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Abstract 

When commuting workers’ compensation reinsurance claims, the standard 

method is to project the future value of the claims using stated assumptions 
for future medical usage, medical inflation, COLAS, and investment income. 
The actuary selects a best guess for each variable, and assumes this 

deterministic number will be realized in the future. To account for the date 
of death being stochastic, a mortality table is used to model the future 
lifetime. 

By assuming deterministic values for future medical usage, medical inflation, 

COLAS, and investment income, the calculation ignores the possibilities of 
higher or lower values. It is shown that these do not generally balance out, 
and that the standard method produces biased results. In low reinsurance 

layers, the commutation amount is overstated, and ín high layers it is 

understated. By removing deterministic assumptions from the calculation, 
bias is removed from the results. The paper gives a detailed, realistic, 
example to illustrate this. 

The implications of the paper reach beyond the narrow realm of workers’ 
compensation reinsurance commutations. The most obvious implications 
are for workers’ compensation reserving, but the essential message applies to 

pricing and reserving of any excess insurance and reinsurance: deterministic 
assumptions often Iead to biased results. 
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Introduction 

Excess reinsurance for workers’ compensation generally pays out over many 
decades. While workers’ compensation claims are usually reported to the 
insurer soon after the accident, and the insurer may soon report them to the 

reinsurer, the loss payments are slow, being made over the Iifetime of the 
injured worker or even the lifetime of uninjured dependents. Consequently, 
even for reinsurance with a relatively modest retention, it can take many 

years to breach the retention, and many more years to exhaust a layer. For 
example, Gary Venter (1995) has estimated that it takes, on average, over 30 
years to pay half the ultimate claim amount. 

At some point after an excess reinsurance treaty ends, but before the losses 
have been fully paid, it is common to commute either the reinsurance treaty 
or the individual reinsured claims. The commutation is a transaction 
whereby the reinsurer pays the ceding company a flat amount, in exchange 

for canceling future liabilities. This saves costs for both parties, since the 

expense of submitting claims to the reinsurer and the cost of paying these 
claims are eliminated. It allows the parties to shut their reinsurance files and 
spend their time on more profitable activities. 

The actuarial techniques for evaluating workers’ compensation 
commutations differ from the techniques generally used in commutations of 
other lines of business. With workers’ compensation (and in some other 
cases, like unlimited medical benefits for no-fault auto) the population of 
claims is generally known at the time of the commutation - there is very 

little lag in claims being reported to the primary company. Also, the amount 
of the payments is not dependent on some future court verdict. The 
payments are based on a fixed annual indemnity amount, subject, in some 

states, to an annual cost of living adjustment, and on the actual medical 

payments to be incurred by the claimant. In the case of peimanent-total 
disability cases, these payments often continue for the rest of the claimant’s 
life. Since the losses are so closely tied to the claimant’s life span, it is natural 
to use the mortality techniques more generally associated with life actuaries 
than with their property/casualty brethren. 
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While the actuarial techniques in these calculations are by now well accepted, 
this paper will argue that the results are systematically biased and can be 

improved upon. The life-table techniques generally assume that mortality is 
stochastic, but that various other variables (amount of medical care, inflation 

rates, investment yields) are deterministic. These deterministic variables can 
be stripped away, much as earlier actuaries stripped away the assumption of 
deterministic mortality. By doing this, we improve the accuracy of our 
calculations and eliminate some biases. 

Though this paper will express the issues in terms of commutations, the 
issues are similar when doing excess workers’ compensation case reserving 
using life-table methods. In other words, even though there are layers that 

we do not expect to get hit, we should carry reserves for those layers. Over a 
pool of claimants, some will die before hitting the upper layers, and others 
will not. The goal should be to get the reserves right on average. 

Life-Tabie Techniaues 

Method 1: Totally deterministic calculation 

The simplest method for performing the calculation is to assume the 
claimant will live to his life expectancy and then calculate the present value 

of the future stream of payments for this time. This method, though simple 
and appealing, is wrong. As actuaries are well aware, and as will be discussed 

in detail later, assuming a deterministic life-span leads to systematically 
incorrect results. 

Method 2: Stochastic date of death 

The actuarial literature contains severa1 papers that discuss the calculation of 

reserves for long-term workers’ compensation cases, and the calculation of a 

commutation value only differs in minor respects from the calculation of a 
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reserve.’ It is generally accepted among actuaríes, and, to a iesser extent, the 

wider insurance community, that the right way to reserve these claims is 

through the life-table techniques routinely used by life actuaries. The big 
advance of the life-table method over a method that assumes the insured will 
live to his exact life expectancy is that it takes into account the probabilities of 

the claimant dying either earlier or later than the life expectancy. This is 
particularly important when dealing with excess reinsurance, because if the 

claimant lives beyond his life expeetancy, a higher layer may be breached. 

The move from a deterministic number of payments to a stochastic number 

of payments, through the use of a life table, is a crucial advance in the 
accuracy of the calculation. A life-table approach allows for the possibility that 
a claimant may live to age 95, and hence pierce reinsurance layers that would 

not have been pierced if he had died at his Iife expectancy. Thus, in 

calculating the value of a commutation for a high reinsurance layer, there 
may be a positive amount in a layer, even though the layer will not be hit 

unless the claimant lives well beyond his life expectancy. In other words, if 
the claimant lives to his life expectancy of, say, 75, a retention of $5 million 

may not be breached. But if he lives another 10 years, to 85, the total 
payments in the additional 10 years of life may be enough to breach the $5 
million retention. 

Put another way, there will be a positive commutation amount in layers that 
we do not expect to get hit. The commutation is (effectively) a purchase of 

reinsurance by the reinsurer, covering the possibility of the claimant 
breaching the retention. There need not be a guarantee that the retention will 
be breached in order for the expected losses ín the layer to be positive. 

1 The classic paper is Ronald Ferguson’s Actuarial Note on Workmen’s Compensution Loss 
Reserves (1971), which applied life-table methods to excess indemnity reserves. He did not 

address the issue of the medical portion of the reserve. Richard Snader (1987) appiied similar 

methods to long-term medical ciaíms. A recent valuable addition to the Iiterature is by Lee 

Steeneck (199~3, who uses an analysis very cfose to the “Method 2” that will be discussed later 

in this paper. 
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AssumWions 

In doing the commutation calculation, the actuary needs to make a number 
of assumptions:2 

l An appropriate mortalify table must be selected. 

l For workers’ compensation, the indemnity amount is generally known, 
but it may be subject to cost-of-living adjustments, which depend usually 
on movements in the average weekly wage in the state. 

l The amount of medical expenses must be estimated for each year in the 
future. This is usually done in two steps: first, estimate the future annuaf 
medical expense in today’s dollars, and, second, estimate what future 

medical price inflation will be, to convert today’s dollars into tomorrow’s 
dollars. 

l The rafe at which fo discount future dollar payments to present value. 

Once assumptions have been chosen, the calculations can be performed, and 
the parties can agree on an amount for settiement.3 

2 In practice, some reinsurance contracts have commutation clauses in which the parties 

have negotiated some of the parameters at the time the contract is drawn up. For example, the 

clause may specify what mortality table to use and what rate to use in discounting the future 

payments. 

3 This paper will not address the crucial impact of income tax. In looking at the 

commutation, one must account for taxes without the commutation, compared to taxes with the 

commutation. 

i) If the claim is not commuted, the reinsurer carries a reserve on its books. For tax 

purposes, this reserve is discounted by the IRS discount factors, and the unwinding of the 

reserve is counted into the incurred losses of the company each year. On the other hand, 

the investment income eamed on the reserve is taxable. 
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The problem, though, as this paper will show, is that the life-table method 
ignores fluctuations in other key variables. Just as it is wrong to assume a 
claimant’s life-span ís fixed, so it is wrong to assume that medical usage and 

inflaiion are fixed. Assuming a deterministic life-span leads to inaccurate 
calculations. Likewise, assuming deterministic medical care and inflation 
will lead to inaccurate calculations. A deterministic life span implies that 
high layers of reinsurance will not be hit, when they do, in fact, have a chance 

of getting hit if the claimant lives long enough. Likewise, deterministic 

medical care and deterministic inflation understate the costs to the highest 

reinsurance iayers. 

Just as Ferguson’s paper stripped away one leve1 of determinism from these 
calculations, so we must strip away further levels of determinism, if we want 

to get greater accuracy. 

A Comurehensive Examde 

The following section gives a realistic example of how one would strip 

determinism from the model. The calculations are significantly more 

ii) If the claim is commuted, the reinsurer takes down the reserves it holds for the claim 

and puts up a paid loss. lf the reserve is greater than the paid loss (as it frequently is, 

because statutory accounting demands undiscounted, or perhaps tabularly-discounted, 

reserves) the reinsurer’s profit rises by the difference between the reserve and the paid 

loss. This profit is taxable. 

The ceding company has the reverse entries on its books. 

When commuting, the tax benefits or tax hits are as important as any other cash fIows. They 

are, however, beyond the scope of this paper. For a detailed discussion of the fax effects, see 

Connor and Olsen (1991). 
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complex than the standard life-table method. However, using computers, the 
problems are not insurmountable, and the results are significantly less biased. 

The Data 

Suppose we are commuting the following claim: 

l Joe Soap has been permanently and totally disabled since 1992. On 1/1/97, 
the effective date of the commutation, he will turn 35 years old. 

l Through 12/31/96, the primary company has paid out $300,000 in medical 
expenses and $70,000 in indemnity payments.4 This is an unusually large 
claim, but by no means unheard of. A smaller claim would not affect any 

of the conclusions. 

l In 1996, Mr. Soap received indemnity payments at the rate of $20,000 per 
year, but these are subject to a cost-of-living adjustment that is effective on 

January 1 of each year, based on the increase in the state-average-weekly- 

wage over the previous year. 

l The best estimate of his future medical expenses is $70,000 per year, in 1996 
dollars. These will increase with medical inflation. 

l Joe’s mortality follows that for the overa11 male population, as shown in 
the 1990 US census. (Exhibit 1) Based on this mortality, his life expectancy 

is 39.6 years.5 

4 For simplicity, we have ignored ALAE in this example. ALAE is usually covered by 

the reinsurance, and should be included if this is the case. However, ALAE is usually a small 

portion of workers’ compensation claims, and including it would not change any of the principles 

discussed in this paper. 

5 One may wonder whether it is reasonable to use mortal+ for the general population, 

when Joe is presumably rather badly injured. Depending on the claimant’s condition, one may 

wish to use impaired mortality tables. It should be noted, however, that contrary to the usual 
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l Our best guess of future inflation is 4.2% per year.6 We assume, for 
conveniente, that changes in the state-average-weekly-wage follow the 
overa11 price inflation in the economy. (We generally expect wages to rise 
faster than prices over the long run. As productivity increases, real wages 
generally rise.) 

l Our best guess of future medical inflation is 5.36% per year.7 Exhibit 2 
shows historical changes in the CPI and medical CH. 

intuition on the matter, workers’ compensation lifetime-pension cases do not, overall, appear to 

have highet mortality rates than those of the general population. Gillam (1993) shows that 

at some ages, the mortality of workers’ compensation claimants is even below that of the 

general population. Gillam’s technique weights each claimant equally. However, over a Iarge 

book of business, that may not be the optima1 approach, since some claims are bigger than 

others. In particular, many of the really big claims are for people who are extremely badly 

injured and require, say, 24hour attendant care. One might speculate that a dollar-weighted 

average of mortality could be found to be significantly worse than the general population. 

By using the 1990 census table, we are ignoring future mortality improvements, that may result 

from better medical care in the future. As medical care improves, mortality rates have 

historically dropped. By ignoring mortality improvements, we are implicitly assuming Joe 

Soap has impaired mortality. 

6 The 4.2% used in the text is the average of actual Consumer Price Index changes from 

1935 to 1995, using data supplied by the US Bureau of Labor Statistics. Using this average was 

a matter of conveniente, rather than a matter of believing that it is a good predictor of future 

inflation. The data, though not a predictor of future inflation, give one a reasonable idea of 

how inflation could move over the long term. 

Steeneck (1996, p. 252), when faced with projecting indemnity inflation into the indefinite 

future, selects 4.0% as bis annual rate. 

7 As with CPI changes, this average is based on changes in the Medical component of the 

CPI from 1935 to 1995. Also, as with the CPI, 1 am using this number for illustrative purposes, 
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l The appropriate risk-adjusted discount rate is assumed to be the same as 
the expected annual inflation rate, namely 4.2% per year. Again, this 

assumption is for conveniente in this illustrative example. In general, 
discounting should be based on some investment yield, less a risk 
adjustment to take care of the riskiness in the flows being discounted. 
(Butsic, 1988) Real interest rates will usually be positive, and 1 am 

assuming the appropriate risk adjustment exactly offsets the real interest 
rate. (This is not the same as assuming that inflation is zero and 
discounting is done at a zero rate. Assuming zero inflation will ensure 
that higher reinsurance layers are not touched, when, in fact, there is a 

great likelihood that they will be hit.) 

l The primary insurer has purchased reinsurance in a number of layers: 

I I Laver 1 $130,000 excess of $370,000 I 

Layer 2 

Laver 3 

$500,000 excess of $500,000 

$1 million excess of $1 million 

I Laver 4 I $3 million excess of $2 million l 

Layer 5 $5 million excess of $5 million 

Laver 6 $5 million excess of $10 million 

I Laver 7 I $5 million excess of $15 million I 

I Laver 8 $10 million excess of $20 million I 

I Laver 9 $10 million excess of $30 million I 

Laver 10 1 $10 million excess of $40 million I 

Layer 11 $10 million excess of $50 mitlion 

rather than as a prediction of future medical inflation. Steeneck (1996, p. 252), projects annual 

medical inflation of 5.5%. 
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I I Laver 12 $10 million excess of $60 million I 
I Laver 13 I $10 million excess of $70 million I 

Laver 14 $10 million excess of $80 million I 

l Laver 15 I $10 million excess of $90 million I 

I Laver 16 I Unlimited excess of $100 miliion I 

The first layer is somewhat artificial: since $370,000 has already been paid by 
the end of 1996, the layer will pay from the first dollar in 1997. This allows us 

to look at the value of al1 Mure payments. Also, the top layer is somewhat 
unusual. Reínsurers do not usually sell unlimited layers. However, it will be 

instructive to see the value of reinsurance on the unlimited top layer. 

Method 1: Totully Deterministic Culculafion 

Though actuaries would not use a totally deterministic method (i.e., one that 

assumes Joe lives exactly to his life expectancy and then dies) it is instructive 
to see what result this produces. Exhibit 3 shows this calculation, and the 

fable beIow summarizes the results. 

Higher Layers 0 0 

Total, All Layers 11,541 4330 
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Total payments are $11.5 million, exhausting the five layers and part of the 
sixth. The lack of payments in higher layers implies these layers will not be 
breached, and no commutation payment is needed. This method ignores the 
chance of death either earlier or later than one’s life expectancy. We correct 

this by using a life-table approach, following Ferguson. 

Method 2: Stochastic date of death 

JIn Method 2, a mortality table is used to model Joe’s life span, as shown in 
Exhibit 4. The table beiow compares the commutation amounts from 
Methods 1 and 2. 

5,000 xs 5,000 5,000.0 3,734.8 1,387.7 1,048.5 

5,000 xs 10,000 1,910.9 2,647.3 398.7 510.2 

5,000 xs 15,000 

10,000 xs 20,000 

10,000 xs 30,000 

10,000 xs 40,000 
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Severa1 points are Worth noting: 

l Using Method 2, twelve layers have non-zero commutation amounts, 
compared to only six layers using Method 1. This is because Method 2 

recognizes that people can live beyond their life expectancies. If the person 
lives to the outer reaches of the mortality table, say to 110, many more 
layers will be breached. The highest layer reached is $10 million excess of 

$60 million, implying that the largest possible claim, for a person living to 

the maximum number of years in the Iife table is somewhere between $60 
million and $70 million. [Exhibit 4 shows that the maximum possible loss 

is $78.4 million, but the tiny probability of this happening means that the 

expected losses in the layers above $70 million are below $1,000, and thus 

do not show up on the tabIe above.] 

l For al1 layers combined (which translates to the value of al1 future 
amounts payable to the claimant) the nominal total from Method 1 ($11.5 

million) is considerably lower than the nominal total from Method 2 

($14.4 million). However, the present value from Method 1 ($4.4 million) 
is onIy sìightly lower than the present value from Method 2 ($4.5 million). 
How can we explain this? 

i) Nominal Total from Method 2 considerably greater thun Method 1 
The easiest way of explaining the relation between the nominal totals 

is by analogy to a more familiar idea involving annuities. As most 

actuaries are aware, the present value of a Iife annuity is Iess than the 
present value of an annuity certain for the person’s life expectancy. 

