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ABSTRACT: 

Periodically, our reinsurance company does a time consuming, 
indepth reserves study of each of its underwriting areas. These 
studies generate detailed information on exposure, market 
factors, report delay patterns, ultimate expected locus ratios, et 
cetera, f or each homogeneous group of contracts in the 
underwriting area. While these studies enable the company to 
periodically check the adequacy of ita resefve levels in each 
underwriting area, they, by themselves, do not yield 

1) interim IDNR for each future calendar month until 
the next study, 

21 projected futuf e calendar period IBNR and known 
ioss for company planninq based on our current book 
of business and future writings, 

7 ,-\ ) a comparison of actual "future" calendar period known 
loss experience with projected “future” calendar 
period known loss experience, 

41 t h e comparison in (3) by homogeneous, group of 
contracts and by accident period. 

The purpose of this paper is to show how the detailed grow 
information from our reinsurance study is used by our company to 
address (1) - 14) above. It is hoped that in prer;enting our 
methodology the reader will be able to abstract general 
principles that will allow him to develop a similar system based 
on his reserve study and its output. The methodology to be 
discussed here is currently in use and programmed on an IEIM-F’C. 
A small teaching example is included. 
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INTHODUCTION 

The purpose of this paper is to show how the detailed 

information from our rcinsurance reserve studies can be used to 

determine the monthly change to IHNR for the interim months until 

the next reserve study and determine the change to IBNK and the 

known loss fcr future calendar periods of interest. It is hoped 

that in presenting our methodology that the reader will be able 

to "see how” to develop his own system based on his company's 

reserving formulae and on the information contained in his 

company's reserve studies. 

Our relnsurance company does an indepth 

reserve study of each of its underwrlting areas as often as 

possible. Given our management’s committment to the production of 

quality reserve analyses and our difficulties in obtaining useful 

data from our system along with the usual problems in grouping 

and analyzing reinsurance contracts, an individual study can take 

three to four months. While the sire of a reserve study prevents 

u s from doing more than one study a year for each underwriting 

area, it follows, given the enormous effort Put into these 

studies, that they do generate valuable detailed information on 

exposure, mar 1. et factors, report delay patterns, ultimate 

expected loss ratios, et cetera, for each homogeneous group of 

contracts in the underwriting area. However, while these studies 

enable the company to periodically check the adequacy of i t.5 

reserve levels in each underwriting area, they, by themselves, do 

not yield 
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1) 

2) 

3) 

4) 

For 

the key 

concerns 

interim IBNR for each future calendar month until 

the next study, 

projected future calendar period IBNH and known 

loss for company planning based on our current 

book of business and future writings, 

a comparison of actual “future” cdl endar 

period known loss experience with projected “future” 

calendar period known loss experience, 

the comparison in (3) by homogeneous group of con- 

tracts and by accident period. 

some time we have been looking for a way to use much of 

information in our latest reserve study to address the 

in (1) to (4) above. In addition, management wanted us 

to be able to generate results overnlght and to be able to run 

vafyi ng senarios for (2) to 14) above. Of course the obvious 

solution in light of today's information is to load all the 

information from your latest reserve study into an IBM-F'C with a 

hard disk and to program it to generate for each group the IHNR 

and known loss figures you need to answer (1) to (4) above and 

then to add up the results over all the groups. This is 

precisely what we did. The inherant speed and storage capacity of 

the IBM-FC makes it feasible to literally do all kinds of calcu- 

lations for several hundred groups in a very short time. 

We now present our methodology for extending a reserve study 

into the future. Again, our purpose here is to show our system 

in the hope that it will help the reader to see more clearly how 

he could design a similar system for his company based on their 
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reserve techniques and the information in their latest reserve 

study. 

While we focus on relnsurance for our examples we believe the 

concepts are applicable to primary companies also. 

F’LAN OF THE F’WEH 

In presenting our methodology, we shall follow the following 

format. First, we shall give a brief overview of our reserves 

methodology and of the information found in our reserve studies. 

Then, so we can illustrate our concepts later, we present the 

"information" from a reserve study at Ex amp 1 e Rei nsurance 

Company. This 1s followed by a discussion of how we extend the 

results of a reserve study to obtain calendar period 18NR. Next , 

we address the determination of IBNR for future calendcir periods. 

We will then be ready to discuss the calculation of expected 

known 1 asses for current and future calendar periods. From 

there we ,rave on to a brief discussion of the compar i son of 

actual and e::peLted known loss by calendar period. This is 

followed by 4 section on general issues which is followed by a 

final section on implementation of this methodology on an IBM-PC. 

We conclude with a list of references. 

OVERVIEW OF A RESERVE STUDY 

Before we can discuss how we would case the results of our 

reserve study to project IFNR and known loss for future cdl endar 

periods, we need to briefly review the essence of our reserve 
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method01 ogy and procedures. These have been discussed 

extensively in John (1982), Patri): (1978), and Weissner (1981). 

We begin each reserve study by sorting our contracts into 

homogeneous groups. These groups can be based on coverage (cas- 

ua1ty, marine, property, . ..). category type (working, 

catastrophe, retro rated, . ..). pro rata or excess, line (automo- 

bile, general liability, workers' compensation, fire, SMF, . ..). 

retention, size of contract, . . . (see John (1982 p.129-130)). 

For facultative business some of the typical groups could be 

casualty certificates with low retentions, property certificate 

with high retentions, et cetera. For treaty business some of the 

typical groups could be property pro rata contracts, casualty 

working contracts, crop hail contracts, funded covers, the large 

AlX contract, the large DEF contract, et cetera. One of our 

underwriting areas has over 70 distinctive and credible reserve 

groups. More typically, an underwriting area has approximately 

10 to 30 reserve groups. 

Next, we develop the case reserve supplements (they can be 

positive or negative) which will bring the known reserves 

associated with each group to a level adequate to Pay the 

ultimate liability. The analysis to do this is based on a review 

Of the pet-tinent report period 105s development triangles. 

Through an allocation rule based on the known outstanding 

reset-ves by accident year, the case reserve supplements for each 

group are assigned to individual accident years. 

Simultaneously, we evaluate the “earned but unreported” 

premium associated with each group. This is a very important 
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figure since it can be quite large for P reinsurer and since we 

use full earned premium as a measure of exposure. Our evaluation 

is based on the premium reporting practices of each contract. It 

could also be developed by studying the premi urn development 

triangles associated with collections of similarly sized contracts. 

We also estimate the underlying distribution of the report 

lags associated with the claims of each group. This is discussed 

in detail in John (1982, p. 130-154), Wei ssner (1978), and 

Wei ssner ( 1981, p.287-292). Generally, we have found that the 

underlying distributions of report lags can be adequately des- 

cribed by an e::ponential model, a Weibull model or a log normal 

model. For our purposes here we need only know that a report lag 

dlstributlon has been selected for each reserve group and that 

given the distribution and its parameters, we can, for any 

"accident month", say m, determlne the proportion of claims yet 

to be reported relative to the lultlmate number. Sl nce this 

pr-oportlon is the area under the report lag density and to the 

right of the largest "observable" (not observed) report lag 

relative to the evaluation date of the study, we will refer to It 

as a "tail probability" and label it TPm 

We are now almost ready to determine the IBNK for each group. 

First, let US review our inputs. We have earned premiums by 

calendar/accident year (these can be allocated to 

calendar/accident month) along with a good estimate of earned 

pt-emi urn which is “unreported”. Since a reinsurer has no good 

measure of exposure li Ite car - years, most tend to use earned 

prelni urn or written pren\ium as a general measure of exposure. 
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Since we use earned premium for exposure, it is important to us 

to have a good estimate of our ultimate earned premium. 

Of course, with shifts in rate adequacy even earned premium 

can prove to be a poor exposure base. To overcome this, our 

underwriters, based on review5 of prices, retentions, limits, 

shar e5, and coverage, provde us with “market adjustment factors”, 

labelled MAF’s. These factors record the shifts in rate adequacy 

from year to year. More specifically, you select any year as a 

base year and set the MAF for that year as 1. Also, you select a 

"typical risk" and its price for that year. The MAF for any 

other year is the price you got or would get for that "typical 

r I cl- )' divided by the base year price. This definitxon implierj 

that the factors can be above and below one. (If you selected 

1980 as your base year, most reinsurers would be exhibitinq MAF 

f actor5 below 1 that decrease by year through 1983 due to the so 

called "soft marLet".) 

Dividing the calendar/accident year earned premiums by the 

respective MAF's we have a “better” exposure base. An example 

may help. Assume you have ZZOCI of earned premium in 1980 and 

t100 of earned premium in 1981. If a typical $1 risk in 1980 

generated only 50 cents of premium in 1981, then the MAF for 1981 

is .5 if 19BQ is the base year with MGF of 1. It follow!5 that 

the exposure premium (earned premiums divided by HAF) for 1980 is 

233 (200 divided by 1) and for 1981 is 700 (l!:W divided by .5). 

Given the underlying pricing assumptions it appears that our 

exposure premiums are a reasonable exposure base. 

In addition to exposure premium by calendar/accident year, we 
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also have loss experience by accident year. If we combine the 

known losses with our case reserve supplements, then we can be 

confident that our reserves for known losses are adequate to pay 

ultimate losses. 

WE. are now ready to evaluate the IBNR for each group. The 

formula is discussed in detail in Wei s5ner (1981). Har1ca1ly 

underlying our formula are two relationships. They are: 

I BNF& 

XLRp 

where I HNHm 

EF;, 

MAFm 

XLR 
P 

LP 
TP, 
m 
P 

(EF;, % tICiF,_ ) >: XLH 
P 

x Tt& 

( z IE(NR, + Lp ) % ( 2 (EF’,, % M&F, )) 

m&p h=P 

the IBNR for accident month m 

earned premi urn for calendar/accident month m 

the market adjustment factor for month m 

the ultimate e::posure 1055 ratio for an 

accident per-lad p of many months m (note 

that this rat10 refers to “exposure 

premium” and not premium. Hence the XLR is 

not the same as the ultimate loss ratio) 

the l.:nown losses set to ultimate pay out 

for the accident period p 

the proportlon of claims yet to be reported 

for accident month m 

a specific accident month 

a specific accident period, usually 2 to 5 

years in length, for which the XLHp is 

assumed to be conctant. (see Wei saner 
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(1981, P.276)) 

In reviewing the above formulas, it should become clear that 

al 1 of variables are known for a period p except the XLR and the 

IBNR. Since there are two relationships and two unknowns, simple 

algebra yi el da solutions for the IBNR and XLR (see Wer ssner 

(1981, p. 293-294 1) . 

