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PRICING THE CATASTROPHE EXPOSURE 

IN PROPERTY INSURANCE RATEMAKING 

by David H. Hays and W. Scott Farris 

According 10 the Statement of Principles Regarding Property and Casualty Insurancc 

Ratemaking, consideration must be given to the impact catastrophes have on loss experience 

and procedures must be developed to include an allowance for the catastrophe exposure in 

the insurance rate. This paper updates and expands on the authors’ 1990 Discussion Paper, 

“Pricing the Catastrophe Exposure in Homeowners Ratemaking.” 

The paper details the calculation of the Homeowners provision for catastrophes at the 

statewide level. Varying the catastrophe provision below the statewide level, for example by 

CnaPt.2, IIP,.CIIC ;nl*nA c.r or>** ..nr _I__ - _._..., . . ..-..- -. da. .,.SES v::::, ir, addrzti LT~ F-x:!xx!~, LTZ ;:a:cî.:ti :C 

determine a provision for other property lines based on the Homeowners provision. 
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PRICINC THE CATASTROPIlE EXPOSURE 

IN PROPERTY INSIJRANCE RATEMAKMG 

The original paper on this topic was presented at the May, 1990 meeting of the Casualty 

Actuarial Society.’ The methodology presented in that paper was based on analyses of data 

through 1988. The paper discussed a method of determining the Homeowners catastrophe 

provision at the statewide level with separate treatments of hunicane and non-hurricane 

exposures. The authors assume basic knowledge of that methodology. 

Obviously a great deal has happened since 1988, including three major hunicanes, numerous 

large hail storms, winter freezes and signifícant tomado activity. This paper updates the 

methodology originally presented to reflect minor revisions brought about by hurricanes 

Hugo and Andrew. In addition, procedures are now utilized to distribute the catastrophe 

provision to tenitories within a state based on relative exposure to catastrophe loss as well as 

to determine the appropriate catastrophe provision for property lines other than Homeowners. 

‘: Farris, W. Scott and Hays, David H., "Pricing the 
Catastrophe Exposure in Homeowners Ratemaking," Casualty 
Actuarial Society 1990 Discussion Paper Program, pages 
559-604 
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HOMEOWNERS INSLJRANCE - AN UPDATE 

The needed catastrophe provision per exposure is determined separately for hunicane and 

non-hunicane catastrophes using the following formula: 

(1) Provision = p + txo 

where p = average catastrophe lossper exposure 

t = t-statistic 

for the desired confidenq 

D = unbiased standarddeviation of 

the mean catastrophe loss 

For reasons fully explained in the 1990 papel, the exposure used from this point ir Amount 

of Insurance Years (AIY). AIY is definecl as $l,OCO of building coverage in forte for one 

year. The statistic is sensitive to inflation, policy growth and changes in building costs. 

The provision can be multiplied by the projected exposure to determine the catastrophe 

provision in dollars or by exposure per premium to determine the catastrophe provision per 

dollar of premium. 

(2.11 Cat$ = ,./~,~S,r, x Exposure 

(2.2) Cat$ Cat$ 
Premium = Exposure 

y Exposure 
Pr emi um 

’ IBID, page 565 
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Non-Hurricane Catastrophes 

After due consideration to the financia1 position of the company and to reinsurance, the 

management of the company can determine the confídence it desires in its companywide non- 

hurricane catastrophe provisions. The company’s needed catastrophe provision can be 

estima& by analyzing historical catastrophe data and using formula (1) to determine its 

needed catastrophe provision per exposure. The needed dollars of catastrophe “premium” 

can be estimated by multiplying the provision by projected exposures, see formula (2). 

Individual States 

In order to recognize that the tinancial resources of a company are available for the 

protection against extremely large occurrences and to provide for rate stability in individual 

states, individual catastrophe losses are limited or capped prior to calculating an individual 

state’s catastrophe provision. The cap should be established such that only extremely rare 

occurrences are censored. In this paper, we have capped the worst 5% of the occurrences 

over the last 26 years. Since individual wxurrences are capped, and since the companywide 

catastrophe premium is simply the sum of the individual states, it is likely that a provision in 

excess of the statewide “capped mean” will be necessaty in order to achieve the 

companywide needed catastrophe premium. 
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For example, the following table is extracted from the 1990 papei. It assumes individual 

catastrophes are censored at $0.59 x statewide exposures and that a 90% confidence that rhe 

companywide catastrophe provision will cover catastrophes over the long run is desired. 

TABLE #l 
Non-Hurricane Catastrophe Provisions 

Confidence Sum of States 
Interval Uncaooed !T2cmxd 

50% 0.3334 0.2682 
55 0.3825 0.2998 
60 0.4328 0.3323 

Companywide 
Uncapoed 

0.3151 
0.3198 
0.3247 

65 0.4848 0.3657 0.3297 

70 0.5392 0.4008 0.3349 
75 0.5988 0.4392 0.3406 
80 0.6657 0.4823 0.3471 
85 0.7447 0.5332 0.3546 

90 0.8452 0.5981 0.3643 

95 0.9999 0.6973 0.3791 

The companywide needed provision is not attained unless the statewide provision is 

calculated nsing R 65% cnnfidcnce intewal aho~.tt the capped sta!eGde mean. That prr~isic:: 

also produces results consistent with a provision using the uncapped mean in each state. 

3. . IBID, page 579 



Hurricanes 

Hased on a company’s financial strength. operating objectives and the availability of 

reinsurance. a hurricane provision can be derived such that the company management can be 

certain to cover LONG TEFW hurricane losses with a desired confídence. 

The formula for determining the companywide provision is identical to the Non-Hurricane 

provision. 

(3) Provision = p + txu 

where p = average catastrophe lossper exposure 

t = t-statistic 

for the desired confidente 

a = unbiasedstandarddeviatign 

of che mean hurricane loss 

A company’s hurricane data may be sparse. Therefore it may be appropriate to modify 

company data or to substitute data from other sources. Extemal data can be either historical 

or simulated. When using simulated data, the results of the simulation must be monitored IO 

ensure that estima& severities by wind speed and landfall correlate with actual results. If 

they do not, simulated severity could be used to establish relationships among geographic 

areas. 
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One easy adjustment to a company’s hurricane data that can be made is to adjust the 

irequencies of the various hurricanes in the company sample to reflect known historical 

frequencies over a longer period. The number of hurricane occurrences by wind speed and 

landfall is available from various sources for at leas1 122 years. If a company can identify 

the wind speed and the landfall for the hurricanes in its data, the adjustment ro known 

frequencies can be accomplished by the following formula: 

(4) E(h) = Hx FxY 
Nx100 

Where, 

ECh) = 

H = 

Y = 

N = 

F = 

Dollars of loss for an individual hunicane 

Dollars of loss for the hurricane adjusted to current inflation and 

exposure distribution. 

Number of Years in the sample data. 

Obsetved number of occurrences by intensity and windspeed. 

Expected 100 year frequency from extemal sources. 

In this formula the 122 year frequencies have been converted to a “100 year basis” for ease 

of calculation. This adjustment to hurricane data is illustrated in Appendix C using data 

presented on Exhibit D (Appendix B - Page 13.) The resulting restated hunicane losses are 

used in the determination of the companywide hunicane provision (see Appendix B - Pages 6 

and ll.) 
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Due to the limited hurricane data that is present, it is not appropriate to set a state’s 

hunicane provision based on state data alone. One method to achieve the companywide need 

is to allocate the needed companywide premium to the affected coastal states. In the 1990 

pape?, hurricane dollars are allocated to three hurricane groups; Gulf, Mid-Atlantic and 

North Atlantic, based on the relative frequency and median severity. The groups were 

identified based on states with similar historical frequencies and relative severities. 