(Bowers, 1986, pp. 149 - 150 (example 5.13) and p. 158 (exercise 5.45).) In 
other words, the cost of paying someone $1 per year for life is less than 
the cost of paying $1 per year for a guaranteed period equal to the 
person’s life expectancy. The intuition is that if you pay for the 

person’s actual lifetime, there’s a chance of Iiving beyond the Iife 
expectancy, and those payments will be discounted at a higher rate than 
the earlier payments. By contrast, the annuity certain ignores the 

possibility of these higher discounts. 
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How does this relate to the nominal payments from Method 1 being 
much lower than Method 2? In our situation, we have inflation 

affecting the payments in two ways: the indemnity amounts are 
increased by the annual cost-of-living increase, and the medical 

amounts are increased by the annual medical inflation. If the claimant 
lives to, say, 95 years old, there will be many years of inflation 
increasing the annual payments, beyond the inflation contemplated in 
Method 1, which halts at the life expectancy. Thus, without inflation, 
the nominal amounts from Methods 1 and 2 would be identical; with 
inflation, the nominal amount from Method 1 will be lower than that 

for Method 2. 

ii) Presenf value of Mefhod 2 almosf fhe same as Mefhod 1 
Without inflation, the payments would be the same each year. Then, 

as noted above, the present value of Method 1 (an annuity certain for 
the life expectancy) would exceed the present value for Method 2 (a life 

annuity). When there is inflation, things are more complicated. The 
issue is whether the effect of the additional inflation beyond the life 
expectancy outweighs the effect of the additional discounting. 

Depending on the rates, the present value of Method 2 could be either 
higher or lower than the present value of Method 1. 

l On the layers that are pierced by Method 1, the commutation value from 

Method 2 is lower than the value from Method 1. For example, on the 
$500,000 excess $500,000 layer, the value under Method 1 is $430,200, while 
under Method 2 it’s $425,900. This is because Method 1 assumes the 

amounts are paid for certain, and discounts only for the time-value of 

money. By contrast, Method 2 recognizes that the claimant may die early, 
and that the amounts may not be paid. Of course, in the layers not pierced 
in Method 1, the commutation value for Method 2 is always higher. 

l We can make no general statement about whether a commutation 
calculated using Method 1 will produce a total amount, for al1 layers 
combined, that is greater than or less than the total for Method 2. This 
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will depend on a number of factors. For example, if the primary company 

buys reinsurance on only very low layers, Method 1 will tend to be higher. 
If it buys reinsurance only on high layers, Method 2 will tend to be higher. 

Determinism and Risk 

Once a claim has been commuted, the cedent takes the risk of future losses. If 
the claimant lives to a ripe old age, the primary company will suffer a loss - 

it would have been better off not to have commuted. That’s not a problem: 
insurance is about taking risks. The commutation calculation measured the 

mortality risk, and included it in the commutation price. Though the 
primary company may not be happy to have to pay higher than expected 
losses, the mortality risk has been priced into the commutation amount. But, 
there are other risks faced by the ceding company that have not been priced 

into the commutation amount. Medical inflation is one such example. 

The assumed rate of medical inflation is often a contentious issue in 

commutation negotiations. The parties may argue over whether we should 

use the average for the past decade (currently about 7%), a longer term 
average (about 6% if we average back to World War 2), or an econometrician’s 

projection for medical inflation for the next decade. In many cases we are 
projecting inflation for 70 years or more, so we cannot expect our numbers to 
be perfect. But, often, the parties find a number on which they can agree - 
let us assume it is 5.36%, and let us assume this number is, indeed, the future 
long-term average medical inflation rate. The parties use Method 2, with 
5.36% medical inflation, and agree on the amount. The ceding company, it 

would appear, has been compensated for future inflatíon. 

The ceding company has not, in fact, been compensated for future inflation. 
It has been compensated for a fixed 5.36% future inflation. It faces the risk 

that 2 or 3 years hence there will be very high medical inflation, say 20% or 
25% per year, for 3 or 4 years, after which medical inflation will drop back to 
its long-term average. This period of abnormally high medical inflation will 

quickly erode the retention, which is in nominal dollars, and breach the 
excess layers much more quickly than the commutation calculation assumes. 
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There is, similarly, a chance that medical inflation for the next few years will 

be lower than the long term average, and high medical inflation may not 
occur for another 60 years. Over the course of the 70 years, one would expect 
this al1 to even out. So, the skeptic may ask, why should we care? If, on 

average, it evens out, and if a company does a large number of commutations 
over a large number of years, the overa11 result will be about right. 

The problem is that it will not be “about right.” Things do not average out in 
the long run. Just as Method 1 gave biased results, so Method 2, by assuming 
certain inputs are deterministic, gives biased results. Method 1 may be labeled 
“completely deterministic.” Method 2 strips away the deterministic life 
expectancy from Method 1. But there are further layers of determinism that 

need to be stripped away if we want to get more accurate answers. 

The Effects of Variable Inflatiox\ 

To see why things do not average out, let’s examine the effects of variable 

inflation more closely. Consider an average inflation rate of 5% per year in 
each of 3 scenarios, and assume the pre-inflation amount payable per year is 

$100: 

20% inflation in 20% inflation in 
5% inflation each 

4 121.55 120.00 120.00 

Total 552.56 580.00 520.00 
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Inflation early on (scenario 2) Ases the nominal dollar amounts in al1 future 

years, causing the total nominal amount to be higher. If there is reinsurance 
on these payments, the reinsurance retention would be breached earlier, and 
perhaps a layer will be breached that would not otherwise have been 
breached. The average inflation over the 3 scenarios is the same, but Scenario 

2 results in more dollars of medical expenses, and Scenario 3 results in fewer 

dollars of medical expenses. 

For a given average inflation rate, the path of inflation over the life of the 

claim will affect the future payments: high inflation early on will result in 

higher amounts; low inflation early on will result in lower amounts. While 

the total amount over al1 layers of reinsurance may roughly average out to be 
the same when present-valued, the amounts within the various layers will 

differ significantly. 

If there is high inflation early on, the reinsurance retention will be breached 

earlier than expected. There is thus a greater chance that the claimant will 

still be alive to receive the payment. This greater possibility of payment 

directly affects the commutation calculation. 

The standard commutation calculation fails to include certain risks, and thus 

neglects to price them. Method 2 assumes mortality is stochastic, but that 
medical inflation is deterministic. It also assumes wage inflation (and hence 
cost-of-living adjustments, in states that have them), investment income, 

and the annual medical usage of the claimant are deterministic. This will 

generally bias the commutation amount upwards for lower layers and 

downwards for higher layers. This is analogous to Method 1 overstating the 
lower layers and understating the higher layers, relative to Method 2. 
(“Higher” and “lower” is relative to the size of an individual claim.) Making 

each of these factors stochastic will remove some of the bias in the 
calculation. 

71 



StriDDing Awav Determinism 

Method 3: Stochastic economic fuctors and medical costs 

Method 3 incorporates severa1 additional random variables into the 
calculation: 

l Inflation is not constant over time. It will fluctuate from year to year, with 

the rates not independent from year to year. [A note on terminology: By 
“inflation,” with no modifier, 1 mean inflation relating to the overa11 

economy, most popularly measured by the CPI. When referring 

specifically to price rises for medical care, 1 will refer to “medical 
inflation.“] 

l Medical inflation, while roughly tracking the ups and downs of general 
inflation, will not be the same as inflation. 

l Investment yields fluctuate from year to year, but, like inflation, years are 
not independent. 

l The annual medical payment to the claimant will not be a constant real 

amount each year. As the claimant’s health changes, this amount will 
change. The claimant may take a turn for the worse, and require $200,000 
of hospitalization one year; or he may have a stable period where his 

medical expense is a lot lower than projected. 

Each of these variables needs to be modeled. The specific way they have been 
modeled here is not the only way it could be done. The details of the example 
are less important than the general point being made, namely, that additional 
fluctuations need to be taken into account. 

1) Inflation 

Inflation was modeled using an autoregressive process of the following form: 
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Inflation ratey,,, t = Long-term average inflation rate 

+ cc[Inflation ratey,,, u-1) - Long-term average inflation rate] 

+ errory,,, t 

Daykin, et al. (1994, pp. 218 - 225), discusses this model, and a number of other 

inflation models that may better fit the data. In the interests of simplicity, 1 

chose to use this model. Using this model, we can start with a known 
inflation rate for 1995, and simulate a series of future paths of inflation. 

Using least-squares fitting of inflation data from the Bureau of Labor Statistics 

from 1935 - 1995,I obtained the following parameters: 

Long-term average inflation = 4.2% per year. 
a = 0.51 

The error term was modeled using a lognormal distribution. Since the error 

should be positive or negative, but a lognormal is only defined for positive 
variables, 1 shifted the lognormal. The best fit was obtained by using a shifted 

lognormal with parameters lt = -2.76 and 0 = 0.51. To ensure a zero mean for 
the error term, the lognormal was shifted by the mean of this distribution, or 

about .072. Exhibit 5 shows the derivation of these parameters. 

This inflation variable was used to model the Cost of Living Adjustment to 
the indemnity payments. COLAS are usually tied to changes in the state 
average weekly wage, and 1 assumed that wage inflation is the same as overa11 
price inffation - a convenient simplification, not necessarily correct. Since 

most COLAS are capped, 1 assumed the COLA could not be more than 5% in 
any year. 1 also assumed that if inflation is negative, the indemnity amount 
would not go down. Since COLAS are lagged a year, 1 assumed the COLA in 
1998 is based on 1997 inflation, etc. 
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2) Medical Inflation 

Medical inflation may be higher or lower than inflation, but there is a link 
between the two: if there were a 20% inflation rate for a sustained period, one 
would not expect medical inflation to remain at 2%. 1 thus selected a model 
of medical inflation that is tied to the overa11 inflation rate, but with a degree 
of error allowed. The model was: 

Medical Inflationt 
= Inflationy,,, t 

+ B[Medical inflationy,,, (t-1) - Inflationy,,ct.r)] 
+ [long-term average medical inflation - long-term average inflation] 

+ error termy,,, t 

The error term is assumed to be normally distributed, with a mean of zero.8 

1 used the longest available data series to get these parameters. Tl-te Bureau of 

Labor Statistics has medical CH numbers back to 1935. For the period 1935 to 
1995, average medical inflation was 1.16 percentage points higher than 
average inflation. This is what 1 used for the third term of the above 

expression. 1 am assuming these long-term trends will continue, although, 
there is of course no guarantee of this. 

The fitted value for 8 was 0.38, and the error term was normally distributed 
with a mean of 0, and a standard deviation of 0.027. Exhibit 6 shows the 

development of this model. 

8 The inflation model had a lognormal error term, but the medical inflation model has a 

normal error term. The reason was that 1 had a strong feeling that the error for inflation was 

skewed, whereas it is less obvious that the difference between overa11 inflation and medical 

inflation (which is largely what drives the medical inflation model) is skewed. 
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3) Investment Yields 

1 used a very simple model of investment yields. The firm is assumed to 
invest in one-year bonds that are held to maturity. Consequently, one would 
never have investment losses. In general, the bond yield would equal the 

expected inflation rate plus some small premium. However, one should 
discount using a risk-adjusted rate, and 1 simply assumed that the risk 

adjustment equals the premium over the inflation rate, i.e., the rate used for 
discounting is the same as the inflation rate. Even íf inflation is negative, 

one would not expect interest rates to drop below some threshold (e.g., 2%), so 

1 assumed the risk-adjusted discount rate could not go below zero, Le., 1 set 
the rate for discounting at the greater of zero or the inflation rate. 

4) Medical Services Used By Claimant 

Medical usage will fluctuate from year to year. In some years, the claimant 

will use relatively little, while ín other years he may require surgery, with 
large medical bilis. The services from year to year may be correlated. For 

example, if he has surgery this year, the costs of post-operative treatment may 

keep the costs higher than average in the next year. One can model this 
process using a similar autoregressive model to the way we modeled 
inflation: 

9 This is a rather unrealistic model of investment income, but it will be adequate for our 

purposes. Insurers usually buy longer term investments, especially if they are investing reserves 

hacking tifetíme workers’ compensation claims. They may also invest in stocks, or other assets, 

that do not have fixed yields. ll-tese complications are beyond the scope of the paper. 

It is also beyond the scope of the paper to addrass the question of whether discounting should be 

based on the fii’s (either the reinsurer or reinsured’s) actual investments, or whether it should 

be based on market discount rates. 



Medical amounty,,, t 
= Long-term average medical amount 

+ yIMedica1 amounty,,, (r-1) - long-term average medical amount] 

+ errory,,, t 

The long-term average medical amount for this case is, by assumption, 

$70,000. Empirically, there does not appear to be a very strong link between 

last year’s medical amount and this year’s, so 1 used y = .05. The error term 
was modeled by a lognormal with u = 10.80089 and o = 0.75. The mean of this 
lognormal is 65,000, so 1 shifted the distribution by 65,000 to ensure the error 

term has a mean of zero. 

Runnin~ the Model 

Each of these parameters was then put into a simulation model. By 
simulating inflation, medical inflation, and the annual medical amount, one 
can get a set of input parameters for each simulation. These parameters are 

then run through the same model as is used for Method 2. The difference is 
that each time it is run through with different parameters, so that instead of 
getting a single present value of the future payments, we get a distribution. 

(Exhibit 7 shows a single simulation from this distribution.) 

The means of these distributions, for each layer, are shown below, compared 
with the results for Methods 1 and 2: 
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I Expected Nominal Expected Present-Value 
Payments 
fin §&Ms) 

4380 ) 4,483 1 4,815 

It is Worth noting a few things regarding these results: 
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Unlike Methods 1 and 2, Method 3 hits al1 the reinsurance layers. A less 
deterministic approach ensures that higher layers will be hit. Thus, layers 
that might otherwise have been thought to have no possibility of a loss, 
are shown to have some commutation value. 

The total nominal value of Method 3 is higher than the nominal value of 
Method 2 (and Method 2 is higher than Method 1, as discussed earlier). 

This is largely explained by the treatment of inflation. The medical and 
indemnity amounts paid in some future period depend on the products of 
(1 + inflation) for al1 prior periods. For example, the amount paid in 

period 3 depends on what inflation was in periods 1 and 2. The inflation 
rates are not independent from period to period: they are positively 
correlated. Thus, the expected value of the product is greater than the 
product of the expected values, making the overa11 nominal payments for 

Method 3 higher than the payments in Method 2.10 

The overa11 present value factor for Method 2 is 31% (= 4,483 + 14,377), but 

the present value factor for Method 3 is only 27% (= 4,466 + 16,420). In 
other words, Method 3 has, on average, a steeper discount applied to it. 

The relationship between the present values of Methods 2 and 3 is 

complex, largely because the assumptions are not consistent between the 
two methods. Yes, we tried to make them consistent, but the differences 

in the assumptions become clear once we examine them more carefully. 

Consider the indemnity cost-of-living adjustments. We said that, based 
on the historical record, inflation averages 4.2% per annum, and this was 
the number we used for the COLA in Method 2. In Method 3, inflation 
varies stochastically, with a mean of 4.2%. But our rules for the COLA said 
that it couldn’t be more than 5%, or less than 0%. In Method 3, the 

10 E(XY) = E( + cov(X,Y). Thus, if X and Y are positively correlated, the expected 

value of the product exceeds the product of the expected values. 
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average inflation rate is 4.2%, but the average COLA is not 4.2% because it 
is sometimes capped. In fact, it averages about 2.98%. 

Likewise, we said the discount rate was equal to the inflation rate, but that 
the discount rate could never go negative. On average, then, the discount 
rate is higher than 4.2% - about 4.39%. This higher effective discount 

rate is the main reason for the total present value factor of Method 3 being 

less than the total present value for Method 2. 

The assumptions between Methods 2 and 3 are not the same: Method 2 
assumes higher COLAS than Method 3, and lower discount. Running 

Method 2 at the same average COLA as Method 3 (2.98%), and the same 
average discount (4.39%), changes the Method 2 present value to $4.124 
million, which is 8% lower than the $4.483 million we originally 

calculated. (See Exhibit 8.) 

