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Introduction

In the first of these two articles, such data aavigilable on the number of boy choristers in
Anglican parish-church choirs was presented andyae@ A mathematical model was
developed that enabled an estimate to be madesafimber of men who, as a result of the
fall in the number of choristers and the secul&ioraof State education, would have been
largely untouched by Christianity. The estimatetfos year is a little over a million; by 2029,
the end of the choirboy era - when a nine-yearinld963 would be 75 years old - the
estimate is about two million. The mathematical eldd ‘phenomenological’ in that it is
essentially an attempt to describe the changedntréditional choir rather than to explain
what has happened or to establish possible causes.

The model was based on two ideas. The first isttieatate of fall in the number of choirboys
would have to be proportional to their number. @thge, there would come a time when all
the remaining choirboys in the UK would disappdarast simultaneously. A far more likely
scenario is that, as with many other naturally-ocog decay processes, thaction lost in

any given time period remains more or less constaoughout. The second basic idea was
that there had been a time of relative stabilitiobethe decay process became noticeable, a
time during which whatever was causing the decayta hardly any effect but nevertheless
had come into existence. These two ideas are mrifitor a mathematical description of the
process, the logistic model, which fits the ava#adata.

However, little has actually been gained by simfiitjng a mathematically-generated curve
to some points on a graph. What is requiredtisary that provides some kind of explanation
for the observed decline of the traditional chudttoir. Without such a theory it will be
impossible to identify in a convincing manner theuse(s) of the decline or to gain the
support required to put matters right.

Two hypotheses

It is generally accepted by scientists that a sifiertheory cannot be proved; the best we can
hope for is that it will fail to be falsified by prriment on very many occasions and for a
wide range of experimental conditions [8]. In theegent context, however, it would be
impossible to treat every parish-church choir aseparate experiment and to compare
changes in its size and composition with theoregzgectation. On the other hand, a theory
expressed in terms of the total numbers of chossteth male and female, and of all ages, is
the choral equivalent of those branches of scighe¢ deal with the properties of large
numbers of individual entities whether they be atdmic particles, atoms or molecules.

If a theory is to be tested by comparing measurésnerth calculated results, it is clearly
necessary to ‘formulate’ the theory in terms of attlematical relation between the various
physical factors of interest, e.g. mass, lengtmeti temperature, etc. But before we can
formulate the theory, we must have some fundaméigak, however vague or fanciful, upon
which to base our equations. In the history of moée there have been many such basic ideas
which have been rejected because the theories baisethem failed the acid test of



experiment, e.g. phlogiston (a hypothetical sulistareleased on burning). Even Newtonian
mechanics, once regarded as the corner stone sigshyails in this regard.

So what are the fundamental ideas - higgotheses - on which we are to base our theory of
the decline of the traditional choir? AccordingDo Martin Ashley [9] of the University of
the West of England, evidence supports "the claia if girls were allowed in the choir, most
boys would leave". Our first hypothesis is thert tiha rate of decline in the number of boys
in parish-church choirs is not only proportionaltbeir total number (n) at any given time
(t) butis also proportional to the total number of girls (g). The first part of this hypothesis is
the same as that used previously (the ‘radioacteey’ model), and which led to the logistic
equation; the second part embodies the idea thet @@ reluctant to remain in choirs with
girls or perhaps even to be associated in the mohtiseir peers with an activity favoured by
girls.

The second hypothesis is that the ratenofease in the total number of girls in parish-church
choirs is not only proportional to their total nuentat any time but also proportional to the
total number of boys. In this case, the first part of the hypothesit/Ecal of many naturally
occurring growth processes. Such ‘exponential’ ghowrocesses are characterized by a
doubling in a fixed period of time, e.g. the popiaa of the world doubles in roughly a
century. The second part of the hypothesis is @nession of the innate feelings expected of
any group excluded, in what is perceived to be raitrary fashion, from any given activity
regarded by that group as desirable. It is equitale saying that girls are attracted into
choirs because of a 'me too' factor (if the boysaait, why can't we?).

