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Abstract 

In his 2005 ASTIN paper (reprinted in the CAS 2006 Fall Forum), Donald Mango's ground-breaking work 

[1] in developing the concepts of insurance capital as a shared asset and Economic Value Added (EVA) are 

discussed with special emphasis on the purpose and calculation of the important Capital Call Costs. The 

EVA approach permits one to charge for risk (capital usage) and measure profitability at any desired level 

of definition while satisfying the key additivity property for risk charges without needing to allocate capital. 

Test examples are discussed that illustrate the impact on profitability of rate changes, changes in the 

distributions of premium written by line of business, inaccurate pricing due to parameter and model risk, 

correlation between lines of business, alternative reinsurance programs, and alternative selections for the 

Capital Call Cost function which is central to the EVA approach. 

For those who prefer to measure returns as a percentage of invested capital, a Risk Return on Capital model 

(RROC) is suggested as an alternative way to integrate desirable properties of the EVA approach and the 

return on risk adjusted capital (RORAC) approach based upon riskiness leverage models. This method 

measures returns that are a reward for exposing capital to risk of loss after reflecting the cost of required 

rating agency capital. 

Keywords. Capital allocation, cost of capital, enterprise risk management, return on equity, RMK 

algorithm, risk load. 

1. I N T R O D U C T I O N  

Actuaries frequently allocate capital to line of business or individual risk in an effort 

to calculate risk loads or evaluate profitability by calculating a risk adjusted return in the 

form of a return on equity (ROE) metric. Concerns have been expressed about ROE 

methods [7], especially the fact that the value inherent in the unallocated surplus is 

ignored (the entire surplus supports each and every risk). In his 2005 ASTIN paper on 

"Insurance Capital as a Shared Asset" [1], Donald Mango has introduced a method that 

eliminates the need for allocation of  capital which he believes is more grounded in 

insurer realities. 

2. S U M M A R Y  W I T H  C O M M E N T S  
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Donald Mango treats insurance capital as a shared asset, with the insurance contracts 

having simultaneous rights to access potentially all of  that shared capital. Shared assets can 

be scarce and essential public entities (e.g., reservoirs, fisheries, national forests), or desirable 

private entities (e.g., hotels, golf courses, beach houses). The access to and use of  the assets 

is controlled and regulated by their owners; this control and regulation is essential to 

preserve the asset for future use. The aggregation risk is a common characteristic of  shared 

asset usage, since shared assets typically have more members who could potentially use the 

asset than the asset can safely bear [1]. 

Mr. Mango differentiates between consumptive and non-consumptive use of  an asset. A 

consumptive use involves the transfer of a portion or share of  the asset from the communal 

asset to an individual, such as in the reservoir water usage and fishery examples. Non- 

consumptive use involves temporary, limited transfer of  control which is intended to be 

non-depletive in that it is left intact for subsequent users. Examples of  non-consumptive 

use indude boating on a reservoir, playing on a golf course or renting a hotel room [1]. 

While shared assets are typically used in only one of  the two manners, some shared assets 

can be used in either a consumptive or non-consumptive manner, depending on the 

situation. Mr. Mango gives the example of  renting a hotel room. While the intended use is 

benign occupancy (non-consumptive), there is the risk that a guest may fall asleep with a lit 

cigarette and burn down a wing of  the hotel (clearly consumptive) [1]. 

Mr. Mango notes that rating agencies use different approaches in establishing ratings, but 

the key variable is the capital adequacy ratio (CAR) which is the ratio of  actual capital to 

required capital. Typically the rating agency formulas generate required capital from three 

sources: premiums, reserves, and assets. Current year underwriting activity will generate 

required premium capital. As that premium ages, reserves will be established that will 

generate required reserve capital. As the reserves are run off, the amount of  required reserve 

capital will diminish and eventually reach zero when all claims are settled. As there are 

usually minimum CAR levels associated with each rating level, Mr. Mango points out that a 

given amount of  actual capital corresponds to a maximum amount of  rating agency required 

capital. Given reserve levels, this implies a limit to premium capital and thus to how much 

business can be written. Mr. Mango summarizes by stating than an insurer's actual capital 

creates underwriting capacity, while underwriting activity (either past or present) uses up 

underwriting capacity [1]. 

Mr. Mango notes that the generation of  required capital, whether by premiums or 

reserves, temporarily reduces the amount of  capacity available for other underwriting. Being 
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temporary, it is similar to capacity occupancy, a non-consumptive use of  the shared asset. 

Capacity consumption occurs when reserves must be increased beyond planned levels. Mr. 

Mango points out that this involves a transfer of  funds from the capital account to the 

reserve account, and eventually out of the firm. Mr. Mango summarizes by stating that the 

two distinct impacts of  underwriting an insurance portfolio are as follows [1]: 

(1) Certain occupation of  underwriting capacity for a period of  time. 

(2) Possible consumption of  capital. 

He notes that this "bi-polar" capital usage is structurally similar to a bank issuing a letter 

of  credit (LOC). The dual impacts of  a bank issuing a LOC are as follows [1]: 

(1) Certain occupation of  capacity to issue LOC's, for the term of the LOC. 

(2) Possible loan to the LOC holder. 

Mr. Mango notes that banks receive income for the issuance of  LOC's in two ways [1]: 

(1) An access fee (i.e., option fee) for the right to draw upon the credit line. 

(2) Loan payback with interest. 

Mr. Mango notes that every insurance contract in an insurer's portfolio receives a parental 

guarantee: Should it be unable to pay for its own claims, the contract can draw upon the 

available funds of  the company. He states that the cost of this guarantee has two pieces [1]: 

(1) A Capacity Occupation Cost, similar to the LOC access fee. 

(2) A Capital Call Cost, similar to the payback costs of  accessing an LOC, but adjusted 

for the facts that the call is not for a loan but for a permanent transfer, and that the 

call destroys future underwriting capacity. 

Mr. Mango states that a capacity occupation cost is an opportunity cost, and thinks of  it 

as a minimum risk adjusted hurdle rate. He computes it as the product of  an opportunity 

cost rate and the amount of  required rating agency capital generated over the active life of  

the contract. However, he does not explicitly credit interest on supporting surplus in his 

formula or in his examples, but usually interprets the opportunity cost of  capital as a spread 

above investment returns on capital. In the examples discussed below, I show that this can 

be a significant factor. I think it reasonable to credit the mean interest earned over all 

simulations on required rating agency capital using a risk free rate, as we are already 

recognizing the opportunity cost of  earmarking this capital to support the business written. 

Mr. Mango also develops a formula for computing capital call costs which are his true 
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risk loads, and defines the expected capital usage cost to be the sum of the capacity 

occupation cost and the expected capital call cost. He defines his key decision metric 

Economic Value Added (EVA) to be the NPV Return less the expected cost of capital [1]: 

EVA = NPV Return - Capacity Occupation Cost - Capital Call Cost 

Mr. Mango calculates capital call costs using the following algorithm: 

(1) For each iteration (loss scenario) in the simulation, calculate the deviation of the 

loss for each segment (line of business or individual risk) from the expected loss. 

If the deviation from the mean is positive, there is no capital call and therefore no 

capital call cost. If the deviation from the mean is negative, the capital call cost 

equals the product of the magnitude of the deviation and the Capital Call Cost 

Factor. Calculate each segment's share of the portfolio capital call cost as the 

ratio of the segment cost to the total of these costs across all segments. 

(2) Use the same procedure to calculate the portfolio capital call cost that was used to 

calculate segment capital call costs. 

(3) Multiply the portfolio capital call cost by the segment shares calculated in (1) to 

calculate each segment's share of the capital call cost for that scenario. 

(4) Each segment's expected capital call cost is the average of (3) over all scenarios. 

The allocation procedure in the above algorithm was developed jointly by Mr. 

Mango, Mr. Rodney Kreps and Mr. David Ruhm [6]. It is a conditional risk allocation 

method which has become known as the RMK algorithm. Mr. Mango points out that the 

method extends risk valuation from the aggregate portfolio level down to the segments 

that comprise the portfolio, reflecting each segment's contribution to the total portfolio 

risk. The result is an internally consistent allocation of diversification benefits for which 

risk charges (costs of capital) are additive in any combination. 

Mr. Mango notes that any capital cost function should at least equal the amount of 

the call (payback of the capital grant). It should also compensate for lost opportunity 

cost (inability to write as much business for several years until capital is replenished). 

Thus, Mr. Mango suggests the following form for the Capital Call Cost Factor: 1 +n*r%p. 

He suggests that the determination of n could be based on the volatility of a product's 

pricing cycles (i.e., the likelihood that temporary capital impairment would lead to missed 

opportunities to write business at higher price levels), The opportunity cost of capacity 

rop p selected by Mr. Mango in his examples for the computation of the Capital Call Cost 

Factor is, the same opportunity cost rate used to calculate the Capacity Occupation Cost. 
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Hence, if  n=4 and roy v = 25%, then the Capital Call Cost Factor is 200%. 

I f  pricing is accurate, this reviewer would theoretically expect capital grants in some 

years to be offset by redundancies in other years, averaging to the plan loss ratio which 

would equal the true Expected Loss Ratio (ELR). Hence, this reviewer believes the 

purpose of  the capital call cost is to compensate for lost profits while capital is being 

replenished. Pricing errors or excessively competitive behavior may lead to market 

dislocations that permit risk loads of  a magnitude that would be viewed by many as 

"payback," but this would appear in this methodology as a very healthy EVA. 

Thus we have an asymmetric dynamic, where the additional capacity from upside 

scenarios rarely compensates for the lost capacity of  downside scenarios. This is 

particularly true after the occurrence of  extreme events, when pricing can become 

excessive for a limited period of  time. Thus, capital call costs are intended to compensate 

for these missed opportunities. 

Seminar notes from the 2005 Seminar on Reinsurance session on "Risk Load, 

Profitability Measures, and Enterprise Risk Management" may be downloaded from the 

CAS web site and illustrate the flexibility which this approach permits management in 

quantifying risk preferences. In Mr. Mango's seminar notes entitled "Insurance Capital as 

a Shared Asset - Theory and Practice," he points out that rating agency required capital 

can provide a convenient means to introduce a tail penalty. Rating agency required 

capital can be calculated at any level of  detail, and so an additional charge can be assessed 

for exceeding allocated rating agency capital (this would be analogous to burning down a 

wing of  the hotel in our illustrative example). In computing the Capital Call Cost, he 

assesses a moderate charge for damage within a segment's allocation (drawdown on 

allocated capital), and a much more severe charge for damage beyond a segment's 

allocation (drawdown of other segments' capital). 

Assuming that correlations between segments are estimated with reasonable 

accuracy, it appears to this reviewer that this two step approach has the advantage of  

discouraging company threatening accumulations of  risk, which is the central goal for an 

enterprise risk management system. For those willing to allocate capital as an 

intermediate step in allocating the cost of  capital ([2], [4]), the Tail Value at Risk and 

Semi-Variance metrics [2] would also serve this function. 
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3. COMPARISON TO O T H E R  APPROACHES 

This reviewer compared the EVA approach to the return on risk adjusted capital 

(RORAC) approach based upon riskiness leverage models [2] and to a modified RORAC 

approach which shall be referred to as a risk return on capital (RROC) model. RORAC 

based upon riskiness leverage models does not reflect rating agency capital requirements, 

particularly the requirement to hold capital to support reserves until all claims are settled. 

This is especially important for long tailed Casualty lines. A mean rating agency capital is 

computed by averaging rating agency required capital from the simulation (capital needed to 

support premium writings is added to the net present value, NPV, of the capital needed to 

support reserves on each iteration of the simulation). The mean rental cost of  rating agency 

capital is calculated by multiplying the mean rating agency capital by the selected rental fee, 

which is an opportunity cost of capacity. Expected underwriting return is computed by 

adding the mean NPV of interest on reserves and interest on rating agency capital to 

expected underwriting return (profit and overhead). The expected underwriting return after 

rental cost of capital is computed by subtracting the mean rental cost of  rating agency 

capital. 

