Model with Categorical Parameter Space

The frequency (number of claims) is given by die A, or A,, where a marked face
indicates an insurance claim.

Pr{A}=Pr{A} :El, and

Pr{ CIaim|A1} =

ol

. PfClaim|a,} :%.

The severity (claim amount) is given by spinner B, or B,.

Pr{B} =Pr{B,} :—;, and

Pr{ Amount = 2B} = %’ Pr{Amount = 14B,} =

)

ol

PI’{ Amount = 2|Bz} = %, Pr{Amount = 14|Bz} =

N

Let X, = total claim costs in year k.

Then X, =0 if there is no claim,

=2 if thereis aclaim, and its amount is 2, and

=14 if there is a claim, and its amount is 14.

Note that in this case, 0 :[Ai ,Bj] forsome il 1,2 and jT1,2;

thus, 0 is a categorical, as opposed to real-valued, state parameter.
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Some Bayesian Calculations

= E[X,]=(0)Pr{X, =0} +(2)Pr{X, =2} +(14)Pr{X, = 14

X 0
(O)a a Pr{ x,=0la, B} Pr{A,.B}

=1j

[y
1
-

= E[X,Ix] =(0)Pr{x, =0lx} + (2)Pr{X, =2x,} +(14) Pr{X, =14% }

=(0)& 521 pr{x, =0a B} Pr{A, B X}

i=1j=1

+(2)é1 ézl pr{x,=2aB}Pr{A, B]x]
2

(14)'31 éz Pr{x, =14l B }Pr{A, B X},
pr{x|A B} Pr{A B}
épr{ " J¢}Pr{A ¢}

lj¢1

where Pr{A,BJXl} ==
a
i¢

éz.l g.lE[ 2|X1’ A 1Bj] Pr{Aw lexl}
2 2

4 efhnolpins)

E[X,|X]

—

where Pr{A ,Bj|X1} is as above.
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Some Buhlmann Calculations
C=zX, +(1- 2)H,

n
where H =E[X,] and z :W.
VHM

From above, we know that

H=E[x] =& gE[XllAi,Bj]Pr{Ai,Bj}.

i=1 j=1

Similarly,

VHM =4 & (E[XllAi ,Bj])2 Pr{A B} - (E[X.])"

i=1j=1
Finally,

2 2
EVPV =§ éVar[XllA ,Bj] Pr{A,. B}
i=1 j=1

2 2

-4 & lexa 8] (xJa8 ] ypla 8).

i=1 j=1
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