
NAIC PROPERTY/CASUALTY INSURANCE COMPANY
RISK-BASED CAPITAL REQUIREMENTS

SHOLOM FELDBLUM

Abstract

The risk-based capital requirements adopted by the
NAIC in 1994 are a major advance in the solvency
regulation of property/casualty insurance companies.
The components of the risk-based capital formula are
grounded in actuarial and financial analyses of the risks
faced by insurance companies and of the capital needed
to guard against those risks.

The intricacy of the risk-based capital formula, the
manifold considerations that shaped it, and the lack of
explanation provided by the NAIC make the new capi-
tal requirements difficult to follow. This paper leads the
reader through the formula, illuminating its workings
and its rationale.

The paper first takes the reader through the compo-
nents of the risk-based capital formula, as well as the
“covariance adjustment” connecting them. The empha-
sis is on the development and justification of the charges,
not simply on the accounting entries needed.

Casualty actuaries were instrumental in developing
several components of the risk-based capital formula:
the covariance adjustment, the offset for claims-made
business, the offset for loss-sensitive contracts, the treat-
ment of workers compensation tabular loss reserve dis-
counts, and the additional charges for rapidly growing
companies. In discussing the actuarial considerations in
these five issues, the paper demonstrates how actuarial
science has major practical implications for insurance
regulation.

To be effective, the risk-based capital formula must be
combined with statutory enactments empowering regula-
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tory officials to take action against financially distressed
companies. The paper explains the “action levels” in
the NAIC Risk-Based Capital Model Act, as well as the
various potential uses of the risk-based capital results.

The paper concludes with a fully documented illus-
tration, showing how the Annual Statement figures are
used to determine the risk-based capital ratio.

Expertise leads to authority. By fully understanding
the NAIC capital requirements, casualty actuaries will
be more qualified to suggest modifications in future
years, as well as to develop their own models and stan-
dards for insurance company solvency monitoring.
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1. INTRODUCTION

Risk-based capital (RBC) standards for property/casualty in-
surance companies were adopted by the National Association
of Insurance Commissioners (NAIC) in December 1993, effec-
tive for the 1994 and subsequent Annual Statements. Casualty
actuaries were instrumental in developing the risk-based capital
formula, and they are likely to be involved in determining capital
strategies for their employers and clients.
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Documentation of the risk-based capital formula has lagged
behind its development. This paper explains the workings of the
risk-based capital formula: the risks that are measured, the quan-
tification techniques, and the actuarial or financial rationale for
each component of the formula. Where appropriate, this paper
discusses the arguments for and against various risk charges, and
it explains the NAIC resolution of each controversy.

Instructions, Examples, and Analysis

Documentation of the NAIC risk-based capital formula comes
in three varieties: instructions, examples, and analyses.

Instructions: Companies completing their risk-based capital
report must know what numbers to enter on each line. This paper
is not intended to serve this function. Rather, the official instruc-
tions for completing the report are found in the “NAIC Prop-
erty/Casualty Risk-Based Capital Report, Including Overview
and Instructions for Companies” (hereafter, NAIC Instructions),
which is updated each year. If there are any discrepancies be-
tween this paper and the NAIC Instructions, the NAIC Instructions
obviously govern.

Examples: Ambiguities in the risk-based capital formula are
often resolved by clear examples. This paper includes exhibits
for a simulated property/casualty insurance company to illustrate
the workings of the risk-based capital formula.

Analyses: In-depth analysis of the risk-based capital charges
may be found in the minutes of the NAIC Risk-Based Capi-
tal Working Group (NAIC Working Group), in the reports of
the American Academy of Actuaries Task Force on Risk-Based
Capital (AAA Task Force), and in the NAIC Research Quarterly.
Many of these reports are difficult for outsiders to understand,
since they presume a thorough familiarity with the topic at
hand. This paper provides clear descriptions of the actuarial
rationale for each charge in the NAIC formula and of the
considerations involved in the development of the formula. The
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instructions and examples in this paper are secondary to the
“analysis.”

2. TYPES OF RISK

The property/casualty risk-based capital formula was devel-
oped from the corresponding life insurance formula. The life
insurance formula groups risks into four categories, C-1 through
C-4, which correspond roughly to asset risks, underwriting risks,
interest rate risk, and other risks.

This structure was most evident in the first draft of the prop-
erty/casualty formula, which was released in April 1991 [36],
and it is retained in the NAIC “Risk-Based Capital Model Act.”1

The desire to have similar capital charges for life, health, and
property/casualty insurers is referred to as a “seamless” capi-
tal requirement. In other words, the capital required to protect
against any risk should not depend on whether the company is
licensed as a life insurer or as a property/casualty insurer.

² For asset risks, which were considered similar for life and
property/casualty companies, the capital charge was adopted
without modification from the life formula, and the statistical
analysis for the charges was done by the life actuarial advisory
committee.2

² Underwriting risks are entirely different between life and
property/casualty products. The property/casualty capital
charges were developed by the NAIC Working Group and by
the New York Insurance Department staff [33].

² Interest rate risk was not considered in the first draft of the
property/casualty formula, though proposed capital charges
have since been recommended by the AAA Task Force.

1See NAIC Risk-Based Capital Model Act, Section 2.C on pages 312-3 through 312-4.
2The major qualifications to this statement are that (i) the default risk charges for category
3, 4, and 5 bonds and (ii) the market risk charges for unaffiliated common stocks are half
as large in the final property/casualty formula as those in the life formula. (The rationale
for this difference is explained later in this paper.)
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² The most important of the “other risks” is the credit risk charge
for reinsurance recoverable.

A second draft of the formula, with significant changes from the
earlier version, was released in June 1993, and it was adopted by
the NAIC in December 1993 after several revisions. The most
important change was the incorporation of a “covariance adjust-
ment,” which necessitated a different structure for the capital
charges. For instance, “asset risks” were divided into three cate-
gories: (i) unaffiliated fixed-income investments; (ii) unaffiliated
equity investments, which were assumed to be independent risks;
and (iii) affiliated investments, which did not enter the covariance
adjustment at all. (See below for full treatment of the covariance
adjustment.)

The risk-based capital requirements were first effective for
the 1994 Annual Statement. Minor modifications continue to be
made to the formula, though there are few significant differences
to date between the 1994 and the subsequent formulas.

This paper presents the risk-based capital formula as adopted
in December 1993, with emphasis on the evolution of several
of these charges. When appropriate, the paper comments on a
few formula modifications that have been made since the initial
adoption.3

3Most of the work on the risk-based capital formula was done in four committees:

² The NAIC Property/Casualty Risk-Based Capital Working Group, hereafter “NAIC
Working Group”, chaired by Vincent Laurenzano of the New York Insurance De-
partment. A corresponding working group for the life and health insurance risk-based
capital requirements was chaired by Terence Lennon, also of the NY Insurance De-
partment. In December 1993, with the adoption of the property/casualty risk-based
capital requirements, the two groups were merged, under the chairmanship of Mr.
Laurenzano. The first draft of the formula was developed by this group, working in
conjunction with the staff of the NY Insurance Department. This group remains active,
monitoring the effectiveness of the formula and overseeing its implementation in the
various states.
² The American Academy of Actuaries Task Force on Risk-Based Capital (formerly the

Actuarial Advisory Committee to the NAIC Risk-Based Capital Working Group), here-
after “AAA RBC Task Force.” From 1991 through 1993, during the development of
the risk-based capital formula, this task force was chaired by David G. Hartman of
the Chubb Group of Insurance Companies. Upon Mr. Hartman’s assumption of the
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3. ASSET RISKS

The asset risk charges, which were largely adopted from the
life insurance formula, stem from the charges in the life insur-
ance Mandatory Securities Valuation Reserves (MSVR). The as-
set risk charges are the dominant piece of the life insurance risk-
based capital formula, though they are of lesser importance for
the property/casualty formula, for both practical and theoretical
reasons.

² In practice, capital-to-asset ratios differ greatly between life
and property/casualty companies. The average property/casu-
alty company has assets about two to three times its capital,
whereas life companies have about ten times as much assets
as capital. A 5% asset risk charge for life companies trans-
lates into about 50% of surplus. The same charge for a prop-
erty/casualty company is only about 10 to 15% of surplus.

² In theory, asset risks are more important for life insurance
companies. Many life insurance products, particularly Univer-
sal Life, Variable Life, and Variable Annuities, are seen as a
combination of insurance protection (against death or lack of
income) and long-term investment (particularly when aided by
the tax-deferred or tax-free inside build-up of policy cash val-
ues). When investment returns offered by the insurance prod-

presidency of the American Academy of Actuaries in September 1993, chairmanship
of the task force was passed to Frederick O. Kist of Coopers & Lybrand. Most of
the “actuarial issues” discussed in this paper stemmed from work of this task force
or of its members. This task force remains active, working particularly on several still
unsettled issues, such as interest rate risk, liquidity risk, discount factors, and several
aspects of the underwriting risk charges.
² The Model Law Advisory Committee to the NAIC Risk-Based Capital Working Group,

chaired by William Murray of the Chubb Group of Insurance Companies. This com-
mittee was instrumental in developing the language for the Risk-Based Capital Model
Act.
² The Accounting Advisory Committee to the NAIC Risk-Based Capital Working Group,

chaired by Peter Storms of the Travelers Insurance Company. This committee was
most active in developing capital charges for subsidiaries and affiliates and in revising
the capital charge for unaffiliated common stocks.

The last two committees are no longer in existence, having been phased out when the
NAIC disbanded all industry “advisory committees.”
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uct are not competitive, policyholders are more likely to exer-
cise options such as policy loans and surrenders. Proper man-
agement of asset returns and asset risks is crucial for the life
insurance company.

Property/casualty products, in contrast, are generally de-
signed for insurance protection only, not for investment pur-
poses. Moreover, there are few “policyholder options” in prop-
erty/casualty products, so asset-liability management, with
its balancing of yields and risks, is less essential for prop-
erty/casualty insurance companies.

Unaffiliated Fixed Income Securities

The major risk for fixed income securities is default risk: the
risk that the issuer will not make the required interest or principal
payments. The risk factor varies by the NAIC bond class (or
“asset class”). The factor ranges from 0% for Treasury securities,
since the default risk is virtually non-existent, to 30% for bonds
in NAIC Class 6, which are primarily bonds in or near default.
The full set of risk-based capital default risk factors is shown in
Table 1.4

4The NAIC Instructions, p. 2, explain that “these bond factors are based on cash flow
modeling, using historically-adjusted default rates for each bond category. For each of
2,000 trials, annual economic conditions were generated for the ten-year modeling period.
Each bond of a 400-bond portfolio was annually tested for default (based on a “roll
of the dice”) where the default probability varies by rating category and that year’s
economic environment. When a default takes place, the actual loss considers the expected
principal loss by category, the time until the sale actually occurs, and the assumed tax
consequences.” (This analysis was performed by the actuarial advisory committee to the
life insurance risk-based capital working group.)

For investment grade bonds (Classes 1 and 2), the factors in the property/casualty
risk-based capital formula are the same as those in the life insurance formula, since these
bonds are reported at amortized cost by both sets of insurers. Bonds below “investment
grade” (Classes 3, 4, and 5) are reported at market value in the property/casualty statutory
statement but may be reported at amortized value in the life insurance statutory statement.
To use the same risk-based capital charges for the two sets of companies would amount
to a double charge for property/casualty insurers. Consequently, the Class 3, 4, and 5
factors in the property/casualty formula are half as large as those in the life formula.
This is the intent of the comment in the NAIC Instructions that “the factors for Classes
3 through 6 bonds recognize that the statement value of these bonds reflects a loss of
value upon default by being marked to market.”
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TABLE 1

Bond Class Risk-Based Capital Factor

Federal government bonds 0.0%
NAIC Class 1: Highest Quality 0.3%
NAIC Class 2: High Quality 1.0%
NAIC Class 3: Medium Quality 2.0%
NAIC Class 4: Low Quality 4.5%
NAIC Class 5: Lower Quality 10.0%
NAIC Class 6: In or Near Default 30.0%

Preferred Stocks

Preferred stocks are similar to bonds in that both provide a
steady stream of interest or dividends. The risk-based capital
factors for bonds were developed from a statistical analysis of
the risk of default by rating class. Comparable data were not
available for the default risk on preferred stocks. Instead, the
NAIC Working Group assumed “that preferred stocks are
somewhat more likely to default than bonds and that the loss
on default would be somewhat higher than that experienced on
bonds.”

The capital charges for preferred stocks were therefore set
equal to the capital charges on comparable bonds plus 2%, with
two exceptions:

² There are no “federal government preferred stocks.”

² The factors are capped at 30%, so the charge for “class 6
preferred stock” is 30%, not 32%.

“Insolvency risk,” or “accounting risk,” should be distinguished from “economic risk,”
or “pricing risk.” Altman [2] argues that the higher default risk on lower quality securities
is more than compensated for by the higher investment yield. However, the default rates
on lower quality securities are not independent; rather, depressed economic conditions
may lead to higher default rates on all bonds, and particularly on lower quality bonds.
Thus, even if the “economic” risk is compensated for by the higher investment yield,
the “insolvency” risk is not necessarily reduced. For further comments on this issue, see
Feldblum [24].
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TABLE 2

Preferred Stock Class Risk-Based Capital Factor

NAIC Class 1: Highest Quality 2.3%
NAIC Class 2: High Quality 3.0%
NAIC Class 3: Medium Quality 4.0%
NAIC Class 4: Low Quality 6.5%
NAIC Class 5: Lower Quality 12.0%
NAIC Class 6: In or Near Default 30.0%

The complete list of charges by quality class is shown in Ta-
ble 2.

In the life insurance risk-based capital formula, both the bond
charges and the preferred stock charges are included in the
“C-1” risk category (asset risks). In the property/casualty risk-
based capital formula, the charges are the same except for the
covariance adjustment. The bond charges are included in the “R1”
risk category (fixed-income securities) and the preferred stock
charges are included in the “R2” risk category (equities). (See
Section 8 below for the classification of the capital charges into
the R0 through R5 categories.)

Cash Risks

Cash deposited in a banking institution is subject to the risk
that the cash may be uncollectible if the bank becomes insolvent.
This is similar to the risk that bonds issued by a high quality
corporation may default, so the NAIC Working Group chose a
0.3% charge for cash, similar to the charge on Class 1 bonds.
Non-government money market funds, which are similar to cash
deposits, have the same charge.

Bond Size Adjustment Factor

The bond size adjustment factor adjusts the risk-based cap-
ital charge to reflect the degree of diversification in the finan-
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Unaffiliated Common Stocks

The charge for unaffiliated common stocks elicited the most
controversy among all the asset risk charges, leading eventually
to different capital requirements in the life insurance and prop-
erty/casualty risk-based capital formulas. The arguments sum-
marized below are likely to re-emerge in the coming years, as
the NAIC strives for a “seamless” formula: that is, a formula
where the charge for a given risk does not depend on whether
the company is licensed as a life insurer or as a property/casualty
insurer. Moreover, these arguments show the different perspec-
tives on asset-liability management, time horizons for solvency
monitoring, and calibration methods for the charges that have
influenced the risk-based capital formula.

The first (April 1991) draft of the property/casualty insurance
risk-based capital formula had the same asset risk charges as the
corresponding life insurance formula had. The life insurance for-
mula has a 30% charge for investments in non-affiliated common
stocks. Few life insurers have substantial common stock invest-
ments, so the magnitude of this charge elicited little industry
opposition.7

In contrast, many property/casualty insurers have significant
common stock holdings, and the original 30% common stock
charge had a considerable effect on the risk-based capital require-
ments for property/casualty insurers. Some observers considered
the charge to be excessive.

dropped from the risk-based capital formula. Moreover, since the number of issuers
subject to the bond size adjustment factor is not shown in the Annual Statement, errors
in calculating the factor abound. Michael Barth, the research associate at the NAIC in
charge of analyzing the risk-based capital results, has commented that “it is hard to argue
that the bond size factor is meaningful when so many companies report it incorrectly”
[4].
7The life insurance appointed actuary must prepare an asset adequacy analysis (in states
that have adopted the NAIC’s 1990 Standard Valuation Law) that compares the cash
inflows from the investment portfolio with the cash outflows from benefit obligations.
Such analyses are most easily prepared for fixed income securities, which have regular
coupon or interest payments. They are harder to prepare for equity investments, many
of which provide uncertain cash payments.
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Three Perspectives

Members of three risk-based capital committees offered cri-
tiques of the 30% charge, leading to the reduction of the charge
to 15% for property/casualty companies. Many regulators are
uncomfortable with differing charges in the life insurance and
property/casualty formulas for the same risk, and one can ex-
pect efforts in the coming years to equalize the charges in the
two formulas.8 The key issues involved are well represented
by the following three perspectives on the common stock risk
charge.

1. Robert Bailey, deputy insurance commissioner of the
State of Michigan and a member of the NAIC Work-
ing Group, thought the 30% charge was too high, both
for life insurers and for property/casualty insurers. How-
ever, since the life insurance risk-based capital actuarial
advisory committee would not revise their 30% charge,
Mr. Bailey recommended that this charge differ between
life insurers and property/casualty insurers, for the fol-
lowing reason:

Many life insurers, especially those selling traditional
whole-life insurance policies, have liabilities that are ex-
pressed in fixed dollar terms, such as $100,000 of life
insurance. For such insurance contracts, common stocks
can be a risky investment, since the market value of
the stocks may fluctuate while the insurance liability re-
mains fixed. Property/casualty insurers, however, have
inflation-sensitive liabilities: when inflation accelerates,
the dollar amount of required liability loss reserves also
increases. Property/casualty insurers may use inflation-

8During late 1993, for instance, consideration was given to reducing the common stock
charge in the life insurance risk-based capital formula as well. In early 1994, however, the
life insurance actuarial advisory committee to the NAIC Working Group again concluded
that 30% is an appropriate charge, and it should not be reduced to 15%.
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sensitive assets, such as common stocks, to match their
inflation-sensitive liabilities.9

2. William Panning (Hartford) and Peter Storms (Travel-
ers), members of the Accounting Advisory Committee to
the NAIC Working Group, reexamined the work of the
life insurance risk-based capital actuarial advisory com-
mittee on common stock risks, using different investment
years and different holding periods. Using 90% and 95%
confidence intervals, they concluded that the 30% charge
was excessive; a more appropriate number would be be-
tween 10% and 12%.

3. Robert Butsic of the Fireman’s Fund Insurance Com-
panies, a member of the AAA RBC Task Force, cali-
brated the common stock charge using a 1% “expected
policyholder deficit.” He also concluded that the 30%
charge was excessive, and that a more appropriate num-
ber would be 15%.10

In early 1993, in light of these recommendations, the NAIC
Working Group revised the non-affiliated common stock charge

9On the inflation sensitivity of property/casualty loss reserves, see Butsic [10]. The in-
flation sensitivity of common stocks is a much debated issue; see Fama and Schwert [18]
and Feldblum [19]. Bailey’s position is best summed up in his July 6, 1992, letter to
Sholom Feldblum: “I supported a lower RBC charge for common stocks for casualty in-
surers on the theoretical grounds that casualty insurers have a greater proportion of their
liabilities that are inflation-sensitive and therefore need more assets that are inflation
sensitive in the same direction.”
10Butsic chose a 1% “expected policyholder deficit” (EPD) ratio because the reserving
risk charges in the risk-based capital formula, when viewed from an expected policy-
holder deficit perspective, produce an expected policyholder deficit ratio of about 1%.
See Butsic [11] for a discussion of the expected policyholder deficit concept and its ap-
plication to risk-based capital requirements. Butsic argues that the various components of
the risk-based capital formula should be internally consistent: each should be calibrated
to approximately the same “solvency” level.

