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SUMMARY 

The  qual i f ica t ions  of t h e  semiva r i ance  as a uselul risk measure  are ex- 
amined  and  compared  to  those  of t he  var iance.  A l though  on first  s ight  t he  
semivar iance  m a y  seem more  a p p r o p r i a t e  f rom the  insured ' s  po in t  of view 
the  analys is  of th is  pape r  leads to a preference  for t he  var iance  as a r isk 
measure .  

INTRODUCTION 

Since tile following considerations may be iml}ortant for the 
reinsurance field the reader can always replace the words "insurer" 
and "insured" by "reinsurer" and "reinsured". Regarding the 
variance as a risk measure for the insurer it is quite a natural 
question to ask whether tile negative deviations 

x - - E w i t h x < E a n d E =  ~ x dF(x) 

that  are in favour of the insurer can or should be called risky. 
F is tim distribution function of the portfolio's total claims' amount. 

If we answer our question with "no" a consequence would be to 
replace in the premium calculation for a portfolio the variance 
principle 

r c =  E + c V ,  c > o l /  = 62 (I) 

by a semivariance l}rincil}lc 

, ~ = E + e V + ,  e > o  (2) 

where 

and 

V =  V.,. + V_ = ~ {x - -  E)~ dF(x} 

E 

v + = f {,~ - -  E) ,  dF(x) ;  V_  ---- f {. - -  g ) ,  dF(x).  

(3) 

{4) 
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H. Markowitz, in his book "Portfolio Selection", chapter iX,  
i959 [xo], comprehensively analyses the properties of the senti- 
variance as a measure of variability in a portfolio analysis. 

If the domain of definition of Y(x) is [A, B] we can always define 

i o f o r - - o o  < x < A  
F(x) = F(x) for A < x < B and replace F(x) by l~(x) 

I for B < x < oo 

The terms cV in (I), gV+ in (2) respectively are meant to be 
pure risk loadings. Loadings for administrative costs, commissions, 
etc. are not considered. 

Tile purpose of this paper is to investigate whether the wu'iance 
principle ~ = E + cV should be replaced by  the semivariance 
principle ~ = E + ~V+. 

The lower integral limit in (3) shows that  we also allow for 
negative losses which can for example occur when due to a judge- 
ment of a court of appeal the insured has to repay the insurer part 
of the payments  that  he received in previous years. 

The possible use of V+ has already been mentioned or even 
recommended several times [2], [3], [6]. 

A. Properties of V + 

AI. V+ depends only on the expected value E of the distribu- 
tion function F(x) and on the structure of F(x) for x >_ E. 

A2. V + <  1 / a n d V + =  V < = > V = o .  
Therefore, if we replace in a premimn calculation a V-loading 

by a V +-loading we should enlarge the loading's coefficient. 

A3. For i x f (x )dx= i x g ( x ) d x = E  and f _ < g  for x > E 

follows V +f --< V +a' 

A4. Let us assume one point of intersection x > E  and let 
t'(e) = g(e),f(x) >g(x)  for E _< x < e and g(x) > f ( x )  for x >:~. 

Let us moreover assume 
z 

f (x - -  E ? " ° U ( x )  - - g ( x ) ) , t x  < 

<_ S (x - -  E) ~ ÷~(g(x) - - f (x ) )dx  with - -  I ~ ~ < I. 
II  
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Asser t ion"  T h e n  follows V ~ f  < V+g. 

P r o o f :  

j" (x - -  E)2( f (x )  - - g ( x ) ) d x  < (X - -  E) '  -"~ J" (x - -  E ) "  ~(f(x) - -  g (x) )dx  
E 

< (x - -  E l ' - °  .~ (x - -  El"~(g(x) -- /(x))dx < 
z 

z 

= >  .~ ( x -  E)~(g(x) - - f ( x ) ) , L ~  - -  
z 

- -  I (x - -  E)*( f (x)  - -  g (x ) )dx  = 
£ 

= S ( x - -  E)Z(g(x) - - f ( x ) ) d x  = V+g - -  V+I  > o q.e.d.  
E 

I f(x) 

