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Charles Babbage and the Assurance of

Lives

MARTIN CAMPBELL-KELLY

In 1824 Charles Babbage was appointed actuary of the Protector Life As-
surance Society of London, which lad him to prepare a new set of life tables
and undertake a study of the Iife insurance industry. He subsequently wrote
his well-known book the Assurance of Lives (1826)." This article describes
the role of Charles Babbage in the development of iife insurance and the
reform of the iife insurance industry, and the significance of the Assurance
of Lives in his intellactual development.

During his lifetime. Charles Babbage (1791-1871) was a
well-known scientific figure, but after his death he was
largely forgotten for 80 years. He rose to prominence again
in the carly 19505 &s a result of the remarkable extent 10
which s Analybcal Engine had anticipated the modem
computer. Almost as if making up for the decades of neglect,
there was at first a considerable entical overreaction and an
exaggeration of almost all of Babbage's other accomplish-
ments. However, during the 19705 and 1980 there has been
a steady reappraisal of his work, and we are gradually get-
nng a better measure of his achievements — for example, as
a mathematician. as a table-maker, as an economist, and as a
cryplographer.”” While Babbage made several major contri-
butions to knowledge, notably in computing machinery,
mathematics, and economics, many of his other contribu-
tions — including life insurance — can be fairly described.
if next as secomnd rate, then certainly of the sccond rank. (For
a fuller discussion of Baubbage™s published output. see Vol. |
of the Warks of Babbage.”)

Prior to his involvement in life insurance, Babbage's
background had been largely mathematical and aca.
demic. He had gradualed from Cambridge in 1814 and
had married and settled down in London the following
year. With an mncome that Babbage estimated at £450 a
year, made up of an allowance from his father and his
wife’s own income. he was able to live the life of an
amatcur gentleman of science,” He was elected to the
Royal Society for his mathematical rescarches in 1816,
and in 1822 he achieved major scientific stature by his
proposal for 1 Difference Engine for calculating and
printing mathematical tables. The construction of the
Difference Engine was to be his principal accupation for
the next decade, so his interest in life insurance was a
diversion that occupied only a fraction of s ume during
1824 and 1825.

In 1824 or a little carlier, Babbage was asked 1o become
the actuary of a soon-to-be-promoted jomt-stock company,
the Protector Life Assurance Society of London. He recorded
in his autobiography:

The proposttion made to me was that T should have the
entire management of the concemn as director and actu-
ary, with a salary of £1300 a year, and apartments in the
establishment, with liberty to practise as an actuary.

On consulting my friend the late Francis Basly,
F.R.S., who had himself practised as an actoary. he
strongly advised me to accept the office. He assured me
that the profit arising from private practice could
scarcely be less than £1000 2 year, and would probably
he mach more,”

For Babbage, now 1n his carly thirtics and with growing
family commitments, the prospect of a total income in ex-
cess of £2500 a year was a golden opportunity.

To set the Protector in context, the period from 1823 to
1825 was one of wild financial speculation. during which
many life insurance companies were floated. moce than
doubling the total number of Bratish life offices to over 50,
Actuaries for the rash of newly promoted insurance enter-
prises from 1823 to 1825 were n very short supply. There
were not more than a dozen first-rank actuaries in Britain in
the carly 18205, and most of them were already engaged
with established insurance companics, For example, William
Morgan FRS was actuary of the Equitable Society, William
Frend was with the Rock, Joshua Milne FRS was with the
Sun, and H.J. Brooke FRS was with London Life. The short-
age of established acluaries opened up opportunities for a
new gencration 1o cmbark on actuanal careers. Besides Bub-
bage, others selting out as actuaries in this period included
Benjamin Gompertz FRS (1779-1865), actuary of the Alli-
ance Assurance Company:’ Griffith Davies (1788-1855),
actuary of the Guardian;" and Thomas Young FRS (1773-
1829). who became actuary and physician of the Palladium,”

The early development of life
insurance

Babbage began his actuarial stadies — as with almost all
his intellectual endeavors — by reading around the subject.
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Babbage and Life Assurance

Even in Babbage's time the subject of life insurance was
well documented and accessible to any well-informed person
through encyclopedias and magazine articles as well as spe-
clalized monographs.* Babbage also had access 10 knowl-
edge on insurance through his friendships with Francis Ma-
seres, who had published actuarial works, and Charles
Hutton. who had compiled 1 number of entries on insurance
wpics in his Mathematical and Philosophical Dictionary."
Another of Babbage's friends. Francis Baily FRS (1774-
1844). was a still better source of information, Besides hav-
g peacticed as an actuary. Baily was the author of the
Doctrine of Life Annuities and Assurances {I810). which
Babbage used as his principal reference.” Baily, who was
aged 50 in 1824, was 2 remarkable man who had made his
fortune a5 an actuary and stockbroker but whose passion was
astronomy. He had a great generosity of spirit and had taken
something of a paternal interest in Babbage. He had helped
publicize the Difference Engine, and Babbege regularly
turned to him for advice on a variety of subjects. In 1820
they had both been zmong the founders of the Astronomical
Society.

