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CAaE RESEARCH COMMITTEE 
?AIXlJTES ?OR TEE HPETILOQ 03 AUGUST 23, 1990 

Gary Patrik introduced the meeting, outlined the topic 

and presented the agenda (Attachment 1). 

IS0 distributed a handout entitled ureased 

a Pra (Attachment 2). Glenn 

Meyers outlined the current IS0 ILF procedure and noted 

the more significant changes which will be made. 

1. Four Parameter Hixed Pareto Distribution: 

Introduction: The intent of IS0 is to use a mixed 

distribution fit to settled claims (paid claims) to 

estimate the severity distribution underlying the 

ILF'S. 

Using a mixed distribution would eliminate the problem 

of selecting a truncation point T. It has been shown 

that the selection of T under the current procedure can 

significantly affect the ILF's, particularly at higher 

policy limits (Attachment 2 Page 4). With the mixed 

distribution, the selection of the mixing parameter p 
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is estimated through the maximum likelihood estimation 

process. 

Using settled claims (paid claims) eliminates the 

current incurred claim development procedure 

(Attachment 2 Page 3) . Mixed distributions tested by 

IS0 fit equally well for settled data as for incurred 

data. 

However for 1991, IS0 does not expect to have this 

procedure in place. Instead IS0 intends to use 

incurred loss data (indemnity occurrences), with the 

current development procedure, to fit a mixed Pareto 

distribution (Attachment 2 Page 5) for Commercial Auto, 

Premises/Operations and Products/Completed Operations. 

Discussion: IS0 is proposing a mixed Pareto 

distribution i.e. two different Paretos F(x:bl,q) and 

F(x:bZ, q+2) with the mixing parameter p. If the idea 

is that small claims have a less severe distribution, 

then why use two Paretos? Why not use one distribution 

with a less severe tail? As an example, why not use an 
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Exponential and a Pareto? Why are the shape parameters 

of the Pareto distribution q and q+2? 

IS0 tried various other pairs of distribution on 

Products Liability settlement data, e.g. 

Exponential/Pareto and Pareto/Pareto with shape 

parameter pairs q,q+l; q,q+3 : and q,q+4. ISO'S 

conclusion was that the proposed mixed Pareto 

distribution resulted in the best fit. IS0 noted 

however that they have not finalized their decision and 

that testing is still being done. IS0 intends to fit 

the mixed Pareto distribution to all lines of business, 

not just Products, and test the results before any 

ILF's will be published using this model. IS0 also 

encourages others to try different models. It was 

noted that similar type of fitting is being tried at 

Wharton and that IS0 is not aware of any better 

results. 

Did IS0 try using distributions with more than two 

parameters? Yes, but the results were not 

satisfactory. 
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How sensitive is the fit of large claims to the 

selected fit on the small claims? Because of the large 

volume of small claims, it is not difficult to get a 

model to fit well for smaller claims, but how well does 

the model fit for larger claims? Bow many claims are 

there above $1 million? 

Because the mixing parameter is estimated from the 

maximum likelihood estimation, the fit for large claims 

should not be unduly affected by the fit to small 

claims. 

By graphing the two Pareto distributions and noting the 

intersection of the curves, an intuitive judgement as 

to the correct nsplit81 of the distributions can be 

made. 

Because there is not much data in the IS0 data base 

above $1 million, the fit to large claims is somewhat 

an extrapolation process. It is believed that 

significant large claim data exists in other lines, 

such as D&O liability (data outside the IS0 data base) 
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Professional Liability, and that the model should be 

tested on such lines. 

Under the current IS0 ILF procedure, there is a problem 

with the truncation point drastically changing from 

review to review. Is it possible that the mixing 

parameter will drastically change from review to 

review? 

The mixing parameter is expected to be stable from 

review to review. For each accident year (currently 

using accident years 1973-1986) at any evaluation age 

the same shape parameter q (and consequently q+2) will 

be used to fit the data. The scale parameter b is 

expected to increase by accident year and will be 

investigated for trend. The mixing parameter will be 

required to be the same for each accident year. 

Further the number of accident years used to fit the 

mixed Pareto will be stable. Currently fourteen (14) 

accident years are used. Subsequent reviews will add 

additional accident years while dropping a minimal 

number of the oldest accident years (possible none). 
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Consequently the parameter constraints combined with a 

stable data base should result in stable mixing 

parameters from review to review. 

What type of statistical testing is being done to judge 

the fitted distribution? 

General statistical tests such as Kolmogorov Smirnov or 

Chi- square tests do not work well on insurance data. 

IS0 uses a set of diagnostic tests including a 

comparison of limited average severity (LAS) to judge 

the goodness of fit. 

2. Risk Load: 

Introduction: Originally IS.0 used a variance based risk 

load in the ILF's. This resulted in too large a risk 

load for higher limits with consequential 

inconsistencies between limits. IS0 changed and is 

currently using a standard deviation risk load. This 

has resulted in apparent inconsistencies in risk load 

between lines of business and/or ILF tables within a 

line. 
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IS0 is proposing a Commercial Market Equilibrium Risk 

Load (CHERL) procedure which incorporates both process 

risk and parameter risk. 

Discussion: Two views emerged concerning CMRRL. One 

view is that although there are problems with the 

variance and standard deviation based risk loads, it is 

clear how these risk loads are being calculated and 

what they measure. It is not clear what CMRRL is. The 

correct risk load needs to be defined and estimated to 

measure how far CURRL differs from it. 

Small insurance companies will use the ILF%i blindly, 

so the best estimate of the correct risk load should be 

used. 

Furthermore, IS0 previously tried to build a model of 

the insurance market. It is a very difficult task and 

the model did not fit well. Why does IS0 think it can 

build a better model now? 

The alternative view is that no one knows what the 

correct risk load is, but IS0 is moving in the right 

direction. That is, risk load is market driven. 
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CARE RESEARCH cotQ4ITTEE 
NINUTES POR THE NERTING Or AUQUST 23, 1990 

In spite of this affirmation of CMERL, some concerns 

with the IS0 model are that it does not include the 

effects of the reinsurance market, the flow of capital 

in and out of the industry, insurance transaction 

CO&B, or investment income. 

Conclusion: Even in light of ISO's decision to move 

away from providing rates to providing loss costs, IS0 

still intends to provide ILF's with risk load. That 

eventually will mean CMERL. 

IS0 also proposes to provide computer software to allow 

companies to compute ILF's with risk load based on the 

company's own selected parameters. 

3. Compoeite Rated Risks/U.E.C.F. 

Introduction: Composite Rated Risk (CRR) claims cannot 

be identified by class code, so CRR claims cannot be 

matched to ILF table, for example Premises/Operations 

Table 1, 2 or 3. Hence severity distributions for 

Tables 1, 2 or 3 do not include CRR experience. The 

Uniform Excess Change Factor (U.E.C.F.) is selected to 

reflect the effect of CRR claims on the ILF tables, by 

63 



10 

CARE RESEARCE CONNITTEE 
NINUTES FOR TSR NESTING OF AUGUST 23, 1990 

comparing severities fit separately to all Tables with 

and without CRR claims. The U.E.C.F. is the same for 

each table within a subline. While this results in 

ILF's which reflect CRR data, the underlying severity 

distribution for the tables do not. There was strong 

argument that the U.E.C.F. method be eliminated and 

that the final IS0 ILF tables should each be based upon 

an underlying probability distribution for claim 

severity. 

IS0 intends to change the procedure it uses on CRR 

claims to produce severity distributions by table, 

which reflect CRR claims. 

