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By tracing the history of the 
names variabile casuale, 
zufällige Variable, variable 
aléatoire, and random 
variable, we learn something 
about the concept as well.  

The story features Galton as 
well as Laplace, and Chuprov, 
Fréchet and Darmois as well 
as Markov, Cantelli, Neyman, 
Wald, and Doob.
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http://www.statistik.lmu.de/institut/ag/agmg/research/ws_historystatistik_2016/index.html
http://www.glennshafer.com/
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Related working paper:
When to call a variable random, 2015

http://www.probabilityandfinance.com/articles/41.pdf
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Wikipedia, 18 March 2016

1. In der Stochastik ist eine Zufallsvariable
oder Zufallsgröße (auch zufällige Größe,
Zufallsveränderliche, selten
stochastische Variable oder
stochastische Größe) eine Größe, deren 
Wert vom Zufall abhängig ist.

2. En théorie des probabilités, une variable 
aléatoire est une application définie sur 
l'ensemble des éventualités, c'est-à-dire 
l'ensemble des résultats possibles d'une 
expérience aléatoire.

3. In probability and statistics, a random 
variable, random quantity, aleatory 
variable or stochastic variable is a 
variable whose value is subject to 
variations due to chance 
(i.e. randomness, in a mathematical 
sense).

4. In matematica, e in particolare 
nella teoria della probabilità, 
una variabile casuale (detta 
anche variabile aleatoria o variabile 
stocastica) è una variabile che può 
assumere valori diversi in dipendenza da 
qualche fenomeno aleatorio.

5. Случайная величина является одним 
из основных понятий теории 
вероятностей.  

6. En stokastisk variabel (eller
slumpvariabel) är ett matematiskt 
objekt som är avsett att beskriva något 
som påverkas av slumpen.

7. In de kansrekening is een stochastische 
variabele een grootheid waarvan de 
waarde een reëel getal is dat afhangt 
van de toevallige uitkomst in een 
kansexperiment.

8. Zmienna losowa – funkcja przypisująca
zdarzeniom elementarnym liczby.

https://de.wikipedia.org/wiki/Stochastik
https://fr.wikipedia.org/wiki/Th%C3%A9orie_des_probabilit%C3%A9s
https://en.wikipedia.org/wiki/Probability_and_statistics
https://en.wikipedia.org/wiki/Variable_(mathematics)
https://en.wikipedia.org/wiki/Randomness
https://it.wikipedia.org/wiki/Matematica
https://it.wikipedia.org/wiki/Teoria_della_probabilit%C3%A0
https://it.wikipedia.org/wiki/Variabile_(matematica)
https://it.wikipedia.org/wiki/Fenomeno_aleatorio
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://nl.wikipedia.org/wiki/Kansrekening
https://nl.wikipedia.org/wiki/Re%C3%ABel_getal
https://nl.wikipedia.org/wiki/Kansrekening
https://pl.wikipedia.org/wiki/Funkcja
https://pl.wikipedia.org/wiki/Przestrze%C5%84_zdarze%C5%84_elementarnych
https://pl.wikipedia.org/wiki/Liczba
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Wikipedia, 18 March 2016

1. Der Erwartungswert (selten und 
doppeldeutig Mittelwert) ist ein 
Grundbegriff der Stochastik. Der 
Erwartungswert einer Zufallsvariablen
beschreibt die Zahl, die die Zufalls-
variable im Mittel annimmt.

2. En théorie des probabilités, l'espérance 
mathématique d'une variable aléatoire 
réelle est, intuitivement, la valeur que 
l'on s'attend à trouver, en moyenne, si 
l'on répète un grand nombre de fois la 
même expérience aléatoire.

3. In probability theory, the expected 
value of a random variable is intuitively 
the long-run average value of 
repetitions of the experiment it 
represents. The expected value is also 
known as the expectation, 
mathematical expectation, EV, average, 
mean value, mean, or first moment.

4. In teoria della probabilità il valore 
atteso (chiamato anche media, 
speranza o speranza matematica) di 
una variabile casuale...

5. Математи́ческое ожида́ние —
понятие среднего значения 
вероятностей.  

6. Väntevärde är inom matematisk statistik
en egenskap hos en stokastisk variabel X 
och dess sannolikhetsfördelning.

7. In de kansrekening is de verwachting
(of verwachtingswaarde) van een 
stochastische variabele de waarde die 
deze stochastische variabele 'gemiddeld 
genomen' zal aannemen.