It follows from al 1 of the above that as a result of a 

reserve study we have for each reserve group, either from inputs 

or outputs, for each month 

EP earned premi urns 

MAF mari..et dd JuEtment factors 

XLR ultimate exposure loss ratios 

along with a distribution of report lags that can be used to 

generate TF’. Also, though it was not mentioned above we usually 

have A claim severity, labelled SW, which 1s by accident month 

and which can be used Zo obtain IBNH counts by the obvious divi- 

sion, that is 

IRNF: Counts& = I BNR n % SEVhL 

AN EXAMF’LE 

Since the purpose of this paper is to show how we use the 

results of a reserve study to project calendar period I HNR and 

known loss, we thought it WOLII~ be best to i 1 lustrate the con- 

cepts with an example. Since a realistic example would prove to 

be unwieldly, we include a very simplified example that is com- 

pletely artificial. None of the numbers are real; in Fact they 
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were selected more for illustration than reality. 

L-et us suppose that “Example Reinsurance C0mpXty” which 

writes only domestic facultative business did a reserve study as 

of 6/X1/84. Suppose that study followed the methods of the prior 

section. Further , suppose the homogeneous reserve groups were 

Fr oper ty , Casualty and Marine (remember we want to keep this 

simple). 

Exhibit 1 shows for each group the results (inputs and out- 

puts by month) of that 6/X1/84 stctdy. For each variable the 

values are given in vector notation with the 6/84 value as the 

first component and the l/80 value as the last component. The 

symbol 
e ’ 

an WL character, is the reshape character. When 

you see something 1 i Ce 12 
e 

. 50 ) you can replace it with 12 .5’s. 

She only exception to the vector notation is the LAG variable. 

Here we store the general shape of report lag distribution (1 = 

exponent i al , 2 = log normal, 3 = Weibull, . . . ) and its two pat-a- 

meters. 

According to e::hibit 1 the Property group parameters for 

October, 1983 are: 

EF = 46<10(:~ 

MAF = -75 

XLR = .60 

SW = JO 

Al so the underlying report lag distribution is log normal (2, 

with parameters 2.24 and .86. 

Finally, for groups 1 i I:e Marine where there is zero earned 
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premium in some months, we will put "filler" numbers in the other 

variables just to keep the vectors consistent. This will be 

useful later. 

Exhibit 2 shows the IHNH and IBNR counts associated with each 

group as of 6/30/84. These figures come directly from the 

reserve study. They can also be regenerated by using the first 

basic relationship. 

IBNR, = ( EF& % MAF, ) x XLFi 
P 

x TF;, 

IDNH Count- = IBNH, 7. SW, 

and then summing over the months in each year. If you WlSh to 

verify these figures, let 

TF;, = FrCLag 2 “b/84 - m” + .57 

and the distribution functions be: 

1) exponental : F(x) = 1 - e,:p (-t(>:-s)) 

2) 1 og normal : F(x) = ( (log >: - ml 7. v) 

where the respective parameters are t,s and m, v? 

EXTENDING THE RESULTS OF A KESEHVE STUDY 

Once a reserve study is completed we would like to use the 

results of that study to keep the IHNR current until the next 

reserve study and to project IBNH and known losses for future 

calendar periods. .&cording to our IHNR formula, if we can get 

earned premium by calendar/accident month and by group, then we 
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on1 y need to develop a rule for projecting market adjustment 

factors, MAF’S, ultimate exposure loss ratios, XLR’s, and 

severities, SEV’s, into the months after a study. This assumes, 

of course, that our report lag distribution remains stable. 

Let ‘5 assume that we can get earned premiums by month and 

group, that the report lag distribution is stable and that for a 

“few months” after a study the “most recent” values of MAF, XLR, 

and SEV should be continued. This seems very plausible. 

Exhibit 3 shows the values of our variables by group through 

Y/30/84. Again, the value5 are in vector format except here the 

1 ead values are for 9/84. Note that the first four values of 

MAF , XLR, and SEV are the same; that is the latest three months 

cat-t-y the b/84 value. All prior (for EF, too) values are as 

they were in Exhibit 1. Also note that Example Re continues to 

ha-/e zero earned premium for Marine. 

Using our basic formula, we can now easily calculate the IBNR 

a5 of Y/50/84 for Example Re. Exhibit 4 shows the IRNR as of 

9/30/84; Exhibits 5-7 show the IBNR calccllation in detai 1 for 

each group. Note that all the variable values below the dotted 

line came directly from the reserve study. Only the 1 atest 3 

months of MAF, XLR and SEV come from our projection rule of “no 

change”. (We are still assuming the earned premiums are real, 

actcta1 val Lle5. 1 

Unfortunately, while We have the cLlmulative IBNR as of 

9/30/84, we need the September calendar month change in IHNR. To 

obtain it, we must subtract the August, 1984 cumulative IHNR from 

the September cumulative IHNH. While this creates no pt-obl em 

-384 - 



mathemet i cdl 1 y , it does confuse some non-actuarial people who are 

very comfortable with cdl endar month changes and very 

uncomfortable with changes to cumulatives. 

While it is indeed informative to see the cumulative IBNR 

associated with a group of contracts as of a certain date split 

by accident year or even by accident month as in Exhibits 5-7, 

underwriters and management tend to be more interested with 

calendar period results. They tend to focus on how much are we 

writing this year and how much IBNH will be added? 

We have found it to be much more productive to discuss the 

change in IBNR for a calendar month and to show how it can be 

divided into vat-i acts pieces due to current and past accident 

months or years. We now introduce the formula for the cdl endar 

mnnth increase to IHNR. The presentation underscores some basic 

concepts that underwriters and management feel comfortable with; 

the formula is, of cours.e, equivalent to taking the difference of 

the cumulative IBNR as of the end of this month and that as of 

the end of the prior month. 

Before we develop the formula for the monthly increase to 

IHNR, let us comment on notation. Further, let us restrict our 

interest to a specific group. Clearly, the resulds for the nanth 

are just the sum of the various group results. 

For a specific accident month, m, let F be the proportion 

of accident month, m, claims that will be reported, according to 

the underlyinQ report lag distribution, in the calendar month of 

i nter-est . 
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That is, 

Fh = FrCLag = “calendar month of interest - m”3 

= FrC”ca1. mon. - m” -,5 < Lag <"cdl. mon. -m” + -53 

where all report lags are measured in months. It should be noted 

that 

F = TP 
n m--I - TFW 

since the probability that a claim from accident month m will be 

reported in this calendar month is the same as the probability 

that a claim from this accident month m will be reported this 

month or in the future less the probability that a claim from 

this accident month m will be reported in the future. The second 

probability in the difference is exactly TF,+,, ; the first 

probability is equivalent to the probability that a claim from 

the accident month just after'accident month m will be reported 

in the future, i.e., TF,-, where "m-l" means just after m. 

This formula for F, gives us an easy way to calculate it. 

In discussing the formula we will also be interested in the 

ultimate expected loss associated with an accident month m. In 

general this ultimate loss would be the earned premium for the 

period times the ultimate loss ratio for the period. Recall 

however that in our reserve study earned premiums have been 

converted to exposure earned premiums (EF % MAF) and the loss 

ratio is an ultimate e::posure loss ratio. Hence, 

Ultimate Expected Loss = (EFti % MAFti ) x XLH 
m 7 
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We now discuss the formula for a group. Let us separate the 

discussion between prior accident months and the current accident 

month. For the current month, the change (increase) to calendar 

month IBNR due to it is the ultimate expected loss associated 

with the exposure for the accident month less the expected losses 

associated with the exposure for the accident month that should 

have been reported. Since the expected reported losses equal the 

ultimate expected loss times the expected proportion of losses to 

be reported, FN , we have using the prior notation, 

Change to IBNR 
n 

= Ultimate Expected Loss 

less Expected LossesmKeported 

this Month 

= Ultimate Expected Lossm- 

Ultimate Expected Loss, x Percent Reported, 

= C(EFYI, % MAF, ) x XLRp 3 - 

C(EF- % MAF, ) x XLRe 1 x r, 

For a prior accident month, the change to calendar month iBNR due 

to it is simply a take down for the expected losses associated 

with the specific prior accident month that should have been 

reported. Observe that IBNR for the ultimate expected losses due 

to this prior accident month would have been included in the 

prior accident month's calendar month. Hence, as time moves on, 

we need only reduce the IBNR associated with each prior accident 

month based on expected reported losses. Following the above, 

for a prior accident month m, we have: 
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Change to IHNR- = - [(EF, % M"Fm. ) x XLR 
P 

3 x F- 

To clarify this formula let us return to our example. Exhi- 

bits 8, 9, and 10 provide the details of the group calculations ~j 

for the September, 1984 Monthly Increase to IBNR. Note that the 

first four columns of Exhibit 8-10 are identical to the first 

four columns of Exhibits 5-7 respectively. Also, in Exhibits 8-10 

the fifth column contains the P values whereas in Exhibit 'J-7 the 

fifth column contains the TF values. Note that successive dif- 

ferences of the TF values yield the F values. Columns 6 and 7 

show the current month expected increase to IHNR (the ultimate 

loss due to the current month’s exposure) and the current month 

expected decrease to IHNR (the expected reported losses due to 

each accident month). Finally, column (8) contains each accident 

month’s contribution to the monthly increase to IBNR. Column (9) 

shows each accident year's contribution. Again, observe also 

that all the parameterc- from the reserve study are enclosed by 

the dotted lines. 

We have found exhibits like this to be very useful in 

discussing monthly IBNR. It is easy to see the increase in the 

monthly IHNR due to the current month's new eyposure and the 

decreases in the monthly IBNR due to the prior month’s 

exposures. It is easy to see the “length of the tail" or the 

number of prior months that still effect the IPNR. Further, for 

groups like Marine, see Exhibit 10, the scheduled reduction of 

IBNR due to expected loss patterns is clear to see. 

Exhibit 11 summarizes the results of Exhibits E-10. These 
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summaries of the monthly change to IBNR by group and by 

contributing accident year seem to be more than adequate for 

monthly reports. 

Of tour 5e, some people will want to see both IBNR's - the 

cumul at i ve IBNH as of month end and the change in IBNLH for the 

month. Exhibits 12A and 128 do just that. In addition, they 

show the year to date change to IBNR which is simply the sum of 

the monthly changes to IHNR for each of this year's months to 

date. A formula much like the monthly change to IHNH formula can 

be developed to generate this figure directly. 

Exhibit 13 contains a summary of the month’s IHNR for August 

and September, 1984. From these you can verify that the monthly 

formula is equivalent to taking the difference of the cumulative 

ISNR figures. 