1. Pareto Soup Model: 

Introduction: IS0 gave a handout (Attachment 3) which 

depicted a Pareto Soup model with 43 parameters. This 

model is typical of other Pareto Soup models. 
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In this example, nine different four parameter mixed 

Pareto distributions are fit to accident year 1974 paid 

claims at settlement lags 1 through 9. Trends (S, Tl, 

T2, T3, T4 and T5) are used to adjust the nine mixed 

Pareto8 to fit different accident year settlement lag 

cells. 

The parameters for the mixed Pareto distributions, the 

trends and the mixing parameters are all simultaneously 

estimated via maximum likelihood techniques. 

Discussion: It is difficult to comprehend a model with 

43 or more parameters. It is important that the 

parameters satisfy intuitive opinions on how they 

should behave. It is especially important that the 

asymptotic behavior of the patterns be checked as 

settlement lags increase. 

In the example given for AY 1974 it is not intuitively 

clear why the trend parameter S=O.8865 is less than 

1.00 (Attachment 3 Page 2), nor why the mixing 

parameter P(J) does not decrease to zero as the 
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settlement lag increases. For longer settlement lags, 

small settled claims should have less effect. 

IS0 is currently investigating a technique to treat the 

Q(J) parameters as a function of the settlement lag 

which would require the Q's to decrease with increasing 

lag. Possibly a similar approach could be used on the 

P(J) parameters. The intuitive progression of the B(J) 

parameters is not as easily identified because each 

B(J) is associated with a different Q(J) parameter. 

Onto the various Pareto distributions are estimated, 

how can they be combined into one distribution? Using 

a settlement distribution W(J) t the various mixed 

Pareto8 are weighed together by the proportion of 

occurrences in each settlement period. 

Isn't the settlement distribution effected by partial 

payments? It probably has a minor effect. In fact, 

the settlement distribution is fit to average per 

occurrence settlement dates and not actual settlement 

dates. 
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How is the model tested for settlement lags of 30 

years? In the example given, the B2(30) parameter 

trends to 145. Is this reasonable? IS0 is developing 

a set of diagnostic tests, including diagnostics based 

on incurred loss, to be used in testing the Pareto Soup 

model particularly for long settlement lags. The 

reasonableness of these diagnostics will strongly 

impact the final model selected. 

It is expected that a model with a large number of 

parameters should result in a good model. How much 

predictive improvement is gained by a model with such a 

large number of parameters? Can the model be reduced to 

a simpler format for others to use? 

Parsimony is a nice objective, but IS0 has a lot of 

data so even when the data is subdivided into many 

accident year settlement lag cells there is still 

sufficient data in each cell to get good fits. The 

final model can be described as in the example by a 

matrix of parameters (Attachment 3 Page 2) which can 

then be used by others. 
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The Pareto Soup model doesn't reflect policy limits. Isn't there 

a correlation between the size of loss and the size of the policy 

limit? IS0 has tested and found that for a fixed settlement lag, 

the size of the settled losses is independent of the policy 

limit. That is, it appears that the settlement lag reflects 

policy limits. 

Doesn't ALAE vary by policy limits. In preliminary tests IS0 

also found the ALAE is independent of policy limit for a fixed 

settlement lag. Further tests will be done. 

For reinsurers, however, settlement lags are hard to get from 

ceding companies, but policy limit distributions are easier to 

obtain. Couldn't IS0 build a similar model reflecting policy 

limits instead of settlement lags? 

Possibly IS0 could relate settlement lags to the more common 

policy limits. A problem with this might be what policy limit is 

reported. For example, if an insured has an umbrella policy over 

its primary policy the settlement of the loss may be affected by 

the 
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umbrella limit even though only the primary policy 

limit is reported to Iso. 

In the example, data from accident years 1973 through 

1986 are used to project accident year 1991. A 

rhetorical question was asked whether the lag between 

the end of the data and the projection date could be 

shortened? 

2. Paid Versus Reported Loss Data? 

Introduction: IS0 has found in examining 

inconsistencies in reported data that most 

inconsistencies involve open claims. There is less of 

a problem with reporting actual paid loss * 

Furthermore, paid claims lead open claims with respect 

to major changes in claims settlement practices. For 

example, stacking of UM/UIM had to result in a settled 

claim against an insurer before open claim reserves 

were increased to reflect stacking. 

Discussion: For lines of business with long settlement 

lags, there aren't many large claims, e.g. excess of $1 

million, that are likely to settle quickly enough to be 
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included in the settled claim experience. This seems 

to be a high cost to pay for somewhat cleaner data. 

While it may be true that paid claims lead open claims 

in reslecting major changes in claim settlement 

practices, the impact of the change is delayed if only 

settled claims are used. The increased reserves on 

open claims will not enter the data until the claims 

are settled. Valuable information will not be 

incorporated as quickly as it should. 

By use of diagnostic tests on open claims the IS0 

results based on settled claims should indicate whether 

the settled claim data is failing to reflect the open 

claim reserves correctly. Also the delay in 

incorporating changes in claim settlement practices 

will vary by company. IS0 data is reported from many 

different companies all with different claim reserving 

practices. It is more difficult for IS0 to adjust open 

claim reserving practices for all the different 

companies reporting to IS0 than to reflect such 

practices for one company. 
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NINUTES FOR TNE NEETING 08 AUGUST 23, 1990 

IS0 has not yet finalized the ILF methodology using 

settled claim data. The diagnostics tests are still 

evolving. If the methodology using settled claims 

fails, the incurred loss methodology is still 

available. 

3. Discounted Increased Limit Factors 

Introduction: Discounted limited average severities 

(LAS) can be calculated by settlement lag for a fixed 

interest rate (interest rates may vary by settlement 

lag). Weighing together the LAS, the discounted LAS 

can be calculated. The discounted LAS can then be used 

to calculate discounted ILF's. 
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Discussion: Many concerns were raised. Will the discounted L&S 

be used in the risk load calculations? Will variation in 

interest rates be considered? Will discounted ILF's be used in 

filings? If 1LFl.s will reflect investment income on loss 

payments shouldn't they also reflect other expenses such as 

overhead or commissions? 

Many of these concerns have yet to be addressed by ISO. IS0 has 

no intention of filing discounted ILF's. Using discounted LAS to 

calculate ILF's was noted as a point of information only. 
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CAR0 RESRARCN CON.HITTEE 
WEETING OF AUGUST 23, 1990 

AGENDA 

IS0 INCREASED LIMITS PRCCEDURE 

Introduction: 

9:30 - Overview of short-term and longer term changes 

Short-Tom Changes : 

1o:oo - 1. severity model (4-parameter Pareto) 

10:40 - 2. risk load 

11:40 - 3. composite rated risk data and uniform excess change 

12:oo - LmsCE 

Longat-Tom Changost 

l:oo - 1. Pareto Soup Model (36 or 43 or more parameters) 

2:45 - 2. paid versus reported loss data 

3:15 - 3. discounted increased limit factors 

closing: 

3:45 - Summarization and wrap-up 

4:oo - Adjournment 
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Pilot increased Limits Ratemaking Procedure 

- Developed by IS0 staff and Actuarial Research Committee 

- Significant new features 

1. Pareto “Soup” 

2. Distribution fit to settled (paid) occurrences 

3. Explicit loss development model 

4. Empirical testing procedures 

5. New risk load formula 

- Derived from economic equilibrium assumptions 

- Explicit recognition of parameter uncertainty 
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Current Increased Limit Procedure 

- Truncated Pareto distribution 

- Development of number of occurrences by layer 

- Risk load based on standard deviation of loss 

Short Term Changes 

- Mixed Pareto distribution ??? 

