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“Someone Else’s Problem” The Failure of the 
Guarantee Security Life Insurance Company

*Contact: Shauna Ferris, Senior Lecturer, Actuarial Studies Department, Macquarie 
University, Sydney, Australia. Email: shauna.ferris@mq.edu.au.

S Ferris*
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Introduction

From time to time, a financial institution becomes insolvent. This 
should not be surprising: in a capitalist system, strong and efficient 
companies will survive and prosper, while weak and inefficient 
companies will wither and die.

The failure of a financial institution does not always cause serious 
social consequences. Often, when an insurer deteriorates, the prudential 
regulator can arrange an orderly exit from the market – for example 
by encouraging a stronger company to take over the failing company. 
Although shareholders may suffer, policyholders are protected. 

However, from time to time, a financial institution collapses with 
enormous losses, causing serious dislocation of the financial system. 

Now theoretically, this should not occur. 

No doubt there will always be incompetent, irresponsible, and/
or corrupt businessmen who will happily gamble with other people’s 
money. But theoretically, we should have systems in place to limit the 
damage which can be caused by such people. There should be standards 
for sound corporate governance within the company. And we have 
legislators, regulators, auditors, actuaries, lawyers, custodians, financial 
advisors, and rating agencies which should help to improve security for 
the public. 

But these systems ultimately rely upon the vigilance, intelligence, and 
integrity of the people involved – and hence will be fallible. 

In order to prevent future failures, it is helpful to analyse the causes 
for some notable past failures.

In the following case study, we examine one conspicuous example of 
regulatory failure: the collapse of the Guarantee Security Life Insurance 
Company (GSL) in 1991. 
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The Guarantee Security Life Insurance Company

During the 1980s, Guarantee Security Life was one of the largest life 
insurers in Florida. In August 1991, the Florida Department of Insurance 
declared the company insolvent and placed it in the hands of a receiver. 

At that time, the insurer had 56,000 policyholders, mostly elderly, 
low-income people who had invested their meagre life savings with 
a company which purportedly offered high returns with “guaranteed 
security”. 

The receiver estimated that GSL’s policy liabilities amounted to $620 
million – but unfortunately the company’s assets were worth only $230 
million. The shortfall was about $390 million, ie. a deficit amounting 
to 63% of the liabilities.1 At the time, this was one of the largest 
insolvencies in the history of the US life insurance industry.2

GSL'S Financial Position in 1991
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You might wonder: What went wrong? How could an insurance 

company possibly end up with a deficit equal to 63% of their liabilities? 

Aren’t there prudential regulations in place to protect policyholders? 

1 Statement of the Receiver, Michael Heekin, to the United States Senate Permanent Subcommittee on 
Investigations, Hearings April 29, 1992 

2 The National Organisation of Life and Health Insurance Guaranty Associations publishes annual reports 
on the costs of insolvencies, as measured by the claims made against the state guaranty associations. 
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Who was a responsible for such a fiasco? 

Apparently, no one was responsible. In the testimony provided 
during subsequent investigations, everyone blamed everyone else, while 
providing lengthy justifications for their own behaviour.

No doubt the owners and executives of the company were primarily 
responsible. 

However, they could not have lost so much money without the 
assistance of many professionals – investment bankers, auditors, lawyers, 
reinsurers, and bank custodians – who helped them to circumvent the 
rules which were designed to protect the policyholders. According to the 
Florida Insurance Commissioner:

“Guarantee Security was almost from the beginning a massive 

fraud, aided and abetted by blue-ribbon brokers and licensed 

professionals motivated by their own self interest. The fraud 

of Guarantee was a carefully-orchestrated bank robbery, but 

the thieves disguised themselves with the help of accountants, 

brokers and lawyers rather than wearing silk-stocking masks. 

They operated like early 20th century robber barons, cloaking 

their thievery in the guise of a sound business organisation. We 

regulators were deceived….”3

Not everyone agreed with this opinion. 

The accountants, brokers, and lawyers all claimed to be innocent 
of any wrong-doing. As they pointed out, their actions were technically

legal – or at least, their actions fell within a grey area which might 
arguably be considered legal if you were inclined to adopt a flexible 
perspective. The laws had loopholes; the regulations were unclear; the 
accounting standards were subject to interpretation. 

While all this was going on, where was the public’s watchdog, the 
state regulator? 

3 Testimony by Florida Treasurer and Insurance Commissioner Tom Gallagher to the United States Senate 
Permanent Subcommittee on Investigations, Hearings April 29, 1992
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The Florida Department of Insurance later claimed that they had 
been deceived by GSL. But they, too, played a part in the downfall 
of GSL. There were numerous warning signs of disaster, which any 
competent regulator should have noticed. Indeed, there is evidence to 
suggest that the Department was well aware of problems at GSL; but 
little effective action was taken. Perhaps, if the Department had been 
more vigilant – if it had enforced its own solvency standards properly - 
then GSL would have been closed down much earlier, before thousands 
of policyholders poured their money into an already-insolvent company.

The story of GSL is not just an isolated incident. Similar problems 
have been observed in other studies of insurance insolvencies. 
Apparently, for many people in the insurance industry, protecting the 
policyholders is “Someone Else’s Problem”.

Stages in the Downfall of GSL

This paper outlines the following stages in the demise of GSL.

Section 1 examines the ownership and management objectives of the 
insurer. 

Section 2 of this paper outlines GSL’s phenomenally successful growth 
strategy, which gave the insurance company control of almost a billion 
dollars of policyholders’ money.

Section 3 describes GSL’s ill-fated investment strategy, and the effects 
of the insurer’s involvement with the notorious Michael Milken. 

Rapid growth, underpricing, and high-risk investment strategies will 
inevitably lead to capital shortages. Section 4 outlines the ingenious 
methods used by GSL to disguise solvency problems and allay the 
regulator’s fears.

Section 5 describes the enormous financial benefits flowing to the 
owners of GSL prior to the collapse of the company.

Section 6 describes the aftermath of GSL’s collapse – the effect on the 
policyholders and other stakeholders. 
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Section 1: Sanford and Blackburn Buy GSL

According to the International Association of Insurance Supervisors, 
it is essential for insurance regulators to make sure that the owners, 
board members, and senior managers of an insurer are fit and proper to 
fulfil their roles – ie. they must possess integrity, competency, experience 
and qualifications.4

So who were the owners of GSL?

Mark Sanford was “a workaholic financier”, who believed in his own 
genius – particularly his skills in investment. In order to demonstrate his 
abilities, he simply needed access to large sums of other people’s money. 

William Blackburn has been described as a “gregarious marketing 

man”. He knew how to sell.

In the 1970s, both of them worked as brokers for a small securities 
firm in Kentucky. Together, they set up the Blackburn-Sanford Holding 
Company, which later changed its name to Transmark USA, Inc.5

Initially the company was a brokerage, but later it moved into 
mutual funds and venture capital. Apparently, in the early years, the 
company was not very successful.6

In January 1984, Transmark bought the Guarantee Security Life 
Insurance Company, which was “a small, modestly profitable insurance 

company” with assets of almost $100 million.7 The purchase price 
was $6.8 million, and the funding was apparently provided “on a very 

leveraged basis”.8

4 Insurance Core Principles and Methodology, International Association of Insurance Supervisors, 2003, 
available on www.iaisweb.org

5 For simplicity we will refer to this company as Transmark at all times, even though the name was not 
changed until 1987.

6 Trouble followed investor to Tampa by Robert Trigaux, St Petersberg Times, 8 March 1992 page 11
7 A Nest of Vipers by Abraham J Briloff, Submission to the Senate Permanent Subcommittee on Investiga-

tions (p217 of Hearings April 29-30)
8 Testimony of William H Blackburn to the Senate Permanent Subcommittee on Investigations (p139 and 

page 334 of Hearings, April 29-30)
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According to the testimony at the US Senate investigation into 
GSL’s collapse, neither Sanford nor Blackburn had any experience in 
managing an insurance company.9

So why did they buy an insurer? 

At the Congressional inquiry into the collapse of GSL, Blackburn 
explained his motivation:

“I didn’t really want to be in the insurance business. There 

were essentially two reasons for doing it. The first and 

foremost reason was that Mark Sanford and I for some 

years had been in the money management business. We were 

seeking new money to manage. We took notice that insurance 

companies had what we considered to be relatively low-quality 

management of their assets, underperforming assets, and we 

thought that if we could buy an insurance company two things 

would happen. One is we could gain the management of the 

assets of the insurance company, thereby gaining a client, and 

two is that we thought we could value-add to that company by 

making a higher rate of return on its investable assets”.10

Since Blackburn and Sanford lacked knowledge of the insurance 
industry, it would be desirable for them to hire competent and 
experienced people to run the company. At the time of purchase, GSL 
did have some experienced insurance people on staff. But almost 
immediately after buying the company, Blackburn decided to replace the 
president of the company – apparently he was “totally uncooperative”
with the new owners.11

In early 1984, Blackburn became the CEO of GSL. Sanford became 
chairman of the board and took over management of the investments. 
Sanford’s brother Robert became Vice-President. Sanford’s wife was 
also on the payroll. Melanie Ratcliff (who later married Blackburn) was 

9 Testimony of William H Blackburn to the Senate Permanent Subcommittee on Investigations, (p139 of 
Hearings, April 29-30)

10 Testimony of William H Blackburn to the Senate Permanent Subcommittee on Investigations, p141 of 
Hearings, April 29-30

11 Testimony of William H Blackburn to the Senate Permanent Subcommittee on Investigations, p141 of 
Hearings, April 29-30
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appointed as the head of marketing12. So a small close-knit group of 
people had ownership and control of the company.

How could people like Sanford and Blackburn obtain a license from 
the regulator? 

The Florida Insurance Commissioner later testified that

“Inexperienced people were able to obtain a state license to sell 

insurance because there was no known reason to deny them.”13

Insurance licensing procedures vary from state to state. 
Unfortunately, it seems that during the 1980s Florida developed a 
reputation for lax standards. According to one newspaper report 
published after the collapse of GSL:

“As long as they put up the money to capitalize the company, 

and are not convicted felons, we’ll give them a certificate of 

authority,” says one Insurance Department staff member in 

Tallahassee. 

The staffer, who asked not to be identified, says “you can tell from 

the applicants’ business plans that they have no idea what they’re getting 

into”.14

Section 2: Going For Growth

The New Marketing Strategy

As noted above, Sanford and Blackburn were keen to exercise their 
investment skills by obtaining control of as much money as possible.

Once under new management, GSL immediately took steps to 
increase its assets, by adopting an aggressive marketing strategy. 

12 Testimony of William H Blackburn to the Senate Permanent Subcommittee on Investigations, p335 of 
Hearings, April 29-30

13 Testimony of Tom Gallagher to the Senate Permanent Subcommittee on Investigations, Hearings p45
14 Florida Insurers: Why they failed by Keith Donner, Miami Review, 29 January 1993, page 10
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Initially, GSL did this by selling single-premium annuities and 
single-premium whole-life policies. These policies provide large up-front 
payments to the insurer, thus maximising the amount of assets available 
for investment.

Blackburn described GSL’s marketing strategy:

“The market for sale of annuities at that time was very 

competitive. We knew that we could not sell the company’s 

products based on the size of the company or a long track 

record. We were not rated by AM Best. Our marketing policy 

was based on three elements:

a) paying good interest rates to policyholders;

b) paying good commissions; and

c) providing high quality service to the agents.

Our idea was to market to the agents and not to consumers.”15

Since GSL offered higher commission than most other companies, 
perhaps it is not surprising that the number of agents selling GSL 
products skyrocketed over the next few years. They soon had a network 
of over 16000 agents working in 42 states.16

GSL seems to have targeted low-income, unsophisticated investors.17

Most of the annuity policies were for relatively small amounts, $5,000 or 
$10,000, and often represented the life savings of the policyholders.18

The policies generally offered above-average crediting rates. These 
high rates were guaranteed for an initial period such as one year. 

Based on subsequent testimony to the US Senate Subcommittee, 
it seems that some agents might have inadvertently given clients the 
impression that the high rates were likely to continue indefinitely. 

15 Testimony of William H Blackburn to the Senate Permanent Subcommittee on Investigations (p336 of 
Hearings, April 29-30)

16 Third Interim Report on United States government efforts to combat fraud and abuse in the insurance 
industry: enhancing solvency, regulation, and disclosure requirements- a case study of Guarantee Security 
Life Insurance Company, prepared by the Permanent Subcommittee on Investigations of the Committee 
on Government Affairs, United States Senate, 1993, page 7

17 Statement of Tom Gallagher, Commissioner of Insurance, State of Florida, at Hearings p 27
18 Statement of W. Michael Heekin, Deputy Receiver, Guarantee Security Life Insurance Company, Jackson-

ville Florida, before the United States Senate Permanent Subcommittee on Investigations, April 29, 1992 
(Page 179 of Hearings, April 29-30)
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The high rates were attributed to the wonderful investment skills of 
Mark Sanford. However, the policyholders were often disappointed – 
GSL’s crediting rates dropped sharply over the next few years.

Some policyholders might have considered surrendering their 
policies – but it would have been expensive to do this. Many of the 
policies had high surrender penalties (15% to 20%), which meant that 
customers were effectively “locked in”.19

GSL’s Rapid Growth

Between 1983 and 1986, GSL was remarkably successful in 
increasing assets – they grew from roughly $100 million in assets to more 
than $500 million.

GSLIC Asset Growth
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The company boasted about its rapid growth. GSL’s marketing 
brochures pointed out that they were growing much faster than all the 
other big, established life offices. GSL regarded this rapid growth as a 
sure sign of success.20

19 Statement of W. Michael Heekin, Deputy Receiver, Guarantee Security Life Insurance Company, Jackson-
ville Florida, before the United States Senate Permanent Subcommittee on Investigations, April 29. 1992 
(Page 180 of Hearings, April 29-30)

20 Some of the marketing brochures are reproduced in the submissions to the Senate Permanent Subcom-
mittee on Investigations (Hearings p 353-354 and 466)
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Percentage Growth in Assets 1986
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Of course, rapid growth is nothing to boast about when the growth 
arises from unsound pricing and high commission rates. Numerous 
studies of the insurance industry have shown that rapid growth is often a 
precursor to insolvency.21 In fact, an insurance company named Baldwin-
United, which had followed a business strategy very similar to GSL’s, 
had collapsed with enormous losses in 1983. This rapid growth should 
have been a warning sign to the regulator. 

It is interesting to note that the only large insurer which had stronger 
asset growth than GSL was Executive Life (California) – another 
company which specialised in high-interest-rate, high-commission 
annuity products. Executive Life became insolvent just a few months 
before GSL, in April 1991.

Assumption Reinsurance

As crediting rates fell in later years, it became more difficult for GSL 
to sell to individual policyholders. GSL eventually found an even better 
way to grow – essentially switching from retail sales to wholesale. They 
started to buy blocks of business from other life insurers – a practice 
known as “assumption reinsurance”. 

21 AM Best Publishes 27-Year Life/Health Insolvency Study, Best’s Insurance News, 30 December 2004
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Assumption reinsurance was a significant factor in the growth of 
GSL between 1987 and 1989. GSL “assumed” 30,000 annuity contracts 
with a total value of about $280 million22.

Australians may not be familiar with the term “assumption 
reinsurance”. In assumption reinsurance, the original insurer is released 
from all liability as soon as the reinsurance deal is finalised. The liability 
is transferred to the reinsurer. The policyholder must rely on the 
reinsurer to pay his claim23. In Australia, we would call this arrangement 
a portfolio transfer.

Clearly, in some cases, assumption reinsurance can be detrimental 
to policyholders – particularly when the original insurer is financially 
strong and the acquiring company is financially weak. If the reinsurer 
goes broke, the policyholder is likely to suffer a loss.

In most assumption reinsurance deals, the policyholder had no 
choice. His policy could be transferred from one company to another, 
without his knowledge or consent.

As an example, consider the testimony provided by one unhappy 
GSL policyholder, Mr Eliades. In 1981 he decided to invest $30,000 with 
the American Health and Life Insurance Company of Baltimore, which 
had an A+ rating from AM Best. In 1987, his policy was transferred to 
GSL, as part of an assumption reinsurance deal. 

He was not given any option to switch, he was simply notified that 
it was “a done deal”. A few years later Mr Eliades lost his job, and he 
desperately needed to withdraw his savings – but when he contacted 
GSL, he found that the insurer had been seized by the regulator and all 
surrender payments were frozen. This was the first he had heard of any 
trouble with the company.24

Mr Eliades complained that: 

22 According to the Third Interim Report (p8), GSL bought a block of business worth $200 million from 
American Health and Life Insurance Company of Baltimore, Maryland; and other blocks of business 
from the Capitol Life Insurance Company and the Kanawha Insurance Company (policies issued by 
Northwestern Security Life Insurance Company).

