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Ahsrract 

The annual costs of workers compensarion for many husinesses are small compared to 

rotai payroll or foral costs of producrion. As a res&, mnny suc-h enMies do nor muinlain 

lass datu in uccident or injury year derall, do nor reserve for open claims, and maintain 

records only jOr paid loss amounts on u calendur yeur basis without regard to injury year. 

Ofen with a change in ownership or management, the new manugement team requests un 

estimate of the funding levels on u fuUy uccrued husis. This paper presents un upprouch 

to detrrmining the rxpecred injury yeur ultimute loss umounts from u comhinutlon of 

calendar yeur exposure und loss pnymenr data. 

INTRODUCTION 

Severa1 years ago, 1 was asked to assist in the due diligente associated with the sale of 

a large strip-mining company. I was given the task of testing the liabilities that the 

company had accrued for its self insured workers’ compensation exposure and I arranged 

a visit to its main offices to collect the requisite evaluation history data by injury year to 

test the loss development of the company and to perform tny projectionc. While 1 

received an awe inspiring tour of the mining operations, I received no evaluation history 

by injury year, nor did I receive even the most recent evaluation of losses by injury year. 



Despite being fully self insured since the advent of workers’ compcnsation in its state, the 

company did not keep data segregated by injury year and did not have an accrual for 

unpaid workers’ compensation benefits, but operated completely without regard to date of 

injury on a “pay-as-you-go” basis. 

Choosing to approach workers’ compensation on a pay-as-you-go basis was a simple and 

logical choice for this company. While the scale of its mining operations was stupendous, 

they were not labor intensive. And in fact, the few workers who ran the machinery did 

so from reinforced cabs, fully air conditioned and filtered, exposed to very little hazard. 

The cost of work place injuries was therefore trivial compared to the costs of the other 

aspects of production, and minimal resources were assigned to track the costs of those 

injuries. 

Since then, I’ve come across severa1 other pay-as-you-go workers’ compensation self 

insureds, in largely the same circumstances, where the annual costs of employee injuries 

are small compated to payroll and/or where payroll itself is but a small part of the total 

costs of production. Almost all these companies also remarked al how easy it was to 

allocate paid costs among subsidiaries, and how much that task would be complicated if 

they adopted a full accrual cost approach. Examples of the companies encountered are 

an airline, a newspaper publisher and severa1 political subdivisions. In each situation, it 

was an outside agency that was asking for an analysis of costs on a more traditional, fully 



accrued basis. The technique developed for the strip mine due diligente, which is herein 

described, ws useful in accomplishing such estimates. 

THE MODEL - An Overview 

The model’s basic structure carne to me because at the time of the original mining 

company engagement, 1 was in the midst of work being done for severa] insurance 

company clients which use retrospective and run-off tests to monitor actual versus 

expected payments during the period between calendar year-end reviews. Payment 

pattems and previously selected ultimare losses by accident year are used to test the 

expected versus actual amounts paid in the most recent calendar year. Reversing the 

process -- taking payment pattems and the calendar year payment amounts -- could be 

useful in constructing reasonable estimates of uhimate loss amounts by injury year. This 

technique also draws heavily upon the modifications to expected value reserving described 

by Ron Bomhuetter and Ron Ferguson in their paper “The Actuary and IBNR”. Used as 

a reserving tool, their technique creates a “snap shot” of losses at a particular evaluation 

point. Extending that technique from a single picture into a series of pictures would allow 

us to deduce the expected payments which would be attributable to a calendar year. 

Briefly, the model begins wirh the construction of a set of initial expected losses by injury 

year. A payment pattem is applied to those expected losses, and the sum the payments 

“along the diagonals” produces estimated calendar year payment amounts. We can then 
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compare these sums of expected payments with the actual amounts paid and, using a 

recursive process, adjust the initial expected injury year losses to minimize the differences 

between actual and expected calendar year payments. 