As has been emphasized, hurricane experience on a companywide basis is sparse and difficult 

to analyze. Consequently, group provisions cannot be established based solely on the data 

for that group. It is possible to establish relationships between groups and based on relative 

exposure to loss, develop the appropriate allocation of the companywide n 

eed for each group. 

Tl-re relative frequency measures the probability of an occurrence in the group. The median 

hunicane severity is a measure of central tendency of Iosses in a group. The product 

provides a method of determining a group’s relative exposure to hunicane loss. Allocations 

based on similar measures of relative exposure may be substituted as deemed appropriate. 

4 IBID, Page 582 
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The allocation to group is established based on the following: 

(5) RG, = 9 
cw 

where : 

RG, = allocation factor - Group i 

P, = Fi x S, 

Fi = number of occurrences - Group i 

Si = Median severity of an occurrence - Group i 

P,=CFixSi 

This group allocation factor is illustrated on Exhibit C (Appendix B Page 12.) Based on 

relative frequency and median severities of the three groups, the Gulf Coast Group allocation 

factor is 9 1 .O. 

Individual State Relativifies 

Once the relativity for the group has been established, the relativity for states within a group 

is needed. Assume the probability of an occurrence is the same for each state within the 

group and that the distribution by intensity is about the same. The deciding factor in 

determining expected loss is then exposure. Two types of exposure are present, the 

immediate exposure (within 100 miles of the coast) and the secondary exposure (statewide). 

Hurricanes can often travel far inland although at reduced speeds, and spawn tomadoes that 

can also be a major cause of damage. Assuming a 50%/50% weighting of coastal and 
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statewide exposures, a state allocation factor based on rhe two exposures is shown in 

Equation 6 

EC. ESI (6) RSj=.5x-+.5x- 
E Ca ES, 

where: 

RSj = allocation factor - State j 

EC, = AIY - comties within 100 miles ofthe CoaSt 

ES, = Statewide AIY 

EC, = CdIY within 100 miles of coast - Group 

ES, = CAIY - al1 states of the Group 

State relativities are illustrated on Exhibit C (Appendix - Page 12.) For example, State E has 

40.6% of the exposures in the Gulf Coast states and 21.3% of the Gulf Coast exposure 

within 100 miles of the coast. The resulting State E allocation factor is 31.0% 
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Imlivihal SIale Provision 

Once the group and state relativities are established, the State provision is determined by an 

allocation of the companywide need: 

(71 PROV, = PROV, x $xRG, x RSj 
1 

Where: 

Ej = AIY - State j 

-G/ = AIY - Companywide 

RGi = Allocation factor - Group i 

RSj = Allocation factor - State j 

Prov, = Hurricaneprovision for State j 

Prov, = Companywide hurricane provision 

The Gulf Coast, State E provision is illustrated on Appendix B -Page 6. 

CONFIDENCE 

There may be some concem that a catastrophe provision in excess of the mean introduces 

another “contingency or risk provision” into the ratemaking formula. The contingency 

provision is necessaty to reflect that there are additional costs not otherwise accounted ior in 

our ratemaking and pricing. Although unpredictable, these additional costs recur each and 

every year, or “systematically” and produce a bias in ratemaking. They cannot be predicted, 

quantifíed and made a part of the ratemaking model. 
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The catastrophe provision is not an estimate of catastrophe losses for the period rates are IO 

be in effect. It is the value required by the insurance company to assume the risk of 

catastrophe loss for the policy period. It must be designed to provide enough premium 

dollars to cover catastrophe losses in the LONG-RIJTV. The Ratemaking PrincipIes, in III. 

Considerations, calls it “an allowance for the catastrophe exposure in the rate.” 

1s it important to recognize that at any point in time the sample mean catastrophe per 

exposure may not provide enough premium to pay for long term catastrophes? Recent events 

would suggest that it is appropriate for the catastrophe allowance to provide enough premium 

dollars to pay for catastrophe losses over the LONG TERM rather than in each and every 

year a policy is to be in effect. For company management to be reasonably certain they have 

accounted for all catastrophes, it is not only appropriate but imperative that they account for 

the variability of the data in the determination of the allowance. In many circumstances, it 

would be unwise for a company to determine its catastrophe provision based soley on its 

companywide sarnple mean catastrophe per exposure. 

The use of a conftdence interval about the mean of available catastrophe data is not an 

additional “contingency or risk provision.” Rather, it is an explicit recognition that the 

sample mean is NOT tbe true mean of the distribution of long term catastrophe losses. If it 

were, hurricane Andrew would have had no impact on a company’s sample mean 

catastrophe. 
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PROVISION FOR LINES OTHER THAN HOMEOWNERS 

The procedure described can be used to determine the provision for any line of business for 

which data is available and of sufftcient volume. It can aIso be used within the Homeowncrs 

line for tenant and non-tenant policies if data is sufftcient. It is unlikely, unless the company 

is a specialty canier, that the experience volume of property other than Homeowners or of 

tenant business will be of suft’icient volume to be used as the basis for catastrophe exposure. 

The relationship between other property and Homeowners should, however, prove to be 

fairly stable. It is reasonable, then, for the catastrophe provision for property lines other 

than Homeowners to be based on the Homeowners provision calculated using the procedures 

outlined. 

Relationship to Homeowners 

It is possible to develop the expected relationship between the catastrophe provision per 

exposure for an individual program and the Homeowners catastrophe provision per exposure. 

This relationship can be determined by standard regression analysis for the individual state or 

for the programs on a companywide basis. It must be recognized that for aIl but the largest 

states, the relationship between the catastrophe experience for propet-ty lines will likely vary 

significantly from year to year. With insufftcient data in a state, it may be advisable to 

determine the expected relationship companywide and apply the same relationship to each 

and every state, varying only where individual state circumstances make it obvious that the 

companywide relationship will not hold. 
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For an individual program. the companywide relationship can be determlned using the linear 

regression; 

where 0, = Relationship between Line i and Homeowners. 

The underlying assumption is that Homeowners is of sufticient volume such that there are 

Homeowners property claims whenever there is a catastrophe event. Therefore, if there 

were no Homeowners ceded catastrophe claims, one could conclude there were no 

catastrophes and the expected claims for other lines would also be zero. 

For example, non-tenant Homeowners non-hurricane and hunicane catastrophe data are 

shown on Appendix B - Pages 15 and 16. This data suggests that â 1 of Homeowners loss 

per exposure is equivalent for non-tenant Homeowners to SI.05 of non-hunicane loss and 

$1.03 of hunicane loss (see Appendix B - Page 14.) 

State Provisions for L.ines Other Than Homeowners 

The same 0 can be applied to the state’s Homeowners catastrophe provision to determine the 

catastrophe provision in a line of business for the particular state. Separate 0’s should be 

determined for non-hurricane and hunicane catastrophes and applied to the state’s non- 

hurricane and hurricane Homeowners provisions, respectively. 
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PROVISIONS FOR REGIONS WITHIN A STATE 

There are circumstances, primarily geographical, that suggest the catastrophe provision per 

exposure should vary within a state. Obviously, exposure to hurricane loss varies according 

to the proximity to the coast. In addition, exposure to hail losses varies signiticantly in the 

Rocky Mountain states. It is logical to recognize the different frequencies andlor severities 

of catastrophe losses in a state where appropriate. 

Nou-Hurticane Catastrophes 

The distribution of a state’s non-hurricane catastrophes is a two-step process. The tirst step 

is the determinarion of which regions of the state should be segregated into distinct 

catastrophe zones. Catastrophe zones can be determined based on available catastrophe 

experience. However, even a state’s catastrophe experience may be limited. Geographic 

considerations, informed judgment, population density or any combination of these factors 

will ultimately play a major role in the determination of catastrophe zones. 

Much like the determination of the hurricane provision by group, the appropriate non- 

h~~%~,e ca+as::ophe prûïisioa by grouR can be determined using relativitres ot catastrophes 

per exposure. These relativities should be based on the distribution of catastrophes in the 

experience period. The distribution of catastrophes can be measured using the historical 

frequency of catastrophe in the group times the severity per exposure of the catastrophe. 