- Development of number of occurrences by layer 

- Competitive Market Equilibrium Risk Load Formula 
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Pareto Distribution: 

F(x: b,q) = 1 - I$-& 

Mixed Pareto Distribution: 

G(x) = (1-p).F(x: bl,q) + p.F(x: bg+2) 

Long Tail Short Tail 
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Trending and Developing the Occurrence Severity Distribution 
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Trended Mixed Pareto Distribution 

Gytd(X) = (l-p&f(X: bld.t4; , qd) + Pd.+: b2& 9 qd+2) 

y = Accident Year 

d = Delay in Settlement 

Relationship between parameters 

1. Trend factors, td’s, are equal for selected d’s. 

2. Shape parameters, qd’s and pd’s, are equal for selected d’s. 

3. Scale parameters, bid’5 are equal for selected d’s. 

Likelihood = yho dfiO :?I: (Gy,d(Li) - Gy,d(Li.l))ny’d” 
= = = 
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The final claim severity distribution for year S+l: 

Wd = proportion of occurrences in settlement period d. 

wd’s are estimated by maximum likelihood. 

We assume wd’s have an exponential tail. 

Note 

The final occurrence severity distribution is a mixture of Pareto 

distributions. The proportion of each Pareto is determined by the 

wd’s and the pd’s. Hence the term: 

Pareto Soup 
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Fitting Diagnostics 

Compare Case Reserves with Projected Future Settlements 

PRoDucTs CGL TABLB BAY 73 OPrn 
POLICY 8AnPL8 MnDEL 
LIMIT L.A.S. L.A.S. X DIFF 

$25.000 7,346 9,669 31.62% 
$5o.ooo 10,541 13.972 32.55% 

$100.000 15,274 18,893 23.69% 
$300.000 21.739 27,208 25.16% 
$500.000 25.210 31,135 23.50% 

$1.000.000 28.412 36,382 28.05% 
$2.000.000 32,264 41,527 28.7X 
$5.000.000 38.571 48,118 24.75% 

PRODUCTS CGL TA8LE B AY 74 OPEN 
POLICY SAHTLB MODEL 
LDUT L.A.S. L.A.S. I DIFF 

$25,000 8,237 9.751 18.38% 
$SO.OOO 12,824 14,167 10.48% 

$100,000 18.059 19,194 6.29% 
$300,000 21,511 27,759 28.95% 
$500,000 23,289 31.749 36.33% 

$l.OOO,OOO 25,702 37,164 44.59% 
f2,000.000 26,582 42.441 59.66% 
$5.000.000 27,358 49,tOS 79.86% 

UOFOCCS. 194 313 f3OFOCC.S. 360 390 

3 

VCCLl!ABI.RBAX 76 OPPN 
mLrcY 8AMPL8 mDa 
m L.A.S. L.A.S. X DW 

$25.000 5,488 9,972 81.70% 
UO,~O 7,583 14,542 91.77% 

$100.000 10.017 19,825 97.912 
$300.000 14.857 28,786 93.76% 
$500,000 17.469 33.030 89.08% 

$l,OOO.OOO 20.267 38.720 91.05%. 
$2.000.000 22,433 44.303 97.49% -. 
$5.000.000 25,655 53.456 100.57% 

PRODUCTS COL zA8LE 
POLICY SAKPLR 
LEtIT L.A.S. 

$25,000 8.150 
$50,000 11,316 

$100,000 14.406 
$300.000 18,871 
$500,000 20,481 

$1.000.000~ 21.821 
.$2,000,000 22,115 
$5.000.000 22,305 

B AY 78 
non)DEL 
L.A.S. 
10.180 
141945 32.07% 
20,446 41.93% 
29,880 58.34% 
34,331 67.63% 
40,340 84.87% 
46,225 109.02% 
53,786 141.14% 

CO?occs. 544 721 # OF occs. 819 1.118 

PRODlJCTSCGLTABLEBAY8OOpW 
POLICY SMPLB UUDRL 

LIMIT L.A.S. L.A.S. X DIFF 
$25,000 7.470 10.321 38.16% 
$so.ooo 10,092 15.107 49.69% 

$100.000 12,762 20,615 61.53% 
$300.000 16,703 30.050 79.91% 
$300.000 18.435 34,495 07.12% 

$1.0ofJ.000 20,191 40,469 100.43% 
$2,000,000 22.158 46.317 109.03% 
$S,OOO,OOO 25.859 53,797 108.04% 

PRODUCTS CCL EARL8 B AY 82 
WLICY .Wf.PLS IfODEL 
LJMIT L.A.S. L.A.S. 

$25,000 11.893 10.595 
$50.000 16.758 15.423 

$ioo;ooo 21;490 201907 
$300.000 28.194 29,973 
)500;000 30,646 34,107 

$1.000.000 32.M 39.529 
$2.000.000 33,939 44,696 
$5.000.000 32,378 51,141 

OPEN 

ZDIEF 
24.91% 

OPEN 

% DIFF 
-10.91% 
-7.97% 
-2.71% 
6.31% 

12.02% 
21.82% 
31.70% 
44.55% 

D OF occs. 2.122 2.990 l7OFOCC.5. 2.438 4,370 
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Parameter Uncertainty - Severity 

bid 
-------> By. bid 

y+l973 BY 

1973 1.000 (by definition) 

1974 1.053 

1975 1.016 

1976 0.964 

1977 1.013 

1978 1.013 

1979 0.990 

1980 1.001 

1981 1.014 

1982 1.103 

1983 0.982 

1984 1.060 

1985 0.975 

1986 0.987 

The distribution of By is estimated in the maximum likelihood 

equation. 
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Parameter Uncertainty - Occurrence Count 

Let n = expected claim count for an insurance company 

n ----------> C,.n 

E[Cy] = 1 

Var[Cyj = c 

Poisson - No Parameter Uncertainty 

Negative Binomial - Parameter Uncertainty 

c = (Coefficient of Variation of Gamma Prior)2 

c is estimated by maximum likelihood. 
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Risk Load 

Goals of the Risk Load Formula 

The risk load should be sufficient to attract an adequate supply of 

coverage for all desired policy limits. 

The risk load should reflect stable, yet competitive, market 

conditions. It should not reflect such effects as the underwriting 

cycle. 

The risk load should reflect the risks faced by the insurer in 

estimating the price of its product. It should recognize parameter 

uncertainty. 
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Risk Load 

Insurance Market Assumptions 

The insurance market is highly competitive. The risk load cannot 

be influenced by the actions of -a single insurer. 

Insurers can decide how much insurance to write in each line of 

business and policy limit. 

Insurers will write line/limit combinations in such a way as to 

maximize the risk load subject to a constraint on the variance of its 

total insurance portfolio. 

The result of all insurers competing for business as described above 

will result in an equilibrium characterized by the supply of insurance 

equaling the demand for insurance for each line/limit combination. 
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Risk Load 

Characterization of Equilibrium 

Technical note: vectors and matricies will have cells corresponding 

to each line/limit combination. 

Define 

m- 

n(k) - 

R- 

U- 

v- 

L- 

R- 

Then 

number of insurance companies 

vector of expected occurrence counts for the kth company 

average n(k) = A . kpl n(k) 
= 

vector quantifying process risk 

covariance matrix quantifying parameter risk 

constant of proportionality 

vector for risk load per expected occurrence 

R = L.fU + 2.V.i-i) 
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Risk Load 

Outline of Derivation of Risk Load formula 

Step 1 

For a given risk load vector, R, each insurance company decides 

how much insurance it will write in each line and policy limit by 

solving the constrained optimization problem. 