In my comparisons of EVA with RORAC and RROC, risk capital is a selected multiple 

of Excess Tail Value at Risk (XTVAR). XTVAR is defined to be the average value of X-p. 

when X ~ Xq, where the quanfile xq is the value of x where the cumulative distribution of X is 

q. Capital is allocated to line of business based upon Co-Excess Tail Values at Risk (Co- 

XTVAR) [4]. The same desirable properties hold for TVAR and co-TVAR as well as 

XTVAR and co-XTVAR [2], [3]: 

(1) They can allocate risk down to any desired level of definition. 

(2) They satisfy the additivity property (risk load or capital allocated to components of 

the portfolio sum to the total risk load or capital need for the portfolio). 

(3) They are coherent measures of risk. Unlike Value at Risk, they satisfy the 

subadditivity axiom (the risk of a combination of exposures should not exceed the 

sum of the risks of the components) [5]. 

Mr. Venter notes that if capital is set by XTVAR, it would cover average losses in excess 

of expected losses for those years where the portfolio losses X exceed the qth quantile xq. It 

is assumed that expected losses have been fully reflected in pricing and in loss reserves. The 

capital allocated by co-XTVAR to a line would be the line's average losses above its mean 

losses in those same adverse years. Mr. Venter notes that there should be some probability 
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level q for which XTVAR or a multiple of  it makes sense as a capital standard [4]. 

RROC is computed as the ratio of  expected underwriting return after rental cost of  

capital to allocated risk capital. RROC represents the expected return for exposing capital to 

risk of  loss, as the cost of  benign rental of  capital has already been reflected [3]. (it is 

assumed that expense items like overhead and taxes, as well as returns from any capital 

excess the rating agency required capital or from riskier investments that would require 

additional rating agency capital, would be handled at the corporate planning level.) 

RROC is analogous to the Capital Call Cost in the EVA approach, here expressed as a 

return on capital rather than applied as a cost. In his discussion of  Tail Value at Risk, Mr. 

Venter has noted that co-XTVAR may not allocate capital to a line of  business that didn't 

contribute significantly to adverse outcomes [4]. In such a situation, the traditional RORAC 

calculation may show the line to be highly profitable, whereas RROC may show that the line 

is unprofitable because it did not cover the mean rental cost of  rating agency capital [3]. 

In the EVA approach, risk preferences are reflected in the function selected and 

parameterized in computing the Capital Call Cost. In the RORAC and RROC approaches, 

risk preferences are specified in the selection of  the statistic used to measure risk [2], [3]. In 

practice, the RORAC and RROC approaches would be parameterized to allocate the total 

capital of  the company, which would be maintained to at least cover rating agency capital 

required for its desired rating. All three approaches utilize the RMK algorithm for allocating 

risk (measured as a Capital Call Cost in EVA and as risk capital in RORAC and RROC) to 

line of  business [1], [2], [3]. 

These models were tested and results summarized in the tables below. Table 1 

summarizes the test examples, while Table 2 compares simulation results. In the base case, 

Example 2, all lines are uncorrelated and no reinsurance is purchased. Equal amounts of  

premium are written in the three lines, and pricing is accurate with the plan loss ratio 

equaling the true Expected Loss Ratio 0ELR) of  80% for each line. Aggregate losses are 

assumed to be modeled accurately by lognormal distributions with coefficients of  variation 

of  80%, 20% and 40% for lines of business (LOB) 1-3, respectively. 

Payout Patterns were generated based upon an exponential settlement lag distribution 

with mean lags to settlement of  one year, five years and ten years for lines of  business (LOB) 

1-3, respectively. Thus, the payout patterns for LOB 1-3 can be characterized as Fast, 

Average, and Slow, respectively. Interest is credited on supporting surplus using risk free 

rates for bonds of  duration equal to the average settlement lag in each line of  business. In 

this example, interest rates of  3%, 4% and 5% for LOB 1-3, respectively, were assumed. 
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These are the same rates that are used to calculate Net Present Value (NPV) reserves and the 

NPV Reserves Capital component of Required Rating Agency Capital. For simplicity, 

interest rates and payment patterns are assumed to be deterministic. 

Required Rating Agenqy Capital is computed based upon rating agency premium and 

reserves capital charge factors assumed appropriate for the Company's desired rating. 

Somewhat smaller factors were selected for the reinsurance line (LOB 4) under the 

assumption that the Company would not receive full credit for ceded premium and reserves 

because a charge for potential uncollectibility would be applied. Capital needed to support 

reserves for a calendar year is the product of the reserves factors and the previous year-end 

reserves. Capital needed to support reserves must be calculated for all future calendar years 

until reserves run off. Required capital to support reserves is the NPV of these capital 

amounts. Required Rating Agency Capital is computed by adding the products of the plan 

premiums and the premium capital charge factors to the required capital to support reserves. 

For both RORAC and RROC models, capital needed to support the portfolio risk is 

calculated as 200% of XTVAR. That is, the Company wants twice the capital needed to 

support average 1 in 50 year or worse deviations from plan. Capital needed to support the 

portfolio risk is allocated to line of business based upon Co-XTVAR. 

Interest is credited on supporting surplus for Example 2, but not for Example 1. In the 

base example, Example 2, profitability is satisfactory overall, but inadequate for LOB 1 and 

redundant for LOB 2 and LOB 3. Comparison of Example 1 and 2 test results 

demonstrates that not crediting interest on supporting surplus can have a significant impact 

on all three profitability measures. 

In Example 3, the margins are adjusted to reflect results in the base case. The ELR's for 

LOB 1-3 are 60%, 88%, and 85%, respectively. The test results show that overall 

profitability has increased significantly and is now marginally adequate even for LOB 1 

assuming the implied rate change can be achieved. Note that EVA was negative for LOB 1 

in the base Example 2, but is now positive with the improved rate adequacy. A negative 

EVA implies that the line should not be written unless the company is required to do so for 

regulatory reasons or it is necessary to support other lines with positive EVA (e.g., package 

policies). The required rating agency capital increases slighdy from the base case, but the 

capital needed to support the portfolio under the ROE measures (RROC and RORAC) 

decreases by over 22% compared to the base case. 

In Example 4, premiums written by line are adjusted to reflect the base example results. 

Premium written in LOB 1 is reduced by $250,000, while premium written in. LOB 2 and in 
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LOB 3 are both increased by $125,000. The portfolio profitability increases significantly as a 

result, but remains inadequate for LOB 1. The required rating agency capital increases 

modestly from the base case, but the capital needed to support the portfolio under the ROE 

measures decreases by nearly 18% compared to the base case. 

In Example 5, a new version of the company's catastrophe model is released fight after 

the renewal season is over. The revised model implies a reduction in the ELR for LOB 1 

from 80% to 70%. The test results show that EVA improves dramatically for LOB 1 (EVA 

is now positive) and for the entire portfolio. The ROE measures (RROC and RORAC) 

improve significandy for LOB 1 and the entire portfolio. Required rating agency capital is 

not significantly different compared to the base case, while the capital needed to support the 

portfolio under the ROE measures decreases by 15%. 

In Example 6, a Supreme Court decision declared recent tort reforms to be 

unconstitutional. The ELR for LOB 3 is revised from 80% to 100%. The EVA deteriorates 

dramatically for LOB 3 and for the entire portfolio. Similarly, the ROE measures deteriorate 

dramatically for LOB 3, while deteriorating significantly for the entire portfolio. Because 

LOB 3 is a long tai/ed line, RROC declines much more dramatically than RORAC because 

the mean rental cost of rating agency capital has gone up significantly due to the increased 

reserves that must be held for a long period of time. In the base case, LOB 3 was viewed as 

highly profitable by all three measures. In Example 6, LOB 3 is viewed as unprofitable by 

the EVA approach, marginally profitable by the RROC approach, and highly profitable by 

the RORAC approach. The required rating agency capital increases by over 9% from the 

base case, while the capital needed to support the portfolio under the ROE measures 

increases by over 8% compared to the base case. 

Both Examples 5 and 6 demonstrate that inaccurate pricing due to parameter and model 

risk can significantly impact profitability estimates when those errors are discovered. 

In Example 7, LOB 1 and LOB 2 losses are 50% correlated, while losses for both lines 

are uncorrelated with LOB 3 losses. The EVA deteriorates significantly for LOB 1, LOB 2, 

and for the entire portfolio. For the ROE measures (RROC and RORAC), profitability has 

decreased dramatically for LOB 2 because LOB 2 losses now contribute more significantly 

to adverse scenarios created by LOB 1. Required rating agency capital is not significantly 

different compared to the base case, while the capital required to support the portfolio under 

the ROE approaches has increased by 6.5%. 

In Example 8, a stop loss reinsurance treaty is purchased for LOB I covering a 30% 

excess 90% loss ratio layer for a 10% rate. The test results show that this program modestly 
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improves all three profitability measures. The required rating agency capital decreases 

slightly from the base case, while the capital needed to support the net portfolio under the 

ROE measures decreases by 8.5%. 

In Example 9, a 40% quota share is purchased for LOB 1 with commissions just covering 

variable costs. The test results show that this program had a major positive impact on all 

three profitability measures. The required rating agency capital decreases by nearly 6% from 

the base case, while the capital needed to support the net portfolio under the ROE measures 

decreases by over 35%. 

On a technical note, when a reinsurance program is in place for a particular line of 

business and is invoked by a loss scenario, the average capital call cost factor for the line of 

business (ratio of the computed capital call charge to the deviation of the simulated loss 

from the mean) is applied to the deviation of the simulated reinsurance loss from the mean 

reinsured loss. This generates a credit capital call cost in the reinsurance line which reduces 

the average capital call cost for the line of business when combined with the reinsurance line. 

In Examples 1-9, EVA is computed using the default assumption that the consumption 

fee for capital less than the required rating agency capital is 50% of the consumption fee for 

common capital. In Examples 10 and 11, alternative Capital Call Cost functions are 

parameterized and tested. In Exhibit 10, it is assumed that the consumption fee for capital 

less than the required rating agency capital is equal to the fee for capital consumed in excess 

of rating agency capital. In Exhibit 11, it is assumed that the consumption fee for capital 

less than the required rating agency capital is 25% of the consumption fee for common 

capital. Otherwise, Exhibits 10 and 11 are identical to Exhibit 9. EVA is dramatically lower 

in Example 10 compared to Example 9, while it is significantly improved in Example 11. 

These examples illustrate the importance of the selected Capital Call Cost function to the 

EVA approach. (The ROE measures differed slightly between Examples 9-11 due to 

random variation between simulations of 100,000 iterations.) Details of Examples 1-11 may 

be reviewed in Exhibits 1-11, respectively. 

4. CONCLUSIONS 

Donald Mango's very innovative work in developing the concepts of insurance capital as 

a shared asset and Economic Value Added contribute significantly to understanding the 

ways capital supports an insurance enterprise and must be financed. The EVA approach 

permits one to charge for risk (capital usage) and measure profitability at any desired level of 

definition while satisfying the key additivity property for risk charges without needing to 
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allocate capital. The test examples demonstrate that it can be used to measure the impact on 

profitability of  rate changes, changes in the distributions of  premium written by line of  

business, inaccurate pricing due to parameter and model risk, correlation between lines of  

business, and alternative reinsurance programs. Results for alternative Capital Call Cost 

functions can be compared using these kinds of  test examples. 

For those who prefer to measure returns as a percentage of  invested capital, a Risk 

Return on Capital model is suggested as an alternative way to integrate desirable properties 

of  the EVA approach and the return on risk adjusted capital approach based upon riskiness 

leverage models. This method measures returns on capital after reflecting the mean rental 

cost of  rating agency capital. Thus, returns that are a reward for exposing capital to risk of  

loss are measured after reflecting the cost of  carrying capital to support premium written and 

loss reserves. 

Table 1: Summary of Assumptions Underlying Examples 
Examd2~ Exhibit Key Assumplions 

1 1 Sat*Je as base example, Example 2, exc~Ot interest is not credited on su{plus. 

2 2 Base example: Write equal amounts ofpremium in three lines of business. 