The severity per exposure(AIY) represents a measure of central tendency for an occurrence 

relative to the exposure covered. Central tendency can be measured using the average 
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observed severity or, if an extreme value is present in the data, the median severity. If 

modeling capabilities exist and results are reliable, a model generated severity could be uscd 

instead. 

Assuming frequencies and severities can be determined by catastrophe group, indicated 

relativities can be established. A selected relativity is used to determine the catastrophe 

provision by catastrophe group. 

(9) &gsi = (gysy x Rel, 

Where, Rel, = the selected relativity of the catastrophe provision per exposure for 

catastrophe Zane i (relative to statewide). 

For Catastrophe Zone i, the catastrophe provision expressed as a percent of premium is: 

CAT, _ CAT,, 
(10) Ep-- 

AIY. 
XREL,X-- 

i AIY, EP, 
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In tabular form: 

Catastrophe Zone 

1 2 

AIY el e, 

Frequency f 1 fi 

Severity/AIY SI s2 

Pure Premium/AIY p, P2 

Relativity rl r2 

Provision ($Cat/e), (SCat/e), 

Where: 

(11.1) p, = f, x s, 

(11.2) PSV 
= $ fi;ix,ei 

e, 
1 

(11.3) Ii = 9 
SY 

(11.4) ($E) =($Ca) 
e 1 e 

x Ii 
5Y 

k Statewide 

. . . . 

. . . . 

. . 

. . . . . 

e, 

4 

Sk 

Pk 

rt 

($Cat/e), 

P,V 

1.000 

($Cat/e),, 

For example, Table #2 below (see also Appendix B - Page 8) represents 3 distinct 

catastrophe groups (labeled 1, II and III) and the statewide catastrophe provision per AIY is 

0.5657. If the selected relativity for the catastrophe group 1 is 0.1300, the catastrophe 

provision per exposure is 0.0735 and the catastrophe provision as a percent of premium is 

1.4%. 
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TABLE #Z 
Non-Hurricane Catastrophe Provision by Catastrophe Zone 

Exposures (,OOO’s) 
Frequency 

Severity/l ,C!CG AIY 
Freq x Severity 

Relativity(Indicated) 
Relativity(Sekted) 

$Cat/AlY 
EPIAIY 
KatlEP 

Catastrophe Zone 
I II 
1,520 560 

15 8 
s 22 $175 
$330 $1,400 

0.1318 0.5590 
0.1300 0.5600 
0.0735 0.3168 
5.3684 4.OcGO 

1.4% 7.9% 

111 STATEWIDE 
7,920 10,000 

15 
%2.00 

$3,000 $2,505 
1.1978 1.0000 
1.2ooo l.OcNO 
0.6788 0.5657 
5.0000 5.0000 
13.6% 11.3% 

As in the hurricane allocation, occurrences need not be mutually exclusive. An event may 

affect more than one catastrophe group. 

For the Catastrophe Zone 1: 

CATI _ (12) - - 
EPI 

5657 x 0.1300 x 1 
5.3684 

= 1.4% 

It can be shown (see Appendix A) that the relativity allocation by catastrophe group produces 

the same result as the hurricane allocation method presented earlier. 
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The distribution of a state’s hurricane provision to areas within the state is identical to the 

distribution of non-hurricane. However, the indicated relativity probably cannot be 

determined based on intemal data. 

Expected hurricane losses per exposure will obviously vary based on the proximity to the 

coast and by landfall. Historical loss data by landfall and storm intensity, if it exists, will 

likely not be sufficient for prospective pricing. It is reasonable to use reliable simulation 

models to determine the expected severity of occurrences by landfall. Based on the historical 

frequencies, simulated severities, informed judgment and geographic knowledge of the area, 

hurricane zones may be established. 

Once hunicane zones are established, estimated frequencies and simulated severities by 

intensity of hurricane and landfall can be determined. The process of establishing the 

hurricane provision by hurricane zones, then, is identical to non-hurricane catastrophes by 

catastrophe group. 

For example, if it is determined in a state that there are three distinct landfalls and four 

distinct hunicane zones, severities can be modeled by intensity of hurricane and estimated 

frequencies can be used to determine the expected pure premium for hunicane by zone. 

Table #3 (see aIso Appendix B - Page 8) presents statewide data that is based on individual 
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landfall frequencies presented on Appendix B Page 13 and simulated severities. Once the 

relativities by zone are selected, the catastrophe provision by hurricane zone can be found in 

a manner identical to the determination of the non-hurricane catastrophe provision by 

catastrophe group. 

TABLE #3 

Hurricane Frovision by Hurricane Zone 

Hurricane Zone 

AIY(,OOO’s) 
Pure Premium 
Relativity 
Indicated 
Selected 

$HCat/AIY 
EPIAIY 
$HCatlEP 

A 
2,535 

$76.75 

3.3326 
3.3300 
2.3044 
4.4202 
52.1% 

1 D STATEWIDE 
393 2,663 4,408 10,cQo 

$56.90 $4.71 $0.18 $23.03 

2.4707 0.2045 0.0078 1.0000 
2.4710 0.2040 0.0080 1.0000 
1.7099 0.1412 0.0055 0.6920 
4.5000 4.8M)o 5.5ocKl 5.0000 
38.0% 2.9% 0.1% 13.8% 

For the Hunicane Zone A: 

= .6920 x 3.3300 x 1 
4.4202 

= 52.1% 

Total Catastrophe Provision - Example 

Appendix B contains a complete example of a Non-Tenant Homeowners catastrophe 

provision. This example illustrates the determination of (1) the Statewide Homeowners non- 

505 



hunicane and hurricane provisions, (2) the method to determine the Non-Tenant 

Homeowners provision based on the Homeowners provision and (3) the determination of the 

non-hunicane and hurricane provisions by zone within the state. 

The total catastrophe provision for any geographic area is the sum of the non-hurticane and 

hurricane components. For example, using Pages 8 and 9 of Appendix B, a county in non- 

hunicane Catastrophe Zone 1 and Hurricane Zone A, has a catastrophe provision per AIY of 

0.0772+2.3736=2.4508. 

CONCLUSION 

It has never been more important that the catastrophe provision in the rate level be 

adequately reflected. Without an adequate catastrophe provision in the rates, a company will 

ultimately deplete its resources impairing its ability to grow and serve the increasing needs oì 

its customers. Solvency may even be threatened. A company must recognize that provisions 

established solely on the company’s historical mean will likely yield an inadequate allowance. 

The use of standard statistical tools coupled with extemal data should play a major role in the 

determination of a proper allowance. 

If possible a company should reflect different exposure to catastrophe below the state level 

and vary its catastrophe provision accordingly. We must continue to improve the industry’s 

ability to properly determine the catastrophe allowance in the rate level. 
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Appendix A 

Two different procedures are used in the paper to determine the hurricane provision by state 
and the non-hurricane catastrophe provision in areas within a state. An allocation method is 
used to determine the state’s hunicane provision as it is a multi-step procedure -- firsr the 
group’s provision is dctermined and then the state’s. Catastrophe provisions by territory 
within a state can be determined in a single step using a relativity procedure. 

Although slightly different in application, the two procedures are mathematically equivaient 
as is demonstrated below. 

(14) q =-p; 
cpt 

Where: Exposure (Amount of Insurance Years) 
Number of occurrences 
Average loss per occurrence 
Average loss per occunence per AIY 
Si l E, 
pure premium = F, x S, 

pure premium per AIY = F, x 5, 
Allocation factor for Group i 
Group 1 Pure Premium Relativity - using Average Severity 
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APPENDIX Ll 

CULF STATE E klOltEOUNERS NON-TENANTS 
CATASTXOPHB PROVISION 

For ratemaking purposes, al1 catastrophe Losses should be removed from the loss 
data. These occurrences are unusual, fortuitous evencs which are generally 
unpredictabte and usually ueather-related. Each state’s catastrophe tosses are 
nnalyzed separately and a catastrophe provision is developed according to the 
iullowing procedure and used in che racemaking formula. In those states uith a 
hurricane exposure, a hurricane provision is developed independently (Page $1 to 
rnsure adequace hurricane premium on a companywide basis. 