In general, the relationship between the present values of Methods 2 and 3 
will depend on the particular assumptions, and how they interact with the 

various caps and correlations. 

l In the lowest layers, the nominal value of Method 1 is higher than 
Method 2, and Method 2 is higher than Method 3.X’ This is because 

11 On the oarlier table, the nominal values for Methods 2 and 3 look the same at the low 

retentions. In fact, however, the numbers in the table are rounded. If the complete numbers had 

been shown, the nominal values in the low iayers would be systematically less (though 

admittedly by a small amount) for Method 3 than for Method 2: 

Layer 

1 

2 

3 

4 

Nomina1 Value 

(in $Thousands) 

Method 2 Method 3 

129.74 129.70 

494.89 494.55 

970.56 969.34 

2,729.68 2,715.21 
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Method 1 implies these layers will be hit for certain, whereas Methods 2 
and 3 recognize that the claimant could die before the layer is penetrated. 
In addition, Method 3 recognizes that there could be years of unusually 
low claim amounts, so that it may take longer than expected to breach the 

retention. This reduces the commutation amount in two ways: 

i) The longer it is until the retention is breached, the greater the chance of 
the claimant dying before breaching the retention. 

ii) The longer it is until the retention is breached, the steeper the effect of 
present valuing. 

In higher layers, which have a lower probability of being penetrated, this 

situation reverses itseff: Method 3 gives higher results than Method 2. 

The upper layers are most vulnerable to a period of sustained high 
inflation or high claim levels. Methods 1 and 2 assume inflation and 

claim levels are fixed, so they do not contemplate periods of sustained 
high inflation or claim levels. 

l For the lower layers, where the chances are good that the claimant will 
live long enough to breach them, Method 2 gives similar results to 
Method 3. But as the layers get higher, the Method 2 number gets lower 
and lower as a percentage of Method 3. 

Method 2 Result as Percentage of Method 3 Result 

Layer Nominal Present Value 

1 100% 100% 

2 100% 99% 

3 100% 97% 

4 100% 95% 

5 99% 90% 

6 94% 83% 
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7 82% 72% 

8 56% 48% 

9 22% 19% 

10 5% 4% 

11 1% 1% 

Higher Layers 0% 0% 

l Note how the present value factor for the losses declines sharply in the 

higher layers. For example, for the $5 million excess $5 million layer, the 
present value is $1.053 million, compared to the nominal value of $3.701 
million. This translates to a present value factor of 28%. By contrast, in 
the $10 million excess $90 million layer, the present value factor is only 
4%. 

This paper has demonstrated that the commutation calculation is 
significantly affected by making a variety of variables non-deterministic. 
Have we now stripped away al1 determinism? Put another way: does this 
paper describe “the perfect” commutation calculation, or are there further 

layers of determinism that can, at least in principie, be stripped away? 

There are, indeed, further layers of determinism that can be stripped away 
from a calculation of this nature, although it will become increasingly more 
difficult to do so. This paper has shown how we can strip away determinism 

in the levels of inflation, medical utilization, etc. But to measure the paths 
for these variables, we have relied on statistical measures on past data. 
Clearly, these historical data may no longer be valid predictors of the future. 

For example, the paper assumes that the best predictor of medical inflation is 

the last 60 years of medical CPI information. One can plausibly argue that 
what drove medical inflation in the 1930s and 1940s was completely different 



from what drove it in the 1970s and 19%Os, and different from what will drive 
it in future. And it is quite possible that the drivers of inflation will change 
periodically over the course of the claimant’s lifetime. 

This same issue applies to other variables. For example, advances in medical 

care could affect the medical utilization for the claimant’s condition - and 
perhaps render the assumed mortality table redundant. 

The next layer of determinism is the models themselves. We have assumed 
the model stays fixed over the claimant’s lifetime, but we can easily imagine a 

situation where the parameters of the model shift, or the model itself 
changes. 

The problem is that this next layer of determinism is not easily subject to 
measurement, and hence is not amenable to quantification by the usual 
actuarial methods. But not being able to quantify does not allow us to say that 
these items do not exist, and to simply ignore them. 

The Economics Of Uncertaintv 

Economists distinguish between “risk” and “uncertainty.“l* Risk includes 
those things that can be measured statistically, and uncertainty includes those 

things that cannot be measured, but which might occur. For example, if 1 bet 
on a fair coin coming up heads, 1 am facing a risk. But if 1 bet on the chance of 
intelligent life being found on an as-yet-undiscovered planet, that is 
uncertainty - 1 have no way of measuring the associated probabilities. 

Most insurance problems consist of a mixture of risk and uncertainty. 
Insurers are good at dealing with risk. By measuring the probabilities of loss 

and pooling the risk, we can largely eliminate the risk and get stable losses in 
the aggregate. It is far more difficult to deal with rmcertainty. 

12 The classic referente on risk and uncertainty is Knight (1921). For a more recent 

diicwion of the economics of uncertainty, see O’Driscoll and Rizzo (1985). 
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In this paper, we have been measuring risk: we have only dealt with those 

things that can be measured. (Insofar as they cannot be modeled well, there 
are elements of uncertainty.) The next layer of determinism consists of 
uncertainty. We have no way of estimating the chances of the inflation 

model changing, or what the new model might be. 

Without making any attempt to measure the effect of uncertainty, we can 

make some qualitative statements about its effects on commutations. Just as 

removing earlier layers of determinism increased the commutation amount 
in the higher layers, so removing yet another layer of determinism will 

increase the commutation amount in higher layers, and higher layers that 
would not otherwise have been pierced, will have some commutation value. 

Why? Under the inflation model postulated in the example in this paper, it 
is conceivable, but extremely unlikely, that there will be years where inflation 
will run above, say, 100% a year. (Actuaries who have dealt with foreign 

insurance and reinsurance may themselves have been burnt by 
hyperinflation in places like Israel and Argentina.) We can certainly envision 
unlikely circumstances where the US economy falls apart and there is 

hyperinflation. This possibility was not included in the data used for fitting 

the models, and is thus not contemplated in the resulting commutation 

amount. 

Al1 the other variables in the commutation are subject to similar uncertainty: 

mortality rates might plummet as cures are found for cancer and heart 

disease; or mortality rates might soar, as a new virus kills half the population. 
The annual medical usage might drop, if a cure is found for the claimant’s 
ailment, which was previously thought to be permanent. Or the cost of 
medical care might soar as a new drug is discovered that greatly improves the 

claimant’s quality of life, at twice the cost. What if the govemment takes over 
the entire health-care system, and insurers are no longer responsible for 
medical care costs? 

We can dream up many different situations that will change what insurers 
owe to claimants. We can put probabilities on none of these, and we also 
know that there are many possibilities that we may not even think of, until 

they actually happen. 
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In commutations, it is common to ignore this uncertainty, and to commute 
some of the very high layers without payment. This is unwarranted. 
Commuting reinsurance is really a matter of pricing future possibilities, and 
reinsurers do not give away free layers, even if they have only a remote 
chance of being hit. For example, suppose 1 want to buy workers’ 

compensation reinsurance for a layer of $1 million excess of $800 million. (To 

avoid catastrophe issues, let us assume the reinsurance is per claim, not per 
occurrence.) There has never been a workers’ compensation claim that large, 
or even remotely close to it. Yet, would a reinsurer be willing to give the 

layer away free (assuming they have no costs to service the contract)? Of 
course they won’t. Reinsurers recognize the remote possibility of having to 
pay on this contract, and they need to charge for that risk. The risk is remote, 
but remote is not the same as non-existent. The chance of the layer being hit 
is not measurable, but not-measurable is not the same as zero. 

The pricing issues also apply to commutations. There is no reason why a 
cedent should be willing to commute a layer for nothing, even when the 

actuarial calculations (at some leve1 of determinism) say there is no chance of 
hitting the layer. Though there is far less uncertainty at the time of a 
commutation than there was when the contract was written, there is still 

enough uncertainty that payment for the cedent re-assuming this risk is 
warranted. 

Other Lines of Business; Pricirw and Reservirw, Too 

The issues discussed in this paper apply more broadly than just to workers’ 
compensation commutations. A commutation for, say, a General Liability 

treaty would usually develop the expected losses to ultimate, and commute 
based on the discounted value of those losses. But this ignores certain risks 

that are transferred back to the ceding company in the commutation. For 

example, a GL treaty being commuted in 1978 would have relieved the 
reinsurer for liability for environmental claims that were generated by the 
Superfund law, which passed a couple of years later. It was unknown, at the 
time of the commutation, that the cedent was giving up coverage for this risk, 
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but it was not unknown that the cedent was taking the risk of some such 
change in the future. Just as a company selling GL reinsurance will not give 
away remote layers free of charge, so the commutation should not be free for 

these layers either. 

Other lines of business have the same levels of determinism as do workers’ 
compensation. The difference is that for workers’ compensation we can do 
the calculations on a claim-by-claim basis, which helps to lay bare many of the 

underlying assumptions. 

And it is not just commutations that are affected by determinism. It applies 

to regular pricing and reserving work as well. The clearest example would be 
the reserving of workers’ compensation reinsurance, where the methods 

used in this paper can be directly applied. But for pricing and reserving of any 
excess insurance or reinsurance, it is important to keep in mind the problems 

of determinism. If we simply assume the future will tum out to be what was 

expected, or that the future will follow the pattems of the past, we are bound 

to be led astray. The scary part of writing insurance is the uncertainty of what 
the future will bring. The uncertainty cannot be quantified, but al1 too often 

we stick our heads in the sand and assume that if something cannot be 
quantified, it doesn’t exist. 
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Exhibit 1 

1990 US Life Table (Males) 

4s w 

0 100,OW.O 
1 98.969.0 
2 98,894.0 
3 98,840.O 
4 98,799.O 
5 98.765.0 
6 98.735.0 
7 98,707.O 
8 98.680.0 
9 98.657.0 
10 98,638.0 
11 98.623.0 
12 98.608.0 
13 98.586.0 
14 98.547.0 
15 98,485.0 
16 98.397.0 
17 98,285.0 
18 98,154.O 
19 98,0 ll .O 
20 97,863.0 
21 97.7 10.0 
22 97,551 .o 
23 97.388.0 
24 97.221.0 
25 97,052.O 
26 96,881 .O 
27 96.707.0 
28 96,530.O 
29 96,348.0 
30 96,159.O 
31 95,962.0 
32 95,758.0 
33 95,545.0 
34 95,322.0 
35 95.089.0 

Llfe 
Expectancy 

71.8 
71.6 
70.6 
69.7 
68.7 
67.7 
66.8 
65.8 
64.8 
63.8 
62.8 
61.8 
60.8 
59.9 
58.9 
57.9 
57.0 
56.0 
55.1 
54.2 
53.3 
52.3 
51.4 
50.5 
49.6 
48.7 
47.8 
46.9 
45.9 
45.0 
44.1 
43.2 
42.3 
41.4 
40.5 
39.6 

36 94.843.0 38.7 73 56,885.0 10.4 110 0.0 

ke I(x) 

37 94.585.0 
38 94.3 16.0 
39 94,038.O 
40 93,753.0 
41 93.460.0 
42 93.157.0 
43 92.840.0 
44 92.5050 
45 92,147.0 
46 91.764.0 
47 91.352.0 
48 90.908.0 
49 90,429.O 
50 89,912.O 
51 89,352.0 
52 88,745.0 
53 88,084.O 
54 87,363.0 
55 86,576.0 
56 85.719.0 
57 84.788.0 
58 83,777.0 
59 82.678.0 
60 81.485.0 
61 80.194.0 
62 78,803.O 
63 77‘314.0 
64 75.729.0 
65 74,051 .O 
66 72.280.0 
67 70,414.O 
68 68.445.0 
69 66,364.0 
70 64,164.0 
71 61,847.0 
72 59,419.0 

Life 
Expeetancy 

37.8 
36.9 
36.0 
35.1 
34.2 
33.3 
32.4 
31.6 
30.7 
29.8 
28.9 
28.1 
27.2 
26.4 
25.5 
24.7 
23.9 
23.1 
22.3 
21.5 
20.7 
20.0 
19.2 
18.5 
17.8 
17.1 
16.4 
15.8 
15.1 
14.5 
13.8 
13.2 
12.6 
12.0 
11.5 
10.9 

Life 
4ge l(x) 

74 54.249.0 
75 51,519.0 
76 48.704.0 
77 45,816.O 
78 42.X67.0 
79 39.872.0 
80 36.848.0 
81 33,811.0 
82 34782.0 
83 27,782.0 
84 24.834.0 
85 21,962.0 
86 19,216.8 
87 16.607.4 

i9 
14.157.7 
11,889.0 

90 9,819.5 
PI 7,962.6 
92 6.326.9 
93 4,915.0 
94 3,723.5 
95 2.743.0 
96 1.958.3 
97 1,349.7 
98 894.0 
99 566.2 
100 340.6 
101 193.2 
102 102.4 
103 50.1 
104 22.3 
105 8.9 
106 3.1 
107 0.9 
108 0.2 
109 0.0 

Expectancy 

9.9 
9.4 
8.9 
8.4 
7.9 
7.5 
7.1 
6.7 
6.3 
5.9 
5.5 
5.2 
4.9 
4.5 
4.2 
3.9 
3.7 
3.4 
3.2 
2.9 
2.7 
2.5 
2.3 
2.1 
1.9 
1.8 
1.6 
1.5 
1.3 
1.2 
1.1 
1.0 
0.9 
0.8 
0.7 
0.5 

1 

Source: Vital Statistics of the United States, 1990 WS De-partment of Health and Humm Services, 19941 
Note that the published tables extend only to age 85; beyond 85, the numbers are extrapolations. 
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Exhibit 2 

Inflation: 
Consumer Price Index and Medical Consumer Price Index 

Index at December 
Medical 

Year CPI CPI 

1935 13.8 10.2 
1936 14.0 10.2 
1937 14.4 10.3 
1938 14.0 10.3 
1939 14.0 10.4 
1940 14.1 10.4 
1941 15.5 10.5 
1942 16.9 10.9 
1943 17.4 ll.4 
1944 17.8 11.7 
1945 18.2 12.0 
1946 21.5 13.0 
1947 23.4 13.9 
1948 24.1 14.7 
1949 23.6 14.9 
1950 25.0 15.4 
1951 26.5 16.3 
1952 26.7 17.0 
1953 26.9 17.6 
1954 26.7 18.0 
1955 26.8 18.6 
1956 27.6 19.2 
1957 28.4 20.1 
1958 28.9 21.0 
1959 29.4 21.8 
1960 29.8 22.5 
1961 30.0 23.2 
1962 30.4 23.7 
1963 30.9 24.3 
1964 31.2 24.8 
1965 31.8 25.5 

Annual Inflation 
Medical 

CPl CPI 

1.4% 0.0% 
2.9% 1 .O% 
-2.8% 0.0% 
0.0% 1 .O% 
0.1% 0.0% 
9.9% 1 .O% 
9.0% 3.8% 
3.0% 4.6% 
2.3% 2.6% 
2.2% 2.6% 
18.1% 8.3% 
8.8% 6.9% 
3.0% 5.8% 
-2.1% 1.4% 
5.9% 3.4% 
6.0% 5.8% 
0.8% 4.3% 
0.7% 3.5% 
-0.7% 2.3% 
0.4% 3.3% 
3.0% 3.2% 
2.9% 4.7% 
1.8% 4.5% 
1.7% 3.8% 
1.4% 3.2% 
0.7% 3.1% 
1.3% 2.2% 
1.6% 2.5% 
1 .O% 2.1% 
1.9% 2.8% 

Index at December 
Medical 

Year CPI CPI 

&mual Inflation 
Medical 

CPI CPI 

1966 32.9 27.2 3.5% 6.7% 
1967 33.9 28.9 3.0% 6.3% 
1968 35.5 30.7 4.7% 6.2% 
1969 37.7 32.6 6.2% 6.2% 
1970 39.8 35.0 5.6% 7.4% 
1971 41.1 36.6 3.3% 4.6% 
1972 42.5 37.8 3.4% 3.3% 
1973 46.2 39.8 8.7% 5.3% 
1974 51.9 44.8 12.3% 12.6% 
1975 55.5 49.2 6.9% 9.8% 
1976 58.2 54.1 4.9% 10.0% 
1977 62.1 58.9 6.7% 8.9% 
1978 67.7 64.1 9.0% 8.8% 
1979 76.7 70.6 13.3% 10.1% 
1980 86.3 77.6 12.5% 9.9% 
1981 94.0 87.3 8.9% 12.5% 
1982 97.6 96.9 3.8% 11.0% 
1983 101.3 103.1 3.8% 6.4% 
1984 105.3 109.4 3.9% 6.1% 
1985 109.3 116.8 3.8%. 6.8% 
1986 110.5 125.8 1.1% 7.7% 
1987 115.4 133.1 4.4% 5.8% 
1988 120.5 142.3 4.4% 6.9% 
1989 126.1 154.4 4.6% 8.5% 
1990 133.8 169.2 6.1% 9.6% 
1991 137.9 182.6 3.1% 7.9% 
1992 141.9 194.7 2.9% 6.6% 
1993 145.8 205.2 2.7% 5.4% 
1994 149.7 215.3 2.7% 4.9% 
1995 153.5 223.8 2.5% 3.9% 

