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ARSTRACT
Standard reserving techniques of squaring the triangle are difficult
ur impossible to apply to a portfolio of assumed reinsurance. A
portfolio of assumed reinsurance is typically comprised of very
digsimilar risks. This paper outlines a method to reserve st the
individual contract level as a means to develop a reserve for the
entire portfolio. The method also generates an aggregate loss
distribution for each contract, and through a Monte Carlc simulation,
an aggregate loss distribution for the portfolio.
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Re e are

rvimg and pricing of individaal reinsweance contracts

mine the

different sides of & same coin. HBoth attempt to d

ultimate loss

supected under & given contract, Reserving can be
thought of as retrogpective pricing, or “repricing”, of a contract

With appropriate adiustmen

given curraent knowladge.

wged to prospectively price a contract can be used to repri

contract for reserving purpos once that contract is on the books.

The goal of pricing or reserving any insurance or reinsurance contrach

under that contract. Ir

is to estimate the expected ultimate
reinsuwrance, it is common to estimate the ratio of the losses to the

for the contract. Thig ratio is referred to as

premium

the "burning cost" of the contract. The goal, then, of either
raserving or pricing is to calcuwlate the Burning Cost at

LIl timate (BOUY .

There are two traditional techniques for estimating the BOU of a

The Fip Incre

acl Limilts Factors(ILFs) and is called

sxposure rating method."  This method will be abbreviated "XRM.M

This method assumes that the reinsured’ s exc la

potential, as a

total losses, 16 similar to that for the industry as a

whole., See Miccolisl4l for a discussion of this method., The second
mathod uses the reinsured’ s own actual losses to predict the BCU and

is called the "experience raling melthod, " This method will be
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the reinsured s “"large” Lo

and then applying the trealty’'s

retention and limit to generate “"as if" losses to the treaty.

The ratio N/i de

nat. fit  the standard definition of frequency

since SF ot a b

pasure base. However, BF is a proxy for

Hposure since it is the ba against which the reinsurance

M i Lm.

the re
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umes that

axposire rating methodologies, the remainder of the paper a
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all treaties. This is a fairly realistic
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e

Laim,  In addition, due to the small nuober of claims

winder & given contract, the average o may be neitive to the

of one large, or total, loss. O0F course, the
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easier to explain to non-actuarial professionals, including
management, underwriting and claims., Fricing and reserving are no
longer mysterious. Once these disciplines understand the model, their
knowledge and expertise can be systematically incorporated into the
price and reserve. This ensures that the actuary receives valid and
relevant feedback and that the underwriter can be comfartable using
the results. This interaction among disciplines, moreover, forces the
actuary to understand the practice of reinsurance pricing in addition

to its theory.

Second, givan the amount of data usually available to price a treaty,
parameterizing & continuous FDF may not be possible. Fricing a
reinsuwrance treaty is a very subjective exercise. It is not always
possible to perform a detailed actuarial analysis. Indeed, many times
it is a gut call on the part of the underwriter. The discrete FDF
allows the underwriter to put his subjectivity down on paper. Once on
paper, it is easier to test the assumptions for reasonableness and to

ensure consistency between contracts and from year to year.

Thira, each value of the variables can represent a different, fairly
independent set of assumptions{including different approaches to
estimating these values) regarding the underlying business and the
economic conditions. As such, using a discrete FDF is a systematic
way to explicitly recognize these different assumptions. In contrast,
fitting a continuous PDF implicitly implies & single set of
assumptions, which may not be sufficient to predict the full range of

possible ocutcomes. Although multiple continuous FDFs could be used,
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any procedure using more than one FDF can guickly become unruly. A
multiple FDF approach is still subjective; either in the choice of the
farm of the FDF to be used or in assigning probabilities to each one.
The increased complexity involved with using multiple continuwous PDFs

may not be warranted by any increase in accuracy.

Fourth, a discrete, subjective FDF can be used for those contracts
which are expected to be "loss free," e.¢., high excess of loss
contracts for which the probability of loss is very small. For a high
excess contract, the underwriter may expect & loss only once every 100
years, i.e., corresponding to a probability of loss of 1%. As long as
the underwriter can quantify his subjective evaluation of loss
potential, a FDF can be created. For these high excess contracts, the
frequency of loss is the difficult variable to estimate. The average
saeverity is typically assumed to be distributed uniformly across the
layer, i.e., all sizes of loss to the contract, if a loss occurs, are

equally likely.

