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Abstract 
 
According to the regulation of reinsurance companies in Luxemburg, any such 
company must, for all its activities, constitute a provision for fluctuation of 
claims. The multiple of a risk or portfolio of risks is equal to the half-number 
above the sextuple of the standard deviation of the ratio of claims burden to 
premiums received and should not exceed 17.5. A general method for the 
calculation of multiples for excess-of-loss (XL) and stop-loss (SL) reinsurance 
for individual contracts and portfolios of independent contracts is presented. It is 
remarkable that the multiple of an excess-of-loss layer can be approximated 
using a simple proposal by Benktander(1975) to evaluate the standard deviation 
of a limited XL layer. For a wide range of parameter values, the approximate 
multiple differs from its theoretical value by a negligible quantity of 5.0± . 
Distribution-free results and a multivariate generalization are also presented. 
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1.  Introduction. 
 
     According to the "Grand Ducal Regulation" dated 31 December 2001, which specifies the 
terms of approval and operation of reinsurance companies with domicile in Luxemburg, any 
such company must, for all its activities, constitute a provision for fluctuation of claims. The 
so-called multiple for equalization reserves determines this provision as a multiple of the 
average of premiums received during the past five years. Roughly speaking the multiple of a 
risk or portfolio of risks is equal to the half-number above the sextuple of the standard 
deviation of the ratio of claims burden to premiums received. The multiple should belong to 
the interval  [ ]5.17,5.2   and the minimum amount should not be less than 30% of the required 
multiple. In the present study, the theoretical multiple is defined by the formula 
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with  s   the standard deviation of the claims,  P  the amount of required theoretical premium, 
and  )(xceil   the smallest integer greater or equal to  x. 
     Our purpose is the development of a general method for the calculation of multiples for 
excess-of-loss (XL) and stop-loss (SL) reinsurance for individual contracts and portfolios of 
independent contracts. The actuarial evaluation of XL reinsurance risks is based on the 
compound Poisson Pareto model, introduced in Section 2, and that of SL reinsurance risks 
uses the gamma approximation to the compound Poisson gamma model presented in Section 
4. To obtain the multiple of an individual XL layer, which is done in Section 3, one needs 
formulas for the mean  E  and standard deviation  s   of an arbitrary XL layer. Based on these 
quantities, the required theoretical premium is set equal to the standard deviation premium  

qsm 2
1+=P , where  q   is a loading factor, which has to be determined. The multiple itself 

follows from formula (1.1). An analysis of the theoretical maximum multiple of 17.5 for 
limiting cases shows that this value is attained provided  35

24=q . It is remarkable that the 
multiple of a XL layer can be approximated using a simple proposal by Benktander(1975) to 
evaluate the standard deviation of a limited XL layer. In a wide range of parameter values, the 
approximate multiple differs from its theoretical value by a negligible quantity of  5.0± . The 
multiple of an individual SL layer is obtained for the gamma model in Section 5. An analysis 
of limiting cases leads to the same value  35

24=q   for the loading factor of the standard 
deviation SL premium principle. Distribution-free methods are presented in Section 6. They 
are especially useful in situations where there are not enough statistics to assess in a reliable 
way the distribution of a risk. A multivariate generalization of these results for portfolios of 
independent XL and SL contracts is presented in Section 7. 
 
 
2.  The collective model of r isk theory for  XL reinsurance. 
 
 

In the framework of the classical collective model of risk theory, the aggregate claims of a 
portfolio of insurance risks are described by the random variable 
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where the claim sizes  X i   are independent and identically distributed and independent from 
the random claim number  N. 
      An excess-of-loss or XL-reinsurance treaty with deductible  d on a portfolio of risks 

covers for each claim  X i   the excess claim size  ( )X d i Ni - =
+
, ,...,1 . In this setting, the 

