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A Methodology for Pricing and Reserving for Claim Expenses in 
Workers Compensation 

This paper will describe a new methodology for determining a reserve for 
unallocated claim expenses. While the discussion will focus on workers 
compensation claims, the methodology is equally applicable to other lines of 
business. This paper will describe both a methodology to determine the reserve for 
all claims (including IBNR claims) as well as a procedure to determine the reserve for 
claims reported to date (excluding IBNR claims). 

This is an important issue for workers compensation because the length of time for 
which workers compensation claims remain open, i.e., the duration, has been 
increasing over the last several years. As duration increases, so does the expense 
of handling the claim for the remainder of the claim’s life. 

Self-insurance and large deductible plans have become a commonplace means of 
financing risk. However, few self-insureds handle their own claims. The expense of 
handling claims is one of which risk managers are increasingly aware. As insurance 
companies and third party administrators are under tremendous pressure to cut 
expenses, the need to know the total cost for handling claims becomes increasingly 
important. Companies that understand the cost of handling claims will be more 
successful in reducing costs. 

It is no longer acceptable for companies to es tima te unallocated loss adjustment 
expense fULAE) and, in particular, claim expense reserves by using paid to paid 
ratios. The paid to paid methodology assumes that claims incur expense only when 
initially opened and when closed. While this may not be an unreasonable 
assumption for claims from short-tailed lines, this is definitely not true for liability 
claims. Moreover, the paid to paid ratio itself is subject to distortion when a 
company is growing or shrinking or when a line of business is in “transition “, as was 
the case for workers compensation throughout the early 1990s as many large 
customers moved to deductible policies or towards self-insurance. 

Automated work measurement is one way of estimating the expense of handling 
various types of claims. Moreover, there are differing levels of work effort 
necessary for claims in the first 30 days than on claims that have been open for, 
say, five years. These differences will be discussed. 

Building upon the techniques presented in this paper, a methodology for pricing 
claims-handling services which is applicable to third party administrators or 
insurance companies will be discussed. The implications of pricing claims-handling 
services on a handle-to-conclusion basis versus pricing claims-handling services on a 
limited time handling basis will be discussed. 

Finally, the paper will discuss a methodology for tracking the duration so that the 
rate of claim closing can be monitored. This, in turn, will allow for targets to be set. 
Departments that are interested in implementing new techniques for driving down 
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the duration can use the monitoring techniques to determine if their new claim- 
closing techniques are successful or not. 
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A Methodology for Pricing and Reserving for Claim Expenses in 
Workers Compensation 

This paper will describe a methodology for setting an unallocated loss adjustment 

expense (ULAE) reserve. The method is straightforward and it opens the door to 

several related issues, specifically, a claim department’s monitoring of closing claims 

and the pricing of claims service. Although this methodology is applicable to any 

line of business, this discussion and the examples that follow will focus on workers 

compensation and, in particular, on lost time claims. 

A DEFINITIONS section is included as an appendix. 

Description of Reserve Methodology 

The reserve methodology in its simplest form is outlined below. Additional 

complexities will be introduced after the initial explanation of the methodology. The 

steps are, as follows: 

l produce created and closed claim count triangles and make loss development 

factor (LDF) selections; 

. use the LDFs to project ultimate claims; 

. calculate the projected open claims; 

. estimate the number of open claims during a quarter; 

l calculate the reserve for each year by multiplying the number of open claims by 

the outstanding cost per claim. 

Each of these steps will be discussed further. 
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Produce created and closed claim count triangles and make loss development factor 

(LDFI selections. These triangles should have quarterly evaluations. Ideally, the 

created claim counts and the closed claim counts will be net of both canceled claims 

and claims closed with no payment. Either accident year, report year, or policy year 

triangles may be used, but I prefer the report year version because the 

accompanying statistics are more useful. Later in the paper, I will discuss some of 

these statistics, e.g., the number of months claims will remain open. 

Use the LDFs to project ultimate claims. Since the example uses report year claims, 

the ultimate number of claims is identical to the claims reported after twelve 

months. However, because there are reopenings and also re-assignment of initially 

medical only claims to lost time claims (and vice versa), the number of report year 

claims could change after the end of the report year. 