In the cighteenth century, the life insurance industry had
been largely a British phenomenon and 2 small onc ar that.
The first significant organization to offer life insurance was
the Amicable Life Assurance Company in 1706, and the
second was the Royal Exchange Assurance Company in
[720. These carly vompamies did not operate on any proper
actuarial basis, being “dependent more on rough and ready
guesses than life-tables,™  The first life insurance company
o make use of sound actuarial methods, with Jevel annual
premiums related to the age of the insured. was the Equitable
Life Assurance Society, formed in 1762."

Tn 1774 William Morgan FRS (1750-1833) joined the
Equitable as assistant actuary and then became actuary.
Morgan was the nephew of the Reverend Richard Price FRS
{(1723.1791). the well-known cconomist and political writer,
who had produced 5 mortality table for the Equitable based
on the panish register of Northampton in 1780, Morgan
adopted the Northampion mortality table for the Equitable
and used it (o prepare new life wbles, which started o be
used in 1781, The adogtion of a proper actuarial table by the
Equitable was a tuming point for British life insurance,
which encouraged new competitors into the industry, par-
ticularly during the carly ninetecnth century. By 1810 there
were more than a dozen life offices in existence.

An acknowledged defect of the life insurance industry at
this time was its reliance on the Northampton mortality ta-
ble. Because it was based on the mortality of the general
population, it underestimated the longevity of the insurance-
buying middle classes. This worked 10 the advantage of the
msurance companies, to the extent of about 30 percent of the
premium charged, and enabled them to build up substantial
surpluses, In most companies, some or all of these surpluses
were eveatually retermed to the policyholders in the form of

*In Britain “life insurance” is commonly known by the syn.
onymoas term “life asserance™ to dastinguish it from marine and
fire insurasce, In the United States the term “life iasurance™ is
invariably used

bonuses, On the other hand, in 1808 the British government
had launched an annuity scheme based on the sume Noeth-
ampton mortality table, but because people lived longer than
the 1able indicated. the government lost £2 1o £3 million
before new tables were produced in 1828, (Incideatally,
Babbage later cited this particular instance in his book the
Decline of Science (p, 25) as an example of an economic Joss
ansing from inadequate actuarial tables in order ro bolster
the case for government support of science.”)

In 1815 Joshua Milne, actuary of the Sun Life Assurance
Company, used mortality data for the 1own of Carlisle to
produce a new set of life tables for his company. In life 1a-
bles derived from the Carlisle mortality table, the premiums
were more altructive (i.e,, cheaper) for young lives, while
older lives were charged more realistically. This is illus-
trated in Figure | — taken from Babbage's Assurance of
Lives — which shows the rates charged by a number of the
companies he studied in 1824.' Thus a member of the Sun
aged 30 would pay an annual premium of £2 9% 24 for a sum
assured of £100, which was about four shillings less than
with the Equitable; but a 55-year-old member would pay
over 13 shillings more with the Sun than with the Equitable.
(No distinction was made between male and female lives at
tis time. )

Although the Carlisle mortality table produced beuer life
tables, these still conformed 10 the general population rather
than 1o the insured population. Thus, at the tume that Bab-
bage became involved in life insurance, the outstanding
technical problem in actuarial practice was 10 produce tables
that accurately reflected the moctality experience of the in-
sured classes.

Babbage’s life tables

What prevented the computation of life tables based on
the insured population instead of the general population was
the lack of available data. What Babbage and the other acew-
aries of the 18205 necded was sccess to the mortality statis-
lics of an actual life insurance company. The nearest they
could get to this was some information given by William
Morgan in his “Address to the Equitable Society of April
1B00™ (which was effectively a peneral report on the prog-
ress of the Equitable Society under his management). In his
address, Morgan gave a rough-and-ready comparison of the
Equitable’s mortality experience over a period of ) years,
compared with the expected deaths from the Northampion
Lable:

Fromthe age of 1010 20 they have beenas o2
do. 20 - 30 do. I -2
do, 30 - 40 do. 3-5
do. 40 - 50 do. 3-5
do. 30 - 60 do. 3-7
do. 6l - 30 do, 4-5

By this statement it appears that in every period the
probabilities of life are higher in the sociely, or, which
is the same thing, the number of deaths is less than
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visit to

house at the Isle of Wight...
quantity of mss Annuity tables and notes...to make a

small book on Life Assurance

were sent 2 few miles along the coast whilst we went by

1 went on 2

¢ annual premiums per £100 for whole-life insurance (Babbage,
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On the basis of this statement,
and notlung more, Babbage pro-
ceaded to adjust the Northampton

The compulation of the tables was
faifly swaightforward, and in the

Most of the tables were com-

puted originally by two inde-

mortalily table so as 10

practice. andd that o all ages

taken together, these probabali-

s we n the ate of three 10

two, The society. therefore, for
the last tharty years, has oaly

bles supposed that three would

paid two claims, where the ta-
become due.”