Although this paper uses a discrete, subjective PDF, the approach iwm
equally applicable to use of a continuous PDOF. For a discussion of

pricing/reserving of excess of loss treaties using a continuous FDF,
see Patrick and Johnf41 and the discussion of their paper by

Miccolis[3].

Once the discrete FDFs for the average severity and the frequency are
developed, it is possible to calculate the discrete PDF for the BCU,

Multiplying each average severity by each frequency vields a matrix of
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sivteen estimates for the BCU. Multiplying the probability of each
average severity by the probability of esach freguency vields a sixteen
paint matrix of probabilities. These two matrices form the discrete

FPDF for the RCU,

Biven a FDF of the BCU, we can analyze the impact of the treaty’'s

terms on the expected losses in a systematic way which would be

beoan 8 £ g b
AR ®™AULET LT W

- — - b R TR T T o T e Ly Sy
el L ~ 1 1S F W -

developed only & single point estimate he
BCU. Foar example, there are treaty terms that directly affect the
expected losses ratherrthan the rate. One example is an Annual
Aggregate Deductible (AAD) where the reinsuwred pays the losses up to
the amount of the AAD(these losses would, without the AAD, be subject
to the treaty) and the reinsurer pays only the losses that exceed the
AAD. Another example is an annual aggregate cap on the amount the
reinsurer will pay. The reinsurer will pay losses only up to the
value of the cap and the reinsuwed will pay all losses over the top of
the cap. The reinsured is, in effect, providing an aggregate stop-—

loss treaty to its reinsurer.

Depending on the shape of the FDF, the AAD or the loss cap can have a
significant or minimal effect on the expected losses. Exhibit I shows
a simplified version of the pricing worksheet in use at my company.
The matrix labelled "Unlimited Burning Cost at Ultimate" is the
discrete FDF before the application of a 8% AAD. The matrix labelled
"Limited Burning Cost at Ultimate" is the FDF after the application of
the AAD. The expected BCU without an AAD is 5%. The expected ECU

with the AAD is 0.8%4. Thus, although the AAD equals the expected
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losses before application of the AAD, the expected losses after the
AAD is greater than zero. This is not an uncommon outcome and one

which would be difficult to assess without the FDF.

Once a FDF for a contract is developed, it is possible to calculate
the various moments of the distribution and, in particular, the
expected value of the BCU.  Once the expected BCU is calculated, the
reserve can be calculated as the difference between the expected BCU
and the inception-to-date paid losses. In addition, the reserve can
be calculated at any, say the 9%%, confidence level. By calculating
reserves at various confidence levels, a meaningful range around the
expected value can be developed. Hy calculating the reserve at the 3%
and 95% confidence levels, for example, a range can be established for
the reserves such that there is only & 10% probability that the actual

reserve will fall outside this range.

For a portfolio of contracts, it is possible to calculate the reserve
by summing the expected values aof each of the individual contracts.
This is not the strength of FDF approach, however, since this would be
true even if only a single expected value for each contract were
calcuwlated. The strength of creating a PDF for each contract is that
it provides a means to develop a FDF of the BCU of the portfolio.

With a portfolio FDF, it is possible to calculate a meaningful range

around the expected. Typically, when using aggregate data, an
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arbitrary range is established around the expected value by creating &

low and high indication which reflect a less or more severe set of

assumptions, respectively. Unfortunately, it is impossible to assign
a probability to that range, or more importantly, a probability to

exceeding the high end of the range.

The partfolio FDF is developed by running a Monte Carlo simulation
across all treaties in the portfolio. Another advantage to using a
discrete FDF is the ease and speed of running a simulation. It is not
necessary to calculate the inverse of the integral of the FDF, which
for many cantinuous distributions is impossible to do in closed form,
nor is it necessary to construct the n—fold convolution of the
severity and frequency distributions, nor to select individual claim
amounts for the selected number of claims(in effect running two
simulations: one for freguency and ane for severity). In addition, it
is a fairly straightforward calculation and can be programmed in Lotus

1-2~3.