Average 4.2% 5.3% 

Source: US Department of Labor, Bureau of Labor Statistics 
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Exhibit 3, Page 1 

Completely Deterministic commutation cafculation 

Parameters: 
W Evaluation Date: 1m97 

(W Age at evaluation date: 35 
m Annual indemnity payment 20,000 
CD) Annual medical payment: (at mid-1996 price levelsl 70,000 

03 lndemnity paid to date 70,000 
(F) Medical paid to date 300,000 
W Life expectancy: 39.6 
(HI Cost-of-Living Adjustment: 4.2% 
0) Medical Inflation Rate: 5.36% 
(0 Annual Discount Rate: 4.2% 

1996 and prior 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 I 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 

(1) 
Cost of 
Living 

Adjustment 

4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 

(2) 

lademaity 
Payment 

70,000 
20,840 
21,715 
22,627 
23,57â 
24,568 
25,600 
26,675 
27,795 
28,963 
30,179 
31,447 
32,161 
34,144 
35,578 
37,072 
38,629 
40,25 1 
41,942 
43.704 
45,539 
47,452 
49,445 
51,521 
53,685 
55,940 
58,290 
60,738 
63,289 
65,947 
68,717 
7 1,603 

5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
S.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 
5.36% 

(4) (5) 

MediCPI 
Payment 

TOtaI 
Pnyment 
(2) + (4) 

300,000 370,000 
73,752 94,592 
77,705 99,420 
81,870 104,497 
86,258 109,836 
90,882 115,450 
95,753 121,353 

loo,885 127,560 
106,293 134,088 
111.990 140,953 
117,993 148,172 
124,317 155,764 
130,981 163,748 
138,001 172,145 
145,398 180,976 
153,191 1 YO.263 
161,402 20#,03 1 
170,054 210,305 
179,169 221,111 
188,772 232,476 
198,890 244,429 
209,551 257,002 
220,783 270,227 
232,617 284,138 
245,085 298,770 
258,221 314,161 
272,062 330,352 
286,644 347,382 
302,OOY 365,297 
318,196 384,143 
335,252 403,968 
353921 424,824 

(6) 
CWtltlhtiVe 

Total 
Payment 

Cumulative 
of(5) 

370,000 
464,592 
564,012 
668,510 
778,346 
893,796 

1.015,148 
1,142,709 
1276,797 
1,417,750 
1,565,922 
1,72 1,686 
1,885,434 
2JJ57.579 
2,238,555 
2,428,818 
2,628,850 
2,839,155 
3,060,265 
3,292,741 
3,537,170 
3,794,172 
4,064,400 
4,348,537 
4,647,308 
4,96 1,469 
5,291,820 
5,639,203 
6,004.500 
6,388,643 
6,792,611 
7,2 17,435 
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Year 

203 I 
2032 
2033 
2034 
2035 
2036 

Total 

(1) (2) (3) (4) (5) 
Cost or 
Liviag Indemnlty MediCd MediCaI Total 

Adjustment Peyment IttrlPtioa Payment Payment 
(2) + (4) 

4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 

74,610 
77,744 
SI,049 
84,411 

91,651 
95,500 
99,s ii 
6232 14 

5.36% 372,154 446,764 
5.36% 392,101 469,845 
5.36% 413,118 494,127 
5.36% 435,261 5 19,672 
5.36% 458,591 546,547 
5.36% 483,171 574.822 
5.36% 509,069 604,569 
5.36% 536,356 635,867 
5.36% 339,063 40 1,277 

2,104,844 9,806,081 

C-5) 
CUltWldiV~ 

Total 
Paymeot 

Cumulative 
OfW 
7,664,199 
8,134,044 
8,628,170 
9,147,843 
9,694,390 

10.269,212 
10,873,781 
11,509,648 
11,910,925 

Future pnymeab - 11,910,925 - 370,000 = 11,540,925 
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Year 

1996 and prior 
1991 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2ow 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
203.5 
2036 

Exhibit 3, Page 3 

(6) (7) 61 (9) (10) (11) (12) 
CUllddiVC Incrementa1 Payments By Lnyer 

TotaI $500,ooO xs $500,000 xs $1 million xs $3 miliion xs $5 million xs $5 million xs 
Paymeat 

Cumulative 

ofW 
370,000 
464,592 
564,012 
668,510 
718,346 
893,796 

1,015,148 
1,142,709 
1,276,797 
1,417,750 
1,565,922 
1,721,686 
1,885,434 
2,051,579 
2,238,555 
2,428,818 
2.628.850 
2,839,155 
3,060,265 
3,292,74l 
3,537,170 
3,794,172 
4,064,400 
4,348,537 
4,647,308 
4.96 1.469 
5,291,820 
5.639.203 
6,004,500 
6.3x%8,643 
6,792,6ll 
7,217,435 
7,664,199 
8,134,044 
8.628,170 
9,147,843 
9.694.390 

10,269,212 
10,873,781 
11,509,648 
11,910,925 

ã370,Ow %500.000 $1 million $2 million $5 million $10 million 

0 0 0 0 0 0 
94,592 0 0 0 0 0 
35,408 64.012 0 0 0 0 

0 104,497 0 0 0 0 
0 109,836 0 0 0 0 
0 115,450 0 0 0 0 
0 106,204 15,148 0 0 0 
0 0 127,560 0 0 0 
cl 0 134,088 0 0 0 
0 0 140,953 0 0 0 
0 0 148,172 0 0 0 
0 0 155,764 0 0 0 
0 0 163,748 0 0 0 
0 0 114,566 51,579 0 0 
0 0 0 180,976 0 0 
0 0 0 190,263 0 0 
0 0 0 200,03 1 0 0 
0 0 0 210,305 0 0 
0 0 0 221,111 0 0 
0 0 0 232,476 0 0 
0 0 0 244,429 0 0 
0 0 0 251,002 0 0 
0 0 0 270,227 0 0 
0 0 0 284,138 0 0 
0 0 0 298,770 0 0 
0 0 0 314,161 0 0 
0 0 0 38,531 291,820 0 
0 0 0 0 347,382 0 
0 0 0 0 365,291 0 
0 0 0 0 384,143 0 
0 0 0 0 403,968 0 
0 0 0 0 424,824 0 
0 0 0 0 446,764 0 
0 0 0 0 469,845 0 
0 0 0 0 494,121 0 
0 0 0 0 519,672 0 
0 0 0 0 546,547 0 
0 0 0 0 305,610 269,212 
0 0 0 0 0 604,569 
0 0 0 0 0 635,867 
0 0 0 0 0 401.277 
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YC3r Factor s370,000 $500,000 SI million $2 million $5 million $10 million Comb;ned 

1996 and prior 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
203 1 
2032 
2033 
2034 
2035 
2036 

0.9796 92,666 0 0 0 0 0 92,666 
0.9402 33,289 60,181 0 0 0 0 93,470 
0.9023 0 94,284 0 0 0 0 94,284 
0.8659 0 95,106 0 0 0 0 95,106 
0.8310 0 95,937 0 0 0 0 95,937 
0.7975 0 84,697 12,081 0 0 0 96,778 
0.7653 0 0 97,628 0 0 0 97,628 
0.7345 0 0 98,488 0 0 0 98,488 
0.7049 0 0 99,357 0 0 0 99,357 
0.6765 0 0 100,236 0 0 0 100,236 
0.6492 0 0 101,124 0 0 0 101,124 
0.6230 0 0 102,023 0 0 0 102,023 
0.5979 0 0 68,503 34,428 0 0 102,93 1 
0.5738 0 0 0 103,850 0 0 103,850 
0.5507 0 0 0 104,779 0 0 104,779 
0.5285 0 0 0 105,718 0 0 105,718 
0.5072 0 0 0 106,668 0 0 106,668 
0.4868 0 0 0 107,628 0 0 107,628 
0.4671 0 0 0 108,599 0 0 108,599 
0.4483 0 0 0 109,580 0 0 109,580 
0.4302 0 0 0 110,573 0 0 110,573 
0.4129 0 0 0 ll 1,577 0 0 111,577 
0.3963 0 0 0 112,591 0 0 112,591 
0.3803 0 0 0 113,618 0 0 113,618 
0.3650 0 0 0 114,655 0 0 114,655 
0.3502 0 0 0 13,495 102,209 0 115,704 
0.3361 0 0 0 0 I 16,765 0 116,765 
0.3226 0 0 0 0 117,838 0 I 17,838 
0.3096 0 0 0 0 118,922 0 1 18,922 
0.2971 0 0 0 0 120,019 0 120.019 
0.2851 0 0 0 0 121,128 0 121,128 
0.2736 0 0 0 0 122,249 0 122,249 
0.2626 0 0 0 0 123,383 0 123,383 
0.2520 0 0 0 0 124,529 0 124,529 
0.2419 0 0 0 0 125,688 0 125,688 
0.2321 0 0 0 0 126,860 0 126,860 
0.2228 0 0 0 0 68,076 59,968 128,045 
0.2138 0 0 0 0 0 129,243 129,243 
0.2052 0 0 0 0 0 130,454 130,454 
0.1969 0 0 0 0 0 79,008 79,008 

Total 125.955 430.206 679,440 1,357.7.59 1,387,664 398,673 4,379,697 

(13) (14) (15) (16) (17) (18) (19) 120) 
Present Dlseauoted Value by Layer 
Value $500,000 xs $500,000 xs .$ I million xs $3 million xs $5 million xs S5 million xs Al1 Layen 
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Method 2: Stochastic Mortal@ (Other inputs deterrninistic) 

(B) Cun-ent Ap: 35 
(CC) Annual Indemnity Paymnt 2osxKl 
CD) Annud Medical Paynren: (at mid-1996 ptice levels) 70,wo 
03 
03 
v.3 
CH) 
(0 

Indemniiy Paid to De 
Medical Pald to Dato: 
Cos-of-tiving Adjuwnenl 
Medical Intlaücn Raw 
Annual Diwunt Rafe: 

1996 end prior 
1997 
1998 
1999 
2cQo 
200; 
2002 
2W3 
20x 
2005 
2006 
2007 
2W8 
x%9 
2010 
201; 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202; 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
203 1 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 

4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 

70,oel 
20,840 5.36% 
21,715 5.36% 
22,627 5.36% 
23.518 5.36% 
24,568 5.36% 
25.600 5.36% 
26.675 5.36% 
27,795 5.36% 
28,%3 5.36% 
30,179 5.36% 
31.447 5.36% 
32;767 5.36% 
34,144 5.36% 
35.578 5.36% 
37,072 5.36% 
38,429 5.36% 
40.25 I 5.36% 
41;942 5.36% 
43.704 5.36% 
45.539 5.36% 
47.452 5.36% 
49.445 5.36% 
SI.521 5.36% 
53.685 5.36% 
55.940 5.36% 
58.290 5.36% 
6o.738 5.36% 
63,289 5.36% 
65,941 5.36% 
68.717 5.36% 
71.603 5.36% 
74,610 5.36% 
77,744 5.36% 
81,009 5.36% 
a4.411 5.36% 
87.956 5.36% 
91:651 5.36% 
95.500 5.36% 
99,51 I 5.36% 

103,690 5.36% 
los,W5 5.36% 
112.583 5.36% 
117.312 5.36% 

(4) 

Medial 
Payment 

3oo.ootJ 370,ooo 
73,752 94.m 
77,705 99.420 
81.870 104,497 
86258 109,836 
90.882 115.450 
95,753 121353 

100,885 121160 
106,293 134,088 
111,99O 140.953 
117,993 148,172 
124.317 155.764 
130.981 163.748 
13wJ1 172,145 
145.398 18OS76 
153,191 190263 
161.402 200,031 
170,054 210.305 
179,169 221.111 
188.772 232,476 
198.890 244,429 
209.551 257.w2 
220,783 no,22I 
232,617 284,138 
245.085 298.770 
258,221 314,161 
272,062 330.352 
zsa.a‘f 347,382 
302.009 365,297 
318.1% 384.143 
335.252 403.968 
353,221 424,824 
372.154 446,764 
392,101 469.845 
413.118 494,127 
435.26; SI 9.672 
458.591 546,547 
483,171 574,822 
509.069 604569 
536.356 635,867 
565,1C-t 668,795 
595.394 703.439 
627,307 739.890 
660.931 I18.242 

70,000 
300,ooo 

4.2% 
5.36% 

4.2% 

370,Dw 
464.592 0.999 
564,012 0.9% 
66&510 0.993 
778346 0.990 
893.7% 0.987 

1.015.148 0.984 
1.142.709 0.981 
1276.797 0.978 
1;417;750 0.975 
1.565,922 0.971 
1,721,686 0.967 
1.885.434 0.963 
2.057579 0.958 
2238.555 0.954 
2f128.818 0.948 
2.628.850 0.943 
2.839.155 0.936 
3.060.265 0.930 
3.292,741 0.923 
3.537.170 0.915 
3.794.172 0.906 
4.c64.4GQ 0.897 
4348.537 0.886 
4.647.308 0.875 
4,%1,469 0.863 
5.291.820 0.850 
5.639.203 0.836 
6,004JW 0.821 
6.388643 0.805 
6.792.6; 1 0.788 
7.217.435 0.769 
7.664.199 0.750 
8,134044 0.730 
8.628.170 0.709 
9.147.843 0.686 
9.694,390 0.663 

10,269.212 0.638 
10,873.781 0.612 
11,5o9,&18 0.584 
12.178443 0.556 
12.881.882 0.527 
13,621,772 0.497 
;4,403,0;4 0.466 

(8) (9) 
Dilount for 
mort&y & 
inveshnmt 

(7) x (81 

0.97% 0.9784 
0.9402 0.93M 
0.9023 0.8962 
0.8659 0.8576 
0.8310 0.8206 
0.7975 0.7851 
0.7653 0.7510 
0.7345 0.7184 
0.7049 0.6870 
0.6765 0.6568 
0.6492 0.6278 
0.6230 0.5999 
0.5979 0.5730 
0.5738 0.5472 
0.55oI 0.5222 
0.5285 0.4982 
0.5072 0.47% 
0.4868 0.4526 
0.467 1 0.4310 
0.4483 0.4loo 
0.4302 0.3898 
0.4129 0.3702 
0.3963 0.3512 
0.3803 0.3328 
0.3650 0.3150 
0.35@2 0.2978 
0.3361 0.2810 
0.3226 0.2648 
0.3096 0.2491 
0.297; 0.2340 
0.2851 0.2194 
0.2736 0.2053 
0.2626 0.1917 
0.2520 0.1786 
0.2419 0.1660 
0.2321 0.1538 
0.2228 0.1420 
0.2138 0.1307 
0.2052 0.1199 
0.1969 0.1095 
0.1890 O.O!X% 
0.1813 o.o901 
0.1740 0.0812 
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Y&W 

2040 
2041 

2043 
2044 
2c45 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2c60 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 

(1) 

cost of 
LiViflg 

AdjUtmellt 

42% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
4.2% 
42% 

(2) (3) 

Indemnity Medirnl MediCAI 
Payment rntlation Paymont 

122,239 5.36% 
127,373 5.36% 
132.723 5.36% 
138,297 5.36% 
144.lOS 5.36% 
150,158 5.36% 
156,465 5.36% 
163.036 5.36% 
169,884 5.36% 
177.019 5.36% 
184.453 5.36% 
192,201 5.36% 
200.273 5.36% 

6%.356 
733,681 
773.006 
814,440 
858,094 
904,087 
952,546 

l,W3,603 
1.057.396 
1,114,072 
lJ73.787 
1.236.702 
1.302989 
1.372.829 
w6.413 
1.523.940 
1.605,624 
L691-585 
1982,359 
1.877.894 
1.978,549 
2,084,599 
2.196.334 
2.314,057 
2.438.091 
2.568372 
2.706.459 
2.851,525 
3w4.366 
3.16WQ 
3.335.066 
3,513,825 

208.684 5.36% 
217.449 5.36% 
226:582 5.36% 
236,098 5.36% 
246.015 5.36% 
2S6,347 5.36% 
267,114 5.36% 
278,333 5.36% 
290.023 5.36% 
302303 5.36% 
314.896 5.36% 
328.122 5.36% 
341,903 5.36% 
356.263 5.36% 
371.226 5.36% 
386:817 5.36% 
403.044 5.36% 
419,992 5.36% 
437,632 5.36% 

(4) (5) (8) (7) 
ProbabUity 

CumuQtive ofcbcmFmt 
TO(Pl TOtaI 

Payment PSylllCOt 
(2) + 141 mm. 0, (5) 