With regard to the Accounting Advisory Committee comments on the “holding period,”
see Butsic’s Exhibit 4 and the related text regarding the “time horizon” for the risk-based
capital system. For common stock investments and casualty loss reserves, the longer the
time horizon, the greater the capital needed to satisfy a given EPD ratio.
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for property/casualty companies to 15%. The NAIC interprets
this charge by saying that “the factor for other unaffiliated com-
mon stock is based on studies which indicate that a 10% to 12%
factor is needed to provide capital to cover approximately 95%
of the greatest losses in common stock values over a one-year
future period. The higher factor of 15% contained in the formula
reflects the increased risk when testing a period in excess of one
year.”

Asset Concentration Factor

The “asset concentration factor” doubles the risk-based capital
charges for the ten largest investments, with a maximum charge
of 30% for any one security. Certain investments are not included
in the asset concentration factor, such as Treasury securities,
Class 1 bonds, affiliated investments, and home office real es-
tate.11

The asset concentration factor may be viewed as an addi-
tional incentive for diversification, or as a penalty for invest-
ments in only a small number of securities.12 To determine the
asset concentration factor, investments are first aggregated by
“name.” For instance, suppose that the ABC Insurance Com-
pany owns $100,000 of common stock of the XYZ Corporation,
$20,000 of preferred stock of the XYZ Corp., and $250,000
of XYZ bonds. The total “investment” in XYZ is therefore
$370,000.

11See the NAIC Instructions, p. 10, for the exact list of which investments are excluded
from computation of the asset concentration factor.
12The asset concentration factor is a more flexible regulatory tool than the existing in-
surance company investment statutes in most states. Most current investment statutes
prohibit investment of more than, say, 10%, of the insurer’s surplus in stock of any
one company, or ownership or control of more than say, 25%, of the stock of any one
company. The risk-based capital formula does not prohibit any investments. It simply re-
quires additional capital for an investment portfolio that seems insufficiently diversified,
just as it requires more capital for an investment portfolio that seems more “risky.” Note,
however, that the risk-based capital formula does not replace existing state investment
statutes, and NAIC efforts to strengthen investment regulation continue alongside the
NAIC risk-based capital efforts.
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The risk-based capital charges for the assets included in the
ten largest investments are doubled, with the exceptions and lim-
itations noted above. For the purposes of the covariance adjust-
ment (see Section 8 below), the extra charges are included with
the asset category in which each security is placed. Thus, in the
XYZ Corp. example above, the asset concentration factor charges
for the common stocks and preferred stocks are included in the
R2 category, and the asset concentration factor charge for the
bonds is included in the R1 category.

Interest Rate Risk

The risk-based capital formula has no charge for “interest rate
risk,” defined as the adverse effects on a company’s statutory
surplus that may be caused by a shift in market interest rates. In
1993 and 1994, the AAA RBC Task Force developed a charge
for “interest rate risk” for possible inclusion in the risk-based
capital formula. In June 1994, the NAIC Working Group voted to
defer consideration of an “interest rate risk” charge until further
data are compiled to evaluate its importance for property/casualty
insurance companies.13

Insurance Affiliates

The risk-based capital charge for investments in subsidiaries
was one of the most intensely contested issues in the NAIC for-
mula. Many insurance “companies” are complex and layered or-
ganizations comprising dozens of legal entities. Initially some
regulators desired high capital charges, as much as 100% of
carrying value, for subsidiaries that they could not effectively
regulate, such as off-shore insurance subsidiaries. Many U.S. in-

13For a complete discussion of this issue, see Hodes and Feldblum [30]. The corre-
sponding A. M. Best capital adequacy measure, “BCAR,” does contain an interest rate
risk component; see Simpson and Kellogg [41], [42]. During the summer of 1996, the
AAA RBC Task Force analyzed the asset exhibits included by property/casualty compa-
nies with their 1995 risk-based capital submissions and calculated the resulting interest
rate risk charges. The results were consistent with expectations, and the task force has
recommended that the interest rate risk charge be incorporated into the risk-based capital
formula.
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surers, however, retorted that such charges would hamper their
ability to compete in international markets. The subsections be-
low explain the general principles for treatment of subsidiaries in
the final risk-based capital formula. A full analysis of the more
complex insurance fleets must take into consideration the legal
form and capital structure of each corporate entity.

Domestic Insurance Subsidiary

The charge for investments in insurance affiliates depends
on whether the affiliate is U.S.-domiciled or an alien company.
The risk-based capital requirement for a domestic insurance sub-
sidiary is passed up to the parent. For instance, suppose that the
Parent Insurance Company owns the Subsidiary Insurance Com-
pany. If the total risk-based capital requirement for Subsidiary is
$10 million, then the risk-based capital charge to Parent for its
investment in Subsidiary is $10 million.

Alien Insurance Subsidiary

The charge for alien insurance subsidiaries is 50% of the re-
ported value of the enterprise or of the securities that it has is-
sued, such as stocks or bonds. For instance, if Parent Insurance
Company owns $12 million of stock issued by Off-Shore Sub-
sidiary Insurance Company, or $12 million of bonds issued by
Off-Shore Subsidiary Insurance Company, the risk-based capital
charge to Parent Insurance Company is $6 million.

The NAIC Working Group would have liked to treat alien in-
surance affiliates in the same manner as it treats U.S.-domiciled
insurance affiliates: that is, by passing up the risk-based capital
requirement for the subsidiary to the parent. However, there is
no risk-based capital requirement for an alien subsidiary, and be-
cause of the different accounting statements used in other coun-
tries, a risk-based capital equivalent would be difficult to de-
termine. Since the average risk-based capital charge for U.S.-
domiciled companies is about 50% of their carrying values, the
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NAIC Working Group chose 50% as a proxy for the appro-
priate risk-based capital requirement for alien insurance com-
panies.

Investment Subsidiary

The risk-based capital charge for an investment in an “invest-
ment subsidiary” is determined by “looking through” the sub-
sidiary to its investment holdings. An investment subsidiary is
“any subsidiary engaged : : : primarily in the ownership and man-
agement of investments for the insurer : : : ” (NAIC Instructions,
p. 4).14

For instance, suppose that the Parent Insurance Company has
$10 billion of stocks and bonds. To more effectively manage
its financial portfolio, it forms the Subsidiary Investment Fund,
which invests in common stocks and bonds. Suppose also that
if the Parent Insurance Company itself owned these stocks and
bonds, the risk-based capital R1 and R2 charges for them would
have been $300 million. Then the risk-based capital charge to
Parent for its investment in the Subsidiary Investment Fund is
$300 million. In other words, the risk-based capital charge to
Parent for its investment in the Subsidiary Investment Fund is
equal to the risk-based capital charge it would have had if it
owned the specific securities held by the Subsidiary Investment
Fund.

Non-Insurance Subsidiaries

The risk-based capital charge for an investment in a non-
insurance affiliate, whether domestic or alien, is 22.5% of its
carrying value.

14Ron Sweet, Vice President of USAA’s Capital Management Department, explains that
many of these investment subsidiaries “have low capitalization and do not have operations
of their own; they exist primarily to hold investment assets for the parent company.” In
particular, there are statutory limitations on the type of assets or the amount of liabilities
that the investment subsidiary may have.
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rying value of the preferred stock or bonds and (b) the
amount of “excess risk-based capital” above the amounts
allocated to common stock investments in affiliated in-
surance companies. The NAIC Instructions explain the
computation of the “excess risk-based capital” (pp. 28,
29).

The proper classification of investments in affiliates is par-
ticularly important because of their treatment in the covariance
adjustment, which is explained in Section 8. Investments in in-
surance affiliates and subsidiaries are included in the R0 charge.
Investments in non-insurance subsidiaries are included in either
the R1 or R2 charge, depending on whether the investments are
fixed income or equity securities. This difference is significant,
since the R1 or R2 charges are included in the covariance adjust-
ment, whereas the R0 charge is not.

Off Balance Sheet Risks

Most of the risk-based capital charges relate to balance sheet
entries. For instance, if the company has a balance sheet entry
of $100 million of unaffiliated common stocks, the associated
risk-based capital charge is $15 million.

Sometimes, a company may have assets or potential liabilities
that are not shown on the balance sheet. For instance, suppose
a class action sex discrimination lawsuit has been filed against
the company by some of its employees, seeking $10 million in
damages. The company believes the suit is groundless, and it
makes no entry for this in its balance sheet. Nevertheless, it dis-
closes the potential liability in the notes to its financial state-
ments.

Three types of such “off balance sheet” items are shown in
the Notes to the Financial Statements. A risk-based capital charge
was judgmentally chosen as 1% of the amount that is shown in
the notes (NAIC Instructions, p. 14):
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² Non-controlled assets: These are assets which are not under
the exclusive control of the company.15

² Guarantees for affiliates: These are guarantees made to affil-
iated companies that may have a material effect on the com-
pany’s liabilities.

² Contingent liabilities: These are liabilities that are too uncer-
tain for an entry in the company’s balance sheet.

4. CREDIT RISK

The first (April 1991) draft of the risk-based capital formula,
as well as the final version adopted in December 1993 (with the
exceptions noted below), contained a 10% charge for reinsurance
recoverables. No statistical rationale for this factor was put forth,
and many reinsurers and trade organizations argue that the charge
is excessive.

Rationale for the Reinsurance Charge

The apparently high charge on reinsurance recoverables was
motivated by three considerations:

² Reinsurance collectibility problems contributed to several ma-
jor insurance company insolvencies in the mid-1980s.16

15This category actually encompasses two types of assets:

² Assets that do appear on the balance sheet but over which the company does not have
exclusive control.
² Assets that the company has sold subject to a put option that is still in force. In other

words, the purchaser has the right to sell the assets back to the company for the exercise
price stated in the put option.

16The most commonly cited example of this was the Mission Insurance Company insol-
vency of the mid-1980s, which was the largest property/casualty insolvency until 1990,
and which was a focus of Representative Dingell’s Congressional scrutiny of state in-
surance department financial regulation. Interestingly, large recoveries in 1991, 1992,
and 1994 have vastly reduced the cost of the Mission insolvency to only $111 million,
removing it from the “top ten” highest cost insolvencies. (See Kenney [35].)
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² Some financially troubled companies have allegedly used
“sham” reinsurance transactions with affiliated companies to
hide their financial problems.

² Many reinsurance contracts do not contain full risk transfer.
For instance, a reinsurance treaty may specify that if losses
are higher than expected, then the ceding company must remit
additional premium to the reinsurer. Since there is no consider-
ation of this additional reinsurance premium in the risk-based
capital formula, the charge for reinsurance recoverables is set
at a high (“conservative”) level.17

Criticism of the Reinsurance Charge

In response, several criticisms were leveled against the charge
for reinsurance recoverables in the risk-based capital formula.

1. Incentives: The high charge for reinsurance recover-
ables serves as a disincentive to reinsure primary in-
surance business. In practice, reinsurance is one of the
primary tools for reducing risk, by transferring either
layers of loss or proportional parts of the exposure to
reinsurers. The high charge for reinsurance recoverables
in the risk-based capital formula may exacerbate insol-
vency problems rather than reduce them.

The NAIC Working Group has responded to this crit-
icism by noting that the credit risk charge, even at 10%,
is lower than most reserving risk charges. Insurers would
still lower their capital requirements by reinsuring their
business, even if not to the extent that they would like.18

17For instance, suppose the reinsurance treaty provides no risk transfer at all. That is,
the primary company reimburses the reinsurer for all losses if experience is poor and
it receives all profits if experience is good. Then the appropriate solvency charge for
reinsurance collectibles should be the same as the reserving risk charge, since the cession
of the reserves to the reinsurer does not affect the primary company’s obligations.
18See Laurenzano [37, p. 108]: “More importantly the current (risk-based capital) charge
(for reinsurance recoverables) is less than the underwriting capital charge contained in the
formula, thus leaving intact the incentive to reinsure and spread risk while discouraging
wholesale reinsurance or excessive gross leverage.”
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2. Quality of Reinsurer: The risk-based capital charge does
not differentiate by type of reinsurer. Reinsurance placed
with well-capitalized domestic reinsurers is presumably
less “risky” than reinsurance placed with small, unau-
thorized off-shore reinsurers.

The AAA RBC Task Force recommended to the
NAIC Working Group that the credit charge for reinsur-
ance recoverables be graded by quality of the reinsurer.
The NAIC Working Group felt that this would result in
the NAIC becoming a rating agency for reinsurers, which
would be inappropriate, so no change was made in the
risk-based capital formula.

3. Collateralization: The risk-based capital formula does
not differentiate between reinsurance recoverables that
are secured (or “collateralized”), such as by letters of
credit or by funds deposited with the ceding company,
and reinsurance recoverables that are not secured. Col-
lateralized reinsurance presents a lower credit risk than
uncollateralized reinsurance, particularly when the ced-
ing company controls both the collateral and the loss
reserve evaluations.19

Similar issues arise in the banking industry, where
the risk-based capital requirements consider the collater-
alization of loans. Some actuaries have argued that since
the property/casualty risk-based capital formula does not
deal with this issue, an incentive for prudent collateral-
ization is missing. Others have argued that collateral is
generally sought only from unauthorized reinsurers (to
avoid the “Schedule F penalty”). Reducing the risk-based
capital charge for collateralized reinsurance recoverables
might result in lower capital requirements for unautho-
rized reinsurance than for authorized reinsurance.

19This type of situation is particularly likely to arise when a captive reinsurer is wholly
owned by a single parent.
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A recurring question is how any capital requirement affects
the costs of the insurance business. Consider the issue of risk-
based capital requirements for collateralized reinsurance recover-
ables. On the one hand, requiring capital even for collateralized
reinsurance recoverables may be unnecessary, thereby increas-
ing the costs for an insurer seeking a specified return on its
equity. On the other hand, differentiating between collateralized
and uncollateralized reinsurance recoverables provides incentives
to seek collateral for all recoverables, which also increases costs.

The RAA Study

In 1992, the Reinsurance Association of America (RAA) pre-
pared a study on the insolvency risks facing reinsurers. This RAA
report showed that failing reinsurers formed about 4% of the
reinsurance industry by premium volume, implying that the ap-
propriate risk-based capital charge for reinsurance recoverables
should be about 4%.

The RAA noted two caveats on this implication:

² Although failing reinsurers had only 4% of the reinsurance
premium volume, they had a far larger proportion of the rein-
surance losses. This makes sense, since the financial reflection
of insurance failure is a high ratio of losses to assets (or to eq-
uity, or to premium). Thus, the amount of uncollectible rein-
surance would be greater than 4% of reinsurance recoverables,
implying that a higher capital charge is needed.

² Not all reinsurance recoverables are uncollectible when a rein-
surer fails. In many instances, a large proportion of the rein-
surance obligations are indeed paid to ceding companies, par-
ticularly when the failed reinsurer is taken over by another
company. Thus, the amount of uncollectible reinsurance would
be less than 4% of reinsurance recoverables, implying that a
lower capital charge is needed.

Some participants in the RAA study argued that these two
effects are offsetting, though sufficient data to properly quantify
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them were lacking. In addition, the NAIC argued that the RAA
study included data only for reinsurance companies, but it did
not include coverage provided by the reinsurance departments of
some large primary companies that failed, such as the Mission
Insurance Company.

The RAA study, though, addresses expected uncollectibility
amounts, not capital requirements. Consider the 15% risk-based
capital charge on unaffiliated common stocks. The risk-based
capital formula is not saying that the expected value of common
stocks is 15% less than the reported value. In fact, the expected
value equals the market value, which equals the reported value.
Rather, the formula says: “Given the volatility of common stock
values, companies should hold 15% of the reported value as cap-
ital to guard against surplus impairment resulting from stock
market declines.”

For common stocks and corporate bonds, there is sufficient fi-
nancial data to allow rigorous “probability of ruin” and “expected
policyholder deficit” analyses. For reinsurance recoverables, the
historical data are poor, the marketplace changes continually, and
there are so many other factors affecting expected collectibility
(e.g., “quality of reinsurer”) that statistical analyses of capital
requirements are difficult. The NAIC Working Group therefore
retained the 10% credit risk charge, despite its “judgmental” na-
ture.

The Provision for Reinsurance

The statutory “provision for reinsurance” (that is, the “Sched-
ule F penalty”) is deducted from the reinsurance recoverables
subject to a risk-based capital charge. To do otherwise would
“double-count” the liability or the capital requirement.

Suppose the insurance company has a $100,000 recoverable
from an unauthorized reinsurer, none of which is secured by
funds withheld or letters of credit. The statement values on the
balance sheet show the $100,000 as a contra-liability or as an as-
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set, depending on whether the loss payment to the claimant has
already been made. The “provision for reinsurance,” however,
sets a statutory liability of $100,000, thereby reducing policy-
holders’ surplus by that amount.

Thus, in statutory accounting, there is no net receivable of
$100,000, so there is no need for surplus to ensure that this
receivable is collectible.

The same procedure is used for receivables from authorized
insurers. In this case, the provision for reinsurance relates to
overdue receivables and to receivables from slow-paying rein-
surers. The provision for reinsurance is deducted from the rein-
surance recoverable to determine the amount of the recoverable
subject to the risk-based capital charge.20

Involuntary Market Pools

Several changes to the credit risk charge for reinsurance re-
coverables were made to the risk-based capital formula between
the first (April 1991) and second (June 1993) drafts. The first
draft of the risk-based capital formula imposed the 10% credit
risk charge on reinsurance recoverable by servicing carriers from
involuntary market pools.21 Some insurers objected to this, not-
ing that this credit risk charge would serve as a disincentive for
companies to service the involuntary markets. The states already
had enough consumer dissatisfaction with insurance availability,
and exacerbating these problems by hampering the involuntary
market mechanisms was not in the public interest.

20For a complete explanation of the components of the provision for reinsurance and of
their calculation, see Feldblum [21].
21When an employer is unable to obtain workers compensation insurance in the voluntary
market, a policy is provided from the involuntary market pool. The servicing carrier
collects the premium from the employer and remits it (minus an “expense allowance”)
to the pool. If the employer reports a claim, the servicing carrier pays the compensation
benefits and bills them to the pool. For expected future payments on injuries that have
already occurred, the servicing carrier sets up a “direct reserve” but cedes it to the pool.
The original risk-based capital formula had a 10% credit risk charge on these recoverables
from the pools.
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Moreover, the credit risk charge guards against the risk of the
primary company being unable to collect the reinsurance recov-
erables. But the involuntary pools impose joint and several lia-
bility on all member companies, and no state pool has defaulted
on its obligations to servicing carriers.

