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Portfolio File 

Zip Code 
(Determine region & eliminate all 

matrices which do not apply) 

North Central South Keys 

Sub-Region 
(Determine based on zip code & eliminate all 

matrices which do not apply) 

Neither 
(least stringent replacement 

requirements apply) 

Windborne Debris Region 
(more stringent replacement 

requirements apply to windows) 

High Velocity Hurricane Zone 
(more stringent replacement requirements 

apply to windows and roof) 

Structure Type 
(Determine from portfolio file info, eliminate matrices 

which do not apply, if unknown use other matrix) 

Select Applicable Weighted 
Vulnerability Matrices 

a 
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I 

IV 

III 

 
 
 
 
 
 
 
 
 

II 

Start 

Select a company Ci 

Select a portfolio Pi,j 
[get information of Construction type, Zip code, County, Region, 
Property value (Vi), Wind deductible (D) , limits for 
structure(LMS), content(LMC), App(LMAP), ALE (LMALE) 

?NOTE: if LMALE is not available, let LMALE = 10% * LMS] 

Loop 2 
Pi,j = Pi, j+1 

Loop 3 
Ci = Ci+1 

INPUT 
Vulnerability Matrices for Structure (S), 
Content (C), Appurtenant (AP) and ALE 
(for a given construction type, region based on 
a given mix of construction features). Assume 
the number of damage ratio intervals is N 
 

*Get damage ratio vectors (i.e., the 
middle point values for N intervals) XS, 
XC, XAP, XALE  
 

** For a wind speed Wi, get the vectors 
of the probability of damage PDS

, PDC
, 

PDAP
, PDALE

 
 

Loop 1 
Wi = Wi+1 

a 

Portfolio is 
replacement 

cost? 

N 

Vi = LMS 
Vc = 0.5*LMS 
VAP = 0.1*LMS 

Vi = 1.25*LMS 
Vc = 0.5*1.25*LMS 
VAP = 0.1*1.25*LMS 

 

Y 

DMS = Vi * XS 

C = VC * XC 

? AP = VAP * XAP 

ALE = LMALE * XALE 

 

* 

** 

ISO classification 
available? 

Y 

Is it 
concrete? 

Y 

Use weighted 
concrete matrices 

Is it 
timber? 

Y 

Use weighted 
timber matrices 

N N 

Use weighted 
Misc. matrices  

Use weighted 
matrices 

N 

Mobile 
home? 

N 

Y 

Use weighted 
mobile home 
matrices 

SDM = Σ(PDS
* XS)  

CDM = Σ(PDC
* XC) 

APDM = Σ(PDAP
* XAP) 

 

SumDM = SDM + CDM + APDM  

DS = SDM *D/SumDM 

DC = CDM *D/SumDM 

DAP = APDM *D/SumDM 

 

DMS <= DS 

C <= DC 
AP <= DAP 

Y 
DMS - DS = 0 

C - DC = 0 
AP - DAP = 0 

 

N 

b 
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VI 

IV 

Finish wind speed? Loop 1 
N 

Output SumEL 

Y 

SumAEL = SumAEL + SumEL 

Finish portfolio? Loop 2 
N 

Output SumAEL 

Y 

Finish company? Loop 3 
N 

Stop 

Y 

§ 

SumLS = SumLS + LS * PDS
  

SumLC = SumLC + LC * PDC
  

SumLAPP = SumLAPP + LAP * PDAP 

SumLALE = SumLALE + LALE * PDALE
   

 

Output SumLS, 
SumLC, SumLAPP, 

SumLALE 

 

SumEL = SumEL + (SumLs + SumLC + SumLAPP + SumLALE ) * PWi  
 

INPUT 
Probability of wind 
speed PWi for given wind 
speed in the given zip 
code 

LS > LMS 

LC > LMC 
LAP > LMAP 

N 

b 
LS = DMS - DS 

LC = C - DC  
LAP = AP - DAP  
LALE = ALE  

Y 
LS = LMS 

LC = LMC  
LAP = LMAP  

LS = LMS 

V 

Y 

N LS > 0.5*LMS 

 

Y 

LS > 0.8*LMS 

 

Mobile home 
Y N 

 

VII 

 

VIII 

N 
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REMARKS: 
I 
Map the portfolio construction type to the ISO classification and select the corresponding vulnerability matrix 

 
II 
The structure limit LMS is applied based on the portfolio type (replacement cost or actual cash value) to obtain Vi, VC, and 
VAP 
 

III 
The deductibles applied to structure, content and appurtenant (DS, DC, and DAP) are calculated based on the mean damages 
obtained from the vulnerability matrices 
 

IV 
The damages of structure, content, appurtenant and ALE (DMS, C, AP and ALE) are calculated at different damage ratio 
intervals. Here, DMS, C and AP are calculated based on Vi, VC, and VAP, respectively. Then the losses of structure, content 
and appurtenant (LS, LC and LAP) are computed by applying the deductibles. Two exceptions are handled as follows: 

1. If LS (LC or LAP) < 0, set it to 0 
2. If  LS (LC or LAP) > LMS (LMC or LMAP), set it to LMS (LMC or LMAP)  

The loss of ALE (LALE ) is set to ALE, which is calculated based on the ALE limit (LMALE) 
 

V 
The structure loss LS is compared to the structure limit LMS. Two situations are handled: 

1. For mobile home, if LS > 0.5*LMS, LS is set to LMS  
2. For other construction type, if LS > 0.8*LMS, LS is set to LMS 

 
NOTE: It will be implemented. However, at this stage, it will be commented out for later use.  
 

