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REINSURANCE PARTICIPATION PLAN 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of US. nonprovisional 
patent application “Reinsurance Participation Plan”, Ser. No. 
12/696,256, ?led Jan. 29, 2010. Said application is incorpo 
rated in its entirety herein by reference. 

Said nonprovisional patent application Ser. No. 12/696, 
256, in turn, claims the bene?t of US. provisional patent 
application “Reinsurance Participation Plan”, Ser. No. 
61/148,560, ?led Jan. 30, 2009. Said application is incorpo 
rated in its entirety herein by reference. 

Said continuation application hereby claims priority from 
said nonprovisional patent application Ser. No. 12/ 696,256 
and said provisional patent application Ser. No. 61/148,560. 

FIELD OF INVENTION 

This disclosure is generally in the ?eld of insurance. 

BACKGROUND 

There is long felt need for an insurance product that more 
closely matches an insured’s perception of the risk of suffer 
ing various levels of aggregate loss and preferences regarding 
different ?nal cost outcomes. 

SUMMARY OF THE INVENTION 

The Summary of the Invention is provided as a guide to 
understanding the invention. It does not necessarily describe 
the most generic embodiment of the invention or all species of 
the invention disclosed herein. 
A small to medium siZed company’s perceived risk of 

incurring a given level of insurance loss can be more closely 
matched to an insurance carrier’s needs to collect enough 
premium to cover all expected losses from all insureds and 
comply With state insurance regulations if the insurance car 
rier cedes a portion of the total risk to a reinsurance company 
and if the reinsurance company, in turn, provides a risk shar 
ing participation program to the insured. 

The risk sharing participation program is structured such 
that the insured’s net premium payment Will vary in a non 
linear manner With respect to their actual losses. In particular, 
there Will be accelerated savings in premiums for particularly 
loW losses over a given period of time. 

The risk sharing participation program is suitable for Work 
ers’ compensation insurance as Well as insurance coverage 
for other risks, such as general liability and health risks. 
Coverage may be provided separately or in combination. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is an illustration of a Workers’ compensation loss 
distribution for large companies. 

FIG. 2 is an illustration of a conventional linear retrospec 
tive premium plan for Workers’ compensation insurance for 
large companies. 

FIG. 3 is an illustration of a Workers’ compensation loss 
distribution for medium siZed companies. 

FIG. 4 illustrates the dif?culties inherent in offering con 
ventional linear retrospective premium plans to medium siZed 
companies. 

FIG. 5 illustrates the ability of an exemplary non-linear 
participation plan to overcome the limitations of a linear plan. 
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2 
FIG. 6 illustrates an exemplary curvilinear participation 

plan. 
FIG. 7 illustrates an exemplary system for providing a 

reinsurance participation plan that is in compliance With 
insurance regulations. 

FIG. 8 is a Lee diagram Which illustrates the relationship 
betWeen loss ratio and cumulative distribution function for 
medium siZed companies. 

FIGS. 9A and 9B compare the Lee diagrams for the loss 
distributions of medium siZed companies and large siZed 
companies. 

FIG. 10 is a Smith diagram Which illustrates the relation 
ship betWeen premium ratio and cumulative distribution 
function for a non-linear retrospective premium plan. 

FIGS. 11A and 11B compare the combined Smith dia 
grams and Lee diagrams for medium siZed and large siZed 
companies. 

FIGS. 12A and 12B compare the Smith diagrams for a 
?xed premium plan and a non-linear premium plan. 

FIGS. 13A and 13B compare Smith diagrams for non 
linear premium plans With an adjustable maximum premium 
and minimum premium. 

FIGS. 14A and 14B compare Smith diagrams for non 
linear premium plans that alloW independent adjustment of 
maximum premium, Basic, Guaranteed Cost premium and 
minimum premium. 

FIG. 15A illustrates hoW the loss conversion factor varies 
With actual losses for an exemplary embodiment of the inven 
tion. 

FIGS. 15B and 15C illustrate a non-linear premium plan 
graphed on a Smith diagram and graphed relative to loss ratio. 

DETAILED DESCRIPTION OF INVENTION 

The folloWing detailed description discloses various 
embodiments and features of the invention. These embodi 
ments and features are meant to be exemplary and not limit 
ing. 
Loss Distributions and Linear Retrospective Premium Plans 

FIG. 1 illustrates a distribution of actual Workers’ compen 
sation insurance losses (loss distribution) experienced by 
large companies. Curve 100 shoWs the relative number of 
companies that experience a loss of a given siZe over a given 
period of time, such as one year. This is knoWn as a frequency 
distribution of losses. 
By “loss” it is meant the amount that a given insurance 

carrier pays to settle claims by injured Workers employed by 
a single company covered by the insurance carrier in a given 
year. This graph takes into account the fact that an injured 
Worker may make claims, such as for medical care reimburse 
ment or lost Wages, over a period of many years after an 
accident occurs. 