To obtain a reasonable estimate of Homeowners Non-Tenants catastrophe provision, 
Homeowners data is compared to Homeouners Non-Tenants on a companyvide basis. 

NON-HUBEICANE CATASTROPHE PROVISION 

1. Amount of Insurance Years Eqosure Base 

The Amount of Insurance Years statistic (AIY) measures $1,000’~ of building 
insurance in force for one year. For example, a $100,000 dwelling insured on 
January 1st and in force continuously for that year equals 100 Amount of 
Insurance Years. Amount of Insucance Years reflects changing values and 
represents an accurate measure of our exposure to catastrophic Loss. 

II. Catastrophe Data Used 

Large, fortuitous and unpredictable losses are ceded as catastrophe losses and 
removed from the loss data used to forecast the paid toss per poticy explained 
in the preceding exhibits. Homeowners individual catasttophe losses since 
1967 are used to determine the Homeowners catastrophe provision (Page 10). 

To recognize that Large cacastrophic events such as a tornado can happen 
anywhere and can have a devastacing effect on an individual state’s experience, 
the severity of individual catastrophes are Limited in calculating the state’s 
catastrophe provision. The largest 5% of catascrophes per AIY Companyvide 
are limited prior to entering the calculation of catastrophe provisions by 
2t2:o. Thersfw?, any individual catastrophe which exceeds $0.60 per statewide 

. 
AIY in che year of occurrence is limiced to $0.60 per AIY. ihe scatevioc anni;al 
aggregate catastrophe is che sum of the individual capped catastrophes foí that 
yiZar. 

Appendix B - Page 1 
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GIJLP STATE E HOMEOUNERS NON-TENANTS 
CATASTROPIE PROVISION 

III. Homeowners Catastrophe Provision 

Each state’s Limited catastrophe Losses (as oxplained above) since 1367 are 
analyzed as a factor per statewide AIY (Page 10). ‘The mean and standard 
deviation of che data are calculated. Civen current financia1 condition and 
the vaciability in che liaited catastrophe data, the company desires to be 
at Least 65% certain that the rate leve1 adequately provides for antlctpated 
limited catastrophes in any given state for the period rates are ta be in 
effect. 

IV. Homeovoers Non-Tenants Catastrophe Provision 

Companyvide Homeowners Non-Tenancs Cats/AIY are compared to Companyvide 
Homeowners Cats/AIY using linear regcession (Page 14). An alpha of zero is 
assumed so that fitted values have a zero value in years when no catastrophes 
occurred. 

The beta value from the q odel is applied to the Homeowners provision per AIY 
to genetate a provision per AIY for Homeovners Non-Tenants. The ptovision is 
multiplied by the projected AIY to arrive at a dollar provision. 

GULP STATE E klomeovoers Non-Tenants (LI0 NT) Non Hurricaoe Provisioo 
HO NT Projected Ca:astraphe 

Homeovners HO NT Cat. Cat . Per AIY HO NT Premium 
Cat. Per AIY BETA Factor (3) AIY (5) 

Ye.9.r (1) (2) (1 x 2) (4) (3 x 4) 
1993 .5657 1.0500 .5940 10,000,000 5,940,ooo 
1994 .5657 1.0500 ,594o 10,799,213 6,414,733 
1995 .5657 1.0500 .5940 12,598,635 7,483,589 

Appendix B - Page 2 

509 



CULP STATE E HOMEWNERS NON-TENANTS 
CATASTBOPHE PEOVISION 

EXPLANATION OF COLUMNS 

coLum” (1) : Homeowners Catastrophe Provision Per AIY 

The catastrophe provision is chosen such that the company can be 
65% certain, given historical data, that the provision uill 
provide enough premium dollars to cover catastrophes, limited 
in severity, during the period premiums are to be in effect. 
Individual catastrophes are limited to $0.60 per stacewide AIY 
prior to the calculacian (Page 10). 

The provision per AIY is determined recognizing the variability of 
the limited catastrophes over the historicat period as follows: 

Provision 

Uht?rt?: 

= .5312 + ( .3900 x .0884 1 
= .5657 

.5312 = mean $ capped Catastrophe per AIY 

.3900 = 65% t-statistic for 25(26-l) degrees of feeedom 

.0884 = standard deviation of $ capped Catastrophe per AIY. 

Column (2) : Beta Factor 

A linear regression is performed on Cat/AIY data for Homeowners 
Non-Tenants VS. Homeovners using the model Y = beta X + 0. An alpha 

coefficient of 0 is used so that Homeowners Non-Tenants cats have 0 
values when Homeowners cats are zero. 

Column (3) : Homeowners Non-Tenants catastrophe provision per AIY. 

Column 1 times Column 2. 

Colum” (4) : Projected Amount Of Insurance Yeacs (AIY) 

The exposure to catastrophes Companywide for the next 
three calendar years is measured by multiplying the latest 
year end actual AIY per average PIF times the projected average 
PIF and the expected change in inflation. 

c01um” (5) : Needed Catastrophe Premium 

The ptoduct of the projected exposures and the catastrophe provision 
equals the needed catastrophe premium. 

Appendix B - Page 3 

510 



CULP STATE E HOK%WNERS MN-TENANTS 
HURRICANE PROVISION 

Hurricanes are solvency-threatening events uhich by their very “acure are difficult to 
predict. Therefore, hurricane losses are separated from non-hurricane losses in the 
analysis of catastrophes. Again, because of limited Homeowners Non-Tenancs data, the 
relationship between the Homeouners Non-Tenants exposure and the Homeownecs exposurc is 
used co determine the Homeowners Non-Tenants hurricane provision. 

he to the volatility of the data, analyzing losses on a scate basis produces resul:s 
that are neither stable or indicative of the relative exposure to loss for thac SLaCe. 

It is reasonable ta first establish a hurricane provision per exposure on a companyvide 
basis. Contributions to the companywide need are determined for each geographic area 
(group of states) with a similar exposure to hurricanes. A hurricane provision by State 
is determined based on the state’s exposures relative to the exposures of che group. 

1. Companywide Homeowners Hurricane Provision 

Dollars of companyvide hurricane Loss (since 1959) are adjusted to current exposures and 
100 year frequency levels. The adjustment to current exposures is accomplished by dividlng 
the actual hurricane dollars incurred by che amount of exposure in che year of occurrence. 
The result is multiplied by the amount of exposure in force for the current year. 

Based on 122 years of hurricane observations along the Culf and Atlantic coasts the 
probability of hurricane activity per 100 years by Landfill and relative size of che storm 
is calculated. The actual frequency is the number of observacions in the 34 year sample by 
Landfall and relative size of storm divided by 34. Each occutrence is adjusted to 100 year 
frequencies by dividing the incurred dollars by che actual frequency, then multiplying by 
the 100 year frequency. 

The result is dollars of loss restated in 1992 dollars and adjusted foe 100 year frequency 
(Exhibit B). The mean and standard ieviation at-e calculated and a factor per AIY selected 
such that the company can be 90% certain, given historical data, that hurricane ~OSS~S ~111 
not exceed hurricane premium. 

