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In developing an estimated price for casualty excess of 

loss reinsurance contracts, it is not uncommon to adjust 

the expected loss component of the rate to reflect the 

estimated value of investment income on funds held to pay 

outstanding loss reserves. The discount rate is generally 

a function of 1) a projected payment pattern for losses 

and loss adjustment expenses (L&LE), and 2) a specified 

interest rate. While, for many excess reinsurance 

contracts, it may be difficult to accurately project L&LE 

payments over time, the mechanics of the technique are 

fairly straightforward. An example of its application to 

a workers compensation excess program is provided in 

Appendix A. 

The technique has been criticized for several reasons. 

The purpose of this draft is to investigate two of the 

most common objections: 

1) a reinsurer's objective should be to price 

business to an underwriting profit, and 

2) the Tax Reform Act of 1986 (TRA) has offset to a 

large extent the investment income imputed to the 

reinsurer in the above adjustment. 
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In view of its intuitive reasonableness, the principal 

focus was on the second objection. A model was developed 

to quantify the magnitude (if any) of the offset necessary 

due to the provisions of the TRA, and to adjust the 

discount rate accordingly. Our preliminary conclusions, 

as well as the assumptions and methodology, are discussed 

in the paragraphs that follow. 

Our principal conclusion is as follows: 

- Counter to intuitive expectations, a significant 

upward adjustment in the discount rate is not 

necessitated by the provisions of the TRA. 

We would appreciate comments and suggestions with respect 

to the analysis presented in the subsequent paragraphs. 

BACKGROUND 

The principal components of a reinsurer's economic return 

are income from 1) underwriting and 2) investments, and 

both of these need not be simultaneously positive in order 

for the reinsurer to earn an adequate return. The 

principal criticism of the traditional actuarial pricing 

method is that it fails to explicitly recognize the 
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investment component of this equation. For example, the 

traditional profit margin of 5% of premiums has 

historically been applied across all lines of business, 

ignoring the relatively greater magnitude of investment 

earnings generated by the l'long-tail'* lines of business 

(although in many states and for some lines of business, 

explicit recognition of investment income is now required 

in the ratemaking methodology). 

In considering the merits of explictly considering 

investment income in reinsurance pricing, two 

qualifications must first be noted: 

1) Implicit recognition has been given to investment 

income in the actual market price of insurance (and 

reinsurance), and there are some arguments for 

continuing to give investment income only indirect 

attention in the ratemaking process. These arguments 

are presented in Appendix B. 

2) It is also recognized that excess reinsurance is 

more volatile (and risky) than primary insurance: if 

a 5% underwriting margin provides an adequate return 

for a stable, non-volatile line of business, then 

clearly a higher margin should be required for a more 
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volatile line of business. 

These qualifications notwithstanding, we believe that it 

is appropriate and beneficial for both the ceding company 

and the reinsurer if the reinsurer explicitly recognizes 

investment income in its pricing. It better enables both 

parties to isolate the various components of the quoted 

price and determine whether the rate is reasonable, 

inadequate, or excessive. 

To provide a simple illustration, assume that the expected 

ceded losses and allocated loss adjustment expenses 

(hereinafter abbreviated as L&LE) for a given reinsurance 

contract are $1,000 and the reinsurer's loading for 

expenses, profit, and contingencies is 100/75th. The 

various components of the final price, related to premium, 

are as follows: 

Comoonent Pet. 
L&LE 75% 

Op. Expenses 133 10% 
Brokerage 67 5% 

Profit & Cont. 133 10% 
Total $1,333 100% 

However, if L&LE are paid out evenly over a ten year 

timeframe, and the reinsurer earns investment income on 

the funds held in the interim at an annual rate of 6%, 



then $432 of investment income will be generated over the 

ten year period. The present value of this investment 

income (discounted at 6%) is $242, or 18% of the premium. 

It can be argued that 6% is not the appropriate interest 

rate to use for discounting and that a risk-adjusted rate 

should be used: however, this issue will be addressed 

later. For purposes of this illustration, it is assumed 

that 6% is the appropriate rate. Thus, the total return, 

as a function of premium, is 28% (10% profit and 

contingency margin plus 18%). 

This is not necessarily to imply that 28% is an excessive 

return; rather it is to demonstrate that the reinsurer's 

return, as it relates to premium, is far in excess of the 

10% underwriting profit margin contemplated in the rate. 

Discounting the expected L&LE effectively provides a 

credit to the ceding company for the anticipated 

investment income on funds held to pay IALE, thus limiting 

the reinsurer's expected profit to the margin contemplated 

in its loading. In this example, if the expected L&LE are 

discounted to $758 to reflect the anticipated investment 

income, then the reinsurer's return would be limited to 

the 10% margin cited in the table above. 
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METHODOLOGY 

The basic methodology was to construct a simplified income 

and cash flow statement for a single accident year cohort, 

assuming that expected L&LE of $1,000 are paid out over a 

period of sixteen years, according to the payment pattern 

presented in Appendix A. Investment income is earned at a 

specified rate on the funds held to pay the L&LE and is 

accumulated in a cash balance. 

Each scenario modeled consists of two illustrations. For 

example, in the first illustration in Exhibit A (top of 

Exhibit), the reinsurer collects 100% of the $1,000 and 

accumulates a positive cash balance over the sixteen year 

timeframe (the line entitled "Cumulative"). In the second 

illustration in Exhibit A (bottom of Exhibit) the $1,000 

is discounted to $718 (71.8% of the undiscounted pure 

premium). This reduction reflects the expected investment 

income that will be earned until all L&LE are paid. The 

reinsurer's final cash balance for the sixteen year period 

is $0.00. 

This does not mean that the expected profit is being 

driven to zero. Rather, it demonstrates the point that we 
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made earlier, i.e., that the effect of discounting L&LE is 

to strip out any profit margin from the loss component of 

the reinsurance price. Note that there is no provision in 

this example for the reinsurer's expenses, profit, and 

contingencies. It is assumed that whatever loading is 

added to the $1,000 pure premium would be sufficient to 

provide for these items. 

The base case scenario in Exhibit A excludes any 

consideration of taxes. A fundamental goal of this 

exercise was to develop a method for deriving an 

appropriate discount factor that reflects tax 

considerations. Consequently, in subsequent scenarios we 

tested the impact of taxes under the terms of: 1) the old 

tax law (pre-1987) and 2) the new tax law (post-1987). 

These results are presented in Exibits B through G and are 

discussed below. 

RESULTS UNDER THE OLD TAX LAW 
(Exhibits B and C) 

As indicated earlier, one objection to the method used to 

derive a discount rate is that it is overly simplistic, 

because it fails to consider the ramifications of the TRA. 

However, since the method ignores taxes entirely, a 

logical hypothesis is that it was theoretically simplistic 
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even before the tax law was changed. Hence, we decided 

that it would be beneficial to first determine the 

appropriate discount factor under the old tax law, before 

deriving an appropriate discount factor reflecting the new 

tax law. 

Exhibit B 

We initially assumed that the interest income earned 

at a 6% interest rate was attributed to tax-exempt 

bonds. Hence in the first illustration (before 

discounting), there is no taxable underwriting or 

investment income and no taxes. As a result, the 

cumulative cash balance is identical to Exhibit A (no 

taxes). 

In the second illustration (after discounting), the 

pure premium has been discounted to $502, creating an 

underwriting loss of $498 ($502 - $1,000) in Year 1. 

From a tax standpoint, this creates a tax credit of 

$229 (46% of $498) that could theoretically be 

applied to offset taxable income from other 

operations. The value of this credit is treated as a 

cash contribution in this Exhibit. 

Because of this tax credit, the final discount factor 

148 



of 50.2% is lower then in Exhibit A, and the premium 

required to fund the expected L&LE payments is $502 

(versus $718). 

Exhibit C 

A critical assumption underlying the projections in 

Exhibit B is that the reinsurer has other operations 

with taxable income which can utilize the tax credit 

arising from the underwriting loss created by the 

discounting of the pure premium in this particular 

transaction. A possible problem with this assumption 

is that if the reinsurer priced every contract on 

this basis, it may not have sufficient income to use 

up the tax credits generated by the underwriting 

losses. 