23 This process is known as “novation”.
24 Testimony of George Eliades to the United States Senate Permanent Subcommittee on Investigations 

(Hearing p 15)



“Someone Else’s Problem: The Failure of the Guarantee Security Life Insurance Company

© 
In

st
itu

te
 o

f 
A

ct
ua

rie
s 

of
 A

us
tr

al
ia

 2
0
1
0

13

“I find it appalling that I could invest my money in an A-rated 

company only to have that investment shunted off a few 

years later to a relatively new, unrated company without my 

consent”. 

Was this legal? Apparently, yes. In fact it was an “accepted practice” 
in the US insurance industry in the 1980s. The rules varied from one 
state to the next, but most states permitted the transfer of policies 
without the prior permission of the policyholder.

After GSL collapsed, the Florida Insurance Commissioner called the 
assumption reinsurance deals “a blatant breach of fundamental contract 

rights”.25 The Insurance Commissioner took four of the ceding insurers 
to court, demanding that they accept liability for the annuities which had 
been transferred to GSL. Unfortunately, the law was not entirely clear in 
this regard, and the original insurers fought the claim26.

Apparently, these insurers believed that they had no particular 
responsibility to protect their own policyholders: it was perfectly 
reasonable to transfer their policies to another insurer, without 
considering the financial condition of that insurer. 

One of the lawyers involved in managing GSL after the collapse 
commented that

“Litigation has been undertaken by the receiver against a 

couple of companies that engaged in reinsurance transactions 

with Guarantee Security before it went down. The response by 

those companies has been that reinsurance transactions are a 

way of life in the industry and the guaranty associations exist 

to take care of the losses that result.” 27

25 Florida Regulator files $60 million class action suit vs. four insurers: Gallagher charges breach of 
policyholders’ rights, Business Wire, 22 June 1992

26 Legal opinions on assumption reinsurance were provided to the Senate Permanent Subcommittee on 
Investigations of the Committee on Governmental Affairs, United States Senate, March 1993, see pages 
447-457. See also Reinsurance and Assumption Agreements: How does the Novation Take Place? By Rob-
ert M. Hall, 2001, available at www.robertmhall.com/articles/Reins_AssumpArt.htm

27 Rehabilitation Fallout, Harper, Ewald, Petty, and Veed, Record of the Society of Actuaries, 1993 Vol 19 No 
4B
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After a great deal of litigation, the Insurance Commissioner was 
eventually successful in obtaining a settlement from the original insurers, 
covering some of GSL’s assumed liabilities.28

Assumption Reinsurance Reforms

Assumption reinsurance was obviously a flaw in the regulatory 
structure. GSL was by no means the only example – several other small 
weak insurers had used assumption reinsurance transactions to boost 
their cash flow, shortly before becoming insolvent. 

Assumption reinsurance clearly created significant risks for the 
policyholders, which led to a call for stricter controls. However, for many 
years the life insurance industry opposed any reforms to the legislation. 
Assumption reinsurance was very convenient for the insurers – it 
allowed them to sell off unprofitable lines of business easily. Such deals 
could be very profitable, especially if you could find a buyer like GSL – 
ie. one which was willing to offer quite generous terms in order to gain 
control of additional assets. 

Despite the objections of the life insurance industry associations, a 
US Senate Committee eventually decided that legislative reform was 
really necessary. The insurance guarantee funds (and taxpayers) were 
bearing excessive costs, as a result of covering losses associated with 
assumption reinsurance.29 In 1993, the National Association of Insurance 
Commissioners developed an Assumption Reinsurance Model Act, 
which significantly improved protection for policyholders (in those 
states which adopted it) 30 31 32.

28 Final Judgement and Orders in Case No 92-2631 in the Circuit Court of the 2nd Judicial Circuit in and for 
Leone County Florida dated April 26, 1995

29 The Senate Committee on Commerce, Science, and Transportation held hearings on assumption reinsur-
ance on May 26, 1994, and heard submissions from the ACLI and two State Insurance Commissioners.

30 Reinsurance and Assumption Agreements: How does the Novation Take Place? by Robert M. Hall, on 
website at www.roberthall.com/articles/Reins_assumpArt.htm

31 Note that in the USA, insurance legislation is state-based. The National Association of Insurance Commis-
sioners can recommend legislation, but each state makes its own decision (after consultation with insur-
ers operating in that state). Apparently many states were slow to adopt the Model Act for assumption 
reinsurance

32 In Australia portfolio transfers, takeovers and mergers require approval from APRA. How effective is this 
in protecting policyholders? The Palmer Report on the collapse of HIH has some interesting comments 
on the approval process in relation to the HIH takeover of FAI, which did not turn out well.
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Section 3: GSL’s Investment Strategy

As we have seen, GSL was very successful in obtaining control of 
large sums of money. Over the period from 1984 to 1989, assets grew 
from about $100 million to almost a billion dollars.33

But how should that money be invested?

GSL’s marketing strategy depended on paying above-average 
crediting rates. And of course you cannot pay above-average crediting 
rates unless you are earning above-average returns on your investments. 
And of course you cannot earn above-average investment returns unless 
you are willing to take a few risks. So GSL invested a lot of money in 
“high yield” bonds – more commonly known as “junk bonds”. At one 
stage GSL had more than 90% of its assets invested in junk bonds.

Now with the benefit of hindsight, it is clear that this was not a good 
idea. But in the 1980s, high yield bonds were very popular with many 
investors. The rapid growth of the junk bond market can be attributed to 
one man, Michael Milken34, who worked for Drexel Burnham Lambert.

Milken recommended investment in a diversified portfolio of high 
yield bonds. Although some bonds would undoubtedly default, these 
losses would theoretically be offset by high returns on other bonds, 
providing an attractive return overall. Milken began marketing high 
yield securities to Drexel’s clients. He found that several insurance 
companies and savings and loan companies were very interested in any 
investments which offered above average returns. 

Within a few years, Milken had a coterie of investors who would buy 
almost anything he recommended. And why not? During the mid-1980s, 
they were making excellent returns, as shown in the graph below.35

33 A Nest of Vipers by Abraham J. Briloff, Hearings p216ff.
34 The development of the junk bond market has been examined in many many books and articles, which 

often disagree. Some people regard Milken as a brilliant financial innovator who has been cruelly perse-
cuted; others regard him as an unscrupulous villain who should have spent a lot longer in jail.

35 Revisiting the High Yield Bond Market by Edward I Altman, Financial Management, Summer 1992, p78-
92
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Average Annual Rates of Return on High Yield Bonds
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Junk bonds were risky. But junk bonds sold by Milken seldom 
defaulted, because Milken usually came to the rescue. Milken used his 
dominance of the junk bond market to trade favours. Suppose that one 
of his junk bond issuers was about to default. He would persuade his 
other “regular investors” to rescue the defaulter, by refinancing the debt. 
36

So Milken was the key player in maintaining confidence in the junk 
bond market.37 This confidence was shaken in September 1988, when 
Milken and his employer were charged with violating a number of 
securities laws. They were accused of market manipulation and insider 
trading. 38

During 1989, this faith was shaken even further: there were a few 
high-profile defaults on junk bonds. There was increasing concern about 
the riskiness of such investments. 

In 1989, the government passed a law39 to force savings and loans to 
reduce their holdings in junk bond investments. The forced sales pushed 
prices even lower. Over the next few months, the junk bond market 
collapsed. Many of Milken’s most faithful customers were the hardest hit 

36 Den of Thieves by James B Stewart, Simon and Schuster (Pocket Book edition), 1992, p 298
37 Devil Take the Hindmost by Edward Chancellor, Plume, 2000. This book provides a useful summary of the 

junk bond boom and bust.
38 Public Confession: Milken Pleads Guilty to Six Felony Counts and Issues an Apology by Laurie P Cohen, 

Wall Street Journal, 25 April 1990, Page 1
39 The Financial Institutions Reform, Recovery and Enforcement Act (FIRREA).
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– including two life insurance companies, Executive Life and GSL.

The receiver of GSL described the impact of the junk bond crash on 
the insurer. 

Since the company was suffering losses on its junk bonds, it cut the 
bonus rates paid to policyholders;

This led to a wave of surrenders, leading to payouts of $30 million per 
month;

In order to make those payments, GSL sold off its better quality, liquid 
assets; 

So that the remaining assets were of poor quality and/or in default.

The valuation of these assets was also doubtful – many of them were 
illiquid securities which had been bought via private placements, so 
there was no objective market price available.40

After GSL collapsed, the receivers found that many of the junk 
bonds were worth much less than the value shown in the accounts41. The 
receiver’s expert estimated that the bonds were over-valued by at least 
$100 million42.

Regulatory Restrictions on Junk Bonds

Why was GSL allowed to invest so much money in such high-risk 
investments?

When GSL began to invest in junk bonds, there were no restrictions 
on such investments. Insurers were allowed to invest in low-grade bonds 
without restriction, as long as they set aside specified reserves to cover 
potential losses.

40 Statement of W. Michael Heekin, Deputy Receiver Guarantee Security Life Insurance Company to the 
United States Senate Permanent Subcommittee on Investigations, April 29, 1992

41 The annual accounts were audited and you might wonder about the valuation of these junk bonds. 
The auditors added a note to the 1989 accounts: “…a substantial portion of the Company’s investment 
portfolio is comprised of high-yield securities. The values of the Company’s investments in such securities 
have been determined in good faith by the Company. We have reviewed the procedures used by the 
Company in estimating the value of such securities and have inspected underlying documentation and, 
in the circumstances, we believe the procedures are reasonable and the documentation appropriate. 
However those estimated values may differ significantly from the values that would have been used, had an 
independent market quotation for such securities existed.”

42 Insurance: $400 million collapse brings plenty of blame by David Poppe, Miami Review, 9 April 1993, p 
A8
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However, as the amount of money invested in junk bonds increased 
sharply during the 1980s, some regulators became concerned about the 
risk. 

In 1986 the New York Department of Insurance decided to limit junk 
bond investments to just 20% of the insurer’s assets43. There was strong 
opposition to this move – especially from Drexel (which was marketing 
junk bonds) and Executive Life (an insurance company which had 
more than 60% of its assets invested in junk bonds). These companies 
argued that junk bonds provided a wonderful investment opportunity: 
the policyholders would benefit from higher returns available from junk 
bonds; and the risks were acceptable. In some states – such as California 
– these lobbyists successful blocked laws designed to limit junk bond 
investments. 

By 1987, the Florida regulators decided that it was time to set some 
limits. The Florida Department of Insurance (FDI) recommended that 
insurers should be required to hold no more than 20% of their assets in 
junk bonds. The new law was passed, effective from 1 January 1988. 

However, GSL was not happy about these restrictions. They 
lobbied hard, and eventually persuaded the legislators to include a 
grandfathering provision: they would be allowed to reduce their junk 
bonds slowly, over time. 

Even with this provision, GSL felt that the new rules were 
unreasonable. During the next year, GSL sought (and received) a 
“Special Consent”, which allowed them to maintain higher levels of 
investment in junk bonds. 44 Both the FDI and the Florida legislature 
agreed to special rules for GSL.45

Why did GSL get special treatment? At the Congressional enquiry, 
the Florida Insurance Commissioner admitted the regulators had erred.

43 Note the New York regulators are generally considered to be strict regulators, and often take the lead in 
tightening regulations. 

44 Letter from Department of Insurance to Guarantee Security Life Insurance Company, dated 24 January 
1989, included in Hearings p 391-392

45 Statement of John G. Heimann, Chairman of Global Financial institutions, Merrill Lynch & Co Inc, sub-
mission to the Senate Subcommittee on Investigations (Hearings p322)
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“Not a single other Florida-based insurer held a high-risk 

portfolio that approached the size of Guarantee Security’s. 

Its junk bond portfolio totalled, at one time, as much as 90 

percent of its reported assets. It stood out like a sore thumb. 

But the junk bonds produced an alluring income. I think it’s 

fair to say that our department’s regulatory staff was as blinded 

by the junk bond dazzle as the rest of the nation’s financial 

industry.”46

The market for junk bonds began to tumble in 1989 and 1990, and 
this led directly to GSL’s collapse. Later, when everyone was trying to 
allocate blame, the FDI was held responsible: 

“The principal cause of GSLIC’s downfall was deliberate, 

regulatory acquiescence in the size of GSLIC’s junk bond 

holdings.”47

Was it just an honest mistake?

GSL lost a lot of money by investing in junk bonds. But maybe this 
was simply the result of poor judgement by the investment manager – 
maybe Mark Sanford just made some honest mistakes?

The Florida Department of Insurance certainly believed that there 
were more sinister forces at work. 

During the investigations into Michael Milken’s activities, the SEC 
had become concerned about some special deals Milken offered to 
favoured investors. If a fund manager agreed to buy the junk bonds 
which Milken was selling, then they would be given the opportunity to 
buy certain “equity sweeteners” for their own personal account. These 
securities were low-priced options to buy equities, which allowed buyers 
the opportunity to make large profits with very little risk. 48

46 Testimony of Tom Gallagher, Commissioner of Insurance, State of Florida, to the Permanent Subcommit-
tee on Investigations, (Hearings p44).

47 Supplemental Testimony of John G. Heimann, Chairman, Global Financial Institutions, Merrill Lynch and 
Co Inc, (Hearings p 688)

48 Den of Thieves by James B Stewart, p 259 and p 553-554
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It is certainly possible that these special deals improperly influenced 
the investment decisions made by those fund managers. 

However, according to Milken, there was nothing wrong with these 
deals. He pointed out that these securities were not given away, they 
were sold at a fair price. The buyers were just very fortunate to make 
such large profits by selling these securities later. Some people might 
think that the securities had been sold at bargain basement prices – but 
these were unlisted securities, and the fair value was a matter of opinion. 
Who could really say whether the prices were fair? 

Sanford and Blackburn were recipients of some of these equity 
sweeteners. For example, in 1989 Sanford bought certain junk bonds for 
GSL’s portfolio, but kept the associated equity warrants for himself. He 
paid $15,000 for the warrants and sold them in 1991 for $13 million.49

According to a statement of claim made against Transmark in 1993, 
Sanford and Blackburn “obtained these securities as an illicit inducement 

for causing Transmark and its subsidiaries to purchase high-risk Junk 

Bonds ….This practice of equity stripping potentially impacted the nature 

of the investment decisions made for and on behalf of Transmark and its 

subsidiaries and the nature, quality, safety and return on the investment 

portfolios.”50

Sanford and/or Blackburn were involved in at least 16 separate 
equity-stripping deals, and the total value of the securities would have 
been many millions of dollars.51

49 Before the crash, few saw trouble by Robert Trigaux, St Petersberg Times, 2 February 1992, p 11
50 RTC Complaint. Resolution Trust Corporation in its Corporate Capacity and as receiver for Centrust Federal 

Savings Bank and Imperial Federal savings, Plaintiff v. Transmark USA INC, a Kentucky Corporation; 
Mark C, Sanford; Robert C. Sanford,; Margena Burnett; William B. Blackburn; Melanie Blackburn; Merrill 
Lynch and Co Inc A Delaware corporation; Merrill Lynch Pierce Fenner and Smith Incorporated, a 
Delaware corporation,, D/B/A Merrill Lynch Capital Markets; Merrill Lynch Government Securities Inc A 
Delaware Corporation; And Richard Allerton; Defendants. Case No 93-112 CIV-J-20 In the United States 
District Court for the Middle District of Florida, Jacksonville Division, Filed April 199, 1993 (available 
from Lexis-Nexis)

51 Details of these deals are given in the RTC Complaint (ibid).
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The Regulatory Response to the Equity Stripping

By 1989, the Florida Department of Insurance probably knew (or 
should have known) about these equity-stripping deals. After all, they 
were well aware of GSL’s junk bond holdings, and in 1989 the news 
about Milken’s indictment for fraud was all over the front pages of 
newspapers across the country. Furthermore, in 1989 and 1990, unhappy 
Transmark bond-holders filed two suits suit accusing both Sanford and 
Blackburn of equity stripping52.

After the collapse, the FDI sued Michael Milken and his brother 
Lowell for $225 million, alleging that they “reaped millions of dollars in 

ill-gotten gains and profits” as result of GSL’s participation in their junk 
bond deals.53 54 The FDI also attempted to sue Drexel, without success 
(Drexel was already out of business).