thowe in the table which s made

the fourdlation of its whoke
book. Figure 1 shows, under the
column headed “Equitable Experi-
ence, mncreased 30 perCent,” the
whole-life table that Babbage de-

nved from the Equitable data,
which he intended to use for the

Protector.
Assurance of Lives Babbage pub-

lished a total of 21 pages of tables.
Alogether, the tables would have

required on the order of 10,000 mul-
accomplished with logarithms). In the

Assurance of Lives (p. xiii) Babbage

tplications (whxh would have been
wrote:

the mortality of the population

insured by the Equitable Society.
As the data given by Morgan was

rather coarse, Babbage used the
Carhisle and other mortality tables
From this revised mortality table
Babbage then proceeded to com-
pute a new set of life tables, The
calculations of premium rates were
all based on well-known formulas
that Babbage took directly from an
which he reprnted in his own

to smooth and annualize the data,
appendix in Baily's Doctrine, and

lost together: | have since  Assuramce of Lives,' Appendix, Table 3).

foctunately both copies were  Figure 1. Comparativ
caused them 10 be recaku-

The loss of the tbles must have been a considerable sctback,

I moee colorful account, Babbage explained the circumstances
t0 Jobm Herschel i a letter dated Sepiember 14, 1824:

twice over, and I bope they will be found correct.'

lated, some of them again

pendent calculators, when un-
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Babbage and Life Assurance

land was sunk. One of the men drowned and my trunk
and Fitton's irrecoverable — [ had nearly a hundred
pounds of property besides included in the same trunk
and all the potes of the freshwater formatons we had
secn. | think my run of luck must now turm and have
some idea of buying 4 ticket in the next lottery.™

As well as Babbage, both Benjamin Gompentz and Grif-
fuh Davies used Morgan’s statement to produce new sets of
life tables. All three made their computatons from 1823 o
1824. Davies used essentially the same technique as Bab-
bage, although with somewhat more careful smoothing of
the data, so that Babbage was forced 10 admit, “I should say
that his [tables] are better than mine, though not so very
much better as to induce me. in our present state of the
knowledge of facts, to calculate them afresh, ™ Gomperz
adopled 2 more original appeoach, in which he assumed that
life expectancy decreased in a regular manner with the in-
crease of age; this later became known as Gompertz” Law of
Human Mortality, and it cnabled a mathematical approxi-
mation 0 be used to compute life tables.” Ag Bubhage
noted in the Assurance of Lives (p- 161). Gompertz' table
was rather better than his own: “from the circumstance of its
being deduced from an algebrascal formula, it is, perhaps, a
little more uniform in its decrements,™

Interestingly, Babbage had himself 1oyed with the idea of
an algebraic law of mortality, which he had communicated
o Francis Baily in 1823 but never published. Babbage's Llaw
of mortality was

x=1
[=6199.8 - 9205 - 1.5767 ﬂrz—)

where ! 15 the number of people living at the beginning of
year x.” This particular form of equation (a degree-2 poly-
nomial) would have been ideal for whulation on the Differ-
ence Engine. However, Babbage™s law was an approximation
of the Swedish mortality table, whiclh — like the Northamp-
ton and Carlisle tables — reflected the general and not the
msured population. Why Babbuge dropped this approach
when using the data from the Equitable experience is un-
known.

It is interesting that none of the three — Babbage, Gom-
pertz. or Davies — used their life tables to make premiums
more competitive in the companies for which they served as
actuarnies. Although in the Assurance of Lives Babbage was
critical of the high premiums prevailing in the industry and
the lack of Iransparency of the bonus system that was used to
return the surpluses w policybolders, when it came to the
Protector Life Assurance Society, he rased his own premi-
ums 30 peecent to align them with those of the competition.

The rise and fall of the Protector

Very little is known in detail sbout the Protector Life As-
surance Society because the surviving  documentation is
fragmentary in the extreme — consisting of the onginal
prospectus,”™ a few advertisements, and some obligue refer-
ences in Babbage's correspondence. The Protector, however,
was one of many insurance companies formed during the

{

speculative boom of 1823 1o 1825, and this ¢nables us ut
least 1 set it in its economic and historical context.

The lirst 20 years of the nincteenth century had seen the
British economy in a generally stagnant state, A severe de-
pression in the years 1819 to 1821 was followed by u recoy.
ery in 1823 and 1824, which rapidly became a speculative
boom following the removal of FCSICtions on joint-stock
trading. A finuncial crush and a banking cnsis followed at
the end of 1825, An estimated 29 life offices were promoted
from 1823 to 1825, of which abour ooc-third had ceased
trading within five years.” The Protector was one of these,
The barriers to entry into the life insurance industry were
quite low at this time, since to start up a life office one of-
fectively needed only a number of well-beeled directors, an
actuary and manager to direet the business. and a small city
office to accommodate the handful of clezks needed to run it
Although the nominal capital of an insurance Company was
high, paid-up capitals were typically only 10 percent of
nominal. Most of that money was tied up in risk-free gov-
emment bonds simply 1o guaraniee the actuarial risk.