818.595 15.218.610 
861.054 16,079.661 
905,729 16.985393 
952,737 17,938,129 

l.lxl2.199 18,940.328 
1.054.24s 19.994574 
1,109,011 2l,lO3.585 
1.166.639 22.270.22-J 
1.227.280 23.497503 
1,291.091 24,788.594 
1.358.240 26.146.834 
1,428,9Q2 27.575.137 
1.503.262 29.078998 
1.58lJl3 30,660512 
1.663.862 323324,374 
1,710.522 34074,896 
1.841.722 35.916.618 
1.937.700 37,854,318 
2,038,707 39,893,025 
2.145,008 42.038.032 
2,2.56.882 44.294.914 
2.374.622 46669,535 
2.498.537 49.168.073 
2.628,953 51.797.026 
2.766.212 54.563.238 
Z910.675 57.473.913 
3.062.721 6G.536.634 
3.222.750 63.759.385 
3,391,184 67.150.568 

0.435 
0.403 
0.372 
0.340 
0.308 
0.277 
0.246 
0.217 
0.188 
0.162 
0.137 
0.114 
0.094 
0.075 
0.059 
0.045 
0.034 
0.025 
0.017 
0.012 
0.038 
0.005 
0.003 
0.002 
0.001 

0.0X4 
o.ooo2 
O.owI 
0.00002 
O.woOl 

O.CWXOl 
3.568.464 70,719,032 
3.755.058 74,474,091 
3.951.457 78.425,548 0.00000M 

livingta 
mid-year 

(8) 

PlWSeflt 
VfdW 
FaCtOr 

0.1670 
0.1603 
0.1538 
0.1476 
0.1417 
0.136a 
0.1305 
0.1252 
0.1202 
0.1153 
0.1107 
0.1062 
0.1019 
0.0978 
0.0939 
0.0901 
0.0865 
0.0830 
0.0796 
0.0764 
0.0733 
0.0704 
W-576 
0.0648 
0.0622 
0.0597 
0.0573 
o.osso 
0.0528 
00507 
0.0486 
0.0467 

(9) 
Dtscountfor 
mortality & 
blvPsment 

income 
(7) x (8) 
0.0727 
0.0547 
0.0572 
0.0501 
0.0436 
0.0376 
0.0321 
0.0271 
0.0226 
0.0187 
0.0152 
0.0121 
0.0095 
0.0074 
O.WSS 
O.CC41 
0.0029 
o.co21 
0.0014 
O.lKC9 
O.ooo6 
o.ooo3 
O.COOZ 
0.000I 
O.OCOO 
O.OCQO 
O.OWO 
0.0033 
O.@XQ 
O.OOQO 
O.OlXil 
O.oooO 

94 
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w (ll) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) w 

IncrementaI Payments by Layer 
YCW $13O,OC#l xs SSC0.WO is $1 miIlion xs $3 million xs SS million xs $5 million xs SS million xs $10 million xs SI0 million xs SI0 million xñ $10 millioo x0 $10 millmn xs $10 million xs 

S370.030 s561,cao SI millh $2 maion SS million $10 million SI5 milIion $20 million 530 milIion $40 million $50 million WI million S70 miIlion 
996 and elior 

94,592 
35.408 

0 0 0 0 0 
64,012 0 0 0 0 

104,497 0 0 0 0 

109,836 0 0 0 0 

115,450 0 0 0 0 

1c4.204 15,148 0 0 0 
0 I27.5M) 0 0 0 

0 1%+,088 0 0 0 

0 14c,953 0 0 0 

0 148.172 0 0 0 

0 155.764 0 0 0 

0 163.748 0 0 0 
0 114566 57,579 0 0 

0 0 180,976 0 0 

0 0 190,263 0 0 

0 0 200.031 0 0 

0 0 210305 0 0 
0 0 221.111 0 0 

0 0 232,476 0 0 

0 0 244.429 0 0 

0 0 257.w2 0 0 

0 0 270.227 0 0 

0 0 284.138 0 0 

0 0 298,770 0 0 

0 0 314,161 0 0 

0 0 38.531 291,820 0 

0 0 0 347,382 0 

0 0 0 365.297 0 
0 0 0 384,143 0 

0 0 0 403.968 0 

0 0 0 424.824 0 

0 0 0 446,764 0 

0 0 0 469,845 0 

0 0 0 494.127 0 

0 0 0 519,672 0 

0 0 0 546547 0 

0 0 0 305.610 269.212 

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 

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 1997‘ 
1998 
1999 

2ccQ 
2COl 
2002 
2003 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2034 
2005 

0 

0 

20% 
2MJ7 
2008 
2009 
2010 
2011 
2012 

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 

2013 0 

2014 0 

0 

0 

2015 
2016 
2017 
2018 

0 0 

0 
0 
0 

2019 0 

2020 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2ln2 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 

0 

0 

0 0 

2032 0 

2033 0 

0 

0 

0 

0 



2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 

0: 
2048 
2049 
2050 

2052 
2053 
2054 
2055 

2057 
2058 
2059 
2060 
2061 
2062 
2063 
2x.4 
2055 
2056 
2067 
2068 
2069 
2070 
2071 
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(10) (Il) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) 

Incrementad Payments by Layer 
5130,ooOxs SSM).KQxs SI million xs (63 millionxs $5million xs .$Smillionxs $5 millionrs $lOmillion xs $lOmillionxs $lOmillionxs ElOmilliooxs SIOmillion xs $lOmillionxc 

SXMWO SI million $2 milhon SS millioo SI0 million $15 million $20 million $30 tillion $40 million $50 million $60 million $70 million $37O,M.Q 
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 

130,olm 

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 

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 

604.569 0 0 
635.867 0 0 
668,795 0 0 
703,439 0 0 
739.890 0 0 
778,242 0 0 
599.986 218,610 0 

0 861,054 0 
0 905.729 0 
0 952,737 0 
0 l.002,199 0 
0 1.054,245 0 
0 5.426 l.l03,585 
0 0 lJ66.639 
0 0 1.227.280 
0 0 1.291,091 
0 0 L358.240 
0 0 1.428,902 
0 0 1.503.262 
0 0 921.002 
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 

660,512 
1.663.862 
1.750.522 
1.841,722 
1.937.700 
2.038.707 

106.975 
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 

2.038.032 
2.256.882 
21374,622 
2.498.537 

831.927 
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 

1.797.026 
1266,212 
2.910.675 
2526.087 

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 

536.634 0 
3.222,750 0 
3J91.184 0 
2.849.432 719.032 

0 3.755.058 
0 3.951.457 

5Gwm I.wo,Mx) 3.OOO.wo 5.ooo,ooo 5.ooo.oM) 5.000.m I0.ooo.wo I0.ooo,OlM 10.ooo.ooo 10.cw.ooo 10.0.ooo 8.425.548 
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YW 

(23) (24) 05) CN (27) (28) (29) (33 (31) (32) (33) (34) (35) 
Commuttttion Value by Layer, Discotmted for Botb Mortdity and Invedment Income 

Columns am derived by multiplying dic “Mp”ding cohmn fmm Exhibit 4. pages 3 and 4, by Column 9, fmm pages 1 and 2. For examplo. Column 23 = Column 10 x Column 9 

wlo.ooo XI S5OO.CCil xs SI dIion xs $3 millii XF $5 mOlion xs SS mlltion xc $5 millim xs SI0 miIlion XI SI0 milIion xs 510 million xs $10 milIion xs SI0 milIion xs $10 miIlion xs 
so káMm !amuuon $5 millim ~10ndlli0n s15miuion S2Omillion $30 millim $40 million $50 miIlion $60 million $70 million 

19?x md prior 
1997 
1998 
1999 
2ooo 
2001 
2002 

2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2Ml 
2022 
2023 

202.5 
2026 

2028 
2029 
2030 
203 I 
2032 
2033 

92546 
33,158 

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 
59.944 0 0 0 0 
93.651 0 0 0 0 
P4.194 0 0 0 0 
94.733 0 0 0 0 
83,377 ll.892 0 0 0 

0 95,800 0 0 0 
0 96323 0 0 0 
0 %,832 0 0 0 
0 97323 0 0 0 
0 97,792 0 0 0 
0 98234 0 0 0 
0 65.65 l 32.995 0 0 
0 0 99,022 0 0 
0 0 99359 0 0 
0 0 99,651 0 0 
0 0 9R9.892 0 0 
0 0 100,073 0 0 
0 0 I00.187 0 0 
0 0 loo.223 0 0 
0 0 100.175 0 0 
0 0 100,036 0 0 
0 0 99.7% 0 0 
0 0 99,445 0 0 
0 0 98.971 0 0 
0 0 Il.473 86,892 0 
0 0 0 97.621 0 
0 0 0 %.733 0 
0 0 0 95,701 0 
0 0 0 94524 0 
0 0 0 93201 0 
0 0 0 91.726 0 
0 0 0 W.088 0 
0 0 0 88,273 0 
0 0 0 86,265 0 
0 0 0 84.057 0 
0 0 0 43.408 38,239 

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 
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 
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 
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 
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(23) (24) (25) (26) (2-o (28) (29) (30) (31) (321 (33) (34) (35) 
Commutation Value by Layer, Discounted for Botb Mortality and Investment lncome 

Colums are dcrived by multiplying the corwponding column from Exhibit 4. pagcs 3 and 4. by Column 9. from pageî 1 and 2. For examplc. Column 23 = Column 10 x Column 9 

$5l%XO xs $5oO.M0 x.5 $1 million xs $3 million xs $5 million r.s $5 million xs $5 million xs SI0 million XI $10 million xs $10 million xs SI0 million xs $10 million xs $10 million xs YW 

2034 
2035 
2036 
2037 
2038 

50 $5oO,OKl $1 million $2 million $5 millicn $10 million $15 miIlion $20 rnilli0” E30 million $40 million $50 million $60 million no mioion 
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.W 
0.21 
0.22 
0.03 

0.47 

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 
0 0 
0 0 

79.039 0 0 0 0 0 
76,233 0 0 0 0 0 
73,234 0 0 0 0 0 
70.047 0 0 0 0 0 
66.684 0 0 0 0 0 
63,156 0 0 0 0 0 
43,596 15885 0 0 0 0 

0 55,676 0 0 0 0 
0 51,764 0 0 0 0 
0 47,769 0 0 0 0 
0 43,723 0 0 0 0 
0 39,657 0 0 0 0 
0 174 35,433 0 0 0 
0 0 31.632 0 0 0 
0 0 27,783 0 0 0 
0 0 24,088 0 0 0 
0 0 20.5W 0 0 0 
0 0 17.325 0 0 0 
0 0 14,328 0 0 0 
0 0 6.770 4,855 0 0 
0 0 0 9,234 0 0 
0 0 0 7.165 0 0 
0 0 0 5.415 0 0 
0 0 0 3,975 0 0 
0 0 0 2,824 0 0 
0 0 0 % 1,838 0 
0 0 0 0 1,271 0 
0 0 0 0 797 0 
0 0 0 0 474 0 
0 0 0 0 84 181 
0 0 0 0 0 138 
0 0 0 0 0 66 
0 0 0 0 0 24 
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 

L241.298 1.048.489 510.228 254,647 177,949 33,565 4.463 409 

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 
5 

II 
4 
1 
0 
0 

21 

0 0 
0 0 
0 0 
0 0 
0 0 

2039 
2o.w 
2041 
2042 

0 0 
0 0 

2043 0 0 
2044 0 0 
2045 0 0 
2046 0 0 
2047 0 0 

g 
2048 
2049 
2050 

0 0 
0 0 
0 0 

20.51 0 0 
2052 0 0 
2053 
2054 
2055 

0 0 
0 0 
0 0 

20% 0 0 
2057 0 0 
2058 0 0 
2059 0 0 
2060 0 0 
2061 
2062 
2063 
2064 
20.55 

0 0 
0 0 
0 0 
0 0 
0 0 

2066 0 0 
0 0 

0 
0 
0 2068 0 0 

2069 0 0 0 
2070 0 0 0 
2071 0 0 

125.704 425,899 
Overall Total = 

0 

659.848 
4,482,519 



Model: inflation rate = average inflation + a (imt year’s inflarion - average injktion) + error term 
where error term is represented by a shifted lognomud 

a = 0.5087 1 
a is chosen to minimize the sum of the squared errors in Col. 4 

(1) 

Year 
CPI at 

December 

1935 13.8 
1936 14.0 
1937 14.4 
1938 14.0 
1939 14.0 
1940 14.1 
1941 15.5 
1942 16.9 
1943 17.4 
1944 17.8 
1945 18.2 
1946 21.5 
1941 23.4 
1948 24.1 
1949 23.6 
1950 25.0 
1951 26.5 
1952 26.7 
1953 26.9 
1954 26.7 
1955 26.8 
1956 27.6 
1957 28.4 
1958 28.9 
1959 29.4 
1960 29.8 
1961 30.0 
1962 30.4 
1963 30.9 
1964 31.2 
1965 31.8 
1966 32.9 
1967 33.9 
1968 35.5 
1969 37.7 

Exhihit 5, Page 1 

Fitting of Auto-regressive model for CPI 

(2) 

Annuat % 
Increase in 

CPI 

1.4% 
2.9% 
-2.8% 
0.0% 
0.7% 
9.9% 
9.0% 
3.0% 
2.3% 
2.2% 
18.1% 
8.8% 
3.0% 
-2.1% 
5.9% 
6.0% 
0.8% 
0.7% 
-0.7% 
0.4% 
3.0% 
2.9% 
1.8% 
1.7% 
1.4% 
0.7% 
1.3% 
1.6% 
1 .O% 
1.9% 
3.5% 
3.0% 
4.7% 
6.2% 

(3) (4) (5) 
Least- 

sotlares FIt 
oiInflation Squared 

Model* Error** Errors*** 

2.8% 
3.5% 
0.6% 
2.0% 
2.4% 
7.1% 
6.6% 
3.6% 
3.2% 
3.2% 
11.3% 
6.5% 
3.6% 

::El 
5.1% 
2.4% 
2.4% 
1.7% 
2.2% 
3.6% 
3.5% 
2.9% 
2.9% 
2.7% 
2.4% 
2.7% 
2.9% 
2.5% 
3.0% 
3.8% 
3.6% 
4.4% 

O.OOOOO o.Oou74 
0.00394 (0.06277) 
0.00004 (0.00633) 
0.00018 CO.01 332) 
0.00565 ti.07520 
o.MlO37 0.01935 
0.00136 (0.03683) 
O.í@016 (0.01252) 
0.00009 10.00968) 
0.02233 0.14943’ 
0.00059 (0.02433) 
0.00126 (0.03550) 
0.003 18 (0.05643) 
0.00244 0.04942 
0.00009 0.00936 
0.00189 (0.04344) 
O.OGil28 (0.01681) 
0.oof01 (0.03171) 
0.00017 (0.01293) 
0.00006 0.00749 
o.oooo4 (0.00666) 
O.ooMl (0.01760) 
o.ooo15 (0.01212) 
0.00025 (0.015661 
o.aoo43 io.02067j 
o.ooo11 (0.0 1054) 
0.00012 co.01 080, 
0.00037 (0.01912) 
0.00004 (0.00617) 
o.OcOo2 0.00435 ’ 
o.ooou6 (Om766) 
0.00013 0.01127 
0.00031 0.01750 

(6) 

Error + .07 

(7) 

log(error t .07) 

0.07074 (2.64877) 
0.00723 (4.93002) 
0.06367 (2.75402) 
0.05668 (2.87029) 
0.14520 (1.92967) 
0.08935 (2.41521) 
0.03317 (3.40598) 
0.05748 (2.85638) 
0.06032 (2.808 15) 
0.21943 (1.51674) 
0.04567 (3.08639) 
0.03450 (3.36693) 
0.01357 (4.29960) 
0.11942 (2.12514) 
0.07936 (2.53376) 
0.02656 (3.62827) 
0.05319 (2.93387) 
0.03829 (3.26246) 
0.05707 (2.86352) 
0.07749 (2.55767) 
0.06334 (2.75926) 
0.05240 (2.94887) 
0.05788 (2.84931) 
0.05434 (2.91243) 
0.04933 (3.00923) 
0.05946 (2.82247) 
0.05920 (2.82677) 
0.05088 (2.97827) 
0.06383 (2.75151) 
0.07435 (2.59901) 
0.06234 (2.77520) 
0.08 127 (2.50993) 
0.08750 (2.43612) 

99 
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Year 
CPI at 

December 

Annual % 
Increase in 

CPI Model* 

1970 39.8 5.6% 5.2% 
1971 41.1 3.3% 4.9% 
1972 42.5 3.4% 3.7% 
1973 46.2 8.7% 3.8% 
1974 51.9 12.3% 6.5% 
1975 55.5 6.9% 8.3% 
1976 58.2 4.9% 5.6% 
1977 62.1 6.7% 4.5% 
1978 67.7 9.0% 5.5% 
1979 76.7 13.3% 6.6% 
1980 86.3 12.5% 8.8% 
1981 94.0 8.9% 8.4% 
1982 97.6 3.8% 6.6% 
1983 101.3 3.8% 4.0% 
1984 105.3 3.9% 4.0% 
1985 109.3 3.8% 4.1% 
1986 110.5 1.1% 4.0% 
1987 115.4 4.4% 2.6% 
1988 120.5 4.4% 4.3% 
1989 126.1 4.6% 4.3% 
1990 133.8 6.1% 4.4% 
1991 137.9 3.1% 5.2% 
1992 141.9 2.9% 3.6% 
1993 145.8 2.7% 3.5% 
1994 149.7 2.7% 34% 
1995 153.5 2.5% 3.4% 

Average 
Std. Dev. 