With accident year data, one could use either closed claims, created claims, or a 

combination of these to project the ultimate number of claims. 

Cakxdafe the projected open claims. There are at least two methods that could be 

used to calculate the projected open claims. The first would be to “fill in” the 

bottom of each of the created and closed triangles, i.e., use the LDFs from step one 

above, to estimate the future created claims and use a similar procedure to estimate 

the future closed claims. Taking the difference of the projected created and the 

projected closed claims provides the projected open claims. In my experience, this 
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can lead to some unreasonable results, e.g., more than 1 OI of claims remaining 

open after ten years for a line where this is not reasonable, which necessitates re- 

selection and re-reselection and so on, of the LDFs. 

My preferred method for projecting the open claims is to calculate another triangle 

which is the ratio of the (actual) open claims to the ultimate claims. By selecting 

the percentage of open claims at each evaluation and then applying this percentage 

to the ultimate number of claims for each year, one derives the projected number of 

open claims. This is illustrated in Exhibit 2. 

Estimate the number ofinforce claims dudng a quarter. One way of estimating the 

number of inforce claims during a quarter is to average the number of open claims at 

the beginning and end of a quarter as shown in Exhibit 3. 

Cahxdate the reserve for each year by multiplying the number of open claims by the 

outstanding cost per claim. Multiplying the average number of open claims in each 

quarter by the outstanding cost per claim per quarter gives the cost of handling 

claims in that particular quarter. Note that this produces the incremental cost per 

quarter as shown in Exhibit 4. Summing all of these costs after a particular point in 

time, e.g., four quarters, results in the reserve for claim expenses as of the fourth 

quarter only for claims open through ten years as shown in Exhibit 4. 

The example shown assumes that the outstanding claim expense per quarter is 

$150 in 1995 dollars. This is not meant to be a true standard that will apply to any 

613196 

157 



company nor should it be construed to be my company’s standard. Future 

expenses are assumed to increase at 4% per year; one could use other 

assumptions. Note that the present value of the reserve could be calculated by 

using $150 consistently for as long as claims are expected to remain open. 

One way of determining the outstanding cost per claim would be an automated 

work measurement study within the claim department. Such a study would 

determine standards rather than dollar amounts since many costs are inflation 

sensitive. For example, one may determine that a typical workers compensation 

claim requires fifteen hours to settle (which could be then translated into a cost 

using the most current hourly rates) rather than saying it costs $700. 

Of course, the reserve calculated in Exhibit 4 covers only the expense in the first ten 

years the claims are open because the triangles used in the example end at ten 

years. Since there are claims remaining open after ten years, and there will likely be 

claims open for as many as forty years (or more), the reserve must be adjusted to 

account for the claims open after ten years. 

The assumption to be used in calculating this “tail” reserve is that any workers 

compensation claim still open after ten years is a tabular claim for which benefits 

will be paid for the claimant’s or the survivor’s lifetime. Note that ten years is used 

in this example only and it is not meant to be a standard. For example, if one has 

data through fifteen or twenty years then one could make the same assumption. 
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One can obtain historical information as to the age of the claimant or survivor ten 

years after the claim is reported (for report year statistics) or ten years after the 

claim occurs (for accident year statistics). Additionally, an assumption must be 

made as to the average age at death to determine how many years the claims will 

remain open. Refinements to this methodology are obviously available, e.g., one 

can apply mortality tables to each claim open after ten years. 

We will assume that claims open for ten years will remain open, on average, for an 

additional twenty-five years. Then the “tail reserve” would be the product of the 

number of claims open after ten years times twenty-five times the annual cost of 

handling the claim. Obviously, the tail reserve calculated in this manner is very 

sensitive to the number of years used in the calculation. The significant dollar 

amounts produced by this methodology (see Exhibit 5) begs the question “Will it 

really cost this much to handle tabular claims?” 

