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Part I : The model.
ー

1) The classical Cramer-Lundberg
Model.

NCE)

Ut = µ tct
- 香 to

사 Proces

compound Poisson
Parameters :
_

42 :
the surplus amount at time

to

the initial capital.U :

ct :theconstant premium
rorte.

NA) : the nummber of claimby time t-

Xi :
size of claim

i

.

20) sumptons:

* NCt) ~ Poisson (J)..

i.e claims are arriving according
to Poisson with

rate J.

Why? = b/c Poisson Process is the only continuous - time process
with independent,

stationary increment
and discrete jumps .

Plus memory
less property

makescalculation
tractable ,

* X: areii.d with distribution& common choice for F :
= exponential

with E (X0) = µ . C ∞
*Pareto
# Gamma , lognormal

* Xi and WC) are independent.

Is claims are independent of each
other.

3) Expectedvalues
:

E (Xi) = M
ol E ( NCD ) :

It

so E(H) = u + (t
=tu

= n + (c -Sult

which gives the not profit condition
:>M.

otherwise if aM)
then certain rain.



Theinf { t > 0 : uct) co }.
i . e the first time thesurplus becomes negative

(if it never hit negative than T = 0)

* iteultimate
Ruin protilitysi Probabilityof ruin

4 Cu) = P( Ic ∞ 1 UC0 ) = u) s

with e star ting capitet우i
라

so him Y(H =
0

ze as you
increase the capital then

w> A you
have a less probability of attaining
ruin{ lim P(u) =

1
if ce dh

task : How
_

How first does
(1) -10 When u -> 0

?

What role do parameters play
(J

, M , c,



=> The Lundberg's Inequality :

Assuming the net-profit condition holds : ie c > J

And suppose
there exist RLO that satisfy :

↓ Ese
**
] = J + cR
- 12u

then y(u) <De

Where C is a constant dependingon R-

Thismeans bability decoys exponentially in
initial capital

T

- RC called the adjustment coefficient)
: quantifies

how safe the company
is.

-Higher premium rote
-> longer R -> Suffer .

(ie light-tail -> Exponential
safety

- The surplus growsthearty
but the claim jumps

are rare enough that

an exponential fail controls
rwin risk.

·roof oftheundberg'sInequality
: Cuse Martingale and Optimal stopping theorem

N(t)

civen : UCt) = u + ct- S()
Where SCt = Z Xi

_

· Si
R3O sotiefying : JEDC

**
] = J +

cR

RUCt)
-
xt (EXeR

*

y - 1)

* Defue : M(H = e . l

this is a Martingale.

* Apply OST
at : E(M(t)) =

M(0) =
e

eku
(τ '

드 1

*
At min((t) 10 =>

Ru

Therefore e ≥ Ψ (u)



The previou Lundberg's inequality
(41) -ech

,

where R is solution to JESeRX] = J + cR)

oncumes that Ele
** ] < - (is finite for some

R >O)

then the Proof For
theLundberg's

ButWhen=a heavy-tailed distribution

-> No adjustment coefficient
exists.

- Mof does not exists

=
Tails decays slower than exponentially . (Polynomial or slower)

ex : Pareto distribution
, log . Normal ,

etc.

←

exponential vs polynomial deacay.
Figure :

source u ,
but one is much higher y (u)

exponentia decay dist, Exponential, comme ,
Normal

Polynomial decay
dist :

Pare to, log-Normal
.

& : How much more capital is needed ?
⇌

* Property cotastrophe :

Hurricane Katrina : $41B in los (single event

-

Pareto like distribution

* light toiled :
-

the premium gradually offot clom outflow
- Ruin occurs via many

shocks a ccumulating

* Heavy tailed : Ruin happens be of onegiant claim
.

= catoptrophic event.