8. Wartość oczekiwana (wartość średnia, 
przeciętna, dawniej nadzieja 
matematyczna) – wartość określająca 
spodziewany wynik doświadczenia 
losowego.

https://de.wikipedia.org/wiki/Mittelwert
https://de.wikipedia.org/wiki/Stochastik
https://de.wikipedia.org/wiki/Zufallsvariable
https://fr.wikipedia.org/wiki/Th%C3%A9orie_des_probabilit%C3%A9s
https://fr.wikipedia.org/wiki/Variable_al%C3%A9atoire_r%C3%A9elle
https://en.wikipedia.org/wiki/Probability_theory
https://en.wikipedia.org/wiki/Random_variable
https://it.wikipedia.org/wiki/Teoria_della_probabilit%C3%A0
https://it.wikipedia.org/wiki/Variabile_casuale
https://sv.wikipedia.org/wiki/Matematisk_statistik
https://sv.wikipedia.org/wiki/Stokastisk_variabel
https://sv.wikipedia.org/wiki/Sannolikhetsf%C3%B6rdelning
https://nl.wikipedia.org/wiki/Kansrekening
https://nl.wikipedia.org/wiki/Stochastische_variabele


Espérance mathématique & valeur moyenne

For Louis Bachelier in 1914, mathematical expectation and mean 
value were not quite the same thing.
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Louis Bachelier
1623-1662

Les notions de valeur moyenne et 
d’espérance mathématique sont analogues 
et même identiques. ..

Les espérances mathématiques qui sont 
des sommes d’argent fictives s’ajoutent 
comme des sommes d’argent ordinaires.

Les valeurs moyennes s’ajoutent 
également, mais leur propriété d’addition 
parait moins évidente.

Louis Bachelier, Le jeu, la chance, et le 
hasard.  Flammarion, Paris, 1914, p. 58.

See Louis Bachelier's Theory of Speculation: 
The Origins of Modern Finance.  Translated 
and with an Introduction by Mark Davis & 
Alison Etheridge.  Princeton, 2006.
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Les notions de valeur moyenne et 
d’espérance mathématique sont 
analogues et même identiques. ...

Les espérances mathématiques 
qui sont des sommes d’argent 
fictives s’ajoutent comme des 
sommes d’argent ordinaires.

Les valeurs moyennes s’ajoutent 
également, mais leur propriété 
d’addition parait moins évidente.

Louis Bachelier, Le jeu, la chance, 
et le hasard.  Flammarion, Paris, 
1914, p. 58.

The concepts of mean value and mathematical
expectation are analogous, even identical. ...

Mathematical expectations, which are fictional sums
of money, add just like ordinary sums of money do.

Mean values also add, but their additivity seems less
obvious.

Die Konzepte der Mittelwert und der mathematische 
Erwartung sind ähnlich und sogar identisch. ... 

Mathematische Erwartungen sind fiktive Geldsummen 
und summieren sich wie gewöhnliche Geldsummen. 

Die Mittelwerte werden auch hinzugefügt, aber der 
Eigenschaft scheint weniger offensichtlich.
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To understand Bachelier 1914, 
go back a century.

Lacroix’s textbook, 
• published in 1816
• translated by Unger 1818

The consideration of gains that are contingent, 
i.e., depend on chance, has introduced into the 
probability calculus an expression that merits 
examination, that of mathematical expectation, 
by which we mean the product of a contingent 
gain by the probability of obtaining it.

La considération des sommes éventuelles, c'est-a-
dire dépendantes du hasard, a introduit dans le 
calcul des probabilités une expression qui mérite 
un examen particulier, celle de d‘espérance 
mathématique, par laquelle on désigne le produit 
d'une somme éventuelle par la probabilité de 
l'obtenir.

Sylvestre-François Lacroix 
1765-1843
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Lacroix:  The consideration of 

gains that are contingent, i.e., 

depend on chance, has 

introduced an expression that 

merits examination into the 

probability calculus, that of 

mathematical expectation, by 

which we mean the product of a 

contingent gain by the 

probability of obtaining it.

Example:  Suppose Lacroix will 

receive $X, where the random 

variable X is equal to 6, 15, or 

30, with probabilities 1/3 each.  

Lacroix has three contingent 

gains (sommes éventuelles),   

with mathematical expectations 

2, 5, and 10, respectively.  

