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Two hundred years ago, 
nearly to today’s date, 
Benjamin Gompertz 
published an article, and 
presented a model, that 
would become (very) 
famous…





Benjamin Gompertz

(b. 1779, d. 1865)



My (three part) Objective for Today

1. What exactly is the Gompertz Mortality Model? (Refresher.)

2. Why is a (simple) model still so popular in the 21st century?

3. Who was Benjamin Gompertz in the 19th century?



Part I: 

What is the Gompertz Model?



The original equation ….



Log-Mortality Rate: Linear in Age



Gompertz Survival Probability (m,b)

What is the (log) probability I’ll survive?
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How to think about longevity in retirement



The Gompertz expression makes it very easy to 
price & obtain actuarial present values for all 
life annuities, analytically!



Immediate, Deferred, Contingent and Reversionary
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Gompertz Annuity Pricing Model (GAPM)

Source: Milevsky (2006), pg. 117



Part II: 

The Gompertz mortality model is
(today) especially popular with 

financial economists.  



Who still uses it? Start with academic journals.

Field of Demography 

Demography 

International Migration Review

Population Studies

European Journal of Population

Population and Environment

Demographic Research



10
13

27

46

55

31

0

10

20

30

40

50

60

1995-1999 2000-2004 2005-2009 2010-2014 2015-2019 2020-2024

Published papers in Field of Demography 
(mentioning the Gompertz Model)



Moving on … to other fields

Insurance and Actuarial 
Scandinavian Actuarial Journal

Journal of Risk and Insurance

European Actuarial Journal

ASTIN Bulletin

Insurance: Mathematics and Economics

Annals of Actuarial Science

American Economic Review

Journal of Political Economy

Quarterly Journal of Business and Economics

Econometrica

Review of Economics and Statistics

Journal of Public Economics

Journal of Development Economics

European Economic Review

American Economic Journal: Applied Economics

Finance and Economics 



Published papers referencing “Gompertz” (since 1995)
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Published papers mentioning Gompertz

1995-1999

2000-2004

2005-2009

2010-2014

2015-2019

2020-2024

Total 

Insurance & Actuarial

9

24

32

47

61

84

257

1

2

3

6

4

5

21

Finance & Economics



Further (empirical) “proof” that 
Gompertz is a rather good model



We are Currently in the Year 2000 (Canada). 
How many will survive for 20 more years to 2020?
Assume Gompertz (m = 88.05, b = 8.88)
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Actual Gompertz prediction
Count = 217, 631 Count = 233, 797 Count = 179,841 
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Year 2000 Survival rate to 2020 in the U.S. (m = 86.56, b = 8.84)
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Year 2000 Survival rate to 2020 in Australia (m = 88.46, b = 8.14)
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Year 2000 Survival rate to 2020 in U.K. (m = 86.48, b = 8.96)
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My point?

It’s a great pedagogical tool.



Part III: 

Benjamin Gompertz engaged with 
issues that were of interest to 

financial economists…



Adler, M. N. (1866). Memoir of the late Benjamin Gompertz.

Journal of the Institute of Actuaries, Vol. 13(1), pg. 1-20.





Staple Inn, High Holborn



Staple Inn, High HolbornMe at the Institute and Faculty of Actuaries



Second Marriage: Pricing when “No Data Given”

Gompertz, Benjamin and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed 
in July 1865 to Marcus Adler, ca. 1836-1864.

#1/6



Second Marriage: Pricing when “No Data Given”
”…With respect to the benefit the widows' annuity that should 

the wife die first that object which is provided by the married 

officers it is necessary in my opinion for every payment with 

respect to annuity intended for her benefit shall be considered 

at an end and that the widower should have no further claim of 

benefit therefore whether he remain single or marries again as I 

am of opinion there could be no data given which would provide 

scientifically for the next wife should she become a widow.” 

Gompertz, Benjamin and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed 
in July 1865 to Marcus Adler, ca. 1836-1864.

#1/6



Insurance is “Not to Gamble” 
#2/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of 
Benjamin Gompertz bequeathed in July 1865 to Marcus Adler, ca. 1836-1864.



Insurance is “Not to Gamble” 

”…the spirit of Assurance is not to gamble but to pay the 

proper rate against the risk assured for - but the bonuses, 

which some of the old assurers obtained, on what I consider 

a false principle to the prejudice of the Body at large; have 

misled assurers in all establishments to expect advantages 

which they cannot obtain and have completely ruined the 

advantages which capitalists ought to obtain from a large 

security capital and unlimited risk by creating a competition 

among the offices.” 