THE DATA AVAILABLE 

Within each company noted as an example above, the data available for analysis was 

largely the same as what was available in the original mining company assignment. The 

company had a usable history of the amounts paid by calendar year, in the form of a 

separate operating expense category for workers’ compensation expenses. In addition, 

because it is generally required to keep records of payroll for tax reasons (both its own 

and its workers’ W-Z forms), unemployment compensation and other purposes, it generally 

had a reliable history of total payroll amounts, although the retention of such records in 

one situation was only five years. 

In at least one case, some data on large losses wâs available. Large losses cause 

considerable variation. Since this model examines the variation between actual and 

expected losses, ascribing some uf that variation to the impacr of specific large settlements 

will add some detail to thr estimation method, and will likely improve the overall efficacy 

of the model. 
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Lacking quantitative data, qualitative knowledge becomes important. However, because 

workers’ compensation costs are immaterial compared to total costs, it is very likely that 

while the risk manager may have solid knowledge of third party liabilities, EPA 

regulations, and even with non insurance issues such as the financia1 consequences arising 

from a one-cent increase in fuel costs, compensation issues are not foremost on his or her 

mind. In one instance, it was not the risk manager but the employee benefits director who 

had responsibility for workers’ compensation. As noted above, in each of these 

assignments 1 was engaged by someone outside the company under study, and therefore 

did not know beforehand who had responsibility for compensation. Perhaps the Human 

Resources department is the place to start the investigation, since it often gets workers’ 

compensation responsibility because of its kinship to employee medical coverage. 

Other tools which may be employed are extemal, presented in the following chart. 

Source Data Available 

NCCI Annual Statisti- Quantifies historical benefit level changes by state. 
cal Bulletin 

A.M. Best’s Ageregates Shows compiled industry payment data which can be used to 
¿?L Averages estimare injury yrar payment patterns (paid loss development 

data may also be available from the NCCI by special request). 

11 Consumer Price Index ) Charts movements of costs of many types if goods and 1) 

Il services within the economy. 

Statistical Abstract of Presents movements in wages for various categories of 
the United States employment over the past severa1 years. 
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THE MODEL - In Detail 

Described in detail below are the three steps involved in the use of this model: 

l the creation of initial expccted losses by injury year; 

l the distribution of those injury year losses into calendar year 
payment amounts; 

0 the recursive comparison of actual versus expected calendar 
amounts to optimize the initial expected losses by injury year. 

Initial Estimated ExDected Losses by Iniury Year 

Creation of an initial estimare of the exr>ected losses by injury year is the first step in the 

construction of the model. To do this, we need payroll by injury year, and pure premiums 

to apply to those payroll amounts to produce expected losses. 

Payroll 

As noted earlier, payroll for at least the latest few years was available from each entity 

1 have examined thus far; it was not, however, available in standard rating bureau class 

detail. The relative unimportance of workers’ compensation costs intrudes again -- payroll 

by rating cIass is not maintained -- so unless most of rhe employees can be assigned to 

one rating class, we would be unable to use NCCI published rates or pure premiums to 

calculate initial expected losses. 
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As an aside, having payroll by rating class would clearly enhance the estimates produced 

by this model. With payroll by class and rates, our first estimate of expected losses would 

essentially use the guaranteed cost premium which would have been charged by the 

commercial marketplace - in many states, pure premiums by class are available, which 

would lead to a direct estimate of expected losses. With respect to payroll statistics, it is 

therefore worthwhile tospend some time investigating what information is available which 

might allow the use of rates by class in these estimates. 

Depending upon the numbcr of years of available payroll data and the length of the 

payment pattem chosen (discussed below), it may be necessary to extrapolate payroll 

amounts for years prior to the earliest year for which actual amounts are available. The 

Statistical Abstract of the United States has proven useful in severa1 of these exercises. 

