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Abstract :

This Research aims to use a Quantitative Model To price
Business Interruption Insurance due to fire by applying such Model to
three Insurance Companies From the private Sector Companies
Operating in the Egyptian Insurance Market , This Study has been
divided Into three Sections as Follows:-

Section One : dealt with the nature of Business Interruption Insurance
due to fire In terms of the conception of Business Interruption
Insurance Methods of Calculating the sum Insured and the Factors
that affect the Pricing of this Type of the Insurance .

Section_Two : dealt with the assessment of Business Interruption
Insurance due to fire in the Insurance Companies Under Study |,
Where this type of Insurance was assessed in terms of ( the Number of
Polices , Insurance Premiums , Los Ration) Compared to fire
Insurance.

Section Three : presents the Quantitative Model for pricing Business
Interruption Insurance due to fire by Calculating the Four central
Moments of the Number of accident , the four central Moments of the
Loss Severity and the Compound central Moments.

The Study was able , through the Quantitative Model Used to
determine the fair and sufficient price for Business Interruption
Insurance due to fire , which is 0.0004 By comparing this fair price of
Business Interruption due to fire with the prevailing prices in the
insurance companies under study , we find that the prices charged by
these companies are higher than such fair price and therefore , this
study recommended these companies to reduce their prices applicable
for this type of insurance , so that they can achieve a competitive
advantage enabling them to increase their market share for this line of
insurance.

Key words: Business Interruption Insurance Due to Fire , Pricing ,
Indemnity Period , central Moments , discrete Probability
distributions , Contineous Probability Distributions .
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mx1 = 0.49821

mx2 = 0.08133

mx3 = 6.215999 E-5

mx4 = 0.01190159
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Mj = (msl)3 ,mn3 + mMn;.ms; +3nNs Ms,.mn,

M, = (msl)4 ,mn, + mMn;.ms; +4ns ms,.mn,.mnz.6(ms;),mMn; Mn,.mn3) +
3(nsy)” [(Mny)® mny + mng]

tols LS BB ad alagy A0 eV laall B gl

m3 m 4
Rl=——— ; [3
(m 2)1.5 (m 2)2

bl WS (K) Ggmum dalae dad dlay (g JUIS Aalea b agai o

RL(R2 +3)2

4(2R82-3R1—6) (4R2-3R)
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L ABMal) A (e S sitall 4585l
(S siial) aBgi) S adall Jial) Jga J5¥) ajal

Mi(S)=p(s)=E( " xi) =
2
= E (N) E (X) = mn;Xmx;

(S cwki ) § sstall A 3,al) ajad
M, (S) = mn, — (mxy)* + mn; — mx;,
S shiall Gl (385l ajad
M; (S) = mx,)®. mnz + mn; mx, + 3 mx; mx, mn,
S sidall Ml (@3S al) el

M, (s) = mxl)“. mn, + MnN; MXs + 4 Mx; - Mx; — MmNz + 6MxX; — MX, — My
— mn, — MN3
M (S) M, (S)
B]_  — I [32 =
(My(s)™ (M2(s))*

b LS K e Jgaanll ¢ gunps OIS Aalaa b paypaily ashl o
M; 4.4848565274 B, 0.139063
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M, 11.0754268770936 B,  181.0073381

M; 5.12567724662569 K 0.00458255941124128
M, 22203.2797

R =2.4695164292166 & o =1.816087

Jal) Ao Lala asd aoy piladd) dlaa) ey oMl asdiiosad] Sl z 3gadl) ¢ 9%09
= Al
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58 DA el Alie poana + clilaal) a8 poana adgn = 000 Lalaally Jlast)
SRR (VR

(<) ,30.40 T 0.0004 = 4,484,856.5274 _ Ll .

11,941,041,253

11,941,041,253 x 0.0004 = (yalill illsa Jlaa) X dlall o) = dlal) budl
. 224,776,416 = _lal) bl

Ll Jaa cpalil) Syl 8 Sl Jlad) aa 4] Juagill a3 oA Jalad) jad) 4djl8ays
2da ald 59 o 3 Laa Jolad) pd) (e ol land o Juand cil$pdl) oa of and
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mn; = M(1) x n =0.01366 x 659 = 9.00149

—

-
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< - (]

mn, = M(2) x n = 0.01366 x 659 = 9.00149
mn; = M(3)xn = 0.01366 x 659 = 9.00149
mn, = n (M(4) — 3 (M(2)?) + 3n** (M(2))? = 251.1532129
Dol LaS Byludd) anad day ) 45385l agiadl LA
mx1 = 0.49821
mx2 = 0.08133
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Fitting Results

# Distribution Parameters .
Goodness of Fit - Summary

1 Geometric p=0.98653 e Kolmogorov Anderson
#  Distribution Smirnov Darling

2 Poisson 2.20.01366 Statistic | Rank| Statistic Rank

1  Geometric 1.8400E-4 2  2188B.6 2

3 Binomial No fit 2 | Poisson 0.2834E-5 1 21843 1

3 Binomial no fit

Goodness of Fit - Details [hide]