VI 
SumL (SumLS, SumLC, SumLAPP or SumLALE) is expected loss of the property for a given wind speed, which is calculated 
by aggregating the losses at different damage intervals with respect to the corresponding damage probabilities.  
 

VII 
SumEL is across all wind speeds, which is obtained by aggregating all the expected losses at different wind speed with 
respect to the corresponding probability for the wind speed.  
 

VIII 
SumAEL aggregates all expected losses for one company. 
 
NOTE: Save information (zip code, county, region, construction type, 4 types of coverages, property value, company) for 
SumLS, SumLC, SumLAPP, SumLALE and SumEL. For SumLS, SumLC, SumLAPP and SumLALE, save wind speed too 
and for SumEL, save (Vi/sum of Vi) where sum of Vi is for each construction type (Masonry, Timber, Mobile home) and is 
calculated offline. 
 

§ Variance of SumAEL can be calculated for a company, for a Zipcode or for a construction type. 
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Scenario Based Procedures 
 

 

Portfolio File 

Zip Code 
(Determine region & eliminate all 

matrices which do not apply) 

North Central South Keys 

Sub-Region 
(Determine based on zip code & eliminate all 

matrices which do not apply) 

Neither 
(least stringent replacement 

requirements apply) 

Windborne Debris Region 
(more stringent replacement 

requirements apply to windows) 

High Velocity Hurricane Zone 
(more stringent replacement requirements 

apply to windows and roof) 

Structure Type 
(Determine from portfolio file info, eliminate matrices 

which do not apply, if unknown use other matrix) 

Select Applicable Weighted 
Vulnerability Matrices 

a 
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Start 

Select a company Ci 

Select a portfolio Pi,j 
[get information of Construction type, Zip code, County, Region, 
Property value (Vi), Wind deductible (D) , limits for 
structure(LMS), content(LMC), App(LMAP), ALE (LMALE) 

?NOTE: if LMALE is not available, let LMALE = 10% * LMS] 

Loop 1 
Pi,j = Pi, j+1 

Loop 2 
Ci = Ci+1 

SumDM = SDM + CDM + APDM + ALEDM  

DS = SDM *D/SumDM 

DC = CDM *D/SumDM 

DAP = APDM *D/SumDM 

 

DMS <= DS 

C <= DC 
AP <= DAP 

INPUT 
Vulnerability Matrices for Structure (S), 
Content (C), Appurtenant (AP) and ALE 
(for a given construction type, region based 
on a given mix of construction features). 
Assume the number of damage ratio 
intervals is N 
 

*Get damage ratio vectors (i.e., the 
middle point values for N intervals) XS, 
XC, XAP, XALE  
 

** Based on WO, get the vectors of the 
probability of damage PDS

, PDC
, PDAP

, 
PDALE, whose corresponding wind speed 
interval (Wi +/- 2.5 mph) includes 
Wo (in case of a tie, break the tie by 
picking the larger one) 
 

a 

Y 
DMS - DS = 0 

C - DC = 0 
AP - DAP = 0 
ALE - DALE = 0  

SDM = Σ(PDS
* XS)  

CDM = Σ(PDC
* XC) 

APDM = Σ(PDAP
* XAP)  

** 

Get observe wind 
speed WO for the 
particular Zip code 

ISO classification 
available? 

Y 

Is it 
concrete? 

Y 

Use weighted 
concrete matrices 

Is it 
timber? 

Y 

Use weighted 
timber matrices 

N N 

Use weighted 
Misc. matrices  

Use weighted 
matrices 

N 

Mobile 
home? 

N 

Y 

Use weighted 
mobile home 
matrices 

Portfolio is 
replacement 

Cost? 

N 

Vi = LMS 
Vc = 0.5*LMS 
VAP = 0.1*LMS 

Vi = 1.25*LMS 
Vc = 0.5*1.25*LMS 
VAP = 0.1*1.25*LMS 

 

Y 

DMS = Vi * XS 

C = VC * XC 

? AP = VAP * XAP 

ALE = LMALE * XALE 

 

* 

N 

b 
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REMARKS: 
The steps in scenario-based ILM are similar to the general ILM except that the wind speed for a certain portfolio is given.  
SumL is expected loss of the property for a given wind speed, SumAEL aggregates all expected losses for one company. 
Save information (zip code, county, region, construction type, 4 types of coverages, property value, company) for SumLS, 
SumLAPP, SumLALE.  
 

§ Variance of SumAEL can be calculated for a company, for a Zipcode or for a construction type. 
 

SumLS = SumLS + LS * PDS
  

SumLC = SumLC + LC * PDC
  

SumLAPP = SumLAPP + LAP * PDAP 

SumLALE = SumLALE + LALE * PDALE
   

 
Output SumLS, SumLC, 

SumLAPP, SumLALE 

 

Finish portfolio? Loop 1 
N 

Output SumAEL 

Y 

Finish company? Loop 2 
N 

Stop 

Y 

§ 

LS > LMS 

LC > LMC 
LAP > LMAP 

N 

b 
LS = DMS - DS 

LC = C - DC  
LAP = AP - DAP  
LALE = ALE  

Y 
LS = LMS 

LC = LMC  
LAP = LMAP  

LS = LMS 

Y 

N LS > 0.5*LMS 

 

Y 

LS > 0.8*LMS 

 

Mobile home 

 

Y N 

SumAEL = SumAEL + (SumLs + SumLC + SumLAPP + SumLALE )   
 