To run the simulation, it is necessary to construct the Cumulative

Distribution Function(CDF). The CDF is calculated by filrst sorting
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the sixteen estimates of the BCU in ascending order. The CDF is then:

¢

Fo = prab Gl=BCU ) = 25 prmb(x=ECUj )
PR

where x is the actual BRCU.

Dnce the CDF F is developed, the simulation proceeds as follows:

1. For each contract, generate a random number (r) between O and

1.

2. For the value in (1), select the BCU such that F(RCU.) = r.

I Multiply the BCU from (2) by the subject premium for the

treaty to generate dollars of expected loss.

4, Add the result from (3 to a running total for this

iteration.

S. Repeat (1) ~(4) for all treaties in the portfolio.

Exhibit Il shows the input for the simulation of a portfolio of seven
contracts. These contracts represent a real, albeit small, portfolio
for which our company establishes a separate reserve. The block of
data for sach treaty is awtomatically created when the pricing model

is run. The second row is the cumulative distribution of the BCUs
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showrn in row three. Row one is the CDF offset by one BCU.  This row
is needed so that the Lotus macro selects the correct BOU -~ this
compensates for how Lotus selects values when looking up values in a

data table.

Exhibit IIl shows the results of a single iteration of the simulation.
The incurred amount equals the subject premium times the reinsurer’s
share times the selected BCU., As a check on the simulation, the
expected value for each contract is calculated as the product of the
expected average severity times the expected number of tlaims times
the reinsurer’'s share. The sum of these expecteds is then compared to
the average incurred produced by the 1000 simulations. The difference
is less than 0.3%. The actual Lotus macro is shown at the bottom of

this exhibit.

Exhibit IV shows the distribution of 1000 iterations around the
average incurred amount. Exhibit V is a graph of the FDF for the

portfolio based on these 1000 simulations.

Exhibit VI shows the incurred amounts at various confidence levels.
The expected losses for this portfolio are #14.5 million. 1f we
assume that the inception-to-date paid losses are #4 million, then
the reserve bhased on the expected losses is 210.% million., From this
exhibit, a confidence interval can be established around the expected
incurred. For example, to establish a 90% confidence interval around
the expected incurred, select the lower limit at %1% million,

carresponding to the 5% level, and the upper limit at #16.5 million,
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corresponding to the 95% level., This will correspond to a reserve

range of 9 million to #12.8 million.

ARFLICATION OF MODEL TO OTHER
There are reserves ather than loss & LAE reserve that a reinsurer must
establish. Most of these reserves are sensitive to the level of
losses., As such, this method can be used for establishing these

Feser VEs.

Retrospectively Rated Contracts

Many reinsurance contracts are retrospectively rated instead of
praospectively rated. Retrospectively rated contracts are commonly
referred to as swing-rated contracts. The rate for a swing-rated
contract is & function of the losses subject to & prospectively agreed

upon minimum and maximuam. The typical formuila is

Rate = Loss * Loss Conversion Factor + Fired Expense Load

Once a FPDF for the losses has been created, the PDF for the swing rate
is auvtomatically created. BRased on this FDF, an expected rate, and
hence, an expected premium, for each contract can be determined.
Without a FDF for the losses, it would be very difficult to estimate
the expected rate for a given contract. The expected rate is not
necessarily equal tao the rate generated by applying the retrospective

rating formula to the expected l¢

a@%. For example, the expected rate
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for the contract in Exhibit I is 1.71%, or a premium of 2.9 million.
The rate based on applying the swing-rate formula to the expected loss
af L84 is 1.50%(=.8%*1.23+.3%), or a premium of #2.5 millian, &

400,000 difference in the indicated premium.

Typically, the reinsured pays premium using a provisional rate for a

specified periond of time. At the end of that period, the rate is

ol ama sl el dbag  pepad Py eme b L1l oa
[ S Lk £RL TS LHIRE WYL an T L &R 1

5]

fin]

1idd e
ALY

B

rate is usually set neqar the initial expected losses for the treaty,
as actual losses amarge the revised expected losses may be
significantly different from the original expected. For those
cantracts for which the revised expected losses are less than the
original estimate, the reinsurer should set up a reserve for premium

which is anticipated tao be returned to the reinsured.

