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Estimator Simulation

Insurance company 1s exposed to uncertainties —when Assume that we observe the data:

Introduction

sample.path =100 sample.path = 10,000

Setting
observation : {(X;,A;T),1=1,...,n}
* fix N < n, generating M paths

resampling : {(Xij,Aij,T) ;14,150 € {1,...,N}}

insured event occurs and how much the claim amount {(X;, A1), i=1,...,n}

1s. Lundberg (1903) modelled the fluctuation of the where X;and A;T are ¢ th claim amount and inter-claim

surplus of own company as between ¢ th claim and ¢ — 1 th claim, respectively.
U(t)=u+ct—S(t), S(t) = Zf\; (f) X;. We obtain sample paths by resampling from the data,

We suppose that the insurance company will refund an and define the estimators of V'(u, b) and b* as follows. claim amount : X, 114, Ex(1)
excess of the surplus (U (%)) over a previously Definition terclaim - AT iide (1) samplepath = 100000 samplepith = 100,000
determined barrier ( b ), as the dividends. We define the ,
premiumrate : ¢ = 2
surplus process (Uy(t)) as follows:
¢ L argmax‘A/ (u, b) Interest rate : 5=0.1
U, (1) = u—l—c/o L{U,(s) < bhds — S(t) = argmaxV (u,b). ) .
Convergence of V,, (u,b |
U (t) where dDy . (t) denotes dividend amount for (t,t + dt] , 5 N (,6) _ | .
Fig.2 shows that V,,(u, b) converges to a unique smooth Fig4 Convergence of b;,
under one of the sample paths: , D
o function of b as resampling size and number of sample Y,
u {(Xij,Az-j,T) s G,y E{l,...,n}} paths 20 to infinity. M ofe 0,00C 00,000 1,000,00C
FE,, denotes sample mean for all permutations of
0 ¢ {1,2 n} Vio) or sample pat=1 Viub) or sample path=100 0.4057 0.1361 0.0637 0.0280

P . 0.4134 0.1304 0.0619 0.0283

Fig.1 Sample paths of U (%) and Up(t) resampling calculation i, i

What is the Optimal Dividend Barrier? - S N b : .. L 7 %
: . : data |=———— ath | ——) M Pl o | i opme—— Table.1 Standard deviation of b,
To define Optimal Dividend Barrier, we define V (u, b) - - " ‘Wﬁ\\xx 1=
as the function aggregated expectation of present value repeat for all permutation T T R T o C on CI us i on
Of the leld@IldS untll rUIn tlme * Sample mean V(u,b) for sample.path=1000 V(u,b) for sample.path=10000
T _ = 2 2 + We proved consistency of b* .
Viwt)=E | [ e apy () V., (u, b) 3 Q p y of b,
/0 ] ] : . - We showed the convergence of estimators by
We define the Optimal Dividend Barrier by maximizin . i .. o i o - -
p y g Consistenc N L simulation
V(u,b): '/ . | . o
b* := argmaxV (u, b) . . . I — e
beR+ Under the regulaAnty conditions, we prove unlform FUtu e WO rk
convergence of V,,(u,b) and consistency of b . Fig.2 Convergence of V,,(u,b)
Objective S To prove consistency of 13;3 , we use the following - We derive asymptotic normality of b .
" : " o theorem. Fig.3 displays the behaviour of curves of various number . We try to perform simulation of the convergence of
Our objectives 1n this research are as follows. : U
J Theorem (Consistency of M-estimator) of sample paths around the maximum of V,,(u, b) . estimators with Various cases.

* To propose estimators Assume the following three conditions,

der . . _ N TN - We analyze real data.
* To derive asymptotic properties b} € RY, lim inf V(u,by,) > V(u,b) 3 8- e T
(Consistency, Asymptotic normality, ...) n—0o0 « 5 7 -
= d(b,,b") — 0, S o
e To perform simulation N A R : 3 Refe ren ces
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