This publication shows changes in wages for severa] different employment types over the 

past severa1 years. Bear in mind that despite its long tail reputation, 75% of workers’ 

compensation losses are paid within the first five years. Therefore, the expected paid loss 

contributions of early injury years to the most recent calendar years will not be that 

material, and a reasonable approximation of the movements in wage rates will likely 

suftice for this exercise. One note of caution if there has been a significant acquisition 

or divestiture during the period for which actual payroll data is unavailable, or if there was 

some other large increase or decrease in work forte, this should be reflected in the best 

possible fashion. 
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hre premiums 

Given payroll by injury year, we need pure premiums to apply to these payroll amounts 

to produce expected lossex. The approach that 1 have taken to producing these pure 

premiums is to pick a “seed” pure premium for the most recent year, and then derive prior 

years’ pure prerniums from that seed by reflecting changes in benefit Ievels, other general 

economic or societal changes, and specific opcrational changes (if any) which may have 

occurred in the concem under study. 

The “Seed” 

The initial selection of the seed pure premium for the most recent year is not altogether 

critica1 to the results produced by the model, since the seed pure premium that we will 

ultimately use will be arrived at recursively. However, you should strive to select a seed 

which approximates the costs of the company under study, to reduce the iterations of the 

recursion. Severa1 recent articles in the trade press have estimated that average 

compensation costs vary between 2 and 4% of total payroll. If you have nothing to 

suggest that your subject is very different from average. a 3 per cent rate is probably a 

good initial pick. 

Benefít leve1 and Other Changes needed to modify the “Seed” 

Benefit level changes are the easiest to reflect, in that the NCCl’s Annual Statistical 

For multiple location Bulletin provides a ready source of these changes for all states. 



risks, separate estimates could be accomplished for each state, or a “blended” benefit level 

change could be used (based upon the distribution by state) if an estimate for all states 

combined is all that is required. 

Factor- other than changes in the mandated benefit Ievels are more difficult to measure 

and reflect. Almost everyone currently discussing workers’ compensation costs would 

agree that there are economic and societal changes beyond payroll and benefit leve1 

changes which have been exerting upward pressure on compensation costs for some 

companies and industries. Such factors include increased utilization of the compensation 

system, increased involvement of attomeys in claims litigation, and the inclusion within 

compensation of an increasingly broader set of injuries (for example, stress and repetitive 

injury syndrome). Onz or more of these may be affecting the costs of the entity under 

study. If they are, the magnitude of their influente might be reflected in the level of 

awareness of compensation issues among the company’s staff. If no one seems concemed, 

then there has likely been no effect. On the other hand, a militant effort “fo bring 

escalating costs back into line” could suggest that a considerable effect has been felt 

within the recent past. 

A related factor which often (adversely) affects the frequency of compensation claims is 

plant closings or other “downsizing” type events. Information conceming such events 
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should be readily available and should be kept in mind when establishing injury year costs 

for the years in which such events occurred, and possibly in the years immediately after. 

Incorporating a quantitative measure of factors such as those discussed above clearly 

requires more judgment than does the inclusion of benefit level changes. The effect of 

a plant closing which generated a rash of hearing loss claims could be reflected by using 

a one-time factor of 1. I 5 for the year of the closing, to reflect the expected increase in 

frequency. Similarly, an increase in utilization that has affected the past three years might 

cal1 for an extraordinary “de-trending” factor from year three to year four, to bridge the 

gap between current elevated levels and the more “normal” Ievels of the past. In any such 

case, some quantitative measure of these effects will add to the detail of this model and 

enhance the estimares it produces. 

The steps in establishing initial expected losses are shown on Exhibit 1. An example of 

the extraordinary factors discussed above can be seen in this example. This client was 

relatively certain that recent compensation costs had been increasing more rapidly than 

mere changes in payroll. As shown in the foot note, Pure Premium Trend Factors were 

applied to the latest four years in an attempt to reflect this observation by the client. 
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Distributine Iniurv Year Losses to Calendar Year of Pavmenf 

Given the initial estimated injury year losses shown in Column (7) of Exhibir 1, it is a 

straight forward exercise to apply a payment pattem to these to arrive at a trapezoid of 

loss payments by maturity year which will yield the calendar year expected payment 

amounts. The difficuhy in this segment of the model is the selection of the payment 

pattem itself, and the reflection of any information conceming large settlements that may 

be available. 

