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D. Kurzmitteilungen

WOLFGANG EICHHORN, Karlsruhe und ARTHUR VOGT, Bern

Corrigenda und Addenda
zum Artikel Eichhorn und Vogt (1990)

In Eichhorn und Vogt (1990, S. 71) wurden Gini-(Ungleichheits)masse fiir die
untenstehenden Uberlebensordnungen angegeben. Durch einen Bezug auf “i — 27
statt “2 — 17 in der Tabellenkalkulation hat sich leider ein Fehler eingeschlichen.
Die nachstehenden Gini-Masse betreffend Lebensdauern

Rentnertafeln

Einzelversicherung 1990 1980 1970 1953
Minner Gini-Mass 0.1458 0.1476 0.1556 0.1621
Frauen Gini-Mass ¢ 0.1361 0.1418 0.1503 0.1461
Gruppenversicherungstafeln  GKM/F80  GRM/F80 GKM/F70  GRM/F70
Minner Gini-Mass ¢ 0.1627 0.1582 0.1663 0.1619
Frauen Gini-Mass G 0.1573 0.1481 0.1622 0.1536

miissen durch die folgenden korrigierten Werte ersetzt werden:

Rentnertafeln

Einzelversicherung 1990 1980 1970 1953
Minner Gini-Mass 0.0916 0.09737 0.1056 0.1121
Frauen Gini-Mass G 0.07412 0.08090 0.09254 0.09204
Gruppenversicherungstafeln ~ GKM/F80 ~ GRM/F80  GKM/F70  GRM/F70
Mainner Gini-Mass & 0.1144 0.1110 0.1186 0.1114
Frauen Gini-Mass GG 0.1095 0.09266 0.1149 0.0971.

Die im genannten Artikel erhaltene Rangierung: Krankheitskosten sind am “un-
gleichsten”, Einkommen “mittel” und Lebensdauern am gleichmissigsten verteilt,
wird durch die Korrektur nur noch verdeutlicht. Die beiden Aussagen, dass die
Lebensdauern von Frauen gleichmissiger verteilt sind als die von Minnern und
dass die Lebensdauern sich mit der Zeit gleichmissiger verteilen, bleiben erhal-
ten. In Spuhler et al. (1993) wurden diese Messungen auf Uberlebensordnungen

Mitteilungen der Schweiz. Vereinigung der Versicherungsmathematiker, Heft 2/1993



274

anderer europdischer Linder angewandt. Dabei wird insbesondere auch die Kor-
relation zwischen dem Gini-Mass und der Lebenserwartung eines Neugeborenen
untersucht. Diese Korrelation ist durchwegs negativ.

In der Zwischenzeit haben wir erfahren, dass das Gini-Mass bereits frither auf
Uberlebensordnungen angewandt wurde. Silber (1988) hat das Gini-Mass fiir die
italienische Bevolkerung von 1871 bis 1970 berechnet. Im Jahre 1871 nahm es
fiir die Méanner den sehr hohen Wert von 0,531 an und reduzierte sich bis 1970
auf 0,141 und fiir die Frauen im gleichen Zeitraum von 0,517 auf 0,111.

In Huber et al. (1993) wurde die in Eichhorn und Vogt (1990) begonnene Messung
der Ungleichheit der Krankheitskosten verfeinert: Es wurde die Altersabhingigkeit
der Krankheitskosten in der Ungleichheitsmessung eliminiert. Dasselbe wird in
Vogt (1992) mit den Einkommen gemacht. Wie die Krankheitskosten steigen auch
die durchschnittlichen Einkommen mit dem Alter (leider in geringerem Ausmass).
Hier wie dort besteht das Bediirfnis, die Ungleichheit ohne diesen Alterseffekt
zu messen, Dabei kann man auf die Erweiterung des Gini-Masses durch Paglin
(1975) zuriickgreifen.

Eichhorn und Krtscha (1993) fiihren die in Eichhorn und Vogt (1990) begon-
nene “ars metiendi” fort, d.h. die Untersuchung der gemeinsamen Grundstruktur
der verschiedenen Masse. Es zeigt sich, dass das Gini-Ungleichheitsmass besser
nicht als Konzentrationsmass verwendet wird. Der springende Punkt ist die Re-
plikationseigenschaft: Bei einer einmaligen Wiederholung (Replikation mit Faktor
2) der Verteilung soll sich ein Konzentrationsmass halbieren, ein Ungleichheits-
mass jedoch unveridndert bleiben. Mit anderen Worten: Wenn je zwei gleichgrosse
Krankenkassen fusionieren, sodass sich deren Anzahl halbiert, verdoppelt sich die
Konzentration, doch die Ungleichheit bleibt erhalten.
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O. HESSELAGER, Copenhagen

An Improved Elementary Upper Bound for the Variance
of a Stop-Loss Risk: A comment on the article by W. Hiirlimann

To the Editors of “Mitteilungen der SVVM”

In a recent issue of your journal, Hiirlimann (1993) has published a simple upper
bound for the variance

o(d)? = Var(X — d)
of a stop-loss risk with mean . and variance o2. With

w(d) = E(X - d) ,
x(d)=E(d-X)y =d—p+7n(d),

being the net stop-loss premium and its “complement”, respectively, Hiirlimann
shows that

o(d)* < o* — 2n(d) x(d). (1)

He also claims that the bound (1) i1s better than that of Kremer (1990) when the
retention d is “large”. However, in his proof of this statement Hiirlimann uses an
incorrect expression for the bound of Kremer. With F/(d) = P(X < d), we may
write the bound of Kremer as

o(d)? < 0% - 2n(d) x(d) ~ X(d Ty

which shows that this bound is always better. It does, however, also require
knowledge of the probability F'(d).
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A .H. SHARIF and H.H. PANJER, Waterloo

A probabilistic model for Automobile Claims:
A comment on the article by M.N. Islam and P.C. Consul

In a recent article published in this journal, Islam and Consul (1992) presented a
probabilistic model for automobile claims. At different times, various probability
models; namely, Poisson, inflated Poisson, negative binomial, mixed Poisson,
generalized Poisson, generalized Poisson Pascal and Poisson inverse Gaussian,
have been used to fit empirical data of automobile accidents or claims data. The
most recent attempts of Islam and Consul (1992) of fitting model empirically to
several data sets is interesting. Their fitted values and p-values in most cases
appear better than the results of Panjer (1987) and Consul (1990) with the same
data sets. However, serious flaws are found embedded in their fitting of the Consul
model. Erroneous results have led to erroneous conclusions.