In response to these criticisms, the NAIC Working Group
eliminated the credit risk charge on reinsurance recoverable from
involuntary pools, as well as from “public interest” voluntary
pools. Public interest voluntary pools, such as the nuclear insur-
ance pools, are pools designed to increase insurance availability
for hard to service risks.22

Intercompany Pooling Agreements

The first (April 1991) draft of the risk-based capital formula
imposed the 10% charge for reinsurance recoverables even on
recoverables among affiliated insurers participating in intercom-
pany pooling agreements. Some insurer groups objected, noting
that:

² State rate regulations force them to use different legal enti-
ties to provide insurance to different classes of risks, such as
“preferred” risks, “standard” risks, and “sub-standard” risks.

22The term “public interest voluntary pool” is not used by the NAIC Working Group,
since the term is too vague for objective measurement. Instead, these “voluntary market
mechanism pools and associations” are defined by the NAIC Working Group (NAIC
Instructions, p. 12) as “those which meet either of the two following sets of criteria:
Criteria #1

a. the members/reinsurers of the pool share pro rata in the experience of the pool;
and

b. there are sufficient participants to provide a reasonably broad sharing of the risk,
which shall be evidenced by a maximum 15% retention by any one participant.

Criteria #2

a. the purpose of the pool or association is to depopulate a residual market;
b. the pool or association must be specifically approved by the Commissioner of the

domestic state;
c. liability of the reinsurers in the pool or association is joint and several;
d. at least five insurers participate in the pool; and
e. the premium volume of the pool or association exceeds $25 million.”
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² The intercompany pooling agreement reduces the risk to each
individual legal entity. Furthermore, the risk to the consoli-
dated enterprise is not increased by the intercompany pooling
agreement, so why should its risk-based capital requirements
increase?

The risk-based capital formula should encourage the use of
such pooling agreements, not discourage their use. The NAIC
Working Group agreed, and it eliminated the risk charge for rein-
surance recoverable from affiliated U.S.-domiciled insurers.

Miscellaneous Receivables

There are two types of credit risks associated with vari-
ous other receivables, such as “Receivables from Parents, Sub-
sidiaries, and Affiliates” (Line 16 of Page 2 of the Annual State-
ment).

² The party owing the money may become insolvent and be
unable to pay (or for other reasons may refuse to pay).

² The insurance company may have incorrectly estimated the
receivable.

The risk-based capital charge for receivables was judgmen-
tally chosen as 5% (see the NAIC Instructions, p. 12).

A lower charge is used for “Interest, Dividends, and Real
Estate Income Due and Accrued.” The risk here is primarily a
default risk on the underlying securities. The charge chosen by
the NAIC Working Group is the bond default charge for Class 2
bonds, or 1%.

5. UNDERWRITING RISKS

The charges for underwriting risks are the dominant portions
of the risk-based capital formula. These charges have little sim-
ilarity to the “C-2” charges in the life insurance formula. Most
of the underwriting risk charges were developed by the staff of
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the New York Insurance Department or by the AAA RBC Task
Force. Much controversy continues, both within the NAIC re-
search department and among outside analysts, as to whether
these charges accurately quantify the risks faced by insurance
enterprises. Casualty actuaries who wish to influence solvency
monitoring issues must understand the rationale for the current
charges, their strengths and weaknesses, and the alternatives that
have been proposed.23

Reserving Risk

The reserving risk charge in the risk-based capital formula
measures the susceptibility of loss reserves to adverse develop-
ments. The charge is quantified separately by line of business,
using Schedule P data for the past ten years.

The reserving risk charge does not attempt to measure the ade-
quacy of reported reserves. Measurement of a company’s loss re-
serve adequacy is handled by state financial examinations and by
analysis of Schedule P, not by the risk-based capital formula.24

23The internal NAIC assessment of the effectiveness of the underwriting risk components
may be found in Barth [6]. An example of an outside assessment is Cummins, Harrington,
and Klein [16].
24The June 1993 “Statement of the Property/Casualty Risk-Based Capital Working
Group,” p. 3, states: “The formula will assist regulators, but it is not, and was never
intended to be, a panacea of solvency regulation. The risk-based capital requirements
will be based upon data contained in the insurer’s financial statement. A formula cannot
assess the correctness of this data : : : ”

This perspective is surprising to some observers, since the (unintended) effect may be
to increase insolvency risks, not to decrease them. Cummins, Harrington, and Niehaus
[14, pp. 435–436] state this succinctly:

In addition, risk-based capital requirements by themselves will do little or noth-
ing to help regulators determine whether an insurer’s reported net worth is
overstated. The great difficulty in determining whether an insurer’s reported
losses and loss reserves are significantly understated, especially for long-tailed
lines with highly volatile costs, limits the ability of risk-based capital to encour-
age weak insurers to hold more capital and to assist regulators. In fact, poorly
designed risk-based capital requirements could increase incentives for some in-
surers to under-report loss reserves in order to show lower required risk-based
capital, higher capital relative to required risk-based capital, or both.

See the discussion below in this paper on the “incentives” produced by the reserving
risk charges.
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For most companies, the reserving risk charge is the dominant
part of the risk-based capital requirements. Because of the im-
portance of this charge, numerous criticisms have been leveled
against the quantification method, and alternatives have been pro-
posed. The following sections set forth its development and its
rationale.

Industry Adverse Development

The reserving risk charge begins with the calculation of ad-
verse loss development ratios by Schedule P line of business.
This calculation was done by the NAIC staff in 1993, and the
resulting charges were “frozen.” Individual ratios may be up-
dated by the NAIC as the need arises; this component of the
reserving risk charge is not recalculated each year.

We begin with adverse loss development ratios by company
and by Schedule P line of business.

² The numerator of this ratio is the increase in estimated ultimate
incurred losses between two statement dates. This increase is
determined from the historical data in Schedule P, Part 2.25

² The denominator of the ratio is the held loss reserves at the
earlier statement date. The held loss reserves are determined
by subtracting paid losses (Schedule P, Part 3) from incurred
losses (Schedule P, Part 2).26

For example, suppose that at December 31, 1985, a company
reports $10 million of “other liability” incurred losses and $4

25In actuarial parlance, “incurred loss development” is generally used to mean the change
in reported losses between two valuation dates, where reported losses are paid losses plus
case basis loss reserves. The adverse loss development used here refers to the change
in estimated ultimate losses as shown in Schedule P, where the estimated ultimate losses
include bulk reserves.
26In most actuarial analysis, the denominator of an incurred loss development ratio would
be the incurred losses at the earlier reserve date, not the held reserves at the earlier reserve
date. The risk-based capital reserving risk charge, however, is applied to held reserves,
not to incurred losses, so held reserves are used as the denominator of the adverse loss
development ratio.
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dividual companies need not perform these calculations. A high
or low adverse development ratio for a specific company affects
the industry charge in this part of the formula. This additional
effect on the particular company’s reserving risk charge is dis-
cussed below.

“Worst Case Year”

For each line of business, the individual company develop-
ment ratios are averaged over all companies for each statement
date. In other words, the derivation of the reserving risk charge
begins with a three-dimensional matrix of adverse loss devel-
opment ratios, with several thousand companies, nine statement
dates, and fifteen Schedule P lines of business. The averaging
across companies leaves a two-dimensional matrix, with nine
statement dates and fifteen lines of business.

Simple averages are used, not weighted averages, so the ad-
verse loss development for an insurer with $100,000 of reserves
is given the same weight as that for an insurer with $10 billion
of reserves.

Some actuaries have argued that

² because small insurers have greater random fluctuation in their
adverse development ratios,28 and

² because simple averages (not weighted averages) are used in
the formula,

the “average industry-wide ratios” used in the formula are greater
than the “industry aggregate” ratios (as might be determined
from the industry data in Best’s Aggregates and Averages) for

28See Lowe [39] and the studies by Allan Kaufman supporting additional charges on
small and on rapidly growing companies (published in the Proceedings of the NAIC).
Barth [5, p. 23], in reviewing the risk-based capital results submitted with the 1994 An-
nual Statements, similarly notes that: “The R4 RBC (reserving risk) charge for companies
with large reserves may be higher than necessary, relative to smaller companies.”
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most lines of business. Thus, the NAIC formula has an unjusti-
fied upward bias.

In rebuttal, the NAIC Working Group has argued that

² the simple averages are not uniformly higher than the weighted
averages (the relationship varies by line of business), so there
is not necessarily an “upward bias;” and

² using weighted averages would give undue influence to the
results of the largest carriers.

The simple averages were therefore retained in the risk-based
capital formula.29

The greatest average value is selected from among all the
statement dates. For instance, suppose the average values of ad-
verse loss development from the statement date below to De-
cember 31, 1991, over all companies in the industry, for a given
Schedule P line of business are as follows:

Statement date:
December 31, ’82 ’83 ’84 ’85 ’86 ’87 ’88 ’89 ’90

Avg. adverse
development: 25% 22% 28% 32% 22% 16% 15% 8% 5%

The most severe adverse loss development as a percent-
age of original reserves (32%) occurred between December 31,
1985, and December 31, 1991. The value of 32% would be the
“industry-wide adverse development” for this line of business.30

The risk-based capital standards imply: “This adverse develop-
ment happened in the past, so it might happen again. Insurers

29In addition, the NAIC Working Group notes that A. M. Best uses a slightly different
population of companies than the NAIC Working Group uses, so the average figures that
each derives may not match exactly.
30The NAIC Instructions use the term “Industry loss and loss adjustment expense risk-
based capital percentage”; see Page 20, Line 4.
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need sufficient capital to withstand adverse loss reserve devel-
opment of this magnitude.”

Interest Discount Factor

Statutory accounting requires that loss reserves be reported
at undiscounted values. The “implicit interest margin,” or the
difference between the discounted value of the reserves and the
undiscounted value of the reserves, serves as an implicit “cush-
ion” for solvency.31 Not taking this implicit “cushion” into ac-
count would double-count the required capital: an explicit capital
requirement held as surplus and an implicit capital cushion held
as reserves.

The implicit interest margin differs by line of business, de-
pending on the loss payout pattern of the reserves. To quantify
the loss payout pattern for most lines of business, the risk-based
capital formula uses the same method as employed by the IRS
for its loss reserve discounting procedure. The payout pattern
is determined by comparing paid losses to incurred losses by
accident year and line of business, using Best’s Aggregate and
Averages Schedule P Part 1 data.32

The IRS and the risk-based capital formula use different dis-
count rates. For determining taxable income of property/casualty
insurance companies, the IRS uses a sixty-month moving aver-
age of the Federal Midterm Rate, which is the rate on outstand-
ing Treasury securities with remaining terms between 3 and 9
years. The risk-based capital formula uses a flat 5% discount
rate.

31The risk-based capital formula uses the term “adjustment for investment income”; see
the NAIC Instructions, p. 17. Some actuaries consider this phrase inappropriate, since the
risk-based capital formula is measuring the assumed present value of the reserves, not
the actual investment income earned by the insurer. Nevertheless, actuaries should be
aware of the terms used by the NAIC in the risk-based capital formula.
32For a description of the IRS procedure, see Gleeson and Lenrow [27] or Almagro and
Ghezzi [1].
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The “Net” Industry Charge

The reserving risk charges for private passenger automobile
liability insurance in the risk-based capital formula should clar-
ify these factors. The factor reflecting “worst case year” industry
adverse development, before any adjustment for the implicit in-
terest margin, is 25.4%.33 The implicit interest adjustment, using
the IRS discounting procedure with a flat 5% annual rate, im-
plies that discounted auto liability reserves are only 92.1% of the
undiscounted values. The reserving risk charge in the risk-based
capital formula, assuming that there is no company adjustment
(see below), is therefore

1:254¤0:921 = 1:155

or 15.5% of reserves held.34

Company Differences

The 1.254 factor in the illustration above is the base “industry
aggregate” figure used in the risk-based capital calculations. But
companies differ both in their reserve estimation procedures and
in the types of risks that they write. Some companies consistently
report adequate full value reserves, and they show little adverse
development in subsequent years. Other companies report less
adequate reserves, as a result of either conscious management
decisions or poor actuarial work, and they show significant ad-
verse loss development in subsequent years.

The NAIC risk-based capital formula therefore compares the
company’s own average loss development by line of business
over the past nine years to that of the industry. The average loss
development is derived from Schedule P, Part 2. It is computed

33This factor reflects both the worst case industry adverse development and the spreading
of the reserving risk factors across lines of business (see below in the text).
34In the actual calculations, discussed below, the company adjustment is applied before
the “adjustment for investment income.” See the illustrations at the end of the paper for
the exact sequence in which all factors are applied.
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However, the industry worst case year is not developed from
aggregate industry data. Rather, individual company data are
used to determine the adverse reserve developments from each
statement date to December 31, 1992 (the date used for the ini-
tial determination of the reserving risk charges). Simple (un-
weighted) averages of the individual company adverse develop-
ments are used to determine the industry adverse developments,
after exclusion of “outlying” results.

Company Adverse Development

Note the two differences between the adverse loss develop-
ment in the company adjustment and the loss development used
for the industry charge of 1.254 in the example above:

² Adverse loss development in the calculation for the company
adjustment is compared with initial incurred losses. The ad-
verse development used to determine the industry “worst case
year” charge is compared with initial reserves.

² For the company adjustment, the weighted average of the nine
historical loss development factors is used, not the “worse case
year.” (Nine factors are used, since Part 2 of Schedule P shows
ten statement dates. The tenth statement date is the current
statement date, so there are nine periods for potential adverse
development.) The weights for the average are the incurred
losses at the initial statement dates.35

The NAIC Instructions show the weighted average historical
loss development factors for the industry by line of business.
Each insurer calculates its own weighted average historical
loss development factors from the Part 2 exhibits of its Sched-

35This “weighted average” is equivalent to the formula in the text, which compares the
total adverse development to the sum of the incurred losses at the initial statement dates,
where the “initial statement date” differs for each accident year.
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ule P (termed “company development” in the NAIC Instruc-
tions).36

Spreading Across Lines

The description above explains the quantification of the re-
serving risk charge for a single line of business. The resulting
charges vary widely: for some lines of business they are high,
and for others they are low. Part of the variation truly relates to
the riskiness of the line of business, but part of the variation may
be caused by random fluctuations in the historical data.

The risk-based capital formula therefore retains part of the
reserving risk charge in the specific line of business and judg-
mentally spreads the rest over all lines. The basis of the allocation
is the relationship of aggregate industry reserves by line of busi-
ness to the sum of aggregate industry reserves for all lines of
business.37

Written Premium Risk

The reserving risk charge guards against the risk that the
company’s past business will turn out to be less profitable than
expected—i.e., that reserves will develop adversely. Equally im-
portant is the risk that the company’s future business will be

36The insurer must have experience for all ten accident years (for the ten year lines) in
that line of business to use its own experience. Moreover, the insurer must not have initial
negative incurred losses for any accident year, even if the current valuation of incurred
losses is positive. See the NAIC Instructions, p. 16, for additional detail.

There is a slight mismatch in the dates of the adverse loss development. The company’s
average adverse loss development is based on the most recent Annual Statement. The
industry average adverse loss development promulgated by the NAIC is based on data
at least one year older. In general, this mismatch is not significant.
37Although there is a precise mathematical derivation of the individual line of business
reserving risk factors, a strong dose of judgment was used in selecting the final risk
factors for each line (that is, in “spreading” the total reserving risk capital requirement
across lines of business). The NAIC Working Group has not disclosed the considera-
tions affecting the spreading technique, other than to note the “basis of allocation.” In
general, it is not possible to exactly replicate the derivation of the final reserving risk fac-
tors, particularly for lines of business such as workers compensation, where significant
adjustments were made to the standard procedure.
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unprofitable, and that the company will have to cover underwrit-
ing losses with surplus funds.

One can develop capital charges to guard against potential
underwriting losses over various time horizons, such as during
the coming 12 months or during the coming five years. The
risk-based capital formula uses a time horizon of one year: the
potential underwriting losses to be considered are those that may
occur during the next 12 months.38

Ideally, one would base the capital charge for future under-
writing losses on the volume of business to be written during the
coming year. As a proxy for the volume of business to be writ-
ten during the coming year, the risk-based capital formula uses
the volume of business written during the most recent calendar
year. This future underwriting risk is termed “written premium
risk.”

The structure of the written premium risk charge is similar
to that of the reserving risk charge. Average industry loss and
loss adjustment expense ratios by accident year and by line of
business are determined from Schedule P, Part 1, for the past
ten years, by simple (unweighted) averages of individual com-
pany figures. The “worst case year,” or the year with the highest
average loss ratio, is selected.39

Interest Discount Factor

The Schedule P loss ratios are “ultimate” figures (also termed
“nominal” figures, or “undiscounted” figures). Particularly for
the long-tailed lines of business, the expected investment income
resulting from the time lag between premium collection and loss
payment is an important consideration in the profitability of a

38Contrast the 24-month time horizon used by the British Solvency Working Party, and
the justification given for this by Daykin, Pentikäinen, and Pesonen [17], Chapter 14,
Section 6.
39All references to “loss ratio” in this section refer to loss and loss adjustment expense
ratios for net business, as shown in Schedule P, Part 1, Column 30.
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book of business. The “worst case year” loss ratio is therefore
multiplied by an investment income factor, which is derived from
an IRS payment pattern and a 5% discount rate.

The “adjustment for investment income” used for the pre-
mium risk charge is not the same as the “adjustment for invest-
ment income” used for the reserving risk charge. The former re-
flects the expected investment income from policy inception to
final loss payment for a newly issued block of business. The lat-
ter reflects the expected investment income on assets supporting
the loss reserves currently held by the company for all accident
years combined.

The relative magnitude of these two sets of figures depends
on premium collection patterns and loss settlement patterns by
line of business. The risk-based capital formula has greater pre-
mium risk “investment income adjustments” for workers com-
pensation, medical malpractice, other liability, and products lia-
bility, but greater reserving risk “investment income adjustments”
for homeowners, special liability, international, and reinsurance
A and C.40

Company Experience

Just as is true for the reserving risk charge, the premium
risk charge is adjusted for the company’s own experience com-
pared to that of the industry. Assume that for personal automo-
bile insurance, the worst case year industry average loss ratio is
104.6%, and the average of all ten years’ industry average loss
ratios is 94.7%. Suppose also that a given company has a worst
case year loss ratio of 110% and a ten year average loss ratio
of 85%.