Selection of a Payment Pattern 

Without an evaluation history, clearly we must rely completely upon pattems drawn from 

“extemal” data. Pattems derived from the industry data compiled in A.M. Best & Co.‘s 

Aagregates & Averaaes, or from work done in other situations, or as indicated above, 

obtained from the NCCI, are a logical first choice, but one thought should be kept in 

mind. A likely reason the company under study has persisted with pay-as-you-po is that 

the settlement period for their claims is probably shorter than those pattems derived from 

general industry data. Again, the only source of information which would be useful in 

determining modifications to the settlement periods will be interviews with the tisk 

manager. Often, the higher visibility of the larger, later settling claims will work to our 

advantage, and we might elicit information conceming “worst cases,” or perhaps some 

personal assessments of the likely maximum length of the settlement period. Even 

without specitic information, you probably should be receptive to shortening the payment 
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pattems which would otherwise be used, unless there is sufficient evidente that the 

ordinary pattem should apply. 

Exhíbit 2 shows the two elements of this segment of the model. At the bottom of the 

exhibit is the payment pattern which was actually employed in spreading the payments. 

Shown immediately below that is the referente pattern which 1 would have otherwise used 

for workers’ compensation. Here, 1 have shonened the pattem (which ordinarily stretches 

to 20 years) to eight years by spreading the unpaid amount of 14% at the end of year 

eight proportionately across all years. This may not the most theoretically correct way to 

shorten the pattem, but it is convenient and conforms to the general leve1 of accuracy that 

we can legitimately expect from this model. The remainder of the exhibir shows the 

arithmetic of spreading the payments across maturity years. 

Lmge Los Settlements 

At this point, we should address using information that might be available conceming 

large settlements. In the assignments which 1 have done to date, no information on large 

settlements has been available, either because the entity’s staff asserted that there had been 

none, or because the data was not available. However, if information on large settlements 

is available, we could use it to try to “explain” some of the variation of the calendar year 

payments. As we will see immediately below, for the example which we have been using, 

there is a significant upward deviation between actual and expected payments in the latest 



calendar year. The model as constructed explains such deviations as entirely the resuh 

of variations in injury year loss levels, and thus an increase in the most recent calendar 

year payments implies an increase in the most recent & year’s loss levels (specifically 

including the seed pure premium year). On the other hand, if we knew (as 1 suspect) that 

a large settlement had been made in 1990 for an injury which occurred in 1986, we could 

“remove” this settlement from the 1990 payments, and thereby improve the fit between 

actual and expected. In rhis instance, we would also likely reduce the seed pure premium, 

since the “new” explanation for the upward surge in calendar year payments would 

involve an older injury year, not the level of the 1990 injury year. 

As nored, large loss dara has not been fonhcoming in any of rhe engagemenrs with which 

l have been involved thus far -- one might suspect that data on large claims may go hand 

in hand wirh an information system with sufficient sophistication to provide us with more 

traditional projection typc data. However, if data on one or severa] large losses is 

available, it could prove useful in explaining deviations between actual and expected, and 

excluding these amounts could enhance the fit to the actual payment data. 

Assessine the “Seed” Pure Preruiuru 

We now begin the iterative process of finding the best “seed” pure premium for the most 

recent injury year. We add the payment amounts along the diagonals in Exhibit 2 to 

produce Ihe calendar year paymenls which result from our initial seed selection, and 
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compare these to the actual payment amounts, using the sum of the squared differences 

as our comparative IOCA. I’ve used the square root for appearances, to limit the digits of 

the measuring tool; it is possible that other “goodness of fit” tools would be more 

appropriate. 

