would have the effect of pushing the durational achievements into the later
durations.

A similar tendency would almost certainly ensue from the practical difficulties
of the time. Young people could not get houses. Some of them had had children
in spite of that, but he was sure that the effect was some degree of postponement
in normal family-building habits. A like result would follow from the tendency
of women to remain at work after marriage.

Much of what he had said was purely personal opinion, but he thought that
it was of such importance that the author should have given more attention to it,
possibly by providing alternative measurements based upon conjectured changes.
It would be a long time before it was known what changes were actually taking
place, but that was no reason why they should not be foreseen, and it would be
helpful rather than otherwise if the author would give some alternative measure-
ments which would at any rate make it possible to see what difference to the
ultimate deficiency measurement would be made by a small change in achieve-
ment proportions, and therefore the degree of error which might be expected in
figures brought out by a mechanical self-reproducing model involving a single
measure which seemed to be rather doubtfully based.



266 Reproductivity in Great Britain

Mr E. Grebenik (a visitor) remarked that when he received a copy of the
paper he had been reminded somewhat wistfully of a time about 12 years earlier
when he read an article in Punch. The writer had seen a copy of an issue of the
Sournal of the Royal Statistical Society containing an article on population. The
writer, in effect, said ‘I am a plain man, and if I want to know whether the
population is increasing or decreasing in a particular year I count the number of
children who are born and the number of people who die. If the former
exceeds the latter the population is increasing; if it does not, it is decreasing.
'The statistician, however, is not content with that; he talks about potentials,
reproductivity indices, net reproduction rates and a thing called “ Kuczynski”.’
That was before the days of Vincent, Pollard, Karmel, Hajnal—and, it might
be added, Cox—and he shuddered to think what the writer would have said of
the author’s paper.

In considering the paper, he wondered whether demographers were not
‘barking up the wrong tree’ to some extent in talking about reproductivity and
the reproductive potential of a population. He gathered that they wished to
answer the simple question which the writer in Punch had asked himself,
namely, whether the population was increasing or decreasing. They had
abstractions called reproduction rates or indices of one kind or another which
all purported to give an answer to that question in the long run, but all those
indices involved, if not explicitly then at least implicitly, some sort of idea about
what was going to happen in the future.

If he had been the writer of that Punch article, and had known a little more
about statistics, he might have asked himself ‘what do I mean by a population
replacing itself?” Presumably he would have said that a particular cohort would
replace itself if the girls born in a particular year each had on the average
either one girl, or, if that were preferred, 2-:06 children, by the time they reached
the end of their reproductive period. That was a concept which he could under-
stand, and it lent itself to calculation, though with a certain amount of difficulty,
from the statistics. Unfortunately, by the time the results were available they
were usually 15—20 years out of date, because the reproductive period ended at
the age of 45, but the bulk of child-bearing was done between the ages of
20 and 30, so that if it was desired to know anything about current fertility it
was necessary to some extent to extrapolate.

In the case of the net reproduction rate, the extrapolation implicitly assumed
that age-specific fertility rates or mortality rates would remain constant. The
model which the author put forward, on the other hand, assumed a certain
constancy of rates which were specific by duration of marriage, or alternatively
of the total size of family which the married couple would ultimately have. It
might be argued—and he was not prepared to disagree—that those rates were
a good deal more stable and changed much more slowly than did annual rates
of age-specific fertility, but some assumptions had to be made about the future.

In the paper the author tested the achievement at various durations of
marriage against his model (in practice he would probably use current rates for
the model), and concluded that births were inadequate for replacement. In
practice reproduction was virtually complete at a marriage duration of 15 years.
The Family Census data showed that about 80 % of all births in marriage took
place within the first 10 years, and there, probably, a fair degree of constancy
might be assumed for the immediate future; it was not likely that that propor-
tion would change radically or quickly. On the other hand, the position was
very different when one looked at the marriages of short duration.
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Reproduction in modern times was very much a matter of planning, and the
model which he had in his own mind when he talked about reproduction was
based on the view that people when they got married had some sort of idea of
what constituted a reasonable family size, Most people had in mind a family
size which they regarded as reasonable or desirable, but they varied greatly in
the rate of family building. If times were bad, perhaps.the birth of the first
child would be postponed; the second birth might follow the husband’s promo-
tion, and so on. The point was, however, that if they married sufficiently young—
and the average age of marriage was at that time fairly low—they might have
a fair chance of achieving their goal, but to take a durational pattern of anything
less than 1o years and extrapolate on that basis seemed to be a little risky,
because in the Family Census there seemed to be an indication that there was
an inverse relationship between the fertility of the first five years of marriage
and the fertility of the second five years; an excess or deficiency in the fertility
of the first five years tended to be compensated in the next five years.