As shown in the Appendix, these two hypotheseseemily be expressed in the form of two
‘rate’ equations each of which contains both depehd/ariables, n and g, and which in
general are assumed to halitferent rate constants. In other words, no other assumjbias
been made about the relative rates at which bogartdérom choirs and girls join. It is also
shown in the Appendix that these two equationsbearearranged to give two more equations
each of which involves either n or g, but not bdttareover, apart from a sign, the second
pair of equations are of the same form and hmawaerically identical rate constants. In other
words, once the two dependent variables have bemarated, it is a logical consequence of
the two hypotheses that the rate of increase imtmaber of girl choristers exactly matches
the rate of decline in the number of boys; the psacesses are mirror images of each other.
We have therefore demonstrated on the basis diMhdypotheses that during the time when
there are significant numbers of baryd girl choristers, the state is essentially unstable

In addition to this somewhat surprising resultjsitalso shown in the Appendix that the
equation derived in this way for the number of bisysf exactly the same logistic form as that
assumed in the first article, a form that was aglopargely as a matter of fitting an equation
to the available data. The assumption of a logistioe for boys is therefore supportad
posteriori by the logical consequences of the two hypotheses.

Whereas the logistic curve for boys starts fronptomal steady stateyrsometime prior to
1963 (calculated to have been about 182,000 btlys)logistic curve for girls rises from a
very small number shortly after WW2 to a steady unknown level g sometime after about
1980. Unfortunately, it is not possible to dedure steady number of girls from the available
data; all that can be done is to locate the curvéhe year axis using the published figure of
80,000 girls in parish-church choirs in 1963 [1dpwever, because the transition, from the
state in which choirs were largely all-male to amevhich the majority of the top-line were



female, occurred over a relatively short periodiroe (less than about thirty years), it is likely
that the steady-state number of girls will be rdygiqual to that for boys. By a ‘relatively
short period of time’, we mean comparable with @dverage time a man is expected to be a
member of a parish-church choir, often thirty atyo/ears. The conclusion must be that the
typical choir will have survived the transition athts size will have been fairly stable during
the transition years and that only a@smposition will have changed. We therefore make the
further assumption that the notional steady-stareber of girls will be equal to that of the
boys. From this assumption, and the published vafgefor 1963, we can then easily add the
logistic curve for girl choristers to that alreagtyown in figure 1 of the first article; it is alao
simple matter to add the curve for the total nundderhoristers, as shown in figure 3.
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Figure 3. Numbers of boy and girl choristers and the total number of young choristers plotted
against the year; according to the analysis, the two logistic curves must have the same rate
constant although it is assumed that the steady-state values for each curve are equal. The
analysis indicates that the total number of choristers reached a maximum of 280,000 in 1970.

A point of clarification must be made at this poifibe rate of increase in the number of girls,
which forms the basis of the analysis, represdm@sdit rate of increase; the steady state is
one in which the number of girls leaving exactlytomes the number arriving. There is no
implied change in either the mean age or the agfeilalition of the girls. If we assume that
girls arrive and depart at about the same agesrdkd boys, the analysis so far can be readily
extended to considerations of the age distribut@ingen and women in church choirs, we
shall return to this topic later.

Before outlining the results thus obtained, howethare is a further observation that must be
made; one of the plots shown in figure 3 indicatest at about 1970 the total number of
young choristers reached a maximum of about 280,800 thereafter began to fall to the
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steady-state number of about 182,000 of whom tisé majority would have been girls. The
graphs indicate that in 1970, not only would theawe been perhaps the largest number of
young choristers in the history of church musid¢he UK, but there would havaeen equal
numbers of boys and girls. At this time, a strong case could have been nmiadavour of
admitting girls into parish-church choirs. The popnts of the case for the girl chorister
would have been able to claim the apparent suéoek®70 as evidence that the admission of
girls had been generally beneficial. Although marditionalists had misgivings about
admitting girls, no convincing counter-claim couldve been made at the time because the
trends underlying the apparent success were difficudetect, let alone quantify. Few would
have realized in 1970 that the trends were potigntissastrous and indicated a fundamental
instability in the overall composition of the youalgorister population.

