(I V 4

M7988 Modely ztrat v nezivotnim pojisteni

WWILEY

LOSS LOSS

[RUM DAIA TO D[(ISIONS R RO DA A RS IR IHE STUART A. KLUGMAN - HARRY H. PANJER

GORDON E. WILLMOT

ureh et —_—

L0SS MODELS [N LOSS

FROM DATA TO DECISIONS

THIRD EDITION

MODELS

y ¢ FROM DATA TO DECISIONS

STURRT A KLUGMAN + HARRY 2 PANJER - GORDON' E. WILLMOT

NON TORABLE
aNuman EanPrep
a0 omliee lakonad Kzhrig
Ceed aw 3wl 13 ioes $
oty wiliey I

. G G e FIFTH EDITION

»
+WILEY SOLETY OF ACTUARIES

STUART A, KLUGMAR - HARRY H, PANJER - GORDON E. WILLMOT




596 CREDIBILITY

E[u(8)], E[v(8)], and Var[ps(8)] are all finite, and therefore the credibility premium
is well defined. In fact, (20.47) becomes

g:fe—ﬂ’«h g RG]

Elp(B)] =p+
[u(8)] = F I st

(20.5T)

The posterior pdf from (20,50) is of the same form as (20.56), with g and k repl.n:eul
by p. and k, in (20.52) and (20.51), respectively, Theref the B
(20.53) in this truncated situation is, by analogy with (20.57),
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(20.58)

Because g, is alinear function of the x;s, (20.58)is in the i ;s, and th
credibility cannot be exact. Furthermore, this truncated example demonstrates that
the endpoint conditions (20.48) and {20.54) needed for exact credibility are model
aysurnptions and, so, cannot be omitted just to obtain a nicer result.

Next, consider the more usual (untruncated) sitwation with §y = D and 8, = oo
Then {20.56) becomes the gamma pdfl with

,rxk(pk{ljk kit
Ik + l] ;

() = 8 >0, (20.59)

which is a valid pdf as longas k > —1 and uk > 0. There are three cases:

Case Result

1< k<0, E[u(O)]=E[B] = Var[u(8)] = oo
0<k<1, E[p(@)]=u<oc, Ep(@)] = Varju(8)] = oo
k=1, E[u(8)] = p < e, E[v(8)] < oo, Var[u(8)] < cc.

Hence, there is no credibility premium unless k > 1. However, because k, = k+n =
0 regardless of the value of k, the Bayesian premium is

uk § nE
k+n

E(XynlX =x)=p. = .
a linear function of the x;s. To summarize, in the exponential-gamma model with
prior pdf (20.59), the Bayesian premium is a linear function of the ;5 regardless of
the value of k, whereas if & < 1 there is no credibility premivm. If & = 1, then
credibility is exact. o

There is one last technical point worth noting. It was mentioned previously that the
choice of the symbaol yi as a parameter associated with the prior pdf u(#) is not a coincidence
because it is often the case that E[u(8)] = p. A similar comment applies to the parameter
k. Because v{f#) = p'{8)/v'(#] from (5.9), it follows from (20.46) and the product rule for
differentiation that

d, w1 x(6) [
da{.u[ﬂl- u.m} = (‘”[rw]]*[’“”’ n]delr,w]]
= o(@)w(0) - K[u(F) — p*x(6).
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A5.1.2 Inverse Gaussian—u, ¢
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not exist for this distribution. Just as the ¢ distribution has a heavier tail than the normal
distribution, this distribution has a heavier tail than the lognormal distribution.
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Stuart A. Klugman, Harry H. Panjer, Gordon E. Willmot:
Loss Models: From Data to Decisions, 3rd edition (2008).
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Kdo jsou aktuari?

Aktuaii jsou odbornici, ktefi pouzivaji své znalosti a dovednosti z matematiky, matematické
pravdépodobnosti a statistiky, ale také z informatiky, ekonomie, financi a podnikani k méfeni a
fizeni rizik a nejistot, a to zejména v kontextu pojistoven, zajistoven, penzijnich fondi. Aktuari
Jsou pro pojistovny a zajisStovny naprosto nezbytni at’ jiz jako zaméstnanci, nebo jako poradci;
rozsahlé uplatnéni vSak nalézaji v posledni dob¢ I v jinych finan¢nich I nefinanc¢nich institucich.

Tradi¢né¢ aktuafi sestavuji a analyzuji data pro odhad pravdépodobnosti a
pravdépodobnych nakladii spojenych s nahodnymi udalostmi, jako je smrt, nemoc, zranéni,
zdravotni postiZzeni, ztrata nebo poskozeni majetku atd. Nasledné pak své vysledky a znalosti
uplatnuji v tvorbé pojistnych produktii, stanovovani cen pojistného, stanovovani technickych
rezerv a jinych souvisejicich finan¢nich strategii takovym zplsobem, aby byly na fadné
matematické, statistické a finan¢ni bazi. Aktuaii se rovnéz zabyvaji finanénimi otazkami, jako
vyse penzijnich prispévki potiebnych k dosazeni urcitého dichodu a zptisob, jakym investovat
zdroje s cilem maximalizovat navratnost investic s ohledem na potencialni riziko.

V posledni dob¢ se zabér analyz I uplatnéni aktuarti v pojistovnictvi I mimo néj znacné
rozsifuje a aktuary najdeme mimo tradicni oblasti zminéné vysSe zejména ve vsech oblastech
fizeni podnikovych rizik, v datové analytickych tymech, ale 1 v nejvyssich patrech fizeni podnikii
samotnych. Aktuari prispivaji K fizeni investic a aktiv, sestavuji strategické analyzy a podili se na
celé rad¢ dalSich velmi zajimavych ¢innosti jako zkoumani chovani klientt, distribu¢nich kanali
atd.
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Na prednaskach (itery 8:00 - 9:40) budeme probirat
vybrané partie z knihy Loss Models: From Data to
Decisions.

Na cviCenich (atery 10:00 — 10:50) budete zpracovavat
zadan¢ problémy, vétSinou na pocitaci v softwaru R.

Zkouska:

* vypracovani semestralniho projektu

* Ustni s pisemnou pfipravou (seznam okruhti bude uveden
pozdg&j)

Konzulta¢ni hodiny: podle (e-mailové¢) dohody
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* Odhady parametrii v aktuarskych modelech

» Metoda momentu

» Metoda maximalni vérohodnosti
» Metoda minimalniho y?

» Bayesovské metody

* Metody pro vybér vhodného modelu
» Grafické metody pro oveéirovani vhodnosti modelu
» Testy pro ovéfeni vhodnosti modelu

» Model selection

e Teorie extrémnich hodnot

* Mnohorozmérné modely, kopule
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1) Metoda momentl

2) Metoda maximalni vérohodnosti, delta metoda
3) MLE pro intervalova data, metoda minimalniho y?
4) Uvod do Bayesovské statistiky

5) Bayesovska statistika

6) Model selection

7) Uvod do teorie extrémnich hodnot

8) Metoda blokovych maxim

9) Metoda peaks over threshold

10) Metoda peaks over threshold 11

11) Kopuly

12) Kopuly I
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Pratok (m3/s)

Stoleta (tisicileta) povoden

Primérné denni pratoky na fece Moraveé v Olomouci - Novych Sadech
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Dvourozmeérné normalni rozdéleni
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Dvourozmeérné F rozdéleni




