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1  l  TRACS — Introduction

Captives are created to serve their
owner-policyholders. Traditional insur-
ance solvency and ratio standards may
not apply to them. TRACS was devel-
oped by the Tillinghast business of
Towers Perrin to help you prudently
manage and benchmark your captive
operation.

TRACS is not intended to create a 
strict “pass/fail” result since specific
benchmarks and standards may not
be appropriate for all captives. When
applying TRACS to a specific captive,
you should consider that many cap-
tiveinsurance companies are unique.
Practical considerations may be more
important than adherence to an over-
allset of standards. For example, a
captive (and its owner) may be forced
to retain more risk than prudently
advisable because no commercial
insurance alternative is available or

because the cost of commercial insur-
ance or reinsurance is prohibitive.

A captive’s value to its owners depends
on how well it meets its goals. For exam-
ple, a cost-centered captive is focused
on reducing the cost of risk and using
minimal financial resources, while the
purpose of a profit-centered captive is to
add wealth to the organization through
arbitrage and tax planning. Other cap-
tives might be used to stabilize earn-
ings, offer nontraditional products or
shift wealth to a more tax-efficient
mechanism.

In this monograph, we concentrate on
the captive as a special-purpose vehi-
cle for insuring and retaining the risk of
its owners. Whenever a captive steps
outside of its core captive business — to
participate in pools or to write unrelated
business — its financial performance
should be measured more closely to
traditional insurance company stan-

dards. We assume that the typical cap-
tive’s purpose is to provide a cost-efficient
risk financing program, enhance the risk
management process and maintain rea-
sonable financial resources to support
its obligations. 

Many insurance companies use key
financial ratios to manage their busi-
ness. TRACS is designed to measure
the intrinsic risk of the captive, inde-
pendent of benchmarks based on key
financial ratios. However, as a point of
reference we also provide our view on
applicable key financial ratios.

For more information please contact:
John Yonkunas at 860-843-7044 or 
e-mail john.yonkunas@towersperrin.com.

INTRODUCTION

INTRODUCTION



2  l  TRACS — Operational Excellence

Surplus adequacy is the single-most important captive standard or test.
The amount of assets supporting liabilities should reflect a level of confidence
commensurate with risk and with the type of captive.

OPERATIONAL EXCELLENCE

captive and 75% confidence for a sin-
gle-owner “pure” captive. Conduct this
analysis for a five-year planning horizon.
Second, subtract the actual reserve posi-
tion from this amount to determine the
minimum surplus.

The approach would build a complete
financial model for the captive — in the
same way you would build a five-year pro
forma financial statement for the balance
sheet, income statement and cash flow
statement. The financial model would
then simulate key variables such as the:

� Amount of claims

� Timing of claim payments

� Performance of assets.

The model would perform enough sim-
ulations to generate significant adverse
scenarios of financial results, depend-
ing on the exposures, with a certain
degree of probability. The results would
then be used to determine the amount 
of surplus required to finance a higher
level of confidence.

We also suggest that captives develop a
capital management policy statement. In
view of Sarbanes-Oxley, this statement
may help to maintain a financially solvent
position, especially during times of stress.
The statement also establishes a rational
approach toward capital management
that can be reflected upon when operating
performance is higher or lower than antici-

A captive insurance company has many
definitions. For the purposes of TRACS,
we define a captive as: A closely held
insurance company, controlled by its
owners, offering insurance products to
its owners as the principal policyholder
beneficiaries.

TILLINGHAST RECOMMENDED AND
ACCEPTED CAPTIVE STANDARDS
To evaluate the financial health of cap-
tives effectively, we propose the following-
standards:

� Capital management

� Loss reserve adequacy

� Prudent funding and
risk management

� Investment policy and
asset allocation.

TRACS NO. 1: CAPITAL MANAGEMENT 
The capital and surplus is the most 
critical of all measures of performance
or adequacy for all insurance companies,
including captives. Many captives are
well capitalized — some are even over-
capitalized. Captives that maintain low
capital positions often have good rea-
sons for maintaining lower levels. For
example, some captives maintain signif-
icant margins in the loss reserve account
— surplus by another name. Nonethe-
less, we believe that surplus adequacy is
the single-most important captive stan-
dard or test. The amount of assets sup-
porting liabilities should reflect a level of

confidence commensurate with risk and
with the type of captive. Minimum level
of surplus is the amount represented 
by a higher level of confidence, less the
expected value of claims and investment
income. The calculation should be made
over a five-year planning horizon.