40A “greater” adjustment means a smaller factor. For instance, the medical malpractice
observed worst case adverse development used for the reserving risk charge is multiplied
by an investment income adjustment factor of 80.8%, whereas the medical malpractice
observed worst case loss ratio used for the premium risk charge is multiplied by an
investment income adjustment factor of 77.8%. For a full discussion of this issue, see
Woll [46].
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The individual company’s worst case year loss ratio is not
used in the calculation; only the worst case year industry av-
erage loss ratio is used. However, the industry worst case year
figure is adjusted for the individual company’s average loss ratio
compared with that of the industry, with equal weight given to
industry and company experience. In this illustration, the ratio of
company to industry average loss ratios is 0.898 (0:850¥0:947).
To give equal weight to industry and company experience, the
industry worst case year loss ratio is multiplied by a factor of

(1 + 0:898)¥2, or 0:949,

giving an adjusted worst case year loss ratio of 99.3% (104:6%
¤0:949).41

For private passenger automobile liability, the “adjustment for
investment income” factor is 0.924. The discounted worst case
year loss ratio for this company’s risk-based capital calculations
is therefore

99:3%¤0:924 = 91:8%:

Combined Ratios

The company’s (not the industry’s) average expense ratio is
added to this loss ratio to give a worst case year combined ratio.
For instance, suppose that

41Unless the company has relatively complete experience, the adjustment outlined in
the text is not made. Specifically, if for a given line of business the earned premium in
any accident year is zero or negative, or the loss ratio in any accident year is zero or
negative, no company adjustment is used. Furthermore, the risk-based capital formula
uses what it terms a de minimus test, which is intended to avoid outlying values resulting
from years with low premium volume. The de minimus test specifies that accident years
with premium volume less than 20% of the average premium volume for all ten years
should be excluded when calculating the company average loss ratio. Furthermore, if
three or more years have premium volumes less than 20% of the ten year average, then
no company adjustment is used in the premium risk charge. (For lines of business using
only 5 accident years of data, if two or more years have a premium volume less than
20% of the five year average, no company adjustment is used.) Finally, all company loss
ratios are capped at 300%, to avoid excessive charges resulting from random large losses
in a small volume line of business. See the NAIC Instructions, p. 18, for the complete
specifications.
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mium charge to fall below zero (and therefore be capped at zero),
but the use of the all-lines expense ratio causes the written pre-
mium charge for one or more lines to be capped at zero, then the
latter procedure will cause a higher all lines combined written
premium charge than the former procedure does.

Note two differences between the loss portion and the expense
portion of the combined ratio:

² The company average loss ratio and the industry average loss
ratio are each given 50% weight in determining the loss portion
of the combined ratio. For the expense portion, only company
data are used, not industry data.

² The adjustment for investment income is applied only to the
loss portion of the combined ratio, not to the expense por-
tion. The adjustment for investment income is derived from
a loss payout pattern, not a loss plus expense payout pattern.
Although there is often a long lag between premium collection
and loss settlement, most expenses are paid at about the same
time as the premium is collected.

The offset for business written on loss-sensitive policy forms,
the adjustment for business written on claims-made forms, the
additional premium risk charge for rapidly growing companies,
and the concentration adjustment to reflect diversification by line
of business, are discussed below for both reserving risk and writ-
ten premium risk.

Unearned Premium Reserves

The previous sections have dealt with reserving risk and with
written premium risk. Reserving risk is the risk that underwrit-
ing results might turn out to be worse than expected on insurance
coverage that has already been earned but for which claims pay-
ments are not yet fully settled. Written premium risk is the risk
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that underwriting results may turn out to be worse than expected
on the coming year’s underwriting activities.

There is a risk intermediate between these two: the risk that
underwriting results may turn out to be worse than expected
on coverage that has already been written but has not yet been
earned. Just as the insurer holds loss reserves for coverage that
has already been earned but for which claims are not yet fully
settled, the insurer holds unearned premium reserves for cover-
age that has been written but has not yet been earned. Just as
the reserving risk charge protects against unanticipated adverse
development on the loss reserves, should there not be a similar
charge to protect against the possibility that the unearned pre-
mium reserves may be insufficient to fund the claims that will
arise on this coverage?

Figure 1 shows this graphically. Note that the most recent
year’s written premium is a proxy for the coming year’s written
premium.

FIGURE 1

THE UNDERWRITING RISKS TIME LINE
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Equity in the Unearned Premium Reserves

This is the underlying structure of the risk-based capital for-
mula, and the first (April 1991) draft of the formula indeed had
a charge applied to the unearned premium reserves. In fact, if in-
surance companies held “net” unearned premium reserves—that
is, “net” of prepaid expenses—the factors used to compute the
unearned premium reserves charge would be about the same size
as the factors used to compute the written premium risk charge.

But statutory accounting requires insurance companies to hold
unearned premium reserves gross of all prepaid expenses. Unlike
GAAP, statutory accounting does not allow a deferred policy
acquisition expense asset.

The objective of statutory accounting for unearned premium
reserves is conservatism. For most companies, the gross un-
earned premium reserve is about 20% to 25% greater than the
amount actually needed to fund future claims. This statutory mar-
gin is referred to as the “equity” in the unearned premium re-
serves.

For almost all lines of business, this margin is more than suf-
ficient to guard against unexpectedly poor underwriting results
on the unexpired portions of policies that have already been writ-
ten. Just as the reserving risk charge and the written premium
risk charge contain offsets for expected investment income, the
unearned premium reserves risk charge in the first (April 1991)
draft of the risk-based capital formula contained an offset for
prepaid acquisition expenses. With this offset, the charge was
either zero or insignificant for almost all lines of business.

To simplify the formula, the unearned premium reserves risk
charge was deleted, since it did not contribute significantly to the
final capital requirements. In the final draft of the formula, no
relic of this charge remains, because statutory accounting already
contains a more than sufficient margin for this risk.
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Occurrence Policies versus Claims-Made Policies

The first (April 1991) draft of the risk-based capital formula
had the same reserving risk charge and written premium risk
charge for business written on claims-made forms as for busi-
ness written on occurrence forms. Some insurers argued that the
reserving risk and written premium risk are smaller for business
written on claims-made forms, and that this should be reflected
in the risk-based capital standards.43

Two issues are paramount here. Adverse loss development
results

² from the emergence of incurred but not reported (IBNR)
claims, and

² from development on reported claims (“inadequate” case re-
serves).

Business written on claims-made forms has the second type of
development. In fact, since claims-made business often includes
the more “risky” business, reserve estimates are uncertain, and
development on reported claims may be great. However, claims-
made business has little (if any) IBNR claim emergence, which is
the primary cause of adverse loss development in general liabil-
ity and medical malpractice. Thus, claims-made business should
show less adverse loss development than occurrence business.

Since industry-wide Schedule P exhibits for occurrence busi-
ness and claims-made business were not available separately un-
til 1993, data from several large writers of claims-made general
liability business were used to analyze adverse loss development.
The data indicated that adverse loss development was indeed
a lesser problem for claims-made business than for occurrence
business, at least for medical malpractice. For other liability and

43Most of the work on this subject was done by Paul Braithwaite, a member of the AAA
RBC Task Force. His reports on claims-made business and the underwriting risk charges
can be found in the Proceedings of the NAIC.
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for products liability, however, the data either did not show a
significant difference or the available experience was too sparse
to yield meaningful conclusions.

Quantification and Data

The NAIC Working Group responded favorably to the claims-
made recommendation, but it asked two questions:

² First, how significant is the difference in adverse loss develop-
ment between business written on occurrence forms and busi-
ness written on claims-made forms?

² Second, if different reserving risk charges are incorporated
in the risk-based capital standards for occurrence and claims-
made business, how should the NAIC collect the data needed
to quantify the offset?

The two questions are intertwined. Since loss triangles were
not reported for occurrence and claims-made business separately
in the Annual Statement prior to 1993, there were no industry-
wide data for quantifying the appropriate factors. (Other reserv-
ing risk factors are determined from Schedule P data.)

Implementation and Adoption

To implement the recommendation of the AAA RBC Task
Force, the NAIC Blanks Task Force split the Schedule P ex-
hibits for three lines of business—other liability, products liabil-
ity, and medical malpractice—into occurrence and claims-made
sections. In conjunction with this, the 1992 Part 4 of Schedule P,
which showed “claims-made experience,” was eliminated, and
the information regarding extended loss and expense reserves
was moved to a Schedule P interrogatory. No claims-made ex-
perience is now shown for commercial multi-peril business, since
claims-made business is not a large portion of this line.44

44Braithwaite estimates that claims-made business forms less than 0.5% of commercial
multi-peril experience.
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The final risk-based capital formula adopted by the NAIC in
December 1993 reduces the reserving risk charge and the written
premium risk charge for medical malpractice business written on
claims-made forms compared to business written on occurrence
forms by 20%.45

Offset for Loss-Sensitive Contracts

The reserving risk charge in the risk-based capital formula
quantifies the amount of capital needed to guard against unex-
pected adverse loss development. This unexpected adverse loss
development must be paid for with surplus funds, so insurers
should hold sufficient capital to withstand this risk.

Similarly, the written premium risk charge quantifies the
amount of capital needed to guard against unexpectedly poor
underwriting results during the coming year. Once again, the un-
derwriting losses must be paid for with surplus funds, so insurers
should hold sufficient capital to withstand this risk.

Risks in Retrospective Plans

For business written on loss-sensitive contracts, such as ret-
rospectively rated workers compensation policies, part of the ad-
verse loss development on previously written business or the
poor underwriting results on new business will be funded by ad-
ditional (“retrospective”) premiums. That is, if actual losses are
worse than forecast, the insured is billed for additional premiums
at the retrospective adjustment date. Depending on the plan
parameters, the aggregate additional premium for a company

45As noted above in the text, the data provided by Paul Braithwaite showed the disparity
between occurrence and claims-made forms to be greatest for medical malpractice busi-
ness. The NAIC Working Group initially intended to consider whether a similar reduction
in the charge is appropriate for other liability and products liability as well (based upon
the new Schedule P data), and whether the 20% figure used for medical malpractice is
indeed correct. Since the new Schedule P data do not justify a claims-made offset for
other liability and products liability, it is not expected that the NAIC Working Group will
extend the medical malpractice offset to these lines.
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The premium sensitivity depends on the parameters of the
loss-sensitive contract, such as loss limits and maximum pre-
mium limits in retrospectively rated plans. For “wide swing”
plans sold to “jumbo” accounts, with high loss limits and high
maximum premium limits, premium sensitivity is high. Since
losses and retrospective premiums are rarely capped, each dol-
lar of additional loss, on average, leads to nearly a dollar of
additional premium. For “narrow swing” plans sold to small ac-
counts, with low loss limits and retrospective premiums severely
constrained by the maximum premium limits, premium sensitiv-
ity is low.46

Several regulators were concerned with the “credit” risk on
accrued retrospective premiums. In other words, if losses develop
adversely, the insurer must pay the claims, but it may not be
able to collect the additional premiums if the insured becomes
bankrupt or is otherwise unwilling to pay.47

Definition of a Loss-Sensitive Contract

Several regulators were concerned that if risk-based capital
charges are lower for business written on loss-sensitive contracts,
many under-capitalized companies may attempt to portray their
policies as loss-sensitive, even if the “loss-sensitive” part of the
contract is not significant. In consultation with the AAA RBC
Task Force, the NAIC Working Group drew up a definition of a

46For a more complete treatment of the effects of loss-sensitive contracts on capital
requirements, see Hodes, Feldblum, and Blumsohn [32]. For an analysis of the premium
sensitivity for very small workers compensation retrospectively rated policies, see Bender
[8].

In practice, numerous variables affect premium sensitivity. Hodes, Feldblum, and
Blumsohn list “the plan parameters, the current loss ratio, and the maturity of the re-
serves.” Bender [8, p. 36] lists “the retrospective rating formula, the aggregate loss ratio
of the risks, and the distribution of the individual risks’ loss ratios around the aggregate.”
47On the credit risk for retrospectively rated policies, see Greene [28]. Industry-wide
surveys of premium sensitivity were undertaken by the Tillinghast consulting firm, in
a private study conducted by Stephen Lowe and Jon Michelson, and by the NAIC, in
a study conducted by Robert Klein. Tillinghast’s survey found that companies reported
an average sensitivity of 65%. However, in consideration of the credit risk, and from a
general desire to be “conservative,” Tillinghast recommended an offset of only 45%, and
this recommendation was adopted by the AAA RBC Task Force.
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loss-sensitive contract to be used for risk-based capital purposes.
The definition specifies six criteria that a contract must fulfill to
be considered loss-sensitive:48

1. An increase in losses can lead to an increase in net pay-
ment for that policy. In other words, if the loss-sensitive
item is not a monetary transaction, the contract is not
loss-sensitive.

2. The loss-sensitive payment must be at least 75% of the loss
on primary business and at least 50% of the loss on rein-
surance treaties, before the application of any limits. In
other words, if losses on a retrospectively rated workers
compensation policy increase by $10,000, the retrospec-
tive premium must increase by at least $7,500, before the
application of loss limits or maximum premium caps.

3. Maximum and minimum premiums, loss limits, and up-
per and lower bounds on the reinsurance commission
may constrain an otherwise loss-sensitive contract. For
a contract to be classified as loss-sensitive, the “swing”
of the plan must be at least 20% for primary business
and 10% for reinsurance treaties. In other words, the net
amount payable when the loss experience is the worst
possible must be at least 20% greater than the net amount
payable when the loss experience is the best possible.
For example, a retrospectively rated workers compen-
sation policy with a minimum premium of $9,000 and
a maximum premium of $10,000 would not qualify as
loss-sensitive.

4. The maximum net payment must be at least 15% greater
than the expected net payment for primary business and
at least 7.5% greater than the expected net payment for
reinsurance treaties. For example, a retrospectively rated
workers compensation policy with a minimum premium

48These criteria are listed in the NAIC Annual Statement Instructions for Part 7 of Sched-
ule P. For further discussion, see Feldblum [20].
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of $5,000, an expected premium of $10,000, and a
maximum premium of $11,000 would qualify as loss-
sensitive under Criterion 3 but not under Criterion 4.

5. The loss-sensitive payments must be either premiums or
commissions. In other words, a policy with loss-sensitive
policyholder dividends does not qualify as loss-sensi-
tive.

6. The losses and the corresponding loss-sensitive payments
must flow through the income statement and the balance
sheet. In other words, suppose the workers compensa-
tion policy has a large dollar deductible of $100,000.
For losses below $100,000, the insurance company still
settles the claim and pays the benefits, but the insured
reimburses the insurer for these payments. One might
characterize this policy as loss-sensitive, since the greater
the losses paid by the insurer, the greater the payments
made by the insured. However, these amounts do not
flow through the income statement as incurred losses
and as premiums, so the contract does not qualify as
loss-sensitive.

The final version of the risk-based capital formula adopted
by the NAIC in December 1993 contains an offset for business
written on loss-sensitive contracts. The parameters, however, dif-
fer from those recommended by Tillinghast or by the AAA. For
instance, the offset for primary insurance carriers is only 30% of
the otherwise applicable risk-based capital reserving risk charge
and written premium risk charge, not the 65% in the Tillinghast
survey or the 45% recommended by the Tillinghast actuaries.49

The offset for reinsurance companies is 15% of the otherwise
applicable risk-based capital reserving risk charge and written

49The reasons for the choice of a low offset factor include the lack of credible industry-
wide data, the inconsistencies in the definition of loss-sensitive contracts, and the desire
to be conservative.
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premium risk charge, corresponding to the lower sensitivity dis-
cussed in the Tillinghast report for reinsurance company loss-
sensitive contracts.

The lower sensitivity for reinsurance contracts relates to the
nature of these policies. Many loss-sensitive reinsurance treaties
have sliding scale reinsurance commissions, where the commis-
sion amount depends on the loss ratio of the book of reinsured
business. The sensitivity of the contract is therefore limited by
the magnitude of the commission allowance. Moreover, the ef-
fects of a poor loss ratio on the reinsured business is sometimes
spread over several years, so the immediate effect is further re-
duced.

Diversification by Line

Is adverse loss development in one line of business corre-
lated with adverse loss development in other lines of business?
Similarly, are poor underwriting results in one line of business
correlated with poor underwriting results in other lines of busi-
ness?

Consider adverse development. If the adverse loss develop-
ment is caused by random loss fluctuations, one would expect
little interdependence among lines of business. If adverse loss de-
velopment is related to conscious company actions to smooth cal-
endar year earnings, one would expect greater interdependence
among lines of business.

The risk-based capital formula assumes a partial interdepen-
dence among lines of business. The total reserving risk charge
determined by the procedure outlined above, after adjustment for
loss-sensitive business and for business written on claims-made
contracts, is multiplied by

70% + 30%¤ (reserves in largest line of business

¥ total reserves for all lines):
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The ratio of the reserves in the largest line of business to the total
reserves for all lines is termed the “loss concentration factor”
(NAIC Instructions, p. 23, note 2). The actuarial justification for
this formula may be found in Butsic [12]. Butsic finds that, “For
both reserves and premiums, the average correlation between
lines is about 40%, a number too low to lump all lines into a
single independent category without adjustment, and too high to
require independent line categories” [12, p. 181].50

For instance, suppose a personal lines carrier writes automo-
bile, homeowners, commercial fire, and CMP business. It holds
total reserves of $800 million, of which $600 million are for
automobile liability. The total risk-based capital reserving risk
component (after the appropriate adjustments) is multiplied by

70% + 30%¤ (600¥ 800) = 92:5%:

Similarly, the written premium risk charge is adjusted by a “pre-
mium concentration factor,” which is analogous to the loss con-
centration factor used in the reserving risk charge. The premium
concentration factor is defined as the written premium in the
largest line of business in the most recent calendar year divided
by the total written premium in all lines of business. The writ-
ten premium risk charge determined by the procedure outlined

50The NAIC research staff, upon reviewing 1994 risk-based capital results, found no
significant correlations among lines of business. Thus, Wigger and Barth [44, p. 35],
write:

As the correlations show, there does not appear to be a strong relationship be-
tween the reserve development for any of the various lines of business. : : : This
means that, for individual companies, reserve development tends to be indepen-
dent between lines, although individual companies may have different experi-
ence. The correlations are, on average, close to zero, even for those lines where
one would expect to see some relationship (medical malpractice-occurrence and
medical malpractice-claims made, for example). One can infer from these re-
sults that adverse development in one line of business does not mean that the
other lines a company writes are any more likely to develop adversely.

Similarly, Barth [6] writes:

Related research on the correlation of reserve risk between lines of business
suggests that the loss concentration factor calculation understates the benefits
of diversification.
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above, after adjustment for loss-sensitive business and for busi-
ness written on claims-made contracts, is multiplied by

70% + 30%¤ (premium concentration factor):

Growth Charges

The “growth charge controversy” was one of the most hotly
debated in the development of the risk-based capital formula.
Several private studies, such as that performed by the A. M. Best
Corporation and those undertaken by some academicians, sug-
gested that rapid growth was a prime cause of insurance company
insolvency.51 Since it takes many years before the true profitabil-
ity of a book of business is known, particularly in the commercial
liability lines of business, rapid growth may conceal financial
weakness. Moreover, a rapidly growing company, particularly
one that is relatively new to certain lines of business, may not
be aware of the risks that it faces or of the potential severity of
adverse loss development or underwriting cycle fluctuations.

Similar concerns were voiced about small companies. A small
company, particularly if it is not well diversified, may be subject
to great risks from random large losses or natural catastrophes.
For instance, a small homeowners writer with business only in
Florida and without adequate excess-of-loss reinsurance protec-
tion is more vulnerable to financial ruin from a hurricane than
is a large and diversified multi-line writer with the same amount
of Florida business.