Exhibit VII is a representative listing of some of the swing-rated
treaties written by my company in the last three years. Column (1)
lists the subject premiumimy company’'s share) for each contract.
Column (2) lists the contractual provisional rate. Column (3 lists
the expected rate for each contract based on the latest review. The
return rate in column (4) is equal to the expected rate less the
provisional rate. It is set to zero if the difference is positive
since that would represent additional premium. Column (5) converts
the retuwrn rate into return premium. Column (&) is the additional

rate and column (7)) is the additional premium.
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2erves for the return premium only. We do not take
cradit for potential additional premium on those swing-rated contracts
that are expected to generate a rate greater than the provisional.
The reserve for return premium ig included in my company’'s unearned
premium reserve. In other words, we do not recognize as earned all
the premium reported to us as earned by owr reinsureds. OFf course, as
the actual premium for these contracts exceed the provisional or the
xpected, we allow that premium to flow through as earned. We do not
establish a return premium reserve for treaties in prior years, since
the premiums for those treaties are no longer reported at the
provisional rate. They are now reported at the developed rate, i.e.,

they are calculated by the swing-rate formula.

Contingent Frofit/Sliding Scale Commission

Many reinsurance contracts include a provision for the reinsured to
participate in the profits of the contract. The profit sharing can be
through either a contingent profit commission or a sliding scale
commission. Both of these mechanisms are a function of the losses of
the contract. As such, they are simply a different form of swing
rating with the provisional rate equal to the maximum rate. Since the
final commission is a function of losses, the FDF of the losses
automatically creates a profit sharing FDF. BRased on this FDF, an
expected profit sharing amount for each contract can be determined.

In addition, it is possible to calculate a confidence interval around
the expected reserve. Exhibit VIII shows the calculation of the

contingent profit commission for the same reinsured as shown in
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Exhibit I. The contract is prospectively rated with a contingent
profit commission rather than being swing-rated. This set of terms

does npt include an AAD.

In a manner similar to that for determining the return premium for
swing-rated contracts, it is possible to calculate the reserve for the
profit-sharing contracts. The reserve is for only those treaties for

MMMMMMMMMMMM - [

comnission must be paid to the reinsureds.

3
L
2

2
5]

recagnition is given to any commission which is eupected to be

returned to the reinsurer.

lovated Los

justment Reserves

Unallocated Loss Adjustment Expense (ULAEY is a function of the number
of claim files that must be handled by the claims department. The
ULAE reserve 1is a function of more than just those claims which
ultimately become losses. For smost excess of loss treaties, most
claims are closed without payment by the reinsurer. PMany claims are
only precautionary in nature, i.e., the current incurred amount is
less than the contract’'s attachment point, but the potential exists to
become a loss to the reinsurer. In fact, many reinsurance contrachts

specify when precautionary claims must be reported to the reinsuwrer.

A natwal by-product of reserving at the individual contre levael is
ar estimate of the ultimate number of claims for each contract. Ry
sunming up these expected number of claims, the total expected number

of claims for the entire portfolio can be determined. Using
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historical ratios of claims closed without payment to claims closed
with payment, it is possible to estimate the expected number of claim
files to be handled by the claims department. The ULAE is then

established as a function of the expected number of claim files.

Our company has used a contract by contract review to set the bulk of
its casualty reserves for two years. It has yet to use the portfolio
FDF to set a confidence interval around the expected, except in a
limited number of cases. There are a number of reasons for this.

Among them are:

1) We only review contracts representing 735% of our casualty
partfolio. We do not review the entire portfolio because it is not
cost effective to do so. Although we do review the majority of the
boak from either a loss or premium viewpoint, we only review
approimately 4074 of the number of contracts. This non-reviewed
portfolico causes some problems when attempting to calculate the
portfolio POF.  One solution is to assume that the reserve for the
non-reviewed portfolio is a constant. The FDF for the portfolio would

then be a function of the PDFs of the reviewed contracts only.

Another solution is to attempt to develop a FDF for the non-reviewed
portfolio and treat 1t as a single contract in the simulation. Of

course, this would tend to reduce the variation in the resulting
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any given point in the cycle since not all segments of the market

respond equally to changes in the market.