Repercussions of the Association with Milken

Ironically, GSL’s association with Milken probably led to its 
downfall. When Milken was under investigation by the Securities and 
Exchange Commission (SEC), he was offered a reduced sentence if he 
would cooperate, by providing useful information about other wrong-
doers. According to press reports, Milken revealed details of some of 
GSL’s more dubious financial transactions (described in more detail 
below) – and the subsequent SEC investigations prompted the regulator 
to put GSL into receivership.55

Section 4: A Shortage of Capital

According to the evidence which was later collected by the US 
Senate enquiry, GSL was probably technically insolvent at all times after 
1984. But the State regulator did not take over the company until 1991. 

52 CSL Investment v. Transmark USA Inc, et al, MD Fla., C.A. No 89-986-Civ.-J-16 (J.A. 200-233)
53 State of Florida Department of Insurance as Receiver of Guarantee Security Life Insurance Co v. Michael 

R. Milken and Lowell J. Milken, United States District Court, Case No 92-243-CIV-J-14 March 1992
54 Fla Insurance Dept Sues Milken for 225 Mln Dollars, Reuters News, 5 March 1992
55 Milken implicated Merrill Lynch, The New Yorker Says, Reuters, 28 February 1993.
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From 1984 to 1991, the company manipulated its accounts in order 
to circumvent the solvency requirements and disguise its own financial 
problems.

After the collapse of GSL, the receiver called in forensic accountants 
to determine the true financial position of the company. They produced 
the following data. The top line represents the surplus as reported in 
GSL’s accounts. The lower line represents the surplus calculated by 
the receiver’s accountants after adjusting for certain questionable 
transactions (ie. end-of-year swaps and investments in affiliates, as 
described below). This does not make any adjustment for over-valuation 
of the junk bond assets, so in fact the true deficit in 1990 was even 
greater.

REPORTED SURPLUS VS RECEIVER'S REVISED SURPLUS
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Reported Surplus in GSl accounts

Revised Surplus calculated by receiver's accountants

What caused GSL’s solvency problems, and how were these 
problems concealed from the regulator?

Solvency Problems

In the United States, life insurance companies are required to set 
aside reserves to cover liabilities to policyholders. The reserves must 
be calculated using specified assumptions set by the regulator. The 
assumptions are conservative, to ensure that there is a high probability 
that the insurer will be able to pay future claims.
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GSL was charging low premiums and paying high commissions. The 
cash inflow was simply insufficient to provide the required reserves for 
new business. The more policies they sold, the worse the problem would 
become – and during the mid-1980s GSL was expanding rapidly.

Based on statutory accounting standards, the company was likely to 
be insolvent by the end of 1984.

So what could be done to solve this problem? GSL adopted a four-
pronged approach:

Surplus Relief reinsurance;

End-of-year swap transactions;

Issuing junk bonds; and 

Affiliate transactions.

Surplus Relief Reinsurance

During the 1980s, fast-growing life insurers often used “surplus relief 
reinsurance” to manage capital problems. 

The term “surplus relief reinsurance” covers a wide range of 
different arrangements. Some of these arrangements pass risk from the 
insurer to the reinsurer. Hence, the insurer need not retain any reserves 
to cover the risk. Under the circumstances, the regulator would normally 
allow the insurer to claim a “reserve credit” to reduce his statutory 
reserve requirements.

However, some types of surplus relief reinsurance were just financial 
reinsurance. Although the contract might be structured so that it 
appeared that the liability had been transferred to the reinsurer, the 
contract would include some mechanism which ensured that some (or 
all) of the losses were passed back to the original insurer. A variety of 
different mechanisms might be used to transfer the risk back from the 
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reinsurer to the direct insurer, eg. profit shares, early termination clauses, 
variable interest charges, etc. The contracts were often quite complex, so 
that it was difficult for outside parties to determine the amount of risk 
transfer.

As long as the surplus relief reinsurance contract was structured to 
look like a traditional co-insurance contract, the life insurance company 
could claim “reserve credits”.56

In other words, in many cases, surplus relief reinsurance was simply 
an accounting trick, designed to improve the reported solvency of the 
companies, without actually providing any improvement in security for 
the policyholders.

By the end of 1984, GSL had unusually high levels of surplus relief 
reinsurance. These contracts were often organised shortly before the end 
of the financial year, and they were described as “innovative”. During 
the Congressional investigation into the collapse of GSL, William 
Blackburn admitted that these contracts did not really provide much 
protection to the policyholders. 

Senator: Those companies on reinsurance don’t have any 

obligation if the company goes bankrupt?

Blackburn: There is some obligation, but no one seems to 

know what that obligation really is.

Senator: What do you think you’re buying when you pay the 

premium for that?

Blackburn: You are buying surplus that counts for statutory 

accounting.

...

Senator: If you’re trying to protect your policyholders, why 

don’t you make sure you get the right kind of reinsurance? 

Isn’t that your duty as president of the company?

56 A description of some typical surplus relief contracts, and industry attitudes to these contracts, is given 
in Reinsurance, Moderator Denis W. Loring, Participants John Tiller, Michael Winn, Gordon Dowsley, 
Record of the Society of Actuaries, Vol 9 No 3, 1983 p 905-931; and Reinsurance, Moderator Jay A. 
Novick, Participants Melville J. Young, David M. Holland, and Robert P. Johnson, Record of the Society 
of Actuaries, 1983, Vol 9 No 1-2, page 589-626; See also 
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Blackburn: The duty of the president of the company is to 

follow industry practice and my advice from the experts – and 

the regulators. I mean, this is the entrenched system of allowing 

small companies to exist.

Senator: Were you at all concerned about the policyholders?

Blackburn: No, I wasn’t. 

Senator: You didn’t think it was part of your duty?

Blackburn: I wasn’t concerned about the policyholders with 

regard to the reserving because statutory accounting is overly 

conservative. Surplus relief seems to balance out that over-

conservatism, and that’s what industry practice has been. 

The surplus relief reinsurance arrangement allowed GSL to able to 
report that technically, it was meeting statutory solvency requirements at 
the end of 1984.

The Florida Department of Insurance was well aware that GSL was 
using surplus relief deals to maintain statutory solvency, because the 
company provided this information on statutory returns. The regulatory 
early-warning system (IRIS) would raise a red-flag on any insurer which 
had surplus relief reinsurance above 20%: GSL’s ratio was 44%57.

In evidence to the Senate investigation, GSL’s auditors defended the 
use of surplus relief reinsurance to meet solvency requirements. They 
pointed out that this was quite a common practice in the life insurance 
industry: the auditor testified that he was aware of several other Florida 
companies which had used similar transactions to improve their reported 
solvency.58 He claimed that the state regulators were well aware of 
such arrangements, and they had no objections at all. He said that the 
statutory rules were often “overly restrictive” and therefore “surplus

relief may be permitted by state insurance departments to mitigate the 

effects of these statutory conventions”.59

57 The National Association of Insurance Commissioners has an early warning system called IRIS, which 
automatically flags any unusual features in company statutory returns. In relation to GSL’s 31 December 
1984 returns, the IRIS system reported six “unusual values”, including unusually large amounts of surplus 
relief reinsurance. (Hearings p 388-389)

58 Testimony of Donald F Withers, Partner, Coopers and Lybrand, to the Permanent Subcommittee on Inves-
tigations, Hearings, p 66

59 Testimony of Baily to the Permanent Subcommittee on Investigations, at Hearings
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Reforms to statutory solvency regulation 

Over time, regulators became more and more concerned about the 
misuse of surplus relief reinsurance. As a result, the laws were gradually 
tightened. As usual, New York state regulators led the way, passing 
new rules early in 1985. A few months later the National Association of 
Insurance Commissioners also issued a model regulation to restrict the 
use of surplus reinsurance.60

However, by the time the new rules were introduced, the GSL 
management had found other ways of dealing with their solvency 
problems.

The MSVR and end-of-year swap transactions

GSL’s solvency problems were exacerbated by its own investment 
strategies.

Junk bonds are risky – and of course insurance regulators were well 
aware of this risk and took precautions to protect policyholders. Life 
offices were required to set aside reserves, known as the Mandatory 
Securities Valuation Reserve (MSVR), to cover the potential losses from 
falls in asset values. 

To determine the MSVR for each company, bonds were graded 
according to the risk of default. 

Government bonds were considered to be perfectly safe, and therefore 
it was not necessary to set up any MSVR for government bonds. 

Corporate bonds from AAA rated issuers were considered to be fairly 
safe, and hence only a small reserve was required, say 1% of the value 
of the bonds. 

BBB rated bonds required a reserve of 2%. 

Junk bonds were in the highest-risk category: the MSVR for junk 
bonds was set at 20% of the value of the bonds.61

60 For development of tighter regulations, see Capital Management: The Big Picture in Record of the Society 
of Actuaries, 1987 Vol 13 No 2

61 Insurance Regulation: Shortcomings in Statutory Asset Reserving Methods for Life Insurers, Report by the 
Government Accounting Office, June 1994
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Sanford and Blackburn took over GSL in 1984, and immediately 
began investing in junk bonds. However, they did not have enough 
capital to set up the required MSVR. So technically, they were in breach 
of the statutory solvency standards by the end of 1984.

However, they found a way to solve this problem. The Florida 
regulator would calculate the MSVR based on the assets held at the end 
of each year (31 December). So just before the end of the year, GSL 
simply “sold” their junk bonds to Merrill Lynch for about $155 million. 
A few days later, they bought them back, for approximately the same 
amount. [There was a small adjustment in the buy-back price of some of 
the bonds – this provided a fee to Merrill Lynch for services provided.]

As a result, GSL’s 1984 end-of-year accounts did not show any junk 
bond holdings – it simply showed $155 million as a sum receivable from 
Merrill Lynch (it was never paid in cash, of course, it was all a paper 
transaction).

Under the Florida law, it is not necessary to set aside any MSVR 
for assets held in cash or as receivables from brokers. As a result of this 
transaction, GSL’s MSVR was significantly reduced. Hence the company 
was able to meet the minimum solvency standards for 1984.

Similar deals were done in 1985, 1986, and 1988 – but since GSL’s 
junk bond portfolio was growing, it was necessary to increase the 
amount in subsequent years:

1985 $255 million
1986 $292 million
1987 nil62

1988 $205 million.

After 1984, the system was refined a bit, to make it a bit less obvious 
in the accounts. The junk bonds were not traded for cash – they were 
traded for Treasury Bonds. It was normal for most life offices to have 
Treasury Bonds on their balance sheets, so this would attract less 

62 Note that no such deals were done in 1987; at the time, the Florida legislature was imposing restrictions 
on new junk bond purchases, so GSL would not have been able to buy back the bonds on January 1. 
So in 1987, GSL had to find other ways of raising capital (as noted below, in 1987 the parent company 
Transmark issued its own junk bonds and then provided capital to GSL).
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attention than a large cash amount “due from brokers”.

How did the President of GSL justify the end-of-year 
swaps?

At the US Senate enquiry into the collapse of GSL, William 
Blackburn was quizzed about these year-end transactions. According 
to his testimony, Blackburn believed that the statutory solvency rules 
were too strict; hence it was quite acceptable to find ways of getting 
around the rules. Normally, this would be done by using surplus relief 
reinsurance; however this was expensive, since the reinsurers would 
charge a hefty fee for their services. Blackburn decided that the end-of-
year swap deals were just a more efficient way of achieving the same 
outcome.

“The year-end transactions, by reducing the mandatory 

securities valuation reserve, and increasing the surplus of 

the company, put GSL in a position where it did not have to 

acquire additional surplus relief reinsurance, and thereby it 

saved the amount of the premium.”63

Blackburn and other GSL executives also argued that these trades 
were entirely legal; the transactions were properly recorded in the 
accounts; and the regulator was well aware of the trades and had no 
objection.

In order for this strategy to be effective, GSL required the co-
operation of the brokers Merrill Lynch, the auditors Coopers & 
Lybrand, and the Florida Department of Insurance. Let’s look at each of 
these in turn.

Why would Merrill Lynch agree to do the end-of-year 
swaps?

Merrill Lynch’s fee for providing this service was relatively low – 
why would the investment bank put its reputation at risk by doing this 
sort of deal?

63 Statement of William B Blackburn, to the Permanent Subcommittee on Investigations, Hearings p 338
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According to subsequent testimony to the Senate, Merrill Lynch 
agreed to do this for competitive reasons. Drexel Burnham Lambert 
dominated the junk bond market, but Merrill Lynch was desperately 
trying to increase its own market share. GSL was Drexel’s client, and 
it had a junk bond portfolio worth hundreds of millions of dollars – so 
Merrill Lynch decided to be helpful to GSL, in the expectation that this 
would help them obtain some of GSL’s business in the future.64

The Senate subcommittee which looked into this matter also 
expressed some curiosity about an unusual investment opportunity. 
Richard Allerton was a vice-president at Merrill Lynch, and he was 
primarily responsible for the GSL account. Allerton bought some 
warrants from Mark Sanford65. It turned out to be an excellent 
investment – the purchase price was about $100,000 and Mr Allerton 
made a profit of about $300,000 when the warrants were later sold. 
However, during his Senate testimony, Mr Allerton explained that there 
was nothing at all untoward about this deal – he might easily have lost 
money on the investment.66 So it was definitely not an inducement for 
him to do the end-of-year swaps.

The Florida Department of Insurance later sued Merrill Lynch, 
arguing that the investment bankers knew (or should have known) 
that GSL was using these year-end transactions to conceal its solvency 
problems; hence Merrill Lynch had acted improperly by agreeing to 
these trades.

Merrill Lynch admitted that it had been a bit concerned at first – 
apparently there had been some newspaper reports about some savings 
and loans which were using similar end-of-year transactions to fiddle 
their balance sheets, which made them wonder about GSL’s motivations 
for these transactions.67

64 Testimony of Samuel Hunter, Former Head of Equity and Debt Trading Worldwide, Merrill Lynch, Pierce, 
Fenner and Smith, to the Permanent Subcommittee on Investigations, at Hearings p 118

65 Technically, Sanford sold them to the Merrill Lynch trading desk and Allerton bought them from the trad-
ing desk – but the transactions occurred simultaneously. (Hearings p 111)

66 This issue was also raised in the Resolution Trust Companies complaint against Transmark (ibid), ie. the 
RTC alleged that Allerton benefited by receiving one or more bargain-priced investment opportunities 
from Sanford.

67 GSL was not the only insurer to think of using end-of-year swaps to reduce capital requirements. Execu-
tive Life certainly considered this approach, and SEC investigation found similar trades were done with 
Reliance. 
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So to make sure everything was above-board, they asked GSL for 
some assurances. William Blackburn wrote back and promised them 
that “all positions and transactions will be fairly presented to all federal 

and state tax authorities”. 68 In subsequent testimony, Merrill Lynch 
executives claimed that they relied on GSL’s representations.69 Thereby 
Merrill Lynch absolved themselves of any responsibility.

Furthermore, Merrill Lynch argued that:

it was quite common for clients to sell securities just before year end, 
to make tax losses, so they had no reason to be suspicious; and 

it is quite legal to buy and sell securities;

if the trades resulted in a misleading presentation of GSL’s solvency, 
that was not their responsibility. It was up to GSL and their 
accountants to work out the correct accounting treatment. If this was 
incorrect, it was certainly not Merrill Lynch’s fault; and

Merrill Lynch had no fiduciary responsibility to GSL’s policyholders.

Furthermore, Merrill Lynch claimed that these transactions were 
not hidden from the Florida Department of Insurance. On the contrary, 
they claimed that the regulators were well aware of the year-end trades. 
Merrill Lynch offered quite a lot of evidence to support this claim 
(discussed in more detail below). 

The Securities and Exchange Commission was unimpressed. They 
found that Merrill Lynch had violated the record-keeping requirements 
of the Exchange Act by recording these trades as genuine trades, when 
they were really just sham transactions. Merrill Lynch refused to admit 
that it had done anything wrong, but agreed to accept a public censure 
for its conduct, and promised to improve record-keeping in the future.70

The SEC also reached a settlement with Merrill Lynch’s employee, 
Richard Allerton. He was charged with improper record-keeping, and 
was banned from the securities industry for a year.71

68 The letter is reproduced on page 413 of the Hearings of the Senate Subcommittee
69 Statement of John G. Heimann, Chairman, Global Financial Institutions, Merrill Lynch, Before the Senate 

Permanent Subcommittee on Investigations, April 30, 1992( Hearings Page 308)
70 Merrill Settles with SEC over Insurance Trades by John M Doyle, Associated Press, 22 December 1993
71 Former Merrill Brokers Settle SEC Charges, Associated Press, 28 August 1995



“Someone Else’s Problem: The Failure of the Guarantee Security Life Insurance Company

© 
In

st
itu

te
 o

f 
A

ct
ua

rie
s 

of
 A

us
tr

al
ia

 2
0
1
0

31

The FDI decided to sue Merrill Lynch for its role in concealing 
GSL’s financial weakness. The dispute dragged on until July 1995. In the 
end, Merrill agreed to settle the claim by paying $45 million. They denied 
any wrong-doing and issued a statement to point out that “the settlement 

should not be construed as an admission of guilt”. They claimed that 
they settled because it was cheaper to settle than to pay the legal costs 
involved in going to trial.72

Why would Cooper’s & Lybrand agree to GSL’s 
accounting treatment of the end-of-year swaps?