4.2% 

11) (2) (3) (4) 
klst- 

Squsres Fit 
of Inflation Squared 

(5) 

Ehor** Errors*** 

0.00001 0.0037 1 
0.00026 (0.01614) 
o.OOOo1 io.oo3oi j 
0.00243 0.04927 
0.00344 0.05863 
o.OQO19 (0.01386) 
o.OOoo5 (0.00710~ 
O.WO48 t3.02180’ 
0.00127 0.03563 
0.00444 0.06660 
0.00137 0.03707 
o.Oooo3 0.00509 
0.00076 (0.02755) 
O.OOOOQ (0.00203) 
0.00000 fO.00026) 
O.OQClOl (0.00256j 
0.00083 (0.0288 1) 
o.ooo33 0.01830 
O.OOOOO 0.00117 
o.ooOO1 0.00353 
O.C#029 0.01696 
0.00044 (0.02088) 
o.OOOQ5 (0.00704) 
O.OOOO6 (0.00773) 
O.OOCK.l6 (0.00769) 
0.00008 (0.00868) 

0.00109 0.00032 
0.03329 

6) (7) 

Error + .07 Iog(error + .07) 

0.07371 
0.05386 
0.06699 
0.11927 
0.12863 
0.05614 
0.06290 
0.09 180 
0.10563 
0.13660 
0.10707 
0.07509 
0.04245 
0.06797 
0.06974 
0.06744 
0.04119 
0.08830 
0.07117 
0.07353 
0.08696 
0.04912 
0.06296 
0.06227 
0.0623 1 
0.06132 

(2.60755) 
(2.92 1291 
i2.70328j 
(2.12637) 
i2.05085j 
(2.87997) 
(2.76621) 
(2.38814j 
(2.24785) 
(1.99068) 
(2.23427) 
(2.58910) 
(3.15954j 
(2.68875) 
(2.662981 
(2.69655j 
(3.18948) 
(2.42704) 
(2.64263) 
(2.610071 
i2.44231 j 
(3.01355) 
(2.76531 j 
(2.77633) 
(2.77569) 
(2.79172) 

0.07032 (2.76472) 
0.03329 0.51239 

* Column 3 is calculated as: [Avg. of Col. 21 + @Value of Col. 3 for previous yr - Avg. of Col. 21 
** Column 4 is calculated as: (Col. 2 - Col. 3)* 
*** Column 5 is caiculated as (Col. 2 - Col. 3) 

Shifted Iognormal to model the error term is calculated by fitting a Iognormal to Col. 6, the error term. plus a shift of 
.07, which ensures that al1 the error tetms are positive. The Iognormal is Iitted using the method of moments where: 

p = -2.7647 
o= 0.5124 
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MOd.21: Medical ir@ation , = inflclion , +fl(Medical inflation ,.I - Injlation ,., ) + (Average 

medical ulflaion _ avemg inflntion) + error , 
/ &/3 = 0.382 J 

E is chosen to minimize the sum of the squad errors in column 6 

0) 

Year 

Medical Annual % Antmal % oi Medical 
CPI at Increase In Increase in Inflatlon 

December Medical CPI Overall CPI Model* 

1935 10.2 
1936 10.2 
1937 10.3 
1938 10.3 
1939 10.4 
1940 10.4 
1941 10.5 
1942 10.9 
1943 ll.4 
1944 11.7 
1945 12.0 
1946 13.0 
1947 13.9 
1948 14.7 
1949 14.9 
1950 15.4 
19Sl 16.3 
1952 17.0 
1953 17.6 
1954 18.0 
1955 18.6 
1956 19.2 
1957 20.1 
1958 21.0 
1959 21.8 
1960 22.5 
1961 23.2 
1962 23.7 
1963 24.3 
1964 24.8 
1965 25.5 
1966 27.2 
1967 28.9 
1968 30.7 
1969 32.6 
1970 35.0 
1971 36.6 
1972 37.8 
1973 39.8 
t 974 44.8 
1975 49.2 
1976 54.1 
1977 58.9 

Fittlng of Model for Medica¡ Inflation 

(2) 131 14) 
Least- 

Sauares Fit 

0.0% 1.4% 
1 .O% 2.9% 
0.0% -2.8% 
1.0% 0.0% 
0.0% 0.7% 
1.0% 9.9% 
3.8% 9.0% 
4.6% 3.0% 
2.6% 2.3% 
2.6% 2.2% 
8.3% 18.1% 
6.9% 8.8% 
5.0% 3.0% 
1.4% -2.1% 
3.4% 5.9% 
5.8% 6.0% 
4.3% 0.8% 
3.5% 0.7% 
2.3% -0.7% 
3.3% 0.4% 
3.2% 3.0% 
4.7% 2.9% 
4.5% 1.8% 
3.8% 1.7% 
3.2% 1.4% 
3.1% 0.7% 
2.2% 1.3% 
2.5% 1.6% 
2.1% 1.0% 
2.8% 1.9% 
6.7% 3.5% 
6.3% 3.0% 
6.2% 4.7% 
6.2% 6.2% 
7.4% 5.6% 
4.6% 3.3% 
3.3% 3.4% 
5.3% 8.7% 
12.6% 12.3% 
9.8% 6.9% 
10.0% 4.9% 
8.9% 6.7% 

3.5% 
-2.3% 
2.2% 
2.2% 
10.8% 
6.8% 
2.1% 
4.1% 
3.5% 
19.4% 
6.3% 
3.4% 
0.1% 
8.4% 
6.2% 
1.9% 
3.3% 
1.5% 
2.7% 
5.3% 
4.2% 
3.6% 
3.9% 
3.3% 
2.5% 
3.4% 
3.1% 
2.5% 
3.5% 
5.0% 
5.4% 
7.1% 
7.9% 
6.7% 
5.1% 
5.1% 
9.8% 
12.2% 
8.2% 
7.1% 
9.8% 

(5) 

Error** 

-2.48% 
2.33% 
-1.25% 
-2.25% 
-9.86% 
-2.96% 
2.46% 
-1.45% 
-0.97% 
-11.08% 
0.67% 
2.33% 
1.22% 

-5.05% 
-0.33% 
2.44% 
0.26% 
0.79% 
0.64% 
-2.05% 
0.53% 
0.87% 
-0.12% 
-0.11% 
0.57% 
-1.27% 
-0.59% 
-0.41% 
-0.68% 
1.70% 
0.82% 
-0.88% 
-1.75% 
0.63% 
-0.54% 
- 1.79% 
-4.53% 
0.37% 
1.64% 
2.83% 
-0.94% 

(6) 

Squared 
Error*** 

o.ocQ62 
0.00054 
O.OOOl6 
0.ooo.51 
0.00972 
o.oooa7 
o.ooo61 
o.ooo21 
0.00009 
0.01228 
0.00004 
o.ooos4 
o.ooo15 
0.00255 
o.ooGQ1 
o.ooo59 
o.oooo1 
O.OOOO6 
0.00004 
o.om42 
o.oooo3 
O.OCCQ8 
0.00000 
O.OOOOO 
o.oom3 
0.00016 
o.ocm3 
o.oocQ2 
0.00005 
o.ocn29 
o.omQ7 
O.OOGQ8 
o.ooo3 1 
O.OOOQ4 
o.oooo3 
0~30032 
o.oo205 
O.oooOl 
O.OOO27 
0.00080 
0.00009 

101 



Exhibit 6, Page 2 

Medical 
CPI st 

December 
Increase in Increase in 

Medical CPI Overall CPI 

of Medical 
Iafhtion 
Model* Error** 

1918 64.1 8.8% 9.0% 11.0% -2.18% 
1979 70.6 10.1% 13.3% 14.4% -4.24% 
1980 77.6 9.9% 12.5% 12.5% -2.56% 
1981 87.3 12.5% 8.9% 9.1% 3.41% 
1982 96.9 11.0% 3.8% 6.4% 4.64% 
1983 103.1 6.4% 3.8% 7.7% -1.29% 
1984 109.4 6.1% 3.9% 6.1% 0.00% 
1985 116.8 6.8% 3.8% 5.8% 0.98% 
1986 125.8 7.7% 1.1% 3.4% 4.31% 
1987 133.1 5.8% 4.4% 8.1% -2.32% 
1988 142.3 6.9% 4.4% 6.1% 0.81% 
1989 154.4 8.5% 4.6% 6.8% 1.74% 
1990 169.2 9.6% 6.1% 8.7% 0.84% 
1991 182.6 7.9% 3.1% 5.6% 2.36% 
1992 194.7 6.6% 2.9% 5.9% 0.71% 
1993 205.2 5.4% 2.7% 5.3% 0.06% 
1994 215.3 4.9% 2.7% 4.8% 0.07% 
1995 223.8 3.9% 2.5% 4.6% -0.61% 

MGill 5.3% 4.2% 

(1) (2) (3) (4) 
Least- 

Squares Fit 
Annual % Annual % 

(5) 0-3 

Squared 
Error*** 

O.OGO48 
0.00180 
0.00065 
0.00116 
0.002 1.5 
0.00017 

Average difference between medical inflation and inflation (i.e., avg. of Col. 2 - avg. of Col. 3) = 1.16% 
* Column 4 is calculated as Col. 3 for previous year .t @Col. 2 for previous year - Col. 3 for 

previous year] + [Avg. of Col. 2 - Avg. of Col. 31 
** Column 5 = Column 2 - Column 4 
*** Column 6 = (Column 5)2 
D is fitted to minimize the sum of column 6. 
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One Simulation from Method 3 
Stochastic Mortality, Inflation, Medical Inflation, and Investment Yields 

(4 
W 
CC) 
CD) 
03 

Parameters: 
Evaluation Date: 
Cumnt Age: 
Annuallndemnity Payment 
Annual Medical Pwmenl (atmid-lY96tice Ievelsl 
Indemnity Paidto &e 

111lY7 
35 

2o.ooo 
VW& 

Medical PaidroDate: 
CM-of-Livine Adi-t 

(1) 

Cc&of 
Lihg 

YfW Adjustment 

1996andprior 
1997 
1998 
1999 
zooo 
2001 
2oo2 
2003 
2OQ4 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2Ol2 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 

2.7% 
0.9% 
5.0% 
24% 
5.0% 
5.o% 
3.3% 
3.1% 
1.6% 
5.0% 
3.4% 
5.0% 
5.0% 
4.8% 
2.5% 
4.3% 
3.9% 
5.0% 
5.0% 
0.8% 
0.0% 
0.0% 
0.0% 
0.0% 
5.0% 
3.8% 
5.0% 
1.4% 
0.1% 
3.8% 
1.7% 
0.0% 
1.4% 
1.1% 
0.0% 
0.3% 
5.0% 
5.0% 
5.0% 
5.0% 
5.0% 
33% 

(2) (3) 

Indemnity MWliil 
Psyment IIlfbdon 

70,ocQ 
20,541 2.69% 
20.716 9.69% 
21.752 7.73% 
22.266 11.19% 
23.380 10.32% 
24:549 5.65% 
25,369 5.17% 
26.164 1.17% 
26,587 6.55% 
27,917 6.9?% 
28.815 10.27% 
30.319 11.64% 
31,835 5.11% 
33,373 7.04% 
34.193 7.38% 
35.656 8.53% 
37.063 12.24% 
38.916 4,444 
40;861 -1.51% 
41,182 -4.98% 
41.182 -1.18% 
41,182 4.M)% 
41.182 2.30% 
41.182 7.33% 
43;24I k.19% 
44,882 4.18% 
47,126 1.48% 
41,775 2.19% 
47.829 5.16% 
49,643 3.11% 
50.494 2.92% 
50,505 4.66% 
SI211 4.46% 
51.779 2.90% 
51,779 3.58% 
51,Yw 7.39% 
54.558 9.98% 
57,286 12.47% 
60,151 10.37% 
63.158 10.32% 
66;316 3.15% 
68.476 7.85% 

(4) (5) 1-5) (7) 
Pmbabüity 

Cumulati"e ofclaient 
Medical To<el TO(el 

Psyment Fsyment Pqmeet 
(2) + (4) C"rn. 01 (5) 

37ow3 37oMl 3oo,oKl 
69,625 

(16.357 
51.620 
43.111 
23,845 
43,978 
95,153 

250.254 
49640 
81,635 

101,913 
99,335 

132,868 
110.591 
126,342 
75,493 

241,570 
391,743 
239,565 
117,385 
151,238 
505.346 
321,015 
163,486 
193,421 
118.4JJ7 
156,834 
603.315 
150,581 
34935s 
149,743 
96.200 

337,926 
307,518 
156,003 
236.209 
236.7% 
4o7,slx 
533,333 
224.wO 
567.911 
428.832 

90.166 460,166 
137,073 597,239 
73,372 670,610 
65.377 735.988 
47,225 783.212 
68.227 851.739 

120,521 972,260 
276.419 1.248.680 

76,227 1,324,907 
lOY, 1.434.459 
130.788 1,565,247 
129.655 1,694,907 
164,703 1.859.605 
143.964 2,003.569 
160,535 2.164.lo4 
III.149 2.275.253 
278,632 2.553.886 
430,658 2.984544 
280,426 3.261.970 
158.568 3.423.538 
192.421 3.615.959 

546;529 4.162,487 
362,198 4,524.685 
204.669 4.729.354 
236.653 4966.016 
163.369 5,129.385 
203,960 5.333.345 
651.090 5,984,435 
198,410 6.182.845 
398,898 6,581.743 
200.237 6.781.980 
146.705 6.9283685 
389,137 7.317.822 
359.297 7,617,119 
207.782 7.884.901 
288.169 8,173,071 
291.354 8.464425 
465.oY3 8,929,518 
593,483 9,523.ooI 
287,158 9,810,16o 
634.227 10.444.386 
497,308 10,94l,694 

(9) 
Dbcount for 
mortality & 
hvestmmt 

income 
17) x (8) 

0.999 I.oooíl 0.9987 
0.996 09968 0.9929 
0.993 0.9813 0.9747 
0.9% 0.9428 0.9337 
0.987 O.YolO 0.8897 
0.984 0.8623 0.8489 
0.981 0.8264 0.8109 
0.978 0.8057 0.7880 
0.975 0.7822 0.7623 
0.971 0.7580 0.7360 
0.967 0.7420 0.7176 
0.963 0.7343 0.7070 
0.958 0.7261 0.6965 
0.954 0.7193 0.6858 
0.948 0.7029 0.6666 
0.943 0.6566 0.6189 
0.936 o.M)54 0.5670 
0.930 0.5699 0.5299 
0.923 0.5364 0.4949 
0.915 0.5091 0.4657 
0.906 0.4991 0.4522 
0.897 0.4969 0.4455 
0.886 0.4967 0.4402 
0.875 0.4949 0.433, 
0.863 0.4931 0.4256 
0.850 0.4931 0.4192 
0.836 0.4911 0.4106 
0.821 0.4454 0.3656 
0.805 0.3927 0.3160 
0.788 0.3458 0.2723 
0.769 02907 0.2237 
0.750 0.2520 0.1891 
0.730 0.2307 0.1684 
0.709 0.2232 0.1582 
0.686 0.2208 0.1515 
0.663 0.2192 0.1452 
0.638 0.2154 0.1373 
0.612 0.2116 0.1294 
0.584 0.2107 0.1231 
0.556 0.2086 O.lIM) 
0.527 0.1980 0.1043 
0.497 0.1868 0.0928 

(8) 
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Year 

2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
zoso 
2051 
2052 
2053 
2054 
2055 
2056 

2057 
2058 
2059 
2060 
2041 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 