The relative number s of men and women in church choirs

In the first of these articles, a mathematical nhades used to estimate the number of men
who would have been boy choristers had the notistealdy state persisted indefinitely rather
than giving way to the logistic decline. Having n@stablished the fuller picture of the
related changes in the numbers of boy and girlistess, we can now estimate some of the
properties of the totahdult populations of Anglican parish-church choirs. Taka& such
estimates, it is necessary to make one or two iaddit assumptions. The estimates are
therefore only as plausible as the assumptions wgach they are based, and must be treated
as such. Nonetheless, if the assumptions are rablgoand accord with common sense, the
estimates should be a fairly accurate reflectiothefreal situation.
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Figure 4. The ratio of men to women choristers in Anglican parish-church choirs plotted
against year; it is estimated that there were roughly equal numbers in the year 2000 but by
the year 2030, the women could possibly outnumber the men by nearly 10:1.

As shown in the Appendix, it is possible to estienttte way in which the ratio of men to
women choristers varies with time. We assume theat ohoristers are primarily drawn from
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the ranks of the boys who have outgrown the top, Inotionally at the age of fifteen. For the
sake of convenience, we define women choristerth@se female members of choirs who
have also reached the age of fifteen. We also asshat equal, but unknown fractions of
each sex remain after the age of fifteen and ttoaighly speaking, these adult choristers
remain indefinitely or are replaced by those ofikimage. In other words, we assume that the
numbers of men and women moving into the adultgzateat any given time are proportional
to the numbers of the oldest boy and girl chorsstatr that time, and that the constants of
proportionality in the two cases)(are equal. In calculating the resulting rationoén to
women choristers, we then find that timknown constant of proportionality cancels out and
the numerical value of the ratio can be calculateabsolute terms and plotted as a function
of time, as shown in figure 4.

The age distributions of men and women in church choirs

Although it is possible to deduetgebraic expressions for the numbers of adult choristers fo
any given year in terms of the unknown consi@nit is not possible to obtainumerical
values without a numerical value for this const&tdwever, there are meaningful statistical
parameters that can be obtained from the analyigi®w prior knowledge of the unknown
constant. Two such parameters are the mean apar(f the age range for the adults of each
sex, the latter expressed through the standar@ti@vic) of the age distribution, as shown in
the Appendix. The variation in these four parangevéth time is shown in figure 5.
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Figure 5. The mean age and age range for men and women choristers in Anglican parish-
church choirs plotted against year; the mean age of the men consistently exceeds that of the

women by nearly two decades whereas the age range for men is now falling and that for
women is increasing.
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As described in the Appendix, we can visualize age distribution of either sex by saying
that, roughly speaking, the upper and lower endb®fage range are given by the mean plus
or minus the standard deviation; in symbols, theyeais then from p & to g +o. Although

the plots in figure 5 quite clearly show the treimd¢he mean ages and age ranges for the two
sexes, in particular that their age ranges werghiguequal in the year 2000, what is perhaps
not so evident are the following results which pr@bably a consequence of the symmetry of
the two logistic functions.

First, the mean age of men at the earliest times/shn the graph is almost exactly the same
as that for women in the year 2030 (~45). Secdm standard deviations for the two groups
in the year 2000 are also about the same (12 yegns), the initial standard deviation for
men and the final value for women are also abogitsime (17 years). Finally, the standard
deviations for men in the early years and for worimetihe year 2030 are also about the same.
These results are summarized in the table, in wthieHminimum’ and ‘maximum’ ages are
expressed in terms of pos-and u +o, although it should be borne in mind that thegerks
are notional in the sense that the true age disioibs will be quasi-continuous functions with
‘tails’ and also are likely to be asymmetrical abthe means. Moreover, the accuracy of the
calculated results depends on the assumptionsnedtlearlier and are therefore only an
indication of the actual situation.

Ages of men Ages of women

Year Min. Max. Min. Max.
Pre-1960 27.7 62.3 15.0 24.6
2000 44.3 68.0 22.0 45.8
2030 62.6 73.8 27.3 61.6

Table 1. The notional maximum and minimum ages of adult choristers in Anglican parish-
church choirs for the period prior to the transition, for the year 2000, when the age ranges of
men and women are reckoned to have been equal, and at the end of the choir-boy era.