Pridng is accurate, as the Plan Loss Ratios equal the true ELR's. 

The ELR's are equal to 80% for all thee lines. Aggregate losses are assumed 

to be modeled accurate[y by lognormal distribulions with coefl~dents of 

varialion of 80%, 20% and 40%for LOB 1-3, re~Oeclive[v. LOB 1-3 losses are 

uncorrelated. Interest is credited on supporting su{plus. 
3 3 Same as base example, excqot adjust Margins by line to rejTect results. 

ELR's  for LOB 1-3 are 60%, 88% and 850/0, re{Oectively. 

4 4 Same as base example, exc~ot adjustpremiums by line to reflect results. 

Write $0.250m less in LOB 1, and write $0.125m more in LOB 2 and in LOB 3. 

5 5 Base example, wherepricing modelis updated after renewal. 

~'ght after renewal season, a new version of tbe company's cat model is 

released which implies a reduclion in the E L R  for LOB 1 to 70%. 

The ELR's  for LOB 2 and LOB 3 remain at 80%. 

The Plan Loss Ratios based upon Price Monitoring are all equal to 80%. 

6 6 Base example, where new information is available after renewal. 

Right after renewal season, a Supreme Court decision declared recent tort 

reforms to be unconstitutional. The E L R  for LOB 3 is revised to 100%, while 

the ELR's  for LOB 1 and LOB 2 remain at 80%. 

The P/an Loss Ratios based upon Price Monitoring are all equal to 80%. 

7 7 Same as base example, excqOt that LOB 1 and LOB 2 losses are 50% correlated. 

8 8 Same as the base example, excqOt a 30% xs 90% loss ralio Stop Loss 

Reinsurance program is purchased for LOB 1 at a 10% rate. 
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10 

11 

9 Same as base example, except a 40% Quota Share ispurchasedfor LOB 1 with 
commission just covenng variable costs. 

The Consumption Fee for Capital Less than Allocation is 120%, while the 
Consumplion Fee for Common Capital (excess allocation) is 240%. 

These same capital call cha~ge factors have been applied in Examples 1-8. 
10 Same assumplions as in Example 9, with the exc~tion of capital call factors. 

The Consumption Fee for Capital Less than Allocation and the Consumption 

Fee for Common Capital (excess allocation) are both set to 180%. 
11 .Same assumptions as in Example 9, with the exception of capital call factors. 

The Consumption Fee for Capital Less than Allocation is 100%, while the 

Consumption Fee f i r  Common Capital (excess allocation) is 400%. 

Table 2: Comparison of Results for Test Examples 

Exam p__~ 
1 

Returns on Risk  Rd'sk Returns 
Adjusted Capital on Capital Economic Value Added 
Gross Ne t  Gross Ne t  Gross Ne t  

RORAC RORAC RROC RROC EVA" EVA 
11.43% 11.43% 5.30% 5.30% (19,077) (19,077) 

2 14.60% 14.60% 7.95% 7.95% 170,541 170,541 

3 20.18% 20.18% 12.20% 12.20% 337,106 337,106 

4 17.91% 17.91% 10.17% 10.17% 239,886 239,886 

5 18.68% 18.68% 11.39% 11.39% 386,023 386,023 

6 11.78% 11.78% 4.92% 4.92% (187,275) (187,275) 

7 13.94% 13.94% 7.47% 7.47% 133,870 133,870 

8 14.72% 15.06% 8.03% 8.14% 170,631 185,141 

9 14.71% 20.03% 8.04% 11.48% 170,871 235,927 

10 14.63% 19.91% 7.97% 11.40% (27,654) 87,025 

H 14.69% 19.91% 8.02% 11.41% 233,126 283,519 
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5. R E F E R E N C E S  

[1] Mango, Donald, "Insurance Capital as a Shared Asset," ASTIN Bulletin, Vol. 35, No. 2, 2005, p. 471-486. 
Reprinted in the CAS 2006 Fall Forum. 

[2] Kreps, Rodney (2005), "Riskiness Leverage Models," CAS Spring 2005 Meeting. 
[3] Bear, Robert A. (2005), Discussion of "Riskiness Leverage Models," accepted for publication in 2005 

CAS Proceedings. 
[4] Venter, Gary G., "Capital Allocation Survey with Commentary," The 2003 Bowles Symposium, North 

American Actuarial Journal, April 2004, p. 96. 
[5] Kaye, Paul, "A Guide to Risk Measurement, Capital Allocation and Related Decision Support Issues," 

Casual~ Actuarial Sode~y 2005 Discussion Paper Program. 
[6] Ruhm, David, Mango, Donald, and Kreps, Rodney (2005), "A General Additive Method for Portfolio 

Risk Analysis," submitted to ASTIN Bulletin. 
[7] McClenahan, Charles L., "Risk Theory and Profit Loads- Remarks," CAS 1990 Spring Forum, 145-162. 

Abbreviations and notations 
CAR, Capital Adequacy Ratio 
ELR, Expected Loss Ratio 
EVA, Economic Value Added 
Co-TVAR, Co-Tail Value at Risk 
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ROE, Return on Equity 
RORAC, Return on Risk Adjusted Capital 
RROC, Risk Return on Capital After Rental Cost of Ca 
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VAR, Value at Risk 
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Discussion of '7nsurance Capita/as a Shared Asset" 

Exl-dbi t  1 

Page 1 

Example 1 Comparing E V A  with Returns on Capital (RROC and RORAC) where Interest is N o t  Credited on Surplus 
K~ Assumptions: Wdte equal amounts of ptrraium in thrre ~net of bu~nea. Interest Cn4Red on S#p~rffng Sutpk~s: No 
Pelting is accurate, as the Plan Loss Ratm equals the Expected Lo~s Ra6o (EL,R) for all tbree hnes. The ELR 's am eq~l to 800/of of all tbre knee. 
Allthree lines are umm~lated and no Mnsurance isputrhase~ Correlation Between LOB 1 and LOB 2 lx 0.0% 
Note: Aller#a~ue El  "A masuns and RARAC ate computed before taxes, o~ead, and t~turns on non.allocated capltal or mtnbutable to assumption of tn~stment rbA 

1) Loss Generator 
1.4) Ex~aed Lass: Copj and Patte-Spedal fiom LOB 4 of (3K~. 
I B) CoeffMent of I "anation of Assumed Lagnormal Loss Dirtdbutlon 
I C) Standard DedaKon 
I D) Profit and Overhead Margin (includes Brokerage on Reinsurance) 
rE) I "adabk Expeme Ra6o 
1F) Plan proM~m 
IC) F.x~#ed Lars Ratlo = (1:t)/(1F) 
1H) Expected UndraWing Return (Profit e~ Overhead) 
1I) Plan Lo~ llano 
1]) Plan E~,~ad l ~ s  
f K) Prong Emr  = ((lJ)-(f A)) /  (l.4) 

2) Capital Usage Calculadon 
CA) R..qsard c a , ~ / ~  an Prom~m 
2B) Reqmmd Capital Charge on Rtter~t 
2C) P, en~I F# 
2D) Cont~mp6on l~pe for Capltal Less than Allocation 
2E) Consumpt~n F# for Common CaJntal (excesx dlocatlon) 
2F) Reqedrrd PmMum Ca~tal =¢I P)'(2A) 
2G) Shaulated Required NPI " Resems Capital = (2B)*(NPI : Fu~m Reserues) 
2H) Simulated Total Requbrd Ra6ng Agen~ Capital = (2F)+(2G) 

3) Annual Simulation - Calculation of Capital Call Costs and XTVAR 
3A) Simulated Lo~ses 
3B) Deffa~am From Plan = (IJ)-(3A) 
3C) Segment Level Capital Usage Charges (Capital Call Coat) 
3D) Net PortfoEo Capital Usage Cost Mth RMK Algorithm 
3E) Gross PortJb~o Capttal Usage Cost Mtb RMK A~odthm 
3F) Deffa6on fmm Plan at 2nd Purenllle: Copy and Past~Speual fmm 0 M) 
3G) Dema~on fmm Plan when Ea-ceed ! in 50 Year ResMt 
3H) Flag to Count Number of Simulation* in Ex-eess of 1 in 50 Year Resull 
3I) ConMhallon to Gross 1 in 50 Year Rt~vll 
3]) Contdhallon to Net ! in 50 Year Result 

Loss Simulation Statlsdcs 
3K) Expected Lats 
3 L) Standard Dema ~on 
3M) Percengks of Demanons flom plan ~ega~ws a~ 1 "alues at Risk) 

0.1Percenn~ (l in 1000) 
lu  percennk (! in 100 t 

I 2 .a . , , , ,n , , te  (, , .  ,o /  
1o.o VerunllU (1 tn 1o) 
5Orb PorenMe (I in 2) 
9Orb percenttk 

Faa P~  A~erage P~ Slow P~ 
LQA~. LOB2 Id21LA N E T ~ T A L  GKQM..T.O.TAI. 
1,000,000 L O00 ,O00 l , O00 . O00 3,000,000 3 , 000 , 0~ 

80.0% 20. 0% 40.0°/, 
800,000 200,000 400,000 

9.0% 8.0*/o 7.0% 8.0°/0 8.0% 
11.00/* 12.0% 13.0% 1Z0% !Z0% 

1250,000 1250,000 1,250,000 3,750,000 3,750,000 
80.0% 80.0% 80.0% 80.00/* 80.00/* 

112,500 100,000 87,500 300,000 300,000 
80.0°/* 80.0*/* 80.0.1. 80.0*/* 80.0% 

1,000,000 1,000,000 1,000,000 3,000,0~0 3,1~00,000 
0.0% 0.001. 0.0% 0.0% 0.0% 

40.001, 40. 0% 40.0% 40. 0°/o 40. 00/0 
25.0% 25.0°/* 25.00/* 25.0% 25.0*/* 
10.0% 

120.0% 12.00 
240.00/* 24.00 

500,000 500,000 500,000 1,500,000 1,500,0~ 

/2./t.L LOB2 ~ NET ~ T A L  

Number of Simula6ons: 100,000 
1,000,011 1,000,000 999,996 3,000,007 3,000,007 
800,185 200,004 399,962 916,520 916,520 

(5,866,794) (809,359) (2,055,270) (6,034,577) (6,034,577) 

(923,344) 263,89 (521,231) 1,091,084 ( ,09 ,08,4) 
219,120 19,417 71,517 174,654 174,654 
682,951 239,216 433,302 919,994 919,994 
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Discussion of '7nsurance Capital as a Shared Asset" 

Exhibit 1 
Page 2 

Example Comparing EVA with Returns on Capital (RROC and RORAC) where Interest is Not Credited on Surplus 
K 0 Assu*n'pttons: WEts equal amounts ofptemlum in three ~nes of bminess. Interest Credited on Sappor~ng Sutphls: No 
PKang is accurate, as the Plan Loss Ratio equals the Expected Loss Ratio (ELR)for all three #net. The ELR's are equal to 80% for all three #nes. 
A l l  three lines am uncorrdated and no reinsurance is parchaae~ 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 
LOAL/. LQ.2Lg ~ 

4.4) Plan premium 1,250,000 1,250,000 1,250,000 3,750,000 
4B) Expend Underwriting Remm (Profit ¢~ Ot~rheaa~ 112,500 100,000 87,500 300,000 
4C) Interest Rate Assumed 3.0% 4.0"/0 5.0% 
41)) Mean Net Present Value of Interest Earned on Resents 27,485 163,602 327,516 518,602 
4E)MeanRadngAgen~Capital 729,013 1,522,318 2,137,091 4,388,422 
41=) Mean Interest Earned on Radng Agen(y Capital 
4G) Mean Rental Cost of Ratlng Agency Capital ((Mean of (2H)) x (2C)) 72,901 152,232 213,709 438,842 
4H~GmssEx~eaedCosto~Ca~ital-RentalandUsa~((4Gl+Ofeano{(3E~)~ 340,098 187,529 310,052 837,679 