(1) 

cos<0< 
Living 

40% 
00% 
0.0% 
4.6% 

0.3% 

2.3% 
2.2% 

j2.790 
2.4% 
0.990 
1.190 
0.0% 
00% 
0.0% 
03% 
00% 
43% 
5 0% 
5.0% 
33% 
00% 
5.0% 
5 0% 
2.5% 
45% 
0.8% 
5.0% 
5.0% 
50% 
5.09c 
5.0% 
50% 
5.0% 

(2) 0) 

Indemnity Medical 
Payment Inllslion 

71.212 -3.11% 
71,212 4.36% 

71,212 8.06% 
74,508 2.36% 
74,714 4.09% 
76,449 2.38% 
78,156 7.11% 
80,276 7.32% 
82.185 3.30% 
82,966 1.78% 
83.851 -0.06% 
83.851 1.5490 
83.851 2.85% 
83.851 3.63% 

84.069 2.03% 
84.069 11.94% 
87.715 6.71% 
92.101 14 17% 
96,706 6.06% 

99.852 -3.28% 
99,852 24.39% 

104,844 15.98% 
110.087 5.35% 
112.805 5.22% 
117.903 3.14% 
118.864 7.99% 
124,801 10.89% 
131.047 9.24% 
137,600 16.37% 
144.480 lb.0246 

151.704 12.40% 
159.289 9.%% 
167.253 ll.636 

(4) 

Medid 

586,585 
159.131 
498.516 

436.885 
1029.491 
_ 523,272 

555.505 
1.182.773 

392.255 
274.463 

436.779 

779,726 

239.547 

438,803 
980,719 
451.630 

843,iCut 
842.189 
823.588 
400,213 

5.305.393 
1.891.811 
5.825.837 
1.102.848 

591.854 
1.4Ob.116 
7.307.112 
4.535.733 
5.857.809 
1.370,853 
4,972.397 
7.659.607 

(5) 16) (7) 
Probability 

Cumulalive d clatmant 
TOtaI TOtA 

PaplWtt PIlyment 
12) + (4) Cum. 01 (8) 

657.797 11.599.491 
230,343 11.829.835 
569.728 12.399Jb2 

511.393 12.910.956 
1.104.205 14.015.160 

599.722 14.614.882 
633.662 15.248.544 

1.263.049 lb.Si1.592 
474.440 16.986.033 

357,428 17.343,461 

520.629 17,8b4.090 
863.577 18.727.667 
323,398 19.o51.c.5.5 
522.654 19.573.720 

1.064.789 20.638.509 
535.699 21.174,208 
930,819 22.105,027 
934.290 23.039.317 
9201294 23;9i9:bi 1 
5oo.c.55 24.459676 

5.405.244 29.864.920 
I .9%.656 31.861.576 
5.935.924 37.797.500 
1.215,652 39.013,153 

709.757 39.722.910 
1.524.980 41.247.889 
7.431.919 48.679.808 
4.666.780 53.346.589 

5.995.408 59.341.997 
1.515.332 bO.857,329 
5,124.100 65.981.429 

0.466 
0.435 
0.403 
0.372 
0.340 
0.308 
0.277 
0.246 
0.217 
0.188 
0.162 

0.137 
0.114 
0.094 
0.075 
0.059 
0.045 
0.034 
0.025 
0.017 
0.012 
0.008 
0.005 
0.003 
0.002 
0.001 

7.818,896 73.800.325 0.000001 

iiving LO 
mid-year 

10.212.211 10,379,Md 84.179.788 0000Q002 

(8) 

0.1787 
0.1720 
0.1669 
0.1599 
0.1517 
0.1353 
0.1169 
0.1061 
0.1011 
0.0980 
0.0945 
0.0911 
0.0897 
0.0888 
OO874 
0.0843 
0.0796 

0.0756 

0.0702 
O.Obdb 
0.0599 
0.0560 
0.0535 
0.0501 
0.0470 
0.0451 
0.0440 
0.0429 
0.0418 
0.0404 
0.0383 
0.0352 
0.0320 

(9) 

mor<ali1y & 

i”COlIW 
(7) x (8) 
0.0833 
0.0748 
0.0673 
0.0594 
O.OSIS 
00417 
0.0324 
0.0261 
0.0219 
0.0185 
0.0153 
0.0125 
0.0102 
0.0083 
0!3Ob6 
0.0050 
0.0036 
0.0026 
0.0017 
O.OOll 
o.ooo7 
0.0904 
O.W3 
O.OQO1 
O.ooOl 
O.oooO 
0.0000 
O.C%il 
O.OOCO 
O.CCiUl 
O.(xKx 
0.0000 
O.OOLN 
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Yew 

(10) (II) (12) (13) (141 (15) (Ib) (17) (18) (19) (20) (211 (22) (23) 

IncrementaI Payments by J-ayer 
S130,000 xs SSoO,wO xs $1 million xs $3 milIion xJ $5 million XI $5 milIion xs $5 million XI 1110 million xs $10 milIion xs $10 million xs SI0 milücm xs $10 million xs $10 miIlion x.s SI0 million xs 

u70,ca S5W.CtQ SI million 52million $5 million SlOmillicri SIS milIion 520million S3Omillion $40 miuion $50 milliw Sb0 million no milIion SSO millial 
1996MdpnOr 

1997 
1598 
1999 
2am 
WOI 
2002 
2003 
2004 
2ca5 
2am 
ím7 
2038 
2m9 
2010 
2011 
2012 
WI3 
WI4 
WI5 
Wlb 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
203 I 
2032 

90,165 
39.834 

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 
97,239 
73372 
65377 
47,225 
b8.527 

12os21 
27.740 

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 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 

248.680 0 0 0 0 0 0 0 0 0 0 0 
76227 0 0 0 0 0 0 0 0 0 0 0 

109,552 0 0 0 0 0 0 0 0 0 0 0 
130.188 0 0 0 0 0 0 0 0 0 0 0 
129,655 0 0 0 0 0 0 0 0 0 0 0 
160.703 0 0 0 0 0 0 0 0 0 0 0 
140395 3.569 0 0 0 0 0 0 0 0 0 0 

0 W535 0 0 0 0 0 0 0 0 0 0 
0 111,149 0 0 0 0 0 0 0 0 0 0 
0 218,632 0 0 0 0 0 0 0 0 0 0 
0 430.658 0 0 0 0 0 0 0 0 0 0 
0 280,426 0 0 0 0 0 0 0 0 0 0 
0 158,568 0 0 0 0 0 0 0 0 0 0 
0 192.421 0 0 0 0 0 0 0 0 0 0 
0 546,529 0 0 0 0 0 0 0 0 0 0 
0 362198 0 0 0 0 0 0 0 0 0 0 
0 206.659 0 0 0 0 0 0 0 0 0 0 
0 236,663 0 0 0 0 0 0 0 0 0 0 
0 33.984 129.385 0 0 0 0 0 0 0 0 0 
0 0 203.9a 0 0 0 0 0 0 0 0 0 
0 0 651,090 0 0 0 0 0 0 0 0 0 
0 0 198,410 0 0 0 0 0 0 0 0 0 
0 0 398.898 0 0 0 0 0 0 0 0 0 
0 0 200,237 0 0 0 0 0 0 0 0 0 
0 0 144705 0 0 0 0 0 0 0 0 0 
0 0 389.137 0 0 0 0 0 0 0 0 0 
0 0 359.297 0 0 0 0 0 0 0 0 0 
0 0 207.782 0 0 0 0 0 0 0 0 0 
0 0 288,169 0 0 0 0 0 0 0 0 0 



2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
204s 
2045 
2W7 
2048 
2049 
2050 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2Jxd 
2061 
2062 
2063 
2061 
2065 
2055 
2067 
2068 
2069 
2070 
2071 
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(10) (II) (12) (13) (14) (15) (161 (17) (18) (19) (20) (21) (22) (23) 

Incrementa1 Payments by Laye 
$130.0X xs S5CQo.wOxs $1 milIion xs 13 millionrs $5 rmllionxs 55millmnrr SSmillionxs SlOmillionxs SlOmillionxs $1Omdlionxs SlOmill~onu SIOmillion xs $lOmillionxs JlOmillionxs 

130mi11i0n $40 milli0" $50 milIion $bomaion $70million SSOmillion 1370.OcQ $Soo.Mx) $1 miIlion $2 mill,on ã5 rnillh" $10 nlllli0" $15 milli0" $20 mIlhan 
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 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 

291,354 
465,093 
593,483 
287,158 
189.840 

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 

444.386 
497,308 
657,797 
230,343 
569,728 
511,393 

1.104,205 
599,722 
385.118 

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 

248,544 
1.263049 

474.440 
357.428 
520.629 
863,577 
323,398 
522.654 
426,ZO 

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 
638,509 
535,699 
930,819 
934,290 
920,294 
5co.065 

5.405,244 
135.080 

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 

1,861,576 
5.931924 
1.215.652 

709.757 
277.090 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

1247,889 
1.431919 

1,320,192 
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 

3.346.589 
5995.408 0 

658.003 857.329 
0 5,124,100 
0 4,018.571 
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 

3.800.325 
6.199.675 

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 
4.179.788 

130,OcQ JW.Mx) 1.OWJ.ooO 3.ooo,MxI 5,ooo.col 5.coO.ooo 5.ooo.ooo 10,oM),w 1o.ooo.Mx) lO,ooO.~ 1O.Wl.ooO lO.Orn3,oM) lO.OOO.ooO 4,179.788 
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(24) (25) (26) (2-J) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) 
Commutation Value by Iayer, Diseounted for Both Mortality and Iavestment Income 

Yclr 

Co1umn.s are derived by multiplying !he correspnding colunm fmm Fxhibit 4. pages 3 and 4. by Column 9, fmm pags l and 2. For erample, Column 24 = Column 10 x Column 9 

SSW,ooO xs $SW.WO xs SI miIlion xs $3 million XE SS milIion xs S5 million x3 $5 millim xs SI0 mUion as $10 millicm xs SlO million xs $10 million xs $10 million xs 5 10 million rr $10 milhon xs 

19% and prior 
1941 
1998 
1999 
l!xa 
2001 
2w. 
2003 
2w4 
2w5 
2006 
zwl 
2w8 
lcm9 
MIO 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
ZOU) 
2021 
2022 
%x3 
2024 
2025 
2026 
2017 
2028 
2029 
2030 
2031 
2032 

Sn 

901149 
39,551 

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 

ssw,wo SI million 52 million s5 miIlion SI0 million $15 maicn 

0 0 0 0 0 
%.548 0 0 0 0 
71.517 0 0 0 0 
61.045 0 0 0 0 
42,017 0 0 0 0 
58,170 0 0 0 0 
97,731 0 0 0 0 
21.858 195,953 0 0 0 

0 58,110 0 0 0 
0 80.630 0 0 0 
0 93,851 0 0 0 
0 9l,655 0 0 0 
0 114,711 0 0 0 
0 96388 2,448 0 0 
0 0 107.W7 0 0 
0 0 68.79-t 0 0 
0 0 157,981 0 0 
0 0 228,122 0 0 
0 0 138,769 0 0 
0 0 73,838 0 0 
0 0 87,011 0 0 
0 0 243.501 0 0 
0 0 159.453 0 0 
0 0 88.650 0 0 
0 0 100.727 0 0 
0 0 14.245 54.235 0 
0 0 0 83.737 0 
0 0 0 238,064 0 
0 0 0 62.701 0 
0 0 0 108,634 0 
0 0 0 44.788 0 
0 0 0 27.744 0 
0 0 0 65,543 0 
0 0 0 56.851 0 
0 0 0 31,485 0 
0 0 0 41.853 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 

S20 million S30 millicm 540 million 550 million SM) million $70 millian 580 millmn 

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 
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 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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YcSr 

2033 
lo34 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 

8 
2047 

OO 
2048 
2049 
2050 
205, 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
20% 
2067 
2Os3 
2069 
2070 
207 I 

(24) (25) af4 (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) 
Commutation Value by Laya, Dkounted for Botb MmWtty nnd Investment Income 

Colu”mr are derived by multiplying Ule comsponding colum,, from lW,,bit 4, pages 3 and 4. by Coluw 9. hrm pa.ges 1 and 2. Fa example. Column 24 = Column 10 x Column 9 

(37) 

s5co.ccQxr 15co.w xs SI milllon XI 13 millio” xs $5 millicn xs $5 mi,lion xs s5 Mllion xs SI0 mdlioo xs SI0 muion xs SI0 millicm xs $10 m,llmn xs $10 maion xs 110 milhon xs SI0 INlliO” X6 
so s5oo.Ow Sl miuion 52 miumn 55 mAlion SI0 mdlion $15 miuion $20 miltial $30 Mlllml s-40 million $50 MIllO” S-50 million $70 rmlllon S80 million 

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 

0 0 40.012 
0 0 60.197 
0 0 73.083 
0 0 33.316 
0 0 19.808 
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 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

129.600 448.885 731.208 1,470.647 1042,047 
overall Tota, = 4,258,655 

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

4-5367 0 0 0 
46,163 0 0 0 
%8Ch5 0 0 0 
17.233 0 0 0 
38354 0 0 0 
30,387 0 0 0 
56,878 0 0 0 
24.993 0 0 0 
12,459 8.041 0 0 

0 32.988 0 0 
0 10.388 0 0 
0 6,598 0 0 
0 7.956 0 0 
0 10,779 0 0 
0 3.310 0 0 
0 4,338 0 0 
0 2,798 4.192 0 
0 0 w-59 0 
0 0 3.346 0 
0 0 l.401 0 
0 0 l.597 0 
0 0 562 0 
0 0 3.817 0 
0 0 58 801 
0 0 0 1.514 
0 0 0 171 
0 0 0 52 
0 0 0 10 
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 

327.641 87.197 18661 2,548 

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 

45 
124 

9 
0 
0 
0 
0 
0 

179 

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 

24 
16 

I 
0 
0 
0 

40 

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 
I 
I 
0 
0 

2 

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 

0.00 
0.00 
0.16 
0.04 

0.20 

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 

0.02 

0.02 
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Method 2, With Inflation and Investment Income “Capped” 

(A) 
W 
fc) 
CD) 

Parametem 
Evaluation Date: 
Current A@: 
Annud Indemnity Payment 
Annuel Medical Paymnt (U mid-1996 psice teveIs) 

1/1/97 
35 

m.ocm 
70,cmO 

03) IndeJllnity Paid to Date 
m Medical hid to Lhte: 

70,OOG 
3cwoo 

2.9785% 
5.36% 

4.3887% 

(4) (5) (6) (7) 
Prcdmbility 

Clmndative dc!aimant 
MediUl Total TOt81 Ii* ta 

Pny=lIt Payment P.W=N IDid-yM 
(2) + 14 mm. oi (5) 

3almo 
73,752 
77,705 
81,870 
86.258 
m*88?s 
95,753 

loo,885 
106,293 
111.990 
117,993 
124‘317 
130.981 
138.001 
145.398 
153.191 
161,402 

170.054 
179.169 
188.772 
198,890 
209.551 
220,783 
232,617 
245,085 
258.221 
272.Ob2 
286644 
3@2,w9 
318.1% 
33S.252 
353.22 L 
372.154 
392.101 
413.118 
435.261 
458.591 
483.171 
509.069 
536.356 

565,104 
595,394 
627.307 
660.931 

370,oóo 37GOO 
94,348 
98,914 

103.1 Il 
la&750 
114.043 
119&34 
125.447 

464,348 
563.262 
666,973 
nsn3 
889,766 

1,009170 
1.134.817 
1.2b6.403 
1.404.440 
1.549.255 
1.701,193 
1.860.618 

131586 
138.037 
144.815 
151,938 
159.425 
167,292 
175,562 
184.253 
193.390 
202.994 
213,089 
223.703 
234,862 
246.594 
Z58;929 
271,899 
285537 
299.879 
314,960 
330.821 
347,501 
365,043 
383,494 
402,900 
423.313 
444,784 
467.370 

491.129 
516.123 
542.417 
570.079 
599.182 
629.802 
662.019 
695,917 
731.s8-4 

0.999 
0.9% 
0.993 
0.9% 
0.987 
0.984 
0.981 
0.978 
0.975 
0.97 1 
0.%7 
0.%3 

2.027.910 0.958 
2,203,472 0.954 
2.387.725 0.948 
2581.114 0.943 

0.936 
0.930 

2,784.108 
2.997.197 
3;220;901 
3.455.763 
3,702.356 

3.961285 
4.233.185 
4,518,722 
4.818.601 
S.133.561 
5.464.382 
5.811.882 
6,176,926 

bS60.419 

b-963.320 

7,38b,b32 

7,831.416 

8.298,785 
8,789.914 
9,306.036 
9.848,453 

10.418532 
11.017.715 
11.647.517 
12,309;536 
13.lm4s3 
13.737.036 

0.923 
0.9fS 
0.906 
0.85’7 
0.886 

0.875 
0.863 
0.850 
0.836 

0.821 
0.80s 
0.788 
0.769 

0.750 
0.730 
0.709 
0.686 
0.663 
0.638 
0.612 

0.584 

0.556 
0.527 
0.497 
0.466 

cmtet 
LiViIQ 

AdJustment 

(8) 

