
Zeitschrift: Mitteilungen / Schweizerische Vereinigung der
Versicherungsmathematiker = Bulletin / Association Suisse des
Actuaires = Bulletin / Swiss Association of Actuaries

Herausgeber: Schweizerische Vereinigung der Versicherungsmathematiker

Band: - (1993)

Heft: 1

Rubrik: Kurzmitteilungen

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 30.04.2026

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


97

D. Kurzmitteilungen

W. II ürl IM ANN, Winterthur

An Improved Elementary Upper Bound for the Variance
of a Stop-Loss Risk

We present a simple upper bound for the variance of a stop-loss risk. Besides the

priority, the mean and the variance of the risk, it depends only on the expected
value of the stop-loss risk. Knowing only the net premium of a stop-loss contract,
it is thus possible to calculate an estimate of the security loading if one applies
for example the standard deviation principle. In case the priority is not too small,

our upper bound is an improvement of the upper bound by A'remer (1990).
Let V denote a random variable with finite mean /i and variance cU. The following
notations will be used:

5X(7) /f[(X — 7)+] : the expected value of the stop-loss
risk to the priority 7

,S7/ (7) X[(7 — A") I ] 7 — // + S*L((i) : The "complement" of the net stop-
loss premium

Var(7) Var[(A — 7)+] : the variance of the stop-loss risk

77teorem. The variance of the stop-loss random variable (AT — 7)+ satisfies the

inequality:

Var(7) < cU - 25L(7)S7V(7). (1)

Prop/i The identity A (X — 7)+ — (7 — X) + + 7 implies the relationship

Gov [A, (A - 7)+] Var [(A - 7)+] - Cov[(X - 7)+. (7 - X)+]
Var [(A - 7)+] + £[(X - 7)+] • A[(7 - A)+]. (2)

Therefore one has

0 < Var [A - (A - 7)+]

Var [A] + Var [(A - 7)+] - 2 Cov[X, (A - 7)+]

Var [A] - Var [(A - 7)+] - 2A[(A - 7)+] A[(7 - X)+],
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from which the result follows.

Quite recently Kremer 1990) has obtained, applying the Cauchy-Schwarz inequa-

lity, the less simple upper bound

Var(d) < ^ + (d - - ,3'F(d)- - -i- SL<?(d), (3)
F(d)

which depends also on the probability F(d) Pr(AT < d). Provided d is not
too small, we show that actually the inequality (1) is an improvement to this

upper bound. Let us write Uj(d), f?2(d) for the right-hand sides of (1) and (3)

respectively.

CYwd/ary. Assume that the distribution function F(.r) is integrable and that

lini;,.^_oc <'F(;r) 0. If do is the solution of the fixed point equation

do

F(dn) y F(.r)d.r I. (4)

— CO

then one has

i?i(d) < !?•_>( d) if and only if d > do- (5)

Prop/.' A calculation shows that

S2(d) - Fi(d) ,S7/'(d) • ^i^'(d) - ^
It follows that .02(d) > ß|(d) if and only if F(d),S'i/ (d) > 1. Through partial
integration one gets

d

67/ (d) y (d — j:)/(.r) d.c

— OO

a

dF(d) — y d.r

— OO

d

dF(d) -,rF(.r)|'^ + y F(.r) d.r

— OO

d

I /' (.r) d.r

— OO

and the result is shown.



In practice the decision rule (5) is often not very useful since the distribution
function F(x) is in most cases not known. An approximate decision rule,

depending only on the probability F(d), is obtained as follows. The inequality

F(d)SX^'(</) F(d) • I (ri - x) tZF(x;

— oo

> F(f/) • (riF(d) - //)

shows that if

'' — o* ' "
one has necessarily F.i(d) < IF(rf)- In this case the upper bound (1) improves on

the bound (3) even in the sense of Kremer (1990).
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