II. Homeovners Hurricane Croups 

Hurricane losses can affect any coastal state. However, certain states share a similar 
exposure to hurricane loss. Three groups wirh similar exposures are used: Gulf Coast, 
Hid-Aclantic and North-AtLantic. The companywide hurricane premium is detecmined by 
multiplying the companyvide provision per AIY by latest year’s companyvide AIY. The 
companywide need fot the Latest year is allocated to the three groups based on the group’s 
relative exposure. Relative exposure is measured by the group’s median annual dollars of 
Loss (in years with an occurrence) times the fractional number of years with an occurrence 
(in that group). The dollars allocated to a particular group are the companyvide need 
times che group’s relative exposure divided by the sum of al1 relacive exposures. 
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GULP STATE E HCMl33WE RS NON-TENANTS 
HURRICABE PEOVISION 

III. Hameovners Individual State Hurricane Provisio” 

The probability that a hurricane makes landfall in a particular state and the severity of 
the resulting Loss cannot be reasonably estimated using historical data. However states 
;rithin groups exhibit the same exposure to lass based o” the insured liability “ear the 
coast and i” the state as a whole. Group hurricane Losses are therefore allocated to state 
based o” a” average of a state’s relative exposure (AIY) i” caunties within 100 miles of the 
coast and statewide. The group hurricane provisio” is multiplied by the projected exposures 
i” the individual state ta derive the hurricane pr?mium. The hurricane premium is divided 
by the projected AIY for use in the ratemaking formula. 

IV. Homeovners Non-Tenants Individual State Hurricaoe Provisioo 

The relationship of actual Homeouners Non-Tenants hurricane data to Homeowners hurricane data 
is much toa volatile to analyze o” a state basis. Eve” o” a companyvide basis, a few Large 
hurricanes skew che Homeowners Non-Tenants hurricane data. In turn, che relationship 
between Compsnywide Homeovners Non-Tenants catastrophe data (Page 14) and Companywide 
Homeouners data is measured over the last 11 years and used ta determine a Companywide 
Homeowners Non-Tenants fo Homeowners relationship. 

The Homeoírner provisio” per AIY for Companywide is multiplied by the appropriate factor for 
Hameowners Non-Tenants. The result is multiplied by projected AIY to arrive at the projectec 
Homeowners Non-Tenants dollar hurricane provisio”. 
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COKPANYUIDE HOHEOUNERS NON-TENANTS 
HURRICANE PROVISION 

1. COHF’AMWIDE BOI(EOWlXS HURRICANE PROVISION 

The hurricane provision is chosen such that che company can be 90% certain, 
given histotical data, that the pcovision vil1 accumulate enough premium 
dollars to cover hurricane losses, 

The provision per AIY is detetmined cecognizing the variability of the 
hurricane losses over the historical period as follows: 

Provision 

Where: 

= .2630 + (1.3080 x .1263) 
= .4282(rounded) 

.2630 = mean $ hurricane per AIY 
1.3080 = 90% t-statistic for 33(34-l) degrees of Ereedom 

.1263 = standard deviation oE the mean hurricane per AIY 

II. H-BS HlJ'RRICANg PEOVISIOM POR CD-LP STATE 8 

CiU 1992 C/W AIY Croup 
Hurricane = Hurricane x --------------- x Allocation x 
Provision Provision GULP STATE E factor 

1992 AIY 

57,355,992 
= .4282 x __-------__---- x 0.9101 x 

10,000,000 

= .42a2 x 5.1356 x 0.9101 x 

= .6920 

CULf STATE E 
Allocacion 

factor 

0.3096 

0.3096 

III. UEEDED NON-TEMUT H~IBRICANE PREMUM POR GULLP STATE E 

Needed HO NT 
GULf STATE E COtiPANYUIDE HO NT Projected Hurricane 

Homeovners Relationship Hurricane Per AIY HO NT Premium 
Hurricane Per AIY HO NT to HO (3) AIY (5) 

Year (1) (2) (1 x 2) (4) (3 x 4) 
1993 0.6920 1.0300 0.7128 10,000,000 7.128.000 
1994 0.6920 1.0300 0.7128 10,799,213 7,697,679 
1995 0.6920 1.0300 0.7128 12,598,635 8,980,307 
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CULP STATE E 
TOTAL CATASTROPHE PRWIU?4 

CULP STATE E Homeovners Non-Tenants (HO NT) Non-tlurricane Provisioo 

HO NT Peo jected Catastrophe 
Homeowners HO NT Cat. Cae. Per AIY HO NT Premi um 

Cat. Per AIY BETA Factor (3) AIY (5) 
Year (1) (2) (‘1 x 2) (4) (3 x 4) 
1993 .565? 1.0500 .5940 10,000,000 5,940,ooo 
1994 .5657 1.0500 .5940 10,799,213 6,414,733 
1995 .5657 1.0500 .5940 12,598,635 7,483,589 

GULP STATE E Hommmers Non-Tenants (HO NT) Hurricane Provision 

CULP STATE E COMPANYUIDE HO NT Projected Hurricane 
Homeowners Relationship Hurricane Per AIY HO NT Premium 

Hurricane Per AIY HO NT fo HO (3) AIY (5) 
(1) (2) (1 x 2) (4) (3 x 4) 

0.6920 1.0300 0.7128 10,000,000 7,128,OOO 
1994 0.6920 1.0300 0.7128 10,799,213 7,697,679 
1995 0.6920 1.0300 0.7128 12,598,635 8,980,307 

CULF STATE E Homeowners Non-Tenants (HO NT) Total Catastrophe Provision 

Needed 110 NT 
GULf STATE E Hurricane Total Projected Hurricane 

N3” Y’Jrricane Catat?tQph?l Catastrophe t AIY HO NT Premium 
Catastrophe / AIY AIY (3) AlY (5) 

Year (1) (2) (1 + 2) (4) (3 x 4) 
1993 .5940 0.7128 1.3068 10,000,000 13,068,OOO 
1994 .5940 0.7128 1.3068 10,799,213 14,112,412 
1995 .5940 0.7128 1.3068 12,598,635 16,463,896 
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HOHEOUNERS TBRRITORY CATASTROPBE PROVISION 

NON-tlURRICANE PROVISION 

The historical non-hurricane experience for GULF STATE E varies by geographic azea. 
Theee zones have been established based on relative number of occurrences and che 
loss per exposure per occurrence. The state provision is allocated co che three 
rerritories based on theír relative exposure to loss as follows. 

Catastrophe Zone 

1 II III Statewide ~-- -.- 

AIY 1,520 560 7,920 10,000 
Frequency 15 8 15 
Severity/lOOO AIY $ 22 5 200 
Pure Premium $ 330 $$ l,Z s 3,000 $ 2,505 
Relativity 

Indicated 0.1318 0.5590 1.1978 1 .oooo 
Selecced 0.1300 0.5600 1.2000 1 .oooo 

Homeovner $ CAT/AIY 0.0735 0.3168 0.6788 0.5657 

Non-Tenant $ CAT/AIY 0.0772 0.3326 0.7128 0.5940 

HURRICANR PROVISION 

Hurcicane zones have been established based on proximity to the coast and to the 
various landfalls along the coast. The number of occurrences by Landfall is availabte 
for the last 122 years. The state provision is allocated to the three territoríes 
based on their relative exposure to Loss as follows. 

Hurricane Zone 

A 8 C D Statewide 

AIY 2,535 393 2,663 4,408 10,000 
Pure Premium $ 76.75 $ 56.90 $ 4.71 $ 0.18 $ 23.03 
Relativity 

Indicated 3.3326 2.4707 0.2045 0.0078 l.OOOLl 
Selected 3.3300 2.4710 0.2040 0.0080 1.0000 

Homeowner $ CAT/AIY 2.3044 1.7099 0.1412 0.0055 0.6920 

Non-Tenant $ CAT/AIY 2.3736 1.7613 0.1454 0.0057 0.7128 
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TERRITORY CATASTROPHE PROVISION 

(Continued) 

liONEOUNERS TERRITORY PROVISION 

ih* Homrowners provision for a territory can be determined by adding che Homeouners 
Nll-;-hurricane provislon and che Homeowners Hurricane pravision per AIY togecher for 
rhr, npproprlace cnmbinations. The combinations by Hurricane Zane and Non-hurricane 
zo”e are shoun below. 