Present 
V&e 
F8CkV In- 

(7) x (8) 

0.9788 0.9775 
0.9376 0.9339 
0.8982 0.8922 
0.8604 0.8522 
0.8243 0.8139 
0.78% 0.7773 
0.7564 0.7422 
0.7246 0.7087 
0.6941 0.6765 

0.6650 06456 

0.6370 0.6160 
0.6102 0.5876 

0.5846 0.5602 
o.sml 0.5340 
0.5364 0.5087 
0.5139 0.4844 
0.4923 0.4610 

0.4716 0.4385 
0.4518 0.4168 
0.4328 0.3958 
0.4146 0.3756 

0.3971 0.3561 

0.3804 0.3372 
0.3545 0.3190 
0.3491 0.3014 
0.3345 0.2843 
0.3204 0.2679 

0.3069 0.2520 
0.2940 0.2366 
0.2817 0.2218 
0.2698 0.2076 

0.2585 0.1939 
0.2476 a.1808 
0.2372 0.1681 
0.2272 O.ISbQ 
0.2177 0.1442 
0.208s 0.1330 
0.1998 0.1222 
0.1914 0.1118 
0.I833 0.1019 
0.1756 0.0925 
0.1682 0.0836 
0.1611 0.0751 

hdemnity Medical 
PPyment Intlation 

70,Ow 
20.5% 5.36% 
21.209 5.36% 
21,841 5.34% 
22.49 1 5.36% 
23,161 5.36% 
23.851 5.36% 
24.562 5.36% 
2S.293 5.36% 
26,046 5.36% 

26,822 5.36% 

L996 and prior 
1997 
1992 
1999 
2ooo 
2001 
2002 
2W3 
2004 
2005 
2006 
2007 
2008 
2w9 
2010 
2011 
2012 
2013 
2014 
2015 
2016 

2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
m29 
2030 
203 I 
2032 
2033 
2034 
2035 
2036 

2037 
2038 
2039 

3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.09c 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 

27.623 5.36% 
28.444 5.36% 
29.291 5.36% 
30,162 5.36% 
31,062 5.36% 
31,987 5.36% 
32.940 5.36% 
33,921 5.36% 
34.93 1 5.36% 
35,972 5.36% 
37.043 5.36% 
38;146 5.36% 
39,283 5.36% 
40.453 5.36% 
41,658 5.36% 
42,898 5.36% 
44.176 5.36% 
45,492 5.36% 
46,847 5.36% 
48,242 5.36% 
49,679 5.36% 

Sl.lS9 5.36% 

52,683 5.36% 
54.252 X76% 
55.868 5.36% 

57,532 5.36% 
59,245 5.36% 
61.010 5.36% 
62.821 5.36% 
64.698 5.36% 
66.625 5.36% 

68,610 5.36% 
7O,bS3 5.36% 
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Year 

2040 
2041 
2042 
2043 
2044 
204s 

2M7 
2048 
2049 
2050 
205 1 
2052 
2053 
2054 
205s 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
206s 
2066 
2067 
2068 
2069 
2070 
2071 

(1) 

cost of 
Livine 

3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 
3.0% 

(2) (3) 

Indemnity Medical 
Paymeat Intlation 

72,758 5.36% 
74,925 5.36% 
77,lSb 5.36% 

79.454 5.36% 
81,821 5.36% 

84.258 5.36% 
86.768 5.34% 
89.352 5.36% 
92.013 5.36% 
94.754 5.36% 
97576 5.36% 

100,483 5.36% 

103.475 5.36% 
106,557 S.361 
109,731 5.36% 
113.ooo 5.36% 
llb.MS S.36% 

119,831 5.36% 
123.400 5.36% 
127:076 5.36% 
lM.861 5.36% 
134.7s9 5.36% 

138.772 5.36% 
142,906 5.36% 

147,162 5.36% 

151.54s 5.36% 
I Sb;059 5.36% 

m.707 S.345% 
165.494 5.36% 
170,423 5.36% 
175.499 5.36% 

180,727 5.36% 

(4) 

696,356 
733.681 
773.006 
814,440 
ESE.094 
904,087 
952,546 

l,cQ3,603 
1.M7.396 

1,114.072 
1.173.787 
1,236.7@2 
1,302,989 
1,372,829 
lJ46.413 
1,523,940 
1.605.624 
1.691.685 
1.782,359 
L877.894 
1.978.549 
2.084.599 
2.1%.334 
2,314,057 
2.438.091 
2.568.772 

2.706,459 
2.851.525 
3.004.366 
3,1bS,400 

3.335.OGS 
3.513,825 

(5) 6) (7) 
Probsbtlity 

Cumulaüve of chimnnt 
TOlnl TOtel 

PapWlt PayUEllt 
12) + (4) Cum. of (5) 

769.114 14506.150 
808,606 15.314,756 
850,163 lb,lb4,919 
893,894 17,058,813 
939.9 I 5 17.998,728 
988,345 18.987.073 

1,039,314 rn.026.387 
1,092.95S 21JI9.342 
1.149.409 22.268.751 
1.208.826 23.477578 
1,271,363 24.748.941 
1,337,x34 2b,oab,l25 
Mob464 27.492589 
1,479,387 28.971.976 
l.SSb,W 3O.S28,120 
1.636.940 32.165,ChSO 
1.721.989 33,887.049 
1,811Jió 35.698566 
1.5w5.760 37.604.325 
2;c&!no 39,609;295 
2.109410 41,718,7OS 
2,219,358 43.938.063 
2.335,IC-S 46,273,169 

2.456963 48.73Jl.132 
2S852S3 51,315,385 
2,720,318 54.035,703 
2,862.518 56.898.220 
3.012.232 59.910,452 
3.369.8W 63.080.313 
3,335,824 66.416,137 

0.435 
0.403 
0.372 
0.340 
0.308 
0.277 
0.246 
0.217 
0.188 
0.162 
0.137 
0.114 
0.094 
0.075 
0.059 
0.04s 
0.034 
0.025 
0.017 
0.012 
0.008 
0.005 
0.003 
0.002 
0.001 
O.COO4 
0.0002 
0.0001 

0.00002 
O.OOXU 

3,510,565 69.926,702 0.000001 

3.694,552 73.62L254 0.- 

livlog to 
mid-year 

Present 
VIhe 
Factor 

0.1544 
0.1479 
0.1417 
0.1357 
0.1300 
0.1245 
0.1193 
0. ,143 
O.lOPS 
0.1049 
O.lcQS 
0.0962 
0.0922 
0.0883 
0.0846 
0.0811 
0.0776 
0.0744 
0.0713 
0.0583 
o.Obs4 
0.0526 
O.MOO 
0.0575 
0.05s I 
0.0528 
o.oso5 
0.0484 
0.0464 
0.0444 
0.0426 
O.MO8 

(9) 

moi-tality & 
invstment 

inwme 
(7) x (8) 
0.0672 
0.0597 
0.0526 

0.0461 

0.0400 
0.0345 

0.0294 

0.0247 
0.02c6 
0.0170 
0.0138 
0.0110 
o.ooab 
0.0366 
0.0050 
osH37 
O.M)26 

0.0018 
0.0012 
O.OCiIS 
0.0@35 
o.Gm3 
o.OcQ2 
O.CWJI 
0.0053 
O.KWJ 
O.CUOO 
O.OKUl 
O.CCQO 
O.MxK, 
O.COO!l 
O.oooO 
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(Ic!) (II) (12) (13) (14) (15) (16) 117) (IB) (191 m (21) m 

IncrementaI Payments by Layer 
Y-r $13O,WO xs $503,000 xs $1 dllion xs $3 miIlion xs $5 million XE $5 million xs $5 miilion xs $10 million xs $10 million xs $10 million xs $10 million xs $10 million xs $10 milIion XI 

1996 and prior 
1997 
iwa 
1999 
Po00 
2001 
2m 

2co4 
2005 

2013 
2014 
2015 
2016 

2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
203 1 
2032 
2033 

$37O,wo 55w,oOO al million $2 million $5 milIion $10 million $15 million S20 million $30 million 540 million $50 miilion 54% miIlion 

94.348 0 0 0 0 0 0 0 0 0 0 0 
35,652 63,262 0 0 0 0 0 0 0 0 0 0 

0 103*711 0 0 0 0 0 0 0 0 0 0 
0 108,750 0 0 0 0 0 0 0 0 0 0 
0 114,043 0 0 0 0 0 0 0 0 0 0 
0 I 10,234 9.370 0 0 0 0 0 0 0 0 0 
0 0 l2cl47 0 0 0 0 0 0 0 0 0 
0 0 131,586 0 0 0 0 0 0 0 0 0 
0 0 138.037 0 0 0 0 0 0 0 0 0 
0 0 144,815 0 0 0 0 0 0 0 0 0 
0 0 151.938 0 0 0 0 0 0 0 0 0 
0 0 159,425 0 0 0 0 0 0 0 0 0 
0 0 139,382 27,910 0 0 0 0 0 0 0 0 
0 0 0 175.562 0 0 0 0 0 0 0 0 
0 0 0 184,253 0 0 0 0 0 0 0 0 
0 0 0 193.390 0 0 0 0 0 0 0 0 
0 0 0 202,994 0 0 0 0 0 0 0 0 
0 0 0 213,089 0 0 0 0 0 0 0 0 
0 0 0 223.703 0 0 0 0 0 0 0 0 
0 0 0 234,862 0 0 0 0 0 0 0 0 
0 0 0 246,594 0 0 0 0 0 0 0 0 
0 0 0 258,929 0 0 0 0 0 0 0 0 
0 0 0 271,899 0 0 0 0 0 0 0 0 
0 0 0 285,537 0 0 0 0 0 0 0 0 
0 0 0 299,879 0 0 0 0 0 0 0 0 
0 0 0 IS1.399 133,561 0 0 0 0 0 0 0 
0 0 0 0 330.821 0 0 0 0 0 0 0 
0 0 0 0 347.501 0 0 0 0 0 0 0 
0 0 0 0 365.043 0 0 0 0 0 0 0 
0 0 0 0 383,494 0 0 0 0 0 0 0 
0 0 0 0 402,90l 0 0 0 0 0 0 0 
0 0 0 0 423,3 13 0 0 0 0 0 0 0 
0 0 0 0 444.784 0 0 0 0 0 0 0 
0 0 0 0 467.370 0 0 0 0 0 0 0 
0 0 0 0 491.129 0 0 0 0 0 0 0 
0 0 0 0 516.123 0 0 0 0 0 0 0 
0 0 0 0 542.417 0 0 0 0 0 0 0 

670 milIion 

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 



YUlr 

2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 

z 2048 

Id 2049 
2050 
2051 

2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 

Exhibìt 8, page 4 

(10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) 

IncrementaI Payments by Layer 
$130,000x* fSCWMns SI rmllionxr 63millionxs $5 millionxs á5millionnr á5millionxs $lOmillionxs $lOmillion xs S10millionxs SlOmillionxs SlOmillionxs $lOmillion xs 

ã370.WO 05W.MM $1 million $2 milIion $5 million $10 million 5.15 million $20 milhon $30 million f5Omi11ion 560 milIion s70million 
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 

130.0x 

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 

0 151,547 
0 0 
0 0 
0 0 
0 0 

418.532 0 
599,182 0 
629.802 0 
662.019 0 
695.917 0 

0 0 731,584 0 
0 0 769.114 0 
0 
0 

0 
0 

0 0 
0 0 
0 0 
0 0 

0 

0 0 

0 850.163 
493,850 

0 893.894 

314,756 

0 939.915 
0 988,345 
0 1.012.927 

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 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 

26.387 
1.092,955 
1.149.409 
1.208.826 
L271.363 
1.337.184 
1.406.464 
1,479,387 
1.028.024 

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 

528,120 
1.636.940 
b721.989 
1.811.516 
1.9Q5.760 
2N4.970 

390.705 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

$40 niIlion 
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 

1.718.705 
2,219.358 
2,335,106 
2,456.%3 
1.269.868 

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 

1.315.385 
2320,318 
2.862.518 

0 0 

3.012.232 
89.548 

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 

3.080.313 
3.335.824 
3.510,565 

73,298 
0 

3.621.254 

5w.cinl 1 ,~.wo 3,MM.ooo 5,ooo.ooo 5.m.oco 5.ooo.ooo lO,OOO.ooO 1O.ooO.wO 1o.wo.ooo 10.coo.ooo 10.ooo.ooo 3.621.254 



Exhibit 8, pa@ 5 

(23) W m CL61 07) (28) (29) (30) (311 m (33) (34 (35) 
Commutabion Value by Ayer, Diiomted Por Botb Mortality and Investment Income 

Columns are daived by multiplying tbe conqonding column from Exhibit 4. pages 3 and 4. by Column 9. from paga 1 and 2. For example, Cobtmn 23 = Column 10 x Column 9 

$500,CWxs SSOO,WU xs $1 miUionxs $3 million xs $5 miltion xs $5 miIlion xs $S millionxs GlOmillion xs $10 miIlion xs $10 milliw xs $10 mi&011 xs I1Omillion xs fIOm¡ltion xs 
$500,000 $1 milllon $2 miuion $5 maion SlOmuion $l5millim $2oMIlton á30millian $40 million $50 núllion $60 mlllfon $70 million 

1996 and prior 
so 

1997 9222A 
1998 33.2% 
1999 
2oLw 
2001 
2Ou2 
2C03 
x04 
Mo.5 
2OM 
2007 
2008 

E 2Kw 

w 2010 
2011 

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 

2013 
2014 

2016 
2017 
2018 
2019 
257.0 
2021 
zoz? 
2023 
2024 
202.5 
2026 
2027 

2029 
2030 
2031 
2032 
2033 

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 
59,081 0 
92526 0 
92,673 0 
92820 0 
85,684 7,283 

0 93.112 
0 93.25 1 
0 93,381 
0 93,497 
0 93595 
0 93.67 1 
0 78,085 
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 

15.636 
93,742 
93J29 
93,678 
93.583 
93.437 
93.233 
92.962 
92.619 
92,196 
91.688 
91.084 
90,375 
51578 

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 

37,976 
88.614 
87.554 
86,372 
85.070 
83.645 
82.0% 
80.413 
78583 
76.594 
74,439 
72.121 

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



2034 
2035 0 0 
2036 0 0 
2037 
2038 
2039 
2cMO 
2041 
2042 
2043 
2044 
2045 
2046 
2n47 

Y 
2048 
2049 

P 2050 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2055 
2066 
2067 
2068 
2069 
2070 
2071 

Exhibit 8, page 6 

(23) (24) (25) (26) (27) 08) (2% (30) (31) (32) (33) (341 (35) 
Commutation Value by Layer, Discounted for Both Mortality and Investment Income 

Columns are detived by mulriplying tbe correrponding column from Exhihil 4, paga 3 and 4. by Column 9, from paga 1 and 2. For example, Column 23 = Column 10 x Column 9 

SSCQ.wO xs áSW.MX) xs $1 million xs $3 million xs $5 million xs SS million xs $5 million xs $10 million xs SI0 mUion xs $10 million xs $10 million lis $10 million xs $10 million xs 
SO bSW.coa $1 million 12 million $5 million $10 million SI.5 million S20 million $30 million $40 milIion $50 million $60 million $70 million 
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 
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 

125,520 422,784 645,876 1 
Overnll Tota, = 4,124,102 

0 
0 
0 

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

J79.539 

18513 
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 

951,989 

67.002 
64,207 
61,265 
58.184 
54.976 
51,655 
29,462 

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 

18.778 0 0 0 0 
44.748 0 0 0 0 
41,203 0 0 0 0 
37,629 0 0 0 0 
34.054 0 0 0 0 
29,736 775 0 0 0 

0 27047 0 0 0 
0 23.705 0 0 0 
0 20.509 0 0 0 
0 17,494 0 0 0 
0 14,691 0 0 0 
0 12,125 0 0 0 
0 9,818 0 0 0 
0 5,142 2.641 0 0 
0 0 6.027 0 0 
0 0 4,546 0 0 
0 0 3,33 I 0 0 
0 0 2,362 0 0 
0 0 l.61J 0 0 
0 0 1% 863 0 
0 0 0 663 0 
0 0 0 393 0 
0 0 0 220 0 
0 0 0 56 58 
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