The initial comparison is shown on the top of Exhibit 3, and clearly, given that estimated 

payments are considerably greater than actual, a pure premium of 3% of payroll is toa 

high for this risk. We begin lowering the seed until the sum of the squared differences 

reaches a minimum, somewhere between $1.49 and 1.48. [Incidently, 1 have done all 

these analyses using spread sheets, and these iterations can be accomplished using very 

simple macros. 

With our seed pure premium determined, we can now use the progression of pure 

premiums for the past severa] years, coupled with the estimated payroll amounts and 

whatever other assumptions we choose to make conceming the upcoming years, to 

determine future expected loss levels. As an aside, multiplying historical losses by the 

expected unpaid percentages (for the appropriate maturity), we can also determine the 

unfunded liability for open claims. As noted earlier, it was the search for this amount that 

led me into this approach in the first place. 

347 



LIMITATIONS ON THE MODEL 

Anyone who has assembled a set of initial expected losses and a reporting pattem to be 

used in the aforementioned Bomhuetter Ferguson reserving technique, and then been 

confronted with large differences between expected and actual reported losses, is familiar 

with the limitations of expected value constructions. The parameters of payroll growth, 

indemnity and medical changes, even when adjusted for the effects of acquisitions, 

divestitures, downsizing, and perhaps some knowledge conceming large settlements, relate 

to what should be happening to injury year losses, and the payment pattems employed in 

Exhibit 2 relate to the way those injury year losses should be paid over time. 

It is however a rare event when actual losses behave as expected. Deviations arise from 

at least two obvious sources -- the true injury year losses could be greater or less than 

expected, and the amount paid in a particular period could be larger or smaller than 

predicted. In the Bomhuetter Ferguson reserving technique noted above, we generally 

have detail by exposure year, and can thus partially separate the effects of these two 

sources of deviation. In a pay-as-you-go situation, we do not have such detail; we have 

only the trail left by the aggregate contributions of many years to examine. This will 

clearly limit the accuracy of the result. 
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In the engagements where 1 have used this method, 1 have not attempted to add any 

complexity to the model to try to incorporate some reflection oí’ deviations arising from 

either injury year loss levels or frorn variations in actual pay OUIS. However, while 

writing this paper, 1 have considered what modifications could be made and would suggest 

the following. 

Iniurv Year Loss Leve1 Variations 

To reflect potential variation arising from injury year departures from expected results, we 

could insert a Column 6a into Exhibit 1, and add into that column a “Depariure from 

Expected resulting from Process Variance” factor. Initially, all these factors would be set 

to 1.00. After we had found the minimizing pure premium assuming that process variarme 

had no effect, we could, starting with the most recen1 year, raise and lower this departure 

parameters by a small constant, IO simulate true losses which were worst or better than 

expected. If either of these movements lowered the squared differences. we would 

temporarily hold that year at that departure leve], and then go to each of the earlier years, 

determining what departure from expected (if any) improved our fit. After trying this with 

a chosen number of the injury years, we could then sweep back through the years toward 

the most recent year. This process of sweeping back and forth through the years could 

be continued for as many iterations as we desired. 
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Initial Estimate of Expected Losses by Injury Year 
Workcn' Cnmpensatloo 
Pay-as-you-go, Inc. 

Exhibit 1 

Cumulativc Einected 

Injury 
Ycar 

1962 
1963 
196-I 
1965 
1946 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
19&2 
1985 ~~ 

PayVJll Benefil 
payroll treod CbaoRc 

(1) (2) (3a) 

9.b9S 
10.131 
lO.Sb7 
l I.064 
I l.Sbl 
I2.082 
12625 
13.I'N 
13.787 
IJ..ulR 
IS.OSb 
1s.i.u 
Ih.l42 
17,löl 
17955 
18.762 
19.607 
20.489 
21411 
22.Zi' 
2338L 
24805 
26.452 