According to the Florida Department of Insurance, GSL’s accounts 
were misleading, because they did not properly record these end-of-year 
trades. They sued Cooper’s & Lybrand for their role in preparing these 
misleading accounts.

This leads to the question: what is the correct accounting treatment 
of such trades?

Before answering this question, it is important to realise that there 
were two separate sets of accounts for insurers:

Financial Statement Accounts prepared for shareholders – which 
must be prepared under Generally Accepted Accounting Principles 
(GAAP)

Statutory Accounts for the regulator – which must be prepared under 
Statutory Accounting Principles (SAP)

Under GAAP, there was no doubt about the correct treatment of the 
swap transactions. If a sale of securities is followed by a repurchase of 
the same securities within a short period of time, then it is called a “wash 
sale”. The sale is not recognised for accounting purposes. So under 
GAAP, the financial accounts should show that GSL was the owner of 
the junk bonds at year-end. 

72 Florida gets $100 million in Insurer Failure by Glenn Collins, The New York Times, page 2, 17 July 1995
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In 1984, the auditors, Coopers & Lybrand, gave this opinion to Mark 
Sanford. Sanford was not very happy about this. In fact he immediately 
sacked the auditors.

However, a few months later (apparently after some fruitless 
discussions with some other auditing firms), Sanford decided to rehire 
Coopers & Lybrand. This time, he hired them to do the statutory 
accounts, not the financial accounts. After some discussion, Coopers & 
Lybrand were willing to be more flexible: they agreed that the statutory 
accounts should treat the swaps as genuine transactions. Hence the end-
of-year accounts could show nil holdings of junk bonds. 

Since the statutory accounts are used to assess a company’s 
regulatory solvency, this meant that GSL would be considered solvent.

Were the accounts in line with accounting standards?

According to the testimony by the Coopers & Lybrand auditors, 
SAP accounting is not as clear-cut as GAAP accounting73. Under GAAP 
accounting standards, accounts must show “substance over form” – that 
is the accounts should show the true financial impact of any transactions. 
But the auditors argued that statutory accounting is different – the focus 
is on the legal form of the transaction, not the substance. Under statutory 
accounting standards, it is merely necessary to comply with the technical 
rules – if this has a misleading result, it does not matter. Experts testified 
that:

“Statutory accounting practices are often acceptable in the 

insurance industry because their legal form falls within the 

boundaries set by insurance regulations or the accounting 

prescribed in the instructions for the annual statement form, 

even when the substance of the transaction differs.”74

73 Statement by John T Bailey, CPA, to the United States Senate Permanent Subcommittee on Investiga-
tions, April 30, 1992 (Hearings p 249ff)

74 Statement by John T Baily, CPA, , to the United States Senate Permanent Subcommittee on Investigations, 
April 30, 1992 (Hearings p 249ff)
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Initially, the auditors weren’t sure what to do about the end-of-year 
trades. So they consulted an in-house expert, who had previously been 
the chief examiner for the California Department of Insurance75. The 
following file note records the outcome of that consultation,

“I spoke with Christie Armstrong (Insurance Partner – C&L, 

San Francisco) regarding the desire by Guarantee Security 

to place a rather significant portion of its bond portfolio into 

due from brokers at the end of 1984 in order to reduce the 

maximum component of the MSVR and, therefore, include 

a greater portion of their realised gains and surplus. Christie 

indicated that he thought from a technical standpoint it might 

work but felt it may raise some eyebrows by the Regulators. He 

suggested that it may be advantageous to attach a letter to the 

annual statement upon filing with the State as well as with the 

AM Best Company.”76

Donald Withers, who was the C&L partner who dealt with GSL, 
passed on this opinion to Mark Sanford. He suggested that GSL should 
discuss this with the Florida Department of Insurance, and warned 
him that the regulator might have its own opinions about the correct 
accounting treatment. He wrote:

“We can give no assurance that insurance regulators will not 

attempt to recharacterise the above transactions in a manner 

that they feel more appropriate.”

According to C&L, Mark Sanford told them the state regulators 
knew all about these deals and they had no objections. The auditors took 
Sanford’s word for this. 

During the Senate investigation, the C&L auditors were asked why 
they did not inform the state regulators about these transactions. They 
said that they did not think it was necessary, because they believed that 
the FDI already knew (see below for comments on this).

75 Testimony of Donald F Withers, Partner, Coopers and Lybran, to the Permanent Subcommittee on Inves-
tigations, (Hearings p 60ff)

76 A file note in the GSL file, on Coopers and Lybrand Letterhead, dated 10 December 1984, presented in 
evidence to the Senate Subcommittee, Hearings P 412
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Consequences for the auditors

After GSL was placed in receivership, Coopers & Lybrand denied all 
wrong-doing. Nevertheless, the Department of Insurance sued them for 
compensation, accusing them of professional misconduct. In the end, the 
accountants would not admit to any wrong-doing, but they did agree to 
pay $50 million to Florida.77

Donald Withers, the auditor responsible for GSL’s accounts, was also 
reprimanded by the Securities and Exchange Commission, for “failing

to maintain an appropriate professional attitude of scepticism”, and 
suspended for five years. Withers accepted the ruling without admitting 
to any wrong-doing. 78

The Custodial Bank

When assessing the validity of the end-of-year transactions, the 
auditors relied on statements provided by GSL’s custodial bank. At year-
end in 1986, the bank was asked to provide a list of the assets held by the 
bank as custodians for GSL. 

This was a bit tricky, since the bank did not actually hold the 
Treasury securities which GSL claimed to possess at year-end. However, 
the bank staff were helpful – when a GSL officer contacted them, they 
typed up a list of the securities which GSL claimed to own, and provided 
this incorrect information to the auditors.

Reforms to Statutory Accounting Principles

In 1995, the National Association of Insurance Commissions issued 
a discussion paper proposing reforms of statutory account principles. 
Among other measures, they suggested that when the same securities 
are sold and re-purchased within 30 days, the sale should not be 
recognised for statutory accounting purposes. 79

77 Coopers Agrees to Pay Fla. $50 Million, The Insurance Accountant, 31 July 1995, Page 1
78 In the Matter of Donald F. Withers, CPA, Admin. Proc. File No 3-8450, Securities and Exchange Commis-

sion. August 17 1994
79 Codification targets Window Dressing, The Insurance Regulator, 9 October 1995, page 3
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The Florida Department of Insurance

After GSL collapsed, the FDI claimed that they had been fooled by 
GSL’s accounting tricks. The Commissioner stated that

“We regulators were deceived. We believed the company’s 

officers and their attorneys; we believed the financial reports; 

we believed the accountants’ audits and the custodian bank’s 

confirmations. These reports and statements are supposed to 

disclose the company’s financial condition; instead, in the case 

of Guarantee Security Life, they hid it.”80

However, this seems rather disingenuous. There are a number of 
reasons to suspect that the regulators knew (or should have known) 
about the surplus relief deals and the end-of-year swap deals. 

Firstly, GSL was required to submit quarterly returns to the FDI, 
showing all investment transactions. The end-of-year swap deals were 
clearly shown on the quarterly returns.

Secondly, there are internal memos from FDI staff which refer to the 
end-of-year swaps. 

Thirdly, it is quite clear that the Department knew that GSL had very 
high levels of junk bond investments. After all, in 1987, 1988, and 1989 
they had specifically lobbied the state legislature to allow GSL to 
maintain high levels of junk bonds. 

Fourthly, even if the swap deals had not been disclosed, consistency 
checks should have been obvious that something was wrong. The 
annual accounts showed a huge investment in Treasury bonds at 
year end – but also recorded a negligible amount of interest income 
received from government bonds. 

Fifthly, the Department conducted audits of GSL every three years. 
There is evidence to suggest that questions were raised about the 
end-of-year swap transactions during the 1987 audit. In fact, it appears 
that the first draft of the Department’s audit report raised this as a 
matter of concern. However, after discussions between GSL and the 
Department, it seems that these comments were eliminated from the 

80 Statement by Florida Treasurer Tom Gallagher, to the Permanent Subcommittee on Investigations, Hear-
ings, page 172
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final draft of the triennial review.

Finally, in April 1989 a Florida newspaper published a front-page story 
which disclosed and criticised these year-end deals.81 So it was on the 
public record.

Raising New Capital – the Transmark Issues

As noted above, GSL did not do any end-of-year swaps in 1987. The 
company found another source of capital. In the 1980’s, this was not too 
difficult – especially if Michael Milken was helping you. In 1986 and 
1987, Drexal Burnham helped Transmark (GSL’s parent company) raise 
$150 million by selling notes and preferred stock. 

The buyers were financial institutions with close links to Milken – 
such as Columbia Savings and Loan, Imperial Savings and Loan, and 
Centrust.82 According to lawsuits filed later, Milken had a very strong 
influence on the investment decisions of these S&Ls.

Unfortunately, as the junk bond market collapsed, and GSL sank 
into insolvency, the Transmark securities became worthless (indeed, 
some would argue that they were probably worthless from the date they 
were issued). 

Some of the savings and loans which bought these securities 
subsequently filed lawsuits alleging that Transmark had knowingly 
issued false and misleading information about its finances.83 In 
particular, they complained that Transmark’s subsidiary, GSL, had been 
mis-stating its capital and solvency reserves.84

81 Insurer’s dramatic growth raises questions by Paul Thiel, Florida Times-Union, April 23, 1989
82 Junky Juggling Act – A look at the deals preceding an insurer’s collapse by Abaham J Briloff, Barron’s, 6 

April 1992
83 US Agency Suit Alleges Merrill Helped to Hide Insurer’s Losses, The Asian Wall Street Journal, 8 February 

1993, page 14
84 Columbia Savings and Loan settled the claim against Transmark, but the terms of the settlement were 

sealed by the court. Third Interim Report page 11. 
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Repercussions

Many of the S&Ls which lost money by buying Transmark bonds 
subsequently became insolvent. Since the S&Ls were insured under the 
Federal Deposit Insurance Scheme, the government stepped in and took 
over responsibility for paying out the S&L’s insured depositors. So in 
the end, the American taxpayer bore most of the losses arising from the 
collapse of Transmark. 85 86

Historically, affiliate investments have been a common cause of 
solvency problems for insurers. Regulators are well aware of this fact, 
and therefore they impose limits on such investments. If an insurer 
invests too much in an affiliate company, then the excess amount above 
the specified limit cannot be counted as an admitted asset for solvency 
purposes.

This created a problem for GSL, because by 1988 GSL was making 
significant investments in affiliated companies. They lent money to 
various other companies owned by Transmark (an airline, the printing 
business, and the retail clothing businesses). Under Florida law, these 
loans could not be counted as admitted assets for solvency purposes.

However, Robert Sanford found a creative way around this problem. 
(Robert Sanford was the brother of Mark Sanford and the chief 
financial officer of Transmark).87

How did he do it?

85 Columbia Savings and Loan sued Transmark and reached a settlement, but the details are unknown 
(sealed by the court). Third Interim Report, (ibid), p11

86 The S&Ls also sued Coopers & Lybrand for their part in this transaction. C&L settled for $4.5 million, 
without admitting that they had done anything wrong. Auditor to pay $4.5 million by John Finotti, Florida 
Times Union, 15 May 1993

87 In the Matter of Robert C Sanford, Admin Proc File No 3-8451, Securities and Exchange Act of 1934 Re-
lease No 34542, August 18,1994 (1994 SEC Lexis 2558)
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The affiliate restructures

If Transmark owned the retail clothing business, then any investment 
by GSL in this business would count as an investment in a related 
company, which could not be admitted for solvency purposes. 

Luckily, Transmark was able to obtain excellent legal advice from 
the Wall Street law firm of Shereff, Friedman, Hoffman and Goodman. 
Transmark set up a complex legal structure, using a separate holding 
company and a “straw man”, which allowed Transmark to retain control

over the retail business, without being the official owner of the company. 
Hence technically, under Florida law, the retail business was no longer 
an affiliated company.

Hence, GSL’s investment in the retail company could be counted as 
admitted asset for solvency purposes.

This decision was certainly debatable. But GSL’s own internal legal 
team had a long talk with the auditors, and convinced them that it was 
all perfectly legal.88

This manoeuvre added about $20 million to Transmark’s statutory 
surplus in 1988.

In 1989, Transmark restructured its other affiliate investments, the 
Airline Group and the Printing Group, in the same way.89

The round-robin transactions

At the end of 1989, GSL’s owners had to become even more creative. 
During 1989, the junk bond market was crashing, making it even more 
difficult for GSL to maintain its solvency. GSL needed an injection of 
capital – but unfortunately Transmark had no capital readily available.

However, an ingenious round-robin scheme was concocted – by 
using a little sleight-of-hand, GSL could provide its own capital injection.

88 Statement of Donald F Withers, member of Coopers & Lybrand. To the Permanent Subcommittee on 
Investigations, Hearings p 298-299

89 After doubts were raised about the legality of these restructures, the affiliates were re-structured again, 
shortly before GSL was placed into receivership.
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Step 1: GSL loaned $69 million to some of the affiliate companies 
controlled by Transmark.

Step 2: The affiliate companies paid $36 million to Transmark. 

Step 3: Transmark then paid $36 million to GSL as a “capital injection”.

These transactions all occurred on the same day.90 It was a simple 
round-robin. GSL’s loans to the affiliates were simply funnelled back to 
become its own capital injection. 

TRANSMARK

AFFILIATES GSL
$69m

$36m $36m

TRANSMARK

AFFILIATES GSL
$69m

$36m $36m

As a result of these transactions, GSL increased its (reported) 
surplus substantially. The balance sheet assets included both $69 million 
(in loans) and a $36 million infusion of capital. 

No doubt the Florida Department of Insurance was delighted to see 
such an improvement in the solvency of the company.91

However, there was one flaw. The loans to the affiliates were 
shown as assets on GSL’s balance sheet, at face value. But the affiliates 
themselves had aggregate deficits of $35 million. It was rather unlikely 
that these loans would ever be repaid. 

The situation only deteriorated during the next year. By the end 
of 1990, GSL’s balance sheet showed that investments in affiliated 
companies were worth $150 million. But the aggregate deficits in these 
companies amounted to $40 million, so it was highly unlikely that GSL 
would ever receive that $150 million. 

90 Testimony of Heekin, to the Permanent Subcommittee on Investigations, Hearings p41
91 This joy was probably short-lived, since GSL paid Transmark a dividend of $27 million in 1990.
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When the SEC investigated this matter later, they criticised the C&L 
auditor, Mr Withers, for going along with Transmark’s proposal. He knew 
that these were round-robin transactions; he knew that the purpose 
of the transactions was to improve the reported level of solvency; he 
knew that the transactions were “devoid of economic substance” – yet 
he still signed off the accounts. He simply relied on a legal opinion on 
the interpretation of the law – and this legal opinion was provided by 
Transmark’s own in-house lawyers.92

Consequences for the legal firm

After the collapse of GSL, the Florida Department of Insurance filed 
a suit against the legal firm which had helped Transmark devise this plan. 
They alleged that the law firm was “the architect of a recapitalisation 

plan that fraudulently concealed GSL’s financial condition from the 

Department”.93

The law firm denied any wrong-doing, on the following basis:

The law firm had advised the parent company Transmark, not GSL;

The law firm had no involvement in preparing GSL’s statutory 
returns to the FDI, and therefore could not be held responsible if this 
information was misleading;

Furthermore, the restructurings had been disclosed to the FDI, 
which had encouraged GSL to go ahead with these transactions. So 
it was unreasonable for the Department to claim that they had been 
deceived.94

While denying any wrong-doing, the law firm agreed to settle 
the claim by paying $5 million (this amount was covered by their 
professional indemnity insurance).95

92 In the Matter of DONALD F. WITHERS, C.P.A. Admin. Proc. File No. 3-8450, Securities and Exchange 
Commission Securities Exchange Act of 1934, Release No. 34537; Accounting and Auditing Enforce-
ment, Release No. 582 1994 SEC LEXIS 2513, August 17, 1994

93 Shereff, Friedman (defendants) Motion to Strike as Sham. Hearings p 512
94 Affidavit of Andrew J. Levinson, presented in the case of the State of Florida Department of Insurance, 

as Receiver of Guarantee Security Life Insurance Company v. Merrill Lynch Pierce Fenner & Smith 
Incorporated at al, in the Circuit Court Duval County Florida, included at Hearings page 525 

95 $100 million settlement over defunct insurer, Business Insurance, 1 April 1996, page 20
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Owners

We have already seen that GSL’s owners, Sanford and 
Blackburn, made quite a lot of money over the years, by various 
means. 