1 . 

g(x) 

i 

E 

Fig. I 

r 

x 

C o r r o l a r y  I"  F o r  -~ = - -  I we a r r ive  a t  

A = I ( f (x)  - - g ( x l ) d x  < i (g(x) - - f ( x ) ) d x  = B(Fig .  I)  = > V.,.t.< V ,  ~, 
E 

C o r r o l a r y  2:  F o r  "~ = o we a r r ive  a t :  

/~+I = 5 (x - -  E )g (x )dx  > ~ ( x - -  E ) f ( x ) d x  = / ~ ÷ I I  = >  V + I  > V + n  
B 
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i.e. if two portfolios I and I I~charac te r ized  by  the distribution 
densities g(x) and f(x) (Fig. I), both of which have the same pure 
loss cost E - - w o u l d  have pure stop loss premiums /~+I > /~+ i I  
excess E then follows for the respective loadings V+i > V+iI. 

The questions arise here firstly whether we should not use the 
pure stop loss 1)remium excess the expected value 

+ = - -  V . ) d F ( x ) ,  
E 

as an alternative to the standard deviation loading (dealt with in 
[6]) and secondly what its relations to V+ (except for the already 
above-mentioned corollary 2) are. 

Approximations and an upper limit for/~ + are given in [3] and [8]. 

A5. From A4. and Fig. i we can fonow that V+ is the larger, 
the farther away to the right of E are substantial probabilities of 
claims occurrences, 

We could therefore believe at the first moment that  V + is closely 
connected to the third central moment t~3 which, to a certain 
degree, characterizes the dangerousness of a distribution function 
or of a portfolio. 

The argmnent often used is that  given two risks or portfolios 
having the same first and second central moments E, a ~, the one 
with the larger third central moment  t~3 or skewness y is the less 
desirable one for the insurer because it is more dangerous [2], [9]. 
(J. Marschak for example proposed the use of the skewness ¥ as 
a risk measure already in 1938 [II].) The above argument is cer- 
tainly correct for most distribution functions used in and needed 
for insurance. Let us, however, imagine a distribution function 
with "enough" parameters which we could change in such a way 
that  E, ~* and the distribution functions for x > E remain un- 
changed while we are diminishing ~3 perpetually by  enlarging the 
potential amounts of substantial profits with substantial but  
diminishing probabilities (deviations to the left from the expected 
value) (Fig. 2). 

E1 = Ei i ,  V i  = Vi i ,  V + I  = V+i i ,  V.3I > V.3II, yI  > "i'll. 

Would an insurance company say that  portfolio I is more danger- 
. ous than portfolio II and thus ])refer portfolio II to portfolio I?  
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Can we at  all speak of dangerousness when referr ing only  to  am o u n t s  
of profi t  ? We th ink  not,  especially when the  c o m p a n y  utilizes the  
prof i t  z = ~ - -  x with a funct ion u(z) with  u'(z) > o and  u'(z) < o  sucfi 
t ha t  Ei[u(z [ z > 7r - -  E)] > Eil[U(Z [ z > r e - -  E)], thus  making  por t -  
folio II  more  "dange rous"  respect ively  less prof i table  than  por t -  
folio I. 

I 
I 
I 

Profit area / , ~  Portfolio I 

1 

This part is mainly 
to  keep o-constant 
and make ~sor y 
negative. 

This part is 
mainly to keep 
I: constant. 

Fig. 2 

F ina l ly  we can follow from the  above  wr i t t en  and  Fig. 2 tha t  
f rom V + i  ~ V + I I  does not  follow ~8i ~ ~3Ix or 

V+I  V+II  
- - -  < does not  follow TI < TII f rom Vi --  ~ 

and vice versa.  

The  above reflections and  those made  in the  in t roduc t ion  lead 
us to tile conclusion tha t  V+ is a be t t e r  risk measure  with respect  
to the  conten t  of the  word "dangerousness" ,  than  V or ~3 or the 
l inear  combinat ion cV + d~a. 
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Numerical  examples to illustrate some properties, in particular 
property A 5. 