~l~GrossEtonomieValueAdded(GEVA]=(4Bt+(4D]+(4F]-(4H ~ (200,1141 76,073 104,963 /19,077~1 
4.I) Gross Capital Cos Percentage = (4H)/ (4E) 46.7% 12.3% 14.5% l 9.1% 
4K] lqet Expected Cost o[Ca~tal- Rentaland Usage ((4G~ + Olean o((3D]~ 340,098 187,529 310,052 

~L~NetEconomkValaeAdded(XrEVA]=(4Bt+(4O?+(4F~-(4K ~ /200?114/ 76,073 104,963 
4M NeI Ca?ital Cost Pewenta~e = (4K?/ (4E? 46.7% 12,3% 14.5% 

~IV~ Cban~e in E V A  Due to Reinuwance = N E V A  - G E V A  I 

5) Risk Returns on Capital (RROC) After Rental Cost o f  Capital 
Risk Capital Standard (Multiple K of  XTVAR): 200% 

LOB? L O B 2  L O B3  GROSS T O T Al .  
5A) At~rage Det~ation flonf Plan ~vhen F~xveed I in 50 Year Result O(77/AR) 0,425,698) (587,974) (1,380,969) 0,575,724) 
58) Gross Re)k Capital K% of .k'TVAP~ Allocated to Line Rated Upon Co-XTVAR's  6,523,075 98.481 538.412 7.159,968 
5C) Mean Interest Earned on Rating Agenq Cap#al = (41=) 
5l)) Mean Rental Cost ofRa~g Agenq Capttal (4G) 72,901 152,232 213,709 438,842 
5E t F~eaed Underu*i~n~ Return A{ter Rental Cost q Ca~ttal = (48/+(4D/+(5C/.(507 67,083 111,371 201,306 379,760 

n rlYFJ Gross Risk Return on Capital = GRROC = (5E~/ (58~ 1,03% 113.09% 37.39°/. 5.30%[ 
5G~ Net P4sk Ca~ital l¢/o o['.\'TVAf~ Allxated to line Rased Upon Co-.X'IT/AR's 6,523,075 98,481 538,412 

~H~ Net Risk Re . . . . . .  Ca~tal = N R R O C  = (5E~/ (5G] 1.03°/o 113.09°/o 37.39% 
51) Change in Rtlum Due to Reinsurance = (SE for LOB 4) ! 
5J) Change in Allocated Capital = (5G).(58) 

6) Returns on Risk Adjusted Capital (RORAC) LOBI LOB2 r~gB3 
6A) Grits Risk Capltal K% Of .*~rVAI~ Allxated to Line Based Upon Co-.'~'I'VAR'J 6,523.075 98.481 538,412 7,159,968 
68) lnterea Earned on Gross Allocated Capital = (4C)x(6A) 
6C~GrossEx~ectedTotalUndenvetin~Ret . . . .  (48~+(4DI+(68 ~ 139r985 2 6 3 , 6 0 2  415r016 818,602 

[6O/GmuRet  . . . .  P~3kAqustedC~Oaal=GRORAC=(6C?/(6A~ 2.15% 267.67% 77.08% t 1.43%] 
6E) Net fO3k Capital K% of .V17/AP~ Allocated to Line Rased Upon Co-. \TI/AR's 6,523,075 98,481 538,412 
6F) Interest Earned on Net Allocated Capital = (4C)x(6E) 
6G~NetEx~eaedTolalUndenvdtin~Ret . . . .  (4B~+(4D~+(6F~ 139,985 2 6 3 , 6 0 2  415,016 

I6H~ Net Return on Risk Ad~usted Ca~ital = N R O R A C  = (6G/ (6E~ 2,15% 267.67% 77.08% 
6I) Change in Re/urn Due to Reinsurance = (6G - Net Total) - (6C - Gross Total) 
6J) Change in Allotated Capital = (6E - Net Tota 0 - (6.4 - Gross Total) 
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E x h i b i t  2 
Base Example 2 Comparing EVA with Returns on Capital (RROC and RORAC) where Interest is Credited on Surplus 
Kff Assumptions: [~'nte equal amounts of premium in thrre h~es of hasin¢ss, Interest Credited on Sap~rting Sa~olus: Yes 

Pda~g h amurat~, at the Plan Lass Ratio equah the Expeaed Loss Ratio (ELR) for a# three ~nes. The ELR's are equal m 80%for all three h~es. 
Al l  three $nes am ancor~lated and no ~eintnranu is pu~rhased 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 

4.4) Plan Pmmium 
41]) Exacted Undtnm~ug Return (Profit 00~rhead) 
4C) Interest Rate A~xanted 
4D) Mean Net Present Vahee of Interest Earned on Risenw 
4E) Mean Rating Agen~ Capital 
4F) Mean Interest Earned on Rating Agtnff Capital 
4G) Mean Remal Cost of Ra#ng .~enff C~pital ((Mean of (2H)) x (2C)) 
4.~ o~, z,.paea co. q Caeital. Rental a.~ U,,# ((40/+ f~ea. q (~/// 

/..O.IL2 
1,250,000 1,250,090 1,250,000 3,750,000 

112,500 100,000 87,500 300,000 
3.0°1o 4.0% 5.0% 

27.485 163,602 327,516 518,602 
729,013 1,522,318 2,137,091 4.388,422 
21,870 60,893 106,855 189,618 
72,901 152.232 213,709 438.842 

340,098 187r529 310r052 837r679 
pl~Gre. EronomitValvxAdded(GEVA]=(4B~+(4D~+(4F~-(4H] l178r243~ 136,966 2117818 17o,5al I 
4]) Cross Capital Cost Pemntage = (41-I)/(4E) 46.7% 
4K/ Net E ~ a  Co. f ~ i ta t .  Rental and U , ~  ((4GJ + ¢~.a. q (30/// 34%098 
pL] Net Eeonotuie Vala, Added ~NrEvA I = (4 B]+(4D/+ (4F?(4K? /178,243} 
4M m ,  C.~it,,t cos, m.,- , , t~ : f ig / / (*e/  46.7% 

p N  1 c~.,~ i .  e v a  D,, ,o ~ .  . . . . . . . .  ~ V A  - aevA l 

5) Risk Returns on Capital (RROC) After Rental Cost of Capital 
Risk Capital Standard (Multiple K of XTVAR): 200% 

5/1) Atwage Deda~on froat plan When Ex~ed ! in 50 Year ResuB (XTVAR) (3,425,698) 
5B) Gins R~k Capita/K% Of XTVA R, All#c~ed to Ldne ~sed Upon Co-XTVAR 9 6,523,075 
5C) Afean l.#rea Earned on Rating Agenff C~fftal = (4F) 21,870 
5D) Afean Rental Cog of Rating .Zlgen 9" Capital (4G) 72,901- 
5El E,~aed U.dawtitis~ Retur,, A~¢r Rental C~, q Gr3ital = (48/+(4D]+fSQ-fSD/ 88,954 
W/ G~. e ~  Re, . . . .  @ital = o ~ o c  = (sz// fsB/ 1.3~0/o 
5@ Net Risk Capital K% of XTVAR. Alkeated to Line Based Upon Co-ATVAR'~ 6,523,075 

~H~ Net FO)k Re . . . . . .  Capital = NRROC = (5E// (SG? 1.36% 
5I) Change in Return Due to Reinsurance = (5E for LOB 4) 
5]) Change in Allocated Capital : (5G)-(YB) 

6) Returns on Risk Adjusted Capital (RORAC) 
6.4) Gins Risk Capital K% Of .XTVAI~ Allxattd to L~e Based Upon Co-.\'/'VA R's 6,523,075 
6B) Into*st Earned on Gross Allacated Capital : (4C)x(6A) 195.692 
6C~ Grau Exacted Total Undenudtint~ Re . . . .  (4B~+(4D]+(6B~ 335,677 
~o? ~,~ Re . . . . .  e~k Aq,,,.d O p a l =  OROaAC = (6c// (6A/ 5.15o/o 
6E) Net Risk Cap#at K% Of .'CIT/AR. Alkwted to Line Bard Upon Co-.\WA R's 6,523,075 
6F) Interest Earned on Net Allxated Capital = (4C)x(6E) 195,692 
6G] Net Ex~t#al rolal Unden~dtm~ Return = (4B/+(4O/+(6F/ 335,677 

g . ~  Net Re, . . . .  ~ k  Aq,,,,~d cq,ital = ~ o x a c  = f6G/(6e/ 5.i 8% 
61) Change in Return Due to Reinsumn~ = (6G - Net Tara 0 - (6C - Gross Tara 0 
6J) Change in Alhaated Capital = (6E - Net Total) - (6A . Gross Total) 

12.3% 14.5% 
187r529 3101052 
136,966 211,818 

12.3% 14.5% 

19.1% 

/.O/32 / -O83 
(587,974) (1,380,969) (3,575,724) 

98,481 538,412 7,159,968 
60,893 106,855 189,618 

152,232 213,709 438,842 
1727263 3081161 569r378 
174.92% 57.24% 7.95%[ 
98,481 538,412 

174.92% 57.24% 

L o e 2  L o e ~  .C,&Q£L.E2X2~ 
98,481 538.412 7,159,968 
3,939 26,921 226,552 

267.542 441,936 1,048,155 
271.67% 82.08% 
98,481 538,412 
3,939 26,921 

267,542 441,936 
271.67% 82.08% 

14.60% I 
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E x h i b i t  3 
Modified Base Example 3 Comparing EVA with Retums on Capital (RROC and RORAC) where Adjust Margins 
K~y Asatmptlons: Wtite eqaal amounts of premium in there knes oJ'business. Interest Crvdited on Supporting Sn Yes 
Pridng b accurate, as the Plan Loss Ra6o equals the tree ELR  for all three k~es. Adjust Ma~ins ~ k~e to trJkct results of Exampk 2. 
The ELR '  s for LOB 1, IAgB 2, and LOB 3 are now 600/o, 88% and 85%, re~Oec6t~#. A l l  Ibm hnes are anmrrelated and no reinsurance it purrbase~ 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 

4/1) Plan premium 1,250,000 1.250,000 1.250,000 3,750.000 
4 B) Expected UndemMting Ret.rn (Profit ¢~ O*rrhead) 362,500 23,0~0 387,500 
4C) Interest Rate Assumed 3.0% 4.0°/0 5.0o/o 
4 D) Afean Net Present Value oflnter*a Earned on Rexen~x 20,613 179,963 347,987 548,562 
4E) Mean Rating Agen O Capital 671.754 1,624,552 2,239,416 4,535,722 
4F) Mean lnterea Earned on Rating Agen O Capital 20,153 64,982 111,971 197,106 
4G) Mean Rental Cote ofRatin d Agen9 Capital (~fean of (2H)) x (2C)) 67,175 162,455 223,942 453.572 
4HI Gross Ea~ecled Con q Capital- Rental and Usage ((4G? + ~tean of (BEll ? 2521757 205,404 337r901 796,062 

pI:  Gross Economic ValueAdded (GEVA: = (4B/+(4O/+(4F?(4ft: 150,509 39,541 1471057 337r106 I 
4J) Gross CaUsal Cost Percentage = (41-I)/(4E) 37.6% 12.6% 15.1% 17.6% 
*K/Nete~...dC~,o:C~ita:- ~.,aand Usa# ((4C: + ~,a. o:(30t// 252r787 205:O4 337#01 

~L:NaE¢onomkValueAddzd:VEVA?=(4B/+(4D:+(4F]-(4~ 150?509 391541 1471057 
4AfNaC~i ta lCos tPe~ . t¢~  = (4K//(4E: 37.6o/o 12.6% 15.1°/o 

14~,p c6a.,~ i. e w  o.,,o ~i .......... r , ,evA . a E w  I 

5) Risk Returns on Capital (RROC) After Rental Cost o f  Capital 
Risk Capital Standard (Multiple K of  XTVAR): 200% 