The above methodology and computer sheets describe how we can 

move the results of a reserve study forward in time to set 

month1 y changes to IBNH. Of course, we have assumed that we 

would receive earned premium each month by group and that for a 

“few months” anyway we could extend our factors by using the 

latest study factors. We'll discuss these assumptions in more 

detai 1 later. 

PHOJECTED IFNK FOR FUTURE CALENDAR PERIODS 

As soon as the September, 1984 IBNH, both cumulative as of 

?/30/84 and monthly change for September, has been reported to 

the Comptroller, Management wants to know (l), how much more IBNH 
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Will we have to book: by year end and (2) how much IHNF,’ will we 

booi,. ne:.: t year. The f i t-st question is usual 1 y motivated by the 

need to evaluate the year-end results early and often so 

strategic planning can take place. The second question is 

usually related to next year’s budget and planning process. 

Sl nce our best information is contained in the most recent 

reserve study parameters, it seems only natural to use these 

pat-ameters with a rule for recent month’s parameters along with 

some good estimates of earned premium for each group. 

Let ‘5 tacI.le question one first. Here we must extend our 

parameters another three months, i .e., to October, November and 

Drcember 1984. We have already moved the MAF, XLR, and SEV for- 

ward in time by assuming that July through September, 1984 have 

the same values as June, 1984. Let’s continue this rule and 

a~ss~qc, the June, 1984 value for M&F, XLR ) and SEV to the values 

for Ortobet- through Decenlber 1754. (Of course, if there 1 s good 

reason to lncl-ease or decrease valcter one should do it - more 

later.) Further , let5 aswme the eairned premium projrctlons for 

Octcber through December, 1984 are 55,750 and 27,583 per month 

for the F’rc*perty and Casc~alty groups respectively. 

Ex h i b i t 14 shows the recsrving pat-ameters we c-ha1 1 use to 

n,al.~e o~tr year-end proJectIon. They are based on our rule for 

movi rig parameters forward in time and on the study earned 

premiums prior to 6/84, the actual earned premiums for 7/84 to 

9184 and the projected earned premi urns for 10/84 to 12/84. 

Again, the first component of each vector 1s 12/84. 

1Jsi ng our IENR formulas, we oljtaln the pr-elected December, 
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1984 IBNR results. Exhibit 15 shows the results by group and by 

accident year. Clearly the expected increase to IBNR over the 

next three months (lo/84 to 12/84) is 120,960, that is 1,533,836 

(the al 1 groups cumulative IBNH as of 12/84 - see Exhibit 15) 

1 es.5 1,417,876 (the all groups cumulative IBNR as of 9/84 - 5ee 

Exhibit 12). One could also ta1.e the difference of the respec- 

tive year-to-date changes to IBNR, that 1s 491,986 less .%71,026. 

To determine the change in IHNR for 198; we need to aqa1r-l 

move OIlI- parameters forward in time. Let ‘5 assume that the 

earned premiums for the next year are pt-ejected to be 33,175 and 

24 8?‘= 1 --t per month respectively for the Casualty and Property 

groups. Mar i ne continues to get zero earned premium. (If you 

l.now your earned premium varlec- by season, you could enter the 

seasonal 1 y ad just ed p!-OJeCted earned pr emictm. ) Let5 a150 a55ume 

ti1at the XLR and SEV cdn -emdin at the 6184 val ue. Iiowever , 

litit’s assume that due to increases in prxcec,, the MAF values 

In I 985 wf 11 be 20% higher than at the end of 1984. Ttils means 

that 7184 - 12184 have the 4/84 MAF value but l/85 - 12/85 have 

the 6/84 MAF value times 1.2 (a more realistic approach, given 

that prices have suddenly jumped 20% in a month, would be to let 

the MAF value in each successive mont.h be approi: i mate1 y 1 .a2 

times the prior month PlAF brglnning with the l/US MAF.) 

Exlrihlt lb chows the rescrvlng parameters through year-end 

1985. They at-e based on the above rules for setting parameter 

values. The vector begins, of cow-se, with the 12/85 value. 

Again , usi ng our f ormul as, we obtain the projected December, 

1985 IPNF? rcsul ts. E:xhibit 17 shows ttle resul tc- by group and 
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accident year. Clearly, the expected increase to 15NR for 1985 is 

145,745, the all groups year to date IBNE Increase less the IHNFi 

decrease, i.e., 874,225 - 740,480. You could also subtract the 

al 1 group5 cumulative IBNR figures as of 12/85 and 12/El4 (see 

Exhibit 15) i.e. , 1,684,581 - 1,538,836. 

Clearly different rules to move the parameters forward in 

time could have been used. Moreover, in doing projectlons, you 

CC+y want to run various senat-ios. Hopefully, the above illus- 

trates how projections can be developed. 

EXF’ECTED t:NOWN LOSSES 

In addltlon to current and future IENF: questions, manasement 

al so has current and future known 10555 questions. More 

z.p~clflc~lly, what does the latest reSer’,e study irr,ply about the 

e.:pL’ctf.d l:nown losses for- tlge latest calendar months? Can we use 

the expected I nown loss figures to monitor our actual experience? 

What tl0e5 the reset-ve study imply about the expected calendar 

per 1 od I.nown 1 osces for ne::t year or for the rest of the curr-ent 

year? 

Under certain regularity assumptions, the answers to these 

que,st 1 on5 are already contalned in our e::hibits. In fact, if 

/our lozces are reserved to ultimate on the day they are first 

-eceived and you therefore i\ave no case development tc> consider, 

.11e e:rpected known loss for a calendar pet-iod is exactly equal to 

he “decrease” part of the IBNK’ for the calendar period. That 

s , the c::pected 1 nccwn loss is precIseI y the e-::pected. reported 
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1 o5se5 for t h e calendar period. It follows then that the 

expected known loss for the September, 1984 calendar month is 

56 ,214 (5132 E::hibit 11, al 1 groups, the total in column 3) and 

that the expected number of claims ie 781.2. The expected known 

loss for the remaining three months of 1904 evaluated at 9/X)/84 

is 177,112 which is the 12/1.1/84 year to date expected known loss 

of 627 ,266 (see Exhibit 15, al 1 groups, the total in column 8) 

less the 9/3’:)/84 year to date expected known loss of 4X),15 (see 

Exhibit 11 , al 1 groups, the total In column B). The expected 

number of claims is 1433 which is 8,710.7 less 6,260.7. Finally, 

the expected !.nown loss for the 1985 calendar year is 748,480 

which is the 12/31/85 year to date e::pected loss figure on 

e::hibit 17 (see all groups, the total in column 8). 

Of course, the no case development asr;ctmptlon 1s definitely 

an unreallcitlc e5sumption. However, if one can assume that case 

de.vel opmtznt patterns are stable and that new cl aims are entering 

the 105s process a5 fast as old claims are being closed so that 

the mi!.: of losses In various stages of development 1s Stationary, 

then the expected known lo 51~s for a calendar period sti 11 equals 

the expected reported losses for the calendar period. 

To ce~? this we need to discuss a number of concepts. First, 

the known 1 ass for a calendar period equals the development on 

claims knorarn at the beginninq of the period (i.e., the change in 

incurred o’ver the period) plus the value as observed at the end 

Of t t-1 e period of all the newly reported claims in the period. 

Since claims develop in this senario, the value of a new1 y 

reportt,d claim at the end of the period is usual 1 y not it5 
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ultimate value or value after development. If we restate the 

known loss for a calendar period using ultimate values for new 

claims, we have 

Known Lo55 = Case development on old claims 

+ Current value on new claim5 

= Case development, for the period, on 

old claims 

+ Ultimate value on new claims 

- Case development, all time, on new claims 

Recall that the IBNR take down (decrease) for expected reported 

losses in a calendar period is precisely the ultimate value of 

the expected new claims in the period. If we can now show that 

the case development on the old claims for the period is equal to 

the fur!. case development over all time for the new claims, then 

the calendar period Known Loss is exactly the "take down piece of 

the monthly IHNR". 

Let us now show that the case development for the calendar 

period on the old claims is precisely the all time case develop- 

ment on the newly reported claims. We are ar;suming, of course, 

that the mix of claims is stationary. The following illustration 

will be helpful in visualizing the concepts. 

Assume that each calendar year we get $100 of new claims and 

that the incurred pattern of development for every calendar year 

as of each year-end is BlOO, *1X), 9110, '$100, 295, *95,... Then 

as of the end of 1983 the report period incurred development 
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pattern is: 

Calendar Year 12 24 36 48 60 72 

1978 100 130 110 100 95 95 
1979 100 130 110 100 95 
1980 100 130 110 100 
1981 100 130 110 
1982 100 130 
1983 100 

Now, given stable development and constant dollars of new claims 

the incurred development triangle at the end of 1984 looks like 

the prior triangle with one older row, i.e., 

Calendar Year 12 24 36 48 60 72 84 

1978 100 130 110 100 95 95 95 
1979 100 130 110 100 95 95 
1980 100 130 110 100 95 
1981 100 130 110 100 
1982 100 130 110 
1983 100 130 
1984 100 

It follows that the 1983 and 1984 legs of the report per i od 

incurred development triangle are: 

Calendar 
Year 

12 24 36 48 6.0 72 

1978 
1979 
1980 100 
1981 110 100 
1982 130 110 
1983 100 130 
1984 100 

95 95 0 
95 95 0 
95 -5 

-.lO 
-20 
+30 

El4 Calendar 
Losses (1984) 

100 95 
The calendar 1984 known losses are $93. Note however that the 

$95 is precisely the ultimate payout on the $100 of new claim5 

and that t_h_e ye_sr_ b_y ye_ac o_n_e yea_c develoemeef lo_zse_s_ ~oc~seon_d 

ere-c-FZELY t-0 ?a2 GLl tQ!s deYelsK!est eat_t_ern- f.oc !a!? PEP. That 

is, the development pattern for our $100 of losses is %lOO, 830, 
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t-20, S-10, s-5, $0 on a change basis. Thus the 30, -20, -10, - 

5, 0 is the development pattern for the individual year's case 

development of old losses or for the all time cas@ development of 

the new claims. 

Thus, if you are willing to assume a level book of claims 

with an homogeneous mix of development stages, we can use our 

IHNR exhibits to estimate the known loss for a calendar period. 

Of course, if you have an expanding book of claims, the suggested 

procedure would probably misstate the known losses. 8ut even 

in that case, the expected known losses for our exhibits might 

serve as a useful guide until you can do something better. 

MONITORING ACTUAL KNOWN LOSSES 

Since all of our IFNR and known loss figures have been calcu- 

lated at the group level (recall the groups are those of the 

latest reserve study) and are avallable by accident year within 

group, we have everything we need to monitor actual known loss 

experience by calendar period. To compare actual versus expected 

known loss experience for a calendar period, we could first make 

a comparison at the total level. If a large difference existed, 

we could do comparisons by group. When the group or groups that 

generated the difference were found, we could do the comparisons 

by accident year. 