Based on discussions with my claim department it has become clear that, while 

tabular claims incur expense, these claims are less expensive to handle than 

“newer” claims. Typically, the work involved in maintaining an open tabular claim 

is an annual or semi-annual review of the reserve and the mail delivery of a monthly 

or weekly check (which, typically, is an automated process). We have determined 

that tabular claims will incur roughly one-third of the expense of a newer claim. 

Obviously, this may differ from company to company. 
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The tail reserve for each report year is calculated as shown in Exhibit 6. in Exhibit 

7, this tail reserve is shown for each report year after 120 months and the total 

reserve is calculated by summing the cost per quarter after a particular quarter. 

Duration 

We have, thus far, presented a methodology for calculating the total reserve which 

is the sum of the expenses in handling claims in the first ten years and the tail 

reserve for the tabular claims. Note that the reserve calculated in this manner 

results in a reserve for all claims, whether reported or not. For a company that does 

not wish to hold reserves for incurred but not reported (IBNR) claims or for claims 

which are not yet incurred, a variation of this methodology is necessary. 

The concept of duration will be introduced to illustrate the calculation of a reserve 

per claim. Simply stated, the duration is the average life of a claim or the length of 

time, on average, that a claim remains open. P/ease note that duration has a 

different and distinct meaning in the financial community from that offered here. 

Since a claim incurs expense for as long as it remains open, the duration is 

obviously a key factor in calculating both the reserve and the cost of handling a 

particular claim. 

One way of computing the duration of a claim involves counting the number of days 

between the date of report and the date of closure using “many” years. This 

method of computing the duration may understate a company’s duration if the 

claims system began in (for example) 1970 or if the company has not been writing 
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workers compensation claims since the early 1900s because it is not uncommon for 

workers compensation claims to remain open for fifty years or more. Even for a 

company writing business for many years, the duration may be mis-stated if the 

volume has changed significantly over time. 

Another way of estimating duration is to use triangles. For each report year, one 

would take the weighted average over time of the incremental closed claims in each 

quarter as well as the weighted average over time of the incremental reported 

claims in each quarter. The difference of the closed weighted average and the 

created weighted average gives an estimate of the duration for each report year. 

A company with only twenty years of workers compensation experience could 

compute the truncated duration of the first twenty years worth of claims and then 

make the assumption that claims still open after twenty years are tabular claims. 

Using annuity tables, one could then estimate the length of time the tabular claims 

will remain open or one could use a method similar to what was illustrated above for 

the tail reserve. The total duration could then be calculated using a simple weighted 

average. 

As an example, assume the duration of report year 1977 claims as of December 31, 

1996 is 12.6 months and that 99.5% of these claims are closed. The remaining 

0.5% of claims are open and are expected to remain open for an additional 21 

years. The total duration would be (0.995 x 12.6) + (0.005 x f21 + 19.51 x 12) 

= 15 months. 
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Obviously, the duration will differ by state because of the different laws in each 

state for workers compensation benefits. For example, the duration of the 

permanent total claims in the ten states in the NCCI Closed Claims Studies’ ranged 

from 21.3 months (South Carolina) to 50.2 months (Wisconsin). 

Industry data from the NCCI Closed Claims Studies2 showed increasing durations for 

all of the ten states in the study. This study measured the duration in median 

number of days for permanent disability claims through closure year 1992. It seems 

likely that managed care will have some impact on decreasing the overall claim 

duration, but it is too soon to determine the validity of this hypothesis. 

We will assume that the countrywide duration for a workers compensation lost time 

claim (WCLT) claim is 15 months, the cost per month of handling a claim is $50, 

and there is no inflation. Then every reported claim will need to have a reserve of 

$750 (= 15 x $50) set aside. Therefore, the reserve as of any point in time would 

be {the number of created claims} times { $750) minus {the money released from 

the reserve from open claims}. This concept is probably easier to illustrate than to 

explain. 

Assume that one claim is reported at the beginning of each quarter and that the 

number of open claims at the end of each quarter is as shown below. Also assume 

for simplicity that claims close at the end of the quarter. 
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‘Note: This is the number of open claims at the end of each month of the qu~rtar. 

In the example above, the reserve is increased by $750 whenever a claim is 

reported and the reserve is drawn down by $50 for every month a claim is open. 