ChaoRe 
Pb) 

1 .m 
1.076 
1.130 
1.187 
1.2% 
I .Y2 
1.448 
1.516 
l.W 
1.676 
1709 
1.7-11 
I.RS4 
1.9x) 
2.cM 
2.13s 
2.414 
2.w2 
2.36ö 
3.087 
3.210 
3.278 
3.427 
3.703 
3.m 
3.94 
4.180 
4.372 
J.#d 

0.210 
0.220 
0.23 1 
02A3 
0.257 
0.275 
0.297 
0.3 10 
0.325 
0.343 
0.350 
0.356 
0.380 
0.407 
0.423 
0.437 
0.494 
O.Si4 
0.608 
OX32 
0.6.57 
0.67 I 
0.702 
0.758 
0.7% 
0.818 
0.856 
0.895 
I.am 

Lnss 
mst 

TA 

(5) 

Lnss 0x4 Iajby Yr. 
(Seed P.P. x LosEes 

0.924 0.63 
0.924 0.72 
0.924 0.7s 
0.924 0.79 
0.924 O.¿G 
0.924 0.69 
0.924 O.% 
0.924 1.01 
0.924 1.05 
0.924 1.11 
0.924 1.14 
0.924 1.16 
0.924 I.23 
0.924 1.72 
0.924 1.37 
0.924 1.42 
0.924 1.61 
0.924 1.85 
0.924 1.97 
0.924 2.05 
0.924 2.13 
0.924 2.18 
0.924 2.28 
0.924 2.36 
0.924 2.59 
0.938 2.62 
0.956 
0.976 
I.aM r 

2.6ö 
2.75 
3.a) Jj 

sced P.P. 

66.1 
72.5 
79.5 
873 
96.5 

107.8 
121.6 
1.x.9 
145.6 
16u.6 
171.1 
182.1 
202. .7 
2273 
246.6 
2653 
314.7 
381.7 
422 5 
4592 
4w.1 
540.6 
602.7 
MB2 
763.4 
847.9 
944 3 
970.7 
9952 

NOTES: Colomn (1). Pa.yroll dala m box 1s aaual dala supplied hy cltem. Years prnr 10 1486 are calculared ah 
subwquenl yenrdwded by pûy~oll wend fanor mColumn (2). 

Column (2): Facrors lar moP recem fwe years uere esllmaled from awage payroll dara show m rhe 
Stauslcal AbsIrxl of rhc Llnwd Siales The 4.5% factor f(x years pru 10 1982 was selecLed. 

Column (31 Factors shaan un 3a for 1965-W wre raken from NCCI Annual Starlsrical Rulltlm. 
Column 3b ~srhc cumulaive fana. ad~usled by su: monthsro account fa 711 bencfir effect~vc 
dalesvenus I2,GI m~upyear ends. 

Column (4) Column (3b)dlnded by 1990 enrry forcolumn (3b). 
Column (5) Mou recen! four m)uryyears only; factors of2.5%, 2.0.2.0 and 1.5 respect~vely. Included 

bemu.* of cknl’s concern WI h “nslng comp uXS”. 
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Erpcctcd Exwcted Lass Amounts Pazd by CMendar Year 
Iojury Iajury Yr. 
Year m 1s 206 3rd * 0 $IJ 3 g 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1962 $328 
1963 3(>1 
1964 39.5 
1965 434 
1966 47.9 
1967 SS.6 
1968 603 
1969 ti.0 
1970 723 
1971 798 
1972 85.0 
1973 !w.‘l 
1974 103.7 
197s 112.9 
1976 las 
19n 1322 
1978 1563 
1979 189.6 
1980 209.8 
1981 228.1 
1982 241.9 
1983 2&?5 
1984 2593 
1985 341.8 
1986 379.1 
1987 421.1 
1988 469.0 
1989 Ga.1 
1990 4GU8 

16 10 
33 19 13 

M 36 21 14 
58 69 39 23 1.5 
h3 75 13 25 16 
68 81 MI 27 IB 
76 91 i2 30 20 
n6 104 59 35 23 
96 115 6s 39 25 

105 1% 73 43 
118 142 äl 
122 146 
12s 

4 3 

5 4 3 
6 4 3 
7 5 4 

8 6 5 
9 7 6 

10 8 6 
ll 8 7 
12 9 7 

13 10 
1s 

Spread of Initial Expected Losses to Payment Year 
Worters’ Compensatioa 
Eay-as-you-go. Inc. 