Summary and Conclusion

A fair criticism of both the present and previouictes is that the theory of the decline of the
traditional choir is based on insufficient data. wéwer, this criticism relates merely to
numerical data and not to the very substantial amount @¢bhcal information which, though
unquantified and perhaps even apocryphal, is netesh of value. For those who have spent
a lifetime in parish-church choirs, there is no lolothat there has been a major change in the
composition of such choirs, and that the time-sdaleng which the change has occurred is
relatively short. It has been demonstrated thaearly based on two simple hypotheses leads
to such an instability, both in terms of scale dndation. Moreover, it is shown that not only
can this transition be expressed numerically, bat the future composition of adult choirs
can also be quantified. Although there has beenhndigcussion amongst scientists of the
relative merits of testing a theory either aga@gieriment or in terms of its predictive power
[11], the predictions presented above will remaalids only so long as the underlying
assumptions are valid. If bodies such asRbgal School of Church Music have data that
invalidate the theory, then the predictions basedt could have been safely ignored were it
not for the fact that the boy chorister is alreatipost extinct in parish churches.
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That the same phenomenon is absent from cathadrsiifl used to perpetuate the myth that
the admission of girls into parish-church choira b& achieved without the loss of the boys.
Perhaps the main reason for the stability of titeeziral choir is that the presence of the boys
is hardly voluntary, at least in the sense thatliappgn the parish context. The essential
instability associated with the admission of gin® parish-church choirs is because the boys
are free to leave.

If we regard the idea of ‘inclusiveness’ as parsoime kind of ‘social theory’, then such a
theory should be tested in exactly the same wakiatgpropounded in this article, that is by a
comparison between experience and prediction gpsrhegarded as a logical consequence of
the theory rather than ‘something known beforeharidie proponents of the idea of
‘inclusiveness’ were presumably predicting the fadld equal participation of both sexes in
parish-church choirs, it being inconceivable thmtytwere actuallyntending to drive out the
boys. That being the case, the fact that thereanehardly any parish choirboys must surely
point to the failure of this theory. By the samé&en, albeit in the light of hindsight, the
theory presented above accords exactly with the tfet the era of the traditional parish-
church choir is now all but over.

So the difference between these two theories & cthe idea of inclusiveness is shown to be
flawed in that it clearly leads to undesirable @ngences. Apart from the loss of the
tradition, over a million men will have been dented experience of choir membership or, in
view of the increasing secularization of the Stadeication system, with any experience of
Christianity. The leaders of the Church of Englamaly strongly criticized for their silence on
a number of important social issues [12], appeasupport the adoption of exactly the
policies that have not only contributed to the rn#sstruction of the choral tradition but have
thereby contributed to the social evils associatgith its loss and which epitomize the
widespread moral decay we now see all about us.
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Appendix
The two hypotheses on which the theory is basedeareadily formulated in mathematical
terms. If the total number of boys at any time tenoted by n, the rate décline of this
number, which is proportional not only to n itskift also to the total number of girl choristers
g in Anglican parish-church choirs, can be writssn

dn/dt = —ung (7

in which u is the constant of proportionality. Siamly, the rate ofncrease in the number of
girls can be written as
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dg/dt = 4pgn (8)

in which the constant of proportionality, is in generaldifferent from p. We can easily
rearrange these two equations to obtain

gn = (16).(dg/dt) = —(L/p).(dn/dt) (9)

A simple analytical operation (integration) carrimat on this latter equation then leads to the
result that

glp =—n/p + ¢ (20)
The value of the constant (of integration) c ised@ined by noting that at a time when there

was a negligible number of girls, i.e. when g =tt& number of boys was the steady-state
number ; it then follows that the constant ¢ must equilnEqg.10 then becomes

glp = —n/u + @/ = (n—n)/u (11)

so that
g =¢.(no— N)/y (12)

When this expression for g is substituted into gey& obtain
dn/dt = —pp.(np— n)/ = —p.Ng(1 — n/ny) = «n(1 — n/n) (13)
on cancelling the constant p, rearranging the tesul settingpn, equal to the constart i.e.
eNp =K (24)

Eq.13 isexactly the same differential equation that was introduced in the previous article; in
the present case, however, this equationdedsced from the two hypotheses rather than as a
means of fitting a curve to some data points. Tdlat®n to eq.13, the logistic function, is
therefore given by eq.2 of the previous article.