So each quarter the reserve is computed as the reserve at the beginning of the 

quarter plus the addition to the reserve (from newly-reported claims) minus the claim 

expenses incurred during the quarter. 

In the example above, the assumption is made that claim expense is incurred if the 

claim is open at the end of the month. Since, in the fourth quarter, one claim was 

closed before the end of the first month of the quarter, no money is released from 

the reserve for this claim. In this way, the money set aside for claims that close 

“early” (before 15 months) is there for the claims that remain open “late” (after 15 

months). 
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Pricing Claims Service 

The concept of duration was used to compute the reserve per claim, which can 

easily be modified to derive the price of handling a claim. For many customers 

today and for virtually all National Accounts customers, claims service is an 

unbundled, separately-negotiated piece of the risk-financing program. 

The methodology described here is only for the basic c/aim expenses, i.e., the 

unallocated loss adjustment expenses. The rota/ cost of adjusting claims would be 

the sum of the basic claim expense and the sundry allocated types of loss 

adjustment expenses such as legal expenses, managed care expenses, l-800 

telephone reporting systems, nurse case managers, etc. 

In the examples presented thus far, we have assumed that claims incur uniform 

expenses each month for the first ten years. Discussions with my claim department 

would indicate that this is an overly simplistic assumption. Rather, a claim generally 

incurs the most expense during the first month in which it is open, during which 

time the file must be set up, various phone calls must be made, investigatory work 

is necessary, etc. Therefore, the expense incurred by a claim may better be 

modeled by assuming an intake expense and then several months of outstanding 

expense for as long as the claim is open. 

A further refinement in modeling the claim expense would be to differentiate 

between the outstanding expenses. Again, the idea is that the first few months a 

claim is open are more labor-intensive than the later months. Thus, there may be 
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discriminatory standards for outstanding expenses. The cost of handling a claim 

(excluding ALE) would then be: 

Intake Expense + (OS1 l x months) + ( OS2 l [duration - 1 - xl months), 

where OS1 is the higher cost of handling claims in the first few months and OS2 is 

the lower cost of handling claims later. Note that we are assuming the cost of 

handling a claim in the first month is included in the intake expense, so that we only 

have to account for (duration - I) months of outstanding expenses. 

In setting the reserve using the reserve per claim concept, a reserve equal to 

(OS1 l x months) + (OS2 l [duration - 1 - xl months) would be set aside for each 

claim in the month in which the claim is reported. If the claim closes in the first 

month, then the full reserve would be banked for claims remaining open longer than 

the average life of claim. If the claim remains open at the end of the second (or 

third) month, then OS1 dollars would be released from the reserve. If the claim 

remains open at the end of the fourth and succeeding months, then OS2 dollars 

would be released from the reserve for each month the claim is open. 

These additional claim standards will have to be determined based on some type of 

work measurement study. A few years ago, my company embarked upon an 

automated work measurement study in order to derive precise measures of these 

standards. Although these standards will conceivably differ by state, the real 
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difference by state is due to the duration. One could take these differing durations 

into account in pricing claims service to avoid adverse selection in “problem” states. 

The formula presented above is for handle-to-conclusion pricing, i.e., the fee is 

sufficient to cover the expenses of handling the claim for as long as the claim is 

open. Today many third party administrators (TPAs) also price claims on a limited 

time handling basis. Under this option, an additional fee would be levied to service 

claims remaining open after (for example) two years. Typically, this additional fee 

would be negotiated at the time of sale. 

Today most large (self-jinsureds separately negotiate the cost of claims service with 

an insurance company TPA or a stand-alone TPA. The stand-alone TPA will partner 

with an insurance company who is willing to unbundle its claims service. While an 

insurance company TPA would be willing to offer this limited time handling option, 

many insurance companies would not want the insured to take its claims elsewhere 

to be serviced since these claims are the insurance company’s liability (or 

conceivably could be if serviced under a deductible policy). 