Exhihit 2 

TU In]ury Year Loss Paymeat Pattem - Sbortencd 
lW.O% 2S25‘?0 3030% 372.x 10.19% h.M% 4.48% 3.30% 2.63% 

Unpaid 
In~ury Year Loss Payment Pattem - Unmodified @JJ 

100.0% Zlhll, 25.93% 14 74% 8.72%. 5.63% Sm% 2.82% 2.25% 14.42% 
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Comparison of Actual VS. Estimated 
Calendar Year Loss Payments 

Worten’ timpensation 
Pay-as-you -go, Inc. 

Calendar Year Loss Payments 

w 1989 

Actual 547 416 

Estitmtcd 
Sccd: g3.00 

910 859 

Seed: s1.75 
531 501 

secd: SB 
48s 4% 

Sced: s1.50 
455 429 

Sccd: s1.49 
452 426 

Sccd: s1.48 
449 424 

790 710 

414 

379 

355 

353 

3.50 

6% s71 

372 

340 

319 

317 

31.5 

51 

Sll 

2% 

273 

2.56 

2.54 

252 

43 

4.55 424 

461 333 271 247 

421 

395 

392 

390 

304 248 

28.5 2.32 

2m 

281 

27 

231 

229 

(5) 

226 

212 

210 

203 

34 
Absolute Dollar Differeaces atmioimum 

98 (81 (IO (25 1 

Exhibit 3 

169 
squarc Rora 

of sum of Squared 

3m 104755 

224 227.W 

204 158.64 

192 138.08 

190 137.75 

189 137.75 

(0) 
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Initial Estimate of Expected Losses by Injury Year 
Modified by Injury Year Departure Factors 

Workers’ G3mpcnsatioa 
Pay-as-you-go, Ioc. 

Injury Year Analysis 

1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

Original Revised Rched 
Departurc Original Expcclcd Eapccted Pltr.2 

Factor PUR! hsses I L.osses Premtum 
panoli (30 Trialsl Premium 

(1) (2) (3) 

2480s ISUO 1.03 2748 285.8 1.15 
264S2 l..w, 1.13 306.4 3933 1.51 
27956 1.190 La 3498 4163 I .49 
29,420 O.&W 1.29 383.0 3.33.7 1.13 
32,‘lca 0.7Gu 1.30 431.0 301.7 0.m 
35.177 0.7M) 1.33 480 0 335.0 0.95 
35264 1..3@3 1.37 493.4 641.5 1.82 
33207 1.190 1.49 511.4 608.6 1.83 

Aanual 
Cban8eS 
la Injury 

Ycar 
W 

39.4% 
4.Yc 

- 19.8% 
-9.6% 
11.4% 
90.9% 
-51% 

Exhibit 4 

Calendar Year Loss Payments Squarcd 

Sum 
1990 1989 p& 1987 1986 1985 1984 m @ pIu= 

Actual 
547 416 286 325 365 303 295 22s 243 169 

Estimatcd srirb Departurc Factors 
48.5 402 322 326 340 329 280 233 210 190 62.% 1 

Differeocc 
62 14 (YI) (1) 26 (P) 15 (9) 33 (2) ! 

Original Estimared Payments 
449 424 

DiffCZWlCC 
98 (8) 

3% 350 31s 281 252 229 203 169 137.75 

(l0.l) (25) 51 27 43 (5) 34 (0) / 

353 