At the time of the collapse, the 38-year-old Sanford owned a 
million dollar beachfront home, a powerboat, two Lamborghinis, 
a Rolls Royce, two Corvette, and a Jaguar. He also owned his 
own small island in the Bahamas (only 363 acres). He printed 
his own silver coins to be used as currency on the island – his 
own face was printed on one side, and his bikini-clad wife on the 
reverse.96

How did Sanford and Blackburn make so much money, when 
their company was teetering on the verge of insolvency?

As noted above, they earned millions and millions of dollars 
from the “equity sweeteners” provided by Michael Milken. 

It appears that they received about $50 million from 
Transmark’s capital raisings in 1986/87. 

According to GSL’s receiver, Sanford, Blackburn and associates 
looted GSL of about $80 million dollars by a variety of other 
means. 

“[They] executed self-dealing management agreements, 

paid themselves fees as investment advisors to the 

insurance company, paid themselves excessive 

compensation, unwarranted bonuses, improper 

dividends, and other devices which produced millions 

of dollars they should never have received.”97

As an example, GSL paid a dividend of $27 million to 
Transmark in 1990, not long before the company was placed in 
receivership. The regulator had no objections to this payment – 

96 One of these coins was presented in evidence at the Senate Hearings. 
97 Statement by Florida Insurance Commissioner Tom Gallagher, the Permanent Subcommittee 

on Investigations, Hearings page 171
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after all, according to the company’s own statutory returns, there was 
plenty of surplus available. 

Although Blackburn left GSL in 1988, he did not go away empty-
handed. He bought one of GSL’s subsidiaries, a small life insurer called 
Atlantic General. Atlantic General was not a particularly successful 
insurer – in fact, over the next four years it never sold a single policy. 
Luckily, it did have one source of funds: in 1988 GSL bought a 
reinsurance policy from Atlantic General, and transferred $20 million in 
reserves over to the small insurer as a reinsurance premium. Most of this 
money was quickly dissipated in a number of dubious investments. 

Atlantic General was declared insolvent in December 1991. The 
Florida Department of Insurance filed charges against Blackburn and 
his associates, alleging that they had “caused Atlantic General to enter 

into numerous contracts with other companies controlled by Blackburn 

for the purpose of depleting Atlantic’s assets and enriching themselves.”98

Repercussions for Sanford and Blackburn

The receiver of GSL did attempt to recover some money from 
Sanford and Blackburn and their associates. Unfortunately, by the time 
GSL collapsed, many of the assets were held offshore, making it difficult 
for the receiver to obtain restitution.

At this point, the receiver had some difficult decisions to make. 
No doubt the receiver wanted to pursue and punish those who were 
responsible for the collapse of GSL. However, there were some other 
factors to be taken into account – such as the minimisation of losses.

GSL had a huge deficit. Luckily there were laws to protect 
the policyholder from losses – the state guarantee funds would be 
responsible for covering those losses. The state guarantee funds would 
raise this money by imposing levies on all the other insurers. Naturally, 

98 Gallagher sues former Atlantic directors & officers for self-dealing and corporate waste, Business Wire, 2 
September 1992. State Sues officers of failed insurance company by Mark Albright, St Petersberg Times, 
3 September 1992, page 1E. State of Florida Department of Insurance, as Receiver of Atlantic General 
Life Insurance Company, Appellant, v. William B. Blackburn, Pamela Jeanne Turbow Rush, Susan Lynn 
Boswell, Tower Investment Group, Inc., Gulf Coast Aircraft Charter Inc, Blackburn and Company and Bay 
Harbour Investments Inc., Appellees, Case No. 92-04449, Court of Appeal of Florida, Second District, 633 
So. 2d 521; 1994 Fla. App. Lexis 1962, filed March 9, 1994
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in order to minimise this cost, the other insurers were keen to ensure 
that the receivers recovered the maximum possible amount of money.

So in the end, the FDI decided to negotiate with Sanford and 
Blackburn. 

After protracted court battles, Blackburn agreed to settle for about 
$8 million99.

Sanford agreed to hand over cash, securities, and property worth 
about $20 million. The settlement included his island in the Bahamas, 
which the Florida Department of Insurance later sold for more than 
$6 million.

Transmark agreed to plead guilty to one count of mail fraud. Mail 
fraud by an individual may be punished by a jail term of up to 20 years, 
but of course a company cannot go to jail. Transmark agreed to pay 
$2.1 million and some property, along with 80% of any tax refunds it 
received.100

In return for these financial settlements, the federal prosecutors 
agreed that they would not pursue criminal charges against Sanford, 
Sanford’s wife, or Sanford’s brother.101 All three were barred for life 
from working in the insurance industry.

The Florida Insurance Commissioner announced that:

“This settlement is another victory for the 56,000 policyholders 

of GSLIC. We will not allow insurance companies to be 

mismanaged or looted, leaving policyholders to foot the 

bill.”102

Compare the amount of money taken out of Transmark and GSL 
to the amount paid by Sanford and Blackburn under the settlement 
agreement. It seems possible that Sanford and Blackburn might have 

99 South Dakota insurer takes over Guarantee by John Dunbar, The Florida Times-Union, 18 October 1997, 
page C-9

100 Apparently, since Transmark had been overstating its profits for several years, it was entitled to a tax 
refund.

101 The Long Road Back, Marilyn Ostermiller, Best’s Review, 1 February 1998, Vol 98, No 10, page 44
102 Key figure in GSLIC Collapse settles for $15 million, PR Newswire, 30 March 1996
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had a few dollars left over, even after settling these claims. 

Section 6: The Aftermath

After GSL collapsed, the receiver had the difficulty task of salvaging 
the remains and making the fairest possible arrangements for the 
policyholders. The story of this process is beyond the scope of this paper, 
but apparently this was done with considerable expertise under quite 
challenging circumstances. .103 104

A special run-off company was created to manage the assets and 
liabilities until all the legal issues could be sorted out.

Instead of conducting a “fire-sale” of the assets, the junk bond 
portfolio was handed over to an expert fund manager. As the junk bond 
market recovered somewhat over the next few years, the outcomes were 
better than expected.

As a result of various lawsuits, the receivers managed to recover 
$100 million - $50 million from Coopers and Lybrand; $45 million from 
Merrill Lynch; $5 million from the legal firm of Shereff, Friedman, 
Hoffman and Goodman. Sanford paid about $20 million; Transmark paid 
about $2 million. Some money was recovered from insurers who had 
sold policies to GSL under assumption reinsurance deals.

 However, these recoveries were partially offset by approximately 
$27 million in legal costs.105

In 1997, the remaining GSL policyholders were transferred to 
another insurer, Midland National Life. 

103 As part of the winding up, the receivers also obtained control of a couple of nude dance clubs which 
had been owned by an associate of Sanford’s. The FDI became responsible for the sound financial 
management of the establishments known as The Dollhouse and Pure Platinum. Apparently, the 
Department’s employees did an excellent job, since they were subsequently given an award for their 
diligent and conscientious efforts on behalf of Florida’s taxpayers. Liquidator finds job weird, rewarding,
John Dunbar, The Florida Times-Union, 21 November 1996, page B-1

104 The Long Road Back, Marilyn Ostermiller, Best’s Review, 1 February 1998, Vol 98, No 10, page 44; 
Rehabilitation Fallout, Robert E. Ewald, Charles W. Petty, Richard A. Veed, Record of the Society of 
Actuaries, 1993 Vol 19 No 4B, p 2669-2688

105 Law Firms Contest Settlement by John Dunbar, Florida Times-Union, 11 July 1997, page B-4
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The winding-up process was regarded as a success. When GSL first 
collapsed, the deficit was estimated at $390 million. Ultimately the cost 
to the state guarantee funds was “only” about $180 million.

According to the Florida Commissioner of Insurance:

A primary lesson that can be drawn from our experience with 

Guarantee Security is this: Fortunately for consumers, the 

regulatory system in place in Florida, the home state of this 

company, worked. 

Policyholders now drawing annuities from Guarantee 

Security are being paid 100% on the dollar. All but a handful 

of consumers who are due future monies from Guarantee 

Security will be paid…

Yes, the Florida regulatory system designed to protect 

consumers worked.106

It is not clear if the other insurers – the ones who paid out $180 
million to cover GSL’s losses – agreed with this view.

Section 7: Relevance for Australia

The GSL fiasco happened a long time ago, far far away, in a country 
which has a completely different approach to prudential regulation. 
Does this story have any relevance for Australian actuaries?

From time to time, in the past, some Australian financial institutions 
have adopted business strategies which were, at least in some respects, 
quite similar GSL’s – often with quite disastrous consequences for their 
customers107. No doubt most readers are already quite familiar with the 
events leading to the insolvency of FAI and HIH. The appendix gives 
two more examples from the not-so-distant past:

the Goldfields Medical Fund – a health fund which was placed under 
administration in 2002; and

106 Statement by Florida Treasurer, Tom Gallagher Hearings page 165
107 Older readers will no doubt remember various painful incidents from the 1980s, such as the Pyramid 

Building Society, the WA Teachers Credit Union, The State Bank of Victoria, etc. Those who are too 
young to remember the 1980s might read Bold Riders by Trevor Sykes. 
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Commercial Nominees of Australia – a superannuation fund trustee 
which went into liquidation in May 2001 

After the death of any major financial institution, legislators conduct 
an autopsy of the corpse, in order to identify any weakness in legislation 
or supervision. Loopholes are closed, risk management controls are 
improved, and supervisory authorities are given greater powers. For 
example, as a result of improved supervision post-HIH, APRA managed 
to substantially reduce the number of financial institutions which were 
“operating outside acceptable boundaries for prudent risk management”
(there were 131 such financial institutions operating during 2003-
2006, but APRA persuaded most of them either to improve or to exit 
the system). 108 So we have good reason to believe that the post-HIH 
reforms have substantially reduced the risk of another major insolvency.

However, it would be optimistic to assume that new problems will 
not arise in the future. 

On the one hand, GSL might be regarded as the story of failure – 
the failure of the prudential system. On the other hand, if we look at 
the story from another point of view, GSL is an amazing success story. 
The financial services industry is a business, and the aim is to maximise 
profits. Shareholders, company executives, agents, reinsurers, bond 
traders, merchant banks, auditors, and lawyers: they are all essentially in 
business to make money. All of those who were involved in the downfall 
of GSL acted perfectly rationally, in order to achieve this objective – and 
indeed they showed a remarkable amount of initiative and ingenuity in 
doing so. 

For an entrepreneurial person like Mark Sanford, the regulatory 
system is simply another obstacle which must be overcome. No doubt 
Australia has many people who are just as entrepreneurial as Sanford. 

108 John F Laker, Chairman of APRA, APRA-Issues on the Radar, Speech on 9 August 2006 to the Australian 
Institute of Company Directors, available on the website at www.apra.gov.au. 131 financial institutions 
were classified as needing Mandated Improvement, and 37 were classified as requiring Restructure, un-
der the PAIRS rating system.
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Any financial system must find a balance between the need to 
protect consumers, and the need to have a profitable financial services 
industry. GSL demonstrates the way imbalances can creep into the 
system, to the detriment of policyholders. Insurance failures like GSL 
are not simply caused by one “bad seed’ company – they arise because 
of the improper management of the conflicts of interest which permeate 
the whole financial system. 

a) Influencing the legislation

The prudential system starts with effective legislation. The GSL story 
shows how serious problems can arise when financial institutions have 
too much influence over the decisions made by politicians. As we have 
seen: 

Drexel was making huge profits by selling junk bonds to life insurance 
companies like GSL. Drexel and GSL were successful in lobbying 
legislators to allow excessive levels of investment in junk bonds, 
despite the risks. The junk bond losses were the primary cause of 
GSL’s collapse (and several other life insurers and savings and loans as 
well).

Life insurers could profit by selling portfolios of unprofitable business 
to financially weak insurers on favourable terms. The life insurance 
industry lobbied against stricter controls on assumption reinsurance. 
As a result insolvent insurers like GSL were able to obtain control of 
hundreds of millions of dollars of policyholders money.

Of course, politicians must always weigh up the costs and benefits 
of any legislation. It is important to provide security for policyholders, 
but it is also important to have a competitive, efficient, flexible financial 
system. Financial institutions naturally have a right to present their views 
on such issues. The problems arise when the system gets out of balance, 
when the interests of the general public are not given enough weight. 

Many people believe that the seeds of the Global Financial Crisis 
were sown many years ago, when the US law-makers succumbed to the 
special pleading of some financial institutions: eg. when they decided 
Fannie Mae’s capital requirements need not be strengthened; when they 
decided that Credit Default Swaps need not be regulated; when they 
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decided that the Glass-Steagall Act was no longer relevant to current 
conditions109. They were persuaded by lobbyists who had a strong 
financial interest in the outcomes, who were willing to spend a great deal 
of money to influence the legislation. Of course these lobbyists were not 
setting out to create a catastrophe – they just wanted to take on more 
risk with less capital, so that they could make higher profits. 

Perhaps as Australians we have greater confidence in the judgement 
of our own politicians: surely our politicians would never allow their 
judgement to be swayed by campaign contributions or lobbying (?) 

In response, let me point out that GSL operated in 42 states110. No 
doubt most of those states had strict legislation and vigilant insurance 
supervisors. Nevertheless, this did not protect their citizens. In the USA, 
each insurer is supervised in its home state, and GSL decided to set 
up their head office in Florida, which had a decidedly “pro-business” 
attitude to the insurance industry.111

Companies like GSL tend to gravitate towards the jurisdiction 
which has the most lenient regulation. With the globalisation of financial 
markets, we have seen that weaknesses in prudential regulation in one 
country can have devastating effects on citizens in many other countries. 
112

b) Undermining the accounting system

The regulatory system cannot work without reliable financial 
information. GSL was successful in concealing its insolvency for many 
years – and they did so by exploiting weaknesses in accounting standards 
and by creating a strong conflict of interest for auditors.

Accounting is not a simple task which can be done mechanically, 
using a set of rigid rules which covers every possible transaction and the 
valuation of every asset – it always requires a considerable amount of 

109 See, for example, The Political Origins of the Financial Crisis: The Domestic and International Politics of 
Fannie Mae and Freddie Mac by Helen Thompson, The Political Quarterly, Vol 80, No 1, January-March 
2009

110 Third Interim Report, page 7
111 GSL was certainly not the only Florida insurer to fail during this era. 
112 For example, the poorly-regulated Icelandic banks took billions of dollars of deposits in England, Ger-

many, and Holland in the last few years before they collapsed.
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judgement. If auditors have a financial incentive to do so, they are more 
likely to exercise this judgement in favour of their clients (and, of course, 
this applies to actuarial valuations as well).

Sanford created a conflict of interest for his auditors. He sacked 
them when they would not comply with his wishes. He rehired them 
when they agreed to be more co-operative – even though they clearly 
had concerns about the appropriate treatment of the end-of-year 
transactions. The accounting rules had grey areas which required 
judgement, and they exercised their judgement to please their client.

Regulators can tackle auditing defects by making more and more 
proscriptive accounting standards, by insisting on rotation of auditors, 
etc. This alleviates the problem, but it is unlikely to eliminate it.113.
Accounting inevitably has “grey areas”, there is no correct answer. 
Therefore, in many cases, “stretching of the boundaries” will not lead to 
any sanctions. Who can determine whether an optimistic asset valuation 
was a negligent decision motivated by the desire to keep a customer, or 
simply poor judgement? No one. And poor judgement is not a crime. 

Australian auditing rules have been tightened in recent years, but 
ASIC still has concerns about conflicts of interest114. Tony Schiffman, 
the national chairman of accounting and advisory practice BDO, has 
recently pointed out that some major auditing firms were giving large 
discounts on their audit fees to win business, and then trying to sell other 
services at a higher margin – a strategy which clearly threatens auditor 
independence115.

The simplest way to deal with a conflict of interest is to eliminate 
the conflict – or at least reduce the size of the conflict. A post-Enron 
study has suggested that American auditing standards declined during 
the 1990s for two reasons: accounting firms were increasing relying on 
revenue from consulting services provided to audit clients, so they had 
greater financial incentives to be “helpful”; and the Private Securities 

113 If it was possible to do so, then financial services could be provided by computers.
114 ASIC Targets independence of auditors, analysts by John Kehoe, Australian Financial Review , 13 October 

2009
115 Claims of Undercutting on audit work by Mark Fenton-Jones, Australian Financial Review, 6 November 

2009, page 47
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Fraud Litigation Act made it more difficult to sue auditors.116 Regulators 
realised that stricter rules would not solve the problem – they also had 
to change the financial incentives, eg. by limiting the ability of auditors 
to provide consulting services to their audit clients.