LO81 LO82 LO83 
5A) Atemge Deriation from Plan When F~'ceed ! in 50 Year RtsMt ( X T V A R )  (2,566,035) (646,459) (1,468,083) (2,784,762) 
5B) Gross Fa2k Capital K% of .~'l~/AP~ Allocated to Line Based Upon Co-XTVAR's 4,450,243 149,438 970,231 5,569,913 
5C)MeanlnterrstEarnedonRa~ngAgenoCapital=(4F ) 20,153 64,982 111,971 197,106 
5D)MeanRtntalCoaofRaBngAgen~yCapital(4G) 67,175 162,455 223,942 453,572 
5E/Ex~ectedUndenvdtinc~RaumA(lerRentalCostqCa~ital=(4B]+(4D]+f5C/-(SD~ 336?090 82,490 2617016 679,596 

]SF~ Gross Risk Re . . . . . .  C~ital = GRROC = (5E// (SB~ 7.55% 55.20°/o 26.90o/o 12.20°/o I 
5G] Net Risk Capital K% o(, \ 'TVAR, Allocated to Line Based U~on Ca-XTVAR's  4,450#43 149,438 970,231 

~I-1: Net Risk Re . . . . .  C~ital = NRROC = (5E// f5G/ 7.55%0 55.20°/o 26.900/0 
5I) Change in Pctum Dae to Rtimurance = (5E for LOB 4) 
5J) Chang8 in Allocated Capital = (5G)-(5B) 

6) Returns on Risk Adjusted Capital (RORAC) ~ LOB2 LOB3 
6A) GrossRiskCapttalK%of.\'TVAPuAllocatedtol~neBasedUponCo-.Vl'VAR's 4,450,243 149,438 970,231 
6B) lnte~t F~med on Gm~ Allocated Capital = (4C)x'(6A) 133.507 5,978 48,512 
6C/GrossEA~eaedTotalenderuM6n~Retnrn=(4B/+(gD~+(6B/ 516t620 185,940 421r498 

[6D I Gross Return on Ritk Ad/usted C~ital = GRORAC = (6CI/(6A ~ 11,61% 124.43°/o 43,440/0 
6E) Net RAk Capital K% of ,XYVAR,  Alloeated to ldne BaJed Upan Co-XTVAR' t  4,450,243 149,438 970,231 
6F) Interest Earned on Net Allocated Capital = (4C)x(6E) 133,507 5,978 48,512 
661Na~aeirotolUnae,~6.,~Ri . . . . .  (4B?+(4O/+(6F/ 516?620 185,940 4211498 

]6FI~ Net Raum on Risk Aqmted C~ital = N R O R A C  = (6G/ (6E~ 11.61°/o t24.43°/o 43.44% 
60 Change in Ret.rn Due to Rdnutrance = (6G - Net Total) - (6C- Gross Tots 0 
6J) Change in Allocated Capital = (6E - Net Tara 0 - (6.4 - Gross Total) 

5,569,913 
187,996 

171241059 
20.18°/o I 
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Exhibit 4 
Modified Base Example 4 Comparing EVA with Returns on Capital where Adjust Premiums by Line 
K~ Assumptions: Fdlnte $0.250m kss in LOB 1, and wffte $0. ! 25m more in LOB 2 and in LOB 3. Interest Credited on Sapportlng S~ohts: Yes 
Priang h accurate~ as ~be Plan L~ss Rati~ equalt t& tme Expor~ed ~ a t  Raii~ (ELR) f~r a# t~m hnes. Tbt E L R  ' s atr equal to gO% for all three h~es,. 
A l l  three h~es are uncorrdated and no reinsurance is purchased 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 
/,OA2 

4/1) Plan premiam 
4 B) Exp¢aed Underacting Return (Profit dr  Ot~rbead) 
4C) Interest Rate Assumed 
4 D) Mean Net Present Vable of Interne Earned an Basen~s 
4E) Mean Rating Agen~ Capitol 
4F) Mean Interest Earned on Rating Agen~ Capital 
4G) Mean Rental Cost of Rating Agen9 Capital ((Mean of (2H)) x (2C)) 
4U? Gros, Ex~etted Cost Of ~ l l a l -  Rental and Usage ((4G? + ~lean o( (3E??? 

pig Groat Economic Vabte Added (GEVA~ = (4B/+(4D/+f4F/-(4H/ 
4.I) Gmu Capital Cost Percentage = (4H)/ (4E) 

LOB3 
1,000'000 1,375,000 1,375,(X)0 3,750,000 

90,000 I 10'000 96,250 296250 
3,0°/, 4.00 5.0°/O 

21,988 179,962 360,267 562217 
583,215 1,674,349 2,350,798 4,608,562 

17,496 66,982 117,540 202,018 
88,322 167,455 238,080 460,856 

259,101 209,513 351p87 820r600 
/129,616/ 147,432 222,070 239.886 [ 

4 4 . 4 %  12 .5%  l 5.00/* 17.8°/o 
,K? Net ~ , , d  c~, qcae;,,t- ec,,.lond U,,# ((4C~ + Oleon q(3Og~/ 259,t01 209.813 381,987 

pLgNetEconomicValueAdded~qEVAl=(4B?+(4D2+(4F?-(4K ? {129,616} 147 ,432  222,070 
4MNetCa~llalCostPerrenta~e=(4K~/(4E~ 44.40/0 12.5% 15.0°/o 
]*N? Chan~e i .  u v x  o,,e to R~ . . . . . . . . .  N e V A  - C U V A  [ 

5) Risk Returns on Capital (RROC) After Rental Cost of  Capital 
Risk Capital Standard (Multiple K of  XTVAR): 200% 

LDALL I 0 8 2  L~2/L2 
5A)At~rageDematlonfromPlanVf/henExeeedlinSOYearRisalt(2(TVAR) (2,739,812) (646,227) 0,519,256) (2,944,172) 
5B) Gross Risk Capital K% of .\'TVA IL Allocated to Line Based Upon Co-.\'I~/AR's 4,802202 153,679 938,356 5,894237 
5C) Mean Interne Earned on Rating Agen~ Capital = (4F) 17,496 66,982 117,540 202,018 
519) Mean Rental Cost efgatmg Agen~ Capital (4G) 58,322 167,455 235,080 460,856 
5U?Ex~¢aedUnder~4fin~Rttumm[terRintolCostcFCa~ttal=(4B?+[4Ol+(5C?-(SD ] 711163 189,489 338r977 599,630 

~ Gnat* Risk Rt . . . . .  C~ital= GRROC = (5E~/(SB~ 1.48°/0 123.30% 36.12°/o 10.170/~ 
5G] Net Risk Ca~ttal l~/o o~)x~'VAP~ Al~ated to Line Based U[mn Co-. \TVAR's  4,802,202 153,679 938r356 

FH~ Net Risk Rtmm an C~llal = NRROC = (5E~/ (5G? 1.48°/* 123.30°/* 36.12'/0 
5I) Change in Re/urn Due to Rdnsurance = (5E for LOB 4) 
5J) Change m Allocated Capital - (SG)-(SB) 

6) Returns on Risk Adiusted Capital (RORAC) LOB1 LOB2 LO.B3 fftKQS.A-T-O.TA& 
6.4) Gross Risk Capital K% of ,X'lT/AP~ Allocated to Line Based Upon Co-X-17/AR's 4,802,202 183,679 938,386 5,894,237 
6 B) Interest Earned on Gross Allocated Capital = (4C)x(6m ) 144,066 6,147 46,918 197,131 
6C~Cros;Ex~ectedTotalUndenvdfin~Baotrn=(4B/+(4Dt+f6B? 256,054 2 9 6 , 1 1 0  503,435 1,055,599 

16D~ Gross Bat . . . .  R i & A d / m t e d C ~ i t a l = G R O R A C = ( 6 Q / ( 6 A ~  5.33°/0 192.68°/o 53.650/0 17.91% I 
6E) Net Pe3k Capital R% of X T V A I ~  Al&ated to Line Based Upon Ca-.\ 'TVA R's 4,802202 153,679 938,356 
6F) Interest Earned on Net A/located Capital = (4C)x(6E) 144,066 6,147 46,918 
6G~ Net ExUded Total Underwn~in~ Rtt . . . .  (4B~+(4DI+(6F ~ 256,054 2 9 6 , 1 1 0  503,435 

16H~NetRtt . . . .  RakAd/ut tedCa~i tal=NRORAC=(6G/(6E~ 5.33*/* 192.68"/* 53.65*/* ] 
6I) Change in Ritarn Due to Reinsurance = (6G - Net Tot* 0 - (6C. Gross Tot* 0 
6J) Change in Albcaltd Capital = (6E - Net Tot* 0 - (6.4 - Grou Tota 0 
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D i s c u s s i o n  o f  ' T n s u r a n c e  C a p i t a l  a s  a S h a r e d  A s s e t "  

E x h i b i t  5 
Modified Base Example 5 Comparing EVA with Returns on Capital where Update ELR for LOB 1 
Kff A~snmprons: Wdte equal amotmts of premtum in tbt~e kne~ of bminess, lateral Credited on Sappor~ng Sa~Olas: Yes 
Right ~qer renewal sea\on, a new ,~r~ion of ¢otapa~'s cat model i~ rekated which baplkt a 10% redmtion in the E L R  for LOB 1. 
The odginal plan los~ ratla for LOB I wa~ 800/o, b#t the estimated ELR  has been rnq~ed to 700/0. A l l  $na are uncorrelated and no reinsurance is patrhased, 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 
/..03_2 LO~2 

4*4) Plan Premium 
4B) Expected Undenvnting Return (Profit 6* Omrhead) 
4C) Interest Rate Arsumed 
4D) Mean J~reI Present Value ~lntemt Earned on Restart 
4E) Mean Rating Agency Capitol 
4F) Mean Interest Earned on Rating Agen~ Cap*?al 
4G) Mean Rintol Cod of Rating Agen~ Capital (~fean of (214)) x (2C)) 
4.: c,.,, e,,~,,a co,, q Cq.al. ~tol and Usa# ((4 C/ + (atea. f (3~/:1 
14,: ~,o. ~,o.o,~i, ~alae Ade, d :V/: = (4Bg+f40/+f4Fk(4.: 
4J) Crux* Capital Cost Pereentage = (4H)/ (4E) 
4~/ Net e~,,ed co,, o[ ~ , . l .  Renta~ ond U.a~ ((4C/+ p~,,. o:(30?// 

1,250,000 1250,000 
237,500 100,000 

3,0% 4.00/0 
24,048 163,602 

700,381 1,522,318 
21,011 60,893 
70,038 152,232 

259,685 182,851 
22,875 1411644 
37.1% 12.0% 

259,685 182,851 
22,875 141r644 

4M Nel Ca~ito/ Co*t Perrenta~e = (4K// (4E? 37.1% 

pz~2 c~nff in z v A  o#e to Rel . . . . . . . . .  NEVA - GZVA - I 

5) Risk Returns on Capital (RROC) After Rental Cost of  Capital 
Risk Capital Standard (Multiple K of  XTVAR): 

5/1) At~rage DnCationj%m Plan When Exceed I in 50 Year Result (XTVAR)  
58) Gross P&k Capital 14°/o of . \ 'TWAIL Allocated to I dne Based Upon Co-.VIT/AR 's 
5C) Mean Interest Earned on Ra#ng Agen 9 Capital = (4F) 
5D) Mean Rental Car/ofRa#ng Agen~ Capita/(4G) 
5E/ Expected Undinvff#n~ Return After Rental Cost o{ Ca~itol = (4B~+(4D~+(SC]-(5D~ 

5G/ Net P~sk Capital I(°/o o [ . \ W A P ~  Allocated to Li~e Based U~n Co- .XWAR'  s 

Ira/Net Risk Re .. . . . .  ~itol = ~ O C  = (5E?/ (SC/ 
M) Change in Return Due to Reinsuran~ = (YE for LOB 4) 
5]) Change in Allocated Ca]filM = (5G)-(SB) 

6) Returns on Risk Adjusted Capital (RORAC) 
6/I) Gross ffa~k CapitalK% of X'IVAR~ All.died to line Based Upon Co-XTVAR's  
6B} Interest Famed on Gross Allocaled Capital = (4C)x(rA) 
6C~ Gro~ Expected Total Undi,'wrilbt~ Podium = (4B]+(4D/+(rB~ 