Capital Standards

� 95th percentile of ultimate losses 
(for group captives) or

� 75th percentile projected ultimate
losses (for single-owner captives 
writing parent business exclusively)

� Less expected losses and antici-
pated investment income equals
minimum captive surplus.

In presenting this test, we propose an
alternative means of testing surplus ade-
quacy. Instead of traditional premium-to
surplus or loss reserve-to-surplus ratio, as
described earlier, this method recognizes
the unique characteristics of a captive —
size, business mix, attachments and limit
profile. It also reflects the risk arising from
the investment portfolio. Traditional ratios
do not take these differences among cap-
tive companies into account.

Our approach uses a model of the proba-
bility of ruin and a two-step process. First,
determine the amount of assets, including
their anticipated performance, required to
finance the 95% confidence for a group
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pated. An illustrative statement would
have the components outlined below:

Objectives of a Capital Management
Policy Statement
� Capital should be sufficient to support a

predetermined growth in premium. This
growth could come from the addition of
new members or new coverages.

� The reserve position should maintain
a high confidence level, as determined
by an appointed actuary.

� Dividends to members should be
maintained as an ongoing policy.

� Capital and retained earnings should
position the captive to raise the limits
of liability or retention of the program,
if needed.

Constraints of a Capital Management
Policy Statement
� Key performance indicators

– Premium to surplus — no higher
than 1.50

– Reserves to surplus — no higher
than 3.50

– Surplus to liability retention — no
less than 10

� Risk-based capital (RBC) — Mini-
mum capital position based on an
RBC capital adequacy model from
A.M. Best, S&P or some other cus-
tomized approach

� Maintain excess capital to support
liquidity

– Dividends of no less than a pre-
scribed value annually

– Adverse calendar-year claim pay-
ments equal to 50% above normal

– Ability to pay up at least two fully
retained limits claims

� Regulatory — Maintain a solvent posi-
tion that is closely aligned with the
requirements imposed by regulators

� Insurance rating agency — Maintain a
solvent position that is closely aligned
with an A.M. Best rating of A- or better

� Governance and control — Comply
with member agreements, articles of
association and bylaws as appropriate.

TRACS NO. 2: LOSS RESERVE
ADEQUACY
On average, nearly 70% of a commer-
cial insurance company’s liabilities per-
tain to loss and loss expense reserves;
for most captive insurance companies
the average is 90% to 95%. An error in
the loss reserve estimates can materi-
ally impact a company’s key financial
ratios. Therefore, it is imperative that
loss reserves meet certain minimum
reasonableness tests before any key
financial ratios are calculated or com-
pared to industry benchmarks.

The best way to test for adequacy is 
to call in a qualified actuary. The stan-
dard we propose is that the captive’s 
loss reserves be within 5% of a qualified
actuary’s best estimate of reserves. In
addition, any difference between the

captive’s loss reserves and the actuary’s
best estimate should be less than 10%
of surplus.

Adequate Loss Reserves: Adequate
means within 5% of the expected
value of unpaid liabilities developed 
by standard actuarial procedures, with
the difference to be less than 10% 
of surplus.

By adhering to TRACS of minimum 
surplus and reserve adequacy, captive
insurance companies will be in a posi-
tion to demonstrate that they can fulfill
their promised obligations, as well as
bear reasonable risk without fear of insol-
vency. We emphasize that these tests
apply to any insurance entity, whether a
captive or a commercial insurance carrier.
Companies that adhere to these standards
are the ones that survive “down” cycles.

TRACS NO. 3: PRUDENT FUNDING
AND RISK MANAGEMENT
Each captive must generate a sufficient
amount of revenue to support the operat-
ing expenses and losses incurred by the
company. A captive has two primary
sources of revenue: premium and invest-
ment income. Generally, premium income
is significantly more than investment
income, although the relationship varies
substantially by line of insurance. Cap-
tives that write primarily long-tail liability
business will likely generate more invest-
ment income than captives that write 
primarily short-tail property business.
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risk transfer programs include excess of
loss and aggregate stop loss programs.
These programs transfer a significant
amount of risk. Typically, once the pre-
mium is paid, there are no assessments 
or return premiums.