Lacroix’s total mathematical 

expectation is 17.

Has Lacroix added the expected 

values of three dependent 

random variables?  

No.  He has merely added three 

dollar amounts.
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QUESTIONS

Between Lacroix in 1816 and Bachelier in 1914, the 

concepts random variable and mean of a random variable 

were invented.  Where, when, how?

1. How did a quantity for which we have probabilities 

get to be a variable?

2. How did the meaning of mathematical expectation 

change?

3. How did we get random variable, variable aléatoire, 

Zufallsvariable, cлучайная величина, etc.? 

4. Why do I care?
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Question 1.  How did a quantity for which we have 

probabilities get to be a variable?

The concept of a probability 

distribution came first:

Lagrange 1776:  loi de facilité

Laplace 1781:  loi de possibilité

Laplace 1812:  loi de probabilité

In a 1781 memoir (called to my 

attention by Hans Fischer), 

Laplace used variable.  

As usual (e.g., Descartes, 

Newton), quantité variable is 

shortened to variable.

It looks like he is calculating an expected value, but 

actually he is doing a Bayesian calculation.
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Question 1.  How did a quantity for which we have 

probabilities get to be a variable?

Laplace’s use of variable isolated & not followed by others.  

We do not find it in Gauss.

Some authors contend that Poisson (1837) invented the 

concepts random variable and expected value.  

He did not name them.  
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Question 1.  How did a quantity for which we have 

probabilities get to be a variable?

Cournot (1843) used 
variable intermittently, 
along with other names.

He also talked about the 
valeur moyenne and its 
linearity properties.

He never applied an 
adjective such as aléatoire
or fortuit to variable.

The systematic use of 
variable for an object that 
takes different values with 
different probabilities 
begins with the British 
statisticians:  
• Galton (1887), 
• Yule (1895),
• Yule’s textbook (1911).
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Question 2. How did the meaning of mathematical 

expectation change?

Chebyshev, in his 1867 proof of 
Poisson’s law of large numbers, 
published in French and Russian, was 
the first to use математи́ческое 
ожида́ние and espérance 
mathématique for the mean of a 
random quantity (which he called a 
величина or grandeur or quantité).

Previously, математи́ческое ожида́ние
and espérance mathématique (and 
mathematical expectation and 
mathematische Hoffnung or – less 
often – mathematische Erwartung) 
were used only in the way Bachelier was 
still using espérance mathématique in 
1914.

Pafnutii Chebyshev
1821-1894

Chebyshev’s use of  математи́ческое 
ожида́ние promoted by 

• Bortkiewicz (mathematische Erwartung), 

• Chuprov (also mathematical expectation), 

• Markov (mathematische Hoffnung in the 
1912 translation of his textbook).

Andrei Markov
1856-1922
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Question 3.  How did we get random variable, variable 

aléatoire, Zufallsvariable, cлучайная величина, etc.? 

In 1898, the Moscow mathematician 
Pavel Nekrasov became the first to add 
random to variable.  He used случайная
переменная (random variable) as well 
as cлучайная величина (random 
quantity).  Disreputable politically and 
intellectually, he has been credited with 
little.  But he probably deserves full 
credit for this bad idea.

Markov was outspoken about not using 
cлучайная. Markov also followed 
Chebyshev in always using величина
(quantity), not переменная (variable).  

Ladislaus Bortkiewicz
1868-1931

Aleksandr Chuprov
1874-1926

Bortkiewicz and Chuprov did use and 
promote cлучайная.

• Bortkiewicz 1917: zufällige Größe

• Chuprov 1918: zufällige Variable

• Chuprov 1925:  chance variable

Unlike Bortkiewicz, Chuprov aimed to 
marry Russian probability with British 
statistics.
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Pavel Nekrasov
1853-1924

Nikolai Bugaev
1837-1903

Andrei Bely
1880-1934

Bugaev’s son
Symbolist 

Author of Petersburg

Nikolaus Braschmann
1796-1866

Leaders of the Moscow Mathematical Society
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Question 3.  How did we get random variable, variable 

aléatoire, Zufallsvariable, cлучайная величина, etc.? 

Like Chuprov, Cantelli sought 
to combine Russian advances 
in probability theory and 
British advances in statistics.  

In 1913, Cantelli coined the term 
variabile casuale, which can be 
translated as chance variable or 
Zufallsvariable.  