Although the Protector was promoted during the speculative
boom of 1823 to 1825, i!wasnotimel!indtlmspcmlaﬁvc.
but was 2 sefiows and substantial venture. [1s nominal capital of
Bnillionimmadi:dymadcitdtwcmd-mldngpmiamy
British insurance company in terms of capitalization, exceeded
anly by the Alliance Assurance Company established the same
year with & nominal capital of £5 milkion, The other magor com-
punicslmmdwdmmchxmmmbwninc]udodthc(?wwn
(capital £1.5 millica), the Palladivm (£2 million), and Law Life
(£1 millson). Of these companies, the Alliance {actuary Benja-

as these companies,

The Protector had & distinguished, twenly-five-stroag beerd of
directors, The directors included Sir Alexander Crichton FRS
amlPetclM.RogamSanndkalcmlm:lm:hﬂm
chis(kchmr‘mandGeugéRaikmzsc\'cmlpaoplcmmi-
mdwthﬂwEmlndiaCmn[my:amdﬁvcmmfour
rcnowsofmeRoynlSociuy;mdmomajormxlsmtwo
resr admirals Mwasahoaqxilklhgofdwmhiﬁtyinclud-
ing, as peesident. the third marquis of Lansdowne, 2 former
chamdluddrmmmduavixmmwm
cromby, later Master of the Rolls.*

¥ The complere list of the Protecsar’s dirertons as given in the pro-
spectus is as follows: President: Marquis of Lsssdowne (1780.1863).
Vice Presidests: Lond Edward Somerses MP (I776-1842). James
Abercramby MP (1776 1858). Rear Admiral Sir John Gore (1772
L830), Stephen R. Lushington MP (1782-1878),; Direcors; Charles

Ranking, Peter Mark Rogee MDD, FRS {1779-1869), James Scoa MP.
Major General Ser Hengy Terens (1779- ) 824).
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Given the opportumty of runmmng the Protector, Babbhage
sel 1o work with a charactenisuc refornung zeal. mtenching to
demonstraie that a profitable business was compatible with
his utilitarian ideals, For example. he quickly managed to
convinee himself and others that 4 joini-stock profit-making
enlerprise was no less mentorious than a ponprofit mutval
surance wxicty such as the Equitable. Thus, mn a leter
dated April 22. 1824, Babbage's friend the explover Thomas

Colby FRS {1784-1852) requested an allocation of shares in
the Protector:

.-you know my opinion respecting mere jobbing catch
penay transactions. .. Bur from the view you gave me
last night of your plan. 1t appears to be so beneficial to
the public, that if camied into execution in 2 judicious
and exemplary manner, the property invested in it must
ulumately become extremely valuable.”

Although Babbage had some radical ideas for the reform
of the insurance business, these did not markedly affect the
Protector’s general terms of business, as deseribed in the
prospectus, which were barely distinguishable from those
offered by other companies. The rather minor reforms that
Babbage managed to inclede among “the advantages which
are united in this imstitution” mainly related to the payment
of bonuses in a fair manner. the insurance of hazardous lives
ar “adequate premiums,” a loan lacility so that distressed
policyholders could avoid swrrendening their policies. and
the ability to change the conditons of a policy without
penalty.” These were modest reforms indeed, already avail-
able from the more progressive compames. and all couched
in such vague terms that in practice they would have com-
mitted the company to very Iittle. Most significantly, the
prospectus was completely silent about the payment of
commissions, 10 which Babbage was vehemently opposed —
devoting 2 full chaper o the topic in the Assurance of Lives.
Nowhere in his correspondence or writings does Babbage
explain why he fuled 1o mcorporate any major reforms in
the Protector, Perbaps he (or his directors) conssdered 1t
prudent not to diverge too far from the industry norms.

By spring 1824, the plans for the launch of the Protector
were in full swing. On May 20 an advertisement for the
Protector was placed in the Morming Herald, which gave a
list of directors and stated that the office would be open for
business on May 31 in Frederick™s Place, Old Jewry. Lon-
don, and that copies of the prospectus would be available at
that ime, A further advertisement on May 29 stated that the
opening was 10 be postpored unul June 30. Another adver-
tsement on June 26 repeated this statement and included
some sales pomts from the prospectus (Figure 2). After that
there was silence. There appear to be no further advertise-
ments, nor do the editonial columns of the Marning Herald
shed further light on the demise of the Protector.