Finite risk transfer programs also include
excess of loss and aggregate stop loss
programs, but the amount of risk transfer
is limited. Finite risk transfer programs
help to spread risk over the course of
time. They also can be a lower-cost pro-
gram should claim experience be signifi-
cantly lower than anticipated. Additional
premiums may be required if adverse
experience emerges, but the amount of
additional premium is limited. 

Reinsurance can also be used creatively
during soft market conditions. The low
cost of reinsurance can be passed on
to members, thereby lowering premiums.
Rather than leave the captive for cheaper
commercial market premiums, we sug-
gest using the captive to access cheap
reinsurance.

The use of reinsurance creates an addi-
tional credit risk to the captive. The default
of a reinsurance program will become
the burden of the captive members. We
suggest that A- rated or better reinsur-
ance carriers be used in a reinsurance
program.

“Sufficient” is a key word in our standard
for prudent funding. In the context of this
standard, the word “sufficient” implies
“more than enough.” Since the actual
value of claims is generally a moving
target until claims are settled, it is likely
that the projected expected value of
claims may be too low. Our approach 
is to determine a premium that will be
more than enough to fund expenses and
claims. Therefore, it would be appropriate
to include a margin for the risk of adverse
deviations in claim experience.

Some would argue that including a margin
for risk in the determination of premium
is redundant and overlaps with the buffer
provided by the surplus of the captive.
This may be true to a point, but as sur-
plus erodes, it must be replaced to satisfy
the minimum surplus level of TRACS. An
actuarial pricing axiom states that, over
the course of time, premiums based on
expected value pricing will eventually lead
to insolvency.

A corollary to prudent funding is man-
aging the overall volatility and exposure 
to claims. Sometimes, using premiums
and capital to manage the risk of
adverse experience is too expensive.
Captives should consider using com-
mercial reinsurance as an alternative
source of funding.

We segregate reinsurance programs
into two groups — traditional risk trans-
fer and finite risk transfer. Traditional

Finite risk transfer programs also include excess of loss and aggregate stop loss programs, but the
amount of risk transfer is limited. Finite risk transfer programs help to spread risk over the course of time.
They also can be a lower-cost program should claim experience be significantly lower than anticipated.

Prudent Funding: Revenues (pre-
mium plus investment income) must
be more than sufficient to cover
expenses and the present value of
expected losses.

Premiums should contain a provision 
for the expected operating and under-
writing expenses of the captive. Operating
expenses include such items as general
management and administration, and
applicable premium tax, audit, actuarial
and legal services. Reinsurance premi-
ums may also be a significant compo-
nent of operating expenses. Underwriting
expenses include the present value of
claims and claim handling expenses.
“Claim handling expenses” refers to the
cost of adjusting claims and other inter-
nal claim management costs.

The expected value of claims reflects
both indemnity and defense retained by
the captive. Generally accepted actuarial
techniques should be used to project the
expected value of claims as well as the
expected cash flow pattern for claims. A
present value estimate of claims can be
determined by discounting the expected
cash flow of claims using an appropriate
discount rate that reflects the maturity of
the cash flow pattern and current finan-
cial market conditions. We suggest the
use of a high investment grade vehicle
such as a Treasury bond or AAA corpo-
rate bond as the basis for annual dis-
count rates.
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and over 10:1 in some offshore domi-
ciles. TRACS range of “normal” ratios is
shown in Exhibit 5.

no similar regulation exists in the off-
shore or European captive domiciles.
Many captives, particularly group cap-
tives, are unwilling or unable to raise
sufficient capital to meet this test. 

The second school of thought holds that
risk taking is an area in which captives
differ from traditional insurers. Captives
should be willing to take higher risks, as
long as they recognize that additional
contributions may be required to cover
unfunded liabilities. In this scenario, the
captive would operate under a higher-
than-normal risk retention ratio (see
Exhibit 6).