In Exhibit C, no credit has been allowed for the 

underwriting loss created by discounting. 

However, at the same time, it has been assumed that 

the reinsurer is able to shift its investment 

portfolio mix in Year 1 to taxable bonds, in order to 

offset at least some of the tax credit that is 

otherwise lost. As a result, while the discount 

factor and discounted premium are greater than they 
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were in Exhibit B (69% and $699, versus 50.2% and 

$502), it is stll less than the discounted rate 

derived under the no-tax scenario. 

Conclusion - Our hypothesis was confirmed (i.e., the 

method that we originally used to discount losses is a 

simplification because it ignores taxes): however, it 

appears that our original calculation was a conservative 

simplification (from the reinsurer's viewpoint), at least 

in light of the old tax law. 

Hence, the obvious question is whether this conclusion is 

also applicable under the provisions of the TRA. 

RESULTS UNDER THE NEW TAX LAW (TRA) 
(Exhibits D and E) 

The principal provisions of the TRA that we have attempted 

to reflect in our revised model are as follows: 

1) Tax Rate - the marginal tax rate was changed from 

46% to 34%, 

2) L&LE Reserves - Reserves on unpaid L&LE are 

discounted for purposes of calculating taxable income 

according to methods prescribed by the Treasury 

150 



Department. A firm has the option of using factors 

based on its own experience or industry experience, 

subject to certain restrictions. For purposes of 

these examples, we used Schedule P Composite 

industry experience for 1985 (use of Schedule P 

Composite for business reported as Reinsurance in the 

Annual Statement is mandated by the Treasury). 

Alternatively, industry experience for the statutory 

Workers Compensation line would be used, if the firm 

reports its premiums in this line. 

3) Proration - Under the TRA, 15% of otherwise tax- 

exempt interest income is taxable. The effective tax 

rate is 5.1% (15% x 34%). 

For simplification purposes revenue offset has been 

ignored. Possible implications of the Alternative Minimum 

Tax (AMT) will be addressed separately. 

Exhibit D 

The assumptions underlying Exhibit D correspond to 

Exhibit B, i.e., all invested funds are in tax-exempt 

bonds and any tax credit is treated as a cash 

contribution. Two items to note with respect to the 

tax calculation are: 



1) the discounting of L&LE reserves creates a 

timing difference. It does not create additional 

taxable income, but it does defer part of the 

deduction for L&LE, 

2) the proration of tax-exempt income is a 

permanent difference; it creates additional 

taxable income. The total regular tax of $35 in 

the first illustration can be attributed solely 

to the proration provision. 

The effect of adjusting the pure premium of $1,000 to 

reflect investment income in the second illustration 

is the same as it was in Exhibit B, although the 

magnitude is not as great. The adjustment creates a 

tax benefit due to the increase in the underwriting 

loss. This benefit is mitigated due to the 

discounting of L&LE reserves for tax purposes: 

however, the final discount (adjustment) factor 

derived (62.83%) is still lower than the discount 

(adjustment) factor that we derived in the no-tax 

scenario (71.81% - Exhibit A). 
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Exhibit E 

The assumptions in Exhibit E correspond to Exhibit C, 

i.e., no tax credit is allowed for the underwriting 

loss and investable funds are invested in taxable 

bonds. The result is similar: the discount 

(adjustment) factor derived in the second 

illustration (70.37%) is not as low the the factor 

derived in Exhibit D but is still comparable to the 

discount factor derived excluding taxes (71.81%). 

Conclusion - The provisions of the TRA do not appear to 

necessitate an upward adjustment in our original 

adjustment factor (excluding taxes). In fact, in light of 

the examples cited above, it can argued that the original 

factor that we derived is conservative. 

ALTERNATIVE MINIMUM TAX (AMT) 
(Exhibits F and G) 

An additional complexity arising out the new tax law is 

the provision for the Alternative Minimum Tax. Basically, 

this provision was created because of the fact that many 

major corporations with substantial reported income were 

effectively paying no taxes, Congress decided that this 

was inappropriate from a public policy standpoint. Under 

the new law, every corporation must pay at least the 
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Alternative Minimum Tax, which is based on AMT income as 

prescribed by the Treasury Department. 

The AMT provisions have effectively created a separate 

and parallel set of rules for calculating taxes which are 

somewhat complex. One complication is that separate sets 

of rules apply for 1987-90 and 1990 and beyond. 

For simplification purposes, we ignored the AMT in 

Exhibits D and E. In Exhibits F and G, we estimated the 

AMT (using the rules that apply for 1990 and beyond) on a 

simplified basis and substituted the AMT for the regular 

tax in all years. While the adjustment factors derived in 

these exhibits were somewhat higher than those derived in 

Exhibits D and E (regular tax), the results do not 

necessitate any change in our previously-stated 

conclusion. 

A table listing all of the premium adjustment factors 

derived in Exhibits A through G is presented as follows: 
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Base Case (No Taxes) 71.81% 

Tax Credit treated as 
Cash Contribution 

No tax credit allowed, 
Change in Inv. Mix 

Old Tax New Tax 
Law Law AMT 

50.19% 62.83% 69.66% 

69.94% 70.37% 72.17% 

ADDITIONAL ISSUES 

Two issues not addressed in the paragraphs above that 

merit further investigation are as follows. 

Timins and Interest Rate Risks 

For purposes of the analysis above it was assumed 

that L&LE would be paid out at a specified pattern 

and that interest income would be earned at a 

specified rate. In actuality, it is highly unlikely 

that the L&LE will pay out at the assumed pattern or 

that the reinsurer's investment portfolio will earn 

interest income at the rate specified. The variances 

from the expected case can work in the reinsurer's 

favor or to its detriment. In other words, there are 

timing investment risks that need to be considered. 

While it is possible to apply quantitative techniques 
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in measuring these risks, their magnitude is to a 

large extent a subjective consideration, and 

qualitative judgment may be no less reliable than 

quantitative techniques. In the original discount 

factor derivation (Appendix A), we attempted to 

subjectively account for the timing and investment 

uncertainty by making what we believed were 

conservative assumptions at every step in the 

calculation. 

To provide another illustration of an adjustment for 

these risks, it is useful to recall the simple 

example discussed earlier. Expected ceded incurred 

L&LE for a given reinsurance contract are $1,000 and 

the reinsurer's loading for expenses, profit, and 

contingencies is 100/75th. The various components of 

the final price, related to premium, are as follows: 

Component Pet. 
L&LE Sl$O 75% 

OP. Expenses 133 10% 
Brokerage 67 5% 
Profit & Cont. 133 10% 

Total $1,333 100% 

It is anticipated that L&LE will be paid out evenly 

over a ten year timeframe, and the reinsurer will 

earn investment income on the funds held in the 
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interim at an annual rate of 6%. The present value 

of the $432 of investment income earned over the ten 

year period (discounted at 6%) is $242, or 18% of the 

premium. 

However, to reflect the uncertainty with respect to 

both the timing of the actual payments and the actual 

rate at which the reinsurer's investments will earn 

interest, the reinsurer may apply a higher (risk- 

adjusted) discount rate to the $432 of investment 

income cited above. Assuming that this rate is 10% 

(instead of 6%), then the present value of the $432 

of investment income is only $167, or 13.4% of 

premium. 

Estimatins the Reinsurer's ROI 

An issue related to the one above is best described 

by two fundamental questions - 1) what exactly is the 

reinsurer's expected return on its investment in the 

various examples above, and 2) which expected returns 

satisfy his target criteria. 

In order to address the first question, it would be 

Useful to enhance the model used for this analysis to 

incorporate 1) assumptions with respect to surplus 
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requ 

rate 

irements and 2) net present value and/or internal 

of return estimates at various risk-adjusted 

discount rates. We have constructed at least one 

other model that incorporates these features and 

believe that the analysis presented in this memo can 

be readily extended to quantify the reinsurer's 

expected return on investment. 
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CONCLUSION 

We believe that the examples presented in Exhibits A 

through G illustrate that it is not inappropriate to 

discount expected incurred L&LE to reflect investment 

income, regardless of the provisions of the tax law. 

