Y.VY

Bl G Jaad) oo gl wﬁwuﬂ:\:@l\M\ Lﬂe\M\

Using Of Credibility Theory in Pricing Business Interruption
Insurance Due to Fire with application to Misr Insurance Company

A daaa Jlallue dlae [daldl

o)sSall e

Calilly Ciluzaliplly o laal) and —din s Aasla —5)lal 4K

i) il
Jsisall duad Jsasall duad
335> ariallae dana P RVE PRV IN| RVE
A SSY) alally el and pud § ol o Laally cilaalyll S
3aall dasls — 5ylall 440S Lmas sy Azl . B)ladil) A4S

https://jsst.journals.ekb.eg/ :M\ L,ib

129




e 4850 e Gakailly Bajal) Can Jead) (e a8 i) Caali e 8 Aflaiadl) 4y las aladi|
a A dena Jladlae dilae /dalll ¢ il

aladialy dlly @Al cuew Jadl oo GG pall el ) Gad) 13 disgy
Gald) singg ¢ ualill jae 484 o gubily Credibility Theory ddlaaal 4k
G Gual) quw el oo Gl Cpalld Ay Jalal) ad) ) Jgeasl dne B
Galgal) aaml aliall Jlaia¥) aisill aaad VA e dllly ddlaaall Al aladi
a5 o) iledd) 2l Guubiall Jlaial) ajsil) aaad ellisy ¢ (Alaadlall cilay)gil)
Gl Qua Jaal) oo gl Guall e B Adlaaal) Aalaa b A ¢ (Alaial)
¢ Jalal) jadly Alall audll J sl Credibility Factor 4dlaaall Jalaa jaiiy dlldg
smled) aisil) g duafsad) aad aaliall laia¥) aisil) of ) Awhall clag s
Sk s o Hludll aaal ualiall s aajgilly « Poisson Distribution
oo @bgil) ualil LAl Jalad) el ) Auall cilagi WS ¢ pareto Distribution
Ay (palll jaa AGd Lo Gubilly Aflaaall ABI aladiul Gaall quwy Jend
o Jardl e it cpalil Auhall Al clagh A Jalad) ead) d5jlaayg ¢ 0.006
dand Auhall Jaa AGEN G aad opalill juae Al B Gaally Gilad) el (3180)
A8 dpdl) Cuagl 88 Sy Lahal) 4) clags Al Jalad) ) cpa S8 lawd o
Balijs iy Lol Gaal oy Jaad) oo gl Gaall jlaad Jaaad 8y gy (aalill juas
il Jing Jitual) A cpalill (e £oil) 138 B jilud G8aS Y s ¢ jlad) oda ad)g
LS Ajlgia UiiS) Aaiaa (pgSi (e ASHAN odn (AT g Byghdl) Aayd pa Jland)
gl iledl) eV ara (il e

: A calalsyy

¢ Adlaaal) Jalaa ¢ Adlaaal) Apll ¢ Al cuw Jand) Go cigl) uali ¢ qlusy)
Cougadl) 3588 ¢ el

130



=] Lr: [m]
P

Yoy sudgr— Gl aaed) — (YY) alaad) — 4y kel g Adlal) &igad) dlaa

Abstract :

This Research aims to price Business Interruption Insurance due
to Fire by using the theory of credibility with application to Misr
Insurance Company.

In order to determine the fair and adequate price for Business
Interuption Insurance due to fire , the researcher relies on the use of
the theory of Credibility by determining the appropriate probability
distribution for the number of accidents (Discreet probability
Distributions) as well as determining the appropriate probability
distribution for the value of losses (Contineous Distribution) and then
apply the credibility equation in pricing Business Interruption
Insurance due to fire by estimating the Credibility Factor to reach the
net premium and the fair and adequate price.

The Study concluded that the appropriate probability
distributions for the number of accidents is the Poisson Distribution ,
and the appropriate probability distribution for the size of the loss is
Pareto Distribution .