The curve is based on data collected by various agencies, 
such as the National Council of Compensation Insurers. 
These agencies report out loss experience data in table form. 
“Table M” produced by the National Council of Compensa 
tion Insurers is an example of such a table. The current Table 
M as of the ?ling date is incorporated herein by reference. 

Table M categoriZes companies by their average expected 
Worker’s compensation losses. The categories are de?ned as 
“Expected Ultimate Loss Groups” or EULGs. 
Each group covers a range of losses. As used herein, When 

a group of companies is described as having expected losses 
of a particular value, it is meant that their values fall in the 
range of the corresponding EULG. A company that has 
expected losses of $160,000, for example Would fall in EULG 
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55. EULG 55 covers companies With expected losses in the 
range of $159,002.01 to $171,340.00. 

Data points 110 illustrate underlying data Which the fre 
quency distribution is based on. Data points are only shown 
for the tail of the curve for clarity purposes. Full data sets 
Would shoW points along the entire length of the curve. There 
is a certain amount of scatter in the data due to random 
?uctuations, as Well as systematic differences betWeen the 
types of Workers represented. The circle data points 112 rep 
resent relatively loW risk occupations, such as o?ice Workers. 
These data points tend not to extend out to the higher losses. 
The triangle data points 114 represent relatively high risk 
occupations, such as construction Workers. These data points 
tend to extend out to the higher losses due in part to the higher 
probability of a Worker suffering a long term disabling injury. 

The frequency distribution curve illustrates that for com 
panies seeking to purchase Workers’ compensation insur 
ance, there can be a difference in perception betWeen What the 
company feels its “expected losses” are and What the insur 
ance company feels its “expected losses” are. This difference 
can lead to a difference in opinion as to What the appropriate 
insurance premium should be and can make the sales process 
dif?cult. 

The curve presented in FIG. 1 is for companies that, on 
average, experience $4,000,000 in Workers’ compensation 
losses. These are large companies With several thousand 
employees. Insurance for these companies is often bought by 
a professional risk manager Who is very familiar With the 
nature of their losses. 
An important part of the nature of Workers’ compensation 

losses, is that the loss distribution has a long tail 102. This 
means that the losses experienced by most companies are 
fairly loW, but on relatively rare occasions, a catastrophic 
event can lead to very large losses. These large losses increase 
the high-end tail of the distribution and pull the overall aver 
age 106 up above the median 104. 
An insurance company considers the average losses to be 

the expected losses, since on average, this is What they expect 
to pay per insured. An insured company, hoWever, may con 
sider the median to be its expected losses, since that is What 
they normally expect to suffer. Hence there can be a mismatch 
in What the insurance company feels is a fair premium and 
What the company feels is a fair premium. 

This dichotomy has lead to the development of retrospec 
tive premium plans. FIG. 2 illustrates a comparison betWeen 
a standard Guaranteed Cost insurance plan 210, and a partici 
pating linear retrospective premium insurance plan 220. Both 
of these types of plans are approved by the individual state 
insurance departments in the US. and therefore can be 
offered by admitted carriers to companies that meet certain 
criteria. The corresponding frequency distribution of loss 202 
is also shoWn for reference purposes. 

Guaranteed Cost plans are quite simple. The insured com 
pany pays a ?xed premium no matter What its subsequent loss 
experience is for the term of its insurance coverage. This ?xed 
premium is illustrated by the horiZontal line 210. 

The ?xed premium can be thought of as equaling a Basic 
212 plus the average losses 214. The Basic is the estimated 
cost of providing the insurance, not including claims. It 
includes sales, underWriting, pro?t and other ?xed costs. The 
average losses is the expected average claims that Will have to 
be paid. FIG. 2 illustrates that a company With expected 
average losses of $4 million per year might be charged a 
premium of $6 million per year. $4 million is to cover pay 
ment of the losses. $2 million is to cover the other costs of 
providing the insurance. 
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4 
A participating linear retrospective premium insurance 

plan 220 varies the premium that a company Will pay based on 
its actual losses during a coverage period. In the illustrated 
example, the minimum is set at the Basic. The insurance 
premium then increases linearly along region 222 With 
respect to actual losses until it reaches a maximum at plateau 
region 226. Thereafter, the premium is ?xed. The maximum is 
set by the crossover point 224 and the shape of the underlying 
frequency distribution 202. 
The standard equation describing the relationship betWeen 

premium and actual losses over the linear region 222 is: 

PremiuIn:Basic+C*Act-ual Losses 

Where C is knoWn as the Loss Conversion Factor. 
An exemplary relationship betWeen premiums and actual 

losses is illustrated in Table 1. 