Hurricane 
Zane 1 -- -~ ~-. -~-- 

Zane A 2.3779 
Zane B 1.7834 
Zane c 0.2147 
Zone D 0.0790 

Total 0.7655 

Cacastrophe Zane 

11 III ___ 

2.6212 2.9832 
2.0267 2.3887 
0.4580 0.8200 
0.3223 0.6843 

1.0088 1.3708 

Total 

2.8701 
2.2756 
0.7069 
0.5712 

1.2577 

The Homeowners Cat/AIY is multiplied by Homeouners AIY/EP for each rating terricory to 
obtain a provision expressed as a percentage of premium. 

MIN TENANT TERRITORY PROVISION 

The Non Tenant provision for a cerriLory can be determined by adding the Homeowners 
Non-hurricane provision and che Non Tenanc Hurricane pravision per AIY cogether for 
che appropriate combinations. The combinations by Hurricane zone and Non-hurricane 
zone are shown below. 

Catastrophe Zane 
Hurricane 

¿onr 7 
-L II ITT Total ____. 

Zane A 2.4508 2.7062 3.0864 2.9676 
Zone B 1.8385 2.0939 2.4741 2.3553 
zone c 0.2226 0.4780 0.8582 0.7394 
Zone D 0.0829 0.3383 0.7185 0.5997 

Total 0.7900 1.0454 1.4256 1.3068 

The Non Tenanc Cat/AIY is multiplied by Non Tenant AlY/EP for each rating terricory tO 
obcaln a provision expressed as a percentage of premium. 
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Year 
1967 
1968 
1969 
1970 
1971 

Amount of 
Insurance 

Years 
255,911 
298,531 
341,387 
379,943 
427,363 

Catastrophe 
Dollars 

0 
202,143 
461,211 

3,780 
535 

Capped Capped 
Catastrophe Cats. 

Dollars per AIY 
0 0.0000 

202,143 0.6771 
218,128 0.6389 

3,780 0.0099 
535 0.0013 

1972 483,373 128,409 128,409 0.2657 
1973 540,349 105,171 105,171 0.1946 
1974 671,343 399,621 399,621 0.5953 
1975 847,340 321,305 321,305 0.3792 
1976 1.049.894 1,449,043 1,366,376 1.3014 

1977 1,289,451 1,474,342 1.474,342 1.1434 
1978 1,675,306 830,937 830,937 0.4960 
1979 2,243,9x 1,538,716 1,538,716 0.6857 
1980 2,926,431 290,077 290,077 0.0991 
1981 3,550,484 11,476 11,476 0.0032 

1982 4,048,065 3,290,366 3,290,366 0.8128 
1983 4,470,863 1,108,809 1,108,809 0.2480 
1984 4,965,307 0 0 0.0000 
1985 5.559,537 6.335,511 4,290,706 0.7718 
1986 6,150,751 2,294,7la 2,294,718 0.3731 

1987 6,744.268 2.165.619 2,165,619 0.3211 
1988 7,290,766 13,370,590 8,101,912 1.1113 
1989 7,930,268 14,188,005 12,108,054 1.5268 
1990 8,690,024 8,268,048 8,268,048 0.9514 
1991 9,350,690 1,124,694 1,124,694 0.1203 

1992 10,000.000 13,875,070 10,838,981 1.0839 

EXBIBIT A 

CULF STATE E 
CATASTROPBE PROVISION 

WCLUDING BURRICANB CATASTROPBES 

MEAN : .5312 

STANDARD DEVIATION : .0884 

CAPPED CATASTROPHE LOSSES: Individual catastrophes are limited ta a value per 
amount of insurance years equal ta the 95 percentile of al1 of catastrophes 
companywide. This value is approximately $ 0.60 per amount of insurance years. 
The “Capped Cats. per AIY” are the sum of the individual capped catastrophes 
per AIY for the year. 
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COHPANYUIDE TOTAL BOMOWNERS 
MJRRICANE LOSSES PER MOUNT OF INSURANCE YEARS 

RESTATED IN 1992 RESTATED IN 1992 
WLLARS AND HURR 

S HIJRRICANE ADJUSTED TO LOSSES $ HURRICANE 
YEAR LOSSES 100 YEAR FREQ. PER AIY YEAR LOSSES ___ ~~ 

1959 $ 1,074 $ 251,307 0.0044 1979 $ 9,164,211 29,L88,214 0.5141 
1960 31,962 6,059,372 0.1056 1980 1.071,383 747,094 0.0130 
1961 36,663 13,991,076 0.2439 1981 0 0 0.0000 
1962 0 0 0.0000 1982 0 0 0.0000 
1963 0 0 0.0000 1983 15,133,869 69,443,755 1.2107 

1964 
1965 
1966 
1967 
1968 

364,484 

616,757 
36,578 
36,503 
41,105 

6,981,475 
47,907,394 

3,576,209 

539,368 
4,496,935 

0.1217 1984 336,464 

0.8353 1985 14,848,026 

0.0624 1986 557,906 

0.0094 1987 25,384 

0.0784 1988 800,181 

1969 423,705 4,044,604 0.0705 

1970 862,034 7.596,233 0.1324 

1971 82,927 4,122,242 0.0719 

1972 44,730 1,349,310 0.0235 

1973 6,511 182,748 0.0032 

1974 97,688 306,854 0.0067 

1975 310,365 2,697,786 0.0470 

1976 142,475 774,550 0.0135 

1977 0 0 0.0000 

1978 0 0 0.0000 

1989 
1990 
1991 
1992 

43,079.677 
0 

903,181 
348,416,087 

DOLLARS AND HURR 
ADJUSTED TO LOSSES 

100 YEAR FREO. PER AIY 

3.080.196 0.0537 

25;854;900 0.4508 

757,691 0.0132 
152,356 0.0027 

3,780,349 0.0659 

37,185,730 0.6483 
0 0.0000 

540,505 0.0094 

236,922,939 4.1307 

TOTAL 437,471,930 512,911,195 

MEAN ANNUAL $ HURRICANE/AIY : 0.2630 
STANDARD DEVIATION OF MEAN $ HURRICANE/AIY : 0.1263 

Notes : (1) Losses are restated ta 1992 dollars by inflating actual incurred losses 
ta 1992 exposure levels using 1992 amounts of insurance yeats for the 
affected state. 

(2) Hurricane losses are expressed as a dollar per amount of insurance 
years for ALL coastal states in column (3). For 1992, caastal states’ 
AIY vas $ 57,355,992. 
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RXRIBIT C 
UURRICANB PROVISION 
ALLOCATION PACMRS 

(BASED 0N 1992 mwrs 0~ INSLIRANCE YRARS) 

STATES _..- 

State A 
stace B 
state c 
state D 
State E 
GULF COAST 

STATEWIDE 
AMT. INS. YRS. PERCENT 

2,091,607 8.5 
9,305,906 37.8 
2,298,054 9.3 

942,000 3.8 
10 ,ooo,ooo 40.6 
24,637,567 100.0 

COUNTIES W/IN 100 MILES 
AMT. INS. YRS. PERCENT 

410,839 2.7 
9,305,906 61.2 
1,853,171 12.2 

381,863 2.5 
3,241,651 21.3 

15,193,430 100.0 

STATE 
FACTOR 

5.6 
49.5 
10.8 

3.2 
31.0 

100.0 

state A 3,974,992 47.3 390,901 18.5 32.9 
state B 2,451,718 29.2 556,483 26.3 27.1 
state c 1,974,222 23.5 1,170,092 55.3 39.4 
Hid Atlantic 8,400.932 100.0 2,117,476 100.0 100.0 

State A 116,024 0.5 
State B 535,126 2.2 
state c 28,943 1.2 
State D 279,725 1.2 
state E 3,688,197 15.2 
State F 52,271 0.2 
state c 278,499 1.1 
State H 3.909,665 16.1 
state 1 5,663,152 23.3 
State K 5,414,252 22.3 
SKace L 2,092 0.0 
State H 4,089,055 16.8 
North Atlantic 24,317,493 100.0 

(1) 
MEDIAN ANNUAL 

SEVERITY 
CROUP (FOR YRS wl occ.) 