The Study also found that the fair and adequate price for
Buisiness Interruption Insurance due to fire using the theory of
Credibility with the application to Misr Insurance Company is 0.006
By Comparing this price with the prevailing price applied in this
company , We find that this Company charges prices lower than the
fair price set by the study .

Accordingy the study recommended this company to adjust the
prices of Buisiness Interruption Insurance due to fire by increasing
and raising these prices so as not to achieve Losses in this type of
Insurance in the future , and in order for the prices to be
commensurate with the degree of risk , as well as for this company to
be able to form a balanced underwriting portfolio that enables them to
reduce their loss rations in this line of business .

Key words: Underwriting , Business Interruption Insurance Due to
Fire , Credibility Theory , Credibility Factor , Pricing , Indemnity
Period .
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Fitting Results

Distribution Parameters

Geometric P=0.984

Poisson N=0.01626

Binomial No Fit

. el clajia @ jraal)

Cigipan g agalsS JLEA) JMA (e 3860 Baga LR o Gadgdl) Baga LA
. (Thomas, 1977) AUl sait) de &lidg Kolmogrov — Smirnov test

(°) ad; Jsaa

LI O gepaily Cigiimans — chgaalsst (38161l Baga

Kolmogorov Anderson
Smirnov Darling
# Distribution
Statistic Rank Statistic Rank
1 Geometric 0.98653 2 2188.6 2
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Goodness of Fit - Details [hide]

[+1] Geometric
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Sample Size 492
Statistic 2.6016
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Anderson-Darling
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P

mn; = M(1) x n =0.01626 x 492 = 7.99992

mn, = M(2) x n = 0.01626 x 492 = 7.99992

mn; = M(3)xn = 0.01626 x 492 = 7.99992

mn, = n (M(4) — 3 (M(2)%) + 3n? x (M(2))? = 198.99392
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Continuos Probability Distributions dluaiall ddlaiay) cilayjsill ai iludd)
¢ @bmal) bl sl ¢ auhal) ayiall) lede Alaatal) AdlaiaN) cileyjell s
((dals pasi ¢ Uw asi ¢ bala aaig o ) il ¢ anbl) el s
ALY il waadl ¢ (Roiski |, 1999, P.614) (£V4 ga ¢« Yo+ ¢ glla)
p cltUaal) gl g Sl a3 il Yol (2apmd bkl asdl Canaliall

(V) ad; Jsa

o)Al Jaa A0 clillaal) adil g Sal oy sl

Jlet) g cpali (luddl) aggail) ad| &
(i ool Adlally o))
0.01122
0.00799
0.01894
0.02437
0.00378
0.08959
0.02000
0.00985

0.18572 Slea)

5)9) (e lgale Jsmandl a3 Al Jlast) g aali ciliaygas clily JMA a0 sl
(Y YT e GagdiBaa YA omalill jume A3l (e cilaglaal) alis

OINOIOTIRAIWINIEF

YA e Jlas¥) Cilg opall Hilad anal Jla¥) aiell clalea a8 sl

Uil Ldlaiay) clayjsil) of Bady dua EasyFit galiy alaidialy daiall cilay; sl

ad plaely ll) Aallas o3 13 Jiia lgiad eS8 AN (of Apdall Hiludl) s ddpa 8
- Aldl) 03¢l dalglly Jdall g gl
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Fitting Results