TABLE 1 

Conventional Retrospective Premium Plan With 
Constant Loss Conversion Factor 

Variable CLoss 
Actual Basic Loss Conversion 
Losses Expense Expense Taxes Premium Factor 

$0 $199,806 $0 $7,193 $206,999 
$256,868 $199,806 $64,217 $18,752 $539,643 1.295000 
$513,736 $199,806 $128,434 $30,311 $872,287 1.295000 
$770,603 $199,806 $192,651 $41,870 $1,204,930 1.295000 

$1,027,471 $199,806 $256,868 $53,429 $1,537,574 1.295000 
$1,284,339 $199,806 $321,085 $64,988 $1,870,218 1.295000 
$1,541,207 $199,806 $385,302 $75,547 $2,202,862 1.295000 
$1,798,075 $199,806 $449,519 $88,106 $2,535,506 1.295000 
$2,054,943 $199,806 $513,736 $99,665 $2,868,150 1.295000 
$2,311,811 $199,806 $577,953 $111,225 $3,200,795 1.295000 
$2,568,327 $199,806 $642,082 $122,768 $3,532,983 1.295000 

>$2,568,327 $199,806 $3,532,983 NA 

The Loss Conversion Factor is constant, or at least constant 
to Within the numerical accuracy of the system calculating the 
premiums. This, in part, is due to the fact that there has been 
no motivation to modify a Loss Conversion Factor and it is 
therefore easiest to keep it the same over the linear portion of 
the retrospective rating plan. 

For losses higher than $2,568,327 (last roW oftable 1), the 
premium is capped at the maximum, $3,532,983. The loss 
conversion factor is not applicable in this range (NA). 

Only large companies, such as those With expected losses 
of at least $500,000 per year, can qualify for retrospective 
plans in the US. Small and medium siZed companies are 
usually limited to Guaranteed Cost insurance. Also, the only 
retrospective plans that are available are linear ones. This is 
due in part to governmental and other regulatory require 
ments as Well as the computational di?iculties inherent in 
providing premium quotes for a broad range of companies 
that vary in a non-linear manner. The computational and 
practical challenges of providing non-linear plans and the 
reasons Why they have not been available prior to the disclo 
sures provided herein, are described in more detail in Crouse, 
Charles, “On Non-Linear Retrospective Rating”, Proceed 
ings of the Casualty Actuarial Society, Nov. 18, 1949. Said 
publication is incorporated herein by reference. 
Non-Linear Retrospective Premium Plans for Medium SiZed 
Companies 

FIG. 3 illustrates the frequency distribution 300 of actual 
losses for medium siZed companies. It is dramatically differ 
ent than the frequency distribution of actual losses for large 
companies shoWn in FIG. 1. The frequency distribution pre 
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sented is for companies that have average losses of $160,000 
per year. These companies might have several hundred 
employees. 

The peak of the frequency distribution has shifted to Zero. 
This means that it is fairly likely that some companies Will 
experience no losses at all in a given year. In this case, the 
probability that a company Will experience no loss is about 
10%. On the other hand, the tail 3 02 has become much longer. 
This means that companies that do experience losses are 
much more likely to experience losses that are much higher 
than the average. The net effect is that average losses 306 are 
much higher than median losses 304. The siZe of the differ 
ence betWeen average losses 306 and median losses 304 dra 
matically reduces the viability of linear retrospective plans 
for these companies and hence tonly Guaranteed Cost plans 
are available to them. 

FIG. 4 further illustrates Why a linear plan 420 is not viable 
for medium and small siZed companies. The corresponding 
Guaranteed Cost plan 410 and frequency distribution of 
losses 400 are shoWn for comparison. If the minimum is set to 
the Basic 412, and the crossover 424 With the Guaranteed 
Cost plan 410 is pegged at the average losses, then the linear 
portion of the curve must extend to a relatively much higher 
level 426 than a large company in order for there to be enough 
premium collected to cover the overall cost of claims. The 
very high maximum means that the policy is no longer effec 
tively insurance for companies that suffer large losses. This is 
because the cost of the premiums and the amount of the losses 
themselves are of the same magnitude. Also, there is little or 
no risk- sharing betWeen the companies that suffer large losses 
With those companies that do not suffer any losses. 

FIG. 5 illustrates a class of non-linear premium functions 
Which address many of the above limitations and alloW par 
ticipating insurance plans to be effectively offered to medium 
and even small companies. 