?) Since this analysis is used to initially price new contracts, this
method can be used to establish the reserve for all the new business.
Because no actual experience is available, the reserve for these
contracts has & large confidence interval around it. It may be
appropriate to set the reserve for these contracts as something
greater than the expected value. The PDF is a guide to where the
reserve should be set so that management is comfortable with the

reserve.

10) As stated above, a probabilistic confidence interval is a natural
by-product of this method. This helps management understand the true

volatility of the reserve estimate.

11) The portfolio is split into the most homogenous groupings
possible. In addition, assumptions are made at the individual
contract level rather than at the partfalia level. S8Since we know a
lot about the terms of an individual contract, and about the business
subject to the treaty,; it is easier to make assumptions at the
individual contract level than at the portfolio level. For example,
whether the cedant’s Allocated Loss Adjustment Expense(ALAE) is
considered as part of loss or is covered only in proportion to loss is
difficult to determine at the portfolio level. However, the treatment
of ALAE is kpown at the contract level. Another example is whethser

treaties are on a loss occurring duringl(i.e., accident year) basis or
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on a risk attaching(i.e., policy year) basis. This is known at the
treaty level, but the extent that the portfeolio is one or the other

can only be estimated.

To the extent that there is no built-in bias in the pricing
methodology, the impact on the overall indication of errors in
assumptions at the treaty level will be damped. On the other hand, an
error in assumptions at the portfolio level would impact the
indication for the entire portfolio. Given the apparent randomness of
the changes in expected losses shown in Exhibit IX, there does not

appear to be any significant bias in the methodology.

DiISADVANTAGES

1) This method of reserving is extremely time consuming. To reserve
each contract, it is necessary to review the experience; treaty terms
and underwriting information;y check the accounting of the treaty; meet
with the underwriters and claimsmen; etc. The time required can be
reduced by reviewing only the largest treaties or by sampling. The
time required may prevent a company from performing this kind of
review more than once a year. Some other method must be used to check

reserve levels between reserve reviews based on this method.

2) The credibility of the indications of the individual contracts are
difficult, if not impossible, to determine because of the

sub jectiveness of the PDFs. The PDFs are not rigorously, from a
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mathematical sense, developed and, therefore, standard credibility

measurements cannot be used.

CONCLUSIONS

Despite the time required to perform & contract by contract review, I
believe that the advantages mentioned abaove make it a worthwhile
exercise. For any insurer to survive, it must know its book of

business inside and out. This is doubly true for a reinsurer-
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Insurance Comapny
=4 8 [+1:]
acy = it

E Share: 0,08

o8
0o
k]

8
0
7

Expected Preaium Rates
Severity
v 0 4 VP
quency

L] 1,004 1,000 L.00%  1.00%
g L00% 1,004 1004 1.00%
Poo1,00%  1.28%  L.62% 5.00%
VP L91L 4090 5000 5,001

Avg  L.OS% 1.270 2,258 2,80

fivg
1,007
1.90%
2.38%
4,281

L1

i
S
e
—

Expected Loss + LAE Ratio
Severity
Vo b P VP Avg

Frequency

Vo 0,00% 0,007 0,007 0,000 0.00%
0 0,000 0.00%  0.007 25.00% 1.25%
P 0.00% 2B.78% 48.97% 75.00% 41.80%

P 59,024 70.23% 110.007% 145,00% 92,674

fivg 538 31.07% 56.67% 70.34% 46.16%

PR R B R R R B R R R R H P L R R R
LIMITED BURNING COSTS AT ULTIMATE

UNLIMITED BURNING COSTS AT ULTIMATE

Vo i
Severity 173 223
Frequenc  Prob 10,01 45.01
/4aitl
VDo 0.100 10,00 1.75% 2,250

0 0.130 45,00 2.63% 3,381
Po0.250  40.01 4,381 5.63%
Ve 0.350 3,04 6134 7,881
Avg 0095 100,00 3.4 A3