RESERVES-TO-SURPLUS RATIO
Another key measure of insurance com-
pany financial strength is the ratio of
reserves to surplus. Exhibit 7, on page 11,
shows that, for U.S. commercial line

insurers, this ratio has decreased steadily
from 269% in 1992 to 157% in 1999.
This decrease is directly correlated to a
shift from hard to soft market conditions.  

As companies emerge from the hard
market, reserve levels are set conserva-
tively. These reserve levels are gradually
reduced as prices soften. At the trough
of the soft market, reserve levels are set
optimistically, leading to unrealistic mea-
sures of profits and low reserve-to-surplus
ratios. Once the trough is reached, com-
panies begin to strengthen reserves. The
cycle is completed during the entry into 
a hard market. Reserves are strength-
ened, which causes surplus to decrease,
which causes the ratio to increase. Most
recently, the traditional insurance industry
added over $30 billion to its reserve posi-
tion in 2001 ($10.8 billion) and 2002
($21.6 billion). This addition to reserve

Long-tail casualty business  
(below $10 million annual premium)

Short-tail casualty business  
(e.g., claims made)

 

1:1 - 4:1

2:1 - 5:1

Low-frequency, high-severity  
casualty (e.g., excess of loss) 2:1 - 5:1

High-frequency, low-severity  
losses (e.g., primary) Up to 5:1

Property-type coverages — non-CAT 2:1 - 5:1

Property-type coverages — CAT Less than 1:1

 

 

EXHIBIT 5
TRACS Premium-to-Surplus Ratios

Implied Surplus  
Requirement Based on

$500,000 Retention

Single-owner, non-casualty, non-catastrophe

Captive Type and Exposure
Retention-to- 
Surplus Ratio

200% $   250,000

$   500,000

$1,000,000

$2,000,000

$5,000,000

Up to 100%

Up to 50%

Up to 25%

Up to 10%

      

Single-owner, low-frequency casualty

Group captive, small sophisticated membership, low-frequency casualty 

Group captive, small membership of midsize insureds 

Group captive, broad membership of small insureds 

EXHIBIT 6
TRACS Risk Retention-to-Surplus Ratio

Captives should be willing to take higher risks, as long as they
recognize that additional contributions may be required to cover
unfunded liabilities.

RISK RETENTION-TO-SURPLUS RATIO
There are two schools of thought on this
ratio. The first, as contained in New York
State’s insurance regulations, holds that
an insurance company is not permitted to
expose more than 10% of its surplus to
any single loss or risk. In other words, the
surplus position of the captive should be
sufficient to finance 10 very large claims.
Illinois and Colorado apply the “10%
rule” to group captives. Many other 
U.S. domestic domiciles use this rule as 
a point of reference. To our knowledge,



positions raised the reserve-to-surplus
ratio for the industry as it headed to the
peak of a hard market.

The reserve-to-surplus ratio is important
for captives because it measures the
impact on a captive’s surplus position
due to an inaccurate loss reserve posi-
tion. For instance, if the reserve-to-surplus
ratio is 6.0, a 10% undervaluing of the
liability will reduce capital by 60% — 
a figure not at all uncommon these days.
TRACS recommends the values shown
in Exhibit 8 as the approximate levels.
At higher levels, the captive financial
strength may reasonably be challenged.

Loss reserves may be hidden “off bal-
ance sheet” by means of traditional or
finite reinsurance. A captive’s financial

performance as regards loss reserve
adequacy also involves its dependence
and credit risk arising from reinsurance.
Thus all examinations of captive loss
reserves should include amounts recov-
erable from reinsurance and the credit
exposure to surplus.

TRADE OR COMBINED RATIO
A measure of success for an insurance
company is the trade ratio, sometimes
called the combined ratio. The trade
ratio is the sum of the loss ratio (losses
to earned premiums) and the expense
ratio (expenses to written premiums).
Exhibit 9, on page 12, depicts how the
U.S. commercial line insurance company
trade ratio has fared over the past 10

years. The trend in the trade ratio is
directly correlated to the cycles in mar-
ket prices. As the market emerged from
a period of soft prices, rate increases led
to a reduction in the trade ratio. As the
market entered a period of soft prices,
rate decreases led to an increase in the
trade ratio.