retained aggregate claims of the cedant are described by the random variable 
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and the reinsured aggregate claims are given by 
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Since the independence assumptions are preserved under the transformations of the claim 
sizes, both (2.2) and (2.3) are again collective models. However, a reinsurer does not know 
the number and the size of the original claims below the deductible  d. Therefore, the 
collective model (2.3) is not appropriate to forecast the loss of the reinsurer. Fortunately, it is 
possible to construct a collective model for the reinsurer on the basis of the collective model 
for the original claims such that the model contains only random variables which are 
observable for the reinsurer. This collective model for the reinsurer is presented in Hess(2003) 
and the related literature in Hess et al.(1995), Franke and Macht(1995), Mack(1997) and 
Schmidt(1996/2002). 
      Suppose that the reinsurer relies on the claims data provided by the insurers, where only 
the claims above a limit  OP, called observation point, are reported. This means that only 
forecasts for XL-reinsurance with a deductible  d OP³   can be made. Denote by  X  a 
random variable distributed as  X i   for all  i N= 1,..., . It is assumed that  ( )P X OP> > 0 , 
that is the probability that a claim exceeds  OP  is strictly positive. The aggregate claims of 
the reinsurer, which contains all claims exceeding  OP, is described by the collective model of 
risk theory 
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In this expression  N OP   counts the number of claims above  OP  and is given by 
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where the  B si '   are independent and identically distributed Bernoulli random variables, 

which are independent from  N, such that  ( ) ( )P B P X OPi = = >1 . The claim sizes  X i
OP   

are independent and identically distributed, and independent from  N, and each is distributed 
like  X OP   with distribution  ( ) ( )P X x P X x X OP x OPOP £ = £ > >, . This is the basic 
collective model of risk theory used in XL-reinsurance. 
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3.  Multiple for  XL equalization reserves. 
 

We assume that the aggregate claims of a portfolio of insurance risks are described by the 
random variable 
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where the claim sizes  X i   are independent and identically distributed and independent from 
the random claim number  OPN . The variable  OPN   counts the number of claims above a 
fixed observation point OP  and is assumed to be Poisson distributed. Denote by  X  a random 
variable distributed as  X i . In XL reinsurance, it is often appropriate to suppose that  X  
follows a Pareto with index  1>a , whose survival function is given by 
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Traditionally, this model has been very successful and a first choice in the practice of 
reinsurance (see e.g. Schmitter(1978), Schmitter and Bütikofer(1997), Doerr(1980), Schmutz 
and Doerr(1998)). It is especially useful for pricing high deductibles or/and large claims. 
     An excess-of-loss (XL) reinsurance program  DxsC   covers the amount of each claim 
that exceeds the deductible  D  up to the maximum cover of  C. Let  DCL +=   denotes the 

upper limit of the XL contract, and set in the following  
D
C

c +=1 . Then the random amount 

of claims covered by the XL treaty is 
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For each  OPx >   let  [ ]xNNEN OPOPx >=   be the expected number of claims in excess of  

x. For  OPDL >>   one has the relationship 
 

[ ] a-×=×= cNLFNEN DOPL )( .    (3.4) 
 
The expected value of the layer  DxsC   depends on the parameters  cD,,a   and is given by 
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The variance of the layer is evaluated using the formula 
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The result for the standard deviation is summarized as follows: 
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Case 1:  2¹a  
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Case 2:  2=a  
 

( ) ( )[ ] ( ) ( ){ }11ln2,,, ---××== ccNDcDSVarcD Das . (3.8) 
 
     In the present study, the required theoretical premium is calculated using the standard 
deviation principle according to the formula 
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2
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with  q   a loading factor, which has to be determined. With definition (1.1) the theoretical 
multiple of a XL layer  DxsC   is determined by the function 
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Using the formulas (3.5), (3.7)-(3.8), one obtains the result: 
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Case 2:  2=a  
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     These formulas show that the multiple does not depend directly on the deductible, but on 
the expected number of claims above the deductible. One notes that the calculation of the 
multiple in the special case  3=a   is extremely simple and is given by the handy formula 
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In fact, this corresponds to the approximation proposed by Benktander(1975) to calculate the 
standard deviation of a limited XL layer, and can thus be viewed as a similarly simple 
approximation to the multiple of a XL layer. The numerical impact of this approximation is 
analyzed at the end of this Section.  
     On the other side, if  2>a   the multiple of an unlimited XL layer is given by 
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In the limiting case as  2®a   or  0®DN , the limiting multiple will be  ( )q

24
2
1 ceil . This 

coincides with the theoretical maximum multiple of 17.5 for the loading factor  
686.035

24
0 ==q . If the actual XL premium of a reinsurance company exceeds  ( )cDP ,,, 0qa , 

then the multiple will be less than 17.5. If it is less than this, then the limiting multiple should 
be larger than 17.5, which is not allowed by regulation. In this situation, the XL premium 
should be increased to its theoretical minimum amount ( )cDP ,,, 0qa . For this reason, it is 

appealing to call (3.9) with the parameter-free choice  0qq =   the Luxemburg XL premium 
principle. 
     The Tables 3.1 and 3.2 below provide lists of the theoretical Luxemburg XL premiums per 
unit of the layer deductible as well as corresponding values of the multiple for XL reinsurance 
in Luxemburg. The required data includes the Pareto index, the expected number of claims 
above the deductible and the ratio of the upper limit to the deductible. It is remarkable that the 
Benktander approximation (3.13) to the multiple differs in the wide range of parameter values  