I ) c u s i t y  f u n c t i o n s  d e s c r i b i n g  t h e  prob~tbi l i t ics  of c l a ims  x 

x f " ) x  f(t)(x) fO)(x) f(O(x) f(t)(x) 

- -  IO 0 0 0 0,0001 0,02 

O O, 18 O,198 0,076 0,0529 0,46 

O, 5 0 0 0 O,O440 O 

I O,80 O,8OO O,920 0,8990 O 

2 0 0 0 0 0,50 

IO 0,0.2 0 0 0 0,02 

20 O O O,OO 4 0,0040 O 

1OO O O,OO2 O O O 

E i ,oo i ,ooo i ,ooo I ,oooo I ,oo 

V 1,8o 19,8oo 1,52o 1,52oo 5 ,oo 

I" + 1,62 19,602 x ,444 1,444 o 2,12 

~t 14,4 ° I94O,4OO 27,436 27,2445 - -  12,oo 

All the above distribution functions have the same expected 
value E = I. 

BI.  The density function f¢~)(x) illustrates as compared to 
fc~)(x) numerically the fact that  if the tunction's "tail" grows ' 
linearly and the "tail 's" probabili ty diminishes linearly, V and V+ 
arc growing "almost linearly", Vt3 "almost quadratically". E does 
not change here at all, usually 6nly "a little bit".  

This shows how very dangerous it can be to use risk loadings 
of third and larger order if the portfolio includes very large or even 
catastrophe risks with an unknown, small probability of occurrence. 

B2. Since V~ ) > V ( .  a~ wc would conclude according to 
property AS. that  risk I which is described byf(l)(x) is more danger- 
ous than risk I I I  which is described by  f(3)(x), although ~ )  < V.~ 3) 

Let us imagine an insurance company with a utility function 
u(~ ~ x) = u(z) = 5(1 ~ e-2/~) that  can get a premium of 7r = 1,4 
for insuring either risk I or risk III .  The calculation of the respective 
expected utilities lead to 
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E i  (,,(z)) = 0,07 

E i i  I ( u ( z ) )  - ~  --0,36. 

Thus the insurance company  would prefer to insure risk I ra ther  
than  risk I I I .  I t  considers risk I I I  more dangerous and  less at- 
t ract ive  than  risk I. 

We const ructed fc3)(x) to show tha t  V÷ also is assailable with 
resl)ect to its reflecting "dangerousness" ,  however, this is t rue for 
every risk measure. 

We nevertheless prefer the result given in A5., i.e. V÷ to V or V.3 
as a measure of dangerousness. 

B3. The densi ty funct ion f¢'~) has been const ructed in com- 
parison t o f  ca) according to the proceeding described in AS. 

E(4) - -  E ('~) 

V (4) = V (a) 

v(2 ) = v<;') 
f(a~(x) = f(a)(x) for x > E (a) = E (4) = I 

and ~4) < V.~:~) 

B4. The densi ty  function f(5) having a negative thi rd  central 
moment  shows more significantly than  f(4) the contrast  to f(3) and  
the fact tha t  

Thus E (a) = E  (~} = E  (5) 
V (3) < V O) < V (s) 

v(:)< T~(y< v(:) 
~ )  >/, ' )  > o > ~i '~). 

C. Explicit expressions for V + and V +/V for some distribution fuuc- 
lions that are of .special importauce in insurance and reinsurance 

CI. N o r m a l  d i s t r i b u t i o n  
( x - y )  z 

I - ' 2 . a -  
f(x) -- V . ~ ,  e , - - o o < x < o o ,  - - o o < v . < o o ,  o < • < o o  

E = ( ~ ;  I , ' = , 2 ;  V + = . ~ , ~ ;  V + / V = ½  
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C2. Since the classical approximation of the generalized Poisson 
distribution function is the normal distribution function [I], we 
arrive for this approximation (first term of Edgeworth expansion) 
at the same result as in CI. 