CROUP 1 3,778,790 
CROUP 2 193,051 
CROUP 3 506,069 

SUR OF CROUPS 

116,024 0.7 0.6 
535,126 3.0 2.6 

28,943 0.2 0.7 
279,725 1.6 1.4 

3,688,197 20.9 18.0 
52,271 0.3 0.3 

278,499 1.6 1.4 
3,909,665 22.1 19.1 
3,642,986 20.6 22.0 
3,007,025 17.0 19.7 

2,092 0.0 0.0 
2,110,904 12.0 14.4 

17,651,457 100.0 100.0 

(2) (3) 
NO. YRS. WITH MEDIAR 

OCCURRENCE ANNUAL LOSS 
(DIVIDEO ALL YRS.) (1) x (2) 

(4) 

CROUP 
FACTOR 

.676 2,556,240 91.0 

.382 73,814 2.6 

.353 178,613 6.4 

2,808,667 100.0 
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(1) 

HURRICANE 

GRACIE 

DONNP 

CARLA 
CLEO 

OORA 

HILDA 

BETSY 
ALHA 

BEULAH 

GLADYS 

CAHILLE 

CELIA 

DORIA 
FERN 

EDITH 
GINGER 

AGNES 

DELIA 

CARMEN 

ELOISE 

EELLE 

DAV 10 
FREOERICK 

DANIELLE 

ALLEN 
ALICIA 

DIANA 
OANNV 

ELENA 

GLORIA 

JUAN 

KATE 

EONNIE 
CHARLIE 

FLOVO 
FLORENCE 

GILBERT 

KEITH 

CHANTEL 

HUGO 

JERRV 

606 
ANDREY 

EXHIBIT 0 
COIIPANVYIM HOIIEOYNERS 

AAIUSTMENT TO 100 VEAR FREQUENCIES 

BV LANOFALL AMI UINDSPEED 

(2) (3) (4) (5) (6) (7) 

INTENSITV 

1 

LANDFALL 

12 

8 

15 

11 

9 

6 

1 

4 

1 

1 

14 

2 
3 

15 

6 

6 

17 

10 

8 

12 

17 

9 

EXPECTED NUHBER 

OF OCCURRENCES 

PER 100 YEARS 

1.6 

0.8 
2.0 

0.4 

0.8 

2.0 
3.3 

14.8 

1.2 

9.4 

1.2 

1.2 
10.2 

13.9 

9.8 
0.4 

12.8 

13.9 

2.0 

2.9 

3.3 
5.7 

2.5 

13.9 

1.2 

4.9 

8.6 

9.8 

2.9 
1.6 

9.4 

14.8 

13.9 

0.4 

9.8 
9.4 

13.5 

6.1 

13.9 

1.6 
13.9 
,3.3 

2.0 

ACTUAL 

NUHBER OF 

OCCURRENCES 

1 

1 

6 
2 

3 

6 

6 

6 

6 

NUHBER OF ADJUSTMENT FOR 

VEARS EXPECTED FREQUENCV 
IN SAHPLE ((4)~(6))/((5)rlOO) 

34 cl.544 

34 0.272 

34 0.680 
34 0.045 

34 0.272 
34 0.340 

34 1.122 

34 1.977 

34 0.136 

34 3.196 

34 0.408 

34 0.136 

34 3.468 

34 0.788 
34 1.666 

34 0.045 

34 1.677 

34 0.788 

34 0.340 

34 0.986 

34 0.561 

34 1.938 

34 0.850 

34 0.788 

34 0.136 

34 1.666 

34 2.924 

34 1.666 

34 0.986 

34 0.544 

34 1.598 

34 1.677 

34 0.788 

34 0.045 

34 3.332 

34 1.598 

34 3.590 

34 2.074 

34 0.788 

34 0.544 

34 0.788 

34 0.561 

34 0.680 
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EXHIBIT D 

REGRESSION ANALYSIS OP COWANYUIDE HOIIEOUNERS NON-TENANTS CATASTROPHES (Ercluding Hurricanes) 
(YERSUS HOWOUNFXS) 

COMPANWIDE COHPANYUIDE 
HO NT Cat./AIY HO Cat./AIY Fitted 

Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Beta 

(Ys) (Xs) YS 
.6003 .5357 .5625 
.7192 -6157 .6465 
.5310 .49a4 .5233 
.3994 .3a97 .4092 
.3175 .3064 .3217 
.2532 .2632 .2764 
.257a .2846 .29a0 
.6885 .6a37 .7179 
.6049 .5911 .6207 
.8673 .8460 .a6a3 
.7764 .7348 .7715 

= 1.0532 

Selected Beta = 1.0500 

lUXRESSION AHALYSIS OF CMPANWIDE HOI(EOYWEBS NON-TENANTS HURRICANES 
(VKRSUS HOKEOWERS) 

Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

COHPANYWIDE 
HO NT Cat. /AIY 

(ysi 
.oooo 
.7048 
.0140 
.5s93 
.0190 
.OOOl 
.0218 .0218 .022s 

1.0677 1 .osoo 1.0815 
.oooo .oooo 
.0178 .0173 

6.2420 6.0746 

COHPANYUIDE 
HO Cat./AIY 

(X3) 
.oooo 
.6840 
.0138 
.5427 
.0184 
.0008 

Picted 
Ys 

.oooo 

.7045 

.0142 
-5590 
.0190 
.0008 

.0178 
6.2568 

Beta = 1.0273 

Selected Beta = 1.0300 

Appendix B - Page 14 

521 



EXHIBIT E 

Year 

Amount of 
IllSUrallCe 

Years 
Catastrophe Cats. 

Dollars per AIY 

1982 52,910,118 31,761,205 .6003 
1983 57.476.105 41,336,099 .7192 
1984 62,174,203 33,016,123 .5310 
1985 69,431,972 27,734,150 .3994 
1986 76,093,145 24,158,695 .3175 
1987 82,375,106 20,856,152 .2532 
1988 89,485,905 25,751,541 .2a70 
1989 98,504,244 67,817,978 .6885 
1990 109,809,813 66,423,478 .6049 
1991 121.095.090 105,027,287 .8673 
1992 129.645.336 100,658,037 .7764 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

COIIPANYWIDB 
CATASTROPBB DATA 

HIMEOUNERS NON-TENANTS 

Amount af 
Insurance 

Years 

56,654,832 30,351,916 
60.171.133 
65,228;629 

37,044,601 
32,509,856 

72,269,295 28,161,825 
98.562.340 
a4;764;074 

24,073,085 
22,312,657 

92.476.033 
1011967,473 

26,314,618 
69,718,212 

113,6%3,525 67,185,314 
125,407,830 106.096.435 
137,527,630 101,061,066 

HOMFWNERS 

Catastrophe Cats. 
Dollars per AIY 

.5357 

.6157 
-4984 
.3897 
.3064 
.2632 
.2846 
.6837 
.5911 
.8460 
.7348 
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EXHIBIT P 

COWPANYUIDE 
HURRICANE CATASTROPHE DATA 

HOl4EO+l?lERS NON-TENANTS 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Year 

Amount af 
Insurance 

Years 
Catastrophe Cats. 