However, it is intuitively apparent that the provisions of 

the TRA will affect reinsurers more adversely than primary 

insurers, due to the heavier discounting of reinsurers' 

L&LE reserves. Possibly, this warrants higher loadings in 

the rates for some reinsurance contracts. Extending the 

model used in this analysis to include an internal rate of 

return measure will enable us to quantify to some extent 

what the magnitude of this loading should be. 

As indicated earlier, any comments, and/or suggestions 

would be greatly appreciated. 
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-196 -92 -49 -57 -40 -SO -40 .40 -40 -50 -40 -40 -50 -40 -301 

0 0 0 0 0 

31 25 22 20 ia 

0 0 0 0 0 

-165 -67 -27 -37 -22 

0 

17 

0 
._-._. 

-33 

0 

15 

0 
. . . ..- 

.25 

0 0 0 0 0 0 0 60 

14 12 10 a 6 4 1 241 

0 0 0 0 0 0 0 0 
. . . . . ___.__ . . . . . . _..... . . .-.... . . . . . . . . . . 

-26 -28 -40 -32 -34 -Lb -39 0 

456 389 362 325 303 270 245 219 191 151 119 as 39 0 
. . ..__..__.__..~_~~..~~..~~~..~ ====__~_:__iil_=I:i_=====-=================:=====,========:-=============================================~====================----------..-----.------------- 



EXHIEII c 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total 
. . . .._....--.------.-...-...._...---.---...-.-.__.-....____..____.......__..__..__..__..__.__...__..__..__.___..__.___.__..___...______ 

lSSWPT IONS 

(Old Tar ‘au) 

Pwnlf Psttern 0.068 O.la8 0.196 0.092 0.049 0.057 0.04 0.05 0.04 0.04 0.04 0.05 0.04 0.04 0.05 0.04 1 
Period 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 6.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5 

Ifeights 0.066 0.099 0.1694 0.0?5 0.0377 0.0414 0.0274 0.0323 0.0244 0.023 0.0217 0.0256 0.0193 0.0182 0.0215 0.0,62 

Discotmt Factor 71.81% 

Credit for Tax 0 

Emefif (1.0) 

Investment itix 

Taxable O.DOO% O.OOD% O.DDD% O.WO% D.oW% 0.000% 0.000% 0.000% 0.000% 0.000X 0.000% 0.000% 0.000% 0.000% 0.000x 0.0~)~ 

lai-ex~t 1oo.M)ox1oo.ooox1M).~l~.~l~.~l~.~lw.~~l~.~l~.~~l~.o~%loo.~o%l~.ooo%loo.o~loo.o~loo.~%l~.~x 

Adjusted 

lnvestmmt Mix 

laxable loo.DOD% O.OoO% o.Om% O.oDo% o.wo!4 O.ooo% o.om% o.oOa o.Oaox O.oOD% 0.000% 0.000% O.OaO% 0.000% o.DOOx 0.000% 

is 
T~X-Cmlpt o.oao%1w.oM11oo.Dooxl~.~l~.~%l~.WOX100.000X1M).OOOX1~.~l~.~o%loo.o~%loo.~o%loo.~loo.~o%lw.~o~loo.~% 

..i....................................................................................................~~~~~~~~~~~~~~........*............................... ______--____-_ 

08 kc.88 



LINE: UC RIIE ADJUSWENI 10 REFLECT INV. LYEME 

1 2 3 4 5 A 7 3 9 10 11 12 13 14 15 
. . . ..--.......___..-..~-...~.._.~.~-..-.~..~.........._...________________..._._______....______..______.._______.._._.. 

NW TAX LRY 

Preniln 

l,vXrred LCLE 100% 

Paid LYLE 

chg. In Reserve 

1004 

loop 

63 

932 
._____ 

0 
____-. 

932 

lD&. 196 92 

-1W -1% -92 
---see __.___ --_-_. 

49 

-49 
_-.__. 

0 
-._-_. 

-49 

0 

39 

1 
.-_.__ 

-11 

671 

57 

-57 
_-__-. 

0 
. . . . . . 

-57 

0 

39 

2 
-._._. 

-20 

651 
._.___ 

57 
. ..__- 

0 

-57 

0 

19 

1 
._.._. 

-39 

301 

40 50 

-40 -50 
---.__ _.___. 

0 0 
__.__. .__-_. 

-40 -50 

0 0 

33 37 

0 -3 
---._. _._._. 

-2 -10 

649 A39 
-__.__ __ __-___ 

40 

-40 
_-.-. 

0 
.._-. 

-40 

40 

-40 
.___. 

0 
.___. 

-40 

40 50 

-40 -50 
.___. ._ _.__ 

0 0 
. ..__ _.__.. 

-40 -50 

40 40 

-40 -40 
______ _____, 

0 0 
. . . . . . ..___, 

-40 -40 

50 

-SO 
.___. 

0 
__._. 

-50 

IA rotat 

0 0 0 
--.-v- -.--.- _..___ 

-100 -196 -92 

0 

37 

-2 
._._. 

-1 

63E 
.-___ 

640 
._--- 

0 0 0 0 
37 37 37 37 
-4 -4 -2 -1 

. . . . . ._.--. ..--.. .--- _. 

1 -9 -1 -2 

A41 632 631 629 

40 
._.._. 

0 

50 
.__--- 

0 

40 
..-_. 

0 

40 
.___- 

0 

40 
.___. 

0 

-40 -50 

-, 

. 

-._. 

_. 

_. 

-40 

- 

_. 

. 

.__. 

. 

. . 

-40 -40 

0 

17 

-1 
._.._. 

-22 

0 

15 

-4 
. ..--- 

-31 

0 

14 

-3 
____ 

-23 

0 0 

12 11 

-6 -5 
_..- ___. 

-22 -24 

279 246 225 203 179 

0 

36 

-1 
_.... 

-13 

616 
_-__. 

50 
.___. 

0 

-SO 

0 

4 

-2 
._..- 

-44 

40 

CO 1000 

-40 0 
-____. ..__._ 

0 0 
.-_-.. ___.__ 

-40 0 

- 

_ 

. 

.___ 

thkl. Profit 

0 

53 

54 
----._ 

936 

0 0 0 

53 47 41 

5 -6 0 
------ .--_-- _-____ 

-60 -143 -51 

0 0 

36 646 

1 35 
--____ _..... 

-5 611 

611 

lotal Cash 

Crulative 936 876 733 632 5 
L.l _..-.____._--____-__~-----.-~- 

Discant Factor: 71.81X 

Tu Adjustat a7.5ox 

Net Fsctor 62.a3x 

AdjuotedPreaiu 621 

Paid LLLE 63 

_. 

628 

40 1000 
.__.__ -.__.. 

0 -372 

92 49 
__.__- --__.. 

0 0 

-92 -49 

50 40 40 
_-.-. . ..-__ __.-_. 

0 0 0 

-50 -40 -40 

0 0 0 

9 7 6 

-6 -4 -3 
__.__ __.._. . ..-.. 

-35 -29 -31 

144 11s 84 

108 196 
._-.__ ---_._ 

0 0 wad. Profit -372 

Cash fro1 Llmf. 560 

Inv. IncoL: 

Taxable a 9.0x 0 

Tar-•rapt a 6.0% 36 

Taxes a 0% -74 

-40 -372 -108 -196 

0 0 

1 262 

0 -111 
-.__.. . . . . _. 

-39 1 Total Cash 670 

0 0 0 0 

37 3D 23 21 

4 -7 -1 0 
__.___ --._.- ___-._ -._-_- 

-75 -159 -A3 -28 

CwmJlart"c 6?0 595 436 



1 2 3 ‘ 5 6 7 8 9 10 11 12 13 14 I5 16 rota1 
._...-...-_...--..-._.--..--....--..--.......-......-..--....._........_,...._.._..___.__......._......~................................ 

