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The purpose of this paper is to investigate the
sensitivity of the required capital to the dependence structure among non-life
insurance claims in multivariate environments. Inthe beginning, dependency
modeling was carried out in a real environment using the database related to
monthly claims (without recycling) resulting from five types of non-life insurance
in Iran Insurance Company, including engineering, liability, third party, automobile
insurance, and fire insurance.

The data includes the severity of claims in each field and it was collected
during the monthly period of 2011:03-2024:02. Then, the parameters of D-vine
copula are estimated among the claims by five types of non-life insurance, and
goodness of fit tests are performed to conclude the optimal copula. The multivariate
distribution is simulated by a combination of univariate marginal distributions and
bivariate copulas. Finally, the estimation of risk-taking capital using VaR and TVaR has
been done on simulated total losses according to their weight, and a comparative
study has been done using independent copula.

The results show that paying attention to the implicit dependence
among losses significantly affects the total risk capital. This result is confirmed by
the estimated capital requirement values. In fact, paying attention to the implicit
dependence among insurance fields leads to a capital reduction of 1.5% for VaR and
3.9% for TVaR.

The choice of non-life insurance risk dependency modeling is
very important and paying attention to non-linear dependencies in the structure
of various insurance branches can reveal the benefits of diversification to the
insurance portfolio of companies leading to measuring the amount of benefits from
diversification based on the correct selection of non-life insurance risk dependency
models. This is an issue that needs to be considered in choosing the portfolio of
insurance companies.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Table 2. Linear correlation matrix and empirical Kendall
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Table 3. Calibration of the marginal distribution, estimation of its parameters, and KS and AD statistics

&5 Parml Parm2 KS AD
R Log-normal Me;;l;g: sg';f’; 0.043 0.316
oyt Log-normal Mesa";'soy Sg;c;g; 0.028 0.479
et Weibull ST‘;’;: 655C;|282:1 0.072 0.395
R Logistique ;8;:32;‘? ZCSZ'Z; 0.115 0.327
St Log-normal Me;;l;g: S(;:.lllosgzz 0.091 0.351

Y



38 Gl YelS opsiegs glacas danl o Wl e @ A
Sl gly oacld G g so plulis C5 50V mhaw jo ols
s o Saimly a5 Cul ] YRS olp calle o e
3 Gapm @ ol e o Wed Jals o2 @ Jol S0
6,Jl5 D-vine &8s, LsLs Schmeiser et al. (2012)
u‘}did.) Y}JK 6[{&;,41} @LN&_AM)Q ]».SL).> )JOLA.Q 9 Sl 00l
ol 00 00 y» )lS a Otﬁ.&)o )l.:.!.a
Loy (owdige odsinn Glho laais; (g jslaiea
S)90 D-vine c.la...: U"J9| Lg‘)"' l) k_ML«A w..i:b ‘J.J}»..QJ e e 5o
Sl (TP, FIAUTENCLA) = (V oY oY o F i) &gy Judoxiga 525
PR iz 52 6l o8 raen Jold pgo Al o s 05 o0
soolgils sleal (oSl o o )b 5l ams gl el 2538 o
D-Vine s¥slS GBllasil aS cwans g0 lid ) calisen 6 picings (Yl
Bpiiegs SYolS Jlozr Jold <30 Jol ghaw WS (oo a2y |,
YalS 5l el oS 5 oled D-Vine ol (ol 1 aiS oo Jeais

ond Ll laen &35 o lp @ie el (Jlei]
&9 el Jlp S mie a5 wesoe Gl @l ol
Joinll sl (G585 5 Cdgtas (puiige glaasls
ol R gl oy 2L 6l 1) e Nl Seied @
coolie B ASLE 3l ln Jomy @i coriaes S o
polae 5l oolainl L1y (gilwands l> o ol jo sy 0 a5 4
Voo oS (g psbar wgdion 2l ¥ Jgaz jo ooyl (sla el )y
gll adsl gladls slager 5l a5 1) gomgsy (Solas paie
Dg ol wiloads
Yl 5l ool b o yie pmy Sinly SESLo aslsl 4o
Sl Ale 5 a5l jolaie (nl sl ol ol (g 2 0 pusitonir
Copula 4 VineCopula wile R 58l 0 LYelS L Lo e
g D-vines Slee  jaoid  jshieds .Cewl ool oolaiuwl
0 sm wigd bl Wb e pategy YglS cas d(d-1)/2
Sloyiiogs SaYglS Ll o piiags Yals I Jlowy] oS 3
Ll ol 5ol moe Jlos @l s 50 098 0 oolaiul a5
D-Vine ¥slS b wWisd oo 3,505 0 pmicings (cYsalS (slo ol

- o 2
=
S ] oe0 ©
T T
2 1 o 1 2 2 1 o 1 2
norm quantiles. norm quantile:
o
2 1 o 84
] @3
Z s
s
S | oss S | ocoa

o

norm quantiles

Sl 35U [0 Ojlus slvosls xy595 5l 0,miinSS B3 5 QQ Joges .Y Slogas

Diagram1 . QQ diagram of univariate fitting of the distribution of claims data for each insurance class

¥¥



Son YR S ozs; 5 o el 951 ¥ g
Table 4: Parameter estimates in pairwise decomposition of a five-dimensional copula
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Table 5. Comparison of capital requirements based on D-vine copula and Monte Carlo simulation
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