16o/ G,~, Re, . . . .  ~ *d/,,,,ed C~ita/ = G ~ O e ~ C  = (rc / /  (rA 2 
rE) Net Pask Capita/K% of . \ 'TVAt~ Allocated to Line Based Upon Co-.\-IT/AR's 
6F) Interest Earned on N a  Allocated Capital = (4C)x(rE) 
6G/ N,, ~ ro,,/ un~e~a.~ Re . . . . .  (4B/+(40?+(6~/ 
16u~ N,, Re . . . . . .  ~*.44, , , , ,d  coeltat = ~ a o ~ c  = (~G/ (ra I 
6I) Change in Re/urn Due to Reinmrance = (6G - Net Told 0 - (6C- Gross Told 0 
6]) Change in Allocated Capital = (rE - Net Tara 0 - (6.4 - Gro~t Tara 0 

12.00/o 

L083 
1,250,000 3,750,000 

87,500 425,000 
5.0% 

327,517 515,168 
2,137,097 4,359,796 

106,855 188.759 
213,710 435,980 
300t367 742,903 
221r504 386,023 ] 

14.1% 17.0% 
300t367 
221r504 

14.1% 

200% 

/.,03_t /.,O_8.2 L.Q2_2 
(2.871,920) (587,447) (1.380,805) 0,038,640) 
5.359,487 93,120 630,998 6,083,606 

21,011 60,893 106,855 188,759 
70,038 152232 213,710 435,980 

212t522 172263 308,162 692,947 
3.97% 184.99./o 48.84% 11.39°/ol 

5,359,487 93,120 630,998 
3.97% 184.99"/o 48.84%0 

/.OAkg LOBS .CA k0.££. T_O.TA ~ 
5,359,487 93,120 630,998 6,083,606 

160,785 3,725 31,550 196,059 
422,333 267r327  446,567 lr136r227 

7.88% 287.08% 70.77% 18.68%1 
m 

5,359,487 93,120 630,998 
160,785 3,725 31,550 
422,333 267r327 446,567 

7.88% 287.08% 70.770/o I ! 
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D i s c u s s i o n  o f  '{Insurance C a p i t a / a s  a S h a r e d  A s s e t "  

Exhib i t  6 
Modified Base Example 6 Comparing EVA with Returns on Capital where Update ELR for LOB 3 
Same as base case, hat ~qer ~newal sea, on a St~reme Co~rt deasion declared recent tort nforms to be unconstrtutional. 
This decision i*ap&* a 20% intnase in the E L R  for LOB 3. The ori~nalplan loss ratio for LOB 3 was 80%, but the estimated E L R  has been raised to 100°/o. 
A l l  three hoes are uncorrdated and no reinsurance is purchaseti. 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 
LO~t LO82 

4/1) Plan Premium 
41]) Expected Underwnang Ritum (Profit e~" O,~rhead) 
4C) Interest Rate Assumed 
4 D) Mean Net Present Value of Interest Earned on Resents 
4E) Mean Rating Agenq Capital 
41=) Mean Interest Earned on Rating Agenq Capital 
4 0 Mean Rental Cost of Rating Agenq Capital ((Mean of (2H)) x (2C)) 
4,/c,~,  z~aea co,, ;: c~i, al. Rental ane U,a# ((4C: + (Mean q (3e:gJ 
~I: Cross Economit Vak,e Added (GEVA: = (4B:+(4D:+(4F:-(4FI: 
4J) Gm~ Capital Cost Perc¢ntage = (4H)/ (4E) 
4~/ N,, Ex~,,,ed Co,, f C~lla- Rental ,n~ U,,# ((4C: + ~, ,n f f3Oy:J , 
~.~ Net ~.o,,,i, Vab,, Adde~ ~ VA I = (4B/+f40:+f4~f4K I 

1,250,000 1,250,000 
112,500 100,000 

3.0*/o 4.0% 
27,485 163,603 

729,016 1,522,321 
21,870 60,893 
72,902 152,232 

368t134 1981455 
I206,279 / 126r041 

50.5% 13.0% 
~8,1M 198,455 

/2067279 / 126,041 
1 3 . 0 %  4M Net Ca?ital Co. Pe~,.~ae = (4~?/ (4E: 50.5°/° 

~N~ Cban~e in EVA Due to Rd . . . . . . .  NEVA - CEVA ] 

5) Risk Returns on Capital (RROC) After Rental Cost of  Capital 
Risk Capital Standard (Muldple K of  XTVAR): 200% 

/.O./k2 
5.4) At~rage Dm~ation final plan llvben Exceed I in 50 Year Result (XTk 'AR)  (3,425,5M) (588,031) 
5B) Cross Risk Cap*tal K% of X T V A R ,  Allocated to Line Based Upon Co-~'TVAR's 6,218,516 99,077 
5C) Mean lnterrst Earned on Raling Agen 9 Capital = (4F) 21,870 60,893 
519) Mean Rintal Cost of RaO~g Ag~n 0 Capital (4G) 72,902 152,232 
5E]F~x~,ctedUnderwtitin~RitumA~erRentalCostqCa~tlal=(4B:+f4O]+(SQ-(SD~ 881984 172r264 

~F~ Cros* Risk Riturn on Ca~*tal= CRROC = (SE~/ (SB] 1.43% 173.87% 
5G] Net R/ok Capital K% of X T V A R .  Allotted to Line Based U[~n Co-XTVAR'~ 6,218,516 99,077 

[SH~ Net Risk Ri . . . . .  C~ital = NRROC = (5E~/(56] 1.43°/o 173.870/* 
51) Chang, in Riturn Due to Reinsurance = (5E for LOB 4) 
5J) Change in Al~ated Capital = (5G)-(SB) 

6) Returns on Risk Adjusted Capital (RORAC) LOB/ L.OB2 
6A) Cross Risk Capital 1(°/o of X T V A I L  Allocated to ldne Based Upon Co-.X'FVAR's 6,218,516 99,077 
6B) Interest Earned on Gross Allocated Capaal = (4C)x(6A) 186,555 3,963 

/.03.2 
1,250,000 3,750,000 
(162,500) 50,000 

5.0°1o 
409,398 600,486 

2,546,383 4,797,719 
127,319 210,082 
254,638 479,772 
481~35 14%~ 

I107,0387 /187,27571 
18.9°/o 2 1 . 8 %  

481,255 
11o7,o381 

18.9*/0 

(1,977,400) 0,871,434) 
1:29,846 7,747,439 

127,319 210,082 
254,638 479,772 
119t579 3801796 
8,36°/0 4.920/0 I 

1,429,846 
8.36% 

Id2R2 
1,429,846 7,747,439 

71,492 262,011 
6 Q  Gro*s Expected Total Undem,rltint{ fit ..... (4B:+f4D~+f6B~ 326,540 267,566 318,391 912,497 
16D: 0o, Ri, ..... Ri, k Aq,,ta Cs~ital = CROe~C = (6C:/(6A/ 5.28% 270.06*/* 22.27"/. n.78V~ 
6E) Net Risk Capital K% Of X T V A R ,  A//orated to Line Based Upon Co-XTVA*R's 6,218,516 99,077 1,429,846 
61=) Interest Earned on Net Allocated Capital = (4C)x(6E) 186,555 3,963 71,492 
6Gt Net Ex~ecud Total Undnwtitind Rit . . . .  (4B~+f4D~+(6F~ 326,540 267,566 318,391 

16HI Net Ri . . . . . .  Ri, k Ad~,aed Ca~itoI= N R O R A C =  (6G/ (6E~ 5'250/0 270"060/0 22"270/0 I 
61) Change in Ritura Dt~e to Riinsumnte = (6G - Net Total) - (6C - Gloss Total) 
6J) Change in Allocated Capital = (6E . Net Total). (6.4. Grost Total) 
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Discussion of 'Tnsurance Capita/as a Shared Asset" 

E x h i b i t  7 
Modified Base Example 7 Comparing EVA with Returns on Capital where LOB 1 and LOB 2 are 50% Correlated 
Kay Assumprons: W~Te equal amounts of premium in three hnes of bJainess. Interest Credited on Supporfin g SN~olas: Y u  
ptiang is accurate, as the Plan Loss Ratio equah the Expected l~oss Ratio (ELPQJbr all three h~es. The ELR'~ are equals* 80%fir  all three brits. 
lanes ! and 2 losses are 50% cotrrlated but uncorrdated with #ne 3. No reinsurance u purchaseg 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 
/22_1 LOB2 L O B 3  C, RO.~f T O T A L  

4.4) Plan Premtum 1,250,000 1,250,000 1,250,000 3,750,000 
4 B) Expected Underwriting Retnrn (Profit ¢3" Ol~rhead) 112,500 100,000 87,500 300,000 
4C) Interest Rate Assumed 3.0% 4.00/o 5.00/0 
41)) Mean Net Present Value all.loess Earned on Posen.s 27,484 163,602 327,518 518,005 
4E) Mean Rati.gAgen!y Capital 729,012 1,522,317 2,137,104 4,388,433 
4F)MeanlnterestEaraedonRanngAgenffCapital 21,870 60,893 106,855 189,618 
4G)afeanBantalCostofRa#ngAgenffCapital((Meanaf(2H))x(2C)) 72,901 152.,232 213,710 438,843 
4H] Gn~x Ex~aed Cost o[Ca~ital- Rentaland Usa~ ((4G] + (Mean a((3E]]] 3591046 204?285  3111022 874p53 

~l]GrouEmnandcValaeAdded(GEVA/=(4Bt+(4Dl+(4F~(4H ] /197r1911 120r210  210r851 1331870 I 
4J) Grass Capital Cast Penrntage = (4H)/ (4E) 49.3% 13.4% 14.6% 19.9% 
4K] Net Exacted Cos/qCa~ital- Rin/aland Us~e ((4G/ + (Mean o( (3D~]] 3591046 204~285 3111022 

~L]NetEtanomicValatAdded~XlEVA/=(4B~+(4D]+(4F~-(4K] /197,1917 120~210 210r851 
4MNetCa~italCmtPerrenta~=(4K]/(4E] 49.3% 13.4"/* 14.6% 

pN? Cban~¢ in E V A  Due to Ri . . . . . . . .  N E V A  - G E V A  I 

5) Risk Returns on Capital (RROC) After Rental Cost of  Capital 
Risk Capital Standard (Multiple K of  XTVAR): 200% 

LO81 LO82 ~ 
5A) Atcrage Detsatmn from Plan When Exceed ! in 50 Year Rtudt (XTVAR)  0.422,804) (587,438) (I,382,036) 0,812,609) 
5B) Gross Risk Capital K% afXTVAF~ Allocaled ~ l ~ e  Based Upon Co-.\'TVAR's 6,547,208 607,181 471,515 7,625,903 
5C)Meanlnter~tEamedanRah~gAgenffCapital=(4F) 21,870 60,893 106,855 189,618 
5D) l~fean Rental Cost of Rating ,4g~ff Capital (4G) 72,901 152,232 213,710 438,843 
5E]Ex~ectedUndenvdtinl~BaturnA~terRtntalCostofCa~ital=(4B~+(4D~+(5C~(5D ~ 88r954 1721263 3081163 5691380 

~F] Gross l~)k Rttt . . . .  Capital = GRROC = (5E// (5B~ 1.36°/o 28.37% 65.36°/0 7.470/0] 
5G~NttRiskCa~t talg%of . \ 'TVAR.  AlkcaUdtoLtneBatedUt~anCa-.\'TI/AR's 6,547~208 607r181 4711515 

~H]  Net Risk Rtt . . . . .  Capital = NRROC = (5E~/ (SG] 1.36"/o 28.37% 65.36% 
51) Change in Return Due to Rtinsuranre = (SE for LOB 4) 
5J) Change in .4llataled Capital = (SG)-(SB) 