Dollars per AIY 

1902 20,066,023 0 .oooo 
1983 22.124.239 .6840 
1984 24;432;913 

15,133.869 
336,464 .0138 

1985 27.356,272 14,847,200 .5427 
1986 30,263,908 557,906 .0104 
1987 33,165,855 25,384 .0008 
1988 36,623,453 800,181 .0218 
1989 41,029,306 43,079,677 1.0500 
1990 46,671,345 0 .oooo 
1991 52.089.526 ., 903,181 .0173 
1992 57,325,992 348,416,087 6.0746 

Amount of 
Insurance 

Years ~~ 

19,141,999 
21,145,815 
23,307,499 
26,235.432 
29,244,317 
32,006,188 
35,376,309 
39,564,257 
44,967.088 
50,201,631 
54,304,549 

Catastrophe Cats. 
Dollars per AIY 

0 .oooo 
14,902,765 .7048 

327,288 .0140 
14,674,41S .5593 

555,651 .0190 
2,418 -0001 

770,184 .0218 
42,244,547 1.0677 

0 .oooo 
893,765 .0178 

338,971,394 6.2420 

HOMKWNERS 
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Hurricane 
Zone -- .--- 

.4 
B 

C 

D 

Hurricane 
Zane 

A 
B 

C 

D 

Hurricane 
Zane 

EXHIBIT G 
STATE E HURRICANE DATA BY L4NDPALL 

HOHEOUNEES 

LANDFALL 1 

PREQUENCY 

INTENSITY OF SToRI( 

1 II III 

13.5 1.2 2.0 
13.5 i 2 2.0 
13.5 1.2 2.0 
13.5 1.2 2.0 

SIHlJLATED SEVERITY PBR AIY 

INTl?NsITYoP SToRn 

1 II III 

0.25860 0.67276 1.50701 
0.10727 0.36901 0.97334 
0.00420 0.33990 0.13306 
0.00000 0.00000 0.00000 

EXPECTED PURE PElEHILM PER AIY 

IV 

1.2 
1.2 
1.2 
1.2 

IV 

3.34302 
2.32703 
0.46833 
0.00006 

1 II III IV 

3.49107 0.80731 3.01403 4.01163 
1.44812 0.44281 1.94668 2.79243 
0.05668 0.04078 0.26611 0.56199 
0.00000 0.00000 0.00000 0.00007 
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Hurricane 
Zane 

Hurricane 
Zane 

A 
B 
C 
D 

Hurricane 
Zone 

A 
B 
C 
D 

EXHIBIT C 
STATE E IIURRICANF. DATA BY IANDFALL (cont.) 

HOKlEMlBRS 

LANDPALL 2 

FEEQUENCY 

INTENSITY OF STORH 

1 II III IV ___ -- 

13.9 4.9 2.0 1.2 
13.9 4.9 2.0 1.2 
13.9 4.9 2.0 1.2 
13.9 4.9 2.0 1.2 

SIMULATED SEVERITY PfZR AIY 

INTENSITY OP SToRn 

1 II III IV 

1.11297 3.09687 7.19391 16.02628 
0.72280 2.12404 4.97476 11.52315 
0.03258 0.14464 0.46500 1.29927 
0.00001 0.00069 0.01141 0.11784 

ExPEcTED PUEE PBWIUH PER AIY 

INTENSITY OF STfXW 

1 II 

15.02503 15.17466 
9.75778 10.40780 
0.43980 0.70874 
0.00008 0.00338 

III IV 

14.38782 19.23153 
9.94952 13.82778 
0.93001 1.55912 
0.02281 0.14141 
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Hurricane 
Zane 

nurricane 
Zone _--- 

A 
B 

C 

D 

Hurricane 
Zone 

RXHIBIT G 
STATE E BURRICARX DATA BY LANDFALL (cont.) 

HOHEOUNERS 

LARDFALL 3 

FREQURNCY 

INTENSITY OF STDRH 

1 II III 

9.8 2.0 0.4 
9.8 2.0 0.4 
9.8 2.0 0.4 
?.E 2.0 0.4 

SIMJLATRD SFXERITY PEE AIY 

IMTENSITYOF STIXW 

1 II III 

0.06139 0.15307 0.34147 
0.23859 0.59207 1.34487 
0.00361 0.01251 0.03576 
0.00003 o.opo61 0.00350 

RXPECTED PURE PRWItM PRR AIY 

IMTEUSITY OF STORM 

IV 

0.8 
0.8 
0.8 
0.3 

IV 

0.70564 
2.82742 
0.08672 
0.01375 

1 II 

0.60158 0.30614 
2.33815 1.18414 
0.03541 0.02so2 
0.00033 0.00123 

III IV 

0.13659 0.56451 
0.53795 2.26194 
0.01430 0.06938 
0.00140 0.01100 
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EXHIBIT c 
STATE E HURRICANE DATA BY LANDFALL (cont.) 

HO~OUNERS 

ALL LANDFALLS 

EXPECTED PURE PRJ%IlJ?l PER AIY FOR ALL LANDFALLS 

INTENSITY OF STURH 

Hurricane 
Zone 

A 
B 
c 
D 

TOTAL 

1 II III IV TOTAL ~~ _- 

19.11768 16.28811 17.53844 23.80767 76.75190 
13.54406 12.03476 12.43415 18.88215 56.89511 
0.53189 0.77454 1.21042 2.19050 4.70735 
0.00041 0.00461 0.02422 0.15248 0.18172 

23.02758 

IfUItRICAHE CATASTROPHE PROVISION BY HDWIICANE ZONE 
HOHECWNEFIS 

IfuRRICANE ZONE 

A B C D Statewide - 

AIY 2,535 393 2,663 4,408 10,000 
Pure Premium/AIY 76.75 56.90 4.71 0.18 23.03 

Relativities 
Indicated 3.3326 2 -4707 0.2045 0.0078 1 .oooo 
Selected 3.3300 2.4710 0.2040 0.0080 1 .oooo 

$ Cat/AIY 2.3044 1.7099 0.1412 0.0055 0.6920 

HURRICANE CATASTROPHE PEOVISION BY HURRICANR ZONE 
NON-TFXANT 

BURRICANE ZONl? 

Jomeowners 

3ETA 

Jon-Tenant 

A B 

2.3044 1.7099 

1.0300 1.0300 

2.3736 1.7613 

C D Scacewide 

0.1412 0.0055 0.6920 

1.0300 1.0300 1.0300 

0.1454 0.0057 0.7128 
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APPENDIX c 

(1) (2) (3) (4) (5) (6) (7) 

EXPECTED NWBER ACTUAL NUHBER OF ADJUSTMENT FOR 
OF OCCURRENCES NUMBER OP YEARS EXPECTED FREQUENCY 

HURRICANE INTENSITY LANDFALL PER 100 YEARS OCCURRENCES" IN SAilPLE ((4)x(6))/((S)xlOO) ~ ~ 

CARLA 3 2 2.0 1 34 0.680 

RXAHPLE ADJUSTMEWI TU PREQUENCY POR 100 YEAR OCCUMRNCE 

* Actual number of occurrences equals the number of occurrences at the same ladEaLL 
with che same intensity. 

KXMPLE CALCUIATION OP 
LOSSES RESTATED IU 1992 DOLMRS 

MID ADJUSTRD TU 100 YRAR PREQUEWCY 
POB HURRICAUE URLA (1961) 

(1) (2) 

ACTUAL 
LOSS 

STATE INCURRED 

A $ 17.16 

C 388.47 

E 36,257.42 

TOTAL $36.663.05 

(31 (4) (5) 

1961 1992 
ANOMT OF ANO!JNT OF ADJIJSTMENT 
INSURANCE INSURANCE FOR EXPECTED 

YBARS YEARS FREQUENCY 

17,445 2,091,607 0.680 

7,748 2,298,054 0.680 

17,723 10,000,000 0.680 

"*Restated Incurred Loss equals Column(2) x Coluw(4) x Column(s)/CO~u~(3) 

(6) 

RESTATED 
INCURRED 

L-JS S"Q 

$ 1,399 

78,350 

13,911,327 

$13,991,076 
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