The first (April 1991) draft of the risk-based capital formula
had no additional charges for rapidly growing or small compa-
nies. The NAIC Working Group asked its actuarial advisory com-
mittee to develop a recommendation for such additional charges,
if they were justified. In 1992, the actuarial recommendations

51See Best’s Insolvency Study [9]. For an example of one academic study, see Willenborg
[45].
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were adopted by the NAIC Working Group. In 1993, however,
after strong opposition by small insurance carriers, the NAIC
dropped the small company charge (but retained the growth
charge). Instead, it recommended that single state carriers with
less than $2 million of annual premium be exempt from the risk-
based capital requirements, subject to the decision of the state’s
insurance commissioner.

Determination of the Growth Charge

If rapidly growing companies have worse than average ad-
verse loss development on their held reserves and worse than
average underwriting results, the magnitude of these phenomena
should be apparent in the historical experience. Allan Kaufman,
a member of the AAA RBC Task Force, fit the following two
regression equations to Annual Statement data:

Reserve development bias = A0 ¤growth +Bline, and

Loss ratio bias = A0 ¤growth +Bline:

“Growth” is defined as the “arithmetic average of the year-to-
year changes in written premium for direct and assumed business
for the group for the latest three years.” All other risk-based
capital charges are based on the characteristics of the individual
company. The amount of growth is based on the growth of the
corporate group. The reasoning is as follows:

² Solvency is an attribute of each legal entity. If there are two
“sister companies,” one domiciled in New York and one domi-
ciled in Illinois, and the New York company becomes insol-
vent, the Illinois company is under no legal obligation to bail
out the New York company. The capital held by the New York
company should be sufficient to protect it from the risks it
faces, without support from the Illinois company.

² A corporate group may sometimes shift business from one
member company to another member company. In the example
above, the corporate group may decide to enter the substandard



RISK-BASED CAPITAL REQUIREMENTS 353

automobile insurance market and to use the New York com-
pany for standard business and the Illinois company for sub-
standard business. The existing standard business in the Illinois
company is shifted to the New York company. This gives the
appearance of rapid growth in the New York company, but
this is not the type of growth that causes “reserve develop-
ment bias” or “loss ratio bias.” The growth rate is therefore
determined from consolidated group figures.

Monetary inflation and the expansion of the economy cause
a certain amount of “normal” growth, which is not expected to
cause “reserve development bias” or “loss ratio bias.” The risk-
based capital formula looks at “excess growth,” which is the
growth rate minus 10%. In addition, after averaging the most
recent three years’ growth rates, the formula caps the growth
rate at 40%.52

The “bias” is the difference between (i) the observed reserve
development or loss ratio for a particular company and (ii) the
average reserve development or loss ratio for all companies. For
instance, suppose that the average reserve development in a par-

52Kaufman ran the regression equations using both “total growth” and “excess growth”
as the independent variable, with similar results. The figures shown in the text are his
“total growth” results.

In theory, the amount of “normal growth” should depend on the inflation rate each
year, as well as on real GNP growth and on the phase of the underwriting cycle. For
instance, “normal growth” should be higher when monetary inflation is 15% per annum
than when it is 5% per annum, all else being equal. However, a fixed normal growth rate
of 10% per annum was chosen for simplicity, just as the flat 5% discount rate used to
calculate the implicit interest margin was chosen for simplicity.

If a company has only three years of data, so only two annual growth rates can be
calculated, the arithmetic average of these two growth rates is used, in lieu of the average
of three growth rates that other companies use. If the company has only two years of
data, a single growth rate is used.

The 40% cap on growth rates in the excess growth charge is applied to the average
growth rate, not to the individual growth rates. For example, for a company with growth
rates of 100%, 10%, and 10%, the average growth rate is 40%, which is not capped. Had
we capped the individual growth rates, we would have 40%, 10%, and 10%, which gives
an average of 20%.

The 40% capping is applied before the reduction by 10%. Thus, the maximum excess
growth rate is 30%.
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² Non-insurance asset risk (including credit risk) is indepen-
dent of underwriting risk (reserves, premium, size, and growth
risk).55

² Based on long-term historical data, the correlation between
stock and bond returns is a rather weak 14%.

² Reserve and written premium risk are not very well corre-
lated : : : From 1982 to 1991, the industry all-lines composite
premium and reserve risk elements had only a 26% correla-
tion.

² Based on judgment, reserve growth risk seems to be highly
correlated with reserve risk.

Risk Categories

The various capital charges in the risk-based capital formula
are first combined into six categories, termed R0 through R5, as
follows:

R0 : ² Investments in insurance affiliates
² Non-controlled assets
² Guarantees for affiliates
² Contingent liabilities

R1 : ² Fixed income securities
² Cash
² Bonds
² Bond size adjustment factor
² Mortgage loans

² Short term investments
² Collateral loans
² Asset concentration adjustment for fixed income

securities

55Butsic’s report was written when there was a “size risk” component to the risk-based
capital formula, so his formula has one term that is no longer present. Moreover, Butsic’s
paper does not have the adjustment for credit risk that is in the current formula.
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R2 : ² Equity investments
² Common stocks
² Preferred stocks
² Real estate

² Other invested assets
² Aggregate write-ins for invested assets
² Asset concentration adjustment for equity investments

R3 : ² Credit risk
² Reinsurance recoverables
² Other receivables

R4 : ² Reserving risk
² Basic reserving risk charge
² Offset for loss-sensitive business
² Adjustment for claims-made business
² Loss concentration factor
² Growth charge for reserving risk

R5 : ² Written premium risk
² Basic premium risk charge
² Offset for loss-sensitive business
² Adjustment for claims-made business
² Premium concentration factor
² Growth charge for premium risk

The proper categorization of the risk charges is essential for de-
termining the overall capital requirements. Note particularly the
following items.

1. After the credit risk charge has been calculated, one-
half of this charge is removed from R3 and added to R4.
This compensates for the inconsistency between (i) the
interdependence of reserving risk and reinsurance col-
lectibility risk and (ii) the lack of a covariance term in
the square root rule (see the next two subsections).

2. The R0 term appears outside the square root rule, whereas
all the other terms appear inside the square root rule. This
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makes it especially important to know which charges
for affiliates appear in R0. Charges for insurance sub-
sidiaries, whether U.S.-based subsidiaries or alien sub-
sidiaries, are included in R0, so as to avoid a reduction
of overall capital requirements by simple “layering” of
the company’s legal structure. Charges for non-insurance
subsidiaries or affiliates appear in R1 or R2, depending on
whether the insurer owns bonds or stock of the affiliate.

3. The determination of which investments are considered
for the asset concentration factor is done for all assets
combined, not separately for R1 and R2. The asset con-
centration factor charges are then separated into their
R1 and R2 components for inclusion in the square root
rule.

The Square Root Rule

Butsic recommended that the risk charges be combined by
a square root rule. For instance, if there are two risk elements,
with capital charges of $3 million and $4 million, then the to-
tal required capital would be [($3 million)2 + ($4 million)2]0:5 =
$5 million.

Of the six risk categories listed above, R0 remains outside
the square root rule and the remaining five risk categories are
included inside the square root rule, or

Total capital requirements = R0 + (R2
1 +R2

2 +R2
3 +R2

4 +R2
5)0:5:

In this statement of the formula, “R3” means one-half of the
credit risk charge, and “R4” means the reserving risk charge plus
the other half of the credit risk charge.

Three issues pertaining to this formula are particularly impor-
tant:

² the lack of covariance terms in the square root rule;
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² the exclusion of the R0 charge from the square root rule;
and

² the marginal capital effects of each risk element.

Covariance Terms

Let us return to the illustration above of two risk elements,
“Risk A” and “Risk B,” which have capital charges of $3 million
and $4 million, respectively. A simple additive rule says that the
total capital charge for the company should be $7 million. The
square root rule says that the total capital charge for the company
should be $5 million.

The true total capital requirement depends on:

² the meaning of the “capital requirement,”

² the probability distribution of each risk element, and

² the interdependence of the risk elements.

Suppose that the capital requirement for a given risk means
that if the company had only that risk element and exactly that
amount of capital, there is a 95% chance that the company would
remain solvent over the coming year. For instance, if the com-
pany had only Risk A and exactly $3 million of capital, there is
a 95% chance that it would remain solvent a year from now and
a 5% chance that it would become insolvent.

If there are two risk elements that are perfectly correlated
with each other, such that whenever the company lost money
from risk element A it also lost money from risk element B,
then the simple additive rule is correct. To have a 95% chance of
remaining solvent over the coming year in the example above,
the company needs $7 million of capital. If the two risk elements
are at least partially independent of each other, then less than $7
million is needed. In this situation, the complete square root rule
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would say that the total capital requirement is

[($3 million)2 + 2¤covariance (Risk A, Risk B)

¤$3 million¤$4 million + ($4 million)2]0:5

When risks A and B are perfectly correlated, this expression
reduces to

[($3 million)2 + 2¤1¤$3 million¤$4 million + ($4 million)2]0:5

= $7 million:

When risks A and B are perfectly independent, this expression
reduces to

[($3 million)2 + 2¤0¤$3 million¤$4 million + ($4 million)2]0:5

= $5 million:

Butsic [11] says that, “Knowing the degree of correlation be-
tween risk elements can be as important as knowing the risk
of individual items.” In his published paper, Butsic includes the
covariance terms among all the risk elements. In his covariance
adjustment for the NAIC risk-based capital formula, however,
there are no correlation terms or covariance terms, as though all
the risks were perfectly independent.

In practice, there is some dependence among the risk fac-
tors. For instance, during recessions, when bond default rates
are higher than average, stock market declines are more likely. If
the dependence among the risk factors is strong, the square root
rule may underestimate the capital requirements.

In response, Butsic argues that

² The square root rule, by itself, overestimates the amount
of capital needed to achieve a given “expected policyholder
deficit” ratio if the risk elements have normal or lognormal
probability distributions.56

56In other words, if a company with only risk element A needs $3 million of capital to
achieve a 1% expected policyholder deficit (EPD) ratio, and a company with only risk
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² The correlation among the risk factors is very weak, so the
underestimate of the needed capital is small.

² The one important interdependence, between the risk of ad-
verse reserve development and the risk of reinsurance col-
lectibility, is accounted for by the movement of one-half of
the credit risk charge into the reserving risk category.57

The first two effects are largely offsetting, so the unadjusted
square root rule gives a reasonably accurate result.

The Charge for Subsidiaries

The risk charge for insurance subsidiaries—the R0 charge—is
outside the square root formula. The rationale for this is that the
risk-based capital requirement for an insurance company should
not depend upon the organizational structure of the company. If
an insurance company forms a subsidiary with half of its busi-
ness and half of its assets, its capital requirements should not
change. If the R0 charge were within the square root section of
the formula, the total risk-based capital requirement for the group
would decrease as more layers of ownership were introduced.

For example, suppose the only risk-based capital charge was
a bond risk default charge (R1) of $10 million. If the company
uses half the bonds to capitalize a subsidiary, the new charges
would be R0 of $5 million and R1 of $5 million. If these two

element B needs $4 million of capital to achieve a 1% EPD ratio, and if risk elements
A and B are normally or lognormally distributed, then the amount of capital needed to
achieve a 1% EPD ratio for a company with risk elements A and B is somewhat less than
the amount of capital prescribed by the complete square root rule. Butsic [12, p. 185]
shows the approximate amount of overstatement, separately for the normal and for the
lognormal case. It is difficult to illustrate this effect, since in the simplest discrete cases
(e.g., with binomial distributions for the risk elements), the square root rule generally
understates the required capital.
57Reserving risk measures unanticipated adverse loss development. In some cases, when
there is substantial unanticipated adverse loss development, as resulted from the passage
of CERCLA (the “Superfund” legislation) in 1980, some reinsurers may become bankrupt
or may be unwilling to pay claims, leading to high credit risk for reinsurance recoverables.
In the absence of hard data showing the correlation between reserving risk and credit
risk, the movement of one-half of the credit risk charge into the reserving risk category
was a subjective method of accounting for this interdependence.
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charges were now combined by the square root rule, the total
risk-based capital requirement would be

[($5 million)2 + ($5 million)2]0:5 = $7:07 million:

But the risks are not reduced simply by layering the insurance
enterprise more finely. So the R0 charge is kept outside the square
root part of the formula. The risk-based capital requirement
for the insurance enterprise remains $5 million + $5 million =
$10 million.58

Marginal Effects

An important implication of the square root rule for company
strategy relates to the marginal effects of each risk charge on the
total capital requirements. A preliminary illustration should clar-
ify the meaning of marginal effects; the mathematical formula is
derived afterwards.

Suppose a company has two risk elements, A and B,
with capital charges of $10 million and $2 million,
respectively. The company can take on additional risk
of either type A or type B, causing additional capital
charges of $1 million. That is, either risk A goes from
$10 million to $11 million or risk B goes from $2
million to $3 million. What is the effect on the total
capital requirements of the company?

If the risk charges are additive, such that the total capital re-
quirements before the addition of the new risk elements is $12
million, then it makes no difference whether Risk A is increased

58Butsic [12, p. 182] notes that consolidation of the risk-based capital categories for
parents and affiliates and subsequent application of the square root rule is another means
to deal with covariance among affiliates. Furthermore, Butsic points out that when the
subsidiary is not a proportionate scaling of the parent company, the method described in
the text (that is, keeping the R0 charge outside the covariance formula) slightly overstates
the theoretically correct risk-based capital requirements, whereas consolidation gives the
correct figure.
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dering such investment ploys rather useless for reducing
risk-based capital requirements.59

2. The risk-based capital requirements are dominated by
the underwriting risk charges, and particularly by the re-
serving risk charge. Yet the reserving risk charges are
perhaps the weakest link in the chain: it has been ar-
gued that the reserving risk charges are ad hoc extrap-
olations from historical happenstance, they do not ade-
quately distinguish financially-troubled companies from
sound companies, and they provide perverse incentives
that may raise insolvency risks.

7. OTHER ISSUES

The previous sections of this paper describe the risk-based
capital formula, along with the rationale for the various charges.
Some charges, like the underwriting risk and the credit risk
charges, were developed by the NAIC Working Group; some
charges, like the asset risk charges, were developed by life in-
surance actuaries; and some charges, like the growth charges,
the loss-sensitive contract offset, the claims-made business off-
set, and the covariance adjustment, were developed by members
of the AAA RBC Task Force.

As noted previously, the reserving risk charge forms the dom-
inant component of the risk-based capital requirements for most
companies, and its pre-eminence is heightened by the square root
rule. Many observers have criticized the magnitude and rationale
of the reserving risk charges, as well as the unusual incentives
provided by the formula.

59In addition, the reduction in the common stock charge for property/casualty companies
from 30% (which is the charge in the life insurance risk-based capital formula) to 15%
makes the final effect of moving from stocks to bonds almost negligible. For further
analysis, see Salomon Brothers, “Property/Casualty Risk-Based Capital: The Surprise on
the Asset Side.”
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Casualty actuaries have been in the forefront in attempts to
quantify reserving risk (or “reserve uncertainty”), and numer-
ous reports have been published in recent years on this topic.
The growing dissatisfaction with the underwriting risk charges,
the recognition by the NAIC research staff of the weaknesses
of these charges, and the development of sounder statistical
techniques by practicing actuaries should soon stimulate the re-
examination of these risk charges.

The following sections discuss several aspects of the under-
writing risk charges that are essential for understanding the con-
troversies on this issue. Some of the proposed revisions are dis-
cussed in the footnotes, though the text of this paper is restricted
to the actual NAIC formula.

Quantifying the Capital Charge for Underwriting Risk

The risk-based capital formula balances three major consider-
ations:

² Accuracy: The capital charges must accurately reflect the
risks faced by insurance companies.

² Simplicity: The rationale for the capital charges should be
understood by company executives and state regulators, not
just by highly trained actuaries and financial analysts.

² Incentives: The risk-based capital formula should provide in-
centives for companies to strengthen their capital structures.60

These goals conflict at times. Improving the accuracy of the
charges often requires more complex statistical formulas. The
tension between the actuarial accuracy motivating some of the
AAA reports and the desire for simplicity often underlying the
NAIC Working Group decisions is perhaps most evident in the

60See especially “Simplicity, Accuracy, and Incentives,” a memorandum by Sholom Feld-
blum to the members of the actuarial advisory committee to the NAIC Working Group
(January 29, 1992).
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method of quantifying the capital charges for reserving risks and
premium risks.

Worst Case Year

Some actuaries have criticized the NAIC’s worst case year
approach for measuring reserving risk and written premium risk
for two reasons:

² Theory: The observed favorable or adverse development for
a particular line of business over the past ten years may be due
as much to historical happenstance as to true risk characteris-
tics.61

² Calibration: Even if the observed adverse development is a
good proxy for risk characteristics, the “optimal” or “required”
capital may not be the same as the observed development.

Statistical Quantification

A subcommittee of the AAA RBC Task Force developed an
alternative approach to quantifying the reserving and premium
risk charges.62 This approach considered the variances of reserve

61Lowe [39] summarizes this as follows:
“The current [risk-based capital] factors reflect the historical experience of the industry

in the last underwriting down-cycle. In particular, they reflect the severe adverse reserve
development that occurred in general liability, medical malpractice, and reinsurance, and
the very severe loss ratios in malpractice and reinsurance : : : .

“While the next down-cycle could easily be as severe, the specific forces that drive it
will probably be different (as they are in each cycle), such that the incidence of adverse
results by line will probably also be different : : : .

“The methodology underlying the current factors, therefore, seems somewhat overly
focused on the specifics of the recent past. While past experience is useful as a guide, it
needs to be interpreted in terms of the current and future risks faced by the industry.”

Compare, however, Vincent Laurenzano’s implicit rejoinder to Lowe’s argument [37,
p. 102]: “The Working Group believes that it is more important for statutory capital
standards to be based on past experience rather than on more subjective judgments as to
the adequacy of current reserves, assumptions as to industry trends, or anticipated future
business activities both as to the industry and individual companies.”
62The subcommittee was chaired by Stephen Lowe, an actuary with Tillinghast. The final
report of the subcommittee was discussed by the NAIC Working Group and subsequently
published in the CAS Forum [39].
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development and of loss ratios by line of business, as well as
the effect of changing interest rates on statutory adverse devel-
opment, and it combined these with an “expected policyholder
deficit” concept to develop risk-based capital requirements.63

The NAIC reserving risk charges, despite their complexity,
have shown surprisingly little predictive power. In a study of
the NAIC risk-based capital formula, Cummins, Harrington, and
Klein [16] assert that

The loss reserve component of the NAIC risk-based
capital formula, which accounts for half of industry
risk-based capital, has virtually no predictive power in
any of the tests we conducted.64

Michael Barth, the NAIC research associate currently respon-
sible for monitoring the use of the risk-based capital formula,
has expressed similar views [6, pp. 1, 2]:

The current calculation does not track very well with
the observed reserve risk for the individual lines of
business, nor does the aggregate R4 track very well
with observed aggregate reserving risk.

Douglas M. Hodes, an actuary with the Liberty Mutual Insurance Company and a
member of the life insurance risk-based capital actuarial advisory committee, issued a
parallel report, using statistical methods similar to Lowe’s but different assumptions.
The resulting capital charges for reserving and written premium risk differed greatly
from those arrived at by Lowe, particularly for the long-tailed lines of business.