Maximize total risk load subject to the constraint on total 

variance of its insurance portfolio. This is a standard Lagrange 

multiplier problem. 

This exercise will tell how much insurance will be supplied at each 

line and policy limit as a function of the risk load vector, R. 

Step 2 

Do a market survey to determine how much is demanded for each 

line and policy limit. 

Step 3 

Select the risk load vector, R, that will cause the total supply equal 

to the total demand for each line and policy limit. 
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limit 

(000) 

25 12032 44 708 1.000 1.000 

50 14082 109 965 1.170 1.186 

100 16387 257 1252 1.362 1.400 

300 20140 859 1723 1.674 1.777 

500 21799 1431 1931 1.812 1.968 

1000 23901 2763 2194 1.986 2.257 

2000 25821 5195 2434 2.146 2.617 

5000 28097 11716 2720 2.335 3.327 

Severity 

Risk Load 

Sample Calculations 

Process Parameter ILF 

Risk Risk w/o RL 

ILF 

w RL 
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Risk Load 

Risk Reduction by Layering 

Common Practice - Calculate the ILF for an excess layer by 

subtracting the ILF for the lower limit from the ILF for the upper 

limit. 

Sample Calculations 

Limit Severity Process Parameter Total 

WO) Risk Risk Risk 

ILF 

w RL 

1000 23901 2763 2194 4957 2.257 

2000 25821 5195 2434 7629 2.617 

Diff 1920 2432 240 2762 0.359 

Which would an insurer rather sell? 

1. A ground up %2,000,000 policy limit, or 

2. A ground up $l,OOO,OOO policy limit to one insured, and 

a $l,OOO,OOO over $l,OOO,OOO policy limit to a second insured. 
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Concluding Remarks on Risk Load 

Our goal is to provide a generic risk load formula which accounts 

for basic economic conditions. 

This risk load formula is, at best, an approximation. It should be 

judged on its usefulness. 

It is up to insurers to make whatever modifications they feel should 

be made. It is ISO’s goal to make common changes easy. 
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Note that the “subtraction” method implies indifference between 

the two options. 

However, the risk load expression, R = L. (U + 2 .V .ii), implies 

preference for separate layers. 

Limit 

WO) 

1000 

2000 

Diff 

RL Eqn 

Sample Calculations 

Severity Process Parameter Total 

Risk Risk Risk 

23901 2763 2194 4957 

25821 5195 2434 7629 

1920 2432 240 2762 

1920 737 240 977 

ILF 

w RL 

2.257 

2.617 

0.359 

0.227 

Note that the subtraction method works for parameter risk but not 

for process risk. 
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PAuAKmns Fmx Tm Pm& 14xl4 TmImGLB noDEL WITS SEveRzTT Tmm 
msm OR ~)xmo 1988 CAtL ~~onocz3 aL r~m.z B OSD DATA 

FOR AaIDmT 2ImBs 1974 To 1967 

L=(J) 01(J) QZ(J) Bl(J) BZCJ) P(J) T(J) ‘J(J) 

1 2.1730 4.1730 2,155 
2 1.5901 3.5905 2,057 
3 1.2644 3.2644 5,096 
4 1.2748 3.2748 8.181 
I 1.3172 3.3772 18,460 
6 1.2196 3.2X96 12.963 
7 1.3469 3.3469 lJ,993 
8 0.8381 2.8381 3,635 
9 0.9456 2.9456 10,491 

10 0.9456 2.9456 9,300 
11 0.9456 2.9456 8.245 
12 0.9456 2.9456 7.309 
13 0.9456 2.9456 6,480 
14 0.9456 7.9456 J,744 

665 0.8513 
000 0.7520 

2,047 0.7028 
3,082 0. sa07 
6,521 a.5540 
4,,693 0.3843 
4,312 0.3269 

s4 0.0398 
1,818 0.3386 
1, bl2 0.3386 
1,429 0.3386 
1,261 0.3386 
1,123 0.3386 

996 0.3386 

1.0889 0.4os7 

1.1044 0.2669 

1.1235 0.0753 
1.1165 0.0952 
1.0518 0.0436 
L.OSl8 0.0204 
1.0518 0.021s 
l.OSlB 0.0176 
l.OflB 9.0146 
1.0518 0.0121 
1.0518 0.0101 
1.0518 0.0084 
1.0518 0.0069 
1.0518 0.0058 

11111-111 1111-11111 

S- 0.8865 STOXA = 0.0387 
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PmDucrSaarAaLsznr74ALLLAGS 

ET2 PC Err; 
8 Dftf 

. . . . . . 

2SOOQ 2167 1915 -11.64 
50000 2124 2425 -14.13 

100000 3123 2954 -16.11 
300000 4330 3779 -l2.?3 
sooooo 4614 4149 -10.10 

loDODD 4967 4637 -6.63 
2000000 1409 1116 -5.42 
SO00000 $816 s74a -1.30 

NmlRRR 01 wcmmmtcRs - 5525 

PRoDtErsaGL~2ArtsALLUCs 
Policy 

ET Ez 
t Diff 

LMt . . . . . . 

2sooo 1810 1771 -2.14 
soooo 2302 2215 -3.77 

10a000 2816 2671 -s-22 
300000 3168 3368 -5.61 
sooooo 3713 367s -1.07 

1000000 3919 4077 4.03 
200aD00 4D73 4463 9.s9 
5000000 426% 4961 16.41 

SunBxR OT - = 7181 

25000 1983 2187 10.28 
50000 2447 2796 14.25 

10000a 29s7 3431 16.01 
300000 3738 4419 18.24 --.- 
500000 4020 48iii 20.89 

1000000 4361 5437 24.69 
2000000 4651 5997 28.94 
5000000 5040 6721 33.36 

NUHRRR 01 -6s - 7764 

PRODUCTS CCL TULE 2 AY 77 ALI. LAGS 
POlLOY SW10 nods1 * Oiff 
Limit- L.AtS. L.A.S. 

25000 
50000 

100000 
300000 
so0000 

1000000 
2000000 
5000000 

Nun8RR or 

2301 2297 
2969 2922 
3708 3967 
4728 4947 
9124 4972 
5471 5419 
5813 6099 
6264 6699 

OCCURRZNCRS - 9637 

-0.16 
-1.s7 
-3.81 
-3.04 
-2.97 

a.88 
3.88 
6.94 

?RODUCfSCGLTABLE2AY78ULLAGS 
polic)! Sample nod*1 t DLff 
Limb L.A.S. L-A-9. 

2sooa 2491 249s 0.14 
soooo 3168 3204 1.13 

100000 3946 3939 -0.16 
300000 501s 5055 0.80 
sooooo 5363 5537 3.24 

1000000 5654 6151 8.79 
2000000 5848 6729 15.06 
s000000 6082 7453 22.53 

SUMREX OP oCCUMENCSS - 8660 

PRoDucTSGGL3ASLE2AY79ALLLAGs 
policp S-l* Model * Diff 
tbit L.A.S. L.A.S. 

25000 28 0 2850 -0.71 
50000 36 ,i 3660 -0.50 

100000 4s 449s -a.38 
300000 57 82 5746 o.oa 
500000 61 8 6270 1.9s 

1000000 6S 80 6949 6.08 
2000000 60 16 7570 10.74 
soooooo 71 IS 8338 16.70 

NO?lBEROFCCCOR lJmcEs = 15123 

~~coucrs ax. zi0x.8 2 AY a0 ALL LAGS 
Policy saJqJ1m nod.1 t DL?? 
Limit L.A.S. L.A.S. 