C3. For every symmetrical distribution function we have 

v +/v  = 4. 

C4. E x p o n e n t i a l  d i s t r i b u t i o n  

f ( x )  = ce-eX o < x < oo, o < c < oo 

E = x/c;  V = iIc~; V +  = 21e • x l a ;  V + I V  = 21e. 

C5. G a m m a  d i s t r i b u t i o n  

c v 
f (x )  = F(T---- ~ e-CZ x v -~  o < x < oo, o < V < oo, o < c < oo 

I 
E = Y - "  v v v +  --  (e-~v'+r(v+~)--v~(v)}; 

c ' = c~ ; c2r(v) 

IT.  I 
v - r ( v )  ( e -~v~- I  + rc-r) - -  r~(v)}. 

Thus V + / V  depends only on T, not on c. In the special ease of 
"C = i we arrive at the exponential case that  was discussed in C4. 

For large T we can use 

.r V + l V  

o,5 o,8oi 
i o,736 
2 o ,677  

3 o,647 
4 o,629 
5 o,616 
6 o,6o6 

the Stifling formula: 

L e t  u s  d e f i n e  ~ = y - -  I 
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+ 1 tlg~ 

,-~ ½ I / ~  ~ ' ~  ~-~ --~ ½ r ( r ) .  

Thus  

v ÷ ~-~y~- 1 r(~) - -  r~(y) 
l i r a  V - -  l i m  i ) r _ ~ i  + l i m  

.,--..~o . ,_~  I / ~  ~ - " - "  ( ' r -  . , ~  rc.r) 

= l i r a  ~ 

I 
= lira ~ + .~ 

V ÷  
lira ~ ---- ½ 

y.---~-co 

We want  to  calculate  now the o the r  ex t reme,  namely  lim V+/V 
y--~0 

lim P ( I  -q- 'y) = P ( I )  = I 
y---~-0 

V+ "¢ 
lim - -  lira (I --k yr g-x _ _ y  j" e-Zz'r-ldz ) = 
y--~-O V T--wo • 

Y 
= I - -  lira (I ¢-z£rdz) 

y--~-O o 

F or  o < y < I we have  

y y ~2 

0 < f e -ZzXdz<  S e - Z d z =  I - - e - ' r = T ~ ]  .q_ ~ . . . .  
Q o 

Thus  
Y 

lim (.f e-Zz'rdz) = o and 
y--tO o 

V+ 
lim - -  i .  
y--~-0 V 

As we see V~ V .  is independen t  of c and  is on ly  slowly decreasing 
as a / u n c t i o n  of Y, slowly e spec i a l l y /o r  y >_ 2. 

C6. P a r e t o  d i s t r i b u t i o n  

This dis t r ibut ion is of special impor tance  for the  excess of loss 
reinsurer.  
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f ( x ) . = a a ~ ' x - ~ ' - X a < x < o o ,  I < 0 t < o o ,  o < a < o o  

a a'ct 2a '  / 0 t - - I \ ' - '  
E = a  - -  • V =  • = 

- -  I ' ( G t - - I ) ' ( O ~ - - 2 )  ' V ÷  ( f t . - - I )  ( 0 ~ - - 2 )  

V - -  2 =2\~-----~i 

While  V and  V+ exist  only  for a > 2 V + / V  like E exists for ~ > I,  
t hough  for I < ct < 2, V + / V  > I and thus  does not  makes  sense. 

o~ V +/V 

2 I 

2,5 0,930 
3 0,889 
4 o,844 
5 o,8z9 

i o  o ,775  

|--3 

lira -- lira 2 = I 
a--~g V tt-..~2 

v+ (  ),12 
lim V - -  2 lim I - -  = - -  

a--~.oo a--~.oO e 

< o  

The  quo t i en t  V / V +  is independen t  of a and  a slowly decreasing 
funct ion  of a. 

C7. 