UC?" Iax LEIY 
._........~.__. 

rm Payout Patter" 

Scheblr P 0.34314 0.26722 0.12541 0.08113 0.04904 0.03699 0.01953 0.01320 0.009Bo 0.00400 0.00400 0.00400 0.013400 O.OCJ.00 O.OCd.00 0.03043 1 
uorkera Cap. 0.2592 0.2661 0.1333 0.0774 O.Obb? 0.035 0.01.56 0.0173 0.015 0.0062 0.0062 0.0062 0.0062 0.0062 0.0062 0.0758 0.9998 

S8lKtcd 0.34314 0.26722 0.12541 O.MllS O.D49D4 0.03699 0.01953 0.01320 O.OWBO 0.00400 O.OD4DD 0.00400 O.OD400 0.00400 0.00400 0.03043 1 

Period 0.5 1.5 2.s 3.5 1.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5 

Tax Oirc. factors 

,a. F.CtOl-s 7.5X 0.9645 0.8972 O.d.346 0.7764 0.7222 0.6718 0.6249 0.58t3 0.5408 0.5031 0.4680 0.4353 0.4049 0.3767 0.3504 0.3260 

oiscaue Factors 0.83953 0.81037 0.79251 0.17002 0.75127 0.72024 0.70&W 0.70457 0.70712 0.73819 0.77257 0.81103 0.65466 0.90502 0.96448 1 

LOSS ScPervcs: 
Undiscm.nfed 932 821 628 536 467 430 39D 340 300 260 220 170 130 90 40 0 

a*. 932 -1D8 -196 -92 -49 -57 -40 -50 -40 -40 -40 -50 -40 -40 -50 -40 0 



LINE: UC 

5 6 7 a 9 10 11 12 13 14 
.-------..-.-.....----.-.---...-~._._...-..~_--.--._____.___..--._.______.____ 

15 16 lotal 1 2 3 
. . . ..-_--.__.__..____.__ 

Before Adjusrment 

lmd. Lnccfne 0 0 0 

Proration: 9 8 7 

Disc. LR. iqmct 150 6 -26 

tnv. lncas 0 0 0 
---.--- _---_-- _...___ 

Taxable Income 159 lb -19 

Reguhr lax a 34x 54 5 -6 

4 
. ..-. 

0 

6 

-7 

0 
--_-. 

-1 

0 

-. 

0 

6 

-2 

0 
-_-_. 

4 

1 

0 

6 

-1 

0 
.__._. 

5 

2 

_. 

0 0 0 0 

6 6 6 6 

-6 -14 -12 -20 

0 a 0 D 
---_. -._-___ ___.__. _______ 

0 -8 -6 -14 

0 -3 -2 -5 

_. 

0 0 0 0 

6 6 6 6 

-II -16 -13 -10 

0 0 0 0 
.._. -_._._- .-.____ _._.__. 

-12 -12 -7 -4 

-4 -4 -2 -1 

._. 

42 35 34 38 45 43 51 49 49 14 41 
0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.73 0.75 0.75 0.75 

31 30 31 29 26 26 24 25 25 26 27 

6 6 6 6 5 5 5 5 5 5 5 

0 2 0 -3 -2 -5 

0 0 0 

5 5 100 

-8 -1 0 

0 0 0 
.__-- .__.--_ ______. 

-3 4 100 

-t 1 35 

39 32 546 

0.75 0.75 

26 28 511 

5 6 102 

-1 1 35 

AtI1 

Adjusted fwnings -101 39 66 

incluaim x 0.7s 0.75 0.75 

ml Incone a3 43 31 

AnI a 20x 17 9 6 

'- Selected Tax 1 54 5 -6 

After Mirrptmt 

Led. lncoae 

Proration: 

Disc. Lit Inpect 

Im. Incame 

-372 0 

5 6 

150 6 

D 0 
______ -_.-_.- 

-217 I2 

-74 L 

0 

5 

-26 

0 
-_-_. 

-21 
-7 

D 

3 

-7 

0 
.-_--_ 

-c 

-1 

0 0 

3 3 

-2 -1 

0 0 
--___._ ------. 

1 2 

0 1 

0 

3 

-6 

0 
__._ 

-3 

-1 

0 0 0 0 

2 2 2 2 

-14 -12 -20 -18 

0 0 0 0 
.-._-. ____._. __._._. __.___. 

-12 -10 -ia -16 

-4 -3 -6 -5 

0 

1 

-IS 

0 

-17 

-6 

0 0 0 

1 1 1 

-13 -10 -8 

0 0 0 
.._._- .__.__- ..__.-. 

-12 -9 -7 

-4 -3 -2 

0 -372 

0 40 

-1 0 

0 0 
_.___-. ._..._. 

-1 -332 

0 -111 

2 222 

0.75 

1 -165 

0 .34 

0 -111 

__ _. _-_ _. 

Ml 

Adjusted Earnings 

inclusion x 

Alfl lncae 

-119 25 51 27 20 17 20 27 24 30 27 26 19 15 11 

0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

-306 31 17 16 16 15 12 0 8 5 4 3 2 2 1 

AMI a 20x -61 6 3 3 3 3 2 2 2 1 1 0 0 D 

-74 4 -7 -1 0 1 .l .4 -3 -6 -5 -6 -4 -3 -2 



1 2 3 4 5 6 7 0 9 10 11 12 13 14 15 16 Total 
_______..._--.-..-.-.---.__..__----...~...--...-..__._..__..._______..___...__.._......___.___.-.._____.___.__~___.._____.__________.___ 

Ctxdlf for 

Tax Benefit 1 

Imcstmt Mix 

Iarable o.ooox o.ooox o.mx o.ooox o.ooox o.owx o.ooox o.ooox o.ooox o.wox 0.000x o.ooox o.ooox 0.004x 0.000x o.ooox 

lax-•xclpt 100.ooox100.~100.ooox1w.Oarm)M).OOOX1 

Adjusted 

Invcsfmt ftir 

lsxable o.lxwx o.ooo1 o.owx o.owx o.lwx o.ooax o.ooox 0.000x 0.000x o.ooox 0.000x 0.000x o.wox o.ollox o.ooox o.aoox 

Tar-•rcapt ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
**i**Ei******E***i********‘***..*.*.**.****.*..*.*.****.**************.********==******************************=****==**************=****==****==***=******** 

H 



LINE: UC RAlE *DJUSWENT TO REFLECI IWV. IfKoIIE 

1 2 3 4 5 6 7 
____.__..-..----.-.-._....______________________._____.. 

YEY 14X LAU 

Premium 1000 

incurred LLLE 100x Iwo 

Paid L&E 68 108 196 92 49 57 40 
chg. In llnarvt 932 -106 -1% -92 -49 -57 -40 

__-*.* ___._. __.___ _--___ -_-___ __-__- ._.___ 

8 9 10 11 12 
. . . . 

50 

-50 
.--_-_ 

0 
__.__. 

-50 

40 

-40 
--_... 

0 
_..___ 

-40 

40 40 

-40 -CO 
______ _____. 

0 0 
__ .--. ..__.. 

-40 -40 

50 
-50 

.___. 

0 
--... 

-50 

0 

37 

-3 
__._ 

-10 

0 

37 

-2 
______ 

-1 

0 0 

37 37 

-5 -4 
__.._. ._ --.. 

2 1 

0 

37 

-4 
.__.. 

-9 

& ccaulativt 936 87b 733 682 671 651 649 640 641 632 
\o ____________________--.-.-.----.----.-.-------------.---------------.--.--------------*------~..--.-.-.--.~~.....---- 

11 15 16 
. . . . 

1000 

40 

-40 
50 

-50 

40 

-40 
_--___ 

0 
.___._ 

-40 

1000 

0 

0 0 0 
.___._ 

0 -40 -50 

0 

37 

-1 
__..._ 

-2 

0 

36 

-1 
--..__ 

-13 

0 

36 

1 
_-____ 

-5 

0 

b46 

35 
_.__.. 

611 

629 bib 611 

oiscoult fmxor: 

Tax Mjustmmt 

Yet Factor 

AdjuSted Praaikn 

Paid LLLE 

71 .aix 

98.00X 

70.37x 

704 

ba 
__.._- 

-2% 

704 

40 1000 
.._.. ._._.. 

0 -296 

-40 -296 

0 60 

1 243 

0 5 

-39 2 

2 

108 196 

0 0 

92 
.-_-. 

0 

636 -108 -1% -92 

60 

0 

0 
_____. 

696 

0 0 

39 32 

4 0 

-73 -164 

0 

25 

0 
..__. 

-67 

623 392 

57 40 
_____ ______ 

0 0 

50 40 
.__--_ -_ --.. 

0 0 

40 40 50 
.._.. .-.--- __.._. 