Given a handle-to-conclusion fee, how could one determine the limited time handling 

fee? The statistics in Exhibit 2 show that 22.6% of claims remain open after two 

years. We could then estimate the limited time handling fee for two years as (1 - 

0.226) x HTC, where HTC is the handle-to-conclusion fee. The claims remaining 

open after two years would begin to incur a monthly fee and would continue to do 

so for as long as the claim stayed open. 
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Note that those claims still open at 24 months would likely remain open for an 

additional 24 months. This is calculated as the reserve as of 24 months divided by 

the number of open claims at 24 months divided by the cost per outstanding 

(including inflation). Therefore, if a customer chose instead to pay a one-time fee to 

handle the claims remaining open after 24 months, the necessary fee assuming a 

monthly outstanding expense of $50 would be $1,200 = 24 x $50. 

This one-time fee could also be calculated as the cost of handling take-over claims. 

A customer who has a limited time handling option who chooses to take its claims 

to another TPA would be subject to a take-over claim fee. 

Monitoring the Duration 

As mentioned earlier, there is some evidence that duration has increased during the 

1990s. It also seems likely that managed care will play some part in decreasing the 

duration. Because it is generally true that the longer a claim remains open, the 

higher will be the expense of handling that claim, it is a good idea for claim 

departments to monitor progress or slippage in duration. 

A process for monitoring the duration would be to use quarterly report quarter 

outstanding rates. The example presented below shows claims reported during a 

quarter and the number of claims open at 3, 6, 9, and 12 months. 
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1 -st Quarter 93 
2-nd Quarter 93 
3rd Quarter 93 
4-th Quarter 93 
1 -st Quarter 94 

2-nd Quarter 94 
3-rd Quarter 94 
4th Quarter 94 
1-st Quarter 95 

2-nd Quarter 95 
3rd Quarter 95 

The table below shows the percentage of claims open at successive evaluations. Of 

course, in the absence of change in claims handling, one would expect the same 

percentages throughout a column. 

Percentage of Percentage of Percentage of Percentage of 
Claims Open Claims Open Claims Open Claims Open 

after 3 months after 6 months after 9 months after 12 
months 

3rd Quarter 93 

1-st Quarter 93 

4-th Quarter 93 

2-nd Quarter 93 

1 -st Quarter 94 
2-nd Quarter 94 
3rd Quarter 94 

(6) (7) (8) (9) 
72.9% 57.8% 47.3% 37.0% 
73.6% 51.5% 47.5% 38.7% 

78.6% 

73.4% 58.3% 

59.8% 

47.7% 

49.0% 42.9% 

39.1% 

79.4% 

75.8% 

60.0% 

57.8% 

49.5% 

48.0% 40.3% 

79.7% 

77.7% 

60.2% 

58.1% 48.1% 41.3% 
78.7% 58.9% 48.0% 41.8% 
78.0% 59.3% 48.6% 42.1% 

4-th Quarter 94 
1 -st Quarter 95 
2-nd Quarter 95 

I 4 

3-rd Quarter 95 1 80.5% 1 
I I 

I I I 
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This example has been purposefully contrived to show that claims are remaining 

open longer, at least through the first twelve months. It seems likely that the 

duration of claims reported in the most recent report quarter will be greater than 

that of the earlier report quarters. 

By using report quarter instead of accident quarter, there is no issue with claim 

development. Also, by using report quarter rather than report year, the analyst can 

more quickly discern changes in outstanding rates (because of the frequency with 

which these reports will be produced) or any seasonality that may exist. 

While this type of triangulation may be used to monitor duration, it may also be 

used by claim departments or third-party administrators in setting goals for the 

future. The goal could be to continue to close claims at the same rate or the goal 

could be to close claims more quickly. Certainly, the longer claims stay open the 

higher the total cost of handling the claim although this could be somewhat of a 

trade-off in that closing claims too quickly could lead to more reopened claims 

and/or higher settlement values. 

A claim department or third party administrator who is interested in more 

sophisticated monitoring techniques could use the same types of report quarter 

comparisons at successive evaluations to monitor 

. average incurred claim size, 

. average paid claim size, 
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. average outstanding claim size, 

. ratio of paid ALE to paid loss, 

. average ALE per reported claim, 

. average recovery per claim, 

. recovery as a percentage of loss, 

. ratio of closed claims to the number of claims handlers. 