25000 2797 2671 -4.52 
soooo 3568 3397 -4.60 

100000 4388 4137 -5.71 
300000 5702 5217 -6.51 
100000 6222 5659 -9.04 

1000000 6677 6199 -7.16 
2oooooa 6976 6678 -4.27 
5000000 7290 7241 -0.67 

aunsRR OP OCCDRRZNCES = 19612 

PRODIJCPS CCL TABLE 2 AY 81 ALL LAGS 
Policy sample Model \ Cliff 
Limit L.A.S. L.A.S. 

2sooo 2756 2658 -3.52 
50000 3492 3364 -3.67 

1a0000 4302 4076 -5.25 
300000 5583 5088 -8.86 
500000 6066 5486 -9.57 

1000000 6596 5949 -9.31 
2000000 6938 6333 -8.72 
5000000 7200 6738 -6.43 

NunBRR OP oc!coRR8NcEs - 20940 
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LIRI- AV8RAGR SRVRRITY ANALYSIS FUR PRODUCTS TARLE B 
noom. IN~~~INC mum ACROSS ucs mst SITED 1968 CALL DATA 

PmDucTs CGL 7!AsLs 2 AY 82 ALL Lss PIpoouoTs CGL TziRr.8 2 AY as ALL LAGS 
PolLcy Sup19 nod.1 \ Oiff Policy Suspl. nod.1 l Oiff 
Limit L.A.S. L.A.S. Llmif L.A.S. L.A.S. 

25000 
50000 

10000C 
300000 
500000 

1000000 
2000000 
5000000 

slnmm or 

2833 2682 -5.30 
3588 3380 -5.79 
4378 4089 -6.59 
5477 Si 
5.976 55 

6170 6391 z 
6620 67 

ccmRRRNcRs- 

Ii -6.76 
19 -6.25 
I1 -3.07 
'4 -0.27 
'2 2.60 
!0619 

PROOUCTS a2LTABLx 2 ax 83 aLLLaGs PRaoucrs CGLTARLE 2 aY 86 ALL LAGS 
Policy S-h KQdd l Olff POlLCf SlmQlI lmdml \ Diff 
Lidt L.A.S. L.A.S. Lime L.A.S. L.A.S. 

zsooo 
50000 3 

100000 
300000 t 
500000 

1000000 ii 
2ooOooo 
5000000 f 

NunsRR or txcu 

il 
3: 

I3 -I,71 21000 1631 1653 1.33 
i9 !6 -6.71 50000 177s 1815 2.24 
if 38 il -9.31 100000 1667 1930 3.38 
I1 

dz! 
I6 -l2.00 300000 1962 2041 4.04 

19 IO -11.48 500000 2007 2073 3.27 
I3 '9 -11.37 1000000 2027 2103 3.71 
14 :t 17 -10.58 2oaoaoo 2027 2122 4.69 
.O 61 17 -9.74 5000000 202? 2138 5.48 
UNCES- .9304 Nun8ER OF occuNRRNcEs - 9955 

PRODUCZSCGLTA8U2AY84ALLLAcs 
POlfq ndd.1 I Diff 
Lima L.A.S. 

2sooo 2S26 2445 -3.17 
50000 3050 2974 -2.47 

100000 3579 3497 -2.32 
300000 4360 4237 -2.82 
500000 4701 4530 -3.64 

1000000 5081 4873 -4.09 
2000000 5358 5160 -3.69 
5000000 5652 5466 -3.30 

H[IwBER OF BCES - 18696 

25000 2161 2025 -6.20 
50000 2550 2347 -7.96 

100000 2947 2636 -10.55 
300000 3518 301s -14.31 
500000 3766 3157 -16.16 

iaaooao 
2000000 

4034 
4248 

3320 -17.70 
3454 -18.70 

5000000 4462 3594 -19.45 
8uNBsR or OxuRRsNas - 14921 

PRODUCTS CGL TAEU 2 AY 87 ALL LAGS 
POllCy Sanrpl. HOdd * Oiff 
Lila&t L.A.S. L.A.S. 

2sooo 1127 1236 9.69 
50000 1207 1300 7.73 

iaoaaa 1265 1335 5.52 
300000 1316 1357 3.08 
500000 1344 1361 1.24 

ioooaoa 1346 1364 1.32 
2000000 1347 1365 1.36 
5000000 1347 1366 1.38 

NUK8ER OF OCCDPRENCES - 5170 
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19M CALL ADlIED PPmuclS IULE 5 PAIA 

5 & 7 8 9 IO 11 I2 13 14 

?.SP.l 4.07X IO.% -20.93X -50&X -39.29X -51.&1X -4.24X 23.93X -25.27X 
r.m 1. t\x -5.53X -25.52X 9.34X -20.191 -4.55X 52.37X -13.3bX 

22.29X 0.121 -0.44 b.UI 3o.sQx -0.111 125.64x 50.665 
-11.621 s.MX 4.99x -1*.64x 13.63x 56.m -11.741 

5.111 -11.211 a.011 1.161 -1,54x 2.61X 
-I.UI -&27X -1.41s 5.46X -1.MI 

1914 4.082 -&ML -0.0X -2.82X 
1975 -5.47X -7.101 -3.44X 5.20% 
19N 5&X l.bSX 0.51x .3.55X 
1977 1.48X .1.97X 7.46X 4.461 
197a 2.081 11.72X 5.401 -8&I 
I979 -4.22% 5.091 -3.34x a.wx 
19w -5.692 -4.47x -1.05x -5.27X -2.43X -9.l2X 0.451 -9.32X 
1981 -3.97X -5.96X -2.32X 1.84x -9.061 -2.1511 -1.40X 
1952 -11.43% -6.85X -b&X -5.191 -2.34X b.111 
19s3 -5.17X -8.12X -4.65X -4.55X -5.34X 
1984 -4.wx -3.28% -0.t3S -1.01x 
1935 -5.011 -5.94% -1.191 
1984 -0.21X 2.50X 
1957 9.6911 

1984 CALL tOllID PPUlClS IABLE 9 DAIA lyoEL IYCLLDlXa IRPYD 

km1 DEVIAlIQIs rral 5AnPLl 

Al/LAG 1 2 3 4 5 6 7 I 

1974 
1975 
I976 
1977 
1975 
1979 
19m 
1951 
1902 . 
19t.3 
ior- 
196 
19td 
I967 

.0.20X 
.19.10x 

6.57X 
3.Msx 
4.Lpx 

-7.26% 
.3.&3x 
-4.90x 
14.71X 
-7.24X 
-8.LuX 
-9.71% 

0.47% 
5.52X 

-9.24X 
-7.211 

&.10X 
-1.94X 
13.651 
4.641 

-7.751. 
-4.t.n 

.l\.CQX 
-13.34% 

-1.10x 
-1.131 

5.35X 

-5.03x 
0.09X 

-2.311 
2.62X 
LIPI 

*4.74X 
-0.651. 
-2.45X 

-11.m 
-6.211 

1.22x 
-13.221 

-12.63X 
13.131 
5.36x 
&.04X 

-14.61% 
3.29X 

-9.m 
0.961 

-A.&d% 
-7.57X 
-3.421 

2l.201: 
20.691 
34.691 

-15.131 
4.451 
0.911 
2.74X 

-10.561 
-5.93X 

-11.341 

-12.911 
7.79x 

12.421 
9.251 

-14.7111 
-4.MX 

-13.331 
-5.63X 
a.t4x 

Acmss LAOS LlHll l 100,ooO 

9 10 11 12 I3 14 

a.55tf O.ttX -12.511. -44.23X -b2.311 ID.773 -4.54X -22.1bX 
-11.641 -33.611 27.75X -39.99X -2.72X 9.601 -17.131 