TRACS recommends a long-term (five
year minimum) benchmark trade ratio
for captives at not more than 100% for
short-tail writers and 110% for long-tail
writers. This in turn can be broken down
into an expense ratio of not more than
20% and a pure loss ratio of not more
than 80% (100% for long-tail writers).

The performance of a trade ratio, how-
ever, is also affected by investment
returns. Some insurance companies
use sophisticated dynamic financial
analysis (DFA) and return-on-equity
(ROE) models to evaluate target rates 
of return. The ROE models are based
on the anticipated cash flow of funds
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Commercial Lines
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EXHIBIT 7
Ratio of Reserve to Surplus

Long-tail casualty business  

Short-tail business  

 

3:1

 5:1

4:1
Mixed portfolios (not  
predominantly one of the above)

EXHIBIT 8
TRACS Loss Reserves-to-Surplus Ratio



INVESTMENT INCOME RATIO
This ratio compares net investment income
to mean assets, which is one way to mea-
sure asset management performance. The
ratio has been decreasing over the past
10 years as interest rates have declined
(see Exhibit 11, page 13).

Most captives tend to invest conserva-
tively. Some captives invest a portion of
their assets in parent operations while
others use non-invested assets, such 
as letters of credit. Captive managers
should match asset maturities more care-
fully with liability payouts, especially as
the discounting of loss reserves becomes
more prevalent. Allocating a significant
portion of assets to nonperforming invest-
ments, such as LOCs, implies that reserves
for claims should not be discounted for
the time value of money. These nonper-
forming assets supporting the liability do
not generate investment income.

The benchmark for judging captive invest-
ment return should be based on a pub-
lished equity or bond index. A lower rate
of return is less important to a captive
than it is to a commercial insurer, unless
the investment income is needed to sup-
port underwriting losses or discounted
loss reserves. We are not proposing 
any specific index as a benchmark for
captives, since investment managers
themselves do not agree on any single
standard. The benchmark of each cap-
tive depends on the investment policy
statement objectives and constraints.

and claims, the amount of funds and
claims, and the volatility of claims. These
DFA and ROE models determine a tar-
get trade ratio that achieves a specified
return in relation to an estimate of the
risk. Some captive owners have used
similar models when balancing the trade-
offs of risk transfer and risk retention.

The amount of investment income used
to support liability obligations and subsi-
dize premiums raises the trade ratio. Eval-
uating a trade ratio benchmark should
include consideration of investment per-
formance and volatility. A high trade ratio
may be aligned with superior investment
performance (see Exhibit 10).

Be aware of differing practices in cap-
tive accounting. When calculating the

expense ratio for captives, some captives
deduct from expenses the commissions
earned from ceding reinsurance outward.
Others combine profit sharing commis-
sions and other income with the expense
figure before calculating the ratio. Varying
treatment of certain expense items may
make trade ratio comparisons between
captives inappropriate.
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Loss ratio

Short Tail Long Tail

Expense ratio

 

80%

 20%

100%

90%

 20%

110%Overall

EXHIBIT 10
TRACS Trade Ratio (Maximum) 

Commercial Lines

95%

100

105

110

115

120%

1992 1994 1996 1998 2000 2002

EXHIBIT 9
Trade (Combined) Ratio of U.S. Companies

Captive owners should use dynamic financial analysis models
when balancing the trade-offs of risk transfer and risk retention.



Investment income is generated by the
investment portfolio of assets in the cap-
tive. There are two important aspects of
managing the investment portfolio. First,
if loss reserves are discounted for the time
value of money, the average investment
yield should be higher than the average
discount rate used to determine the pres-
ent value of claims. Second, the maturity
schedule of the investment portfolio must
be structured with consideration for the
maturity schedule of claims. If claims are
paid out faster than investments mature,
certain investments may have to be liqui-
dated prior to maturity, thereby lowering
the total amount of investment income.
Furthermore, liquidation may occur at
a point when the financial markets are
depressed, leading to a capital loss.

In addition to the underwriting risk
assumed by the captive, management 
of the investment portfolio introduces
other risks, such as timing and invest-
ment risks. Captives may choose to
accept a higher level of investment risk 
in exchange for a higher return. However,
as greater-than-normal underwriting risk
is assumed, the combination of all risk
factors may create significant stress on
the financial integrity of the captive.