In making these comparisons where the expected known loss was 

based on projected earned premiums, one should also compare the 

actual earned permium to the projected earned premium. Since out- 
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formulas use earned premiums as an exposure base, any big devia- 

tion from the projected earned premiums can itself be the cau5e 

of differences between actual and expected known loss. 

SOME GENERAL ISSUES 

Before concluding this paper, we would like to briefly 

discuss some of the underlying, unstated assumptions that may 

cause problems. The issues to be discussed include the alloca- 

tion of earned premium to group, earned but unrecorded premium, 

accident month versus calendar month earned premiums, extension 

rules for the parameters, asbestos, and contract exclusions. 

In this presentation we assQmed that the monthly earned 

premiums received from the Comptroller could be split by group. 

In our company the earned premiums are not split by group. The 

comptroller delivers to us each month the calendar month earned 

premium for each underwriting area. We then allocate this 

premium to group based on the prior year's distribution,of earned 

premium to group. To the extent that our mix of business is 

constant this should be reasonable; if the underwriters decide to 

change the mix of business by group, the allocation will be 

incorrect. To monitor changes in the mix, we continually ask the 

underwriters about their plans, about new big treaties, about 

major cancellations, et cetera. Note that in our example the 

Marine group had no earned premium since early 1983. Thus an 

allocation for 1984 would assign zero to Marine. If the under- 

writers were about to start writing Marine business again, we 
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would have to adjust our allocation ratios. 

We also assumed here that the monthly earned premiums were 

accident month earned premiums. Clearly the comptroller only has 

cdl endar month earned premiums to give us. These can be quite 

different concepts for a reinsurer since many premium5 are sent 

to u5 after they are earned. This happens for instance on 

working treaties which report activity after the quarter, on 

retro-rated covers which could be sending us premi urn “on 

schedule” ten years after the exposure, and on certificates with 

audits. If we can assume that we “knew” that these earned but 

unrecorded premi urns were coming , then our past accident months 

have an estimate of earned but unrecorded premiums. If we re- 

place the past accident months estimated earned but unrecorded 

premi urn5 dollar for dollar with this calendar month’s contribu- 

tions to the past accident months and then set up an earned but 

unrecorded premium for this accident month to reflect the delays 

in premium reporting, it seems to us that the increases and 

decreases to this month’s calendar earned premium for earned but 

unrecorded premiums offset each other, if you are writing a 

constant premium volume. Hence, the comptroller's calendar month 

earned premium is for all practical purposes equivalent to the 

"full" accident month’5 earned premium. 

Let us now discuss our extension rules for moving parameters 

forward in time. In most of our presentation we either continued 

the most recent value (i.e., the 6/04 value) or made an across 

the groups change (i . e., the MAF in 1985 jumped by 20%). It 

seems to us that within 5ix month5 of a study the continuation 
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rule is best. If you want another rule you’re free to use it. 

However in dealing with hundreds of groups we found that the 

rules for extension should be kept simple, should be applied 

uniformly to all groups and should- apply for several months. 

While the updating of the parameters is difficult if it is 

complex, the task is miniscule in comparison to the task of 

getting underwriters to help you update the parameters group by 

group. 

Finally, we have found it necessary to treat some contract5 

and issues outside the formula. We do not allow the earned 

premium for large reserve transfers, funded covers, or certain 

financial guarantee cover5 to enter the formula. The IBNR and 

known loss for these are handled outside the formula. Further, 

because of the issues, surrounding asbestos, and other mass action 

claims, we handle the IBNR and known losses for them outside the 

formula. 

SYSTEMS IMPLEMENTATION OF THIS METHODOLOGY 

In this section we include some comments that might help the 

reader if he desires to develop a system like ours on a personal 

computer. We will comment on our hardware, creation of the 
E- 

database, changing the database, monthly runs for financial 

results, output upt i on5 , and documentation. 

Currently our system is programmed in APL and run on an 

enhanced IEiM FC with 51% internal memory, a hard disk and two 

d i 5 k dri ve5. Our system covers eight underwriting areas. The 
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largest has two cost centers with approximately seventy groups 

per cost center. The smallest has one cost center with five 

groups. 

In creating the database of reserving parameters we decided 

to set up one file for each group’s parameters. In fact, the 

group parameters in exhibit 1 are copies of the group files. If 

YOU can download these parameters from another system YOU can 

save a lot of time. We load the parameters, including earned 

premium, from a reserve study by hand. The parameters from the 

reserve study of the largest underwriting area can be set up in 

three days. Since we intend to update or extend these parameters 

forward in time you must leave space in the files for growth. At 

times, our need to hold up to 20 years of earned premi urns has 

caused storage space problems. We store the data on disl.ettes 

and keep the programs on the hard disk. 

To update or extend the parameters each month we found that 

we needed many options. We developed various extension rules, 

i.e., repeat the prior factor, multiply the prior factor by a 

se1 ected input , use a new factor that is being input, truncate 

the prior three factors and update the file using one of the 

abov* options for the next four factors, et cetera. Further, we 

found that we needed to be able to chanye selected parameters in 

selected groups. Sometimes a special review of certain large 

contracts caused us to change the associated group parameters. 

Rlso we found that we needed to store the reserving parameters 

associated with future projections on separate disks from the so 

called official parameters used for the monthly IHNH. 
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To obtain the monthly change to IBNH we must obtain from the 

comptroller the calendar month earned premium for each under- 

writing area, then allocate it to group and then calculate. We 

can do all the updating for a month for all the areas and run the 

results in a day. Usually we set the programs to run over night. 

We like to do that because then we can print the results by 

group 9 by cost center, by treaty or facultative, et cetera. We 

have various levels of print options depending on how much detail 

we need. We also have a snapshot option that allows you to look 

at the output of a group anytime. 

In addition to the various print options mentioned above, we 

have developed several parameter summaries for quick review of 

the group inputs, and created several summary output report5 that 

help u5 internally to quickly review the results. Also we have 

begun to store for historical reference the group results and the 

above summaries even though they can be recalculated. Management 

likes quick responses to questions. 

Finally a comment or two on documentation. Of course YOU 

need to have documentation that explains how to run the system. 

Hut you also need a way to keep track of all the extension rules 

and changes that have been applied to the database. You neqd to 

keep track of all the various copies of the database and their 

reason for being. And you need a production record of all the 

runs and their use. Finally, make two backup copies of your data 

disks. If you only have one back up and two disk drives, a new 

per son can erase your database and cau5e you to have to rel odd 

the data. 

-401- 



CONCLUSION 

In this paper we tried to show how we use detailed gt-OUP 

informat ion from our reinsurance reserve study to determine 

month1 y IBNR changes for interim months until the next reserve 

study and determine the expected change to IBNR and the expected 

known loss for future calendar periods of interest. Hopefully 

YOU gained some insight into how you could do something similar 

based on your reserve studies and reserves methodology. If 50, 

our goal has been achieved. 
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EXHIBIT 1 
EXAMPLE REINSURANCE COMPANY 

Reserve Study as of June 30, 1984 
Group Parameters 

GROUP: PROPERTY 
EP = 54000,53000,52000,51000,50000,4900u,48000,4700~,4&Q0Q,4~C~00,44C~00,43Q~0,420C~Q,41 

000,40000,39000,38000,37000,36CK~0,35CWIJ,~~ "4000,33000,32000,31000,3o000,2900o,20o0 
0,27000,26000,25000,24000,23000,,L ~~000,21000,20000,19000,18000,17000,1600o,1~~00, 
14000,13000,12000,11000,10000,9000,8000,701~0,600o,~o0o,4oc~0,3~o~,20o0,1C~C~~ 

MAF = (6~0.66),(12~C~.73),(12~0.81), (12~0.9), (12pl) 
XLR = ~18~o.6~,~24~o.55~,~12~0.~~ 
SEV = (54pm) 
LAG = 2 2.24 0.86 

GROUP: CASUALTY 
EP = (19p24000),23000,22000,,21000,~ ~0000,19000,18000,17000,1600~,1~o~0,14c~c~~,130~~,120 

~~,~~OOO,~OOOO,~OOQ,~OOO,~O~~,~~~~,SOCI~~,~O~~,~~OO,~OOO,~~OO,~~~~~~ 
MAF = (6pO.511, (12pO.64), (12pO.13). (24pl) 
XLR 5 (42po.9),112po) 
SEV = (42&'lC~OO),~12&'1) 
LAG = 1 0.02 o 

GROUP: MARINE 
EP = (18~0) ,1000,2000,3000,4000, 50Q0,6000,7000,B000,9000,10O00,11000, (14p12000) ,110QO 

,10000,9000,8000,7000,6000,5000,4000,30oo,2o00,1o00 
MAF = (54Pl) 
XLR = (54~1.2) 
SEV = (18Pl), (36plOo) 
LAG = 1 0.05 0 

1) ‘p’ can be defined as follows: ‘Jpb ’ means b,b,b,b,b. 
2) In each vector of monthly parameters, the first component is 6184 

and the final component is l/80. 
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EXHIHIT 2 
EXAMPLE REINSURANCE COMPANY 

Cumulative IBNR as of June 30, 1984 
by Group, by Accident ‘fear 

GROUP : PROPERTY 

ACC curl % CUM # 
YR IBNR I BNR 
84 247,162 4,943.Z 
83 179,535 3.590.7 
82 41,236 824.7 
81 10,617 212.3 

80 1,698 34.0 
TOTAL 480,249 9.605.0 

CUMULATIVE IBNR 

AS ClF:6/84 

GROUF: CASUALTY 

* CUMULATIVE IBNR 
* 
* AS OFa6/84 
* 
+ 
* ACC CUM 8 CUM # 
* YR IBNR I BNR 
* 84 239,459 239.5 
+ 83 319,344 319.3 
+ 82 156,903 156.9 
* 81 35 506 7 35.5 
* 80 0 0.0 
+ TOTAL 751,212 751.2 

GROUP: MARINE GROUP: ALL 

ACC CUM % CUM # 
YR I BNR IBNR 
84 0 0.0 
83 0 0.0 
82 26,006 260.1 
81 28,991 289.9 
80 9,404 94.0 

TOTAL 64,401 644.0 

CUMULAT 1% I HNR 

AS OF:6/84 

* 
* 
* 
* 
+ ACC 
* YR 
* 84 
* 83 
* 82 
* 81 
* 80 
* TOTAL 

CUMULATIVE IBNR 

AS OF:6/84 

CUM * 
I BNR 

486,621 
498,879 
224,146 

75,114 
11,102 

1,295,862 

CUM # 
I BNR 

5,182.7 
3,910.o 
1,241.7 

537.8 
128.0 

11,000.2 
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EP = 

NAF = 
XLR = 
SW = 
LAG = 

EP = 

MAF = 
XLR = 
SEV = 
LAG = 

EP = 

MAF = 
XLR = 
SEV = 
LAG = 

1) 
2) 