0.291 1.151 34&X 4.m 137.58 57.141 
-10.741 -21aX (9.74X 3a.9n -30.131 

8.531 S.&a1 -11.53x 11.2111 
-5.45X 1.941 2.99X 
-2.1611 -13.361, 
-9.64X 



1966 CALL fDIlfD PPmuClS 1AXLE I OAIA Clllll l 5oa.om 

1 

I9?4 -20.06X 
1973 -tadax 
1914 7.1gx 
19ll b.611 
t97a 5.7s 
1979 -9.12X 
1980 -4.72X 
19al .4.59X 
t9a2 -14.09% 
t9a3 4.WX 
19e4 -9.01x 
I965 -14.03X 
1966 0.17X 
19117 1.24% 

2 

-5.69% 
-2.64x 

5.39% 

;;*:;t 
-0:41x 
-9.91X 
-9.70x 

-ia.on 
-20.2211 

-2.aox 
-12.91X 

4.73% 

3 

-amx 
-15.561 

-4.141. 
5.09% 

-0.(1X 
6.49X 

-3.96X 
-5.7ax 

*I2.l?X 
-1.16X 

5.0111 
-19.3111 

1966 CALL EDlIED PfoDUClS IABLf I DA11 

AV/LAG 1 

I9?4 -20.00X 
IP?s -11.611 
1976 7.40% 
1977 4.74% 
I973 5.64% 
1979 .9.40X 
1980 .4.58X 
1961 .4.4ax 
1982 .11.94x 
1911 .6.93X 
1964 -9.01X 
1985 -II.PIX 
1966 1.13X 
1987 1.36X 

2 

-4.43% 
-1.011 

7.49% 
-0.301 
17.69% 
-3.15X 
-a.61X 

,13.35X 
‘19.3ix 
,24.24X 
-3.72X 

,19.68X 
6.131 

3 

-6.62X 
-24.56X 

5.61X 
10.04X 
5.70X 

17.521 
4.12x 

-9.91X 
-Il.111 

7.13x 
6.32X 

-19.71% 

b 

-12.00X 
15.29X 
17.061 
11.94x 

-21.25x 
10.131 

-16.uX 
-2.00x 
-1.05x 
-6.oIX 
-6.511 

4 

-7.961 
17.15x 
33.45x 
26.55% 

*22.12x 
13.051 
-9.27X 
5.90x 

lI.MX 
-5.16X 
-9.00x 

5 6 7 I 9 10 11 12 I3 I4 

43.61X 
37.53% 
52.42X 

-25.KX 
4.611 
2.00x 
&KX 

-15.601 
-9. nx 

-17&X 

-0.40X 
Ii431 

25.601 
\6.1X 
-7.013 

-12.52X 
-24.30X 
-1l.4rr 

1l.tdX 

15.46X H.KX 21.43% -36.m -5a.621 -4.asx -12.461 ~0.00% 
3.24X -22.Ud 100.33X -45.26X 20.341 -3.50X 2.63X 

13.621 Y.IIX 10.30X -a.32x t2~.OOX 26.06X 
-7.11x -9.62X 1.03X 41.58% -32.96X 
i2.a3x 22.~1 -6.30X 50.66X 
3.alx 10.~~ w66x 

-6.43X -?.MX 
-I4.?5% 

ymfl iuamwa nf10 mxs uas Llllll l v44.ooQ 
kBfL DEVIUICUS fX(lr CAWLE 

5 A 7 a 9 10 II 12 13 14 

57.11X 
56.74X 
61.36X 

-15.17X 
16.53X 
12.061 
12.63% 

-16.45X 
-6.25% 

-19.90x 

13.451 
10.331 
37.521 
24.301 

2.15x 
-6.90X 

-25.581 
-7.55X 
27.04X 

21.141 73.651 5a.4Ix -29.KX -53.a9x 30.701 -54.461 41.21% 
19.121 12.651 lal.77X -32.26X 57.761 4.53x 17.59X 
2a.nx m.a5x 0.43x -4.96X 103.O?X 32.90X 
-4.121 9.2q -&KX 37.561 -21.45X 
24.98% 67.741 ?.(I% Pp.211 
13.42X 21.30% 46.85% 
-2.IOX ?.KX 

-14.29X 

2% 
CE 

- f 
n 
w 
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ACNARIAL RESEARCE COMMITTEE 
MEETING OF JANURRY 23, 1990 

REPERENcEs ARC 89-4, Agenda C Hi.nut~¶ for Meeting Of M.rCb 14, 1989 
ARC 89-m. hgeada c Minutes f0r b466ting of JUIIO 28, 1989 
ARC 89-12. Agsnda C WLnutas for Meeting of June 28, 1989 
ARC 19-13, Agenda P Mindas for Mmmting of June 28, 1989 
ARC 89-40. -mu s Minutes for naeiag of September 26, 1969 

BACXGROUND tim increased limits procedure being devaloped is based on a 
mods1 which srparmtss data by yrmr into "time of settlement 
period6 or lags for which severity distributions, trend 
parumtmr8, and ultimatsly fitted trended curves are 

dwslopad . RRC 89-4 begaa the analysis of the distribution 
of o~currea~66 by 6ettlemmt. period 011 data organized by 
mzcident y.m?, rathar than by policy year. 

At the June 28, 1989 meeting, results of fitting the full 
triangle with roof function models, that is, exponential 
models hewing piecewire linear mixing distributions (see ARC 
89-h) and of fitting individual years with mixed Caucby 
models (See ARC 89-12) were presented. 

At thr September 26. 1989 meeting, results of fitting the 
full triangle with various mixed distribution models (see ARC 
89-48) wsre presented. The comittee suggested using simpler 
actuarial techniques or models for fitting the available data 
and =I exponential decay cume for the tail. 

SINPLE MODELS Two simple models were tested: a three-year average link 
ratio model and a maximum likelihood estimation (KLE) of lag 
probabilities model (see ARC 89-48 and ARC 89-13). Staff 
then focused on testing various ways of splicing an 
exponential tail derived from the pro-1979 data to the 
available data for earlier lags. 

ReSuLTS Attachment I summarizes the results of staff's analysis of 
occurrence settlement patterns including results of the other 
attachments to the current item. This attachment exhibits 
the loss distribution by lag resulting from the occurrence 
settlement pattern obtained with the currently recommended 
procedure and the severity model. Attachment II gives the 
results of fitting an exponential tail to the available data 
for earlier lags. Attactient III presents the key results 
using the currently recommended settlement pattern procedure 
for the revised Products CCL Table 2 data. 

The KLE model had s lower chi-squared total over all settled 
cells then the link ratio model. Analysis suggested a 
difference between the GLSP-data (pre-1979) and the CSP-data 
(port-1979). The MLE approach was applied to obtain separate 
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AOENDA 
acnmum. RESEnRCH CObMIlTEE 
NEErIIfG OF JANUARY 23, 1990 

RRC 09-ac OCCUPRENCE SB PAlTEXNS 

R8suLTs 
(CONTINUED) 

STAFF TEAT the Codtter discuss this itm and offer guidance for 
RECObMENDATION furthor inrestig&ions. 