0 0 0 

-40 -40 -50 

0 0 0 

14 12 10 

0 0 0 
_..._ ..---. . . . . . . 

-26 -28 -40 

221 193 153 

40 
_.___. 

0 

-40 

0 

8 

0 
._.._. 

-32 

121 

-40 -50 

87 41 

und. Profit 

-57 -40 -50 -40 Cash frun Und. 

Inv. ,ncalw: 

1wmble a 9.0x 

Tax-cxenpt a 6.0x 

Tares a ox 

0 0 

17 15 

0 0 
. . . . . . . . ..- 

-33 -25 

0 0 

20 18 

1 0 
. . . . 

-38 -22 Total Cash 

327 305 272 247 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 rota1 

Ye" tar La" 
___....._...._. 

Tax Payout Patter" 

Sch&te P 0.34314 0.24722 0.12541 0.08113 0.04904 0.03699 0.01953 0.01320 0.00980 0.00400 0.00400 0.00400 0.00400 0.00400 0.00400 0.03043 1 
Uorkcrr Conp. 0.2192 0.21%1 0.1333 0.0774 0.0447 0.035 0.0188 0.0173 0.015 0.0062 0.0062 0.0062 0.0062 0.0062 O.OD62 0.0758 0.9998 
Selected 0.34314 0.26722 0.12541 O.C0113 0.049D4 0.03699 0.01953 0.01320 0.00980 0.00400 0.00400 0.00400 O.OCJ.00 0.00400 0.00400 0.03CJ.J 1 

Period 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 6.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5 

TM Disc. Facmrs 
lnt. Factors 7.5X 0.9645 0.8972 0.8344 0.7?& 0.7222 0.6718 0.6249 0.5813 0.5408 0.5031 O.L680 0.4353 0.4049 0.3767 0.3504 0.3260 
Dilcamt Facfor~ O.&W53 0.81037 0.79251 0.77002 0.75127 0.72024 0.70809 0.70457 0.70712 0.73819 0.77257 0.81103 0.85466 0.90502 0.96448 1 



LINE: UC RATE AOJUSI~ENI ,D REFLECl INV. ,NCWE 

1 2 3 4 5 6 7 0 9 10 11 12 13 14 IS 
.._..._...____._____..__._.._______._____..____, . . . ..-..__.._.________. .._. . . . 

Before Adjustment 

urd. incane 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Proration: 9 8 7 6 6 6 6 6 6 6 6 6 6 6 5 5 100 
Disc. LR iapsct 150 6 -26 -7 -2 -I -6 -14 -12 -20 -18 -18 -13 -10 -6 -1 0 
IW. lncum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.__.--- ___._-_ __-.___ _--__._ ._-.__. __..._ ..__._. .______ ____... __._. ..__.__ --.. . . . . . .._. . . .._ __ _____ ..___ 

lsxabte lncarr 159 14 -19 -1 4 5 0 -6 -6 -14 -12 -12 -7 -4 -3 4 100 
Rewlar Tax D 34x 54 5 -6 0 1 2 0 -3 -2 -5 -4 -4 -2 -1 -1 1 35 

Ml 

Adjusted Esrniwp -101 39 64 42 35 34 38 45 43 51 49 49 44 43 39 32 546 
InctrnionX 0.75 0.75 0.75 a.73 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.73 
Ml Lncane 83 43 31 31 30 31 29 26 26 24 25 25 26 27 26 28 51i 

WI a 20% 17 9 6 6 6 6 6 5 5 5 5 5 5 5 5 6 102 

Selected Tax 1 54 5 -6 0 1 2 0 -3 -2 .5 -4 -4 -2 -1 -1 1 35 
.-4 - . . . . . . . . . . . ..r...r............*..........*.*....................=.. . . . ..iii..i.....E...........~~~~ ___ii3i:i:E==:...il=~~~~~~~~~~~~~~~~~~~~~~..~~~.~....~~~.~~.. 

After Adjustment 

wxl. traml? -296 

Proration: 0 

Disc. LR Inpact 150 

IN. ,r!caa? 60 

lwsble lncc.w? -86 

Regular lax 0 34x -29 

AM 

Adjusted Earnings -150 

lncluslal x 0.75 

Ml ince -199 

MI a 20x -40 

Selected I.9.x 1 -29 

0 

6 

6 

0 
_.._. 

12 

4 

27 

0.75 

32 

6 

0 

5 

-26 

0 
____. 

-21 

-7 

_. 

0 

4 

-7 

0 
.___. 

-3 

-1 

28 

0.75 

18 

4 

. . _. 

0 

3 

-1 

0 
. .._. 

2 

1 

18 

0.75 

16 

. 

0 

3 

-6 

0 
. .._. 

-3 

-1 

. . 

0 

2 

-20 

0 
. . . . . 

-18 

-6 

32 

0.75 

6 

0 0 0 

2 2 1 

-18 -18 -13 

0 0 0 
. . . . . _..._.. . . ..__. 

-16 -16 -12 

-5 -5 -4 

28 26 20 

0.75 0.75 0.75 

5 4 3 

I 1 I 

.5 -5 -4 

a 

1 

-10 

0 
_..... 

-9 

-3 

15 

0.75 

2 

a 

.3 

0 0 -296 

1 0 38 

-8 -1 0 

0 0 60 
___._ .___... ..__. 

-7 -1 -198 

-2 0 -65 

11 2 205 

0.7S 0.75 

I 1 -43 

0 0 -9 

-2 0 -65 



LIYE: UC RATE AOJUS,“EU, 10 RE‘LECT IN”. IHCC,,t EX”I&ll t 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 rota, 

credar for 

lax BeretIt 0 

Investment Mix 

1hx~lc 0.000% 0.000X O.wpX 0.000X 0.000X 0.000X 0.000% O.OWX 0.000X 0.000% 0.000% 0.000X 0.000X 0.000X 0.000X 0.000x 

lax-cxapt ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Adirnted 

Investment Mix 

1wmblc lDD.DDDX O.MOX O.DDOX O.OODX 0.000% 0.000% O.DOOX 0.000X 0.000% 0.000% 0.000% 0.000% 0.000X 0.000% 0.000X 0.000X 

,a#.-•r.zaQt ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
EC............i______-~~................................=.....*..==........==....=.........~--~~~---~~-- _ _ _ _ _ _ _ _ _.____.._____EjS=I__=========================.===================== 



LINE: UC 

1 
. . . . . . . 

WEU IAX LA" 

Premium 1000 
Incurred LLLE 100% moo 

Paid LLLE M 

Chp. in Reserve 932 
_._-.. 

"rid. PI-o‘,* 0 
. ..___ 

Cash fran Und. 932 
Inv. InwAne: 

i.xebtt a 9.0% 0 

lax-eiqlt a 6.0% 58 

Taxes 17 
__-._. 

Total Cash 973 

Cwlative 973 
I, 

2 3 

10.5 

-1Da 

196 

-196 

0 

-108 

0 

0 

55 

9 

0 

49 

6 

-62 -153 

..- 

92 49 

-92 -49 
__--_ _____. 

0 0 
__.-_ _..__. 

-92 -49 

0 0 

43 41 

6 6 
__.._ _____. 

-55 -14 

703 689 

RATE kDoJUSINEN1 TO REFLECT INV. IUCME 

57 40 50 40 40 40 50 

-57 -40 -50 -40 -40 -40 -50 
.-.--. .._--- .*.--- -__... . . . .._ _.._.. ._..._ 

0 0 0 0 0 0 0 
_.-... . . . . . . . .._.. ___.-. .____. . . . . . . _.__._ 

-57 -40 -50 -40 -40 -40 -50 

0 0 0 0 0 0 0 

40 39 38 37 37 36 36 

6 6 5 5 5 5 5 
.-.--. .__.__ --.... . . ..-- -._... . . . . . . . . . . . . 

-23 -7 -17 -0 -a -9 -19 

666 659 642 63$ 626 617 59a 

I .  

13 14 

LO 40 

-40 -40 
.--_. ._-_.. 

0 0 
..--. . . .._. 

-40 -40 

0 0 

35 34 

5 5 
. . . _ . . . . 

.lO -11 

588 577 

. . . 

. . 

. 

. 

50 

.50 

..- 

0 
. . 

