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ABSTRACT
1t was pointed out in [2]J(P.363) that for certain families of

claim amount distributions, the ruin probability W (W) can be
expressed as n -r u

\ Ce 1 . (1)

/ i =1 i

So far only relationships among C ’s and r's have been found
i i

such as in [31(F.22) and [4](P.484-5). For diexpanential claim

amount distributions (defined in [13, P.237), C "¢ and r "5 will
i i

be expressed here explicitly in terms of parameters in p(x).

Let
C8S(EY =X + X + ... +X [ £ >0 3
1 2 Nit)

be & compound Foisson process with parameter )\ and let
—ax —bx

p(x) = pae + gbe . % = O,

with p + g = 1, be the probability density function of .the

identically and independently distributed random variables X ’s.

For Q > 0, let ¢ = (1 + 9)>\p . For u » 0, let
1 =
Utt) = u + ct - S(t) and let Y W = Pr( T < oo ), where
T=min { t ¢ Uty < ¢ 3. The following formula will be derived
t >0
0o ur 9 ab(pb + ga - )
e - ¥ “(wldu = —-——— ¢ e N 3

O 1+ 8 D)

where

<

z 2
D(r) = (1+48) (pb+ga)r - (Bab+(1+48) (pb +ga 11+ + Babipbigar. (M
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FProof of (2).

Since p = p/a + q/b and since M (r) = pa/(r—-a) + gb/ (r-b,
1 X

the formula (12.46.9) in [2] can be rewritten as

_______________________ __1
pa’/ (a-r) + qb/(b-+) - 1

] 1

1+8 (1+0) (p/a + gq/b)
————————————————— _1
p/la-v) + q/{(b-r)

G ab(pb + ga - r)
1+8 D(r)
whetr e
D(r) = (1 + §)ipb + ga>ta - r)(b — r) - abipb + ga - r),

which can be rewritten as (3).

The zeros of D(r),
Bab + (1 + e)(pb; + qa;) + d@
2(1 + @) (pb + ga)
with

2 2 21/2

Fas 2 L
d® = <tBab + 1+ (pb + qa 1 - af1+@ ab(pbrga) 3
can be used 1n () to derive an explicit expression for %Nu).

Two special cases will be considered.
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Case 1. Let e = q/(1 + p) and b = 2a.
Then t + B = 2/(1 + p), pb + ga = (1 + pla. and
2 2 2 2 1/2
pb + ga = (3p + 1)a . It follows that d(e) = 4a p and that
1/2
the zeros of D(r) are r = a(l + p ). Hence (2) becomes
1/2 1/2
oo ur 1 - p 2 at it +p )
// e -Yfiwldu = ( —mmmemm o ) o -
Q 2 1/2
a(l + p )y - r
1/2 1/2
1 +p 2 a( 1l - p )
+ (e e .
2 1/2
atl - p ) =~ r
which implies
1/2 1/2 1/72 172
1 - p 2 —a(l+p Ju 1 +p Z ~all-p Ju
¥ (W) = (e ) e + (e ) e .

For example, *’(u) of Exercise

follows.

For‘)\=3,c=land
pix) =
p=1/9, a =3, b=6= 2a, p =
1
Hence
1 -1/3 2 =31 + i/
N T I ) e
~4u -2u
= (1/9e + (4/9e
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12.17 in [2 can be obtained as

-3x —-b
(r¥e + (16/3ve . x > O,
5/27 and 8 = 4/5 = q/¢1 + p).
S 1 + 1/2 2 =321 - 1/



Case 2. Let B = (b - a)/¢tb + a) andp = q = 1/2.

2 2 1/2

Then d(e), denoted by d, can be found to be [(b - a) + a ]

It follows that

oc ur alb -~ a)(d + a) (b ~ d)/2
/ e [~ 7(uldu = ———m—mmmmmmm e e
Q Z2bd{(o - d» (b — dys72 - r
a(b - a)«d - & (b + d)/2
+ e —————— e —_— .
Z2bd(b + d) (b + /2 - r
2 2
Since b - d = 2a{b - a), the following formula can be obtained.
(b+d) (d+a) —uf{b-d) /2 (bh—d) (d-a) -ulb+d) /2
Lf (U) = —————————— e e e -
4bd 4bd

q’(u) of Example 12.10 in [2] can be obtained as faollows.

For B = 2/5 and

-3 -7
p(x) = (I/De . (7/e , x b0,
p=g=1/2, a=3, b=7 and@® = (b - a)/(6 + a). Since
2 2 1/2
d=0[(7 -3 + 33 =5

(7+3) (53+3) —u(7-5)/2 (7=-5) (5=-3) ~u(745) /2

ky (W) = ———————=——= e e ————— e

(24/33)e + (1/3S)e .
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