Because of the complexity of these reports, and the lack of consensus among the
actuarial community, the NAIC Working Group adhered to its original formula.
63For the use of expected policyholder deficit in devising capital requirements, see [11].
Robert Butsic, a member of the AAA RBC Task Force, developed the expected policy-
holder deficit component of Lowe’s report as well.

Hodes, Feldblum, and Blumsohn [32] have combined the stochastic simulation tech-
niques advocated by the British Solvency Working Party and the corresponding Finnish
Working Party (and systematically laid out in Daykin, Pentikäinen, and Pesonen [17])
with Butsic’s expected policyholder deficit procedures to develop capital requirements
more in line with current actuarial thinking.
64See Cummins, Harrington, and Klein [16]. Robert Klein, a research economist with
the NAIC, was in charge of assessing the effectiveness of the risk-based capital formula.
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Internal research supports these findings that the R4
underwriting risk charge is not proportional to the ob-
served reserving risk, on average.

The graph compares total reserve error to total reserve
RBC. The graph shows that there is no relationship
between the observed reserve risk and the RBC re-
quirement to support that risk.

Vincent Laurenzano points out that the underwriting risk
charges were not designed to be predictive of reserve deficien-
cies. In fact, the RBC formula in general was not designed to be
predictive of future insolvency, but rather to establish minimum
capital requirements for insurers based on the risks contained
in their balance sheets, including the risk that reserves may be
understated.

Credibility

The development of the credibility component is instructive.
The first (April 1991) draft of the risk-based capital formula
used a “credibility weighting” of industry experience and the
company’s experience. The company’s credibility varied from
0% to 50%, depending on the size of the company’s reserves in
the line of business. The largest companies received 50% cred-
ibility, while small companies received credibility factors close
to 0%.

The full credibility standard (actually, the “50% credibility
standard” here) was set by judgment, and the classical “square
root” formula was used for partial credibility.65 However, no
analysis was done to justify the chosen full credibility stan-
dard or the partial credibility rule, so this element of the first
draft formula was bereft of actuarial justification. Criticism of
the formula, though, was strong, since small companies with
good experience claimed that they were placed at a disadvantage

65See Longley-Cook [38] for further explanation of the classical full credibility standard
and partial credibility rule.
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compared with larger companies having the same experience.
Since the risk-based capital formula was intended to set a com-
pany’s capital requirements in accordance with the risks that it
faced, this disparity was perceived as inequitable.66

Incentives

In theory, loss reserves are the result of a company’s opera-
tions. Actuaries examine the premium and loss experience of the
company and set reserves to cover the anticipated future obliga-
tions.

In practice, the adequacy of loss reserves may vary greatly
from company to company, and even from year to year for a
given company. These variations in reserve adequacy may af-
fect the public’s perception of the company’s operations and its
financial strength. A reduction in reserve adequacy—that is, a
decrease in loss reserves (or in incurred losses)—shows up as an
increase in statutory surplus. Conversely, an increase in reserve
adequacy shows up as a decrease in statutory surplus.

Bulk reserve requirements cannot be estimated precisely, de-
spite the reserve opinions written by actuaries or the financial
audits performed by accountants. In fact, the bulk reserve is

66Actuarial advances in credibility theory over the past two decades have made empirical
recommendations increasingly difficult to justify. Twenty years ago, the development of a
new classical credibility formula generally used a full credibility standard based on claim
frequency only, assumed a normal distribution of claim counts, and required simply that
the actuary select a confidence interval.

Current approaches to credibility correctly consider the classical theory as little more
than ad hoc standards. Bayesian credibility theory compares the relative predictive power
of alternative sets of data, not the absolute predictive power of either one. For further
elaboration of classical versus Bayesian credibility theory, see Philbrick [40], Herzog
[29], and Venter [43].

This difference between classical and Bayesian credibility can be seen in the reserving
risk charge. The AAA RBC Task Force developed a report showing that the past adverse
loss development of a company was not well correlated with future adverse loss develop-
ment. The authors of this report therefore recommended that the company credibility for
the reserving risk charge be reduced or eliminated. Modern credibility theory, however,
says that the absolute predictive power of the company’s past adverse development for
future adverse development is irrelevant. Rather, the proper credibility value depends on
the relative predictive power of company versus industry past adverse development for
the company’s future adverse development.
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often judgmentally chosen from a range of possible values. It
has been argued that some troubled companies have given them-
selves the “benefit of the doubt” and have chosen unrealistically
low reserve estimates, which have the effect of hiding financial
weakness. Since minimum surplus requirements were low in the
past, there was little temptation for financially sound companies
to underestimate bulk reserve needs simply to ensure sufficient
surplus, as opposed to the incentive for financially unsound com-
panies to underestimate reserves.67

The advent of risk-based capital requirements may dramati-
cally change company behavior. Now even large statutory sur-
plus amounts may be deemed insufficient, and this insufficiency
may lead to regulatory intervention in the company’s affairs.

Insurers seeking to avoid such regulatory intervention may at-
tempt to modify their operations or their accounting practices to
improve their risk-based capital ratios. Because of the structure
of the risk-based capital charges, and particularly because of the
covariance adjustment, changes in the asset portfolio have an ex-
tremely small effect on the final capital requirements. Similarly,
the costs of modifying the company’s reinsurance arrangements
or its business strategies will often outweigh any short term risk-
based capital benefits.

Reserve Strengthening and Weakening

The opposite is true for reserving practices. The risk-based
capital formula adds additional incentives for companies to report
inadequate reserves. Stephen Lowe has termed this the “triple
whammy” of the reserving risk charge:

² Reducing reserves increases statutory surplus. This was true
both before and after the implementation of risk-based capital
requirements. The effect of the new requirements is that now
even financially strong companies will be examining their risk-

67Moreover, understatement of loss reserves raises federal income tax liabilities. Finan-
cially sound companies therefore had little motivation to underestimate their reserves.
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based capital ratios (i.e., the ratio of adjusted surplus to the
risk-based capital requirements) and seeking the least costly
and most effective ways to raise them.

² Reducing reported reserves lowers the reserving risk charge.
Moreover, since the reserving risk charge is dominant for most
companies, the covariance adjustment in the risk-based capital
formula further increases the marginal effect of the reserving
risk charge relative to other charges. In other words, each dol-
lar reduction in the reserving risk charge has a much greater
effect on the overall capital requirements than does a similar
dollar reduction in the other risk-based capital charges.

² Reducing reported reserves also reduces the reported adverse
development, particularly if one also allocates a larger per-
centage of the reserves to the most recent accident year in
the Schedule P exhibits. In the past, reserve strengthening not
only reduced capital needs (since reserves contained a health-
ier margin) but sometimes even demonstrated greater man-
agement honesty in reporting practices, thereby lessening the
perceived need for a “capital cushion.” Now companies may
be loath to strengthen reserves, since this action will increase
the company’s reported adverse loss development, further in-
creasing its reserving risk charge.

One solution to this problem is to base the reserving risk
charge on indicated reserves, not reported reserves, where the
indicated reserves are determined from a base independent of the
company’s reserving system (such as earned premiums). In 1992,
Stephen Lowe, an actuary with Tillinghast, recommended a re-
serving risk charge based on a paid loss Bornhuetter-Ferguson
estimate of indicated reserves, though the complexity of the cal-
culation was inconsistent with the generic simplicity required for
the risk-based capital formula. Dale Nelson, an actuary with State
Farm, developed a “percent of premium” reserving risk charge
for the AAA RBC Task Force. This kept the formula simple and
eliminated the untoward incentives in the risk-based capital for-
mula. Nevertheless, questions about the accuracy of this method
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persuaded the AAA RBC Task Force not to recommend it to the
NAIC Working Group.

Moreover, the NAIC Working Group has argued that the
alignment of reported reserves with indicated reserves is the task
of the company’s appointed actuary and the state insurance de-
partment’s financial examiners, not that of the risk-based capital
formula. The current requirements for a “Statement of Actuar-
ial Opinion” regarding loss and loss adjustment expense reserve
adequacy may help prevent deliberate reserve understatements,
particularly if the actuarial community seeks to enforce the reg-
ulatory mandate. In addition, although reserve understatements
may reduce the present company adjustment to the reserving risk
charge, they increase future development and thereby the future
reserving risk charge.

Workers Compensation and Tabular Discounts

The first draft of the risk-based capital formula led to an aver-
age (industry-wide) reserving risk charge for workers compen-
sation of 0.4%, which seemed relatively low to some regulators
and analysts.

Duration and Volatility

Some actuaries considered this factor appropriate, since the
reserving risk charge reflects the net effect of unexpected adverse
development and the implicit interest discount:

² Workers compensation indemnity payments are made over
time as the injured workers’ loss of income is realized, and
medical payments are made when physicians’ bills are sub-
mitted. Large awards are only occasionally paid as lump sums,
in contrast to general liability or automobile liability claims.
Rather, compensation claims are paid over long durations, as
permanent disability payments or as lifetime pension awards.
The resulting long reserve duration implies that the interest
discount factor should be high for workers compensation.
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² Payment patterns are statutorily mandated for workers com-
pensation, so the volatility of adverse loss development is low.
In lines of business subject to tort liability rules, an adverse
court decision may dramatically change the insurer’s liability,
necessitating a revision of held reserves. In contrast, payments
on workers compensation claims are set by statute and known
to the insurer soon after the loss occurs. The expected future
payments on reported cases may change if average durations
of disability change. However, these changes are slow and in-
cremental, unlike the sudden effects of court decisions.

The combined effect of these two characteristics—the long
reserve duration and the statutorily mandated loss payments—
produces a low reserving risk charge.

Aggregate industry experience is even more indicative of the
stability of workers compensation reserves. The +0:4% reserv-
ing risk factor was derived from unweighted (simple) averages
of individual company adverse developments. Using aggregate
industry data, or weighted averages of individual company data,
produced a large negative reserving risk charge for workers com-
pensation.

In other lines of business, external factors may affect the entire
industry’s liabilities, such as the enactment of retroactive liability
for environmental impairment exposures, which may raise the
industry’s products liability reserves, or a natural disaster, which
may raise the industry’s homeowners reserves. There are few
such cataclysmic events that might raise the industry’s workers
compensation reserves.68

Criticisms

Other actuaries, as well as several regulators, considered the
workers compensation reserving risk factor to be too low. Several

68For a more complete analysis of the factors affecting workers compensation reserve
uncertainty, see Hodes, Feldblum, and Blumsohn [32].
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arguments were given to support this view, such as

² The observed loss development in the 1980s does not reflect
the riskiness of workers compensation in the 1990s.69

² Industry-wide workers compensation reserves are deficient,
more so than in other lines of business. This argument was
sometimes worded to say that compensation carriers hold dis-
counted reserves, but do not disclose this fact in their financial
statements.70

² Many insurance companies use tabular loss reserve discounts
for their workers compensation lifetime pension claims. The
reserving risk charge in the risk-based capital formula should
reflect the use of tabular discounts.

Tabular Discounts

The last of the arguments listed above, the tabular discount
argument, became the official reason for changing the workers
compensation reserving risk charge, from 0.4% in 1992 to 11%
in 1993. Some actuaries believe, however, that the first two rea-
sons were the underlying impetus for the revision in the factor.

How does the valuation basis for loss reserves affect the ap-
propriate reserving risk charge? Adverse loss development in
statutory statements may result from two causes:

² reserve inadequacies, resulting either from unexpected devel-
opments or from poorly estimated (or consciously underesti-
mated) initial reserves, or

² the “unwinding” of the interest discount on discounted re-
serves. Although the unwinding of an interest discount is ex-
pected, it appears as adverse development in Schedule P.

69See, for example, Lowe [39, p. 112]. Other actuaries argue that this criticism is reversed,
as the adverse economic results for workers compensation in the latter half of the 1980s
have dissipated in the 1990s.
70See, for example, the August 1992 report of the NAIC Working Group regarding the
workers compensation reserving risk charge.
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For instance, suppose full value reserves are set up for a block
of business in December 1993 for $10 million. In December
1994 the losses are paid, but because of an adverse court deci-
sion, the total settlement is $11 million. This is “true” adverse
development.

Alternatively, discounted reserves of $10 million, at a 10%
interest rate per annum, may be set up for a block of business in
December 1993. In December 1994, the losses are paid for $11
million. If the discount is not “grossed up” in Schedule P, then
the latter situation also shows the same adverse loss development:
10% of reserves.71

The rationale for the effect of tabular discounts on the appro-
priate reserving risk charge is as follows:

² For other lines of business, current reserves are assumed to be
adequate, so no future development is expected. All reserve
figures are at full (undiscounted) value, since the charges are
determined from Part 2 of Schedule P, which has always been
gross of non-tabular discounts.

² For workers compensation, to the extent that companies use
tabular discounts, current reserves are reported on a discounted
basis. Future development equal to the unwinding of the tab-
ular discount is expected. To get the full “gross-of-discount”
adverse loss development, one must add the expected future
unwinding of the interest discount to the observed adverse loss
development in the experience period.

71When the workers compensation reserving risk charge was developed in early 1992,
all the Schedule P exhibits were net of tabular discount, though they were gross of
non-tabular discount. Since 1994, Part 2 of Schedule P, from which the reserving risk
charges were determined, has been changed to a gross-of-tabular-discount basis, though
Part 1 of Schedule P remains net of tabular discount. For a complete analysis of the
Schedule P reporting requirements and of the change in the treatment of tabular discounts,
contrast Feldblum [20] which documents the 1996 Schedule P, with Feldblum [25], which
documents the 1992 Schedule P.
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To account for the expected future unwinding of the tabular
interest discount, the workers compensation reserving risk charge
was changed from 0.4% to 11.1%.72

Two aspects of the tabular discounts issue provoked heated de-
bate within the actuarial community: the adjustments to surplus
in the risk-based capital formula, and the definition of tabular
discounts.

Surplus Adjustments

The risk-based capital formula removes non-tabular discounts
from policyholders’ surplus, but retains the tabular discounts.
(See Section 9 below.) Non-tabular discounts are removed from
surplus to place all companies on a “level playing field.”73 Tab-
ular discounts are retained in surplus to place property/casualty
insurers providing long-term disability benefits on a “level play-
ing field” with life insurers providing similar benefits.

For instance, suppose a commercial lines insurer writing
workers compensation and other liability business has $1 billion
of surplus, $1.5 billion of other liability reserves, and $2 billion
of workers compensation reserves. The compensation reserves
are net of $100 million of tabular discounts on lifetime pen-

72It is not clear how one should adjust the reserving risk charge for tabular discounts.
Some actuaries have argued that the use of tabular discounts in workers compensation
reserving should lower the reserving risk charge, not raise it, for the following reason.

Tabular loss reserve discounts are used for lifetime pension cases. The discounts are
most frequently calculated at a 3.5% interest rate, which is the required rate for the unit
statistical plan of the National Council on Compensation Insurance. Pension cases, which
are permanent total disability and fatality claims, are extremely long-tailed, with average
lifetimes of 30 to 40 years. The implicit interest margin in the risk-based capital formula
uses the IRS loss reserve discounting procedures, which assumes that all claims are fully
paid within 16 years. Extending the payment pattern from 16 years to the actual payment
pattern of pension cases generates enough additional interest margin, because of the low
tabular discount rate (3.5%) as compared to the risk-based capital discount rate (5.0%)
or the actual portfolio yields received by insurance companies (about 7% in the 1990s),
to compensate for the expected future unwinding of the interest discount.

For a complete analysis of the treatment of tabular discounts in the risk-based capital
reserving risk charge, see Appendix A of Hodes, Feldblum, and Blumsohn [32].
73Compare the AAA “Conceptual Framework” white paper, from which several other
studies of risk-based capital have borrowed the “level playing field” concept.
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sion cases. In addition, this carrier has received permission from
the insurance department in its domiciliary state to discount its
other liability reserves and its remaining workers compensation
reserves at a 4% discount rate. The amount of this “non-tabular”
discount is $400 million.

The “adjusted policyholders’ surplus” for the insurer’s risk-
based capital ratio calculation is $600 million, or $1 billion mi-
nus $400 million. In other words, the non-tabular discounts are
subtracted from surplus, though the tabular discounts are not re-
moved from surplus.

This adjustment to surplus for non-tabular discounts is
phased-in over a five-year period. In the example above, $80
million is subtracted from surplus each year for five years, to
get the risk-based capital “adjusted surplus.” The reserving risk
charge, however, is applied to reserves gross of any non-tabular
discount, with no five-year phase-in.

Definition of Tabular Discounts

A company desirous of a higher risk-based capital ratio would
prefer to label its interest discounts as “tabular” instead of as
“non-tabular.” Two questions arose:

² Do tabular discounts apply only to known cases (i.e., reported
cases which are identified as lifetime pension), or to “unidenti-
fied pension cases” as well (i.e., claims that have not yet been
coded as lifetime pension)?

² Do tabular discounts apply to indemnity (e.g., weekly disabil-
ity) payments only, or to medical benefits as well (e.g., home
nursing care for a quadriplegic)?

The NAIC Working Group stated that tabular discounts may
be applied to all lifetime pension cases, whether already identi-
fied or not, but only to the indemnity benefits. The tabular dis-
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count on unidentified lifetime pension cases is determined by
standard actuarial bulk reserving procedures.74

8. IMPLEMENTATION OF RISK-BASED CAPITAL REQUIREMENTS

The risk-based capital formula produces a number: a “risk-
based capital requirement.” Three questions arose repeatedly
during the development of the risk-based capital standards:

² What exactly does the “risk-based capital requirement” or the
“risk-based capital ratio” mean?

² What effect should these figures have on regulatory action?

² How will regulatory action be implemented?

Minimum, Target, and Triple-A Standards

Existing state statutes define the minimum amount of sur-
plus that an insurance company must hold to obtain a license.
The amount varies by state, and it depends on the lines of busi-
ness which the insurer writes. It is generally quite low, ranging
from about $1 million to about $5 million. It does not vary with
the size of the company or with the particular risks which it
faces.

These state statutes define minimum capital requirements.
They make no attempt to define the “optimal” or “target” amount
of capital which the company should hold.

74The same definition has been adopted by the NAIC Blanks (EX4) Task Force for
Schedule P reporting. A clear definition of tabular discounts is needed since Part 1 of
Schedule P is net of tabular discounts but gross of non-tabular discounts; see Feldblum
[20].

Note 19 to the Financial Statements requires disclosure of all loss reserve discounts,
separately for tabular discounts and non-tabular discounts. The definition of tabular dis-
counts follows that introduced by the risk-based capital formula; see Feldblum [26].
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The Actuarial Committee’s “White Paper”

One of the first projects undertaken by the actuarial advisory
committee to the NAIC Working Group (now the AAA RBC
Task Force) was to develop a “white paper” on risk-based capital
requirements.

The actuarial advisory committee was being asked to study
the parameters used in the risk-based capital formula that had
been developed by the NAIC Working Group. The committee
responded that the proper size of the parameters depended on
the meaning of the risk-based capital standards:

² If the risk-based capital formula defined a minimum amount
of capital that must be held by all companies to be allowed to
operate, then low parameters were appropriate.

² If the risk-based capital formula defined a target amount of
capital that represented the “optimal” capital position for an
insurer, then higher parameters would be appropriate.