OTHER COMPARATIVE STANDARDS
Other comparative standards used in
evaluating insurance companies include
RBC tests, IRIS tests by the NAIC (as
described on page 14) and ratings pub-
lished by A.M. Best. These standards
deserve mention because captives can
use them as a measure of how they dif-
fer from other insurance companies.

RBC TESTS
RBC tests are used as a measure of cap-
ital adequacy and a signal of relative
financial strength. The general approach
determines the amount of capital required
using factors applied to certain accounts
in the financial statement and compares
the actual capital to the calculated RBC.

The RBC approach focuses on three main
categories of risk: underwriting risk, asset
risk and credit risk. Within the underwriting
risk, the analysis is usually split between
pricing risk (amount of premium) and
reserve risk (the amount of liabilities).

A capital factor is applied to each rele-
vant financial account in these three
main risk categories. The factor varies by
line of insurance, type of asset and quality
of the outstanding credit. Each factor is
used to derive a capital amount required
to support that specific risk category for
that specific account. The sum of the
derived capital amount for all risk cate-
gories and accounts is used as the RBC.
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Commercial Lines
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EXHIBIT 11
Ratio of Net Investment Income to Mean Assets Invested



Insurance professionals often rely on the
ratings published by A.M. Best for a quick
view of the overall financial strength and
performance of an insurance entity. A.M.
Best ratings do not provide a faultless
test of a company’s security, only a rela-
tive test of a company’s financial strength.

A.M. Best has developed ratings for
approximately 200 captives.

In some cases, the method offsets the
total amount of capital based on recogni-
tion of spread and diversification of risk.

A.M. Best, Standard & Poor’s, Moody’s
and the NAIC all have RBC models.

IRIS TESTS
From an insurance regulatory standpoint,
the standards of financial performance
are the IRIS tests. They include 12 ratios.
Any company that fails four of the tests
in a single year is identified as requiring
“immediate regulatory attention” and
assigned highest priority in the regulatory
surveillance process. In an average year,
15% of the U.S. insurance companies fol-
lowed by the NAIC fail four or more ratios.
The IRIS tests are shown in Exhibit 12.

The information for these tests is gath-
ered from the filed statutory annual state-
ments. Captives, especially offshore, do
not compile much of this type of data,
and they probably never will. This is why
the IRIS tests generally cannot be applied
to captives.

A.M. BEST RATINGS
A.M. Best is recognized as the leading
agency in the U.S. for providing opin-
ions concerning an insurance compa-
ny’s relative financial strength. Most
quantitative analyses performed by A.M.
Best are divided into four categories:
profitability, liquidity, leverage and loss
reserve. A.M. Best also provides a quali-
tative analysis of insurance company
operations and management.
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1. Gross premium to surplus

2. Net premium to surplus

7. Change in surplus

8. Liabilities to liquid assets (total liabilities/liquid assets)

9. Agents’ balances to surplus (usually meaningless in the captive context) 

11. Two-year reserve development to surplus 

12. Estimated current reserve deficiency to surplus 

5. Two-year overall operating ratio

3. Change in net writings (net written premium,  
 current year/net written premium, prior year)

4. Surplus aid to surplus (commissions for unearned premium on ceded reinsurance/surplus)

6. Investment yield (net investment income/average invested assets)
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10. One-year reserve development to surplus (difference between 
 current resolve estimates and prior-year reserves/surplus)  

 

 

IRIS Tests

Over Under

Unusual Percentage Values

EXHIBIT 12
IRIS Ratios

A.M. Best has developed ratings for approximately 200 captives.



Towers Perrin is a global professional services firm that helps organizations
around the world optimize performance through effective people, risk and
financial management. The firm provides innovative solutions to client issues 
in the areas of human resource strategy, design and management; actuarial
and management consulting to the financial services industry; and reinsurance
intermediary services.

Our businesses include HR Services, Reinsurance and Tillinghast.

The Tillinghast business of Towers Perrin provides global actuarial and man-
agement consulting to insurance and financial services companies and advises
other organizations on risk financing and self-insurance. We help our clients 
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distribution; and financial modeling software solutions. More information about
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