# Distribution Parameters

1 Bets 1=0.95111 oLz=0,9572
a=4.0753E-4 b=0.99398

2 | Exponential ’=2.0177

3 | Exponential (2P) A=2.0194 v=4.1798E-4

4 | Gamma 0.=2.8947 P=0.17122

5 | Gamma {3P) oL=29.155 [F=0.05466 7=-1.099

& | Gen. Extreme Value k=-0.29269 <©=0.29849 u=0.39221

7 | Gen. Pareto k=-1.0199 T=1.0264 W=-0.01256

g Gumbel Max o=0.227132 WU=0.26451

9 | Laplace A.=4.8548 L=0.49561

10 | Logistic o=0.160&6 L=0.49551

11  Lognormal T=1.0326 L=-1.0236

12  Lognormal {(3P) o=0.06308 W=1.5254 7=-4.112

13  MNormal o=0.2913 L=0.495561

14 | Pareto 0=0.14801 [F=4.1798E-4

15 | Rayleigh 0=0.39544

16 Rayleigh {2P) o=0.449032 7=-0.0688

17 | Triangular m=4+.0190E-4 a=4.0190E-4 b=1.2501

18  Uniform a=-0.008%94 b=1.0002

19  wWeibull o=1.1865 P=0.58082

20  Weibull (3P) oL=2.1862 [(3=0.67449 7=-0.10129

— CigaalSl gdlal Bagy aladial a3 cllydl oda (gdg B Sl ajsl) LYy
fAlN Joanll mdaga sa LaS il)ld ¢ gendily gl pam
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Goodness of Fit - Summary

#

LV T < IS I R o BN O ' 8 T

S e R N = = = = e e =
B = 3 W0 @ ] h 0k W k= O

Distribution

Beta

Exponential
Exponential {2P)

Gamma

Camma (3P )

Gen. Extreme Value

zen. Pareto

Gumbel Max

Laplace
Logistic
Lognormal
Lognormal {3P)

Mormal
Pareto

Ravyleigh
Rayleigh (2P

Triangular
Uniform

Weibull

Weibull (3P)
Chi-Squared
Chi-Squared (2P)

Kolmogorow Anderson Chi
Smirnow Darling Squared
Statistic Rank Statistic |Rank Statistic Ranlk
0.02231 2 4.2168 2 M/ A
0.15514 18 27.265 19 | F1.645 | 12
0.15504 | 17 | 27.229 18 | 71.794 | 13
0.11762 | 12 23.929 17 | 99.521 | 16
0.08348 7 J.0662 =] 45.541
0.06619 | 4 4.9923 27.471
0.02049 1 4.3221 M/ A
0.11958 13 17.576 12 | 92.396 | 14
0.12122 | 14 | 21.62% 14 | 129.61 | 17
0.09871 10 11.414 10 ©8.478 10
0.16221 | 19 23.084 16 ©69.457 11
0.07945 JF.0705 43.563 | 5
0.07627 & 6.6541 36.088 | 3
0.46088 20 171.27 20  293.24 18
0.10839 11 20.568 132  94.847 15
0.089L58 9 F.5917 Q 40.951 | 4
0.15383 16 22,407 | 15 | 5B.627 | 9
0.02252 32 0.28078 1 L.2418 1
0.1511 15 12.091 11 48.026 B8
0.08534 & 7.3505 =] 47.609 | 7
no fit
no fit

rall) Cilajia @ jaaal

Ay EN G smpaily Cigimam — g aalsd G815l Saga JLOA) milsd JMA (g

Es 9 Bldl) ail uulidly Ja) MaY) ms) of ) WA e Jeastll
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stat gl aladiad o Abus gl alidiad A (a agiadl 0dd 8 Jguanl) Sag
DAl il Jaxy dua EasFit agagall assist

:ds¥) asd)
mx; = mean = 0.52959
mx2 = Variance _ 0.11961 AU @38l alally

Caa ko lilY) Jalaay

Mx3
k(r) = ——
(mx2)3/2
Mx3 = k (mx2)3/2 = 0.027004 EBl ¢3S sall ajally

il Jualae pe ABiLd) cilayj i) A8 aladinly Adlaa (i Sas Al (3550l a3l

o) G
MX,
G ———
mx,>
mx, = G * mx,> = 0.008715
Gyl MaiaY) a sl

Jaia g Juabia Jlaia) aisi e 81 s Ao aghy uSpall  Alaia¥) ayjsil)