/ ( x )  = 

L o g  n o r m a l  d i s t r i b u t i o n  
_ ( In  z -  ~) l  

I ~o~ 
- - e  o_<x< oo,--oo < ~< oo, o<~< oo 
l / ~  ~x 

E = e"+°'l*; V = e ' '+° '  (e °' - -  x) 

f -v, V +  ( x - - E ) '  2 1 ~  ,~x 
E 

I 
-- ] ~  alf (e so¢+s~ 

dx 
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where  
In x - -  

Z - -  

Denot ing  q~(z) = I/~/2-~ S e-u"t2 du we a r r ive  a f t e r  some s imple  

ca lcula t ions  and  subs t i tu t ions  a t  the  express ion:  

Thus  

I 3 ~ 

V - (e °i -- I)  

V +/V 

o, I  0,550 
0,5 0,693 
I ,o  o ,85I  
2,o 0,989 

V ÷ e a2 I ~ _ s 
l im T =  l im - - .  j e ~ t  d r -  

- S/2 

- -  l i r a  - e -  d t  

o ~  e ° ~ -  I I / ~  3 

hi-. 

- -  l im e-',!:dt = I - - o - - o =  I 

o~olim ~ = lira ~ ((~ + <: + o(,:)) + ~-~ <,+ o(:) 

I I ~ 2 

2 12,/~ ~ -- I /~  "7 
I/2 2 + o(a~) I 

= lira 
G2 • o~o + o(~') 2 
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The quotient V / V +  is independent of ~ and a slowly increasing 
function of ~, slowly increasing especially for ~ > 1. 

C8. I . e t  t h e  p o r t f o l i o ' s  c l a i m s  f u n c t i o n  be g e n e r a t e d  
by  a P o i s s o n  p r o c e s s  ( p a r a m e t e r  ~) w i t h  all  c l a i m s  
b e i n g  of e q u a l  s ize s. 

) , .  

P ( X  = ns)  = e - x  - o < X < oo, o < s < o~ I~] ' 

E = X . s ; V = X . s 2  

f v +  = (x - -  E ) , d F ( ~ )  ---- V - -  I ( E  - -  x ) , d V ( ~ )  = 
E 0 

=ks, (I-x 2 x 
IX] [~.- ,] 

= X s  2 I - - X  e -~x" . . . .  + 2X e ' z  c -~" 
n ! n [ n ! 

u - o  n - o  

-~- AS ~ • e 
[ x - -  ~]l [x][ + ~ n!/ 

. - [ x ]  

[z - ,1 

n - @  

[x - ,] 

- 2  
n • 

V +  _ c -  x X [>'] X .  I 
V -  ( - - [ ~ !  ( x - [ x ] ) +  ~ n[] 

- - [x] 

where [X] is the integer part  of X. 

If X is an integer, i.e. X = [X] then we have 

+ _ ~  ~ _~. l ~ e  -)' 

V .! ~. 
m - ~  t , - o  

x V+IV 
z o,632z 
2 0,5940 
5 o,5595 

zo o,542I 

: o '  " p / .  
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lim = lim e-x x-,.o x~o ~.  ~ X = I ~ lim Xe- x = I 
n - * X--~*O 

X[x] [x~- ,1 X n V ÷  
lim - -  l im (X - -  [X]) e -x ) z~oo V = x~¢o ~ + I -  x~oolim ~ --nl 

[x] 
= I ~ l i m  ~ e -~' xn 

X-.-¢-oo ~.t 
m-@ 

x 

= I ~ l ira e 

~- I ~ l i m  e 
X.-.~.oo 

= I - -  ½1im f I 

V 
lim - -  ½. 
x-.-~.oo V+ 

X[x] 
+ lim (I + [X]--X) e -x 

( z  - ~ ) 2  

(z - ),)l 

2x dz = 

( z - M  2 

e ~X d z  ~ ½ 

The  quot ien t  V+IV is independen t  of s and  a slowly decreasing 
funct ion  of X, slowly decreasing especially for X ~ I. 

R e m a r k  I : 

In  cases CI.-C4. V +/V is a f ixed number ,  whereas  in cases C5.-C8. 
V+/V depends  only  on one pa r ame te r  and  is only  slowly va ry ing  
with t ha t  pa ramete r ,  especially in the  p a r am e te r  regions t h a t  are 
in teres t ing for the  insurer.  