EXHIBIT 3 
EXAMPLE REINSURANCE COMPANY 

Reserving Parameters ali of Sept 30, 1984 * 
Based on Reserve Study as of June 30, 1984 

by Group 
GROUP: PROPERTY 

54850,52182,53520,54OCK~, 53000,52000,51000,=i0000,49000,4800c7,47000,460c~0,450c)0,44 
000,4300C1,42000,4 1000,40000,39000,38000,37000,36000,35000,340QO, 33C!i:)O, 32000,3 100 
0,30CKK~,29CK10 ,28(10(, ,27QCKl, 26C%:iQ, "5QQO ,24000,230U0,22000,21000,20C~c~CS, lYOOO, 18CKK1, 
170~30,16000,15000,14000,13000,120~:10,110(30,10~:~00,9000,8000,7~30c1,6000,5000,4000,30 
00 , 21Jclt:B, 1 cjc)c) 
(9~C~.66),(12~C1.73),(12~Ci.E1),(12~C~.9),(12~1) 
(21~0.6),(24~0.55),(12~0.5) 
(57p50) 
2 2.24 0.86 

GROUP: CASUALTY 
27142,25818,26480,119~24000~,23~0~,~ 72C~O0,21000,20000, 19000,18000,17000,16000,150 
00,14000,13000,12000,11000,1~000,9000,80~0,7~00,6~00,~000,4000,3000,200C1,1000,~1 
2poj 
(9PO.5 1),(12~0.64),(12~0.8),(24~1~ 
(45pJ.9) ,(lzpo) 
(45plooo),(12pl) 
1 0.02 0 

GROUP: MARINE 
~21~0~,1000,2000,3000,4000,5000,6000,7000,8000,9~C~0,1C~000,110~0,~14~12000~,11000 
,10000,9000,8000,7000,6000,5000,4000,3000,2000,1000 
(57Pl) 
(57P1.2) 
(21~1),(36~100) 
1 0.05 0 

‘p’ can be defined as follows: ‘5pb ’ means b,b,b,b,b. 
In each vector of monthly parameters, the first component is 9/84 

and the final component is l/80. 
.-. 4 Extension rule: Parameters for months after 6/84 are set at the 4184 value 

(i.e. NAF, XLR, SEV). 
Earned premiums after 6/84 at-e from the Comptroller. 
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EXHIBIT 4 
EXAMPLE REINSURANCE COMPANY 

Cumulative IBNH a5 of Sept 30, 1984 
Based on Reserving F’arameters as of Sept 30, 1984 (see Exhibit 3) 

by Group, by Accident Year 

GFcIJI It’: F’WOPER T Y GROUP : CASIJALTY 

ACC 
VR 
84 
83 
82 
81 
80 

TOTAL 

CUPlULAT IVE 1E:NH 

AS OF:9/84 

curl is CUM # 
IBNR IBNR 

336 517 6 730 7 . 
138:3,0 2t767.8 

33,546 670.9 
8.956 179.1 
1,466 29.3 

518,89410,.377.9 

tiRC)UF’: MAR I NE GROUP: ALL 

ACC CUM f CUM # 
VR I BNR IBNR 
84 0 0.0 
83 0 0.0 
82 22,384 223.8 
81 34 953 - t 249.5 
80 8,094 80.9 

TOTAL 55 ) 430 554.3 

CUMULATIVE IBNR 

AS OF:9/84 

x 
+ 
* 
+ 
* 
* 
46 
* 
* 
* 
* 
* 
* T 

ACC CUM 0 CUM # 
VR IHNR I BNR 
84 36 1 600 , 361.6 
83 300 747 , 300.7 
82 147,766 147.8 
81 33,430 33.4 
80 0 0.0 

.OTAL 843 551 9 843.6 

CUMULATIVE IHNR 

AS OF:9/84 

* 
* 
* 
* 
* ACC 
* VR 
* 84 
* 83 
* 82 
* 81 
* 80 
it TOTAL 

CUMULATIVE IHNR 

AS OF:9184 

CUM $ CUM # 
I HNR I HNR 

698,137 7,092.3 
439,137 3,068.S 
203,696 1 ,042.S 

67,347 462.1 
9,559 110.2 

1.417,876 11,775.7 
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Exhibit 5 

EXAMPLE REINSUHANCE COMPANY 
Cumulative IENR Calculation 

Domestic Facultative - PROPERTY 
As of sept 30,1984 

ACC MON EP MAF TP 
CUMULATIVE IBNH 

ACCIDENT MONTH ACC [DENT YEAR 
(see Exhibit 4) 

SEPT 84 54858 ----I .9992 
AUG 84 52182 .9760 

JULY a4 53520 .9233 
JmET4 

-_---- 
54000 .856S 

.66 . bOl3 _ 7863 MAY 94 
APR 84 
WAR 84 
FEB 84 
JAN 84 
DEC 83 
NW 83 
DCT 83 

SEPT 83 
ALE 83 

JULY 63 
JUNE 83 

MAY 83 
APR 6: 
WAR 83 
FEB 83 
JAN S3 
DEC 82 
NW 82 
OCT 82 

SEPT 82 
AUG 81 

JULY 82 
JUNE 82 

MAY 82 
APR 82 
MAR 82 
FEB 02 
JAN 82 
DEC 81 
NW ai 
OCT 81 

SEPT 81 
AUG 81 

JULY 81 
JUNE 81 

MAY El 
APR El 
MAR 81 
FEE 81 
JAN 81 
DEC 80 
NW SO 
OCT SO 

SEPT 80 
AUG 80 

JULY SO 
JUNE SO 

MAY 80 
APR 80 
MAR 80 
FEE 80 
JAN 80 

53000 
52000 
51000 
50000 
49000 
48000 
47000 
46OOCl 
45000 
44000 
43000 
42000 
41000 
40000 
39000 
38000 
37000 
36000 
3ScJOO 
34000 
33000 
32000 
31000 
;ooclo 
29000 
28000 
27000 
26000 
25000 
24OClO 
23000 
22000 
21000 
2OClOO 
19000 
1eooo 
17000 
1anoo 
1sooo 
14000 
13000 
12000 
11000 
10000 

9000 
0000 
7000 
6000 
5000 
4000 
3000 
2000 
1000 

49832 
46302 
44921 
42045 
37884 
33946 

336537 

Note: 1) 
21 

.66 

.66 

.66 

.66 

.73 

.73 
-73 
.73 

.bOO 

. 600 
600 

: 600 
-600 
.600 
. 400 
.600 

.7181 
-6543 
.5959 
.?I429 
.4951 
-4522 
.4136 
-3790 

.73 
-73 
.7x 
.81 
.81 
.8i 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.90 
.90 
.90 
.qo 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

f 600 
.600 
.600 
.600 

550 
: 550 
.550 
.550 
.5so 
.550 
.x50 
.x50 
.550 
.550 
.550 
.550 
.550 
. 550 
.550 
.5so 
. sso 
.550 
. 550 
. 550 

550 
: 550 
.550 
.550 
-500 
.soo 
.500 
.500 
. !500 
.500 
-500 
.soo 
. ‘JO0 
.soo 

500 
: 500 

.2718 
2511 

: 2324 
.2155 
.2000 
.1860 
.I731 
.1614 
. 1506 
.1408 
.1’17 
.1234 
.1157 

1086 
: 1020 
.0960 
-0904 
* 0852 
.oeoz 
.0758 
.071b 

0477 
:0641 
.0607 
.0575 

0546 
:0!518 
.0492 
.0467 
.0444 
.0423 
.0403 
.0384 
.0366 
.0349 
.0333 
-0318 
.0303 
.0290 
-0277 
.02&S 

30337 
27086 
24194 
19534 
17469 
15639 
14018 
12590 
11304 
10169 

9158 
8256 
7451 
6729 
6083 
4545 
4114 
3726 
3375 
3059 
2772 
251: 
2278 
2065 
1671 
1695 
1574 
1249 
1129 
1020 

919 
828 
744 
660 
598 
534 
475 
421 
371 
267 
233 
201 
173 
146 
122 
100 

79 
61 
43 
28 
13 

Cal(b) = <Co1 (2) + Cal(3)) X Colt41 X Coi(5). 
TP is based on a log normai distribution with 

parameters 2.24.0.86. It is defined as specified 
in the section .An Example . 

138390 

33546 

A66 
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Exhibrt 6 

EXAMPLE REINSURANCE COMPANY 
Cumulative IBNR Calculation 

DamestIc Facultative - CASUALTY 
As of Sept 30.1984 

ACC MON 

SEPT a4 
AUG 04 

JULY a4 
?iJN?B4- 

MAY 84 
APR 84 
MAR 84 
FEB 84 
JAN 84 
DEC a3 
NOV 83 
OCT 83 

SEPT 83 
AU0 83 

JULY 83 
JUNE 8Z 

WAY 83 
APR a3 
MAR 83 
FEB 83 
JAN a3 
DEC I32 
NOV 82 
OCT 82 

SEPT 82 
ALE 82 

JULY 62 
JUNE 82 

MAY 82 
AFR 92 
MAR a2 
FEB 82 
JAN 82 
DEC 81 
NOV I31 
DC-r 61 

SEPT 81 
AUG 81 

JULY El 
JUNE f31 

MAY 81 
AFR 81 
MAR 81 
FEB 81 
JAN 81 
DEC BO 
NOV 60 
OCT SO 

SEPT SO 
AUG 80 

JULY 80 
JUNE 60 

MAY 60 
AFR a0 
MAR 80 
FEB 80 
JAN 80 

Nate: 1) 
21 

- 

CUMULATIVE IRNR 
EF MAF XLR TF ACCIDENT MONTH ACCIDENT YEAR 

27142 .51 .900 I-. 9x10- 
25818 -i 

24OOO 
24000 
24000 
24000 
24000 
24000 
24OOO 
24000 
24OOO 
24000 
24000 
24000 
24000 
24000 
24000 
24000 
24000 
24000 
24000 
23000 
22000 
2 1060 
20000 
19000 
18000 
17000 
1 boo0 
15000 
14000 
13000 
12000 
1 1 ow> 
10000 

9000 
6000 
7000 
bOO0 
5000 
4000 
3000 
2000 
1000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.900 

.900 

.900 

.900 

.900 

.900 

.900 

.64 

.64 
64 

:64 
.80 
.BO 
-80 
.80 
. 80 
.ElO 

60 
:so 
-80 
.80 
.80 
.BO 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
t * 00 
1.00 
1.00 
1.00 

.9OO 

.900 
-900 
.900 
.900 
.900 
.900 
.900 

900 
: 900 
.900 
.9OO 
.900 
-900 
.900 

900 
: 900 
.900 
.900 
.900 
.900 
.900 
.900 
.900 

900 
: 900 
.900 
.900 
-900 
-900 
. 000 
.ooo 
-000 
.ooo 
. 000 
-000 
. 000 
.ooo 
.ooo 
-000 
. 000 
. 000 

.9704 

.9512 

.9324 
.9139 

8958 
:a791 
.a607 
.a437 
.B270 
.BLOb 
.7945 
.7788 
.7634 
.7483 
.?334 
-7189 
.7047 
.6907 
-6771 
. b637 
-6505 
.6;76 
.625O 
.b126 
.6005 
.!SEb 

5769 
: 5655 
.5543 

5434 
: 5326 
.5220 
.5117 
.5016 
.4916 
.4819 
.4724 
.4630 
.4538 
.4449 
.4360 
.4274 
.4190 
.4107 

4025 
: 3946 
.3B67 
.3791 
.3716 
.3642 
.3570 
.3499 
.3430 
.3362 
.3296 
.3230 

Co1 (6) = (Co1 (2) f Co1 (3)) X Co1 (4) X Co1 (5). 
TP is based on an exponential distribution with 

parameters 0.02.0. It 1s defined am specified 
in the sectian ‘An Example . 