Conflicts of interest can be reduced if significant financial penalties 
are applied to accountants and auditors who are too willing to adopt 
aggressive accounting standards. GSL’s auditors were sued, and ended 
up paying $50 million to the Florida Department of Insurance. At the 
time of writing, we are awaiting the outcome of lawsuits against HIH’s 
auditors117.

c) Applying Goodhart’s Law

Capital requirements have a key role in encouraging prudent risk 
management. Theoretically, companies which are financially weak 
should not be able to take on additional risk. But risk based capital 
requirements depend on the accurate measurement of risk. And 
according to Goodhart’s Law, this is never going to be easy.

Charles Goodhart was an economist who worked for the Bank 
of England, advising on monetary policy. The BoE economists used 
historical data to build economic models. Then they would use the model 
to determine economic policy, eg. to control inflation. But it did not 
work. The market simply adapted to the government’s policy. Goodhart 
realised that “If ever the Government decides to rely on any particular 

statistical relationship as a basis for policy, then, as soon as it did that, that 

relationship would fall apart.” 118

Danielsson has suggested the prudential regulator’s corollary to 
Goodhart’s law: “A risk model breaks down when used for regulatory 

purposes.” 119

116 John C Coffee Jr, What Caused Enron? A capsule social and economic history of the 1990s: Cornell Law 
Review, January 2004, 89 Cornell Review 269

117 Mystery partner delays HIH deal by Elisabeth Sexton, Sydney Morning Herald, 6 November 2009 
118 Charles Goodhart quoted in a BBC documentary, A Fable from the Age of Science, 1992.
119 The Emperor Has No Clothes: Limits to Risk Modelling by Jon Danielson, Journal of Banking and Finance, 

2002
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As soon as regulators use specified risk measures to set minimum 
capital requirements, financial institutions adapt. In some cases, they will 
actually reduce the level of risk and/or find additional capital to cover 
existing risks. But in many cases, they find new ways to take risks – risks 
which are not accurately measured by the regulator’s model. 

And there are a great many very clever people – lawyers and 
investment bankers and reinsurers – who are more than willingly 
assist them in doing so. These “alternative solutions” are often actively 
promoted and hence become widespread (even quasi-acceptable in the 
industry). This is not surprising - it can be very profitable to help insurers 
find a way around the rules120. And given the complexity of the financial 
system, it is almost inevitable that there will be some loopholes.

In many cases, this simply means moving the risks off the balance 
sheet. This was the method adopted by GSL – the surplus relief policies 
and the end-of-year swap transactions were just rudimentary versions 
of the more sophisticated financial reinsurance deals later used by FAI 
and HIH and Independent Insurance and AIG. Similar types of financial 
reinsurance deals have been used for at least 40 years121. The banking 
industry has used similar methods which appear to move risk off the 
balance sheet without actually doing so, eg. securitisation deals which 
have buyback options.

Regulators have attempted to deal with this problem by requiring 
more detailed disclosure. It remains to be seen if this will be a 
successful strategy. It is perhaps worth noting that the UK regulators 
recommended the same approach – ie. improved disclosure – in 1990122.
It has not been wholly successful in preventing the misuse of financial 
reinsurance (eg. Equitable Life, Independent Insurance).

120 Indeed some would argue that this is the raison d’être for some investment banks. See Infectious Greed by 
Frank Portnoy, for examples of regulatory arbitrage.

121 Financial reinsurance deals were used by Vehicle and General in the last 1960s, before the insurer col-
lapsed in 1971 (described in Lloyd’s of London by Godfrey Hodgson, Allen Lane, 1984). In Australia, 
financial reinsurance deals disguised solvency problems at Regal and Occidental, life insurers which were 
placed under judicial management in 1990. It appears that some reinsurers were actively marketing such 
contracts to life insurers at the time. 

122 Financial Reinsurance by R.C. Wilkinson, D.H.Craigend, and A.H. Silverman, Journal of the Institute of 
Actuaries, 1993 (volume 120) page 311-380, includes a description of the regulatory approach to financial 
reinsurance in the UK
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Of course, financial window-dressing usually requires assistance from 
a counterparty – eg. GSL required the assistance of Merrill Lynch (for 
end-of-year swaps) and reinsurers (for surplus relief deals). The evidence 
suggests GSL had no difficulty in finding a counterparty – obviously 
the counterparties expected to make a profit from such deals. But they 
didn’t - Merrill Lynch was sued by the FDI and paid over $45 million.

This raises the issue of legal risk for the counterparties. Should they 
bear any legal liability if an insurer uses such deals to conceal insolvency, 
and subsequently collapses with large losses? Under what circumstances, 
if any, should they be held liable? Can they avoid any liability by 
claiming that they did not know that the financial reinsurance deals 
would be used to distort financial statements? 

At the time of writing, the HIH liquidator is suing four reinsurers 
who were involved in financial reinsurance deals with FAI or HIH 123. If 
he is successful, this may be helpful in deterring such deals in the future. 
Each counter-party will weigh up the potential costs and the potential 
benefits of participating in such deals. If the prudential regulation system 
is to be effective, the costs must outweigh the benefits.

d) Affiliate investments

Investment in affiliates is often a significant cause of problems for 
life insurers, general insurers, and banks. For example, a Best’s study 
of insurance company insolvencies between 1987 and 1997 found that 
affiliate problems were the main cause of the insolvency in 18% of all 
cases124.

Problems arise because

a) the insurer might be tempted to assist an affiliate which is in financial 
difficulties, by making loans on favourable terms, buying or selling 
assets on favourable terms, making reinsurance deals on favourable 
terms, etc.; 

123 Mystery Partner delays HIH deal by Elisabeth Sexton, Sydney Morning Herald, 6 November 2009 
124 Insolvencies Charted, Best’s Review, June 1999
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b) The value of investments in affiliates is often difficult to determine, 
since transactions may not be done on an arm’s length basis; and 

c) The insurer can use transactions with affiliates to do end-of-year 
window dressing of accounts, shuffling money back and forth 
between companies.

GSL clearly used affiliate transactions to conceal insolvency, and to 
siphon money out of the company for the benefit of GSL’s owners (ie. by 
reinsurance deals with Atlantic General).

Of course Australian actuaries already familiar with this problem 
– the Royal Commission into HIH and FAI revealed a web of cross-
guarantees between related companies which effectively disguised the 
true financial status of the companies in the group. 125

e) Regulators

The Florida Department of Insurance did a very poor job in 
supervising GSL. Even though they were well aware of serious problems 
at GSL, they took little effective action to rectify the situation. There is 
even some evidence to suggest that the FDI knew that GSL was using 
various accounting tricks to disguise its solvency problems – and they 
closed their eyes to this deception. 

Regulators naturally need to exercise their judgement when dealing 
with weak financial institutions. Is there a reasonable probability that, 
given time, the company will be able to trade out of its difficulties? Or is 
the situation only likely to deteriorate further?

A number of studies have suggested that regulators are often too 
lenient towards the weak financial institutions, in both insurance and 
banking supervision, and in many different countries. American studies 
show that “the strategy of most state insurance departments for dealing 

with potential insolvencies has been to delay recognising insolvency for as 

125 In particular see the sections on netting off of assets, pledged assets, and incorrect reporting of related 
body assets in the HIH Royal Commission Report
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long as possible.”126.127

This has certainly been a problem in Australia in the past. For 
example, the Palmer report into APRA’s supervision of HIH reported 
deficiencies in the supervision of both FAI and HIH.128 (S5.6.3) In
some cases, the regulators did not have enough power to take action. In 
some cases, insurers (especially FAI) were able to delay intervention by 
dragging out legal proceedings, appeals and reviews. 

Regulators were also subjected to “behind the scenes” pressures, 
and had difficulties in balancing conflicting objectives. For example, 
in relation to FAI, the regulator was quite concerned about the flow-
on effects of closing down such a large insurer, and possible political 
repercussions. The regulators tended to accepted assurances from the 
management – the management would downplay the problems and/
or assure that regulator that the problems were under control. (In 
relation to FAI, regulators delayed in taking action because they were 
“encouraged by the co-operative attitude of the CEO” (Rodney Adler)). 
129

In Australia, both APRA and ASIC have been criticised many 
times, for delays in taking effective action - examples include CNAL 
(described in the appendix), and more recently (for ASIC) Westpoint, 
Fincorp, Firepower, Opes Prime, and Storm Financial. 

After each major collapse, the regulators tend to become more 
vigilant; they receive extra funding and hire more staff. But this 
vigilance may be eroded over time – especially during boom times when 
insolvencies are infrequent. The industry might “push back” against a 
zealous regulator.

126 Insurance Regulation: State Handling of Troubled Property/Casualty Insurance Companies, Government 
Accounting Office Report, May 1991; Insurer Failures: Regulators fail to Respond in Timely and Forceful 
Manner to Four Large Life Insurer Failures, Government Accounting Office Report to the Senate Sub-
committee on Oversight and Investigations Committee on Energy and Commerce, House of Representa-
tives, September 9, 1992

127 Ron Wyman, at Hearings, House of Representatives, Committee of Energy and Commerce, Subcommittee 
on Energy and Commerce, May 22,1991, page 3

128 Palmer Report Section 5.6.3
129 Palmer Report Section 10.2.3
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As an example, consider the US banking system. The government 
introduced Prompt Corrective Action (PCA) requirements, so that 
regulators would be required to take action when a bank fell below 
acceptable standards. But the FDIC has recently reported that 
PCA requirements have not eliminated the problem of regulatory 
forbearance. When they examined the supervision of banks that had 
failed in 2008/2009, they found that in most cases the regulator had 
indeed identified problems in a timely fashion – but did not take 
forceful corrective action130. Often the regulators trusted the bank’s 
management, who provides assurances that were working to resolve the 
problem. 

Conclusion

GSL collapsed because the system of prudential regulation was 
flawed. Many people had strong incentives – financial or otherwise – to 
disregard the interests of the policyholders. The owners of the company, 
the legislators, the industry associations, the auditors, the investment 
bankers, the lawyers, and the prudential supervisors, all made decisions 
which contributed to the failure of the prudential system. They all 
decided, in one way or another, that looking after the policyholders was 
someone else’s responsibility.

130 FDIC raps its own knuckles over lending by Alison Vekshin, Australian Financial Review, 20 October 
2009
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Medical Fund131

In 1999, Goldfields Medical Fund (GMF) was a small health fund 
based in Kalgoorlie, Western Australia.

However, over the next two years membership shot up dramatically. 
The number of people insured by the fund jumped from less than 18,000 
to more than 82,000132. In June 1999, GMF was the 31st largest fund – 
two years later, it was ranked number 13. 133

How did they achieve such spectacular growth? By “ridiculously low 

prices” and the aggressive use of agents. 134.135

GMF paid commission of up to 5% for signing up new members. 136

Apparently this commission was not always disclosed to members. The 
PHI Ombudsman later expressed concerned that clients might not have 
understood that the brokers were not providing independent advice – 
for example, customers probably did not realise that the brokers would 
not recommend any of the big funds, which did not pay commission.137

The PHI Ombudsman also noted that anyone could set himself up 
as a broker – there were no training requirements and no need for any 
knowledge at all about the health insurance industry. “Joe Bloggs in 

theory could set up shop”.138

GMF also had a corporate marketing department. It appears that 
some customers were given substantial premium discounts (ie. 50%) for 
signing up.139

131 The fund changed its name from Goldfields Medical Fund to GMF Health in January 2000. Is GMF being 
sold out? By Lee-Anne Petchell, Kalgoorlie Miner, 29 June 2002

132 PHIAC statistics from 1999 and 2001 annual reports, available on PHIAC website www.phiac.gov.au
133 Another fund, IOR, followed quite a similar growth strategy. It was placed under administration in July 

2002. Broker-backed health fund in financial strife, Herald Sun, June 2002
134 Fee Increase Justified - GMF, Kalgoorlie Miner, 6 February 2002.
135 Customers hit as agents gain, Herald Sun, 8 April 2002.
136 Customers Hit Again as Agents Gain by Andrew Probyn, Herald-Sun, 8 April 2002.
137 Clamp on Small Health Fund Brokers, Daily Telegraph, 25 March 2002.
138 Clamp on Small Health Fund Brokers, Daily Telegraph, 25 March 2002.
139 Merged health Board to review all policies, Kalgoorlie Miner, 7 February 2003
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In June 2001, Choice magazine nominated Goldfields as a top fund 
for hospital cover in every State, based on competitive prices and the 
level of benefits.140

Phenomenal growth, combined with unsustainable premium rates, 
soon caused financial difficulties for GMF. In June 1999, GMH had 
reserves equal to 15 months of contributions. By the end of 2001, 
reserves were less than 2 months contributions.141

The regulator, PHIAC, had been observing the activities of the fund 
for some time, with increasing concern. In December 2001, PHIAC 
appointed an administrator, on the following grounds:

a) Information provided to PHIAC by GMF’s actuary 

and by GMF raised serious concerns about the reported 

level of claims, decreasing reserves, liquidity, the carrying 

value of assets and whether or not the management of 

the business of GMF was in conflict with the actuary’s 

recommendations to preserve the financial stability of 

GMF; 

b) PHIAC’s review of financial information provided by 

GMF led PHIAC to suspect that GMF’s reserves may, or 

may in the near future, become insufficient to satisfy the 

capital adequacy requirements under the Act;

c) PHIAC had been informed that GMF had lost several key 

executive staff including the Chief Executive Officer, the 

accountant and an experienced senior manager; 

d) PHIAC suspected that GMF may not have experienced 

internal managers to effectively manage the operations of 

the Fund in the interests of contributors.142

It took quite a while for the administrator to sort out the problems. 
Apparently, “proper accounting records and procedures were almost 

non-existent”, there were “financial discrepancies”, and “a lack of 

140 GMF Health proves top choice for Australians, The Kalgoorlie Miner, 16 June 2002.
141 Is GMF being sold out? by Lee-Anne Petchell, Kalgoorlie Miner, 29 June 2002.
142 Federal Court of Australia. Hedge, as Administrator of Goldfields Medical Fund Inc [2002] FCA 1303 
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internal controls and fraud prevention strategies”.143.144 The administrator 
reported that the fund had inadequate management and corporate 
governance.

Soon after his appointment, the administrator changed the 
investment mix of the fund, which he described as “inappropriate”. For 
example, the administrator called in a $500,000 loan to the Goldfields 
Credit Union (a subordinated debt). This loan had enabled the Credit 
Union to grow and open a new branch. The chairman of GMF was 
also chairman of the Credit Union at the time the loan was made. The 
administrator agreed that the loan provided an excellent rate of return, 
but he believed that “it should not have been provided under the National 

Health Act”145.

The administrator also noted that GMF had invested money in a 
number of “community initiatives” which were inappropriate under the 
National Health Act.146

After the collapse, there was some criticism of the fund’s Board of 
Directors. How did they allow the fund to get into such difficulties? The 
Chairman defended the board, claiming that the board was not given 
adequate information by the CEO.147

Over the next year, the administrator increased premiums sharply148,
closed branches and sacked staff. Eventually, the fund merged with 
Healthguard. 

The Australian Competition and Consumer Commission also 
became involved. Apparently, GMF had attracted new members by 
promising them that their premium rates would not increase for at least 

143 Is GMF being sold out? by Lee-Anne Petchell, Kalgoorlie Miner, 29 June 2002
144 Health fund woes date back 12 months, Kalgoorlie Miner by Lee-Anne Petchell, 23 January 2002
145 Credit Union Asked to Repay GMF loan, Kalgoorlie Miner, 16 April 2002
146 For example, GMF apparently donated $150,000 for a new skatepark in Kalgoorlie. GMF Focus to be 

national, not local, Kalgoorlie miner. 28 December 2001
147 Is GMF being Sold out? Kalgoorlie Miner, 29 June 2002
148 On 1 April 2002, premiums increased by 40.54% on average. Premium increases were even higher in some 

states. Rules Loom Over Brokers, Herald Sun 9 April 2002. Even after such a large increase, Goldfields’ 
premiums were still described a “competitive”. GMF premiums on the rise, Kalgoorlie Miner, 27 Febru-
ary 2002. GMF members face big increase in premiums, Kalgoorlie Miner, 5 March 2002. The contribu-
tion increases caused an ACCC investigation, since GMF had apparently promised its members that 
there would be no rate increases for 12 months. Hundreds of angry members complained to the PHI 
Ombudsman ACCC to investigate GMF Health; Kalgoorlie Miner. 26 July 2002, GMF Under Fire for 
breaking Rates Deal, Kalgoorlie Miner, 27 July 2002
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a year. Hundreds of members complained when the administrator was 
forced to increase the premiums.149

According to the Minister for Health, 

“The council [PHIAC] identified a number of breaches of the 

National Health Act, and what would appear to be breaches 

of the Corporations Act. However, as Goldfields was an 

incorporated association, the directors could not be held liable 

under the Corporations Act.”150

For non-profit associations like GMF, the maximum penalty was a 
$500 fine for office bearers who breached their duties151. The Minister 
pointed out that weaknesses in the then-current legislation hampered 
the ability of PHIAC to protect the interests of members of such funds, 
creating a greater risk of improper use of funds and ultimately failure of 
the fund.