R¢mark 2 : 

In  all the  cases CI.-C8. is V+JV > ½ and  V.a >_ o (for Pa re to  VLo 
exists only  for ~ > 3). Also in the  numer ica l  examples  we have  
f o r ~ ) ( x ) , f O ) ( x ) ,  .fc3)(x), f(4~(x)V+/V >½,  ~8 > o whereas  for~5)(x) 
we observe V+/V < ½ and  V.3 < 0. 

The  ques t ion arises therefore  if the  hypothes is  V÷[V > ½ < = >  - 
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V-~ >--o is correct. This is not the case as we can conclude from 
the following counter example. 

E x a m p l e  

t o,o2857 for x ---- - -7 
Letf(x) = 0,45143 for x = o 

i o,5oooo for x = 2 
0 , 0 2 0 0 0  for X -~- I 0  

E = i,ooo; V = 4,4oo; V,  = 2,I2o; 
~ : o,ooo73 > o. 

V , / V  = 0,482 < 0,500; 

D. Is V+ to be preferred in general to V as a risk measure or a risk 
loading 

When analyzing V and V+ from a portfolio selection point of 
view and putting up pros and cons, H. Markowitz does not come 
to a universal proposal as to which of the two risk measures is to 
be preferred/to].  

For all that,  Markowitz writes in [IO] on page I94: "Analyses 
based on S (our V+) tend to produce better portfolios than those 
based on V." 

The main difference between an analysis considering appropriate 
risk measures for tile calculation of a premium or for a portfolio 
selectio~r are the underlying conditions and constraints. While we 
may wish in insurance to establish a premium principle that  takes 
the dangerousness of a portfolio and/or the lack of statistics into 
account, that  is as just as possible to all customers that  auto- 
matically sets up an upper barrier of acceptance and so on, we may 
for example wish to select a shares- or bonds-portfolio in such a 
way that  to a given expected return for the invested capital V or 
V + becomes a minimum. 

The choice between V or V+ may therefore fall out differently 
for a portfolio selection principle and for a premium calculation 
principle. We are interested here in the latter case. 

Having shown until now advantageous properties of V+ we 
would like to list some disadyantageous properties in comparison 
to V or the lack of properties of V+ that  we would like a risk 
measure to have and that  V possesses. 
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DI. The variance loading is additive, i.e. the loading assigned 
to the sum of two independent risks is the sum of the loadings 
that  are assigned to the two risks independently. 

On the other hand the semivariance loading does not possess 
the property of additivity. 

D2. Usually V + is more difficult and more time-consuming to 
calculate than V. 

If we wish to calculate for example the premium of a portfolio 
consisting of n independent risks each of which has a distribution 
function F,(x) . . . . . . . . .  .F,~(x) then we need, in case of a V-loading, 
to calculate only the variances of every risk and add them up. In 
case of a V+-loading the convoluted joint distribution function 
Fl(x) * F2(x)* . . . . . . .  * F , (x )  has to be determined for the cal- 
culation of V+ which is usually complicated and time-consuming. 

D3. For example if Fl(x) . . . . . . . .  F,~(x) are Pareto distribu- 
tions their convolution can not be written as a closed analytical 
expression. Thus there exist cases when V can be calculated easily 
and exactly and V+ can not be calculated exactly at all and an 
approximation can only be got after complicated calculations. 

D4. For a large class of infinitely divisible functions we arrive 
in a first approximation at a variance loading if a company adds 
an independent marginal t reaty to its portfolio, without changing 
its probability of obtaining a negative result [7], [4]. 

We have here an important property that  characterizes a V- 
loading and that  a V+-loading does not possess. 

Not changing the probability of obtaining a negative result 
means taking into consideration all possible results, losses as well 
as profits. From this point of view it is logical to include the possible 
profitable results in the risk measure which is done when using V, 
but not when using V+ as a risk measure. 