6) Returns on Risk Adjusted Capital (RORAC) LOBe /-082 LOB3 
6A)  Gross Risk Calu?al K% of .\"/7/A R, Allxated to Lin~ Based Upon Ca-. \TVAR's 6,547,208 607,181 471,515 7,625,903 
6B) Intense Earned on Gross Allocated Capita/= (4C)x(rA) 196.4 l 6 24,287 23.576 244,279 
6C~ Gross ExUded Total Underwri~n~ Pet . . . .  (4B]+f4D/+(rB t 336,401 287?889 438,594 I r062r884 

[6D/Gro.  Return on Rick A~ustedCa~ital = GRORAC = (rC//(6A] 5.14% 47.41°/o 93.020/* 13.94"/* I 
6Hi Net Risk Ca~tal K%* ef . \ W A R .  Allatated to Line Based Upon Ca-. \TVARO 6,547.208 607,181 471,515 
6F) Interest Earned on Net Al&atul Capital = (4C)x(rE) 196,416 24,287 23,576 
6G~ Net Expected Total Undenvdtin~ Riturn = (4B~+(4D]+(rE] 336,401 287,889 4381594 

IrH~ Net Ri . . . . .  R~k Ad~utted C~ital = N R O R A C  = (rG/(fE~ 5.14% 47.41% 93.020/0 I 
60 Change in Re/urn Due to Rtinsuranm = (rG - Net Total) - (6C - Grass Tots 0 
6J) Change in A/located Capital = (rE - Net Total). (6A - Gross Tara 0 
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Discussion of 'Tnsurance Capita/as a Shared Asset" 

Exhibit 8 
Stop Loss Reinsurance Example 8 Comparing EVA with Returns on Capital (RROC and RORAC) 
K 0 AlsNmp~ons: U'/dte eqval amounts ofpremt~m in three h~es of haunexs, lntoest Cre~ted ~ Sappor~n~ Su~l~s: Yes 
PKdn~ ~ accurate, as the plan Loss Ra#o equals the ~xpected Loss RaKo (ELPO for all tha~ haes. The ELR's are equal to 80%for all three 8nes. 
A 30% xs 90% LR Stop Loss rdnsumnce program is purchased for LO B I fir a 10% rate. A #  theee hues am uncorrelated. 

Riflr to Ex~ibitr 1-T for detaikd desrdpKons ~qtems below. 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 
LQA~ Lflll2 ~ ~ ~ fA iO£LZ05,~  

4A) Plan pronium 1,250,000 1,250,000 1,250,000 (125,000) 3.625,000 3,750,0~ 
4B)F~cptctedUndawn~ingRaurn(Pmfltc3"Og, daead) 112,500 100,0~0 87,500 07,355) 262,445 300,000 
4C) Inter*st Rate Assumed 3.00/0 4.0% 5.0°/o 3.0% 
4D)Mean~tP~sentl/alue~lntemtEamedonRes*~xs 27,484 163,602 327,518 (3,890) 514,714 518,604 
4E)MeanRa~ngAgen~Capita/ 729,006 1,522,318 2,137,102 (69,680) 4,318,746 4,388,426 
4F) Meanln~trestEamedonRatingAgengCapital 21,870 60,893 106,855 (2,090) 187,528 189,618 
4G)MeanRentalCostofRaHngAgtn~Ca[~2al 72,901 152,232 213,710 (6,968) 431,875 438,843 
4H]GnasEx~ectedCoaofCa~tal-RentalandUm~e 340294 187?406 309,891 837,590 

~l~G~sE~omieI:alueAdded(GEl/A I ~178)440~ 137)090  2111982 17or6311 
4]) Gnat Cap3tal Cost Percentage 46.7% 12.3% 14.5% 19.1% 
4KtNaF-x~eaedCastofCa~itat. Re~ta/andUs ~ 324325 191,436 320,905 I57,522 / 779,545 

~L~NetEmnorMt I/a&eAdded~VEVA/ (162,871) 133 ,059  200,968 13,987 185,141 I 
4M Net Capital Cote P~nta~  44.5% 12.6°/o 15.G°/o 82.6°/o 18.1% 

~ N /  Chan~e in EVA D,e to Pci ....... 14,510 1 

5) Risk Returns on Capital (RROC) After Rental Cost of  Capital 
Risk Capital Standard (Multiple K of XTVAR): 200% 

LD.IU_ L0 3 2  LOAtA L08 4 ~ 
5A)AveragellnSOYcarDalaZionfiomP/an(XTVAR) 0,421,737) (587,394) (1,380,739) 2 8 7 , 5 6 1  0,273,740) (3,543,084) 
5B) GrossRIr~CapitalK%~CXTVAR 6,441,898 83,283 561,977 7,087,161 
5C) Mean Interest Earned on Rating ~gemj Capita/ 21,870 60,893 106,855 (2,090) 187,528 189,618 
5D)MeanRentalCostofRadngAgcnffCapitaI 72,901 152,232 213,710 (6,968) 431,875 438,843 
5E/Ex~taedUndenvrilin~Retu=A(terRentalCosto(Ca[dta/ 88,953 172,263 308,163 136,567~ 532,812 569,379 

~F~ Gross Rh~ Return on Ca~2al = GRROC 1.38% 206.83% 54.84% 8.03%] 
567P4aRiskC~MIa/I~/oo(.X~'I/AR 6,425,757 85,226 599,625 ~562,2107 6,548,397 

~bl/NetRisl~RitxrnonCa~4tal=~NrRROC 1.38% 20Z13% 51.39°/o 6.500/0 8.14°/~ 
51) Change in Return Due to Ra~sumnce (36,567) 
5j} Change m Allocated Capstal) 

6) Returns on Risk Adjusted Capital (RORAC) 
6*4) Gross Risk Capita/K% of X ' l l :AR  
6B) lut~st Earned ou Gross Allocated Capital 
6C] G~ss F_x~aed Totol U . ~ n / ~  Ret.~ 
16o/c~. Re~ o. ~sk ACu,,ed ce~, 
6E) Net Ruk Capital K% of X'I] / AR  
6F) lnloest Earned on Na  Alk¢ated Cap*tal 
6G/ Net Expected Total Underu44~n~ Riturn 

I6H? N,, Re~ o .  Ri, k ACu,ted c~ital 
61) Change in Retain Due to Reinsurance 
6J) Change in A#ocated Capital 

(538,763)1 SK:Costo[A~Uo.a/.Vrr:AgCapitd=(Sl:/(S/: 6.8% I 

6,441,898 83,285 561,977 7,087,161 
193,257 3,331 28,099 224,687 
333,24l 266,934 443.117 1,043,291 

5.17% 320.50°/0 78.85% 14.72%1 ! 

6,425,757 85,226 599,625 (562,210) 6,548,397 
192,773 3,409 29,981 (16,866) 209,297 
332,756 267r011 4441999 /387311/ 986,456 

5.18% 313.30% 74.21% 10.37% 15.06% 
(56,835) 

(538,763) I 6K/ co# of A~o~ :,-11 :.a ~ 6~: = (60/(61/ 

I 
10.5°/o{ 
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Discussion of 'gnsurance Capita/as a Shared Asset" 

Exhibit 9 
Quota Share Reinsurance Example 9 Comparing EVA with Returns on Capital (RROC and RORAC) 
K 0 A*sHmptions: IVn?¢ equalamou#ls ofpremlum i# Ibm isnes ofbutine$s. Interest C~dised on Supporting Su~olu*: Yes 
Pnang it accurate, at the Plan l~tt Ratio equals the E.V~eaed Loss Ratio (ELR)fir all thue a~et. The ELR's are eq*al to 80*/0 for all three trees. 
A 40% Quota Share isp*trhatedfor LOB I with commtstlonjutt cozvffng tnffabk castt. A #  thrve hnet are *ncamlater~ 

Refit to Ex'hebits t-7 for d¢talkd dtsoqpisons of t t~s helot. 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 

4A) P/an prom~m 1,250,000 1,250,000 1,250,000 (500,000) 3250,000 3,750,000 
4 B) ~xpecud Underwd#ng Rtl#m (Profit ¢5" Ouert~ad) 112,500 100,000 87,500 (45,000) 255,000 300,000 
4C) lntartt Race As~mtd 3.00/0 4.0*/0 5.0*/* 3.00/0 
4D)M~nNetPRt~tl/alueoflnu~aEamedonRiterm 27,484 163,602 327,517 (10,994) 507,610 518,603 
4E)MeanRanngAgem3Capital 729,007 1,522,317 2.137,100 (248282) 4,140,142 4,388.424 
4F)MeanlnmrstEamedonRaisngAgen~Capital 21,870 60,893 106,855 (7,448) 182,169 189,618 
4G) MeanRentalCastofRatingAgenoCapital 72,901 152,232 213,710 (24,828) 414,014 438,842 
4H~Gro~E~dCasto[Ca~ttaI-RtntalandUsa~ M0,069 187,586 309?695 8371351 

~l~GtotsEeonondt Va&,Added(GEI/A l f178#15/ 1361908 2121177 1701871 I 
4]) Gross Capital Cost Perunte~ 46.6% 12.3% 14.5% 19.1% 
4K?NaF~ctedCoao[Ca~tta/-RintalandUta~ 313,366 101,567 324,933 /1211014/ 708,852 
~L~NetEconorMcValatAdded~VEVA~ /151,5121 132.928 196,939 57,572 235,927 I 
4 M Net Capital Cast Pt rten, ta~ 43.0./o 12.6 % 15.2% 48.7% 17.1% 
~tvl c~.~ ,  in e V A  O.,  ~ ~ *  . . . .  65,057 I 

5) Risk Returns on Capital (RROC) After Rental Cost of Capital 
Risk Capital Standard (Multiple K of XTVAR): 200°/, 

/d2/L/. ~ LO83 LOS4 ~ F.zSg2g£ZO.T,~ 
SA)A~rage 1 m 50 Year Demaison fmm Phm (X13/AR) 0,422.444) (587.552) (1,381,531) 1,368,533 (2,310,833) (3,542,615) 
5B) Gmtt Risk Capi~lK% of XTI /AR  6,490236 93,743 502,173 7.086,151 
5C)MeanlntenaEamedonRatingA~ngCat~al 21.870 60,893 I06,855 (7.448) 182.169 189,618 
5D)MeanPcntalCoaofRaisngAgen~Ca~tal 72,901 152,232 213.710 (24,828) 414,014 438,842 
5E~Ex~cttdUnderw~is~RiZ*mAI~erRen~lCosto[Ca~tkd 881953 172T263 3081162 /3816141 5301765 569,379 

~ F  I Gross Rit~ R~tum on Capital = GRROC 1.37% 18336% 61.37% 8,04% I 
5G/;qetRitkCa~italK%of.'~TVAR 515271702 1731740 11131r906 ~2.21 llOSt / 4r622~67 

~H~NctRitkRatamonCa~al=NRROC 1.61% 99.15% 27.230/0 1.75% 11.48°/~ 
50 Change m Rttum Dke to Rahsurante (38,614) 
5J) Caa~  i.  A l ~ . u d  Capltol) (2,403,885)[ 5K? aost of AddJ~ional XT I /AR  Ca~'tal = (MH (S[? 1.6°/4 

6) Returns on Risk Adjusted Capital (RORAC) ~ LOB2 ~ ~ ~ 
6A) GmssFaskCapitalK%ofX71/AR 6,490,236 93,743 502,173 7,086,151 
6B) latcma Earned oa Gmss Allocated Capita/ 194,707 3,750 25.109 223,565 
6C~GmssE~cctedTotalUndemm~in~Retxm 334.691 267.352 440,126 1.042,169 

~D~ Gnus Raurn on P~k A~usted Ca~isal 5.16% 285 20./* 87.64% 14.71°/4 
6E)NetRItkCapttalK%OfXTVAR 5.527.702 173340 1,131,906 (2,211,081) 4,622~67 
612) ln~mt Earned on ~r¢t A l ~ t e d  C~tta/ 165,831 6,950 56,595 (66,332) 163,044 
6G~NaE~mCedTotalUnd~run~n~Ruum 3051815 270,552 471,613 /122,326/ 925,653 