Additional Exposure Factor{eg,

ing Paraneters
1,00% = Min Rate
2.50% = Prov Rate
5.00% = Max Rate

125.00% = Loss Conversion Factor

0,501 = Fixed Expense Load

5.00% = Dther U/W Expense
10.00% = Comsission & Brokerage

P VP
300 350
40,01 5.0%
3,004 3,501

4,501 5.25
7.50%  B.75%
16.50% 12.25%
5.89%  6.B3%

Clash) 100.00%

Avg
256
100,02
2,564
3.84%
6.41%
B.9%%

5.00%
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Severity VO 0 P VP
Prob 10.0% 45.0%7 40,01  5.0%

Vo 10,0% 0.00%  0.00%  0.00% 0.00%
0 45,00 0,002 0.002 0.00% 0.25%
P 40,00 0.008 0.624 2,501 3.75%

v 500 120 2.88% S5.50% 7,281

Avg 100,07 0,061 0.3%% 1270 1.97%

Loss Carridor fr 0,004 . to 5.00%
finnual Loss Cap FHEREREY

Expected Values ($000's)
100X

Subject Preaitd «ivueassnrnirninieirsnsi o 167,425
RITPremius vovevvrnirvnnarninnniaiseneans 2,878
Qther U/W EXPenses cvveerarnnncarencnssans 144
Incurred Losses covvivisnannicasiocranians 1,328
Comm & Broke +vvvvisnnsasnsasnarvonnarnas 287
Underwriting 6ain(Loss) vuvsensvravnsscars 1,115

# of Claiss to Treaty # o.ovvvvainninians 5.2
Total # of Claias{inc Loss Corr)# ........ 32,4
Totals Funded & Max(RDR(PJ=0) ............ 142

¥ Assuses avq loss

fAivg
100,0%

0.00%
0.01%
1.47%
397

0.79%
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0.0%

1,01

4,34
1.3
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91.0%

96.0%
2.9
9.6

94,04
98.0%
40,0%
82.1

91.0%
76.0%
60.9%
36.9

96.0%

97.B%
741

18.8

93.8%

97.8%
3.4%

t6.1

32,04

95,04
3.4

18.5

93.5%
95,94
[3.00
36,4

13 16

96,04 99.5%
99.5% 100.0%
304 3.6
10.6 12,0

98.04 §9.51
99,54 100.0%
43.04 48.0%
2.3 98.5

98,00 99.51
99,51 100,07
63.81 72.5%
9.6 41,7

97.8% 99.8%
99.8% 100.0%
7,94 B.0%
19.5  20.8

97.8% 99.5%
99.5% 100.0%
381 4.5
8.1 2.4

2500 99.0%
99.0% 100.0%
3.5 4.3
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Exhibit I11
Developsent of Portfolio POF

Result of One [teration

{1} (2) {3 (4) (5) Check on Simulation
100X Randos  Burning Reinsurer’s fAverage Values froa Pricing
Subject  Number Cost Share Incurred 100% Reinsurer ‘s
Treaty &  Premius (r) (BCHY =({x3xd) 4 Clms  Avg Sev Share Incurred
1 700,000 0.13785 1.9 0% 1,320 8 2,078 10,04 1,556
2 50,000 0.20976 30.6% 281 3,819 89 244 25,04 4,209
3 50,000 0.90049 56,8 257 7,108 44 335 25.01 5,889
4 1B,000 0.23486 4% 252 228 1§ 89 25.0% 255
5 23,000 0.61318 2.3 39% 189 10 49 35,04 170
6 30,000 0.42729 2.2 951 627 12 35 95.0% 827
7 70,000 0.66425 H.5% 2% 1,894 32 249 23,61 1,833
15,141 Expected istal LessiPricingi 14,535
Expected Total LosstSimulation) 14,509
Fercent Difference -0.2%
Lotus Macrc for Simulation Coaments
\s {windowsofi!‘paneloffi{caic? Disable Gcreen to speed up macro.
{rytipe™stritime™ Recsrd running time,
{gotolsiml® Guta jacation to record éirst iteration
feysumsin™ Sopy value of iteration to sicrage location
{for counter,1,999,1,sin} Loop through 789 more ite
feaicy/dsddistvalMphistvai™aty Dnee simciation is completed, sort the iterations by size.
/dddistvaltdistout M icelei laeep 33 Ther calculate distribution as in Exhibit V).
{panelon} {windowsen} Enable screen again.
Sie {recalccol autsia} Recalculate only the area under
{down3 the heading "Resuit of One Iteration.®
{rysumsin™™ This speeds up the simulation-~you don’t need
to recalculate the 2atire worksheet for each iteration.
Then eove down one row to store result of that iteration.
Counter 1 Keep track of number of iterations