He was prepared to put up with reproductive indices which were based on
long durations of marriage—because people seemed to want them, he could not
imagine why—but felt that in analysing current fertility it was better not to talk
about reproductivity at all, but simply to try to trace to what extent there had
been changes in the size of the families of people at different durations of
marriage. Once those statistics were obtained—and they could be calculated
from the data tabulated by the General Register Office—for a fair period of
time, it would be possible to trace temporary fluctuations in fertility, but those
temporary fluctuations in fertility ought not, he suggested, to be translated
immediately into fluctuations in replacement indices. He would plead for a
generation rate of replacement, for regarding reproductivity merely as a historical
phenomenon, and for analysing current fertility without bringing reproductivity
into it at all.

He did not mean his remarks to belittle the author’s work, for which he was
very grateful. All he wanted to suggest was that, for the purposes of measuring

fertility changes, the concept of reproductivity might be irrelevant and in some
cases misleading.

Mr C. J. Thomas (a visitor) congratulated the author on providing in the
paper a very clear account of a new method of assessing reproductivity—a
method which appeared to have great potentialities. The virtue of the method
lay in the light which it threw on the fertility pattern of those marriages of the
recent past which had not yet reached the end of the fertile period. By dis-
tinguishing separate ratios relating to births of the various orders it revealed in
detail the merits and demerits, from the replacement standpoint, of the
marriages of the various years. The method would, he believed, provide a useful
tool for the investigation of the effects of social and economic changes on the
reproductive situation. For example, the effects of the trade cycle on child-
bearing might vary with birth-order, and might be conveniently investigated by
means of it.

The value of a method of that kind lay in the ease and reliability with which
it could be used for appraising the recent position, and it was in that connexion
that it could be suggested that further investigation was necessary. The paper
was an exploratory one, and the author had not yet fully investigated the best
ways of making the comparison between the model and the actual experience.
Members would all look forward to his further investigations in that direction.
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The author had been cautious in the way in which he had made the comparison,
and, while recognizing that some of the published statistics were inadequate for
making any refined comparisons, it remained to be demonstrated, in the speaker’s
view, that the reliance placed on the inertia of the weighted averages was fully
justified. The use of Models B and C instead of Model A would not affect the
relative positions of the corresponding ratios for the various groups of marriages
within the 12-year period, but the model chosen would exert a small influence
on the short-fall of births for complete replacement. The inertia of the weighted
averages, to which the author had drawn attention, was therefore both an
advantage and a disadvantage. On the credit side it facilitated a comparison
between the model and actual experience, even when the conditions were some-
what dissimilar, but it did so at the expense of precision, and means of improving
the responsiveness of the measure to fertility changes only could be the next
subject of study.

The author had effectively shown that a self-reproducing population could
provide a useful standard of reference, but conditions had to be reasonably
stable in all respects save those of the fertility of marriage before precise com-
parisons could be made. To the extent that the fertility patterns, nuptiality,
mortality and divorce conditions differed from the model, comparison became
more hazardous. The 12-year period which had been considered had not been’
demographically static. The war years had witnessed increased numbers of
marriages, particularly at the younger ages, and the changes were persisting. Those
changes had largely been brought about by bringing forward marriages from the
future.

It might be useful to consider a change slightly different from that from
Model A to Model B or C used by the author. The self-reproducing population
of the model might undergo a change which took the form of a borrowing of
marriages from the future in such a way that

(i) the proportion married at the upper fertile age-limit remained unchanged,

(i) the marriages were borrowed from one or more of the younger age-groups
and transferred to still younger age-groups,

(iii) the marriages brought forward followed the fertility pattern they would
have had if they had not been hastened.

Such a change would occur, for example, if those who were marked out for
marriage when aged 20-25 decided to marry when passing through the age-
group 15—20. There would then be an additional number of marriages over
a five-year period followed, at the end of that time, by a complete cessation of
marriages in the 20—25 age-group. Such a population would still be a self-
reproducing one, and the ratios, at specified marriage durations, of the number
of first births, second births and so on, when referred to the original model,
should, in the case of an ideal measure, assume a value of unity. However, the
method of comparison adopted, which involved the calculation of the number
of children of the various orders and related them to all the marriages which
had occurred in a given year, would give, in the transition period, values for the
average number of births of the various orders which were greater than those
in the model. That was the result of the over-weighting of the younger marriages,
and the effect would persist throughout the reproductive period of the group of
marriages concerned.

