
 

 

 

Estimating Operational Risk Severities 
– assessment of a semiparametric approach

Lund Institute of Technology 

 

 

 

 

 

 

 

 

 

 

 

Viktor Davidsson & Anton Forssell 

May 26, 2014 







  



 



1 Introduction ............................................................................................................ 1 

  

  

 

 

2 Regulations and Implementation .................................................................... 5 

  

  

  

  

  

  

  

  

  

 

  

  

  

 

 

3 Method .................................................................................................................... 21 

  

  



  

  

 

 

4 Sensitivity Analysis ............................................................................................. 29 

  

  

  

  

  

  

  

  

 

 

5 Results ..................................................................................................................... 37 

  

  

  

  

  

  

  

 

 

6 Conclusions and Further Research ............................................................... 53 

 

 

7 References ............................................................................................................. 55 

 

Appendix ......................................................................................................................... 57 



 

 



1 

 



 



 





2 

 



 

 

 

 



 

α

𝐾𝐵𝐼𝐴 =
∑ (𝐺𝐼𝑖 ∙ 𝛼)𝑛

𝑖=1

𝑛

𝐾𝐵𝐼𝐴

𝐺𝐼𝑖  𝑖

𝑛

𝛼

 

β



𝐾𝑆𝐴 =
∑ 𝑚𝑎𝑥(∑ 𝐺𝐼𝑗 ∙ 𝛽𝑗, 08

𝑗=1 )3
𝑖=1

3

𝐾𝑆𝐴

𝐺𝐼𝑗

𝛽𝑗

𝛽

𝜷𝒋 𝜷𝒋

𝛽1

𝛽2

𝛽3

𝛽4

𝛽5

𝛽6

𝛽7

𝛽8 

𝛽



 



 

 

 

 

 



α

 



 



 

𝑓(𝑥) =
𝑐∗

𝑥 (
1
2 (

𝑥
𝑀)

−𝛼
+ λ +

1
2 (

𝑥
𝑀)

α
)

     𝑥 ≥ 0,

𝑐∗ 𝛼, 𝑀 λ λ =

1 𝑐∗ =
1

2
𝛼

𝑓𝛼,𝑀(𝑥) =
𝛼𝑀𝛼𝑥𝛼−1

(𝑥𝛼 + 𝑀𝛼)2

𝐹𝛼,𝑀(𝑥) =
𝑥𝛼

𝑥𝛼 + 𝑀𝛼
.

𝛼 > 1. 𝛼 ≠ 1

𝛼



𝑇𝛼,𝑀,𝑐(𝑥) =
(𝑥 + 𝑐)𝛼 − 𝑐𝛼

(𝑥 + 𝑐)𝛼 + (𝑀 + 𝑐)𝛼 − 2𝑐𝛼
     𝑥 ≥ 0,

𝛼 > 0, 𝑀 > 0 𝑐 ≥ 0.

𝑡𝛼,𝑀,𝑐(𝑥) =
𝛼(𝑥 + 𝑐)𝛼−1((𝑀 + 𝑐)𝛼 − 𝑐𝛼)

((𝑥 + 𝑐)𝛼 + (𝑀 + 𝑐)𝛼 − 2𝑐𝛼)2
     𝑥 ≥ 0.

𝑡𝛼,𝑀,𝑐(𝑥) →
𝛼(((𝑀 + 𝑐)𝛼 − 𝑐𝛼)1 𝛼⁄ )𝛼

𝑥𝛼+1
     𝑎𝑠 𝑥 → ∞.

𝛼, 𝛼 = 1

𝜶 < 𝟏 𝜶 > 𝟏 𝜶 = 𝟏 

𝑐 > 0

𝛼

𝛼 < 1 𝛼 >

1



𝛼 < 1 𝛼 > 1

0 < 𝑡𝛼,𝑀,𝑐(0) =
𝛼𝑐𝛼−1

(𝑀 + 𝑐)𝛼 − 𝑐𝛼
< ∞     when 𝑐 > 0.

𝛼 > 1

𝛼 [0, 𝑀)

𝑐 = 0 𝑐 > 0 (𝑀, ∞]

𝑐 > 0 𝛼

𝑐 𝛼

[0, 𝑀) 𝑐 > 0 𝑐 = 0

(𝑀, ∞]

𝑐 > 0.



 𝛼 = 0.5  𝛼 = 0.5

 𝛼 = 1  𝛼 = 1

 𝛼 = 2  𝛼 = 2

𝛼 𝑐  𝑀 = 5 𝑐 = 0

𝑐 = 2



 

𝑛

𝑋1, 𝑋2, … , 𝑋𝑛 𝑋,

𝑓

𝑓(𝑥) =
1

𝑛𝑏
∑ 𝐾 (

𝑥 − 𝑋𝑖

𝑏
) ,

𝑛

𝑖=1

𝐾(∙) 𝑏



𝑲(𝒖)

{
1 2⁄

0
       

𝑓𝑜𝑟 |𝑢| ≤ 1

𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

{
(3 4⁄ )(1 − 𝑢2)

0
       

𝑓𝑜𝑟 |𝑢| ≤ 1

𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

1

√2𝜋
𝑒−

1
2

𝑢2

        𝑓𝑜𝑟 |𝑢| ≤ ∞

 

𝑏

𝑏

𝑏

𝑏



 

[0,1]

𝑓

𝑎𝑘𝑙(𝑦, 𝑏) y ∈ [0,1]

𝑓(𝑦) =
1

𝑛𝑏𝑎𝑘𝑙(𝑦, 𝑏)
∑ 𝐾 (

𝑦 − 𝑌𝑖

𝑏
) ,

𝑛

𝑖=1



𝑎𝑘𝑙(𝑦, 𝑏) = ∫ 𝑢𝑘𝐾(𝑢)𝑙𝑑𝑢,

min {1,
𝑦
𝑏

}

max {−1,
𝑦−1

𝑏
}

y ∈ [0,1]

[0, b)

(1 − b, 1]

 

 

∫ f(v)dv = 1 − α = P(v ≤ VaRα)

VaRα

−∞

f(v) α VaRα

VaRα

VaRα α



3 

𝑋𝑖, 𝑖 = 1, … , 𝑛

[0,1]

 

𝛼̂, 𝑀̂ ĉ
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