These terms are more logical than 
Nekrasov‘s случайная переменная
(which Cantelli probably never saw) or 
Chuprov’s случайная переменная and
zufällige Variable, which came after 
1913.

In 1919, Cantelli‘s innovations were 
brought to the attention of European 
mathematics by a very influential 
textbook published by his colleague 
Castelnuovo.

Francesco Paolo Cantelli
1875-1966

Guido Castelnuovo

1865-1952)
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Question 3.  How did we get random variable, variable 

aléatoire, Zufallsvariable, cлучайная величина, etc.? 

In the period 1900-1930, we 
can find the term random 
variable from time to time.

But its general use was 
blocked by two facts:
1. It is illogical:  the variable 

is not random; its values 
are random.

2. In English:  random was 
understood to mean 
uniformly distributed.

Russians (Chuprov, Slutskii, 
Anderson, and Khinchin) 
writing in German were 
responsible for the illogical 
zufällige Variable.

Foreigners writing in English 
(Cramer, Neyman, and Feller) 
were responsible for the 
illogical random variable.
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In terminology Markov followed 

Chebyshev:

• математи́ческое ожида́ние
• веичина
The German translations: 

• mathematische Hoffnung

• Größe

Priorities for the notation:

• Markov used м.o. X for 

математи́ческое ожида́ние.  

• Earlier, Crofton in Britain had 

used M(X) for mean.

• Bortkiewicz, after Markov, had 

used E(X) for mathematische

Erwartung.

1912 German translation of Markov’s 

1900 Russian textbook very influential

One of Markov’s innovations:  X,Y,… for random variables and 

x,y,… for their possible values.

Let’s look at later textbooks that adopted this innovation.
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Cournot never called a variable random.  The value is random, not the variable.
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Until the 20th century, aléatoire was used only for financial contingencies 
(gambling, contracts, inheritance).  

The événement aléatoire was the event that produced the payoff.
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Synonyms for fortuit in Cournot:
éventuel and accidentel
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French:  Variable aléatoire wins in 1928-1931.

Darmois had been teaching statistics in Paris for 5 years when 
he published his textbook using variable aléatoire in 1928.

In 1929, Fréchet returned to Paris to teach probability at the 
Ecole Normale, where he adopted Darmois’s terminology as 
he realized that probability theory could be embedded in his 
earlier work in functional analysis.  Thus a variable aléatoire
became a real-valued function. 

Khinchin quickly followed Fréchet in using variable aléatoire
when he wrote in French and then also adopted zufällige 
Variable in German.  By 1931 everyone, including Lévy, was 
following Fréchet and using variable aléatoire in French.
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German:  stalemate before the war

In the early 1930s, Khinchin, Slutskii, and Anderson were using 
zufällige Variable.  Chuprov had championed it but had died in 
1926.

Bortkiewicz, who had championed zufällige Größe, died in 1931, 
but Kolmogorov used it in his 1933 Grundbegriffe and elsewhere.

No native speakers of German had comparable stature in 
probability theory in the 1930s.  

After the war, the logic of the mathematics and the language 
asserted itself with Zufallsvariable.
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English: random variable 
wins in 1937-1940.

Harald Cramér’s 1937 book 
very influential.

Jerzy Neyman’s decision to 
use the random variable 
was key.  It was dominant 
by the 1940s.

Joe Doob’s chance variable 
was hopelessly in the 
minority, especially after 
the death of Abraham Wald 
in 1950.
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“случайная переменная”  7,280 
“случайная величина” 179,000

“Zufallsvariable”  103,000 
“zufällige Variable”  3,270 
“zufällige Größe”  3,390
"stochastische Variable“              3,290

“variable aléatoire” 172,000
“variable éventuelle”                      952
“variable stochastique”               1,980

“random variable”                3,920,000
“chance variable”                       11,600
“stochastic variable”                121,000

Counts from Google, 19 March 2016
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Question 4.  Why do I care?

For 20 years, I have been working with Vladimir 

Vovk on the game-theoretic generalization of 

measure-theoretic probability.

• Probability and Finance:  It’s Only a Game!, Wiley, 2001.

• www.probabilityandfinance.com.  

• "Lévy's zero-one law in game-theoretic probability", by Shafer, Vovk, and 

Takemura.

What words should we use for the generalizations 

of random variable and expectation in this new 

framework?

http://www.probabilityandfinance.com/
http://arxiv.org/abs/0905.0254
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Generalizing Kolmogorov’s axioms
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The game
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