47421 
44215 
44450 
39490 
38708 
37941 
37190 
36454 
35732 
27910 
27;57 
26816 
26285 
25764 
25254 
24754 
24264 
23783 
23312 
22851 
22398 
175b4 
16499 
15469 
14473 
13511 
12581 
11683 
lOBl6 

9978 
9169 
8388 
7635 
5526 
4966 
4425 
z903 
3401 
2917 
2451 
2002 
1570 
1154 

754 
370 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(see Exhlblt 4) 
361600 

300747 

147766 

33438 

0 
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Exhibit 7 

EXAMPLE REINSURANCE COMPANY 
Cumulative IBNR Calculation 

Domestic Facultative - MARINE 
AS Of Sept 30.1984 

ACC MON EF MAF XLR TP 
CUMULATIVE IBNR 

ACCIDENT MONTH ACCIDENT YEAK 

SEFT 84 0 1.00 1.200 1 
AUG 84 0 1.00 1.200 , 

0 

1.00 

1.00 

1.200 1 

1.200 
0 

---~----me- 

1.00 

1.00 

1.200 
0 

1.m- 

1.00 1.200 
0 1.00 I.200 
0 1.00 1.200 
0 1.00 1.200 
0 1.00 1.200 

9753 
: 9277 

8825 
: 8395 
.7985 
.7596 
.7225 
.6B73 
-6538 
.6219 
-5916 

5627 
:5353 
.5092 

4843 
: 4607 

4382 
14169 
.3965 
.3772 
.35BB 
.3413 
.3247 
.308B 
.2938 
.2794 
.2658 
.2528 
.2405 
.2288 
-2176 
-2070 
.1969 
* 1873 
.1782 
.I695 
.lblZ 
.l534 

1459 
: 1388 
_ 1320 

1256 
:1194 
.ll36 
.1081 

1028 
: 0978 
-0930 
. OBBS 
.0842 
.0801 
.0762 
.0724 
.OhB9 
.0655 
.0623 
. OS93 

JULY 84 

MAY 84 
AFR 

xNE84 

04 
MAR 84 
FEB 84 
JAN 84 
EC 83 
NOV 83 
OCT 8: 

SEPT 8; 
AUG 83 

JULY 83 
JUNE 83 

MAY 83 
AFR 83 
MAR 8: 
FEB a3 
JAN B? 
DEC 82 
NO” 82 
OCT 82 

SEFT 82 
AUG a2 

JULY a2 
JUNE 82 

NAY 82 
APR 82 
MAR 82 
FEB 82 
JAN a2 
DEC 81 
NOV El 
OCT 81 

SEPT 91 
AUG 81 

JULY 81 
JUNE 81 

MAY 81 
AFR Bl 
MAR Bl 
FEB 81 
JAN 81 
DEC a0 
NOV 90 
OCT 80 

SEFT a0 
AUG 80 

JULY 80 
JUNE a0 

NAY 80 
AFR 80 
MAR 80 
FEB BO 
JAN 80 

6 1.00 1.200 
0 1.00 1.200 
0 1.00 1.200 
0 1.00 1.200 
0 1.00 1.200 
0 1.00 1.200 

1000 1.00 1.200 
2000 1.00 1.200 
3000 1.00 1.200 
4000 1.00 1.200 
5000 1.00 1 . 2cio 
6000 1.00 1.200 
7000 1 . 00 1. ZOO 
8000 1.00 1.200 
9000 1.00 1.200 

10000 1.00 1.200 
l‘Ocl0 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
12000 1.00 1.200 
11000 1.00 1.200 
10000 1.00 1.200 

9000 1.00 1.200 
BOO0 1.00 1.200 
7000 I. 00 1.200 
bClO0 1.00 1.200 
5000 1.00 1.200 
4000 1.00 1.200 
3000 1.00 1.200 
2000 1.00 1.200 
1000 1.00 1.200 

Note: 1) 
21 

CO1 (6) = (COl(2) + COl(3)) x Co114) x &l(5). 
TF ir based on an exponential distribution with 

parameters O.O?,O. It is defined as specified 
in the section ‘An Example’. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(see Exhibit 4) 
0 

0 

410 
779 

1112 
1410 
1677 
1914 
2124 
2309 
2471 
2611 
2732 
2836 
2697 
2566 
2441 
2322 
2208 
2101 
1998 
1901 
1808 
1720 
1636 
1556 
1480 
1291 
1116 

956 
BOB 
672 
548 
43s 
331 
236 
150 

71 

22384 

24953 

8094 
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EXAMPLE HEINSURfiNCE COMPANY 
Monthly Increase to IHNK Calculation 

Domestic Facultatlve - PROPERTY 
For Sept , 1984 

EP MAF XLR 

CURRENT CALENDFIR MONTHLY I HNR 
MONTH EXFECTED INCREASE DllE TD 

P ULTIMATE REF Oti TED ACC I’ION *cc YK 
LOSS LOSSES 

SEF’T a4 54858 .66 . 6oo r -3~ 7 
AUG 84 52lRZ .66 .600 I .0232 I 

49871 39 
0 1,)99 
0 2568 
0 3279 
0 3za2 
0 3-25 
” 2456 
n 2b56 
0 2;60 
0 1884 
0 lb59 
0 I 458 
0 1281 
0 1126 
0 990 
0 872 
cl 769 
cl 678 
0 599 
0 530 
0 470 
0 544 
0 205 
0 271 
0 241 
0 214 
0 191 
0 17* 
0 151 
0 135 
n 120 
” 107 
,:/ 95 
0 76 
0 68 
0 60 
I, 54 
0 48 
0 42 
0 37 
cl 33 
0 29 
0 2s 
0 22 
0 19 
0 14 
0 12 
0 10 
,:> 9 
0 7 
0 b 
0 5 
0 4 
0 3 
0 2 
0 1 
0 1 

49BJ2 
- 1099 
-2568 
-3279 
-3382 

28328 

MY 84 
AFH a4 
MAR 84 
FEB 84 
JAN a4 
DEC a? 
NO” B? 
OCT a3 

SEPT a3 
AUG a3 

JULY a3 
JLJNE a3 

Pint 8: 
AFR 8; 
MAR 8, 
FEEc 8; 
JAN 85 
DEC 82 
NW 82 
OCT a2 

SEF’T 81 
AlJG a: 

JULY a2 
JUNF a: 

MAY 82 
ACH a2 
MRR a2 
FEH a2 
J&N a2 
DEC 81 
NOV 81 
OCT 61 

SEFT a1 
AUG a1 

JULY a1 
JUNE 81 

MAY al 
AFH 81 
MAR a1 
FEH al 
JAN 61 
DEC BO 
NOV 80 
q CT 80 

SEF’T 80 
AUG 80 

JULY aO 
JLINE 80 

MCI-i a0 
AFH a0 
[*AR 80 
FEH 80 
JAN 80 

.OZ46 ’ 

.OSll 

.0280 I 

.0x3 

.0~28 I 

:::z 1 
.a170 
.o1:4 
.o141 I 

.0128 

.“I17 I 

.olOB 

. or:w9 I 

.0091 

.““a3 

.“I177 I 

.oo71 

. OOb5 

. 006 1 

.OO56 I 

. 0052 

.I)048 

.0045 I 

. ou4: 

. nor.9 I 

.0036 

.oo34 I 

.0032 

. oo:cl 

.ooza 
I 

.00x 

.“I?24 

. 0023 

.0022 I 

. 0020 

. 00 19 I 

. 00 1 E 

.oo17 I 

. 00 1 b 

.0015 

.a,“14 I 

Note: II Co1 (6) = (Co1 (7, + Co1 (3)) X Co1 (4) (for current month only) 

-5223 
-29s 
-2656 
-2360 
-l&Z4 
-1.659 
-1458 
-1281 
-1lZ6 

-990 
-872 
-7b9 
-678 
-599 
-550 
-470 
-:44 
-305 
-271 
-241 

-12317 

-2344 

-214 
-191 
-170 
-151 
-115 
-120 
-107 

-95 
-76 -515 
-68 
-&j 
-54 
-48 
-42 
-37 
-35 
-29 
-25 
-22 
-19 
-14 
-12 
- 10 

-9 
-7 
-b 
-5 
-4 
-3 
-2 
-1 
-1 

-73 

2) co1 (7) = co1 (6) x co1 (5). 
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Exhlblt 9 