~H~ Net Rttum on Risk A ~ t t d  Ca~tta] 5.530/0 155.72°/o 41.670/0 5,530/0 20.030/0 I 
6I) Change in Rttxm DNe to Relusxraace (116,515) 
6J) cb,,.,, in A/.~a,a C4olt./ (2,463,885)1 6K~ Cost o l 'AddmanalXTVAR Capital = (61ff (617 4.7°/4 
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Discussion of 'Tnsurance Capita/as a Shared Asset" 

Exhibit 10 
Quota Share Reinsurance Example 10 Comparing Alternative Parameterizadon of EVA with Returns on Capital 
Kq Assumption*: W'dte equal amounts of prrmium m tb~ ~et  of budneu. Interest Credited on Sa.pperting Xu~lus: Yes 
Pridng u auuratt, as the plan Loss Ra~o eq*alt the Expected Loss Ralio (ELR) for all three #net. Tbe ELR ' s are equal to 80%Jot all three h~es. 
A 40°1o QNota Share lopunbatedfor lOB 1 lqtb commlodanjutt cotrting varmble ~at. All tb~ k~et am *neor~loted. 
The ConsumpKon Fee f ir  C4Mted Less thnn Al&allon h assmmed to be the -~',¢e at the Conrump#on Fee f ir  Common C~ita2 

Refer to ~ ib i t s  1-7for deUukd dtsmpUbns of items below. 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 
/,O./LL ~ LO..g./ L O. L4. tVE'r ~ T m .  f, Rfl£LXD.TA£ 

4,4) plan Premium 1,250,000 1,250,0G0 1,250,000 (500,000) 3250,000 3,750,000 
4 B) E.xpccttd Uuderu~fting Return (Profit ¢~ Ot~bead) 112,500 100,000 87,500 (45,000) 255,000 300,000 
4Q Interest Rate Ateumed 3.00/o 4.0o/o 5.0o/o 3.0o/o 
4D)AfeauNetPre~ntValutoflntrrvctEa~tdenReser~e* 27,490 163,602 327,516 (10,996) 507,612 518,608 
4E)MeanRattngAgenffC~ital 729,057 1.822,517 2,137,091 (248298) 4.140,167 4,388.465 
4F)Meanlnte~s¢EamedonRatingAgenqCapital 21,872 60,893 106,855 (7,449) 182,170 189,619 
4G)MeanRtntalCottofRallngAgenoC~tal 72,906 152.232 213,709 (24,830) 414,017 438,846 
4H/Gm*~WctedCoa(Capital-RentalandOta~{e 466,132 207)661 362?088 lt035t881 
pl~GmE~nomieValurAddtd(GEVA~ ~304 271~ 116r834 159r783 ~7r654~] 
4J) Gm~ Capita/Cost Percentage 63.9% 13.6% 16.90/o 23.6% 
4K~NaE.x~ecudCostofCa~ital-Ranta/andOm~ 425,503 213r480  384?642 1165?869 / 8571757 

~l~NetEgo~o~icValueAdded(NEVA~ /263.6411 111.015 137228 102.424 87,028| 
4M Net Ca~tal C~t p ~ t a ~  58.4% 14.0°1o 18.0°1o 66.8% 20.7% 

~ N  t Cban~e in EVA Due to Rei . . . . . . .  114,679 I 

5) Risk Returns on Capital (RROC) After Rental Cost of Capital 
Risk Capital Standard (Multiple K of XTVAR): 200% 

LOBS /.O.2t2 /.03A ~ ~ T ~ T A L  
5/I) At~ra~ I m 50 Y~r D~*at2onfrom Plan (2x'Tl~l R) 0.434,006) (587.944) (I ,381.452) 1,373,154 (2,326.769) 0,569,458) 
5B)GrossRitkCap~talg%ofXTVAR 6,509,573 84,590 547.325 7.141,487 
5C)MeanlutrreaEarnedonRa~ngAger~C~ital 21,872 60,893 106,855 (7,449) 182,170 189,619 
5D)MeanRentalCostofRat~ngAgtnfyCapital 72,906 152232 2 1 3 , 7 0 9  (24,830) 414,017 438,846 
5E~Ex~eatdUndem~itm~RetamA~erRentalCoa~fCa~ital 88,986 172263 308,161 138,6151 5301765 569,380 

~FIGmssRiskRet~monCa~ital=GRRO~C 1.37% 203.65o/o 56.30o/0 7.97°/~ 
5GINetReskCa~talkW, f.X'T'k'AR 5,600,881 151,545 1,141,744 ~2.240.382~ 4.653,818 

~H/Net R~)k Ret*rn on C~ital = Nq~ROC I.Sgo/o I I 3.67% 26.99% 1.72% l l.40a/~ 
5I) Change m Return Due to Reins#mint 08,615) 
5J)CbangeinAllomudCepitaO (2,487,669)[ 5KICosto(Addi#onal*VFVARCa~ital=(MI/(5~l * 1.6°/~ 

6) Returns on Risk Adjusted Capital (RORAC) ~ LOB2 /.OB3 /-084 N ~  ~ T A L  
6,4) Grit Risk Capital I(°/o Of , ~ ' A R  6,509,573 84,590 547,325 7,141.487 
6B ) Intents Famed on Gross All~ated Cap/tel 195.287 3,384 27,366 226,037 
6Q Groa ~ x ~ d  Total Undem~4un~ Return 335,277 266 ,986  442,,382 1,044,645 
I*~l~ Re ..... ~ ACu,,~ c~'~e S.lS'/. 318.6~/o ~0.83o/. ,4.6w 4 
6E)NeIR~sloCapttalK%Of,X'I~VAR 5.600,881 151,545 1,141,744 (2240,382) 4,653,818 
6F) lnt~st Famed on Ix' et ARocaud Capital 168,026 6,062 57,087 (67 211) 163,965 
6G~l~¢et~x~¢aedTetaIUndtr~i~n~Ret~m 308,016 2 6 9 , 6 6 4  472 ,103  I123206 / 926,577 

~H]tVetRet . . . .  Rt)kA~attedCatfftal 5.50o/o 177.94°/= 41.35% 5.50#/0 19.91°/o ] 
60 Change in Return Due to Reinsurance (118,068) 
6J) CbangeinAllar~tedCapllal (2,487,669)1 6K]CoaofAddiuonalXTVARCa~ital=(6lt/(6l~ 4.70/o I 
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Discussion of 'Tnsurance Capital as a Shared Asset" 

E x h i b i t  1 1 

Quota Share Reinsurance Example 11 Comparing Alternative Parameterizafion of EVA with Returns on Capital 
Key Atsumpllons: IlZd/e equal amouats oj~emium in three hues of bminas, lntemt Credited on Supporting 3~q~lus: Yes 
ptidng is acturale, as the Pkm I~ss Ratio equals the Expected Loss Ratio (E, LR) for all three h~es. 7~e EI,R's are equal to 80% fir all three lines 
A 40% Quota Sham ts putrhated~r LOB I adth tomtMsdonjutt cot¢dng t~tdahle cott~. All  three lines are uacomlated~ 
The Consump#on Fee fir Capital Lta  than ̀ 41kcation is assumed to be 25% of the ConsmapKon Fee#r CompMon Capttal 

Rofer to Ex'~}its l-7 for detaikd descKpdons of items below. 

4) Economic Value Added (EVA) where Usage Charges Are Computed Using Two Step Formula 

4A) Plan P~ium 1.250,000 1,250.000 1,250,000 (500,000) 3250,000 3,750,000 
4 B) F-xpected Undirwdting Ritum (Profit ¢5" On.rbeaa~ l 12.500 100,000 87.500 (45,0~)) 255.000 300.000 
4~) Interest Rale Attained 3 0% 4,0% 5.0% 3.0% 
4D) Mean Net Present I "alue oflnle~sl Eamedon Resents 27,484 163,602 327,518 (10,994) 507,610 518,604 
4E)MeanRaangAgen~Capi~d 729,007 1.522,317 2,137.103 (248.282) 4,140,145 4,388,427 
4F)Meanlnter~tt~amedonRatlngAgenffCapital 21,870 60,893 106,855 (7,448) 182,170 189,618 
4G)MeanRintalCoaofRatiq~Agen~Capital 72,901 152.232 213,710 (24.828) 414,014 438,843 
4HtGro.  Ex~ettedCosto(Ca~al-RtntalandUsa~ 3021783 1801569 2911744 775,006 

~ltGvos~EconomicValueAdikd(GEl/A I l140,9291 143 ,926  230,129 2337126 I 
4J) Gross Capita/Cost Pementao~e 41,5% 11.9% 13,7% 17.7% 
4 0  Net ~x?ected Cost o[ Ca~ttaI. Rintaland Usa ~ 280.343 1841040 3 0 4 , 6 8 3  /107,805} 661,261 

~l.~*\retE . . . . . . . .  l/alueAdded~VElWA t l118,4891 140,455 217,191 44,363 283,519| 
4~ f Net Capital Cost Perunta~ 38.5% 12.1% 14.3% 43.4% 16.0% 

~ N  t Chan~e in E V A  Due to Rii . . . . . . .  50,393 I 

5) Risk Returns on Capital (RROC) After Rental Cost of  Capita) 
Risk Capital Standard 0Muldple K of XTVAR): 200% 

/.Q./L2 LO82 /dPAL2 LO84 NET ~ T A t .  FdiQ.££.T-0.TAL 
5.4) Average 1 in 50 Year Dnfauon flmn P&n OCTI "AR) (3,422,935) (587,455) (I.381,379) 1,368,729 (2 ,325 .477)  (3,548.909) 
5B)G~sRiskCapital&~/*ofX77/AR 6,475,419 82,920 541,609 7,099.947 
5C)Meanl#temtFamedonRatingAgen~Capital 21,870 60,893 106,855 (7,448) 182,170 189,618 
5D)MeanRintalCostofRatingAge~tyCapita/ 72,901 152,232 213,710 (24,828) 414,014 438,843 
518~F-x~ct, dUnder~qtm~RitumA[terRintalCosto/'Ca~ttal 88,953 1721263 308,163 /38,614} 530,766 569,379 

~1:/ Gross Risk Return on Ca?ital = GRROC 1.37% 207.75% 56.90% 8.020/4 
5G~ Net Risk Capital K% o f 2 ~  "AR 

I;H/ Na  Ri~k R e ~  o, Capital= l~q~ROC 
51) Chan~e in Pcl~m Dxt to RtlnsuranCe 
5J) Change in ̀ 4llxaltd Capita/) 

6) Returns on Risk Adjusted Capital (RORAC) 
6.4) Gross R~k C~ild/ K% ~.\'TT/`4R 
68) Intora Famed On Gins `41lxated C~pital 
6Q Gross Ex~ecttd Total Undim,dtinl{ getum 
Vo? am,,  Ri . . . . .  ~,* AC~,,.d CW.I 
6E) Net Risk Capital K% q'.\'T'I/AR 
6F) Interest Earned o# P4a Allacaud Capt?al 
6G t Na  Expected Total Undtr~nlin~ Rttura 
16./ N,, Ri . . . . .  ~,~ A¢.,,,d C~,~I 
60 Change in RetMm Due to Rdm~ra#ce 
6J) Change in ̀ 4llocated Capital 

5,603,182 157,190 1,133,669 (2241.273 / 41652,768 
1.59% 109,59% 27.18% 1.72% 11.41%~ 

08,614) 
~:47,179) I sK I Con ~ Ad~lionaI,Vll/A R C~,ta/ = (5l~/ (5~1 1.6°/4 

~ LOBS LO8~ ~ 
6.475.419 82.920 541.609 7.099.947 

194.263 3.317 27.080 224.660 
334~46 266?919 442[098 IT043f164 

5.16% 321.90°/o 81.63% 14 69O/~ 
5,603,182 157,190 1,133,669 (2,241,273) 4,652,768 

168,095 6,288 56.683 (67,238) 163,828 
308,079 269,890 471,701 /123,232~ 926?439 

5.56% 171.70% 41.61% 5.50% 19.91% 
(116.825) 

(2,447,179) I 6K, co. qA~ , io ,~ / . ~ -A  R C¢,,~ = (6l~0"q~ 4.8',' 4 
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