Note that GMF was certainly not the only health fund to have 
problems in recent years (readers might care to look up IOR and the 
Teachers Union Health Fund).

149 GMF under Fire for breaking rates deal by Robert Newton, Kalgoorlie Miner, 27 July 2002
150 Explanatory memorandum, Private Health Insurance Legislation Amendment Bill 2008, circulated by the 

authority of the Minister for Health and Ageing, the Honourable Nicola Roxon MP, House of Repre-
sentative 2008

151 DPP to look into failed health fund by Mark Mallabone, The West Australian, 18 September 2002.
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APPENDIX: Australian Example 2: Commercial 
Nominees of Australia Ltd.

Commercial Nominees was set up in 1993. 

In 1999 the SIS legislation was changed. As a result, many small 
superannuation funds were required to appoint an APRA-approved 
trustee to manage the fund152. Sensing a business opportunity, CNAL 
sought approval from APRA to act as an Approved Trustee. 

This approval was essential for CNAL’s business strategy: many 
retirees were looking for a safe place to invest their superannuation 
savings, and they naturally assumed that any trustee which was approved 
by APRA would be quite safe.

“We chose an APRA fund structure because the use of an 

APRA Authorised Trustee company would ensure our legal 

and regulatory obligations would be met. In addition the 

ongoing operation of the fund would continue to be supervised 

by APRA giving us a sense of security.”153

Over the next three years, CNAL became the trustee for about 475 
small APRA funds. 

Many of the investors had invested with CNAL on the advice 
of financial advisors from Saxby Bridge Financial Planning. Saxby 
Bridge attracted the attention of ASIC because it often recommended 
investments which were “tax effective”, such as tea-tree oil. These 
investments often resulted in severe losses for the investors. Apparently 
Saxby Bridge’s advisors were paid high commissions for recommending 
such risky investments. Mr Brayisch, the principal and director of Saxby 
Bridge, also had a financial interest in some of the investments he 
recommended, which created a serious conflict of interest. 154.155

152 Note for non-Australian readers. Prior to October 1999, all funds with less than 5 people were called “ex-
cluded funds”. The prudential rules for excluded funds were more lenient than the rules for larger funds. 
This led to some abuses, and the rules were tightened. Small funds which met certain standards were al-
lowed to become small self-managed funds (SMSFs); others were required to have an APRA-approved 
trustee and these were called Small APRA funds (SAFs)

153 Chapter 4 of the Report of the Senate Select Committee on Superannuation and Financial Services, Pru-
dential Supervision and Consumer Protection Second Report, 30 August 2001

154 ASIC cancels Saxby Bridge, ABS licences by Anne Lampe, Sydney Morning Herald, 2 November 2001
155 Licence Restored to Saxby Bridge by Anne Lampe, Sydney Morning Herald, 5 June 2003
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In October 2001, ASIC revoked Saxby Bridge’s licence. In 2003 
the Administrative Appeals Tribunal overturned the ban, asserting 
that ASIC had been too severe. In 2007 Jeffrey Braysich resigned as 
a director of Saxby Bridge in 2007, shortly after being convicted of 27 
counts of market rigging. His wife took his place as director. 156

As well as collecting small superannuation funds from individuals, 
CNAL also collected superannuation funds on a wholesale basis. CNAL 
became the trustee of an eligible rollover fund (ERF) 157. This allowed 
CNAL to obtain control of a very large number of small accounts. In 
many cases the owners of the accounts would have had no idea that their 
money had been transferred from their original superannuation fund to 
CNAL’s ERF.

By 2001, CNAL was responsible for looking after about $300 million.

CNAL invested the superannuation fund in a variety of investments, 
including an Enhanced Cash Management Trust (ECMT) and an 
Enhanced Equity Fund. CNAL was trustee of both of these investment 
vehicles. 

Most of the investors in the ECMT believed that they were investing 
in a standard cash management trust – ie. that their money would be 
held in low risk cash-type assets such as money in the bank. However, 
this was quite wrong. The ECMT was investing in a range of rather risky 
investments, such as a mushroom farm. Many of the investments were 
tax-driven schemes. The ECMT invested in some other unit trusts run 
by CNAL, including the Enhanced Equity Fund. The ECMT was also 
leveraged – liabilities included a secured bank loan of more than $12 
million.

Furthermore, the many of these investments were not at arm’s 
length. Loans were made to former directors of CNAL and to related 
party trusts. It appears that “CNAL used superannuation money to prop 

156 Market Riggers Back in Business by Rebecca Urban, The Australian, 8 October 2009.
157 Note for non-Australian readers. ERFs are special funds which were designed to solve the small accounts 

problem. Some superannuation funds do not wish to hold small accounts, because the administration 
costs may exceed the amount which can be charged against the balance of the account. Hence the law al-
lows these funds to roll over the accounts to an ERF, and this may be done automatically, with or without 
the member’s consent.
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up investments made previously”.

This investment strategy failed. According to the evidence presented 
to the subsequent Senate inquiry, virtually 100% of the loans were in 
default. By April 2001, the value of the ECMF assets was written down 
to nil. The other trusts administered by CNAL also had substantial 
losses. 

In February 2001, APRA revoked CNAL’s license as an approved 
trustee and appointed an acting trustee for the small APRA funds. The 
company was placed into liquidation in May 2001.

The wind up was complicated by poor record keeping and 
administration. It appears that CNAL did not always follow the 
instructions of their clients in a timely fashion. Sometimes a client’s 
money was invested in the ECMF, even though the client has asked for 
the money to be invested elsewhere.

During the subsequent Parliamentary hearings, both APRA and 
ASIC were criticised by investors. APRA had become aware of serious 
problems at CNAL in March 2000 – but they allowed the fund to 
continue operating (and accepting new funds) until February 2001. 
APRA apparently hoped that, given time, the directors of CNAL would 
be able to fix the problems; and they did not want to cause a run on the 
funds by taking action publicly.

APRA explained that it was only responsible for supervising the 
superannuation funds. The superannuation funds invested their money 
into CNAL’s ECMT and EEF, but it was not APRA’s responsibility to 
supervise those trusts. ASIC explained that it was not their responsibility 
either, because the ECMT was set up as an excluded offer fund which 
did not come under the Managed Investments Act.158

In the end, the Minister exercised his discretion to provide 
compensation to CNAL’s investors, up to 90% of their losses – the total 
cost to the taxpayer was about $30 million.

158 Evidence by Mr Knott (ASIC) to the Senate Committee on 12 June 2001
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The APRA-appointed inspector to the funds found that there was 
evidence of fraud and dishonest conduct. 159APRA referred two matters 
relating to directors of CNAL to the Director for Public Prosecutions. 
Since the directors were reportedly living in Central America at this 
time, it was probably difficult for the DPP to take effective action.160

159 Senator Campbell, Questions without Notice, Hansard, 18 June 2002
160 Senator Coonan, Answer to Questions Without Notice, Senate Hansard, 26 August 2002
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The Christmas Effect – Seasonal Variation 
in Disability Income Claim Incidence and 
Termination Rates

The published results of analyses of experience under disability income policies 
rarely provide detailed analysis at yearly intervals. They normally aggregate the 
results of three or four years. Hence, consideration of seasonal effects has not 
previously been examined. However, the Institute of Actuaries of Australia has 
made available the raw data which underlies the published investigations made 
by the Institute into the experience of disability income business over the period 
1980 to 2001.

This raw data is sufficiently fine-grained to allow analysis of the experience by 
monthly intervals. As a result a detailed examination of the seasonality of claims 
incidence and termination has been undertaken. 

The results of that investigation show material seasonal variation in both claim 
incidence and termination which is remarkably consistent in all twenty two years 
of data.

The disclosure of this significant seasonal variation must add yet another piece of 
data in support of the proposition that disability claim experience is much more 
influenced by “state of mind” than “state of body”. It is not so much about ability 
to work – it is, rather, about the desire to work!

*Contact: David Service FIAA, Grad Cert(Higher Ed.)School of Finance, Actuarial 
Studies and Applied Statistics, Australian National University. 
Email: david.service@anu.edu.au

D Service*

Keywords: Disability Insurance, Claim Seasonality

Abstract
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1 Introduction

The published results of analyses of experience under disability 
income policies rarely provide detailed analysis at yearly intervals. 
They normally aggregate the results of three or four years. Hence, 
consideration of seasonal effects has not previously been examined. 
However, the Institute of Actuaries of Australia has made available 
the raw data which underlies the published investigations made by 
the Institute into the experience of disability income business over the 
period 1980 to 2001.

This raw data is sufficiently fine-grained to allow analysis of the 
experience by monthly intervals. As a result a detailed examination 
of the seasonality of claims incidence and termination has been 
undertaken. The results of that investigation and some discussion as to 
the probable reasons for those results are set out in this paper.

The paper is set out in seven sections as follows

1. Introduction This introduction

2. Approach The general approach to the examination of the issue

3. Incidence The results for claim incidence

4. Terminations The results for claim termination

5. ‘State of Body’ 
or ‘State of Mind’

A discussion of the importance of non-physiological issues 
in disability

6. Why Is It So?
An exploration of the possible reasons for the observed 
results

7. Conclusions The conclusions from the analyses

The willingness of the Institute to provide this data is gratefully 
acknowledged. Without it, this research would not have been possible.

Thanks are due to Professor Michael Martin for his valuable 
assistance with the statistical analysis.
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A summary of the key items of data is in Appendix A.

2 Approach

For each month of the twenty two years the actual vs expected ratio 
for both incidence and terminations has been calculated. Expected 
claims and claim terminations have been derived using IAD8993 rates 
undifferentiated by smoking status. Then for each calendar year the ratio 
of A/E for each month to A/E for the whole year has been calculated. 
The pattern of these final ratios has been analysed to ascertain the 
extent of any seasonality. This approach removes the trend evident 
in experience from year to year and enables the seasonal effect to be 
isolated.

The allocation of new claims to month has been determined using 
the date of the end of the deferment period. For terminations month 
is the date of recovery. In neither case is the date of notification 
relevant. Given the material delay between events happening to 
individual policies and the submission of data to the Institute it is 
unlikely that incorrect data has been submitted due to the closeness 
of data submission to the actual events. Over the twenty two years the 
companies submitting data has varied. Nevertheless the pattern is very 
consistent over the whole period. Internal consistency checks are carried 
out on the data and while there are untraced errors in the data there is 
no evidence to suggest that the conclusions drawn have been distorted 
by data errors.

The raw data for exposure for claim incidence is based on in 
force at year begin and at year end. While date of entry is known for 
new business and allowed for in the calculation of exposure for new 
policies, the dates of exit are not known. It has been assumed that exits 
are uniformly distributed over the year. For claim terminations the 
exposure in respect to open claims can be calculated accurately from the 
individual claim records. 

It must also be remembered that the data is the industry aggregate 
and therefore contains different companies and their respective claims 
practices.
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The conclusions which are presented later in this paper are derived 
from the statistical development of a model of seasonality which is also 
informed by a visual examination of the pattern of these monthly ratios. 

This model of the observed seasonal factors has been subjected to 
the usual goodness of fit tests.

3 Incidence

The results show significant evidence of a material seasonality of 
claim incidence. For each of the 22 years of data the seasonal pattern 
is very strong. Table 1 shows the final ratios for males and Graph 1 
provides a visual representation. The results for females are considered 
in subsequent paragraphs.

Table 1: Males – Seasonal Incidence Patterns

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1980 1.38 1.41 1.31 1.29 1.37 1.12 1.02 0.94 0.61 0.64 0.48 0.54

1981 0.78 1.18 1.06 1.28 1.12 0.95 1.07 1.03 0.76 0.81 0.76 0.78

1982 1.32 1.05 1.12 1.06 1.16 1.17 1.07 1.15 0.77 0.79 0.64 0.60

1983 1.34 1.17 1.36 0.97 1.04 1.06 0.76 1.09 0.97 0.75 0.91 0.60

1984 1.23 1.11 0.99 1.30 1.05 0.83 1.14 0.84 1.01 0.88 0.59 0.71

1985 1.12 1.14 1.11 1.09 1.01 0.93 0.91 0.86 0.96 1.00 0.81 0.84

1986 1.22 1.43 1.22 1.15 1.15 0.91 0.86 0.90 1.01 0.74 0.72 0.74

1987 1.09 1.21 1.27 1.17 1.02 1.07 0.98 0.95 0.81 0.86 0.79 0.66

1988 0.89 1.30 1.23 1.22 1.03 0.90 0.90 0.88 0.94 0.84 0.68 0.68

1989 1.17 1.07 1.20 0.90 1.08 1.07 1.06 0.96 0.94 0.87 0.82 0.65

1990 1.28 1.08 1.12 1.12 1.15 0.98 1.05 0.97 0.95 0.86 0.77 0.49

1991 1.30 1.17 1.10 1.12 1.02 0.99 0.98 0.90 0.88 0.83 0.83 0.62

1992 0.64 1.18 1.12 1.10 1.00 1.03 1.07 0.90 0.87 0.93 0.76 0.85

1993 1.20 1.11 1.12 1.10 1.08 1.04 0.98 0.96 0.96 0.80 0.72 0.64

1994 0.91 1.07 1.19 0.91 0.98 1.00 0.87 0.91 0.96 0.78 0.84 0.82

1995 0.81 0.96 1.16 1.06 0.95 0.99 0.92 1.00 0.91 0.88 0.85 0.86

1996 0.81 1.26 1.16 1.05 1.10 0.94 0.96 0.87 0.94 0.87 0.82 0.83
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1997 1.22 1.20 1.09 1.07 0.99 0.99 0.98 0.94 0.90 0.75 0.73 0.65

1998 0.89 1.14 1.00 1.07 0.99 1.04 1.09 1.00 0.93 0.92 0.77 0.76

1999 0.42 1.17 0.91 1.17 1.06 1.07 1.11 1.12 1.11 0.97 0.84 0.75

2000 0.52 1.10 1.01 1.07 1.15 0.99 1.01 1.10 1.09 0.98 0.81 0.76

2001 0.63 1.22 0.93 1.16 1.03 1.16 1.06 0.88 0.94 0.88 0.75 0.59

Mean 1.01 1.17 1.13 1.11 1.07 1.01 0.99 0.96 0.92 0.85 0.76 0.70

Std Dev 0.29 0.11 0.12 0.11 0.09 0.08 0.09 0.09 0.11 0.09 0.10 0.11

Co Var. 0.29 0.10 0.10 0.10 0.09 0.08 0.09 0.09 0.12 0.10 0.13 0.15

Graph 1: Males - Seasonal Incidence Patterns
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(1) The heavy line is the mean of all years.

(2) This graph shows the results for each of the years 1980 to 2001. The intention is to pro-
vide a visual picture of the overall pattern of the 22 years. 

The visual pattern shows a significant consistency across all years. 
The coefficient of variation is quite low except for the month of January. 
And in most cases each year lies within plus or minus one standard 
deviation. 
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A model of the seasonal variation has been fitted using linear 
regression and the parameters and resulting seasonal ratios are shown 
in Table 2. The seasonal ratios are the ratio of Actual/Expected for the 
particular month to Actual/Expected for the full year. The table also 
indicates which months are significantly different, at the 95% level, from 
1.0 which would indicate no seasonality.

Table 2: Incidence Seasonal Model Parameters

Month
Month
Delta

Seasonal
Ratio

0.734

Jan 0.314 1.048 NO

Feb 0.484 1.218 YES

0.439 1.173 YES

0.426 1.160 YES

0.381 1.115 NO

Jun 0.321 1.055 NO

Jul 0.305 1.039 NO

Aug 0.272 1.006 NO

0.224 0.958 NO

0.149 0.883 NO

0.057 0.791 YES

0.000 0.734 YES

The model exhibits adequate goodness of fit with a p-value < 0.0001 
and an adjusted R2 of 0.543 with 252 degrees of freedom. Graph 2 shows 
the fitted model ratios.
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Graph 2: Incidence Seasonal Ratios
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There is clear evidence of a statistically significant seasonal pattern.