First, the derivation of the model of Islam and Consul (1992) is straightforward
and the derived model is very simple having only two parameters (m,6).
Unfortunately, the parameter space is very restricted: (i) m € N7, 0 < 0 < 1
such that 1 < m < @~ or (ii) m < 0, § < 0 such that 0 < m6 < 1. In real life
situations, fitting of such a model to empirical data is not generally easy.

Our second comment deals with their following functions:

hi(0) = 01n (%) (3.5)
ho(0) = (1 — (2)7") In(1 — 6) (3.6)

They claim that: “Since the function f4(6) and hy () are monotonically decreasing
at unequal rates, they must intersect at some point”. Their claim is not true in
general. Note that hy(0) is a straight line and both of the functions meet at the
origin for any sample. The monotonicity and unequal decreasing rate does not
guarantee another intersection unless one can show that h;(€) is not tangential to
ho(6) at 8 = 0. In fact one has to show that they are not stochastically tangential,
that is in the sample space the two curves must be non-tangential at § = 0 with
probability 1. Similar comments apply to their following functions:
=) —1
Him)=1- 1-@)7 (3.9)

™m

A
Hyfm) = exp {:L_;(ﬂ?; TL"FZZ(TM—JILF))} (3.10)

=3 r=
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As before, they claim that: “Since the function Hy(m) and Ha(m) are both
monotonically increasing at different rates, they must intersect at some value m,
which is the ML estimate.” The reasoning is insufficient and their claim is not true
in general. In fact for each of the nine data sets, their claims are wrong. We have
investigated the graph of Hy(m) and He(m) for each of their nine data sets, and
in each case the graph shows a similar pattern to that shown in Figure 1. As an
example, in Figure I, the graph of Hy(m) and Hs(m) for the Belgium (1975-76)
data clearly reveal the characteristics of the two functions. For the same data set
(Belgium (1975-76)), they have MLE m = 1.05714, hence H,(m) = 0.9285
and Hy(m) = 1.0598 which are not the same! Similar discrepancies exist in the
remaining eight cases they considered. It should be noted that H;(0") = —oc,
H5(0%) = oo, and limy, oo Hi(m) = limy, o H2(m) = 1 and are true for all
samples. For m € (0, 1), Hy(m) is monotonically increasing while Hy(m) is not
monotonic at all. Also note that for k € N,

lim Hy(m™) =0
and |
lim Hs(m™) =00 fori=3,4,....,k r=1,2,...,i—2.

T
m— -
K3

So Hy(rn) can have at most (k—1)(k—2)/2 zeros and (k—1)(k—2)/2+1 poles
and all of them are in the interval [0, 1]. As an example, for Belgium (1975-76)
data set k = 4, and hence Ha(m™) = 0 for m = 1/3, 1/4, 2/4 and it has four
poles at n = 0, 1/3, 1/4, 2/4 as shown in Figure 1. For m € [1,00), Ha(m)
is monotonically decreasing while H;(m) in monotonically increasing and both
meet at m = oo. In the paper of Islam and Consul (1992), their formulation of
ML equation for m is obtained by differentiation even though m is restricted
to be either positive or any negative values, and to be bounded by 6~1. It
appears that they ignored the restrictions on parameter space in formulating their
ML equation: they do not prove that this is justified. One must incorporate the
parameter restrictions in setting up the ML estimation; otherwise one is deviating
from the original model.

Our third comment is regarding the actual ML estimates of m and hence the
fitted values and p-values. As we mentioned earlier, the parameters of the model
of Islam and Consul (1992) are very restrictive. Note that for m € (0,1), the
probability model takes negative value for large z (e.g. P(X = z) < 0 for
x > 2/(1 —m) and m € (0,1)). In effect, for positive pure fractional value of
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Figure 1: Graph of Hy(m) and Hs(m) for Belgium (1975-76) data

m, their model is no longer a probability model. Their ML estimates of m for
the California (1964), Hossack et al (1983) and Great Britain (1958) data sets are
0.98951, 0.94602 and 0.95864 respectively. Consequently these fitted models are
not proper distributions, as negative probabilities ultimately arise. Of course one
could get around this criticism by truncating the range of X at 2/(1 —mn), but that
should create additional difficulties in formulating maximum likelihood equation
for m.

Our fourth comment is about their truncation of data. Panjer (1987) and Consul
(1990) both have used complete data (e.g. x = 0,1,2...) while Islam and Consul
(1992) have used truncated data (e.g. x = 1,2,...). So their comparisons of model
fitting are not meaningful.

Finally, there are other simple probability models, namely generalized Poisson
Pascal, Poisson Inverse Gaussian that were empirically tested to actual data and
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their fit were found quite satisfactory. For further details see Panjer (1987), Willmot
(1987) and Panjer and Willmot (1992).

A.H. Sharif and H.H. Panjer

Department of Statistics and Actuarial Science
University of Waterloo, Waterloo

Ontario, Canada N21.3G1
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