If an insurance company considers its internal problems and 
does not want to increase its probability of ruin or of loss over a 
certain period of time, i.e. if it looks upon a risk subjectively and 
not objectively, its contemplations should lead it to a variance 
rather than to a semivariance loading. 
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DS. Because of their quadratic nature tile variance as well as 
the semivariance loadings lead to an equilibrium state in an in- 
surance market. For each cover there exists a price minimum and 
belonging to it fixed shares of the cover for each insurer and re- 
insurer in the market. For the variance loading a simple and useful 
approximation leads to shares that are very easily calculable [5]. 

Such a simple and useful solution to the equilibrium problem is 
not known and probably does not exist if the semivariance is used 
as a risk measure. 

E. F ina l  conclusion 

In all cases dealt with in Ci.-C8. all of which are important 
for insurance V + / V  depended on less parameters than the under- 
lying distribution function and was either constant or dependent 
on one parameter only. 

In all cases where V+ = constant • V the variance and semi- 
variance principles were identical since we can write 

= E + ~V = E + cV wi th  c = c . V+IV.  

If V+[V depended on one parameter it was slowly varying with 
that  parameter, especially in those parameter regions that  are 
usually of interest for the insurer. In these cases and for all other 
underlying distribution functions where V + / V  is almost invariant 
for parameter changes in certain regions we can replace in these 
regions with a good approximation the semivariance as a risk 
measure by the variance. 

The advantageous properties of V+ are then approximately 
(AI.) or generally (A3., A4.) fulfilled by V. 

On the other hand we can indeed conclude that  the "theoretical" 
properties of V are also generally approximately fulfilled by V+ 
(DI., D4. ) but the "practical" disadvantages of V+ as compared 
to V (D2., D3.) are neither removed nor facilitated. 

We therefore conclude that  the variance is usually to be preferred 
to the semivariance as a risk measure. However we do not exclude 
the possibility that  for special cases the semivariance may be 
preferable to the variance. 

REFERENCES 

[I] BEARD, R. E., T. I'ENTIKAtNEN, and E. PL'SONEN, Risk Theory, 
Methuen & Co. Ltd., x969, p. 4L 42. 



58 ALTERNATIVE RISK MEASURE 

[2] BENKTANDER, G., The Calculation of a Fluctuation Loading for an 
Excess of Loss Cover, presented at ASTIN Colloquium in Turku, 
1974, to be published. 

[3] BENKTANDER, G., On the l(ating of a Special Stop Loss Cover, pre- 
sented at ASTIN Colloquium in Turku, x974, to be published. 

[4] BENKTANDER, G., Some Aspects on Reinsurance Profits and Loadings, 
ASTIN Bulletin Vol. V, Part 3- 

[5] BENKTANDER, G., A Note on Profit Margin and Insurance Market 
Capacity, Mitteilungen der Vereinigung Schweizerischer Versicherungs- 
mathematiker, Vol. 7 o, Nr. I, x97 o. 

[6] BERLINER, B., On the Choice of Risk Loadings, to be presented at 
the 2oth International Congress of Actuarics in Tokyo, x976. 

17] BERLINZR, B., Some Thoughts on (l~e)insurance Loadings under a 
Ruin Criterion. Scandinavian Actuarial Journal, x974, P. 78. 

[8] BowERs Jr., N. L., An Upper Bound on the Stop Loss Net Premium, 
Society of Actuaries Transactions, Vol. XXI, Part I, x969. 

[9] GERBER, H., On Additive Premium Calculation Principles, ASTIN 
Bulletin Vol. VII, Part 3- 

[io] MARKOWITZ, H., Portfolio Selection, Cowles Foundation for Research 
in Economics at Yale University, 1959, P. 188-2oI. 

[Ix] SC~NEEWEISS, H., Entscheidungskriterien bei Risiko, Springer-Verlag, 
1967, P. 57. 

[i2] VAts DER WAERDEN, B. L., Mathematische Statistik, Springer-Verlag. 
a965, 2. Auflage, p. 57. 