Goodness of Fit - Details [hide] [#2] Poisson

[#1] Geometric Kolmogorov-Smirnov
Kolmogorov-Smirnov Sample Size 5549
Sample Size | 659 Statistic 9.2834E-5
Statistic 1.8400E-4 Rank 1
Rank 2
cL 0.2 0.15 0.1 0.05 0.01
oL 0.2 0.15 0.1 0.05 0.01 .
Critical Value = 0.684 0.726 @ 0.776 @ 0.842 | 0.929
Critical Value = 0.684  0.726 0.776 0.842 0.929 .
. Reject? Mo Mo Mo Mo MNo
Reject? No Mo Mo No No .
Anderson-Darling Anderson-Darling
Sample Size | 659 Sam[_JIe. Size 659
Statistic 2188.6 Statistic 2184.3
Rank 2 Rank 1
o 0.2 0.15 0.1 0.05 0.01 oL 0.2 0.15 0.1 0.05 0.01
Critical value | 1.3749 | 1.60024 1.9286  2.5018 3.9074 Critical Value  1.3749  1.6024  1.9286 2.5018  3.9074
Reject? Yes Yes Yes Yes Yes Reject? Yes Yes Yes Yes Yes
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Goodness of Fit - Summary

CLEAY) gl

EUI Qamily Cigianm — Cigaalsl 38150 Baga LA @il

#  Distibusion | Selmpsstov | Apdseen | chi Fieting mesules
Rank Rank Rank - Distribution Parameters
1  Beta 0.04938 | 4 | 3.587 1 | 14.544 1 1 | seta ©1=1.1649 o2=1.5675
2z | Exponential 0.1706 | 19  40.416 19  150.58 16 8=0.00175 b=1.1315
2 | Exponential (2P) 0.16943 | 18 | 39.64 18 | 142.91 | 14 2 | Exponential -0072
4  Gamma 0.09254 | 13 | 29.241 15 | §59.223 | 12 3 | exponential (zF) 02 ¥=0.00317
5 Gamma (3P 0.05489 5 5.8113 5 30.779 5 “ Gamma L0532 [PF=0.16318
6 Gen. Extreme Value | 0.04512 | 3 | 3.9297 2 | 20.245 2 5 | Gamma (3P) CL=42.150 B=0.0444 y=-1.3726
7  Gen. Pareto 0.02403 | 1 | 20.278 12 N/ 6 | Gen. Extreme Value | k= 0.28518 ©-0.20092 L=0.39603
&  Gumbel Max 0.09174 | 12 | 19.254 10 | 82.721 11 7 | Gen. Parato k=-1.0031 G=0.99044 L=0.00376
o Laplace 0.11112 14 22.243 14 142.91 is 8 Gumbel Max G =0.22231 L=0.36989
10  Logistic 0.07667 | 10 | 10.731 &  63.625 & s | Laplace 7.0558 p_o.4saz1
11 Lognormal 0.15952 17 35.39 17 155.91 17 10 Logistic p 1572 |i=0.49821
1z Lognormal (3P 0.05507 6 5.8046 4 21.4328 ) 11 L ) _ _ -
13 Mormal 0.05517 | 7 | 5.6182 3 | 28.597 | 3 canermsa @st.o1e Hem1.a08s
Py E— o.as20a | 20 | 20008 | 20 | o20ve | 18 12 | Lognormal (3P) G=0.05839 (1=1.5848 y=-4.3884
15  Ravleigh 0.07744 11 | 20.375 12  71.957 | 10 13 | Normal G=0.28513 H=0.49821
16 Rayleigh {2P) 0.0626 9 | 6.9726 7 | 33.541 | 7 14 | Parato ©@=0.21077 B=0.00317
17 | Triangular 0.14814 | 16 | 29.861 16 69.958 9 15 | Rayleigh 39752
is Uniform 0.02453 2 20.277 11 NS A 16 Raylaigh (2P) 4467 Y= 0.06562
19 wWeibull 0.14645 | 15 | 17.08 9  93.669 | 13 17 | Triangular mM=0.00317 2=0.00314 b=1.2568
20 | weibull (3P} 0.05524 8 5.2014 & 29.88 4 18 | Uniform a2=0.00436 b=0.99207
21  Chi-squared no fit 19 | weibull ©=1.2115 (=0.58395
22  Chi-Squared (2P) ne fit 20 | weibull (3P) CL=2.4457 [=0.72364 Y=-0.14252
. . Goodness of Fit - Details [hide]
Goodness of Fit - Details [hide]
[#18] Uniform
[#7] Gen. Pareto N
Kolmogorov-Smirnov Kolmogorov-Smirnov
Sample Size | 659 Sample_ Size 659
Statistic 0.02403 Statistic 0.02453
Rank 1I Rank 2
o 0.2 0.15 0.1 0.05 0.01 oL 0.2 0.15 0.1 0.05 0.01
Critical Value | 0.04168 | 0.04441 0.04752 0.05298 | 0.0635 Critical Value | 0.04168 | 0.04441 | 0.04752 | 0.05298 | 0.0635
Reject? Mo No No No No Reject? Mo Mo Mo Mo Mo
Anderson-Darling Anderson-Darling
Sample Size | 659 Sample Size | 659
Statistic 20.278 Statistic 20.277
Rank 12 Rank 11
o 0.2 0.15 0.1 0.05 0.01 oL 0.2 0.15 0.1 0.05 0.01
Critical Value | 1.3749 = 1.6024 | 1.9286  2.5018 | 3.9074 Critical Value = 1.3749 | 1.6024 | 1.9286  2.5018  3.9074
Reject? Yes Yes Yes Yes Yes Reject? Yes Yes Yes Yes Yes
Goodness of Fit - Details [hid=]
[=] Gemn. Exiitrerre Walue
Holmogorow — Srrmirmow
Sample Size a59
Statistic O.09512
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