² If the risk-based capital formula represented a “Triple-A” stan-
dard, or an amount of capital that only the financially strongest
companies would hold, then even higher parameters would be
appropriate.

The NAIC Working Group did not initially address this is-
sue. Rather, it implicitly responded by spelling out the regulatory
and company actions necessitated by the ratio of actual surplus
held to the risk-based capital standard. (See Section 9 below.)
The June 1993 statement of the NAIC Working Group, however,
says:75

The Working Group believes the proposed formula
provides a minimum threshold measure of capital ade-
quacy and is not overly complex : : : Since the formula
is intended to identify insurers that require regulatory

75Proceedings of the NAIC, 1993, Second Quarter, p. 565.
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attention and does not purport to compute a target level
of capital : : :

In other words, the risk-based capital formula is setting a min-
imum threshold for capital requirements, not a target level or a
“Triple-A” level.76

9. REGULATORY ACTION

What effect do the risk-based capital standards have on regu-
latory and company actions?

Regulatory Hesitancy

Suppose you were the insurance commissioner in your state,
and you have been informed that a medium-sized personal au-
tomobile writer domiciled there was in financial difficulty. You
ponder how strenuously you should investigate this company:

² The company has over 1,000 employees in the state. If the
company is liquidated, these individuals will be unemployed,
increasing the discontent of the citizenry and reducing the state
tax revenues.

² If the company does become bankrupt, outstanding claims will
be paid by the state guaranty fund. The guaranty fund assesses
all insurance companies doing business in the state, most of
which are domiciled in other states.

The hesitancy of many state insurance departments to take
action against financially troubled companies was a major im-
petus for the development of risk-based capital standards and
requirements.

76Cummins, Harrington, and Niehaus [14], forcefully argue for a minimum threshold
standard. See, for instance, [14, p. 443]. “The arguments in favor of a minimum thresh-
old approach are compelling : : : Fewer undesirable distortions in the decisions of sound
insurers would result with a minimum threshold approach : : :”
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Levels of Action

Some regulators argue that insurance departments must be
afforded great discretion in their dealings with domestic insur-
ance companies. Other regulators have argued that certain actions
must be required of regulators, particularly when the needed ac-
tion is unpleasant.

The risk-based capital requirements are a compromise be-
tween these two viewpoints. There are four levels of regulatory
action, depending on the relationship between the “adjusted sur-
plus” held by the company and the “risk-based capital surplus.”
This ratio is termed the “risk-based capital ratio.”

The ACL Level

The levels of regulatory action actually depend not on the risk-
based capital ratio but on the relationship of the company’s ad-
justed surplus to the risk-based capital “authorized control level”
(ACL) benchmark. At first glance, this seems a superficial dis-
tinction, since the authorized control level is a percentage of the
risk-based capital standard. In practice, it is easier to change the
authorized control level than the risk-based capital formula itself,
and thereby implicitly change all the regulatory action levels.

For example, during the first half of 1993, the ACL bench-
mark was expected to be 50% of the risk-based capital standards.
This would have forced many companies into rehabilitation or
liquidation, and may have led to substantial opposition to the
new risk-based capital standards.

However, the June 1993 draft of the risk-based capital for-
mula defined the ACL benchmark as 40% of the risk-based cap-
ital standards. At this level, only about half as many companies
would have been forced into rehabilitation or liquidation; as a
result, opposition to the new standards was muted.

In October 1993, the NAIC shifted back to a 50% ACL bench-
mark, with a two-year phase-in from 40% to 50%, thereby giving
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time to companies to strengthen their capital positions. By this
time, the industry waters were placid, and in December 1993
the risk-based capital formula was adopted without significant
opposition.

Four Action Levels

The NAIC envisions four levels of regulatory or company
action, depending on the relationship of the company’s actual
(adjusted) surplus to its risk-based capital surplus. A property/
casualty insurance company’s actual surplus is adjusted for risk-
based capital purposes by removing the amount of non-tabular
loss reserve discounts from surplus (and adding them to re-
serves). Tabular loss reserve discounts do not affect the com-
pany’s reported surplus for risk-based capital purposes.77

Company Action Level

The company action level is 75% to 100% of the risk-based
capital standard, or 150% to 200% of the authorized control level
benchmark. (The figures here assume an ACL benchmark equal
to 50% of the risk-based capital surplus, as will be true at the
end of the phase-in period.) If the company’s adjusted surplus
is within the company action range, no action is required of the
state insurance department. Rather, the company must submit a
plan of action to the insurance commissioner of the domiciliary
state, explaining how the company intends to obtain the needed
capital or to reduce its operations or risks to meet the risk-based
capital standards.

Regulatory Action Level

The regulatory action level is 50% to 75% of the risk-based
capital standard, or 100% to 150% of the ACL benchmark. The

77In addition, a property/casualty insurance company which owns a life insurance sub-
sidiary may make the same adjustments to its surplus that the life insurance subsidiary
makes to its surplus. These adjustments are to add back the asset valuation reserve and
one-half of the policyholder dividends liability.
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company’s action is the same as at the “company action level”:
it must submit a plan to the insurance commissioner explain-
ing how it intends to raise its risk-based capital ratio. If the
company’s adjusted surplus is within the regulatory action level
range, then the commissioner has the right to take corrective ac-
tion against the company, such as by restricting new business.
However, all action by the state insurance department is discre-
tionary; nothing is mandated by the risk-based capital formula
or associated statutes.

Authorized Control Level

The authorized control level is 35% to 50% of the risk-based
capital standard, or 70% to 100% of the ACL benchmark. If the
company’s adjusted surplus is within the ACL range, regulatory
action is still discretionary, but the insurance commissioner is
“authorized” to take control of the company.

Mandatory Control Level

The extreme level of regulatory action, the mandatory control
level, is below 35% of the risk-based capital requirements, or
below 70% of the ACL benchmark. If the company’s (adjusted)
actual surplus is below 70% of the authorized control level, then
the insurance commissioner of the domiciliary state must reha-
bilitate or liquidate the company.78

Implementation

Past NAIC practice has been to propose “model laws” that
are enacted by each state’s legislature. This procedure allows
full state discretion in reformulating the statute, but it also leads
to long delays and inconsistencies between states.

78The actual wording of the NAIC Risk-Based Capital Model Act is quite complicated.
See Sections 3 through 6, which contain detailed instructions for these four “event levels”:
company action level event, regulatory action level event, authorized control level event,
and mandatory control level event (pp. 312-5 through 312-9 of the January 1995 version
of the NAIC Model Regulation Service notebook).
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Two changes have therefore been made for risk-based cap-
ital.

² The proposed model law will not specify the risk-based capital
formula, since then each state legislature might make changes
and pass a different formula. In addition, as changes are made
to the risk-based capital formula, each state would have to
modify its statutes. Rather, the model law will make the NAIC
risk-based capital requirements the statutory capital require-
ments in that state.

To ensure uniform adoption of the risk-based capital stan-
dards among the states, the statutory Annual Statement instruc-
tions were revised to require disclosure of the NAIC “autho-
rized control level risk-based capital” and the “adjusted sur-
plus” on lines 25 and 26 of the Five Year Historical Data
exhibits on pages 22 and 23 of the Annual Statement. Each
state already has legislation making the NAIC statutory blank
the official insurance company accounting requirement. Thus,
each state already has legislation requiring insurers to compute
and disclose their risk-based capital figures.79

² In late 1990, the NAIC adopted a “Solvency Policing Agenda.”
One part of this agenda says that a state’s insurance department
will be accredited by the NAIC only if it passes the required
model laws. In December 1993, the NAIC amended its life
insurance risk-based capital model law to make it applicable
to non-life insurers, and this new model law became part of
the NAIC accreditation standard in June 1994. Since the states
desire accreditation, passage of the risk-based capital model
law should be swift.

79A parallel procedure was used to force the adoption by all states of the Statement of
Actuarial Opinion. In the 1970s and 1980s, many states independently passed legislation
requiring an opinion regarding loss reserve adequacy from an actuary or a loss reserve
specialist, leading to a motley set of requirements in these states. In 1991, the NAIC
revised the Annual Statement Instructions to require a Statement of Actuarial Opinion,
leading immediately to uniform requirements in all states.
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Purposes of the Risk-Based Capital Standards

There are five potential uses of the risk-based capital stan-
dards. They are ranked below from the intended purposes to
those uses that are expressly prohibited by the NAIC.

1. Minimum Capital Requirements: The risk-based capital
requirements replace (or supplement) the existing ad hoc
minimum capital and surplus requirements with stan-
dards that reflect the operations of each company and
the risks that it faces.

2. Solvency Monitoring: The risk-based capital standards
serve as an additional tool in the insurance commis-
sioner’s solvency monitoring repertoire, to be used in
conjunction with more comprehensive financial exami-
nations.

3. Legal Authority: The risk-based capital model act pro-
vides the insurance commissioner with legal authority to
intervene in a company’s operations if it appears to be
financially troubled.

4. Rate-Making: The risk-based capital formula might be
used to determine the needed capital for a “return on
equity” rate filing.

5. Marketing: The risk-based capital ratio might be used
as a marketing tool to identify “stronger” or “weaker”
companies, either by the companies themselves or by
independent agents and financial analysts.

The last two uses have been expressly prohibited by the NAIC,
as illustrated by the June 1993 statement of the NAIC Working
Group:

Since the formula is intended to identify insurers that
require regulatory attention and does not purport to
compute a target level of capital, the Working Group
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does not believe the results of this formula should be
used in setting or reviewing premium rates or in de-
termining an appropriate rate of return for an insurer.
Furthermore, this formula should not be used to rate
insurers, as many other factors must be taken into con-
sideration in such an evaluation.80

The first three purposes listed above are summarized by Vincent
Laurenzano [37, p. 100] as follows:

The primary objective of the NAIC’s risk-based capital
project is to raise the safety net that statutory surplus
provides for policyholder obligations. This enhance-
ment of statutory surplus is to be accomplished by
replacing the current fixed minimum capital require-
ments with a flexible capital standard that is related
to the size and the risk profile of an insurer’s bal-
ance sheet and underwriting activities. For property
and casualty insurers the intent is to set a threshold
level of capital, based upon industry performance and
individual insurer characteristics, which will raise the
statutory capital level from its current generally low
and arbitrary amounts to a realistic base. The proposed
capital standard will enable regulators to more effec-
tively use statutory remedies and, in conjunction with

80See also Sections 8B and 8C of the NAIC Risk-Based Capital Model Act:
² Section 8B: It is the judgment of the legislature that the comparison of an insurer’s

Total Adjusted Capital to any of its RBC levels is a regulatory tool which may in-
dicate the need for possible corrective action with respect to the insurer, and is not
intended as a means to rank insurers generally. Therefore : : : the making, publishing : : :
of any advertisement, announcement, or statement : : : with regard to RBC levels of any
insurer : : : is prohibited.
² It is the further judgment of the legislature that the RBC Instructions, RBC Reports,

Adjusted RBC Reports, RBC Plans, and Revised RBC Plans are intended solely for use
by the commissioner in monitoring the solvency of insurers and the need for possible
corrective action with respect to insurers and shall not be used by the commissioner for
ratemaking nor considered or introduced as evidence in any rate proceeding nor used
by the commissioner to calculate or derive any elements of an appropriate premium
level or rate of return for any line of insurance which an insurer or any affiliate is
authorized to write.



388 RISK-BASED CAPITAL REQUIREMENTS

the array of other solvency tools, hasten intervention
into troubled situations.

Therefore the goals of the NAIC’s risk-based capital
project are to:

² relate capital and surplus requirements of an insurer
to the risks inherent in its particular operations;

² establish a universally recognized capital standard;
and

² provide regulators with the authority to enforce
compliance with more appropriate capital require-
ments.81

10. CONCLUSION

The risk-based capital requirements are the product of the
combined efforts of regulators and actuaries. Regulators had the
authority to set capital requirements for insurance companies,
and actuaries had the expertise to determine appropriate param-
eters for each charge.

Many parts of the risk-based capital formula reflect the con-
tributions of casualty actuaries, from the six-category structure
of the covariance adjustment to individual charges (such as the
growth charge) or components of charges (such as the loss con-
centration factor, the claims-made business offset, or the loss-
sensitive contract offset).

The present risk-based capital formula is but the first step in
the actuarial analysis of financial strength. Numerous other for-

81A similar perspective is reflected in Barth [7, p. 3]: “The NAIC RBC system operates
in two basic fashions. First, it acts as a tripwire system that gives regulators clear legal
authority to intervene in the business affairs of an insurer that triggers one of the warning
levels. As a tripwire system, RBC alerts regulators to undercapitalized companies while
there is still time for the regulators to react quickly and effectively to minimize the overall
costs associated with an insolvency. Secondly, the RBC results may be used to intervene
in the management of a company that is found to be in hazardous condition during the
course of an examination.”
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mulas and models are now being developed by actuaries under
the rubric of “dynamic financial analysis.” The development of
the NAIC risk-based capital system shows the theoretical poten-
tial and practical limitations of one type of solvency monitoring
system. Readers of this paper should now have a better grasp of
what has been accomplished, as well as a determined but realistic
view of what may yet be achieved.

11. AN ILLUSTRATION

The risk-based capital formula has many interlocking pieces.
This section provides a fully documented illustration, showing
the capital requirements for a hypothetical insurance company,
to help the reader understand the components of the formula.

The NAIC provides a risk-based capital diskette to each do-
mestic insurance company. The exhibits in this illustration are
based directly on the NAIC diskette for the 1995 risk-based cap-
ital submission, which was due in early 1996.

Most of the NAIC diskette is automated: the company copies
entries from the financial statements to the diskette, and the
spreadsheet calculates the risk-based capital charges. For a few
cells, such as the number of issuers for the bond size adjustment
factor, there is no corresponding entry in the financial statements,
and the company must provide the required figures.

The NAIC Instructions contain all the cross-references be-
tween the risk-based capital diskette and the Fire and Casualty
Annual Statement. These cross-references are not repeated here.

Certain factors, such as the reserving risk industry-wide ad-
verse development factors and the interest discount factors, are
promulgated by the NAIC. The method of deriving these factors
is covered in the text of this paper. Since many of these factors in-
volved judgment, they cannot be replicated by others, and their
derivation is not illustrated here. These factors are hard-coded
into the NAIC diskette.
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This illustration follows the rounding and presentation for-
mats used in the NAIC diskette. In general, although intermedi-
ate values are shown in rounded format, actual values are kept
with full precision and the final risk-based capital requirements
are calculated to the dollar. Thus, there are numerous rounding
discrepancies in the exhibits and the documentation. To repli-
cate the final risk-based capital requirements, the reader should
recalculate the intermediate values with greater precision.

Simplifications

There are several minor differences between the entries re-
quired of the company and the illustration shown here.

² For the reserving risk and written premium risk components,
the company enters the historical information from Schedule
P. The risk-based capital spreadsheet determines the “company
average development” and the “company average loss ratio”
by line of business. (The “industry average development” and
the “industry average loss ratio” by line of business are pro-
mulgated by the NAIC, and they are hard-coded in the spread-
sheet.) This illustration does not show the calculation of these
factors, since the text of this paper provides an example. In-
stead, the illustration assumes that these figures are given.

In addition, certain logical values are calculated by the
spreadsheet. For instance, for the written premium charge, the
spreadsheet seems to ask, “Does the company pass the de min-
imus test?” This is not an input cell. Rather, the user enters the
Annual Statement premium figures for each accident year, and
the spreadsheet determines if the company passes the de min-
imus test.82

² Certain exhibits are abbreviated in this illustration. For in-
stance, the reserving risk and written premium risk charges

82The reader should consult the NAIC Instructions to see which cells must be entered
directly and which are calculated by the spreadsheet. This paper is not intended as a
“how-to manual” for completing the risk-based capital submission.
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consider all the Schedule P lines of business. This illustration
uses only the first six lines of business, and the documentation
discusses only three of these. Showing more lines of business
simply complicates the illustration and adds no more educa-
tional information.

² The risk-based capital charges for investments in affiliates can
be exceedingly complex, particularly for large, multi-layered
insurance groups. This illustration makes no attempt to cover
the various potential situations. Rather, it assumes that the in-
surance company is the sole owner of several subsidiaries,
whose book value and risk-based capital requirements are
given. The intention is to illustrate how the risk-based capital
formula deals with investments in affiliates, not to illustrate all
the possible variations.

Order

This illustration follows the format of the NAIC exhibit. It
covers

² asset risk charges for unaffiliated investments;

² investments in affiliates;

² credit risk charges: reinsurance recoverable and other receiv-
ables;

² reserving risk charges;

² written premium charges;

² off balance sheet risks and growth charges;

² the covariance adjustment; and

² summary.

The format of the NAIC exhibits is sometimes confusing. For
instance, the “asset risk charges” exhibits have entries for both
the R1 and the R2 risk components, and the exhibits do not always
clearly separate them.
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Investments

Calculation of the investment risk charges may be divided
(conceptually) into three steps:

1. investments in unaffiliated enterprises;

2. adjustments to the RBC charges for these investments:
the asset concentration factor and the bond size factor;
and

3. investments in affiliated enterprises.

Unaffiliated Investments

The basic risk-based capital charge for investments in unaf-
filiated enterprises is the statement value of the investment times
the RBC factor. The RBC factors differs (a) by type of invest-
ment and (b) by quality classification of the investment. Two
additional charges are then included: a bond size factor charge
and an asset concentration charge.

Bond Investments

Exhibit 1 shows the risk-based capital requirements for in-
vestments in bonds of unaffiliated enterprises.

² The company enters the statement values in the first numeric
column.

² The RBC factors in the second numeric column are hard-coded
into the spreadsheet.

² The risk-based capital charge in the third numeric column is
the product of the entries in the first two columns.

The exhibits throughout this illustration are intended to high-
light the major sources of risk, not necessarily to reflect prevalent
industry practice. For instance, the bond risk charges are high
only for bonds below investment grade quality. In this illustra-
tion, the company owns $35,000,000 of bonds that are “in or near
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default” (Class 06).83 This set of bonds gives a risk-based capi-
tal charge of $10,500,000, which is almost half of the total bond
charge (before the bond size adjustment factor) of $21,800,000
($3,300,000 + $18,500,000).

Class 01 bonds are not subject to the bond size factor. For
the remaining bonds, there are 227 issuers in this example. (The
company must enter this number. It is not readily available from
other Annual Statement exhibits, except by counting individual
issuers.)

The bond size adjustment factor is calculated as

[(50¤250%) + (50¤130%) + (127¤100%)]¥227 = 139:65%:

In other words, the risk-based capital charge for bonds subject
to the bond size factor, or $18,500,000, must be multiplied by
1.3965. The NAIC exhibit shows this as an additive factor, not
a multiplicative factor. That is, the $18,500,000 is multiplied by
0.3965 to give $7,334,802, and this product is added to the other
bond charges to give a total of $29,134,802. This figure, along
with mortgages, other loans, and part of the asset concentration
charge, becomes the R1 component for the square root rule.

Unaffiliated Stock

The investments in unaffiliated stocks are divided between
preferred stock and common stock, as shown in Exhibit 2. The
risk-based capital charges for preferred stock are similar to those
for corporate bonds with an additional 2% charge in each qual-
ity class (except for Class 06, which already has the maximum
charge of 30%).