-50 

0 

33 

5 
.._ 

-22 

555 

1000 

40 1000 

-40 0 
___._ ..___. 

0 0 
._... ..___. 

-40 0 

0 0 

32 643 

5 101 

-13 542 

542 

Discount Factor: 

lax Mjustmt 

Yet fsctor 

kdjusted Premiun 

Paid L&E 

Urd. Profit 

71.81X 

97.w 

64.66% 

697 697 

MI 108 196 92 49 57 40 50 40 40 40 50 40 40 50 40 1000 
__.._. ._.-__ _.-___ . .._.. . .._.. . ..--. . . ..__ _..... ..__.. . . . .._ . ..___ ._.... ._.__. _.._.. ..__._ . . .._. . . .._. 

-303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -303 

Cash frc.a Uid. 629 -108 -196 -92 -49 -57 -40 -54 -40 -40 -40 -50 -40 -CO -50 -40 -303 

Inv. Il3mE-x: 
1sxable a 9.0X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

,a-cxeapt Q 6.0X 40 40 33 26 23 21 19 17 15 14 12 10 a 6 4 1 289 

rsr+s a 0% -47 7 4 4 4 3 3 2 2 1 1 1 1 0 0 0 -14 

._.... __.-_. . . . ..- . . . . . . .__.._ _._... . . . . . . . ..--- _._... ____._ .._... ._.... _._._. _..... .____. . . . . . . . .._.. 

Ictel Cash 716 -75 -167 -70 -30 -39 -24 -35 -27 -27 -24 -41 -33 -34 -46 -39 0 

Curulstive 716 641 474 404 374 335 311 276 249 222 193 is2 119 e5 39 0 
____._=ii__iS_j_ii=i===~==~======~======~~~==============~=====~~~=~===~==~======~==~=====================~=~=== ijEii//=/ifii=__._-~~----=~======~=~=========------ 



LINE: "C RAlE ADJUST)IEYT TO REFLEC, L"". IYCCM EXHIEIT F 

1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 Total 
__________-__-__---.~~~~..~~~~~-~--~---~-~--~.~-.-...-.--.~.~~-~.-~.~.~~.~~~~.-~~.~~~~.~.~~~.~~.~~~~~.~~..~..~~~.~.~.~~~~~~~~~~~-~~--~~~ 

NW Tax lad 
--_--__.-_--.-_ 

Fax payout Pattern 
schdAL*P 0.34314 0.26RZ O.R341 0.03113 O.O@X 0.03699 0.01933 0.01320 0.009aO 0.00400 0.00400 0.00400 0.00400 0.00400 0.00400 0.03043 1 
Uorkmrs Co+ 0.2592 0.2%1 0.1333 0.0774 o&u7 0.035 O.OlaLl 0.0173 0.015 o.Ow 0.0062 0.0062 0.0062 0.0062 o.alb2 0.0758 0.m 
SdNxed 0.34314 0.26322 0.12541 O.WlS 0.04904 0.03499 0.01953 0.01320 0.009m o.wm 0.00C00 0.00400 0.00400 o.w400 0.00400 0.03OGJ 1 

PWiOd 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 6.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5 

la Disc. Factors 

Int. Factora 7.5% 0.9645 O.WR 0.8346 o.Tm o.nu 0.6718 0.6249 0.5813 0.5408 0.5031 0.4680 0.4353 0.4049 0.3767 0.3501 0.3260 
DilCMt Factors O.l33953 0.11037 0.79251 0.77002 0.75127 0.72024 0.7OBO9 0.70457 0.70712 0.73619 0.77257 0.61103 0.85566 0.90502 0.96448 1 

LOSS Rcscrver: 
WldilCMted 932 324 620 536 487 430 390 340 3w 260 220 170 130 w 40 0 

ml. 932 -108 -1% -92 -49 -51 -40 -50 -40 -40 -40 -50 -40 -40 -50 -40 0 

Oifference in Chgr. 150 6 -26 -7 -2 -1 -6 -14 -12 -20 -18 -16 -13 -10 -a -1 0 

O&.cmc-88 



LINE: UC RATE ADJUSTMENT TO REfLECl I"". ,WCC,X 

1 2 3 4 5 6 7 8 9 10 11 12 13 
-.---~._..---.~--.~~.--..~.---~~--~--.~~.-..-~..-.~~..~...~.~.~..________._____._____...~.~~~..~~..~~~~, 

Before Adjustment 

IA-d. lncwe 0 0 0 0 0 0 0 0 0 0 0 0 0 
Proration: 9 8 7 6 6 6 6 6 6 6 5 5 5 
Dfac. LR luqmet 150 6 -26 -7 -2 -1 -6 -lb -12 -20 -18 -18 -13 
Itlv. IlKam 0 0 0 0 0 0 0 0 0 0 0 0 0 

-----e- .----__ ------. --v--m- ------- -.--_-- --.-_-_ ----.-- ------_ _----__ ----_.- -._.-_. --.__.. 

Taxable lncune 159 14 -19 -1 4 5 0 -8 -6 -14 -13 -13 -8 

Regular Iax a 34* 54 !i -6 0 1 2 0 -3 -2 -5 -4 -4 -3 

An1 

Adjusted Eamiws -101 Cl 68 44 37 35 39 46 63 51 49 49 13 

inclusion x 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.7s 0.75 0.75 0.75 0.75 
An1 Incclne 83 45 32 32 32 31 29 27 26 21 2C 24 21 

AHI a 20% 17 9 6 6 6 6 6 5 5 5 5 5 5 

*1.?cted lei% 2 17 9 6 6 6 6 6 5 5 5 5 5 5 

14 
.---. 

0 
5 

-10 

0 
_--.. 

-5 

-2 

39 

0.75 

24 

5 

5 

15 
. .._.. 

0 

5 

-8 

0 
-__-_ 

-3 

-1 

36 

0.75 
24 

5 

5 

0 0 

5 % 

-1 0 

0 0 
-_... _______ 

4 % 

1 33 

28 547 

0.75 

25 506 

5 101 

5 101 

.-. 

__ 

._. 

__ 

After Adjurtmmt 

w. Incolt 

Prorat~m: 

Disc. LR llpset 

Ire!. Incae 

-303 

6 

150 

0 

0 0 

6 5 

6 -26 

0 0 
--___ ---_--. 

12 -21 

4 -7 

0 

4 

-7 

0 
--__ . 

-3 

-1 

0 

3 

-2 

0 

0 

3 

-1 

0 

0 0 0 0 0 0 

3 3 2 2 2 2 

-6 -14 -12 -20 -18 -18 

0 0 0 0 0 0 
.-... --.__ _______ _______ ___._-_ _-.._.. 

-3 -11 -10 -18 -16 -16 

-1 -4 -3 -6 -5 -5 

22 28 25 32 28 26 

0.75 0.75 0.75 0.75 0.75 0.75 

14 10 9 6 5 4 

3 2 2 1 1 1 

3 2 2 1 1 1 

0 

1 

-13 

0 
__.-_ 

-12 

-4 

20 

0.75 

3 

1 

1 

0 

1 

-10 

0 
_--_. 