By monitoring the claim closing rate as well as the claim costs and other measures 

at like points in time, a claim department can monitor not just the closing of the 

claims but the full range of statistics bearing on a claim department’s performance. 

By using the techniques described here, a claim department or third party 

administrator can price claim service based on the total cost of handling the claim. 

This will also allow the company to set up and maintain an adequate reserve and to 

monitor the success in handling the claims. 
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DEFINITIONS 

Allocated loss adjustment expense (ALAE). Expenses associated with settling a 
claim that are allocable to a specific claim, e.g., attorneys’ fees, investigative fees, 
independent medical examinations, many managed care expenses, and court and 
other legal fees. 

Created Claims. Claims reported to an insurance company or third party 
administrator. Also known as reported claims. 

Duration. The amount of time that a claim remains open. Also known as the life of 
claim. 

Handle-to-conclusion. A term used by third party administrators to denote claims 
service that will continue for as long as the claim remains open. The fee charged 
for handle-to-conclusion would, unless otherwise stated, also cover the handling of 
any reopened claims for as long as they remain (re)-opened. 

Intake expanse. The cost of setting up a newly-created claim into the system. 

Limited-time handling. A term used by third party administrators to signify claims 
service for some specified time limit, after which time an additional fee will be 
charged for the continued handling of the claim. 

Outstanding fee. The expense of handling a claim for as long as it remains open. 
This could be expressed in various ways, e.g., as a fee per month or a quarterly fee. 

Reported c/aims. Claims for which the insurance company or third party 
administrator has been made aware. Also known as created claims. 

Thkdpafly administrator ITPAI. A company who is in the business of handling and 
servicing claims. Such a company may also provide other than claims services such 
as loss control, risk management information systems, actuarial services, etc. 
These companies may either be affiliated with an insurance carrier or as a stand- 
alone entity. 

lJnallocated/oss adjustment expense (MAE). Expenses associated with settling a 
claim that are not allocable to a specific claim, e.g., claim adjusters’ salaries, heat, 
light, rent, etc. 
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Workers Compensation Lost Time Claims Exhibit 5 

Calculation of “Tail” Reserve 

The tail reserve would be calculated as the number of claims open after ten 
years times the outstanding expense per year times the number of years the 
claim is expected to remain open. In this example, we assume claims open 
after ten years will remain open, on average, for an additional 25 years. 
Note that the resulting tail reserve is very sensitive to the number of years 
used. 

For example, for report year 1986: 

“Tail” Reserve* = 2,038 x 4 x $150 x (1.04 + 1.04* + . . . + 1.04*‘} 

= $52,961,547. 

As discussed in the paper, the “tail” or tabular claims incur roughly one-third 
the expense of a newer claim. Then the “tail” reserve for report year 1986 
would be $17.653.849. Similarly, the “tail” reserve for other report years 
may be calculated. 

l ft will be helpful to recall the fomtua for the sum of (I geometdc se&s: 

l+q+d+... + g = (1 -tf+‘l//l-q). 

181 



Workers Compensation Lost Time Claims Exhibit 6 

Report 
Year 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

Estimated Projected 
Quarterly Inflationary Number of 
Expense Factor Claims Estimated 

after for 25 Open after “Tail” 
10 Years Years 10 Years Reserve* 

(1) (2) (3) (4) 
50 43.3117 2,038 $17,653,849 
52 43.3117 1,937 17,450,111 
54 43.3117 2,047 19,150,355 
56 43.3117 2,146 20,820,107 
58 43.3117 2,221 22,445,567 
61 43.3117 2,147 22,565,627 
63 43.3117 2,267 24,743,281 
66 43.3117 2,142 24,368,548 
68 43.3117 2,154 25,500,196 
71 43.3117 2,089 25,695,792 

Notes 
(1)e estimated claim expense per quarter is one-third of the expense 

of handling newer claims. 
(2) 43.3117=1.04+(1.04”2)+...+(1.04”25) 
(3) From Exhibit 2, Page 2. 
(4) (1) x (2) x (3) x 4. 
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