Those changes might appear unrealistic when compared with actual changes,
but the changes of the last few years might be considered to be somewhat
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similar with others superimposed. It would be interesting to find out how much
of the variation shown by the ratios in ‘T'ables 6 and 7 was due to that effect, and
whether the ratios should not, in fact, have been slightly lower than those given
in the tables.

One way of meeting the difficulty might be to consider the marriages of
a given year and to obtain birth-order fertility rates specific by age at marriage
and duration of marriage, and to combine them using the model proportions
of marriages in age-groups as weights. That would be a somewhat complicated
procedure, as it would be necessary to adjust, age-group by age-group, for
the breakage of marriage by divorce and death of husband, and the necessary
statistics did not exist. An easier and possibly equally effective course would
be to devise a marriage-factor index which could be used to assess any bias
in the figures. A possible index for the purpose would be the ratio of the
weighted proportions married in age-groups in the comparison year and in the
model using the model fertility functions as weights., That index could then be
used to assess any bias in the figures, and he thought it would be found that the
figures from 1939 onwards would be slightly smaller than those which had been
given.

There was the further point which the author made, that the durational
distributions incorporated in the model, which remained sensibly constant up
to 1929, did not appear to be markedly different in the 1 % 1951 Census Tables.
In those circumstances, had the author been carrying out his calculations after
the appearance of those tables he might conceivably have used a more recent
marriage-age distribution than the 1915-19 one. He could have used an average
age-distribution for the 12 yeafs under consideration, and, as that would be
rather nearer to the age-distribution of the particular year in the intervening
period, it might then be superfluous to use the suggested marriage-factor index.
If by appropriate adjustment ‘model’ effects could be largely eliminated from
the ratios the value of the method would be further demonstrated.

His point was that when the conditions were not static the comparison ratios
were biased slightly upwards or slightly downwards, and other means of
obtaining more refined comparisons under changing conditions should be
investigated. Whenever the conditions appeared to be reasonably settled, then
those conditions. should be the ones incorporated in the model. A previous
speaker had suspected an overstatement of the deficiency. He himself suspected,
as he had tried to explain, that the marriage-age distribution incorporated in the
model might be responsible for a slight understatement. The author had there-
fore obviously provided a topic for discussion, and his further stimulating
contributions on the topic would be appreciated.

Mr R. E. Beard, in closing the discussion, said that when approaching
problems in a scientific manner it was usual to put down a definition of what it
was desired to measure. One speaker that evening had already referred to that
point and had questioned whether ‘reproductivity’ was an appropriate word
to introduce into the paper under discussion, and it was important to look at the
meaning of that word before discussing the paper. It was a concept which had
been introduced into demographic studies to indicate whether or not a group
of births would replace themselves before the end of their reproductive period.
It was essentially a generation concept, and only in a very special sense would
actual population movements bear a direét relationship to an index of repro-
ductivity defined in that way,
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Within that concept, the factor which mattered was the number of births
during the child-bearing period, and questions of marriage and legitimacy were
immaterial to the concept, as could easily be seen by comparing, for example,
two populations in which the numbers and distributions of births by age of
parent were identical, but in one of which the marriages occurred at earlier ages.
A reproduction index based on marriage fertility would show different values in
the two populations, but the true positions with regard to reproductivity would
be identical.

Against that concept of reproductivity it was of interest to look at the various
methods which had been developed to measure it. The first crude measure-
ment was, of course, the natural excess of births over deaths in a population,
but it was obvious that that net increase conveyed very little information about
the concept sought and was largely dependent on the age structure of the
population. In historical development, the next index had been the ‘replace-
ment index’ based on the calculation of the stationary population supported by
the recorded annual births related to the actual population. There again the
index largely depended on the actual age structure of the population, and con-
veyed little of the true measure of reproductivity.

The net reproduction rate had next been developed with the object of
eliminating the effect of age structure. It was essentially a calculation of the
total births expected from the survivors of a group of new-born infants, using
the fertility and mortality rates at successive ages experienced in a given calendar
year. Male, female and joint reproduction rates had been devised, and also an
‘effective reproduction rate’ which allowed for projected mortality. The criti-
cism which could be directed against the use of that type of index flowed
directly from the concept of reproductivity itself. The measure being sought was
one of generations, and the use of factors calculated at successive ages in a
particular calendar year ignored entirely the substantial fluctuations which
occurred from year to year in all the factors concerned, and which might well
give rise to results far removed from reality. For example, in a generation
calculation there was inevitably a close relationship between the fertility of
women aged, say, 19 in 1940 and of their survivors at age 24 five years later,
since the factors affecting the fertility, such as the probability of marriage, were
interdependent. The fertility rates of women of the two ages in a given calendar
year, say 1940, would not, however, bear such a relationship, particularly in the
light of external factors existing at that time, which had a profound effect on
the probability of marriage and on fertility.