-9 

-3 

15 

0.75 

2 

0 

0 

0 0 -303 

1 0 cc 

-a -1 0 

0 0 0 
. ..-. ..__.-. _....._ 

-7 -1 -259 

-2 0 -86 

__ __ 
-147 

-50 

1 

0 

2 

1 

-116 28 51 29 22 19 

0.75 0.75 0.75 0.75 0.75 0.75 

-234 33 20 19 18 16 

11 2 245 

0.75 0.75 

1 1 -73 

0 0 -11 

0 0 -14 

7 4 I 4 3 



LINE: w RATE ADJUSTl4EYl TO REfLECI I"". lSCCHE EYHl8ll F 

1 2 3 4 5 6 7 a 9 IO 11 12 13 14 15 16 Total 

Credit for 

lax Emfit 1 

Investment nix 
l&l&l. o.mox o.ooox o.ooox o.ooox o.ooox o.ooox o.ooox o.ooax o.ooox o.ooox o.ooox o.ooox o.mox o.ooox o.ooox o.mox 
‘lu-uqat ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Adjured 
tnvatmmt nix 

luubl* o.ooox o.owx o.mox o.ooox o.owx o.ooox o.caox o.mox o.ooox o.ooox o.ooox o.ooox o.oom 0.000x o.ooox o.ooox 

lbx-u*t iw.ooox~oo.ooax1m.~i~.~i~.~i~.~i~.~i~.~i~.~i~.~i~.~i~.~~~.~i~.~~~.~i~.~ 
.**..**.*~.*********..**.**~.*."~,~.~.~."...***.*******...**.**.********‘.*.*****.***.************************.*******.************************ 



LINE: UC RllE ADJUSTMENT TO REFLECT INV. INCWE 

6 7 8 9 10 11 12 1 2 3 4 
.~__..~.~~.~~~______.....__.____ __ 

NEY TAK LA'4 

Przmiun 1000 

incurred 1LLE 100x ltmo 

Paid CLLE 6a 108 1% 92 

Chg. in Reserve 932 -lOa -1% -92 
_.._-- ----*_ _-__-_ _-_-__ 

wd. Proiir 0 0 0 0 
----__ ___-__ __.___ ____._ 

Cash from U-d. 932 -log -1% -92 
Inv. Irlcar: 

laxable a 9.0x 0 0 0 0 

1u-•xurpt 0 6.0x 51 si 49 43 

Tares 17 Q 6 6 
___._. __._._ _...-_ ___.__ 

Total Cash 973 -62 -153 -55 

Cuulative 973 911 7% 703 

5 
_..._. 

49 

-49 
._.__. 

0 
___-__ 

-4P 

0 

41 

6 
.--_._ 

-14 

13 14 15 

1000 

57 40 50 

-57 -40 -50 
- _ ---- __._-. .._._. 

0 0 0 
-._. _. . .._. _ ____ _. 

-57 -40 -50 

0 0 0 

40 39 38 

6 6 5 
.._._- -...-- .._.._ 

-23 -7 -17 

646 659 642 

40 40 40 50 

-40 -40 -40 -50 
.._.._ .._._. _..... ____.. 

0 0 0 0 
.--.-_ -_..__ . . . . . . . . . . . 

-40 -40 -40 -50 

0 0 0 0 

37 37 36 36 

5 5 5 5 
.._... .___.. _..._. ___._ 

-a -8 -9 -19 

634 626 617 598 

40 40 

-40 -40 
.-._.. .__... 

0 0 
- . . _ _ . _ _ _ . _ 

-40 -40 

50 

-50 
. . . . . . 

0 

-50 

40 

-40 
-_..__ 

0 
. . ..__ 

-40 

1000 

0 

0 

0 

0 0 

35 34 

5 5 
- . . . . . . . . - - . 

-10 -11 

0 0 

33 32 

5 5 

0 

643 

101 
.--.. 

542 -13 

542 

oiscomt Fwtor: 71.111 

7mAdjustmmt 100.50X 

Net Factor 72.17X 

MjurtedPraiu R2 

P*id l&E 6a 
. . . ..- 

ti. Profit -278 

Cash frca Und. 654 

It-Iv. Incorc: 

Taxable 0 9.0% 62 

ru-tralpt a 6.0x 0 

rams a ox 0 

40 50 40 
. . ..-. . ..--- _..... 

0 0 0 

722 

lDo0 
..__.. 

-278 

106 
_--_ 

0 

104 

0 

40 

? 

1% 92 49 57 CO 50 
___-.. ______ ______ .__._. . .._._ ._._.. 

0 0 0 0 0 0 

CO 40 40 so 40 
______ _.-__. . . . . . . .._... 

0 0 0 0 

.40 -40 -50 -40 

__ 

Tots1 Cash 

Cuulative 

.__.-. ._--_. 
716 -15 

716 641 

0 

-1% -92 -49 -57 -40 -50 -40 -40 -SO -40 -270 

0 0 0 0 0 0 0 0 

15 14 12 10 8 6 4 1 

2 1 1 1 1 0 0 0 
. . . . . . _._... .._... .._... ._.... ___... . . . . . . -..--- 

-27 -27 -29 -41 -33 -34 -46 -39 

62 

249 

33 

0 

0 0 0 0 0 0 

33 2b 23 21 19 17 

4 4 4 3 3 2 
._._._ -.._._ _._.__ -._-.- . . .._. .__.._ 

-167 -70 -30 -39 -24 -35 

474 404 374 335 311 276 249 222 193 152 119 a5 39 0 



lax Payart Pattern 

Schb1.P 0.34314 0.26722 0.12541 O.OBl13 0.01904 0.03699 0.01953 0.01320 O.OD980 O.CUb400 0.00400 0.00400 O.OD400 0.00400 O.OCGD 0.03043 1 
Uwkws Cap. 0.2592 0.2861 o.w.3 0.0774 o.a447 0.035 0.0188 0.0173 0.015 0.0062 0.0062 0.0062 omA2 0.0062 0.0062 0.0758 0.9998 
sdrtd 0.34314 0.26722 0.12541 0.00113 0.04904 0.03694 0.01953 0.01320 O.OD9M O.ODWJ O.OC400 0.00400 0.004M) 0.004DO 0.00400 0.03043 1 

P.&d 0.5 1.5 2.1 3.5 4.5 5.5 6s 7.5 a.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5 

1~ DISC. FutDrn 
Int. FactOr@ 7.5X O.W45 O.WPR 0.0346 0.7764 O.N2 0.6718 0.6249 0.5013 0.5408 0.5031 0.463D 0.4353 0.4049 0.3767 0.3504 0.3260 
Dlscotnt Factors O-83%3 0.01037 0.79ZSl 0.77002 0.75127 0.72D24 O.lDW9 0.70157 0.7D712 0.73619 0.77257 0.01103 0.65466 0.90502 0.96448 1 

Los1 Rererve8: 

Undiwamtd 932 824 620 536 487 430 3w no 300 260 220 170 130 PO 40 0 

ml. 932 -1D8 -196 -92 -49 -57 -40 -50 -40 -40 -40 -50 -40 -40 -50 -40 0 



LIME: UC RATE *DJ"SI"EWI 10 REFLECI IYV. IwCCUE 

1 2 3 4 5 

‘More Adjustment 

und. lncane 0 0 0 0 0 

Proration: 9 8 7 6 6 

Disc. LR lq~~t 150 & -26 -7 -2 

Irn. Incrn 0 0 0 0 0 
.-.*.e- -._____ ______. -__-_-- __.___. 

rsxsbte ,ncoL 159 14 -19 -1 4 

Rqular TM a 34% 54 5 -6 0 1 

UIT 

MjuBted Earnings -101 41 6.8 44 37 

tnclrnlcm x 0.n 0.75 0.75 0.n 0.n 

Ml lnccre 83 45 32 32 32 

&AT a 2ax 17 9 6 6 6 

Sclccrcd tax 2 17 9 6 6 6 

6 8 
_.... 

9 10 
. . . . . . . ..____. 

. . 

11 12 

0 0 0 0 0 a a a a 
6 6 6 6 5 5 5 5 % 

-1 -6 -12 -20 -18 -10 -8 -1 0 
0 0 0 0 0 0 0 0 0 

_____ -____. -..... _.__. . . . . . --.-. .--_.__ _._.... 

5 0 -6 -14 -13 -5 -3 4 96 
2 0 -2 -5 -4 -2 -1 1 33 

0 

6 

-14 

Ii 
__._. 

-8 

-3 

0 

5 

-18 

Cl 

-13 

-4 

1.5 

0 

5 

-13 

0 
. . . . 

-8 

-3 

43 

0.75 

24 

5 

5 

35 39 46 43 51 49 49 39 36 28 547 
0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.7s 0.75 

31 29 27 26 24 24 24 24 24 25 506 

6 6 5 5 5 5 5 5 5 5 101 

6 6 5 S 5 5 5 5 5 5 101 
_ . ..“.‘.i*.“/.i“‘"“.“.‘.‘.‘.““...‘..‘.‘.““‘.*‘.‘...‘.““““““““““““‘*“““““““““““““‘~‘~~‘==““““““““‘~‘~““““““‘*“ 

2 After Cidjustmt 

ui-d. lncwm 

Proration: 

olac. LR Iwed 

II-W. incaa 

0 0 0 0 0 -278 

2 1 1 1 0 38 

-18 -13 -10 -8 -1 0 

0 0 0 0 0 62 
. ..__ .-.._.. __.___. _...... . . . . . . . . . .._. 