The most likely explanation for the Protector’s failure to
open s simply that it did not generate sufficient business.
The Protector had chosen 1o open when the boom in new
INSUFANCE COMpanics was at 1ts hesght and competition was
at its most fierce. The main factor that appears to distinguish

PROTECTOR LIFE ASSURANCE SOCIETY.
TREREE mtc.x.mm'}rxnum..
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The Mast Nolde the Mun o ar I.ANSDO\VN_
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L5 Mujor-General S'r'ldnﬂl Keret.
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Figure 2, Advertisement for the Protector Life Assurance
Society of London that appeared in the Morning Herald
on June 26, 1824,

the Protector from its more sueccessful competitors — such
as the Alliance. the Palladium. and Law Life — was that all
these companies offered generous commissions  agents
selling their policies. typically 5 percent of the annual pre-
mium.

In 2 ketter to fus friend John Herschel, written shortly after
the Protector fokded, Babbage explained:

The last letter 1 wrote told you of 2 grand scheme for an
insurnnce company and..,of my becoming possessed of
an income at least four times as large as 1 ever had be-
fore. | worked really very hard and calculated some ta-
bles and uncalculated others to see what they were
made of: and for two months I thought of nothing else,
we had constant committees and meetings to organisc
and were all ready with our house, office, books neatly
ruled, and properly Jettered with the printed formules
and every requisite by the 30th June — the day preceed-
ing that in which we were to open — when unexpect-
cdly all was overthrown. | must reserve the reasons why
until we meet, It is at present sufficient to say that T was
one of the advisors of our dissolution,
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The winding up of our affairs 1ok some time and 1
was urged by about eighween of the Directors to form
plan of my own for a new one to exclude two (for rea-
sons you shall bear on your return) and make it entirely
after my own heart.

This letter sugpests that there was a dispute over policy
between Babbage and at least two of the directors. In his
autobiography. Babbage simply noted without rancor that
"After three months™ labour. when the whole of the ar.
rungements had been completed, and the day of our opening
had been fixed, circumstances occurred which induced us to
give up the plan,™ Since Babbage was never ane to shy from
wtributing blame, it may be that he had by then come to
accept somx responsibility for the demise of the Protector.

At all evemts, Babbage scems 1o have extracted himself
from the debacle with his credibility largely intact. On July
29, ubout four woeks after the dissolution of the Protector,
he received a placatory letter from one of his directors, Al-
exander Prevost:

When the Society which had been formed for the estab-
lishment of the Protector Life Assurance Company was
dissolved, the Gentlemen who had met on that occasion
agreed to beg your acceptance of 2 present as “a mark
of their esteem and as a small but unfeigned testimony
of their high sense of your valuable services.”

[ am now requested to inform you that, in conse-
quence of this resolution, Ope Hundred Guiness have
been paid. on your account, into the hands of your
bankers, Messrs Praeds & Co.™

o December 1824, Babbage was gven a second oppor-
tunity to run a life insurance company. This time the offer
came from his brother-in-law Wolryche Whitmore MP to
undertake the management of the Crown Life Assurance
office — another of the start-ups of the life insurance boom.
Babbage declined the offer stating:

1 find that in the present state of my calculating engine
the dutys of that would occupy more of my time than |
am willing to divert from an object 10 whose compie-
ton [ am most anxiously looking forward. 1 canpot
therefore accede 1o the propasition you have so kindly
made and lrave only 1o thank yourselt and your friend
for the yood opinions of which it indicates.”’

With that, Babbage effectively shut the door on his career as
an entreprencur.

The Assurance of Lives and insurance
reform

By Babbage™s own account he spent a mere tires months
on actuanal study in preparation for taking on the Protector,
but he decided that the information that he had 2athered
should form the basis for a “small popular work on the sub-
Ject”™ He wrole the book over a period of about 18 months

“as infervals of leisure admitted.” and it was published in
early 1826. (The preface is dated December 26. 1825 — his
34th birhday,)

The Assurance of Lives was written with three objectives
in mind: first, as & popular account of life msurance; second,
as a minor technical contribution 1o the development of ac-
tuarial wables; and third, as 2 reforming tract intended to
expose malpractices in the industry.

As a popular exposttion of life insurance. the book was
competently written, although it added little o the simple
explanations of life insurance given in CORICMPOTArY ency-
clopedias. Nor, as a consumer's guide, was it particularly
original. As Babbage'noted, the model be used for his book
was a popular pamphlet An Aceount of the Several Life-
Assurance Companies. written by Francis Baily and pub-
lished some 15 years earlier.™ Babbage saw the rash of new
insurance companies as being the justfication for updating
Baily’s survey because “so many new oncs have anisen since
the period at which he wrote, that they require a volame
rather than a chapter for their analysis.™ Thus, Babbage's
book was neither “perhaps the first of the geare™ nor any-
thing more than a modest success.