Instead of recognizing that the life-table technique which had been imported
into that type of calculation was inappropriate in the circumstances, on account
of the nature of the variations involved, and that no single index was appropriate
for describing the particular problem, demographers had directed their attention
to modifying the net reproduction rate, basing their arguments on the theory
that fertility rates dependent on age had to be corrected to allow for the incidence
of marriage. That led to further difficulties, however, as it had soon been
recognized that the unstable nature of marriage rates made it necessary to use
some set of hypothetical tables which made the resulting index largely a matter
of judgment, and of .extreme difficulty in interpretation. That line of thought
finally led to the development of indices based on average family size, but the
fundamental weakness still remained.

The author had developed a further refinement in which models were built
up on certain assumptions regarding the various factors entering into population
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structure. It was probably correct to say, on the basis of completed fertility,
that a comparison of actual data with his models could give rise to results having
a certain usefulness. The real problem, however, was whether his models were
appropriate criteria for measuring incomplete fertility, and in considering
Table 6 it was pertinent to consider the figures against the background of the
total number of marriages and total births. In 1939 and 1940 the number of
marriages had been high, and Table.6 showed that the fertility in the early years
of those groups had been low. However, in 1942 the total number of births
rose substantially. In fact, on the concept of reproductivity mentioned earlier
there had been a substantial increase, whereas the figures of Table 6 suggested
the opposite effect. In the same way, Table 7 could be criticized as giving a
biased view of the replacement problem. It was, in fact, only one aspect of the
subject and one which, over the period concerned, almost certainly gave a
pessimistic result.

In view of that criticism, it was important to appreciate that the paper pro-
vided only one aspect of the question of reproductivity, albeit a useful and
thorough analysis for which the author deserved praise. It was, however, far
from a final answer to the problem, and there would seem to be strong grounds
for picking up the subject again at the point of the net reproduction rate and,
ignoring the life-table technique, making a study of the generation structure of
fertility by attained age of parent.

The President (Mr W. F. Gardner), in proposing a vote of thanks to the
author, said that a paper which fell within the province of demography was
always welcome at the Institute. The future numbers, and more particularly
the future age-distribution, of the population were of the utmost importance to
the actuarial profession. Not the least among their preoccupations was the
relative numbers of young and old persons with which the economic balance
both of social insurance and of private pension funds was so much interlocked.

He felt that all research into the rate of replacement of the population was of
great usefulness, and the Institute was indebted to the Demographic Study
Group of the Students’ Society, and more especially, of course, to Mr Cox, for
laying before them the results of a thorough exploration of one line of approach
to the problem. The paper had involved much intensive computation, and the
construction of the self-reproducing models could have been no light task, If
the use of such models in demography was in itself not new, the work never-
theless represented an original piece of research, throwing light on the popula-
tion situation of the country.

As had been said by many speakers, the subject was not one on which finality
was possible; but by patient and unprejudiced pursuit of the facts they might
slowly increase their understanding of what was a most complex problem. It
seemed to him that in the quest three things were above all necessary: hard
work, integrity of purpose, and sufficient humility to be satisfied with limited
objectives. The author had amply fulfilled those requirements.

Mr P. R. Cox, in reply, remarked that it was fortunate that Mr Stephen
Potter was not in the audience that evening; otherwise he might have been
accused of ‘ groupmanship ’—the art of getting work done by others and taking
the credit for it oneself.

He would like to say how the Demographic Study Group had come to look
at the subject from the point of view which had been adopted. Two years
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earlier, in another paper (reference(s)) produced by the Group, an attempt
had been made to analyse fertility as simply as possible, avoiding all the
complexities. That paper should be considered in conjunction with the one
under discussion. It might be asked why they had departed from the simple
approach and taken up the complicated question of reproductivity. They had
done so with their eyes open, and after many discussions on what could be
hoped for from that approach. Simple measures could tell how fertility was
varying from one year to another, but could not, so far as was known at the
moment, tell much about how a population was progressing, whether it was
above or below the line. That was one reason why they came to try measures of
reproductivity. Another reason was that although the subject had been tackled
from time to time the problem did not appear to have been solved. They did
not expect necessarily to solve it, but there seemed to be a challenge implied by
something which had not been completed and which invited another attack
upon it. That was why they had tried the ‘model”’ approach. The object of using
models and making a tracing had been to treat the subject in a new way and to
track down if possible the elements contributing to population replacement.
Criticism had been made of the heading to Table 7, and he agreed to some
extent with the opener on that point. The aim was to improve on Table 6,
where the models—derived as they were from current experience—did not
exactly match the experience of the past 10 years, and to try to eliminate all
elements not directly germane to fertility, such as the migration of women who
married Canadian and American soldiers and bore their children elsewhere.
Table 7, therefore, was the last item in the tracing, showing the difference
between the actual fertility and the more relevant self-reproducing model.