EXAMPLE REINSURANCE COWANY 
Monthly Increase to IHNR Calculat>on 

Domestic Facultative - CASUALTY 
For Sat , 1984 

ACC WON 

CURRENT CALENDAR 
MONTH EXPECTED 

EP M&F XLR P ULTIflATE FiEFOH EC 
LOSS LOSSES 

SEPT 84 
ALJG 84 

JLJLY 34 
JUNF a4 

MAY a4 
AF’R 84 
MAR a4 
FER 84 
JFiN 84 
DEC 8: 
NOV 83 
OCT 83 

SEF’T 83 
ALJG 83 

JULY 8: 
JUNE 83 

MAY 83 
APR 83 
MAR 83 
FEEt 85 
JAN a3 
DEC 82 
NOV a2 
OCT 82 

SEPT a2 
AUG 82 

JULY a2 
JUNE a2 

MAY a2 
APH a2 
MAR 62 
FEH 62 
JAN 8’ 
DEC 61 
NOV al 
OCT 81 

SEPT 81 
WE 81 

JULY 81 
JUNE 81 

MAY 81 
AF’R 81 
MAR al 
FED al 
JF)N 81 
DEC eO 
NOV 80 
OCT 86 

SEPT 80 
AUG 80 

JULY 90 
JUNE 80 

MAY a0 
APR 86 
Me* 80 
FEB 80 
JAN 80 

27142 .51 .900 
25818 .51 .966 

l-.--y OlOCl 
1 .“I96 

u..Sb~; L - 

2400” 
24000 .51 -966 0181 I 
2 40101) .51 . 960 :0177 
24060 .51 .966 .0174 
24663 .51 .91?6 .6170 
2400” .b4 ,900 .01&7 
24O<iC, .&4 ,900 .Olb4 

24606 .64 , 906 
24606 

.01&l I 

240”” 
24006 
2400* . 900 
24000 .9”0 
240616 .900 

477 
895 
898 
798 
782 
7&d 
751 
736 
722 

24000 .&4 
246W .&4 
24000 .&4 
24060 . 80 

.a0 

. 86 

16000 .a0 
15°C:~” .a0 
! 4ocw . a0 
13000 . 80 
12000 1.0” 
11600 I. IQ0 
,000” 1.00 

9660 1.00 
8000 1.00 
7000 1.00 
bOO0 1.00 
5000 1. cm 
461.K1 1.00 
7001J 1 . 00 
2600 1 . 00 
loo* 1.0” 

0 1 . “0 
0 1.00 
6 1.00 
0 1.00 
0 1.00 
0 1.00 
0 1.00 
0 1.00 
0 1.00 
0 1.00 
0 1.00 
0 1.“” 

.906 
-900 
.960 
.900 
. 900 
.900 
.906 
.90” 
.960 
.900 
.900 
.9oo 
.9ljO 
.900 
.900 
. 901-1 
.909 
.900 
.900 

.0154 [ 
0151 

:014e 
0145 

I 

:O142 1 
.0140 
.0137 
.01;4 

I 

. 0 13 1 

.6129 I 

0126 
:0124 I 

.o121 
0119 I 

:0117 
.0114 I 
.0112 
.OllO I 
.OlOB 
.OlOS 
. Cl 103 
.OlOl i 
. 6099 

0097 
: 0095 

I 

.9”0 

.90” 
-900 
.960 
.900 
.960 
.000 
. 000 
. 000 
. 000 
* 000 
.oocl 
. 000 
. 000 
. 000 

000 
: 000 
. 000 

.6”94 
-0092 
.0090 I 
. ooea 
.OOBb 
. ilOB 
.06a3 I 
.0081 
. ““B” 
.0078 I 

.0077 
I 

2;;: 1 
2 

.0071 I 
:~“,t~ 1 
. “067 
.00&5 I 

47898 
0 
0 
il 

: 
0 
0 
0 
0 
I> 
0 
0 
0 
0 
* 
0 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
15 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

553 
54” 
531 
5”” 
510 
900 
490 
480 
471 
462 
452 
355 
333 
312 
292 
275 
254 
236 
218 
262 
185 
169 
154 
112 
100 

a9 
79 
69 
59 
so 
40 
32 
23 
15 

7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

rate: 1) Co1 (6) = (Co1 (2) + Co1 13)) .i Co1 (4) (for current month only>. 
2) Co1 (7) = Co1 tb) A Co1 (5). 

MONTHLY IHNft 
INCRERSE DUE 713 

ACC MON ACC Yk 

47421 
-El93 
-898 
-798 
-762 
-766 
-751 
-736 
-722 
-564 
-553 
-542 
-531 
-520 
- 5 1 Cl 
-500 
- 496 
-4ao 
-471 
-462 
-452 
-355 
-333 
-312 
-292 
-27; 
-254 
-236 
-219 
-202 
-185 
-169 
-154 
-112 
-100 

-a9 
-79 
-69 
-59 
-50 
-40 
-32 
-23 
-15 

-7 
0 
0 
0 
0 
0 
u 
0 
0 
4 j 
0 
0 
0 

41074 

-&67: 

-29a5 

-676 

0 
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EXAMPLE REINSURANCE COMPANY 
Monthly Increase to IRNR Calculntlon 

Domestic Facultative - MARINE 
For Sept , 1984 

CURRENT CALENDAR 
MONTH EXPECTED 

ACC MON EP MAF XLR F ULT INATE REC’UF:TED 
LOSSES 

SEPT 84 0 I . 00 
AUG 84 0 i.on 

JULY 84 -- L. 00 
JUNE 84 -+.- l.G-- 7.-z- .0430 , 

MAY 84 
APR 84 
MAH 84 
FEH 84 
JAN 84 
DEC 83 
NO” 8.3 
CICT 83 

SEPT 83 
AUG 83 

JULY 83 
JUNE 8; 

MAY 83 
AFR 83 
MAR 133 
FEH ST 
JAN 53: 
DEC 82 
NW 82 
OCT 82 

SEPT 82 
FIUG 82 

JULY 8’ 
JUNE 82 

MAY 82 
APR 82 
MAR 92 
FEE 82 
JAN 82 
DEC 81 
NOV 81 
OCT 81 

SEPT 81 
AUG 81 

JULY 81 
JUNE 81 

MAY 81 
APR 81 
MAR 81 
FEH 81 
JAN El 
DEC EO 
NOV SO 
OCT SO 

SEPT SO 
AUG 8” 

JULY SO 
JUNE SO 

MOY 80 
APH SO 
MFIR SO 
FER 80 
JAN 80 

CJ 1.00 I. 200 
0 1.00 1.200 
0 1.00 I . 200 
Cl 1.00 1 ,200 

b 
0 
0 
0 
0 

1000 
2000 
3'300 
4000 
5000 
6000 
,000 
8000 
9000 

10000 
11000 
12000 
12000 
12000 
12000 
I2000 
12000 
12000 
12000 
12000 
12000 
12000 
i 2000 
13000 
12000 
1 IO00 
I0000 

9000 
8000 
7000 
6000 
5000 
4C’OO 
3000 
2000 
1000 

1 . 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. on 
1.00 
1 .oo 
I.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 . 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 . 00 
1.00 
1.00 
1.00 
1.00 
1 .OO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

I . 200 
1.200 
1.200 
1.200 
1 _ 200 
1.200 
1 .200 
1 . 200 
1.200 
1.200 
1.200 
1. ZOO 
1.200 
1.200 
1.200 
1.200 
1.200 
1.200 
I. 200 
1.200 
1.200 
1.200 
1.200 
1.200 
1.200 
1.200 
1.200 
I . 200 
1.200 
1.200 
1.200 
1 . 200 
1.200 
1.200 
1,200 
I. 200 
L.200 
1.200 
1.200 
1.200 
1.200 
1,200 
1.200 

.0409 I 

.0389 

.0370 I 

.0352 

.0x5 

.0319 .ozo3 1 

.0289 

.0274 I 

.OZ.bi 

.0248 I 

.0236 

.0225 I 
-0214 
-0203 
.019z 
.OlW 
.0175 I 

.Olbb 

.0158 I 

.0151 

.0143 I 

.0136 

.OIJO I 

.0123 

.0117 I 

.0112 

.01Ob I 
.oloL 
.0096 
.0091 

I 

.0087 

.0083 I 
0079 

: 0075 I 

.0071 

.OObS 

.OOb4 

.0061 i 

.0058 

.0055 I 

. 0053 

. oclso 
.0048 
.0045 
.0043 
.0041 
.0039 

I 
.0037 I 
AmE; I 

.0032 

.0030 I 

LOSS 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21 
40 
57 
72 
86 
98 

109 
118 
127 
134 
140 
145 
178 
132 
125 
119 
113 
108 
102 

97 
9: 
88 
84 
80 
76 
bb 
57 
49 
41 
34 
28 
22 
17 
12 

8 
4 

Note: 1) co1 (6) = (CO1 (2) + co1 (3)) x cc.1 (4) (for current mooth only,. 
21 Co1 (7) = Cal (6) X Co1 (5). 

MONTHLY IBNR 
INCREASE DUE TO 

ACC MON ACC YH 

0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 
Ij 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-21 -1148 
-40 
-57 
-72 
‘86 
-98 

-109 
-118 
-127 
-134 
-140 
-145 
-138 -1279 
- 132 
-12s 
-119 
-113 
-109 
-102 

-97 
-9: 
-BE 
-84 
-80 

-76 
-66 
-57 
-49 
-41 
-34 
-20 
-22 
-17 
-12 

-8 
-4 

-415 
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EXHIBIT 11 
EXAMPLE REINSURANCE COMPANY 

Monthly Increase to IBNH for September 1984 
Based on Reserving Parameters as of Sept 30, 1984 (see Exhibit 3) 

by Group, by Accident Year 

PROPERTY 

ACC $ IBNR S IBNR # IBNR # IBNR 

YR INCREASE DECREASE INCR. DECR. 
84 49,871 21,563 997.4 431.3 
83 Cl 12,317 0. 0 246.3 
a2 0 2,344 0 . 0 46.9 
81 0 515 0. 0 10.3 
80 0 73 0. 0 1.5 

TOTAL 49,871 36 . 812 997.4 736.2 

7 EXPECTED NET $ & # IBNR INCREASE Y 

CAL MONTH = 1.5,(x59 261 

GROUP : MARINE 

ACC $ IBNR 
YR INCREASE 
04 (3 
83 0 
02 0 
81 0 
00 0 

TOTAL 0 

~6 IBNR # IBNR # IHNR 
DECREASE INCR. DECR. 