Babbage was not being falsely modest when he claimed
that the Assurance of Lives was no more than a minor tech-
nical contribution to the subject; It was exactly that. There
were two lengthy reviews of the Assurance of Lives, one in
the Edinburgh Review (author unknown)™ and the other in
the Quarterly Review (written by John Barrow. 1764-1848,
the explorer and secretary to the Admiralty).” While the
reviews were generally warm, both reviewers wers surprised
by the shallowness of Babbage's exposition. For example, the
&lx‘nburghknﬁ'w‘*sumedmbisomwwndmmmc
most prosunent features of the question before him.” while the
Quarterly Review, having expected “close mathematical resson-
mg" and “deep rescarch.” found “Nothing of the kind.” Nonethe-
less, Babbage's foray into life insurance, combined with his
ﬂmnﬁngnsalmdhugmwmmﬁcim.gm'ehimamﬁwasa
simiﬁwumdmtyonaauuialmmandbeuainsimdw
give evidence o the 1827 Parliamentary Select Commitice on
R-icndlySodcticsseuploiuvmigmuhlcs for government
anmaties and insurinces,”™

The interest of the Assurance of Lives for modern Bah-
bage scholarship is the light it throws on his intcllectual
development. The next two books thar Babbage produced —
the Decline of Science'” and the Economy of Manufactures”
— were by far his most important written works, The former
was & milepost in the reform of scicace in England, while
the latter was an economics classic that ran to four editions
and was translated into five languages. One can see in the
Assurance of Lives emergent themes that are moch more
fully developed in these Tater works.

As the economic historian Maxine Berg has noted. the
originality of the Economy of Manufoctures Lay in its mode
of cconomic analysis: “the fact that it was not a mere series
of observations, bat an analysis of the workshop and factory
systems of production” (p. 189, Berg's italics).” Babbage's
style of analysis was typical of his era. and was based on a
view of the structure of knowledge that was typificd by the
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classification of objects from the natural and man-macde
worlds in museums, and in the taxonomies developed in
ficlds such as botany. chemistry. and geology.” Babbage
showed great ongnality 1 carryving this mode of analysis
over to economic topics, and it can be seen very clearly in an
embryonic form in the Asswrance of Lives. Thus he analyzed
the life insurance industry in terms of a dozen or so charac-
teristics. such as the choice of mortality tables, capitaliza-
noq, premuum rates, the distribution of profits and allocation
of bonuses, and commissions. For each of these characteris-
tics, he attempted (o rank the companies according to the
extent that they demonstrated that characteriste. or where &
quantitative ranking was not possible, he grouped like com-
pamies logether according to whether they exhibiied a par-
ucular property. This mode of economic analysis proved
very fruitful for Babbage, and in 1829 he applied it more
broadly in an essay on the principles of manufacturing in the
Encyclopedia Metropolitana.” This essay was later extended
to become the first edition of the Economy of Manufactures:
his analysis became deeper still in subseguent editions and
drew on manstream political economy.

As a relorming tract, the Aysurance of Lives can be seen
as 3 forerunner of the Decline of Science (1830)."7 In the
Decline of Science, Babbage's concerns were the conduct of
science mn England and the orgamization of scientific socie-
tics. It was a “growling, complaining, but wide-ranging
book™ that questioned the competence of the ruling cliques
and cxposed what Babbage perceived as fraxd and malad-
ministration.” In the Assurance of Lives, one can see the
same concemns expressed for the much smaller world of life
msurance. For example, he was eritical of the way insurance
companies packed their boards with illustrious but uncritical
directors and “The readiness with which gentlemen, of re-
spectability, wealth, and intelligence, allow their names to
be attached to companies. with whose principles they are but
Tittle acquainted™ (p. 53). The same theme s taken up in the
Decline of Science, where he complains of scicntific socic-
ties that seek officers “from among amateurs....to whom sci-
ence has been only an occasional pursuit”™ {pp. 11-12).

In the Assurance of Lives, Babbage 18 very cntical of
the payment of commissions, which he sces as tanta-
mount to bribery. He makes a specific bul anonymous
allegation (pp. [36-137) concerning an attorney who
advised a clergyman 10 take a policy wath a company that
paid a high commission to the intermediary but no ho-
nuscs to the insured. As a result, when the clergyman
died. his “distressed family were thus deprived of
£1200." In the Decline of Science. Babbage showed
fewer inhibitions about naming names, and there are
several detmled allegations of financial corruption.

Both the Assurance of Lives and the Decline of Science
were polemical works, and Babbage’s rhetoric weaded to
portray complex events in stark, black-and-white terms. Just
as the Decline of Science was later to provoke pamphlets and
letters to the press from those he maligned and others who
supported him, so the Assurance of Lives caused a flurry of
published debate. One of Babbage's main targets in the As-
surance of Lives was the vast financial reserve built up by

the Equitable Society. For several years there had been pres-
sure on William Morgan, the vencrable 78-year-old actuary
of the Equitable. to distribute this reserve in the form of a
boaus to the members of the soctety (of whom Babbhage was
one). Much to Morzan's disappomtment. in the Assurance of
Lives Babbage added to this clumor. It 1s probably fair to say
that Morgan was a financial conservative and that there was
some justice in Babbage’s arpument, but his case was
marred by technical errors and actuanial misunderstandings.
In 1828, Morgan published A View of the Rise and Prog-
ress of the Eguitable Society, in which he answered “the
fross misrepeesentations by which the sociesy has Jarely
been assailed.”™ Morgan, who was a mild man unused to
public squabbling, dealt with his critics impersonally by

technical argument. But because of Babbage's high scientific

standing, he answered his criticisms with 2 point-by-point
reflutation, and concluded mn 2 wounded tone:

A

I shall proceed no further in my remarks on Mr Bab-
bage’s publication. I cannot, however, conclide them
without expressing my surprise and regret that he
should be so free in censuning a Society which has con-
ferred such benefits oa thousands, without taking a little
more trouble to inform himself how far he was justified
in those censures.”

At the time that Morgan’s pamphlet came out Babbage
was visiting the Continent, but Francis Baily — another
Equitable member — immediately wrote to The Times in
defense of his fricnd.” Babbage had other supporters, too.
The actuary of London Life, H. Brooke, published his Ob-
servarions on Morgan's pamphlet,” in which inrer aliz he
took Babhage™s side; and Thomas Young also wrote a letter
critical of Morgan in the Philosophical Magazine.” On bal-
ance, the actuanal and scentific commumty supported Bab-
bage. A few months later, in a paper entitled “On the Pro-
portionate Number of Births of the Two Sexes in Different
Circumstances™ (2 somewhit wrelevant one concerning
Prussian mortality data), Babbage came as near as perhaps
he ever came to a conciliatory gesture:

Mr Morgan has honoured my little book with his re-
marks, and, while I admit the justice of a small part of
his criticisms, | cannot but regard that he should have
so completely misconceived my meaning, as to have
employed any portion of his valuable tme mn refuting
what 1 have neither thought nor written. That the work
alluded o should have induced him to publish his sen-
tments. is an advantage 10 the public: at the same time
that it is gratifying to me to find that the opinions ex-
pressed by a mere amateur are n reality so accordant
with those of onc who has had the most extensive ex-
perience.”

The Equitable did eventually respond in some small ways
to the criticisms made of it {for example, by publishing a
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mortality table based on the Equitable’s experience). But
more generally, the efforts of Babbage and his contemporar-
tes in forcing the pace of reform of the British life insurance
industry were largely ineffective.* The 18308 saw several
more speculative life insurance companies rise and fall —
the most notorious of which was the Independent Wess
Middlesex. which William Thackeray satirized as the “West
Diddlcsex Fire and Life Insurance Company™ in his novel
The Grear Hoggarty Diomond.” An 1844 Parlamentary
Select Committee on joint-stock companies took evidence
from the leading actuarics (who did not include Babbage).
but the resulting legislation did linde to curb speculative
insurance concerns.” Indeed. for between 1844 and 1853 it
was stated that of 335 offices projected and 149 founded,
only 59 had survived." The number of life insurance com.
puny failures Jed o a Parliamentary Select Committee on
Assurance Associations in 1853, which took evidence from
the then leading actuaries, including William Farr, who cited
Babbage's objections to commissions in his “very important
book." The Select Committee produced recommendations,
but there was no significant legislative follow-through.

It was only after further speculative booms during the
18505 and 1860x that Parliament finally responded 10 public
disquict by enacting the Life Assurance Companics Act of
1870. If Babbage can be said to have played any part at all in
this long slow reform, then it was best put by the insurance
writer Cornelius Walford, who described Babbage as a
“competent authority” who “did much to draw popular at-
tention 1o the subject.™

The Life Assurance Bank of Gotha
Bubbage's posthumous reputation as a significant figure
in the development of insurance was almost certainly due o
his own account in his autobiography of the impact of the
Assurance of Lives on the Life Assurance Bank of Gotha;

This little volume was soon translated into German. and
became the groundwork upon which the Great Life As-
surance Society of Golha was founded. Every year since
that event T have received 3 copy of the report of the
state of the institution — gratifying attention which |
am happy to have this opportunity of acknowledging.'

In the carly 1820s the German life insurance industry had
been virtally nonexistent, and most life insurance was sold
through agencies of British companies. There was, however,
some agitation for an indigenous German life insurance n-
dustry. The protagonists included Wilhelm Amoldi — the
founder of the Fire Insurance Bank of Goths — who had
wrilten @ memorandum on the subject in 1823 Another
advocate was a Dr, Stroriep of Weimar. who had armanged
for Babbage™s Assurance of Lives to be translated into Ger-
man in 1827, with the clear intention — expressed in the
prefuace — of simulating the German life insurance industry.