#2/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of 
Benjamin Gompertz bequeathed in July 1865 to Marcus Adler, ca. 1836-1864.



Your Paper is “Unnecessarily Bulky”
#3/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed 
in July 1865 to Marcus Adler, ca. 1836-1864.



Your Paper is “Unnecessarily Bulky”

“…But in my paper in the transactions I gave an analytical method 

sufficiently powerful to meet almost any case with comparative 

ease, and in this paper I not only show a method which even drives 

the last completely in the background and besides that the Barrett 

plan, Davis’ plan and Jones' plan introduces numerous figures two 

or three times the necessary in single, in two joint lives: and that if 

applied to three joint lives a considerable greater number etc. 

thereby requiring the volumes of the tables enormously

unnecessarily bulky.”

#3/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed 
in July 1865 to Marcus Adler, ca. 1836-1864.



Break “In Case of Pregnancy”… and Let’s Collude 
#4/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed 
in July 1865 to Marcus Adler, ca. 1836-1864.



Break “In Case of Pregnancy”… and Let’s Collude 

”…Dear Sir, In answer to your enquiry I beg to state that the practice 

of our office in case of Pregnancy is to make no extra charge if the 

Insurance be effected for the whole duration of Life but if the 

Insurance be made for 1 or 7 years we charge an extra Premium of 

20/- per Cent on the sum Insured. In some cases such as first 

Pregnancy at an advanced age or some apprehension on the part of 

the medical adviser of the Company that danger may attend the 

delivery we have deviated from the above Rate. I think the Sun and 

some other Offices act in a similar manner.”

#4/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed 
in July 1865 to Marcus Adler, ca. 1836-1864.



“…Be it therefore enacted, That from and after the 

passing of this Act, the Gold Coin of this Realm shall be

and shall be considered and is hereby declared to be

the only legal Tender for Payments (except as 

hereinafter provided) within the United Kingdom of 

Great Britain and Ireland; being the Weight and 

Fineness of the Mint Indenture…” 

Background - The Great Recoinage Act of 1816

The Statutes of the United Kingdom of Great Britain and Ireland, 56 George III. 1816. His Majesty’s 
Statute and Law Printers. 



Using Gold as “Barter is Inconvenient”

”…The real definition of the word money, so well understood 

in former years by the legislation, namely, a measure by 

which all other property and even unstamped gold could be 

valued. 

…written by my brother Mr. Ephraim Gompertz is to prove 

that gold is no more money than any other commodity is -but 

that as a system of barter is inconvenient, it is convenient to 

have in small bulk a representation of money.” 

#5/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed 
in July 1865 to Marcus Adler, ca. 1836-1864.



Gold Standard?! What if We Find a “Mountain of Gold” 

“…The cause of the change of the law, which prohibited the expatriation 

of the Guinea, was the fraudulent evasion of that useful law, but can it 

follow that because we are aware that there are rogues, we should 

open our doors and say rogues walk in and be merry.

…How would the land holder be affected if he had let his land for a 

certain term of years for a certain annual amount of sovereigns in case 

of a discovery of a mountain of gold of various sizes and portions if the 

payment he had to receive were in pieces of gold equivalents of which 

in value any one might procure by a pleasant walk to the mountains.” 

#6/6

Gompertz, Benjamin, and Marcus N Adler. Manuscript notebooks and papers of Benjamin Gompertz bequeathed in 
July 1865 to Marcus Adler, ca. 1836-1864.



Let’s Compare Giants - Gompertz vs. Keynes

Benjamin Gompertz, b.1779 – d.1865 John Maynard Keynes, b.1883 – d.1946 

• “The gold standard is already a barbarous relic” (Tract 

on Monetary Reform, 1923).

• “The duty … cannot safely be left in private hands” 

(General Theory, 1936). 

• “The thing for Government is not to do things which 

individuals are doing already, and to do them a little 

better or a little worse; but to do things at present 

which are not done at all” (The End of Laissez Faire, 

1927).

Keynes Said 



Ok, What Did I Learn Today? 
• The Gompertz model is still used today 

because it’s a good approximation and helps 
us ‘think’ about mortality.

• The historic Benjamin Gompertz was more 
than an actuary or demographer.

• His insights on financial economics were 
quite prescient … for his time. 



Ok, What Did I Learn Today? 
• The Gompertz model is still used today 

because it’s a good approximation and helps 
us ‘think’ about mortality.

• The historic Benjamin Gompertz was more 
than an actuary or demographer.

• His insights on financial economics were 
quite prescient … for his time. 

• Finaly, he granted his (lucky) pets a 
reversionary life annuity.

• Thank you! 
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