[ ]5,5.1Îa ,  [ ]20,001.0ÎDN   and  [ ]10,2Îc   by a negligible quantity of  5.0± . 
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Table 3.1:  Luxemburg XL premiums per unit of deductible 
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Table 3.2:  multiple for XL reinsurance in Luxemburg  
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4.  The gamma model for  SL reinsurance. 
 
     Suppose the aggregate claims random variable of an insurance risk portfolio can be 
represented by a compound Poisson random variable 
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where  N   is Poisson( l ) distributed, the  sYi '   are independent and identically distributed 
non-negative random variables, which are stochastically independent from  N . Denote the 
identical random variables by  NiYY i ,...,1, == . From a practical viewpoint, it has been 
stated for a long time that a gamma approximation of the claim size is appropriate for 
modeling the insurance risk process in life insurance (e.g. OECD(1971), Strickler(1982), 
Drude(1988), p.183, Hürlimann(1988)). Theoretically, this claim size model arises as unique 
solution of a characterization problem for scale compound parametric families of distributions 
with the mean as scale parameter (Proposition 3.2 in Hürlimann(1998)). Let us follow this 
approach. A gamma claim size has density 
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The distribution function of the claim size is given by the incomplete gamma function 
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Using Laplace transforms one sees that the  j-th convolution of the claim size density equals 
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It follows that the aggregate claims distribution function has the representation 
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The following result justifies the use of the gamma approximation to the aggregate claims 
distribution for sufficiently large portfolios. 
 
Theorem 5.1.  Under the above assumptions, the compound Poisson gamma distribution of 
the aggregate claims converges to a gamma distribution as the expected number of claims 
tend to infinity. More precisely, with the parameter function of one variable  

( ) 112)(
---= ll ka   such that  )()( 1 lllaa a×== - ,  )()( 1 lmlbb a×== - , the limiting 

distribution is given by 
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Proof.  A simple calculation shows the validity of the limit 
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Using Dufresne et al.(1991), Section 2, this asymptotic result identifies  )(lim xFS¥®l

  with a 

gamma process, whose distribution function equals  );( abxG .  �  
 
     Analytical calculations for SL reinsurance with the distribution representation (4.6) are 
possible. However, for the sake of simplicity, we restrict our attention to the limiting Gamma 
distribution in (4.7). In practice, most SL reinsured portfolios have usually a large number of 
expected claims, and in this situation the application of the limiting Gamma distribution is 
anyway justified. 
 
 
5.  Multiple for  SL equalization reserves. 
 
     Following Section 4, it is assumed that the aggregate claims random variable  S  of an 
insurance risk portfolio with mean  Sm   and coefficient of variation  Sk   is gamma distributed. 
Then, for calculations, it suffices to consider the survival function of the mean scaled 
aggregate claims random variable  SX S ×= - 1m , which is given by 
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Using the auxiliary function 
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one has the recursive relationship 
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     In the special case of an integer  a , the random variable  X  has an Erlang survival 
distribution with finite series representation 
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This expression can be reinterpreted as cumulative Poisson probability  ( )xG aa ;1-   with 
mean parameter  xa   taken at the integer value  1-a , and  ( )aa ;xf   is just the 
corresponding Poisson probability  ( )xg aa ;   with the same parameter taken at the value  a . 
In this setting, the recursion (5.3) is the trivial relation  ( ) ( ) ( )xgxGxG aaaaaa ;;1; +-= .  
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     In general, the expressions for the first and second order partial moments, which are 
required to calculate the mean and variance of a SL layer, are given by 
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The last expression is obtained applying twice the recursive relation (5.3) and the identity  
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Consider a SL layer  DxsC   with priority  D  and upper limit  DCL += . The mean and 
variance of the SL reinsurance liability  ( ) ( ) ( )++ ---= cDXDXcDX ,   is obtained 

immediately. Setting  
D
C

c +=1   one has 
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The theoretical multiple of the SL layer is again determined by the function (3.10). The 
special case of an unlimited SL layer  1xs¥ , which corresponds in the original scale to the 
special SL cover  Sxs m¥ , simplifies as follows: 
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In this case, the gamma model of SL reinsurance provides a very good approximation, a fact 
first observed by Benktander(1977) (see also Hürlimann(1995), Section 4). 
     Using again the standard deviation principle, actuarial premiums for SL layers are given 
by 
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with  q   a loading factor, which has to be determined. The multiple of the special SL cover    