0 0. 0 0.0 
0 0. 0 0. 0 

1,148 0 . 0 11.5 
1,279 0.0 12.8 

415 0 . (3 4.1 
2.842 0.0 20.4 

EXPECTED NET * t # IBNR INCREASE 
CAL MONTH = -2,042 -28 

ACC 
YR 
84 
83 
u2 
81 
82, 

TOTAL 

CASUALTY 

S IBNR 
INCREASE 

47 898 1 
0 
0 
0 
cl 

47,898 

8 Imm # IBNR # IRNR 
DECREASE INCR. DECR. 

6,023 47.9 6.8 
6, 075 0.0 6.1 
2,935 0. 0 3 . 0 

674 0. ia 0 . 7 
!-I 0.0 0.0 

16,559 47.9 16.6 

EXPECTED NET % P, # IBNR INCREASE 
CAL MONTH = 31 ,Z38 

GROUP: ALL 

31 

ACC 8 IBNR S IBNR # IBNR # IRNR 
YR INCREASE DECREASE INCH. DECR. m 

84 97 769 ) 28 ,387 1,045.x 438.1 r” - 
83 0 18 393 ) 0. 0 252.4 * 
n2 0 6,477 0. 0 61.3 7 
81 (:I 2,470 0. 0 23.0 c 
80 0 48S 0. 0 5.6 

TOTAL 97,769 56,214 1,045.Z 781.2 

EXPECTED NET $ 8c # IBNR INCREASE 
CAL MONTH = 41,555 264 
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EXAMPLE REINSIJRANCE COMPANY 
Calendar Month IBNR Summary 

far August and September. 1984 
Based on Reserving Parameters as of Sept 30, 1984 

EXHIBIT 13 

UNDERWRITING COST @MONTHLY QMONTHLY Z’QYEAR-TO-DATE *CUMULATIVE 
AREA CENTER NET EP INCREASE TO IBNR INCREASE TO IBNR IBNR CURR 

-_--__-__--_--____-_----------------------------------------------------------------------------------------------- 
FOR: Auglmt 1984 

FACULTATIVE ALL 78.000 38.253 329,471 11376.321 USS 

FOR: Septorbw 
FACULTATIVE 

1984 
ALL 1,417.876 USS 

l EXACT, OFFICIAL FIGURE Q NOT EXACT DUE TO ROUNDING 
> NOTE: DOES NOT EQUAL ACTUAL YTD TOTAL, UNLESS THE PARAMETERS CURRENTLY IN USE WERE EWPLOYED THROUGHOUT THIS YEAR 
THIS FORMULA EXCLUDES IBNR FOR: CASE RESERVE DEVELOPMENT 
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EXHIBIT 14 
EXAMPLE REINSURANCE COMPANY 

Reservinq Parameters as of Dee 31, 1984 * 
Based on Reserve Study as of June 30, 1984 

by Group 
GROUP: PROPERTY 

EP s ~3~55750~,54858,52182,53520,54C~00,53000,52000,510~0,5000C~,49000,48000,47000,4600 
~,450Q0,44000,43000,42~00,40000,39000,3~~00,37000,36~~00,35000,34000,330~0, 
32000,3,1000,30000,29000,2800C~,~ 37000,26000,25000,24000,i33000,22000,21000,20000,19 
000,18000,17000,16000,15000,14000,13000,1200~~,11000,1~~C~00,90~~0,8000,7000,6000,50 
00.4000.3000.2000.1000 

MAF = ti~~0.6~,,~1i~0.7~,,~12~0.81~,~12~0.9~,~12~1~ 
XLR = (24~0.6),(24~0.55),(12~0.5) 
SW = (60~50) 
LA8 = 2 2.24 0.86 

EP = 

MAF = 
XLR = 
SEV - 
LAG = 

GROUP: CASUALTY 
~3~27583~,27142,25810,26480,~19~24000),23000,22C~00,2~000,20000,19000,18000,17000 
,16000,15000,14000,130Q0,12000,11000,10000,9000,8000,7000~6000,5000,4000,3000,20 
00,1000,(12p0) 
(12~0'.51),(12~0.64),(12~0.8),(24pl) 
(48@.9),(12pO) 
(48p1000),(12(Jl) 
1 0.02 0 

EP = 

MAF = 
XLR = 
SEV = 
LA8 = 

GROUP: MARINE 
t24~0~,1000,2000,3000,4000,5ooo,6000,7000,8000,9000,10000,11000,~14~12~00~,11000 
,10000,9000,8000,7000,6000,5000,4000,3000,2000,1000 
(6Opl) 
(60~1.2) 
(24pl),(36plOO) 
1 0.05 0 

1) 
2) 

‘p’ can be defined as follows: ‘!3Ab * means b,b,b,b,b. 
In each vector of monthly parameters, the first component is 12184 

and the final component is l/80. 
*Extension rule: Parameters for months after 6/84 are set at the 6184 value 

(i.e. MAF, XLR, SW). 
Earned premiums for July, Aug. Sept, 1984 are actual figures 

from the Comptroller, and for Ott 1984 through Dee 1984 
are based on Underwriter projections. 
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* IBNR 
DECREFSE 

58.061 
76.827 
37.747 

8.542 
0 

181,177 

* IBNR 
DECR. 

58.1 
76.8 
37.7 

8.5 
0.0 

181.2 

l 

l 
l 

l 

I C)tt 
l YR 
I a4 
t a3 
l 82 
l a1 
l a0 

l TOTAL 
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CALENDAR KNTH: v/a4 

z IaNR * IBNI? * IBNR 
DECREASE INCR. DECR. 

37,4tib 1.062.3 573.3 
14.773 0.0 186.8 

5.625 0.0 49.2 
2.156 0.0 20.0 

418 0.0 4.a 
60.428 1.0.52.3 834. I 

l 

t 

: 
l 
* 

l 

l 

t 
I 
l 

* 

l 

l 

l 

l 

c 

c 
* 

* 

* 

* 

1 
I) 
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EXHIBIT 1% 

EXAMPLE REINSURF)NCE CDMPCINY 
Projected ISNR Review as of Dee 31, 1984 

Run at Sept 30. 1984 
Based on Reserving Parameters as of Dee 31, 1984 (see Exhibit 141 

by Group, by Wcident Year 

CALENDAR MONTH IBNR SUMMARY FOR 12/84 

UNDERWRITING COST 
AREA CENTER 

@MONTHLY 
NET EP 

@MONTHLY >@YEAR-TO-DCITE +CUMlJLATIVE 
INCREASE TO IBNR INCREASE TO IBNR IBNR CURR 

FACULTATIVE ALL 83,333 38.929 491.986 1.53S.836 us* 

i EXACT, OFFICIAL FIGURE C NOT EXACT DUE TO ROUNDING 
> NOTE: DOES NOT EQUAL ACTUAL YTD TOTAL, UNLESS THE PARAMETERS CURRENTLY IN USE WERE EMPLOYED THROUGHOUT THIS YE&R 
THIS FORMULFI EXCLUDES IBNH FOR1 CASE KESEHVE DEVELOPMENT 
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EXAMPLE HEINSURANCE COMPANY 
Reserving Parameters as of Dee 31, 19854 

Based on Reserve Study as of June 30, 1984 
by Group 

GROUP: PROPERTY 

EXHIBIT 16 

EP = (12p50175),(3~55750),54858, 52182,53520,54000,53OOO,!SZOOO, cJ1000,50000,49000,48000 
,47000,46000,45000,44000,43000,42000,41000,40000,39000,38000,37000,360~0,3~000,3 
4000,33000,32000,31000,300000,, ~8000,27000,26000,25C~00,23000,22000,210 
00,20000,19000,18000,17000,16000,1400~,13000,12~00,11000,1000~,90C~0,8000,7 
000,6000,5000,4000,3000,2000,10C~0 

MAF = 112~0.792), (12pO.663, (12~0.731, (12~0.81), (12,+0.9), (12pl) 
XLR = ~36~0.6),(24~0.55),(12po.5) 
SEV = (72pso) 
LAG = 2 2.24 0.06 

GROUP: CASUALTY 
EP = ~12~24825~,~3~27583~,27142,25818,26480,~19~24000~,23000,22000,21000,20000,19000, 

18000,17000,16000,15000,14000,13000,12000,11000~10000,9000,8000,7000,6000,5000,4 
000,3000,2000,1000,(12&'0) 

MAF = (12~0.612), (12pO.511, (12~0.64). (12~0.8). (24pl) 
XLR - (60~0.9),(12@0) 
SEV = (60~1000). (12pl) 
LAG = 1 0.02 0 

GROUP : MARINE 
EP = (36~0),1000,2000,3000,40C~0 ,5000,6000,7000,8000,9000,100000,1100C~,~14~12000~,110QC~ 

,10000,9000,8000,7000,60uo,5oo0,5000,4000~3000,2000,1000 
MAF = (12~1.21, (6Opl) 
XLR = (72p1.2) 
SEV = (3r ‘), (36~100) 
LAG = 1 0 5 0 

1) 'P' -,n be defined as followslr ‘Spb’ means b,b,b,b,b. 
2) In each vector of monthly parameters, the first component is 12/85 

and the final component is l/80. 
-$ Extension rule: Parameters for months after 6184 are set at the 6184 value 

(i.e. MAF, XLR, SEV). To reflect market rate increases, 
the MAF is multiplied by 1.20 beginning with l/85. 

Earned premiums for July, Auq, Sept, 1984 are actual figures 
from the Comptroller, and for Ott 1984 through Dee 1985 
are based on Underwriter projections. 
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I lBNR * lSNR 
DECREWE INCR. 

0 0.0 
* 0.0 
0 0.0 

542 0.0 
to4 0.0 
196 0.0 

L.342 0.0 

1) IBNR l 

DECR. l 
0.0 l 

0.0 l 

0.0 l 
5.4 * 

6.0 l 
2.0 l 

‘3.4 l 

t IBNR 1 IBNR * IBNR 
INCRE6aSE OECRERSE INCR. 

0 0 0.0 
84 0 0 0.0 
83 0 0 0.0 
82 0 8.693 0.0 
931 0 9.690 0.0 
RO 0 3,143 0. 0 

TOTrx 0 21,526 0.0 

* IBNR 
DECR. 

0.0 
0.0 
0.0 

m.9 
96.9 
31.4 

215.3 

CUM * 
lmm 

0.0 
0.0 
0.0 

105.7 
117.9 

38.2 
261.8 
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EXHISIT 17C 

EXANPLE REINSURANCE COMPANY 
Projected IBNR Review as of Dee 31. 1985 

Run at Sept 30. 1984 
Blsed an Reserving Parameters as of Dee 31. 1905 (see Exhibit 16) 

by Group, by Accident Year 

CALENDAR MONTH ISNR SUMMARY FOR 12/85 

UNDERWRITING COST SMONTHLY OIIONTHLY >BYEAR-TO-DATE *CUMULATIVE 
AREA CENTER NET EP INCREASE TO IBNR INCREASE TO ISNR ISNR CURR 

------------------------------------------------------------------------------------------------------------------- 

FACULTATIVE ALL 75 ) 000 12.146 145,745 1,684.582 us* 

* EXACT, OFFICIAL FIGURE tf NOT EXACT DUE TO ROUNDING 
> NOTE: DOES NOT EQUAL ACTUAL YTD TOTAL, UNLESS THE PARAMETERS CURRENTLY IN USE WERE EMPLOYED THROUGHOUT THIS YEAR 

’ THIS FORNULA EXCLUDES ISNR FOR: CASE HESERVE DEVELOPMENT 
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