.("uﬂ‘ Y'\"
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2 Al 5y pall o Lilsde [uide S ilwdl) laal oS L Bals

n
S = Z xi
i=1
e o N« Gala g 8 siladd) aaa Jhay lgds jmita (8 i Xi O G
posal) il ¢ g JULS agall Adyph oukal (1Sayg ¢ Gudlgad) dae ey lgde
DAY ABal) JMA e S idiall 4538 al)
N (S sidal) aBgi) S aiall il Jga J5¥) ajal
z .
Mi(S)=pn()=E( ~ xi) =
= E (N) E (X) = mnlxmx1
(S Cxbi ) S iiall LY g3$5all asal)
M2 (S) = mn2 — (mx1)2 + mnl — mx2
S idall G (g3Ssall ajal)
M3 (s) = mx1)3. mn3 + mnl mx2 + 3 mx1 mx2 mn2
S _iall bl (g3Sall pjally

M, (s) = mx1)4. mn, + MmNy Mx,; + 4 mx; - MX, — MmNz + 6MxX; — MX, — MNy

—mn, — MnNg
P RY day ) agad) dad Gl T
M; 4.2366776328 B  0.477541284814949
M, 11.8915645327655 B,  312.151595878151
M; 19.5825578904854 K 0.0154656487030756

M, 44141.140863588207
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bl Jlee¥) iy ol jry Jandl §guasll Ciags Adlal) Lapal) oY Ifass ¢ §)ludl

Z(-H‘u.ac Yool

P,=ZXo+(1-2) Py
O S
Aaal L) hd : P
Aglad) L) & cldUaal) a8 Jlea) : XO
(B3 5aY) Aoad) Ay Jand) Adlad) i) bacd : PO

0<Z <1 oféua (V¢ iall) o Aiad zgliiy Adlaaal) Jalea : Z

AR R - LECEETETrrrrEr P

P1=P0+2Z (X0 - P0)
Yara Adlall Aiad) ool (b Bl gh el Aiad) Jacd (B gz dgail) 13g] Lk
LA Jacidlly 5yAl) Jacd oy GAN B Ug e ¢ Agflaaall Jalaay

p O bl o ABld) Alalaal) 8 gaadail) (S LaS

AT alall cildUaal) 28) Jlaa) ¢pa Saalsll A8 g Cumal Jawgia 1 XO

ALl alsedd cildlaal) 4818 Aad Jlan) (e aalsl 486N Canal haugia : PO
P VNG "W LA VR B PR JVER =AY aladl (e
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Aalial) 5,40 5,481 i) oo Gualil) Adleal dpudlly ciliday gaill Jara @ XO
sAY) alall ALl alsst) aan 08 Omalil) Adlial Apcilly ciliay gaill Jara : PO
. ot JagS dalial) 5yal) algef (e

Estimation of the Credibility Factor 48l aaall Jalaa ads

OLs 13l pthall Aol ggima quun (Z) ABlaaal) Jalaa daf o Calidy
¢ M L) clllaal) sae Jacigia jadi aiy 4dld ALalSl) Adliaal) 387 g caglhaall
Allal) 5A0 aaal Uiy Z Aah o o5 438 Lugja ABlaas el qalhall GlS 1Y) Ll
s i o M) cldlaal) aasd Jlaia¥) 4l pguin B9 Aglinal) i dndalall §ddl
LaS ALalsl) 4dlauaall g8atl Ao cildlaal) 2as adh opSay 4l qallad) cpand) LS

:(R.E, 1984 , P.P 164-165) (Hans , 2005) (Ohlsson , 2010) 4

-

nE _(ijz Var (Xn +1) +Var(Yn +1)
Lk E(Xn+1) E{n-+1)?

rAlalS)) Adlaaal) g8atl AaU) cldUaal) sae
=((245110/(498210)"2)+(0.01349/0.01366))*384 =379
b LS ey Aadal) Jaa A5y Adlaaal) Jalaa
Z =+[92+379 =./0.24 Z1=0.49
: dflaaal) Lalaay Alal) auddl] s

P1=zx0+(1-z)p0
Pl= { (0.49 x2,985,000) + (0.51 x 5,347,544) } x 100=

=418,989,744
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PRI

418,989,744

0.006 = =
65,474,304,251

= Lhlaaad) 400 aladialy opalill pae 4558 8 Jlee¥) cilg opalil Joladl )
(< 26 1) 0.006
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