The non-linear premium function 530 illustrated in FIG. 5 
comprises an initial relatively steep portion 532, a breakpoint 
538, a subsequent relatively shalloW portion 534, and a pla 
teau portion 536. A corresponding linear plan 520, Guaran 
teed Cost plan 510 and frequency distribution of losses 500, 
are shoWn for comparison. 

The non-linear plan is set at the Basic 512 for Zero actual 
losses. It is pegged 524 at the level of the Guaranteed Cost 
plan at the average. Because there is a breakpoint 538 in the 
function, the plateau portion 536 of the non-linear plan 530 
can be much loWer than the plateau 526 of the corresponding 
linear plan 520. The reason is that more premium is collected 
at loWer loss levels Where most insured companies Will Wind 
up. This extra premium is available to compensate for the 
higher losses that the smaller fraction of insured companies 
Will experience. 
From a customer standpoint, this non-linear plan has an 

advantage over a linear plan of still providing meaningful 
savings in premiums for companies With losses someWhat 
beloW the average, the possibility of very large savings in 
premiums for companies With exceptionally loW losses, and a 
much loWer cap on maximum premiums for companies With 
large losses. 
From an insurance carrier standpoint the non-linear 

approach provides an additional parameter (eg the break 
point 538) Which can be adjusted during the sales process to 
better meet the perceived needs of the customer. 
Curvilinear Premium Function 

FIG. 6 illustrates a non-linear premium function 610 With 
curvilinear properties. A corresponding linear plan 620 and 
frequency distribution of losses 600 are shoWn for compari 
son. 
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The curvilinear function 610 comprises an initial feathered 

portion 612, a dimple 624, and a subsequent feathered portion 
614. A plateau (not shoWn) may also be present at very high 
actual loss levels. 

Similar to the corresponding linear plan 620, the curvilin 
ear function intersects theY axis at the Basic 622 and has a 
premium equal to the corresponding guaranteed premium at 
the average of the actual losses 624. From a company per 
spective, the curvilinear approach presents a smoother look 
ing curve Which shoWs increasing bene?t for exemplary 
safety performance (loWer actual losses). 
From an insurance carrier perspective, the accelerated 

increase in premium shoWn in feathered portion 614 after the 
dimple 624 provides more premium dollars to help keep the 
upper plateau as loW as possible. The curvilinear approach 
also alloWs small incremental increases 626 in premiums 
even if actual losses almost triple so that there is alWays some 
premium savings incentive for continued safety vigilance 
even in years When large losses have already occurred. 
Reinsurance Participation Plan 
One of the challenges of introducing a fundamentally neW 

premium structure into the marketplace is that the structure 
must be approved by the respective insurance departments 
regulating the sale of insurance in the states in Which the 
insureds operate. 

In the United States, each state has its oWn insurance 
department and each insurance department must give its 
approval to sell insurance With a given premium plan in its 
respective jurisdiction. Getting approval can be extremely 
time consuming and expensive, particularly With novel 
approaches that a department hasn’t had experience With 
before. Also, many states require insurance companies to 
only offer small siZed and medium siZed companies a Guar 
anteed Co st plan, Without the option of a retrospective plan. In 
part, this is because of governmental rules and laWs that 
regulate the insurance industry. 

Disclosed herein is a reinsurance based approach to pro 
viding non-linear retrospective premium plans to insureds 
that may not have the option of such a plan directly. It also has 
the surprising ability to enable non-linear plans While at the 
same time complying With state regulations. 

FIG. 7 illustrates an exemplary physical system and 
method tied to particular machines Which alloWs for the pro 
vision of improved insurance premium plans in compliance 
With regulatory requirements that do not make speci?c pro 
vision for these plans. It is based on the fact that an insurance 
carrier can cede a certain portion of an insurance risk to a 
reinsurance company. Said reinsurance company can, in turn, 
enter into a separate ParticipationAgreement With the insured 
Whereby a credit or debit is assessed on the insured as a 
function of the losses experienced by each insured. 
An admitted insurance carrier 730 has a license from a state 

insurance department 760 to sell Guaranteed Cost Workers’ 
compensation insurance in a given state. The insurance car 
rier obtains approval by using an industry standard Guaran 
teed Cost policy and ?ling premium rate requests With the 
insurance department 735. The insurance department, 
already familiar With the policy, approves the rates 765. 
The insurance carrier then contractually arranges With a 

broker 750 to sell said standard policies to a targeted class of 
companies. These targeted classes include small siZed 702 
and medium siZed 704 companies. As used herein, a small 
company has average losses of $60,000 per year or less. A 
medium siZed company has average losses in the range of 
$60,000 to $500,000 per year. A large company has average 
losses of $500,000 per year or more. In this instance, the 
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