AlTACENEXTS 
TO AGENDA 

I. 0ccurr00ce Settlement Pattams. 

II. Erponmxtirl Tail Fit to Settlement Patterns. 

III. Settlement Patterns and Exponsntial Tails for Revised 
Products CCL Table 2 Data. 

fits for the time spans 1973-1978 and 1980-1986. The 
combined results ware the bast achieved so far. 
Exponential8 were fit.to various tails of tha earlier time 
rpmm . l!ba fit to six lags and beyond did best. But, wtlerr 
only thr rolatirities for lags eight and ozn from this 
rxponantirl tail wmrm spliced to the MLE-derired relativities 
for the first sa.en lags, the fits ".r. fiprorod. Nhan the 
l spon~nthl was used to projezt thr 0-0 case* for 1973 
before doriving the PUS lag probabilities, thm fits were 
fmrthmr Lprored. 
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KLIEL EASED QI ME OF EXPCUEYIIAC FIT 

WIRO REvIs PRWLFXS COL TASLE a OAT& FRcn Kc,OEYT YEARS 1973-1976. LAGS d-14 

AclvA‘ "*WEE 
TOT STL TOTAL 

YRIUC 1 2 3 4 5 6 7 I 9 10 I1 12 13 14 cm" 6-LA!3 6 ‘ UP 

1973 3.01! 1,706 bJ1 257 221 121 121 58 36 loo 134 IU 87 38 194 a54 i.wa 
1974 2.991 2.119 673 303 259 189 136 113 91 86 aa 40 42 560 7a7 1.147 

1975 4.463 2.551 506 416 263 247 146 11s 100 I24 91 160 1.m 963 2.767 
1976 4.302 2.619 627 411 Lo2 292 203 1% 146 97 124 544 1.020 l.S.5.c 

1977 4,520 3,061 776 436 470 355 241 199 122 140 456 1.057 1,513 

1976 5,151 2,929 761 524 489 a7 419 2% 239 119 1.379 2,198 

MLE Yl 
n-78 04302 0.2637 0.0629 0.0422 0.0362 0.0299 0.0223 0.0154 0.0130 0.012s 0.0131 0.0147 0.0093 0.0057 0.02w 0.1357 0.1648 
110-W O.UIR 0.2747 0.0749 0.0526 0.04% 0.0279 0.024a 0.0944 0.0527 O.lLTz 

‘II/u& 

1973 
19% 
1975 

1976 

1977 
1978 

EXFOUT 

YRIUG 

1973 

1974 

1975 
1976 
1977 

1978 

"WUO 

1973 
1974 

197S 
1976 
19n 
1978 

TOYAL 

1 2 

t 2 

1 2 

EWWEYTIAL FITTED VANES 
TOT STL TOlAL 

I 5 6 7 I 9 10 11 12 13 14 OFEY 6-LAST 6 L UP 

159 137 1111 102 Ed 76 6.5 17 49 313 0% 1.167 
155 134 116 100 67 75 65 56 354 7.57 1,141 

2D9 180 156 US 116 100 87 552 983 1.535 

23s 205 In 153 132 114 727 1,020 1,747 

2Tr 240 to7 179 1% 962 1,057 2,039 
b2b 366 316 2n 1,736 1,379 3.115 

0.0224 0.0194 0.0167 O.OlCS 0.0125 0.0106 0.0093 0.0081 0.0070 0.0442 0.1206 0.1648 

CM-SOURED CGl,lRIS”TIOMS (SIGUED) 

‘ S 6 

*6 
-7 

-7 

-12 
-22 

-9 

4 S 6 

6 
? 
1. 

12 
22 

9 

7 a 9 10 

l 2 l 31 l 43 -4 

-0 +a .l +a 

97 l 11 4 -1 

+a l 3 +a .P 
-0 +a 918 +1 

-a +21 l 4 

CHI-SCUAPEO cowTRIB”TIoMs 

7 8 9 10 

2 51 43 4 

0 0 1 0 

7 11 9 I 

0 5 0 9 

0 0 18 1 

0 21 4 

11 

-43 

-2 
*I 

-1 

11 

43 

2 
1 

1 

12 

-92 

09 

-62 

12 

92 

9 

62 

15 

.16 

*3 

13 

16 

3 

1‘ OPEN 

l 3 4S 

-0 

-2.754 
46 

l 2a1 
+484 

TOT ST!. TOT*1 

14 OPEll 6-LAS* 6 b UP 

3 45 240 285 

0 25 24 
2.n4 96 2,850 

46 26 71 

201 42 323 
4a4 4s 527 

S.611 469 4,080 



ALL-YEAKS CURVE FIT 
IJSIffi REvISm PF.OtUCl &I, TABLE 2 MIA ?%OH ACCIDm YE&i 1. ,-78 h 1980-M Attachment 4 
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ACCIDMT 
YEhR 1 

1973 3,017 
1974 2.991 
1975 4,463 
1976 4,302 
1977 4,520 
1978 5.151 
1979 5,794 
1980 8.8Sl 
1981 9,742 
1982 9.958 
1983 10,774 
1984 9,324 
1985 8.793 
1986 6,388 

AOZIDEM 
YEhR 1 

1973 2,874 1.762 420 282 241 2w 149 118 102 88 76 
1974 3,095 1,897 453 304 260 2L5 lb1 128 LLO 95 82 
1975 L.Yb 2.536 605 406 348 287 215 170 147 L27 110 
1976 4,270 2,618 624 419 359 297 222 176 152 131 114 
1977 4.7Sb 2,916 695 467 400 330 247 196 lb9 146 

1978 5,250 3,218 768 515 WI1 365 272 216 187 
1979 7.318- 4.936 1.347 946 781 so2 446 325 
1980 9.149 6,171 1.w 1,183 976 628 557 
1981 9.658 6,515 1.777 1,248 1,030 662 
1982 9,578 6.461 1.763 1,238 1,022 
1983 10,777 7,269 1,983 1.393 
1984 9,431 6,361 1.735 
1985 8.852 5,971 
1986 6,388 

2 3 ‘ S 6 7 8 9 10 11 

1,706 431 257 221 128 121 58 36 108 134 
2,119 473 303 259 189 138 113 91 81 88 
2,551 SO6 416 263 247 146 115 100 124 91 
2,619 627 411 402 292 203 156 148 97 124 
3,Obl 776 bea 420 355 241 199 122 140 
2,929 761 524 489 487 419 234 239 
5,396 1,424 l,Zb4 819 722 481 700 
6.X0 1,689 1,232 1,060 597 5.57 
6,558 1,712 1.298 a88 693 
6.1&J. 1.663 1,216 1.080 
7.536 1.796 1,316 
6.121 2.082 
6,028 

2 3 1. 5 6 7 8 9 10 11 

K)DEAPPLYItG LAG-6 MpoIlBIlw WLIOUC 8.5 BEXOND 

PITIm VALUES 

IvrN. 
12 13 14 PAID OllTSl-ANDING 

144 07 38 b.486 194 
40 42 6,932 360 

160 9.182 1.784 
9,381 5u 

10,322 456 
11,233 u19 
lb.600 1.8b4 
20.346 2,122 
20,891 1,813 
20,061 2,438 
21.422 3,713 
17.527 4,594 
L4,823 4,624 

6,388 5.817 

TOTAL 

12 13 14 PAID OlrISIlrNDINC 

66 57 49 b.L86 313 
71 bl 6,932 390 
9s 9,182 604 

9.381 721 
10.322 930 
11,233 1,188 
16,600 2,066 
20,346 2,990 
20,891 3.7u 
20.061 4,370 
21+22 6,067 
17,527 6,528 
14,823 7,756 
6.388 9,906 

ACCIDENT 
YEAR 

1973 
1974 
1975 
1976 
1977 
1978 
1979 
19.30 
1981 
1982 
1983 
1984 
1985 
1986 

1 

-7 

+3 
-26 

-0 
Cl.2 

+2 
+317 

+10 
-1 

-15 
+a 
+1 
+o 

0 

2 

+2 
-26 

-0 

-0 

-I 

+26 
-43 

-6 
-0 

+16 
-10 
+9 
-1 

3 

-0 
-1 

+16 
-0 
-9 

to 
-4 

-0 

r2 
+6 

+I8 
-69 

CM-SQMRED COKZRIBUTIONS 

4 5 6 7 8 9 10 

+2 +2 +26 +5 +31 +4, -4 

+o +o +3 +3 +2 +3 +1 
-0 +21 +6 +22 +I8 +15 +o 
+o -5 +o +2 l 2 to +9 

-1 -1 -2 to -0 +1x +o 

-0 -5 -41 -19 -1 -14 

-107 -2 -96 -3 -432 
-2 -7 +I 
-2 +20 -I 
+o -3 
+I. 