He referred to the criticisms by Mr Derrick and others in connexion with
Table A 5, saying that the question was whether the Table showed the durational
build-up of families to have remained constant. A related question was what
had happened to the marriages contracted since 1925—29. One of the difficulties
in fertility analysis was to find anything which had been approximately constant
for a time. The original and much fuller version of Table A5 contained the
experience of all the cohorts between 1910—14 and 1925—29, and it seemed that
over that period there had been approximate stability in the build-up rates. He
agreed that the figures for 1925-29 might indicate a slower build-up than the
figures for 1910-14, but the difference was not large. When the 1951 Census
19, sample tables had been published, he had been anxious to see whether it
was possible to draw from the fertility tabulations any definite conclusion as to
whether or not the rate of building up families had altered. It was not easy to
get a completely clear answer from the Census, but he had formed the impression
that there had been no slowing down.

With regard to the question of the future and the past, it had been said that,
if there had been a slowing down, Table A5 was an unrealistic basis for the
models. There was, however, another way of looking at the matter. Table 7
gave the number of children born so far to couples in comparison with certain
standards. It did not say anything about the future—the aim had been to avoid
extrapolating. If it were true that couples were building up their families more
slowly, that would show up in due time, but for the present such a development
was in the category of those future elements the consideration of which had
been deliberately avoided. .

He was a little surprised at the suggestion that they had not looked ahead
enough and that falling mortality should have been brought into account. It
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had been the aim of the paper to be as factual as possible and to avoid any
guesswork, It appeared from their remarks that certain speakers still regarded
the analysis in the paper as incorporating an element of the future, but the
aim had simply been to produce certain model calculations which could prove
nothing, but which might guide opinion in a certain direction.

Mt Cox has subsequently written as follows:

Mr Grebenik is, of course, quite right in saying that the extent of repro-
ductivity can be measured with certainty only in relation to the more distant
past; for marriages of less than 10 years’ duration there must be uncertainty
because their families are not complete. Nevertheless, the analysis in Table 7
provides a convenient comparison for recent short-term variations in fertility.

Mr Beard’s criticisms are destructive in nature, and although he offers an
alternative approach, namely, the generation aspect of fertility by attained age
of parent, the data available today do not permit extensive inquiries to be made
in this manner. It is hoped that the possibilities will improve with the passage of
time, and that a valuable additional method will thus be provided along the
lines he suggests.

Mr Clarke, Mr Barnett and Mr Derrick have each provided plausible reasons
for a slower rate of child-bearing in the early years of marriage in present
circumstances. It must be remembered, however, that fecundity declines with
advancing age and that if opportunities are lost early in life it may not be
possible to catch up later on. ‘Slowing up’ does not necessarily mean that
fertility has not declined.

Mr Beard seems to suggest that the rise in births in this country in 1942 is
not reflected in Table 6, but if the appropriate years of marriage and durations
of marriage are examined, the effect of the rise can be seen in increased per-
centage rates.

When Mr Derrick says that fertility is known to have run for many years at
a level of 20 9, below replacement standard and suddenly to have improved to a
deficiency of only 10%, he is surely comparing the results of two different
techniques of measurement. It is notknownwhatwould be found if the methods
in the paper or those of the Royal Commission could be extended to the years
before 1938, but it seems unlikely that they would reveal any very sudden
transformations.

Mr Thomas makes some ingenious suggestions for improving the models,
which might well be profitably pursued. It seems doubtful, however, whether
much change would follow from using a current age-distribution of marriages,
because this would be intermediate between the ‘old’ one of 1915—19 in Model A
and the ‘future’ one in Model B.

Mr Barnett refers to social influences affecting family size. He may be right
in his speculation that the couples who have fewer children than they desire
outnumber the couples who have more children than they desire. It must be
remembered, however, that we have had full employment for the last 10 years,
If this could not be maintained at any time in the future the numbers of children
desired by married couples might rapidly be reduced.
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