Investments in unaffiliated common stocks have a risk-based
capital charge of 15%. Investments in non-government money
market funds have a charge of 0.3%.

83This illustration is heuristic only, with large amounts of Class 06 and Class 04 bonds
(so that there are significant charges) and few other corporate bonds (so that there is a
significant bond size factor).
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The charges for preferred stock and common stock, along
with the charges for other equities (such as real estate) and part
of the asset concentration charge, becomes the R2 component for
the square root rule.

Other Investments

Exhibit 3 shows investments in several other types of securi-
ties, divided between long-term assets and short-term assets:

² real estate;

² mortgages;

² other long-term (Schedule BA) assets;

² collateral loans;

² cash; and

² other short-term investments.

As is true for investments in bonds and stocks, the RBC fac-
tors are hard-coded, the statement values are entered by the com-
pany, and the RBC charges are the products of these two figures.
Some of these charges are included in the R1 risk component and
some are included in the R2 risk component.

Asset Concentration Charges

The asset concentration worksheet doubles the risk-based cap-
ital charges for investments from the ten largest issuers. Invest-
ments that have less than a 1% risk-based capital charge, such as
government bonds, are not included. Similarly, investments that
already carry the maximum risk-based capital asset risk charge
of 30%, such as Class 06 corporate bonds, are not included.
In addition, affiliated common stock, preferred stock, affiliated
bonds, and home office properties are excluded.

The remaining assets are grouped by issuer to determine the
ten largest groups. The insurance company may hold both stocks
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and bonds from the same issuer, as in the first several examples
in Exhibit 5. The stocks and bonds are combined to determine
the ten largest issuers.

The asset concentration factors are shown in Exhibit 4. These
are the same factors as for the original investments. Thus, the
asset concentration procedure doubles the charge for these in-
vestments.

The “additional RBC” charges shown in Column 4 of Exhibit
5 are subtotaled into fixed income charges and equity charges,
and they are included in the R1 risk component and the R2 risk
component, respectively.

Investments in Subsidiaries

To illustrate the treatment of the risk-based capital charges
for investments in affiliates, this illustration shows several sub-
sidiaries: two directly-owned U.S. property/casualty insurance
subsidiaries, one indirectly-owned U.S. property/casualty in-
surance subsidiary, the holding company that owns this prop-
erty/casualty insurer and that has a value in excess of the
indirectly-owned subsidiary, one alien insurer, and one invest-
ment subsidiary.

The risk-based capital charges are shown in Exhibit 6, and
additional detail is shown in Exhibit 7. The charges for the insur-
ance subsidiaries are included in the R0 risk component, which is
outside the square root procedure in the covariance adjustment.
The charge for the holding company’s value in excess of the
indirectly-owned subsidiary is an equity charge, so it is included
in the R2 risk component. One “looks through” the investment
subsidiary to the stocks (or bonds) that it owns. In other words,
the equity risk charge for the stocks owned by this investment
subsidiary is passed up to the parent company’s R2 risk category.

Because the R2 risk component is relatively small in this il-
lustration (as is true for most U.S. insurance companies) relative
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to the reserving risk charge and the written premium risk charge,
the marginal effect of each dollar of R2 risk charge after covari-
ance is weak.

Thus, the relative effect of the risk charge for each affiliate is
more extreme than it appears in Exhibit 6. The charges included
in the R0 risk component are powerful. The charges included in
the R2 risk component are diluted by the square root rule.

Credit Risk

The credit risk Exhibit 8 has two sections. The bottom section
lists five miscellaneous receivables from page 2 of the Annual
Statement:

² federal income tax recoverable (page 2, line 13);

² interest, dividends, and real estate income due and accrued
(page 2, line 15);

² amounts recoverable from parents, subsidiaries, and affiliates
(page 2, line 16);

² amounts receivable related to uninsured accident and health
plans (page 2, line 18); and

² aggregate write-ins for other than invested assets (page 2, line
20).

The statement values in Column 4 are entered by the com-
pany from its Annual Statement balance sheet. The RBC factors
in Column 5 are hard-coded in the spreadsheet. The risk-based
capital requirements in Column 6 are the products of the entries
in the preceding two columns.

Ceded Reinsurance

The top section of Exhibit 8 displays the charge for reinsur-
ance recoverables, which is ten percent of the outstanding bal-
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ance. As discussed in the text of this paper, there are several
modifications to this charge.

² There is no charge for reinsurance recoverable from U.S. af-
filiates. As the first and fifth rows of this section indicate,
recoverables from non-U.S. affiliates only are listed.

² There is no charge for reinsurance recoverables from involun-
tary (residual market) pools. As the third and seventh rows of
this section of the exhibit indicate, recoverables from voluntary
pools only are listed.

² There is no charge for reinsurance recoverables from certain
voluntary pools and associations. The NAIC Working Group
explains that

Not all voluntary pools receive the reinsurance RBC
charge. List those pools for which an exemption is
claimed in the table below. The sum of the ceded
balances in the table below and the sum of the ceded
balances in the RBC table above should equal the
total in lines 0799999 and 1699999 of Schedule F
Part 3.

The Provision for Reinsurance

² The statutory provision for reinsurance (that is, the “Sched-
ule F penalty”) is deducted from the reinsurance recoverables
before application of the risk-based capital charge.84 To do
otherwise would double-count the liability or the capital re-
quirement.

In the illustration, the unadjusted recoverable is shown in
Column 1 in the upper half of the exhibit, the provision for
reinsurance is shown in Column 3, and the difference, which
is the “amount subject to RBC,” is shown in Column 4.

84For the computation of the “provision for reinsurance,” see Feldblum [21].
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For the unaffiliated reinsurers, there are various Schedule
F penalties shown in the exhibit.

² The largest authorized unaffiliated reinsurer has been clas-
sified as “slow-paying” for this ceding company, and its
balances are not secured. Thus, there is a large Schedule F
penalty on line 2, and the ceded balances subject to RBC
are $18,500,000.

² For the recoverables from domestic unaffiliated unautho-
rized reinsurers in line 6, or $10,000,000, 80% is secured by
funds withheld or letters of credit. The Schedule F penalty
is $2,000,000, and the ceded balances subject to risk-based
capital charges equal $8,000,000.

² Very little of the recoverables from non-domestic unaffil-
iated unauthorized reinsurers in line 8, or $7,500,000, is
secured by funds withheld or letters of credit. The Sched-
ule F penalty is large ($6,500,000) and the ceded balances
subject to risk-based capital charges are small ($1,000,000).

The figures in Column 4, the “amounts subject to RBC,” are
multiplied by the credit risk factor of 10% to give the figures in
Column 5, the “RBC requirements.” These amounts are summed
to give the risk-based capital charge of $4,750,000 for reinsur-
ance recoverables. To this is added the charge for miscellaneous
recoverables to give the total credit risk RBC of $4,885,000.

Reserving Risk Charge

The risk-based capital underwriting risk charges use all the
Schedule P lines of business. For simplicity, the first six of these
lines are shown on Exhibit 9. In order to illustrate the vari-
ous adjustments that must be considered, the computation of the
charges for three of these lines is described below.

² Private Passenger Automobile Liability is the company’s lar-
gest line in premium volume and second largest line in reserve
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volume. The underwriting risk charges for this line use the
standard formula, with no adjustments (in this illustration) for
loss-sensitive contracts or for claims-made business.

² Workers Compensation, one-fifth of whose business is written
on retrospectively rated plans, receives the loss-sensitive con-
tract offset on this portion.

² Medical Malpractice is partly written on occurrence forms, to
which the full capital charges apply, and partly written on
claims-made forms, to which the 20% claims-made reduction
applies.

All dollar amount entries are in thousands, since the figures
are from Schedule P, whose entries are in thousands of dollars.
The final risk-based capital charges, however, are converted back
to whole dollars.

The sixth row of figures on the exhibit shows “Loss + LAE
Unpaid Sch P Part 1 (in 000s).” In the tenth and eleventh rows
of figures, the company enters the percentage of reserves for ac-
cidents relating to loss-sensitive business, such as retrospectively
rated workers compensation policies or reinsurance treaties with
sliding scale commission rates. In 1994, this information was not
found elsewhere in the Annual Statement. In 1995, a new Part
7 was added to Schedule P to provide this information (Part 7,
Section 1, Column 4).85 The illustration assumes that one-fifth
of the workers compensation business is written on retrospec-
tively rated plans, and one-fifth of the reserves are for accidents
relating to such business.

The thirteenth row of figures shows the reserves relating to
business written on claims-made forms. The claims-made risk
charge reduction applies to medical malpractice business only.

85See Feldblum [20] for further discussion of this statutory exhibit.
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The computations for the other lines shown on the exhibit,
homeowners/farmowners, commercial auto liability, and com-
mercial multi-peril, have no additional features beyond those al-
ready discussed.

Loss Concentration Factor

The sum of the reserving risk charges for the six lines of
business is $374,611,461, shown on Row 15. The loss concen-
tration percentage is the ratio of unpaid losses and LAE for the
largest line, or $1,250,000,000 for workers compensation, to un-
paid losses and LAE for all lines combined, or $2,425,000,000.
This ratio is 0.515464. This figure is not shown on the exhibit.

The adjustment for diversification by line, or the loss concen-
tration factor, is

70% + 30%¤ (Loss Concentration Percentage):

In this illustration, the adjustment is

70% + 30%¤51:5464% = 85:464%:

Multiplying this factor by the unadjusted charge of $374,611,461
gives the “Net Loss + LAE Risk-Based Capital Charge” of
$320,157,630 in the Total column of Row 17.

Written Premium Charge

Exhibit 10 shows the same lines of business as Exhibit 9. We
discuss the same three lines as for the reserving risk charge.

The format of the written premium risk charge exhibit is sim-
ilar to that of the reserving risk charge exhibit. The “Industry
Loss & LAE Ratio” on Row 4 is based on 1982–1991 historical
experience. It is hard-coded into the spreadsheet, and it is not
updated each year.
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$282,715,595 at the bottom of the exhibit (Row 17, Total col-
umn).

Off Balance Sheet Risks

The “miscellaneous off balance sheet items” in Exhibit 11
show three charges:

² noncontrolled assets, from General Interrogatory #20;

² guarantees for affiliates, from Note 4 to the financial state-
ments; and

² contingent liabilities, from Note 8 to the financial statements.87

The risk-based capital factor is 1% for each of these, which
is hard-coded into the second numeric column of the exhibit.
The figures in the first numeric column, “Statement Value,” are
entered by the company. The RBC charges in the third numeric
column are the products of the entries in the first two columns.
These charges are included in the R0 risk category.

The only miscellaneous off balance sheet item in this illustra-
tion stems from a suit against the company, unrelated to its insur-
ance operations, seeking $15,000,000 in damages. The company
believes that it has no liability; no entry is made to the balance
sheet, though a disclosure is made in the notes to the financial
statements. The risk-based capital charge is 1% of this amount,
or $150,000.

Excessive Growth

The excessive growth RBC charge depends upon the rate of
premium growth during the past three years for the group of
which the company is a member. This is the only place where
consolidated group figures are used in the risk-based capital
calculation. Insurance company fleets sometimes shift an entire

87The interrogatory numbers and financial statement note numbers are for the 1995
Annual Statement. The numbers may be different in subsequent years.
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block of business from one member to another member. If in-
dividual company premium were used to determine excessive
growth, this shift of business would show up as a surge in growth,
when in fact there is no additional risk.

The excessive growth charge depends upon gross written pre-
miums, not net written premiums. New insurers will often use
much pro-rata reinsurance to lessen their risks and to gain un-
derwriting assistance from the reinsurers. As these new insurers
mature, they will eliminate much of the reinsurance coverage,
in order to retain more of the profits from their book of bus-
iness.

The excessive growth charge relates to the presumed unfamil-
iarity of the insurance company with the underwriting or reserv-
ing characteristics of a new book of business. This unfamiliarity
is reflected in the growth of gross written premium, regardless
of whether the insurer is reinsuring part of the risk. Of course,
the growth charge is applied to net written premium and net loss
reserves, so if the reinsurer has indeed transferred the underwrit-
ing and reserving risks to reinsurers, it will have no additional
capital requirements.

Conversely, when the primary insurer takes down its reinsur-
ance coverage, its net business has indeed increased. But this is
not growth that reflects unfamiliarity with the characteristics of
the book of business, so it does not affect the calculation of the
growth charge factor. Of course, since the primary company is
retaining more of the business, its risks have increased, so any
growth charge factor that it does have (from increases in gross
written premium), as well as the standard written premium and
reserving risk factors, are applied to a larger volume of net writ-
ten premium or net loss reserves.

The company enters the gross written premium figures for
the consolidated group in the first four rows of Exhibit 12. The
spreadsheet calculates:
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Risk-Based Capital Ratio

The company’s adjusted capital in this illustration is
$1,335,000,000, as shown in Exhibit 14. This figure is derived
from the company’s policyholders’ surplus as recorded in the
Annual Statement, along with the adjustments noted in the text
of this paper, such as the adjustments for loss reserve discounts.

Since the company’s adjusted capital exceeds the company
action level, no level of action is indicated. The company’s risk-
based capital ratio is $1,335,000,000¥$426,616,711, or 3.13. In
other words, the company is in reasonable financial condition,
though it is not particularly strong.
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EXHIBIT 4

ASSET CONCENTRATION FACTORS

Type Asset Factor

Class 02 Unaffiliated Bonds 0.010
Class 03 Unaffiliated Bonds 0.020
Class 04 Unaffiliated Bonds 0.045
Class 05 Unaffiliated Bonds 0.100
Unaffiliated Preferred Stock—Class 01 0.023
Unaffiliated Preferred Stock—Class 02 0.030
Unaffiliated Preferred Stock—Class 03 0.040
Unaffiliated Preferred Stock—Class 04 0.065
Unaffiliated Preferred Stock—Class 05 0.120
Real Estate Excluding Home Office 0.100
Real Estate Encumbrance Excluding Home Office 0.100
Schedule BA Assets 0.200
Aggregate Write-Ins for Invested Assets 0.050
Collateral Loans 0.050
Mortgages 0.050
Unaffiliated Common Stock 0.150
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EXHIBIT 11

MISCELLANEOUS OFF BALANCE SHEET ITEMS

(1) (2) (3)
Statement Value Factor RBC Requirement

(1) Non-controlled Assets 0 £ 0:010 = 0
(2) Guarantees for Affiliates 0 £ 0:010 = 0
(3) Contingent Liabilities 15,000,000 £ 0:010 = 150,000
(4) Total Miscellaneous

Off Balance Sheet Items 15,000,000 150,000
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EXHIBIT 13

PART 1

CALCULATION OF TOTAL RISK-BASED CAPITAL
AFTER COVARIANCE

RBC Amount

R0—Asset Risk—Subsidiary Insurance Companies
(1) Affiliated U.S. P/C Insurers—Directly Owned 219,043,335
(2) Affiliated U.S. P/C Insurers—Indirectly Owned 189,973,343
(3) Affiliated U.S. Life Insurers—Directly Owned 0
(4) Affiliated U.S. Life Insurers—Indirectly Owned 0
(5) Affiliated Alien Insurers 28,875,134
(6) Non-controlled Assets 0
(7) Guarantees for Affiliates 0
(8) Contingent Liabilities 150,000
(9) Total R0 438,041,812

R1—Asset Risk—Fixed Income
(10) Class 01 U.S. Government Agency Bonds 3,300,000
(11) Unaffiliated Bonds Subject to Size Factor 18,500,000
(12) Bond Size Factor RBC Charge 7,334,802
(13) Bonds—Affiliated Investment Subsidiary 0
(14) Bonds—Affiliated Holding Company in excess of

Insurance Subsidiaries 0
(15) Bonds—Investment in Parent 0
(16) Bonds—Affiliated U.S. P/C Not Subject To RBC 0
(17) Bonds—Affiliated U.S. Life Not Subject To RBC 0
(18) Bonds—Affiliated Non-insurer 0
(19) Mortgage Loans 500,000
(20) Collateral Loans 125,000
(21) Cash 15,000
(22) Short-Term Investments 0
(23) Asset Concentration RBC—Fixed Income 564,835
(24) Total R1 30,339,637
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EXHIBIT 13

PART 2

CALCULATION OF TOTAL RISK-BASED CAPITAL
AFTER COVARIANCE

RBC Amount

R2—Asset Risk—Equity
(25) Common—Affiliated Investment Subsidiaries 17,500,000
(26) Common—Affiliated Holding Company in excess of

Insurance Subsidiaries 9,485,912
(27) Common—Investment in Parent 0
(28) Common—Affiliated U.S. P/C Not Subject To RBC 0
(29) Common—Affiliated U.S. Life Not Subject To RBC 0
(30) Common—Affiliated Non-insurer 0
(31) Preferred—Affiliated Investment Subsidiaries 0
(32) Preferred—Affiliated Holding Companies in excess of

Insurance Subsidiaries 0
(33) Preferred—Investment in Parent 0
(34) Preferred—Affiliated U.S. P/C Not Subject To RBC 0
(35) Preferred—Affiliated U.S. Life Not Subject To RBC 0
(36) Preferred—Affiliated Non-insurer 0
(37) Unaffiliated Common Stock 52,560,000
(38) Unaffiliated Preferred Stock 380,000
(39) Real Estate 17,500,000
(40) Schedule BA Assets 2,000,000
(41) Aggregate Write-ins for Invested Assets 375,000
(42) Asset Concentration RBC—Equity 720,512
(43) Total R2 100,521,425

R3—Asset Risk—Credit
(44) One half of Credit RBC Charge 2,442,500

R4—Underwriting Risk—Reserves
(45) One half of Credit RBC Charge 2,442,500
(46) Total Adjusted Unpaid LLAE Reserve RBC Charge 319,982,040
(47) Excessive Growth Charge—Loss/LAE Reserve 70,325,000
(48) A&H Claims Reserves Adjusted for LCF 0
(49) Total R4 392,749,540

R5—Underwriting Risk—Net Written Premium
(50) Total Adjusted NWP RBC Charge 282,715,595
(51) Excessive Growth Charge—Written Premiums 25,200,000
(52) A&H Earned Premium Adjusted for PCF 0
(53) Total R5 307,915,595

(54) Total RBC After Covariance 948,037,136
(55) Authorized Control Level RBC 426,616,711
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EXHIBIT 14

COMPARISON OF TOTAL ADJUSTED CAPITAL
TO RISK-BASED CAPITAL

(1)
Abbreviation Amount

(1) Total Adjusted Capital 1,335,000,000

(2) Company Action Level = 200%
of Authorized Control Level CAL 853,233,423

(3) Regulatory Action Level = 150%
of Authorized Control Level RAL 639,925,067

(4) Authorized Control Level = 100%
of Authorized Control Level ACL 426,616,711

(5) Mandatory Control Level = 70%
of Authorized Control Level MCL 298,631,698

(6) Level of Action, if Any NONE

The following numbers must be reported in the Five
Year History Exhibit on the indicated line

Total Adjusted Surplus to Policyholders 1,335,000,000
Authorized Control Level Risk-Based Capital 426,616,711