-16 -12 .9 -7 -1 -178 

-5 -4 -3 -2 0 -58 

-278 

0 

150 

62 

0 

6 

6 

0 
____. 

12 

4 

28 

0.75 

33 

0 0 

5 4 

-26 -7 

0 0 
_____ -..___. 

-21 -3 

-7 -1 

0 0 0 0 0 0 

3 3 3 3 2 2 

-2 -1 -6 -14 -12 -20 

0 0 0 0 0 0 
,___-. -.._._. .-..._. _.__.__ --____. .-..._. 

1 2 -3 -11 -10 -18 

0 1 -1 -4 -3 -6 

0 

2 

-18 

0 
_. _. 

-66 

-22 

-16 

-5 

22 19 22 28 25 32 28 

0.75 0.75 0.75 0.75 0.75 0.75 0.75 

is 16 14 10 9 6 5 

26 20 15 11 2 211 

0.75 0.75 0.7s 0.75 0.75 

4 3 2 1 1 -18 

1 1 0 0 0 -3 

1 1 0 0 0 -3 

-150 

O.l5 

-1?9 

1 4 3 3 2 2 1 

-36 



1 2 3 4 5 6 7 0 9 10 11 12 13 14 15 16 rota1 
. .._.___....._-----....-.._.--~~~.~~---.-.-.--..-_.__.-.---.-.~~.-~~~.~...-...____...._____....__________..____._______r________________ 

Credit for 

lmr Benefit 0 

1nvestmmt mix 

Tuzla o.owx o.mox o.owx o.alox o.ooox o.oao% o.ooo% o.owx o.owx o.Lwox o.ooox o.omx o.ooo% o.ooo% o.LloLv o.ooox 

Iax-•Jtqt 1m.ooo11m.wo1loo.o~.~lm.~l~.~l~.~l~.~l~.~l~.~l~.~xloo.~l~.~l~.~lw.~%l~.~ 

Adjusted 

tmcltmt will 

1u&la 1oo.wox o.fJoo% o.mo% o.ooox o.ooox o.Gacl% o.ooo% 0.030% o.Mox o.ooox o.owx o.ooox o.ocm 0.000x o.ooox o.wox 

lax-cxqt o.Dooxim.oooxim.oi~.~iw.~iw.~im.~i~.~iw.~~~.~i~.~iw.~i~.~~~.~~w.~~~.~ 
1~11..~.~.1.~1*1..1.~~~*.....~......**.*..~~*.........~.~....~***~....~*.~~..~.~~~~~~.~~.~~~~~===~~.*~~====~~*~=~~~.~*~~~~~~~~~~~~~~~~~~~~~~~..~~~~~~~~~~.~~ 



This is to the document the methodology supporting the 
discount factors attached. Essentially, the discount 
factors are a function of an estimated (or assumed) loss 
payment pattern and a projected interest rate. 

In this example, the basis for our estimated loss payment 
pattern are the workers compensation age-to-ultimate paid 
factors for Best's Selected Reinsurance Companies (Exhibits 
prepared by ABC Re). The cumulative paid factor for a given 
period is the reciprocal of the paid-to-ultimate factor. 

Best's factors were selected simply because we had no other 
industry data to use. RAA does not publish paid-to-ultimate 
factors. Even though the Best factors are from reinsurance 
companies, it is possible that they could include some 
primary experience as well as excess: hence, we believe that 
the figures are somewhat conservative. 

Unfortunately, the paid-to-ultimate factors produced 
negative payment factors in certain periods, due to the 
methodology on which they were based. We judqmentally 
adjusted the cumulative payment pattern by plotting the 
points of the Best Data and drawing a smooth curve 
(actually, it turned out to be a straight line) beginning at 
the point where the the Best data turned negative. We also 
elected to truncate the payment pattern at 16 years. We 
believe that both of these adjustments would tend to produce 
more conservative results. 

The discount factors calculated at interest rates of 5%, 7%, 
and 9% are 75.45%, 68.49%, and 62.65% respectively. These 
factors would be applied to the loss component of the 
reinsurance rate to adjust the rate for investment income on 
loss reserves. 
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WXKERS CCWEYSATIW KS 

12 24 36 40 60 72 04 % 106 120 132 144 156 168 180 192 
---_---- --*.--we .__.-_-- ----.--- _~-..--_ -------- .__-_--- .----.-- __.-..-_ --..--._ .-_.__-- -_._..__ .__._.._ ._.___._ _._____. ____.__. 

Ilest’* selected 

AIU fYtOf* 14.684 5.667 2.691 2.155 1.949 1.753 1.89 1.9 1.808 1.648 1.355 

Cmlativc Paid 0.0611101 0.176460 0.371609 0.464037 O.SlJoBJ 0.570450 0.529100 0.526315 0.553097 0.606796 0.738007 

Pcrlcd Paid O.lW3101 O.lM358 O.l‘?SW 0.092421 0.049046 0.057367 -0.04135 -0.0027a 0.026781 0.053698 0.131211 

Selected 

Curlatlve Paid O.R58 0.176 0.372 0.464 0.513 0.57 0.61 0.M 0.7 0.74 0.78 

E Parlod Paid 0.068 0.106 0.1% 0.092 0.049 0.057 0.04 0.05 0.04 0.04 0.04 

__.____________.____.~.~~~~.~~~~--.~~~~.-~~~~~~~~.~~-~~~~.~..~~~---~~---~~.~~.~~.~~.~..~~~--.-..~~-..~...~~-.-----~-~----.-. 

PWlCd 0.5 1.5 2.5 3.5 b.5 5.5 6.5 7.5 8.5 9.5 10.5 

Discant futor a 

1nt. mtn: 

0.83 0.87 0.91 

0.05 0.04 0.04 

. . ..~....._....-.--.-.. 

11.5 12.5 13.5 

0.96 1 

0.05 0.04 

___._.._._..... 

14.5 15.5 

5.01 75.446X O.lM6361 0.100370 0.173493 0.077557 0.039340 0.043584 0.029129 0.034677 0.026421 0.025162 0.023964 0.028529 0.021736 0.020701 0.024644 0.018776 

7.01. M.405X 0.065733 0.092577 0.165lW 0.072601 0.036130 0.0392M 0.025767 0.030101 0.022505 0.021033 0.019657 0.022%4 0.017169 0.016046 O.Ola745 0.014015 

9.0% 62.645X 0.065132 0.094903 0.158011 O.OUCU 0.0332411 0.035483 0.022844 0.0261% 0.019228 0.017640 0.0161a3 0.018559 0.013621 0.0124% 0.014331 O.OlOSla 
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APPENDIX B 

The following is an exerpt from FOUNDATIONS OF CASUALTY 
ACTUARIAL SCIENCE, Chapter 8 - Special Issues (draft 
version published in the CAS Forum series), authored by 
Steve DlArcy. 

. . . . . The various methodologies for including 
investment income in the determination of an 
allowable underwriting profit margin have the 
advantage of producing specific indications which can 
be used to establish rates. However, each method is 
subject to criticism for isnorins certain 
circumstances or requiring a value-to be estimated 
that is difficult or impossible to obtain. An 
alternative school argues that investment income 
should be given indirect consideration, rather than 
be attempted to be included directly in the 
ratemaking process. The arguments in favor of this 
position are: 

1. No formula approach is recognized as producing 
the correct results in all situations, 

2. The effect of competition on insurance prices 
is ignored in ratemaking formulae, but is crucial 
to the ability of an insurer to 
particular rate level, 

charge a 

3. If rates in a particular market are producing 
an excessive rate of return for insurers in total 
then new entry will drive the price down to the 
proper level, 

4. If rate levels are inadequate to produce an 
acceptable rate of return in total then insurers 
will exit from the market until 
increase to the acceptable level, 

price levels 

5. Analysis of the difference in rate levels in 
prior approval and competition states indicates 
that there are no significant differences in 
profitability over any extended time. 

The conclusion of these observations is that 
financial and insurance markets will work to produce 
the proper total rate of return for insurers, without 
the need for complicated formula adjustments. . . . . . 
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