*For accounts of the suscteenth-Centiry reform of British Bife insurance,
see Trebsivock™ (chiap. 51 Ogbom” (g, 228-239). and Supple ©

l"

Although the translation of the Assirance of Lives was one
of the stimuli for the formation of the German life insurance
industry, the real breakthrough came as a result of a scandal
following the death of Duke Frederick IV of Gotha in 1825,
Five Britsh life offices had written policies on the duke's
life, but in February 1826 three of them — the Atlas. the
Eagle. and London Assurance — decided to resast the clam
on the grounds that not all the material facts concerning the
duke’s statc of health had been disclosed at the ume the
policies were writien. The three companies joined together
10 defend an action brought in the English court by the estate
of the duke.” The case ground on for three inconclusive
years, by which time the plaintiff was forced 1o withdraw in
the face of escalating costs: “For a sum in dispute of £3.204),
the mere fees of the plaintiff's counsel, the afterwards cele-
brated Lord Brougham, amounted to not less than £2.700."

The wave of indignation that followed the Gotha case re-
sulted in the launch of the German life insurance industry,
Stroriep had carlier presented Amoldi with a copy of the
German edition of the Avsurance of Lives. and Arnokti drew
on the book to establish the organizing prnciples and actuar-
tal basis of the Life Assurance Bank for Germany in Gotha
(Lebensversicherungs Bank fur Deutschiand in Gotha).” The
premiom rates were derived from Babbage’s table of mor-
tality based on the Equitable experience, although with some
adjustments for subjects of advanced Years.

The first that Babbage heard of all this was during his
Continental tour of 1828, when he visited Berdin to auend
the Great Congress of Philosopbers in September, He wrote
home to his mother the following month;

I found Dr Stroricp here: 1 had met him at Berlin. He
presented me with a translation of the copy of the book
oa life assurance which be had caused to be translated.
He also organised a mutwal insurance society whach
seems very likely to succeed 0 a great extent.”

The Life Assurance Bank of Gotha officially opened foe
business on January 1, 1829, with  total of 794 members
and sums assured of 1,390.900 thalers (£198.700). As the
Life Assurance Bank continued 1o flourisk, Amoldi kept
Babbage up o date on its progress. In a letter dated March 7,
1832, he wrote that the organization was “praspering and the
number of members thereof amounts 10 4,000, the assured to
six millions of thalers."”

By the turn of the century, the Life Assurance Bank of
Gotha had become the leading insurer among the 190 Life
offices in Continental Evrope, and the only one to approach
the size of the largest British and American companies.”
Babbage's wble of mortality conatinued to be used until 1903.

For Babbage, much the most important consequence of
the publication of the Assurance of Lives was its 1mpact on
the German life insurance industry. But it must be said that
this was really an accident of tming rather than any special
merit of the book itself. Ourside of Germany — in France or
the United States, for example — it was a book of no great
imporance.
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Ancr the publication of the Assurance of Lives, Bab-
bage’s contribution to actuanal science and practice
cllectvely ceased, although be remained interested in statis-
tical questions all his Life and became a founder of the Brit-
ish Association Section F on statsties in 1834, However, the
professionalization of statistical science soon left Babbage
far behind. His later papers, such as “On the Statistics of
Lighthouses™ (18553) and the “Analysis of the Statistics of
the Clearing House" (1856), are dilettantish contributions of
liwke importance.”™"

Yet things might have worked out very differently. Fol-
Jowing the constitutional reforms of the Great Reform Act of
1832, which widened the franchise and redistributed parlia-
mentary seats, the General Registration Act of 1836 was
passed to bring about 2 system of civil registration to replace
the archaie system of parochial registration. The General
Register Office was established the following year for the
registration of births, marriages, and deaths: the office was
also charged with the taking of a decenmial population cen-
sus and capturing reliable mortality data.” Babbage was an
obvious candidate for the position of registrar general, and
be was urged by Baily and his friends to apply.” Sir Edwin
Chadwick (1800-1890), the influential sanitary reformer.
recommended Babbage as “undoubeedly the futtest appoint-
ment they could have made.™ However. Chadwick probably
misjudged Babhage's strengths, which were much more
technical than administrative. Moreover, he had a difficult
and overbearing personality and had no experience of run-
ning an organization of any kind. But under his governance
the General Regisier Office would undoubtedly have evolved
as 2 very different and perhaps more radical organization
than it did.

In fact, in an act of patropage typscal of the period, the
£1,000-a-year post was given to Thomas Lister, a minor
novelist who was the brother-in-law of both Lord Clarendon
and Lord John Russell, who were members of the Melboume
government. Although Lister had some talent for admini-
stration. for technical matters he employed William Farr
FRS (1807-1883) as “abstractor of statistics.” Farr was given
a free rein. and by virtue of benign neglect. he soon became
a leading figure in the British statistical movement through
his intellectual and practical contributions 1o the subject, and
his insight into social medicine.”

In 1864 Furr published the Englisk Life Tabie, which was
o endure for decades as the definitive British actuanal ta-
ble.” The English Life Table was in part computed using the
Schewtz Difference Engine, which was directly inspired by
Babbage's Difference Engine.” That inspiration was proba-
bly Babbage's most eaduring, if very minor, contribution 1o
actanal science. u
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