11 12 13 14 OVTSTANDIN~ 

-43 -92 -16 +3 +45 
-0 +14 +6 +2 

+1 -44 -2308 
-1 +44 

+tc1 

+115 

+20 
+252 
t996 
*aSI 

l 913 
+s73 
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AaxDmI 
YUR 1 2 3 4 6 8 9 

1973 7 2 
1974 3 26 

197s 26 0 
1976 0 0 
1977 12 7 
1978 2 26 

1979 317 43 
1980 10 b 
1981 1 0 
1982 1s lb 

1983 0 10 

1984 1 9 
1985 0 1 
1986 0 
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AIL-YEARS CUWE PIT 
USING RSVISP) PROUXIS WL T.48LE 2 DATA PRCU ACCIDk?TI YEARS 1973-78 6 1980-86 

mm. APPLYING LAG-6 ~IALTAILTOLU:86BEiOND 

TOWS: 73-86 1.9% 9,316 
WI0 79 950 9.296 
uto 75679 770 6,988 

0 
1 

lb 
0 

9 
0 
4 
0 
2 
6 

18 
69 

fYiI-SQUARED ~O~-KFCIB~KIONS 

2 2 26 5 31 43 
0 0 3 3 2 3 
0 21 6 22 18 15 
0 5 0 2 2 0 
1 12 0 0 L3 
0 5 41 79 1 14 

107 2 96 3 432 
2 7 10 
2 20 1 
0 3 
4 

TOT >TL 
10 11 12 13 14 ai1 SQ 0UTST~1lfc 

4 43 92 16 3 276 45 
1 0 14 6 63 2 
0 3 44 171 2,308 
9 1 20 44 
0 b6 241 

169 115 
1,005 20 

26 252 
26 996 
LO a54 
32 913 
79 573 

1 1,265 
0 1.688 
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LOSS OISTRIBUTION BY IA3 RESULTING FROM 
OCCURRENCE SETXEHENT PATTERM AND SBVERITY MODELS 

FOR PRODUCTS CCL TABLE 2 DATA 

OCCURRENCB L1mxE0 CUXULATIVE 
S-NT AVG SEVERITY Loss Loss 

LAG DISTRIBUTION (LIi4IT=SSOOK) OISTRIBUTION DISTRIBUTION 
J W(J) L=(J) m(J) C=(J) 

~IIuIIIII*I*=I=I.II=~~~~~~~~~~*~.~~~~~~~~~~~~~~~~~~~ 
1 0.3920 1,981 5.398 5.398 
2 0.2644 5,070 9.308 14.681 
3 0.0721 22,814 11.418 26.098 
4 0.0507 39,491 13.898 39.988 
5 0.0418 29,828 8.65% 46.62% 
6 0.0269 36,917 6.898 55.51* 
7 0.0239 36,297 6.02% 61.53% 

8 0.0174 34.507 4.16% 65.69* 
9 0.0151 44,970 4.71% 70.40* 

10 0.0130 45,250 4.Oh 74.482 

11 0.0112 45,532 3.54c 76.02% 

12 0.0097 45,815 3.068 81.108 
13 0.0084 46.100 2.698 83.798 
14 0.0072 46,386 2.32* 86.108 

15 0.0063 46,675 2.04% 88.148 
16 0.0054 46,965 1.768 09.908 
17 0.0047 47,256 1.548 91.44t 
18 0.0040 47,549 1.328 92.769 
19 0.0035 47,844 1.168 93.92t 
20 0.0030 48,139 1.008 94.92t 
21 0.0026 48.438 0.878 95.aot 
22 0.0023 48.736 0.788 96.588 
23 0.0019 49,037 0.658 97.22t 
24 0.0017 49.340 0.568 97.008 
2s 0.001s 49,643 0.528 9a.32t 
26 0.0013 49,948 0.458 98.77t 
27 0.0011 50,255 0.388 99.15t 
28 0.0009 50,563 0.32t 99.479 
29 o.oooa 50,874 0.288 99.75t 
30 0.0007 51,166 0.25t 1oo.oot 

===-==--====-=-l=~~~~~~~=~p5p=~~~~~~~~~~~~~~~~~~~~*~~~~~~~~~~~~~ 

0.9955 14.484 100. oot 
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LOSS DISTRIBUTION BY LAG RESULTING FROM 

OCCURRBNCB SETTLEMENT PATTERS AN0 SEVERITY HOOELS 
FOR PRODUCTS CGL TABLE 2 DATA 

OCCURRENCE LIIITED CIHULATIVE 
SETTLEKENT AM SEVERITY Loss LOSS 

LAG DISTRIBUTION (LIMIT-SlH) OISTRTBUTION DISTRIBUTION 
J Q’(J) M(J) Lo(J) CLO(J) 

1 0.3920 1,987 4.758 4.75t 

2 0.2644 5,219 s.42t 13.189 
3 0.0721 25.468 11.218 24.391 
4 0.0507 45.437 14.068 36.45% 
5 0.0418 33,234 8.488 46.939 
6 0.0269 41.799 6.868 53.801 
7 0.0239 40,130 5.868 59.659 

8 0.0174 39,651 4.218 63.869 
9 0.0151 53,691 4.958 6a.alt 

10 0.0130 54.047 4.29t 73. lot 
11 0.0112 54,406 3.728 76.82t 
12 0.0097 54,768 3.248 a0.06t 
13 0.0084 55,131 2.838 82.899 
14 0.0072 55,496 2.448 85.338 
15 0.0063 55,866 2.158 07.408 
16 0.0054 56,236 1.858 e9.33t 
17 0.0047 56,609 1.628 90.96% 
la 0.0040 56,984 1.398 92.35t 
19 0.0035 57,362 1.23t 93.57% 
20 0.0030 57,741 1.06% 94.63% 
21 0.0026 58,123 0.92% 95.559 
22 0.0023 58.507 0.82t 96.38'3 
23 0.0019 58,892 0.688 97.06t 
24 0.0017 59,282 0.628 97.670 
25 0.001s 59,673 0.55% 98.22% 
26 0.0013 60,066 0.488 98.709 
27 0.0011 60,461 0.410 99.10% 
20 0.0009 60,859 0.330 99.44% 
29 0.0008 61,260 0.309 99.74t 
30 0.0007 61,662 0.269 100.00P 

=11315=.11-31fl=~~-1===== :====c= =.-=zscll.==3L==I=-_ --=51==_-_--_-- -------- 

0.9955 16,455 100.009 
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