Sxs m¥   is given by the very simple formula 
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If  a   is an integer, one has even the explicit formulas (interpretation as Poisson distribution) 
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It is also very instructive to look at the multiple of a SL layer for the exponential distribution 
with mean  1=a . In this situation one has 
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Observing that the expected number of claims above  D  equals  D

D eN -= , the multiple can 
be rewritten as 
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For an unlimited SL layer this yields 
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In the limiting case as  0®DN , that is  ¥®D , the limiting multiple will be  ( )q

24
2
1 ceil . 

Arguing as in Section 3, the loading factor of the SL premium principle (5.10) must be equal 
to  686.035

24
0 ==q   in order to get the theoretical maximum multiple of 17.5, which is 
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allowed by the Luxemburg regulation for reinsurance companies. This is the same value as 
the one obtained for the XL premium principle. The premium principle (5.10) with the 
parameter-free choice  0qq =   will be called the Luxemburg SL premium principle. 
     Finally, let us have a further detailed look at the important special SL cover  1xs¥   for 

the limiting cases  0®a   and  ¥®a . Since  ( ) 1,lim
0

=
®

aa
a

f   and  ( ) 11,lim
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=+G
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clear that 
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On the other side let  n=a   be an integer such that  ¥®n . Applying the central limit 
theorem to the cumulative Poisson probability in (5.12) one obtains 
 

( ) ( ) ( )
2
1

0,lim1,lim =F==+G
¥®¥®

nnGnn
nn

.   (5.18) 

 
On the other side, using Stirling's asymptotic approximation for  !n   one has 
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Taken together it follows that 
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In fact, a numerical evaluation of the formula (5.11) shows that  ( ) 6,1,, 0 =¥qaM   for  

100³a , or equivalently  1.0£Sk , and  ( ) 5.17,1,, 0 =¥qaM   for  410-£a , or  100³Sk . For 

moderate values of  [ ]4,2.0Îa , or  [ ]5,5.0ÎSk , one has  ( ) [ ]5.9,7,1,, 0 Î¥qaM . 
     The Tables 5.1 and 5.2 below provide lists of the theoretical Luxemburg SL premiums per 
unit of expected aggregate claims as well as corresponding values of the multiple for SL 
reinsurance in Luxemburg. The required data includes the coefficient of variation of the 
aggregate claims, the priority and the ratio of the upper limit to the priority. 
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Table 5.1:  Luxemburg SL premiums per unit of expected aggregate claims 
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Table 5.2:  multiple for SL reinsurance in Luxemburg 
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6.  Distr ibution-free evaluation of multiples. 
 
     In practice, the situation where there are not enough claims statistics to assess in a reliable 
way the distribution of a risk is encountered quite often. However, it is typical to reinsurance 
that the range  [ ] 0,, >ABA , of extreme risk exposures of the reinsurance risk are known. In 
this case, we suggest to use the maximum coefficient of variation to price risks (e.g. 
Hürlimann(2001), p.354). According to Hürlimann(2004), the maximum coefficient of 
variation is attained for a risk with mean 
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In the following, conditions under which this method yields useful results for the calculation 
of XL and SL reinsurance multiples are analyzed. 
     Consider first a XL reinsurance contract with layer  DxsC . Setting  11 >+= D

Cc , and 
using the formulas (6.1) and (6.2), we suppose that the layer risk of each claim has the mean  

D
c

c
�
�
�

�
�
�

+
=

1
2m   and the maximum coefficient of variation  

c

c
k

1
2
1 -

= . With  DN   the 

expected number of claims above  D, the aggregate claims  ( )cDS ,   covered by the  XL  
treaty has then the expected value 
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c

c
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�
�
�

+
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2,      (6.3) 

and the standard deviation 
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The distribution-free multiple for  XL  reinsurance is then given by 
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In the above situation of incomplete information, the expected number of claims may not be 
known. As a rough approximation of it, let us use the estimate 
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where  ( )cDP ,   is an available  XL  premium. Then the multiple is given by 
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If  ( )cDP ,   is the risk premium, then the distribution-free formula (6.5) is exact. Under which 
conditions does the distribution-free evaluation of the multiple yield a useful approximation 
of it? To analyze this question, suppose the premium is calculated using the standard 
deviation principle (3.9) for a Pareto claim size with index  3=a   (Benktander's 
approximation). Table 6.1 yields a distribution-free evaluation of the multiple according to 
formula (6.5) for small expected number of claims  [ ]1,1.0ÎDN .  
 
