STK 350%

Exevedses K

M s Ny nbom . ocsson proc .

V\/t.é(q mea(\ v b e Ful«céf\Oc—.

peey = g XY d s

0
Wb eye I
Z—' A . (F

=

t/\ () = (&- “"\5&\‘1801% ‘ #Zf/%o% 1| +)
z'F((<6<c lcxl L
B ST N(f) =2 N([/((é)) /(\(\s('auu/tawd( Ko gt proc.
W e Kwu/fvou\. Prob. | o rmc L Lhat
B %;( i_PN(b_\ ECC ]
= :r:g(L = E N(“%(\—\é‘ hie) ECQ T

N (2_ n FCaee ~w))\wm? - (Z e PN )=, > Q‘DO]
VIW‘
o ECMET = (et O_EC(A/(é))Z_l = (Ree) )2 ce)

Zec« ; ~ ] ETF
/L\ é( X Pou({) = ECxZ) - 2242
= L&cey)eg HE Var DA T +(facey)2+pce)) ECOI

ST



3

~S

t)

=2 Vay LSe)T < /M(H(VMDGJ {-Q:‘DO(]B%

ot (162 G o \2 ) = Zo. Y0 9 (Xléﬂ"a(«;ﬂ)

|



&)

‘PYOL 2

N(EY = I(V\(ewe\) W b lodssom Proc.
G >0 mdixiu

'AVJ\V('(&(O(( ((40"\ 'COH)(’q(,\é)
ﬂ“ Sé«uchch pOf&sow f

vog. (€.ue d=q )
(6 Qa ( e “ow é(‘o
B el Boebons
\/QV(F] l/]«("

Vavy TN > ECN(E) T
fov auy € >0 weey, M) >0
S /

Ovev —dos Pe(sc‘o*—\

\/4\/ E'V(f)T =

ECW ] — (& CNeeyT)e
L ELNCE)T -
ECMET = B /\(/\(Glue))j[ = E[Z I\//\(V)-H(('\)' |$e=m2]
= Etf(v\(w-we))-l ] e
= & /-r);e:l’lf
= - (Me(x
rro TEMTRONT PComn) = S ttemn) e
N M) "Zo
2. ECWCEy YT

P voced uy S iy

P ¢ as tn i,

ECheery - EC(N (o peer) )] =ECZ(7V\("'"““’))“§9:?

= J EC(Rupern2|  §_ _
N S

e = D{W'WH))&’P(G:Q
tvdiep, N2 (L)), 2 €} n
; cha(( y )(’/\,PO(‘A({)F S

=£>lEEKﬁj :‘{2
=> ECWteyy -

Y
M Z 02 Plo=n) + ey > 1 0o )
ZoprmT oo
2. =ECe2]
:LD Vc\vfl\l(é}j =

=E(C&]

(KN ECe1-EroT)) + ko) EreT
>0 =3

nee VayCedwe

d

EECNGE)T
= Vav Che)T = SYNVIES

nov— couwska. &



Problem 3 We have real-life fire insurance data collected at Copenhagen Reinsurance in
the period from 09/01/1990 until 10/01/1990, that is fire losses

X1 = 14.851485, ..., Xg = 5.726072

and inter-arrival times
Wi=17,..,Wsg=1.

(i) pnet(t) and pey(t) ? for large t in the renewal model:

Prop. 3.1.3, Mikosch FlX
pra(t) = B(s() "™ 2. 22

and

Prop. 3.1.3, Mikosch E[X1]
z e

pev(t) i= (1+ p)E[S(t) (+0) Em

for large t, where p = 0.04.
We use the sample mean Y = 1 37 | Y; to estimate E[X;] and E[W;] and get

E[X)) ~ 4.187 and E(W)] ~ 3.75.

So
PNet(t) = 1.117 - t and pgpy(t) = 1.161 - ¢.

(ii) Recall that
pvar(t) := E[S(t)] + aVar[S(t)).

Find o > 0 such that

Pvar(t) )
PEv(t) t—o
We have that
Pvar(t) _ E[S@)+aVar(S@t)] _ 1 o VarlSe)/t
pev(t) (1+pE[S®) — (1+p)  (1+p) E[S@®)/t
Prop. 3.H'Mikosch 1 « /\[Var[Xl] + VaT["Vllz\z(Elell)2]
(I1+p)  (1+p) AE[X]
1 a_ [Var[Xy] + Var[WiN2(E[X1))?] + |
(1+p) (1+p) E(X,]

for t — oo, where A\ = 1/E[W;]. Thus

B PE(Xi]
- Var(X) + Var[Wh)\*(E[X)])?

«



Compute the sample variance 15 3" | V2 = nY of X, and W, and we get

Then

Var(X;] ~ 20.764 and Var|W;] ~ 5.357.

a ~ (0.0061.

Problem 4 Since the mixing variable 6 is independent of N (t) we can treat it somewhat
like a constant and get

where N(t) = 1\7(0-

We get that

E((S()?] =

-P(N(t)

o

E[S(t) = E[N(t)E[X)] = E[6] - t - E[X],

t). We see that

Var[S(t)] = E[(S(t))*] - (E[S(¢))*.

N(t)

E[(Z X)¥ = E[Z(ZX )" L{n(t)=n})

n>0 i=1

> B EX) 1n@=ny] 2 > E(( ZX )’]- P(N(t)

n>0 i=1 n>0 i=]

Zwm2m+m2mmpwu n)
n>0 fs=]
Y2 (- Var[Xy) +n? - (B[X1))?)
n>0
n)
E[N(t)]- Var[X1] + (N(t))? - (E[X1))?]
E[6)-t- Var[X)] + (Var[N(t)] + (E[N(t)))*)(E[X\])?
- Proh.2 E‘[G] s VaT[X1]
+(Var(8] - 2 + E[6] - t + (E[9))? - t*)(E[X1))%

So it follows from (1) and (2) that
Var(S(t))

= Elf)-t-Var[X;] +

(Var(6) - ¢ + E[6) - ¢ + (E[6)* - )(E[X1))? - (E[6))? - 3(E[X,))?

= E[f)-t- (Var[X1]) + (E[X1])?) + Var[) - £ - (E[X1))2.

Thus
Pvar(t) 1 a Var[S(t)]
pev(t) — (L+p)  (1+4p) E[S@)]
_ 1 o, 0 El0)-t- (Var[X)] + (E[X1])?) + Var[d)] - t2 - (E[X1])?
 (1+p)  (1+p) E[f)-t- E[X)]
— 00.

t—00

(1)

(2)



The latter is in contrast to the renewal model for which the limit exists.