Finish 05:39:33
Start 13:49:44
Elapsed Time  15:49:52
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fAbove 4
Total

Aggregate Loss Distriution Around Mean

Based on 1000 Sisulationsg

Incurred Loss Range

Lower
Limit

0
10,526
11,057
11,588
12,119
12,650
13,182
13,713
14,244
14,775
15,306
15,837
16,369
16,900
17,431
17,962
18,493

Upper
Limit

10,525
11,056
11,587
12,118
12,649
13,181
13,7112
14,243
14,774
15,305
15,836
16,348
15,899
17,430
17,91
18,492
19,023

Simulated Total Loss

Nusher

In Range
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@ o o

1 of Total
In Range

0.9%
0.2%
0.0%
0.0%
0,31
3.8%
11.4%
22,91
25.0%
18.7%
7.5%
4,21
2.6%
2.0%
0.4%
0.1%
0.0%
0.0%

Cuautative
Percent

0.9%
142
f. 1%
14
1. 4%
5.2%
16.6X
39.54
64,5
83.2%
90,73,
94.9%
97,91
99.5%
99,9
100, 0%
100, 0%
100.0%
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Aggregate Loss Distribution

Based on 1000 Simulations
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Tumvistive Lustriiat:

ettty ngureie
H Jose dmoant

$1 $1

11,591
17,350
i3,
13,761

o5 43,8

00 17,781

35t 14

40 14

St 14

0 Ty

555 14,485

50% 16,630

854 14,743

700 14,851

5y 14,970

801 15,113

85 15,298

907 15,578

95y 15,123
17,058
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Year
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87
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Deterairation of Returr Preriun Reserve

Treaty  Subject Trev H bevel Exgect
Nugber  Fremium Xate Less Rate Rate
1001 {4,490 13,00 8.3 7.90% 150007
{1l 7,309 g 14,70%
11502 2,878 9 10.70%
11003 1,688 L8 8,80
5 14,707
16,6 18,671
bl 4,034

a
b
o

'

v Rate =
ect Rete =
ur- Pate =
1 Rate = E
Ratyre Fresjup
Add . Premiun
Subject Fresiu

_,
= 5
T Q-

o

4
E
i7.50% 281

4,007 5
2563 0
0% 76.9

bl

[

n

frovisional Rate as specified ia treaty.

figturn Return
Rate Freajua
0,00% il
0,007 ?
-1.307 (273
0,001 0
IR bl

[}

i

0

0,004
)
G 00 15

Average Rate gs Jetermned ir pricing/reserviag.

Srpect Fate - Frov Rate, if negative,
wpect Rate - Frov Rate, if positive,
= Return Rate # Subject Presiyn

= Add'l Rate ¢ Subject Fremiun

# reflects reinsurer’s share anly,
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RBC Irsurarnce Caospany

Treaty §
JHRE Share:

frequency
Vo

il
p
VP

Avg

?

39999 300000 excess 500000
0.03
Expacted Contingent Profit
Severity

i 9 F VP fivg

0.91%  0.79%  D.60K 0.35% 070

0.69% 0,514 0.220 0,001 (.39

0,267 0,002 0,001 0,000 9.03%

0,001 0.00% 0,001  0.001  0.00%

0,514 0,314 0,161 0,031 0.23

Exhibit VIl

Expected Loss + LAE Ratin

Severity
il i} P VP Avg
Freguency
V0 29.17% 37,504 S0.00% 56.67% 4T3
[ 43,751 56.25% 75.00% 100,007 &£4.89%
P 72,924 93.73% 125,00% 166.67% 107.81%
VP 102,0B% :31,23% 175.00% 233,334 150.94%
fvg 56,88% 73.13% 97,50% 130,00% 84.09%