Table 6.1:  distribution-free XL multiple for small expected number of claims 
 

                                                      parameter  c Number 
of claims 2 3 4 5 6 7 8 9 
0.1 10.5 10.5 11 11 11.5 11.5 11.5 12 
0.2 9.5 9.5 9.5 10 10.5 10.5 11 11 
0.3 8.5 9 9 9.5 9.5 10 10 10.5 
0.4 8 8.5 8.5 9 9 9.5 9.5 10 
0.5 8 8 8 8.5 9 9 9.5 9.5 
0.6 7.5 7.5 8 8 8.5 9 9 9 
0.8 7 7 7.5 7.5 8 8.5 8.5 8.5 
1 6.5 7 7 7.5 7.5 8 8 8.5 
 
 
In Table 6.2 these figures are compared to the evaluation according to formula (6.7) with the 
Benktander premium approximation 
 

( )
DD N

c
N

cD
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1
1

2
11

1
2
1,
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One observes that the distribution-free method mostly overestimates the  XL  multiple in the 
range  [ ]1,3.0ÎDN   by at most one unit, and underestimates it in the range  [ ]2.0,1.0ÎDN   by 
at most half a unit. In view of the fact that besides the premium no claims statistics should be 
available, this method is useful for the case of a small number of claims above the deductible. 
 
Table 6.2:  difference between distribution-free and Benktander approximate XL multiple 
 

                                                      parameter  c Number 
of claims 2 3 4 5 6 7 8 9 
0.1 0 -0.5 -0.5 -0.5 0 0 -0.5 0 
0.2 0.5 0 -0.5 0 0.5 0 0.5 0.5 
0.3 0.5 0.5 0 0.5 0 0.5 0.5 1 
0.4 0.5 0.5 0 0.5 0.5 0.5 0.5 1 
0.5 1 0.5 0 0.5 1 0.5 1 1 
0.6 1 0.5 0.5 0.5 0.5 1 1 1 
0.8 1 0.5 0.5 0.5 1 1 1 1 
1 1 1 0.5 1 1 1 1 1.5 
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     Consider now a SL reinsurance contract with layer  DxsC   and set  11 >+= D

Cc . Using 
(6.1) and (6.2), we suppose that the aggregate claims of the risk, which is relevant to the layer, 

has the maximum coefficient of variation  
c

c
k

1
2
1 -

= . To evaluate a distribution-free  SL 

multiple, we use a gamma distribution as in Section 5 with the parameter  
( )22 1

41

-
==

c

c
k

a . 

Table 6.3 lists the obtained distribution-free XL multiples for priorities  [ ]25.1,1Îd   near one 
unit of expected aggregate claims and  [ ]6,2Îc . A comparison with the XL multiple obtained 
from the formula (3.10) using (5.7) and (5.8) shows that the approximation differs only 
slightly and by at most one unit for  [ ]13,1Îa   and is best around  4=a . Again, for this 
often encountered situation, the distribution-free SL multiple is quite useful. 
 
 
Table 6.3:  distribution-free SL multiple for priorities near the mean aggregate claims 
 
 

                                                      parameter  c  
Priority 2 2.5 3 3.5 4 4.5 5 6 
1 6.5 7 7 7 7 7.5 7.5 7.5 
1.05 7 7 7 7.5 7.5 7.5 7.5 7.5 
1.1 7.5 7.5 7.5 7.5 7.5 7.5 7.5 8 
1.125 7.5 7.5 7.5 7.5 7.5 7.5 8 8 
1.15 8 7.5 7.5 7.5 7.5 8 8 8 
1.175 8 8 8 8 8 8 8 8 
1.2 8 8 8 8 8 8 8 8 
1.25 8.5 8.5 8 8 8 8 8 8 
 
 
On the other side, a close look at the Table 5.2 shows that the SL multiple first decreases and 
then increases as a function of the parameter  a . Table 6.4 displays the obtained minimum 
SL multiple for priorities  [ ]5,1Îd   (measured in units of expected aggregate claims) and  

[ ]500,2Îc . Typical values of the corresponding coefficients of variations, which yield this 
minimum values, are listed in Table 6.5. The latter results are useful when no statistical 
information is available, and a minimum value of the SL multiple is required by regulation. 
 