By an analogous argument, when the number of bagdbcome negligible, eq.8 tells us that
the rate of change in the number of girls, dg/dtaiso negligible and that therefore the
number of girls is another constant number,lgthen follows that the constant c in eq.10
must equal g¢. Eq.10 then becomes

nip =—gb + plp = (o — 9y (15)

so that
n=u.(@- 9k (16)

When this expression for n is substituted in egy@ obtain

do/dt =ogu.(»— 9)kp = gp.6(1 — 9/@) = 1g9(1 - 9/@) (17)
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on cancelling the constant rearranging the result and replacing jpy the constarit. The
solution to this last equation is again of the $tigiform; it is of the same form as eq.13 apart
from the leading sign which denotes an increagiaitper than a decreasing function of time.

In deducing egs.13 and 17, we have derived twoessgmons for the constant of integration c,
ie.,
C=n/u =gl (18)

from which it follows thatpny, must equal pg But as these terms are respectively equal to
and?}, it follows that the two rate constantsandX, are also equal. If, as discussed in the
text, the steady-state valuesand g can beassumed to be equal, the logistic curves for the
fall in the number of boys and the rise in the nemaf girls will have equal and opposite
slopes for any given fraction of the steady-stakie; they will be mirror images of each
other, as shown in figure 3.

The solutions to egs. 13 and 17, respectivelyear of the first article and its analogue for
the number of girls,

90 = 9. [{(go /o) — 1}.expfic(ts — )} + 1J* (2a)

in which, as proved earlier, the rate consiaig the same in both solutions. The location of
the curve of g/st in figure 3 is fixed by the reported number afgg 80,000, in 1963 [2].

If we assume that a fraction)(of either boys or girls who reach the age ofegft remain
members of parish-church choirs, then we can e&irmanumber of characteristics of the
adult choirs in the Anglican Church. First, we note that in trear t, the number of boys
reaching the age of fifteen will be given by th@®ession n(ty, in whicht is the ‘lifetime’ of

a boy chorister. Of these, the fractiomwill remain. It then follows that s years latem,the
year y = (t + s), when these boys have reachedgbef a = (15 + s), the number of choirmen
of this particular age is given by the expressiam(t)/z. So in the year vy, thital number of
choirmen, N(y), of all ages between fifteen andesgy-five will be given by the sum of
an(t)/x for those ages, in symbols,

N(y) = Sumpn(t)/]. (19)
However, from the above definitions, t =y — s = a — 15) = (y + 15 — a) and therefore
N(y) = Sumpin(y + 15 — a)y] froma =15to 75 (20)

In other words, the first term in the summatiorgigen byan(y + 15 — 15) for a boy of
fifteen in the year vy, i.e., an(y)k, and the last term ign(y + 15 — 75), or an(y — 60)t,
indicating that the ‘boy’ in questiom the year y would have been fifteen, sixty years
previously.

Although no figure is available for the paramatert is reasonable to assume that much the
same numerical value would apply to girls; to abtastimates for the factors of interest we
can certainly make this assumption. In calculathng ratio, R(y), ottotal number of men to

that of women in Anglican parish-church choirs, the unknown paegero will cancel, as will
the factorr if we treat the two sexes equally. We then finat th
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R(y) = Sum[n(y + 15 — a)][/Sum[g(y + 15 — a)] (21)

in which each summation covers the ages from fifteeseventy-five. Although analytical
expressions can be obtained for these summatiorisgfations), it was found to be
convenient to use a purely numerical techniqueTTfig results are shown in figure 4.

Two other factors of interest, that are indepenaéihe unknown parameter are the mean
age and the spread in ages for each of the twossiexadult choirs. In each case, the
appropriate equations are, for the mean ages

M1 = Suml[axn(y + 15 — a)[/Sum[n(y + 15 — a)] X22
and
M1’ = Sum[axg(y + 15 — a)]J/Sum[g(y + 15 — a)] 3)2

for the two sexes, respectively, the summationaghever the same age range as before. An
estimate of the spread in ages is given by a wellAln expression [13] for thgtandard
deviation of the age distribution. The method involves fratculating themean-square age,

of each distribution,

M2 = Sum[& xn(y + 15 — a)[/Sum[n(y + 15 — a)] (24)
and

H2' = Sum[& xg(y + 15 — a))/Sum[g(y + 15 — a)] (25)
respectively, and then using the expressiqn — ulz) for the standard deviation. The results
are shown in figure 5 and in table 1.
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