BRI R R R L R R R R R E R R R R R R I R R L E R R R
LINITED BURNING COSTS AT ULTINAT

Vo

0

Ve

UNLIMITED BURNING COSTS AT ULTIMATE

vo i P yp
Severity 179 225 300 400
Frequenc  Prop 10,04  45.0% 40.0%  5.0%
/48ill
0.100 10,08 173% 0 2,254 3,004 4.00%
0.150 43,00 2,631 3.38% 4,507 6.00%
0.250 40,01 4.38%  S.630  7.30% 10.00%
0.350 3.01 6134 7.887 10.50% 14,007
0.195 100,04  L.41%L 4,397 5.85%  7.80%

Avg

Additicnal Exposure Factor{eg, Ciashl 100.00%

Rating Paraneters

6,00%

25, 00%
10.00%

3.00%
10.00%

]

Dffered Rate

Centingeat Profit Cosmission
R/1 Expense Rllowance

Dther U/¥ Expense
Commission & Brokerage

fivg

259
160,07
2,991
3.88%
b.47%
9.06%

5.05%
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Severity VD ] P vp
Prab 10,04  45.0% 40,04  35.0%
Vi 10,04 1751 2,25% 3,004 4,00%
0 45,04 2,630 3381 4.50%  6.00%
P 40,04 4.38% 5,631 7.50% 10.00%
i 3,08 6,134 7.88% 10.50% 14.00%
Avg 100,04 I.Mi1 4,394 S.85%  7.80%
Less Corridor froa 0.000  to 0.00%
fArncal Loss Cap FRERREER
Expected Values ($000's)
100%
Cerninesassrrerenenays 167,423

Subject Premium ...
RIT Premiue covviiiiiiiiniinininariinaned 10,048

Other U/H EXpENSEs vuvvvievvininnssarsnese 902
Incurred LOSSeS vovvivivasieiniainninann,, B,448
Loam & Broke «ovivvvvniiieenininnniinana, 1,431
Underwriting Gain{loss) vvvvvvevrciieennn.  {338)
¥ of Claims to Treaty # .ovvviiiiiinnnnnn. 30,8
Total # of Claissline Loss Corr) # ..0vu., 32,8
Totals Funded € Max(ROR(P}=0) .. uvvrrenes 171

# fssumes avg loss =

v
100,

2.5

5.4

9.(

5.0

JHR
Shar:



incurred Losses for
Shk
so Current Estisats

Beterminetion of
Irzepiing
. Estirate

Comparison of ©

Trgncted Lustes Percentage

Und. fontract faced o~ Revisw in Change From

Year Number 188 L '8y to B
86 10608 iy 20t 4,741 ~54.7%
86 10052 RIE 1113 35.8%
86 100l 1,308,777 2,i27,8 -39, 1%
86 10004 fo1i2.548 864,030 268.3%
86 10055 170,573 78.803 116,51
86 10004 287,519 158,642 81.2%
86 10007 391,000 30,000 1.3
36 15008 464,963 393,732 =174
B 1099 487,091 388,333 Ta.8%
fié 16010 7,938,363 7,938,363 0,04
86 1001 3,605,032 5,506,032 0.0%
86 16012 66,221 80,447 .24
8t 10013 393,808 411,718 -4.4%
86 10014 1,742,813 1,771,878 -3.3%
86 10015 192,548 144,411 33.3%
B 10016 89,934 74,197 20,2
g 10047 1,881,600 2,150,400 -12.5%
86 10018 2,662,200 3,518,000 -24, 31
84 10019 132,569 692,065 ~80.8%
B 10020 36,032 44,365 -19.1%
Bé 10921 21,782 31,317 -30,8%
Bé 10022 7,118 75,028 -4, 4
Bb 10023 380,064 446,832 -14.9%
86 10024 542,500 840,000 ~39.4%
85 10923 708,750 787,500 BUA
8 10026 1,488,163 1,337,463 11.3%
Total 29,249,269 31,130,504 ~6.0%4

Lpss Ratio 82,14 87,4%
Notes:

1. The expected losses estimated in 1984 represest the original estisates
underlying the pricing of each treaty at inception,

2. The evpected losses estimated in 1987 represent the estimates generated
using the latest information available at the time of the latest reserve review.
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