 
Table 6.4:  minimum SL multiple  
 
 

                                                      parameter  c Priority 
2 3 4 5 10 20 100 500 

1 6 6 6 6 6 6 6 6 
1.1 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 
1.5 8 8.5 8.5 8.5 9 9 9 9 
2 8.5 9 9 9.5 9.5 10 10 10 
2.5 9 9.5 9.5 9.5 10 10.5 10.5 10.5 
3 9.5 10 10 10 10.5 11 11.5 11.5 
4 10 10.5 10.5 10.5 11 11.5 11.5 11.5 
5 10.5 11 11 11 11.5 11.5 12 12 
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Table 6.5:  coefficients of variation, which yield minimum SL multiples  
 
 

                                                      parameter  c Priority 
2 3 4 5 10 20 100 500 

1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
1.1 2 1.5 1 0.75 0.75 0.75 0.75 0.75 
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
2 2 3 2.5 3.5 2 2 2 2 
2.5 2.5 3 3 2.5 2.5 2.5 2.5 2.5 
3 3 3 3 3 3 3 3 3 
4 3 3 3 3 3 3 2.5 2.5 
5 3 3 3 3 3 4 3 3 
 
 
7.  Multivar iate generalization. 
 
     It is rather straightforward to calculate the multiple of independent XL and SL reinsurance 
contracts. Consider first a portfolio of independent XL contracts covering layers  

miDxsC ii ,...,1, = , where the risk of each layer follows a compound Poisson Pareto model 

with Pareto index  mii ,...,1, =a . Now, set  mi
D
C

c
i

i
i ,...,1,1 =+= , and introduce 

parameter vectors  ( )maaa ,...,1= ,  ( )mDDD ,...,1= ,  ( )mccc ,...,1= . Then the mean and 
standard deviation of the portfolio of XL layers is given by 
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where the means and standard deviations of each XL layer is calculated according to the 
formulas (3.5), (3.7)-(3.8). The theoretical multiple and the Luxemburg minimum premium of 
this XL portfolio is then given by 
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   (7.2) 

 
Similarly, let be given independent compound Poisson risks  miSi ,...,1, = , where each risk 

can be approximated by a Gamma random variable with mean  im   and coefficient of 

variation  miki ,...,1, = , as in the setting of Section 5. The squared inverses of the 

coefficients of variation are denoted by  mikii ,...,1,2 == -a . Consider now a portfolio of 

independent SL contracts covering layers miDxsC ii ,...,1, = , set  mi
D
C

c
i

i
i ,...,1,1 =+= , 
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and introduce parameter vectors  ( )maaa ,...,1= ,  ( )mDDD ,...,1= ,  ( )mccc ,...,1= . Then the 
mean and standard deviation of the portfolio of SL layers is given by 
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where the means and standard deviations of each mean scaled XL layer is calculated 
according to the formulas (5.7)-(5.8). The theoretical multiple and the Luxemburg minimum 
premium of this SL portfolio is then given by 
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The Tables 7.1 and 7.2 illustrate the impact of building portfolios of XL and SL layers on the 
evaluation of multiples and minimum premiums for Luxemburg reinsurance companies. 
 
 
Table 7.1:  Luxemburg premiums and multiples for a XL portfolio 
 
 
XL layer Pareto index number of claims deductible  D ratio  c 
1 1.5 0.05 10'000'000 10 
2 2.5 0.5 20'000'000 5 
3 3 2 5'000'000 4 
XL layer mean standard deviation premium multiple 
1 683'772 5'437'840 2'548'175 13 

2 6'070'382 14'121'397 10'912'004 8 

3 4'687'500 5'303'301 6'505'775 5 

Portfolio 11'441'654 16'034'618 16'939'237 6 

 
 
Table 7.2:  Luxemburg premiums and multiples for a SL portfolio 
 
SL layer coeff. variation aggregate claims priority  D ratio  c 
1 0.5 50'000'000 50'000'000 2 
2 1 20'000'000 40'000'000 5 
3 2 5'000'000 20'000'000 10 
SL layer mean standard deviation premium multiple 
1 9'732'090 17'027'453.8 15'570'074 7 

2 2'688'468 9'831'751.3 6'059'354.2 10 

3 962'407 4'977'697.1 2'669'045.9 11.5 

Portfolio 13'382'965 2'028'2381.1 20'336'924 6 
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