This model of the seasonal ratios will be used as the pattern for 
discussion. Incidence rates peak in February and then decline almost 
uniformly over the remainder of the year, reaching their low point in 
December. There is no increase during the winter months, although the 
otherwise uniform rate of decrease does show a slight slowing in winter. 
This is, of course, contrary to the usual pattern of illness. It should be 
noted that the vast majority of the data in all years is represented by 
deferment periods of 2 weeks and 1 month. The proportions in these two 
deferment periods range between 55% and 85%. The lower value only 
occurs in the period up to 1985. Consequently the elapsed time between 
the disablement incident and the recognition of a new claim at the end 
of the deferment period is short. Hence, there is little room for distortion 
by lengthy time delays between disablement and claim incidence.

This data is for all males without distinction by any other 
characteristics. The impact of the other major characteristics – gender, 
occupation, deferment - is illustrated in Table 3 which shows the mean 
and coefficient of variation for these other major characteristics.
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Table 3: Seasonal Variation by Characteristic

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean 0.91 1.08 1.18 1.07 1.03 1.05 0.99 1.02 0.92 0.86 0.79 0.70

0.36 0.27 0.28 0.21 0.22 0.13 0.15 0.20 0.28 0.22 0.27 0.25

Mean 1.02 1.06 1.05 1.10 1.04 0.94 0.96 0.97 0.94 0.89 0.81 0.70

0.29 0.18 0.17 0.17 0.17 0.14 0.15 0.12 0.17 0.18 0.20 0.19

Mean 0.98 1.07 1.08 0.99 1.09 0.96 0.95 0.88 0.83 0.86 0.73 0.63

0.49 0.46 0.62 0.39 0.46 0.40 0.50 0.47 0.40 0.41 0.37 0.49

Mean 0.97 1.09 1.27 1.01 1.05 1.01 0.94 0.89 0.92 0.78 0.77 0.80

0.42 0.26 0.67 0.27 0.29 0.24 0.34 0.28 0.25 0.24 0.32 0.65

Mean 1.06 1.25 1.22 1.10 1.07 1.01 1.09 0.94 0.87 0.81 0.73 0.70

0.37 0.15 0.25 0.18 0.19 0.20 0.26 0.15 0.19 0.31 0.19 0.27

Males Mean 0.96 1.22 1.21 1.11 1.08 1.03 1.05 0.95 0.88 0.83 0.73 0.74

0.43 0.12 0.17 0.11 0.15 0.14 0.14 0.12 0.17 0.13 0.20 0.19

Males Mean 1.14 1.08 1.08 1.07 1.03 0.99 0.91 0.97 1.00 0.89 0.87 0.58

0.21 0.21 0.23 0.11 0.13 0.09 0.22 0.14 0.15 0.11 0.13 0.46

Graph 3: Seasonal Variation by Characteristic
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While the coefficients of variation grow larger as the volume of data 
diminishes in each group, the general pattern shows no sign of being 
materially disrupted. All groupings show the same basic trend. Higher 
incidence rates in the early part of the year followed by a definite 
decline to the lowest point in December. The flattest pattern occurs for 
males, occupation class A, but even there the seasonal variation can 
clearly be seen, particularly in the December quarter.

4 Terminations

The results for terminations are not as clear as for incidence. Table 
4 shows the observed ratios for males and Graph 4 provides a visual 
representation.

Table 4: Males – Seasonal Termination Patterns

1980 0.89 1.30 0.91 0.94 0.81 1.06 0.84 1.24 1.24 1.11 0.94 0.79

1981 1.09 1.13 1.36 0.83 0.91 1.05 0.91 0.70 0.95 1.13 1.28 0.81

1982 1.33 1.27 1.07 1.17 1.00 0.91 0.96 1.06 1.04 1.09 0.63 0.63

1983 1.21 1.03 1.06 1.06 1.11 1.22 0.90 0.96 0.87 0.99 0.83 0.82

1984 1.03 1.22 1.10 0.94 1.09 0.90 0.89 0.93 1.11 1.18 1.03 0.64

1985 1.03 1.05 1.12 0.84 0.85 1.24 1.22 1.09 1.10 0.89 0.99 0.67

1986 1.08 1.01 1.04 1.05 0.98 1.09 0.87 0.97 1.23 0.90 1.04 0.74

1987 0.87 1.03 1.09 1.01 1.01 1.13 0.90 1.03 1.12 1.09 1.09 0.68

1988 0.93 1.08 1.02 1.06 0.98 0.92 1.06 1.18 0.86 1.07 1.02 0.80

1989 1.05 1.13 0.95 1.06 0.91 0.95 1.18 1.00 0.96 1.12 0.91 0.81

1990 1.08 1.11 0.93 0.99 0.99 1.18 1.22 0.93 1.02 1.03 0.82 0.79

1991 1.13 1.05 1.05 1.08 0.94 0.83 1.12 1.05 0.95 1.06 0.85 0.84

1992 1.01 1.09 1.13 0.90 1.05 0.90 1.03 1.13 0.82 1.06 0.90 0.93

1993 1.05 1.07 0.97 0.97 1.09 0.98 0.91 1.00 0.87 0.95 1.05 1.11

1994 1.10 1.02 0.96 0.93 0.98 0.88 0.95 1.06 0.99 1.16 1.02 0.94

1995 1.14 1.11 1.00 1.04 1.00 0.95 1.04 0.99 0.99 1.06 0.93 0.82

1996 1.00 0.99 1.09 0.94 0.96 1.27 0.94 1.02 1.04 1.02 0.94 0.79

1997 1.12 1.10 1.00 1.03 0.97 1.00 1.01 1.07 1.06 0.97 0.99 0.66

1998 1.08 1.28 1.13 0.95 0.93 0.95 0.95 1.05 0.97 0.97 0.98 0.72
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1999 1.16 1.08 0.86 0.94 1.04 1.00 1.00 1.04 1.08 1.06 0.78 0.86

2000 1.21 1.00 0.92 0.90 1.04 0.87 1.00 1.04 1.02 0.98 0.92 1.17

2001 1.18 0.91 0.91 0.91 1.00 0.98 1.13 0.96 1.07 1.11 1.06 0.80

Mean 1.08 1.09 1.03 0.98 0.98 1.01 1.00 1.02 1.02 1.04 0.95 0.81

StdDev 0.11 0.10 0.11 0.08 0.07 0.13 0.11 0.11 0.11 0.08 0.13 0.14

Co Var 0.10 0.09 0.11 0.09 0.07 0.13 0.11 0.10 0.11 0.07 0.14 0.17

Graph 4: Males - Seasonal Termination Patterns
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(1) The heavy line is the mean.

(2) This graph shows the results for each of the years 1980 to 2001. The intention is to pro-
vide a visual picture of the overall pattern of the 22 years. 

The pattern shows a significant amount of noise. There is, however, 
some indication that the months of November and December have 
significantly lower seasonal ratios. In interpreting these results it must 
be remembered that lower terminations are bad news for insurance 
companies.

A model of the seasonal variation has been fitted using linear 
regression and the parameters and resulting seasonal ratios are shown in 
Table 5. The table also indicates which months are significantly different, 
at the 95% level, from a value of 1.0 which would indicate no seasonality.
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Table 5: Termination Seasonal Model Parameters

Month

0.801

Jan 0.279 1.080 NO

Feb 0.293 1.094 NO

0.228 1.029 NO

0.177 0.978 NO

0.183 0.984 NO

Jun 0.209 1.010 NO

Jul 0.201 1.002 NO

Aug 0.220 1.021 NO

0.214 1.015 NO

0.243 1.044 NO

0.151 0.952 NO

0.000 0.801 YES

The model exhibits excellent goodness of fit with a p-value < 0.0001 
and an adjusted R2 of 0.283 with 252 degrees of freedom. Graph 5 shows 
this model.

Graph 5: Terminations Seasonal Model Ratios
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While there is some suggestion of a seasonal pattern only the 
December ratio is statistically significant. The variations in other months 
do not, on this analysis, constitute evidence of seasonality. The low 
points in November and December are not made up by corresponding 
increases in terminations in January and February. There is no decrease 
in terminations during the winter months but rather a small increase. 
This contradicts the expected pattern of health during winter. 

Claim terminations exclude benefit expiry and less than 2% of 
terminations are caused by death. There is little room, therefore, for 
distortion from these reasons for claim termination.

This data is for all males without distinction by any other 
characteristics. The impact of the other major characteristics – gender, 
occupation, deferment – is illustrated in Table 6 which shows the mean 
and coefficient of variation for these other major characteristics.

Table 6: Seasonal Variation by Characteristic

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Females Mean 1.14 1.00 0.97 1.01 0.94 1.05 1.11 1.02 1.07 0.98 0.94 0.86

CoV 0.22 0.30 0.23 0.19 0.25 0.22 0.20 0.24 0.21 0.25 0.32 0.27

Males A Mean 1.13 1.10 1.00 0.98 0.97 1.06 1.04 1.01 1.03 1.04 0.88 0.80

CoV 0.18 0.14 0.14 0.14 0.14 0.20 0.15 0.15 0.16 0.11 0.23 0.23

Males B Mean 0.99 1.10 0.89 0.98 1.11 1.01 1.00 0.99 0.96 1.04 0.80 0.76

CoV 0.45 0.40 0.43 0.28 0.54 0.80 0.49 0.45 0.51 0.48 0.39 0.41

Males C Mean 1.05 1.05 0.99 1.00 0.93 0.98 0.96 0.95 0.92 0.96 0.94 0.79

CoV 0.27 0.27 0.29 0.32 0.26 0.29 0.25 0.34 0.30 0.29 0.30 0.33

Males D Mean 1.04 1.10 1.09 0.99 1.01 0.98 0.99 1.04 1.04 1.04 1.00 0.76

CoV 0.13 0.21 0.14 0.16 0.22 0.15 0.18 0.27 0.17 0.17 0.19 0.27

Males Mean 1.05 1.08 1.05 1.01 0.99 0.99 1.02 1.05 1.03 1.02 0.94 0.77

14 days CoV 0.12 0.15 0.14 0.11 0.11 0.14 0.10 0.14 0.10 0.10 0.15 0.20

Males Mean 1.14 1.10 0.99 0.90 0.98 1.04 0.97 1.01 0.97 1.10 1.00 0.86

1 month CoV 0.19 0.14 0.18 0.23 0.13 0.18 0.20 0.23 0.14 0.13 0.25 0.27
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Graph 6: Seasonal Variation by Characteristic
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While the coefficients of variation grow larger as the volume of data 
diminishes in each group, the general pattern shows no sign of being 
materially disrupted. All groupings show the same basic trend. Flat 
termination rates in the early part of the year followed by a definite 
decline in December. 

5 ‘State of Body’ or ‘State of Mind’

Before discussing the possible reasons for the significant seasonal 
variation it is essential to understand the extent to which claims 
under disability income insurance are due to physiological issues or to 
motivation to work – “state of body” or “state of mind”.

This discussion is not an attempt to suggest that many disability 
claims are fraudulent, although certainly some are. The skills of claim 
assessors will see that most fraudulent claims are rejected. It is rather 
to recognise that all definitions of disability for insurance purposes 
centre around the ability to work. While the physiological issues are an 
important element, it is clear that other issues are involved. At the most 
obvious level some physiological issues will render insureds unable to 
work in some occupations while they will have little or no impact in 
others. A broken leg is almost certainly disabling for a roofer but quite 
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possibly not for an actuary.

One commentator has noted that disability insurance is not 
insurance against the risk of becoming disabled. It is, rather, insurance 
against the risk that, having become disabled, the claimant decides 
not to work. (Service 1986). In a similar vein Swiss Re described it as 
“Employability insurance” (1975).

Although Watson does not address this issue in his famous 
Manchester Unity investigation one can see the first glimmer of the 
idea that disability experience is influenced by factors other than the 
physiological. In noting that some IOOF lodges reduced the amount of 
sickness benefit after longer periods of claim, he commented “Excessive 
reductions of benefit may conceivably tend to diminish the rates of 
sickness by forcing members off the funds.” (1903, p55).

He does however, directly write on the subject later (1931, p22). 
“Since the unmarried woman is apparently not subject to a greater risk 
of becoming incapacitated for work than a man of corresponding age, it 
is difficult to understand why, when sickness comes, the woman’s average 
period of incapacity .. should be nearly half as long again as that of a 
man. I suggest as a probable explanation that the reason is not physical 
but economic” 

In discussing this subjective element in disability claims, Service 
notes “A study which showed that less than 5% of those recovering from 

disability returned to work on a Friday also illustrated the point.” (1983, 
p480).

Lixin Cai supports the general proposition that disability claims are 
impacted by more than just the claimant’s health condition. 

“ .. demographic and economic factors are important in 

determining disability benefit participation and disability is not 

only determined by health conditions per se.” - (2004, p26).

While all these comments make good sense there is, unfortunately 
little “hard” data supporting the proposition. However, the results of this 
analysis of seasonal variation may legitimately be regarded as providing 
some “harder” data in support.
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Further research is currently underway to collect all the evidence 
which is relevant to this hypothesis.

6 Why Is It So?

Bearing in mind the discussion in Section 5 we might postulate that a 
relevant name for this seasonal pattern is the “Christmas Effect”. As the 
calendar year draws to a close and the Christmas (and in Australia, the 
summer) holidays approach, those whose actual physiological condition 
allow, do not claim on their disability insurance. To do so would be to 
suffer a reduction in income, a potential battery of medical tests to prove 
their claim and a fear of intrusive insurance company claim assessors 
interfering in their Christmas holidays. The Christmas rush in many 
businesses means that overtime or extra work may be available. Once 
January has passed all these issues drop away and claim season is upon 
us. The declining value of the seasonal ratio from February to April, 
when statistical significance ceases, supports this assertion.

For those already on claim, whose actual physiological condition 
would allow recovery and return to work, appear not do so. To take 
that step would be to forego the Christmas holidays and to exchange 
that period of celebration, fun and relaxation for work. Even though 
an increase in income would result it is possible that the claimants have 
rearranged their affairs to cope with the reduced income during the 
disability claim and are prepared to continue with that until the holiday 
season is finished. It must also be recognised that many employers will 
not be attracted to having a previously disabled worker returning just 
as the hassle of ensuring sufficient staff over the holiday period is in full 
swing. 

It is interesting to compare the seasonal pattern for incidence and 
claim termination. Both show a similar pattern but the physiological 
reasons appear contrary. Lower incidence implies lower disability, lower 
claims termination implies worse continuing disability. It is tempting to 
once again remember the discussion of section 5 and suggest that much 
disability behaviour may have less relation to physiology than seems 
logical.
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It might be argued that part of the seasonal variation in December 
is due to the lower number of working days in that month. While this is 
true, the assignment of new claims or claim terminations to a particular 
month is driven by the date on which the deferment period ended, or 
the date of recovery, not the date of reporting. Hence the number of 
working days should have no material impact. 

Some have suggested that the cause of lower terminations in 
December is due to holiday taking by claims assessors. While this is 
entirely possible, there is a 20% reduction in relative terminations in 
that month. If the taking of holidays is the cause, the impact is very 
significant.

The effect of economic conditions on both claim incidence and 
termination is widely held although sparsely demonstrated. Service and 
Ferris (2001) showed “credible evidence … that disability experience 
is materially affected by economic conditions”. Since disability income 
insurance is always related to the ability to work the most important 
economic indicator will be employment. It is, therefore, possible to 
argue that the seasonal effects are driven more by the availability of 
employment during the year rather than other issues.

In order to test this hypothesis the ANZ Job Advertisements 
series has been used as an indicator of the availability of employment 
opportunities. While the majority of disability income business is likely 
sold to the self employed this series is taken as a reliable indicator. Since 
it has monthly data over a long time period it provides data at the time 
intervals needed.

In a manner analogous to the derivation of the seasonal ratios for 
claims the ratio of twelve times the number of job advertisements in 
each month to the total job advertisements for the relevant year has 
been calculated. This result gives a cogent measure of the extent to 
which job advertisements vary by month during the year and produces a 
number which has the same scale as the claim seasonal model ratios.

The results are shown in Table 7 and Graph 7.
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Table 7: Comparison of Seasonality in Job Advertisements and 
Disability Claims

Jan 0.932 1.048 1.080

Feb 1.116 1.218 1.094

1.068 1.173 1.029

0.911 1.160 0.978

1.035 1.115 0.984

Jun 0.988 1.055 1.010

Jul 1.044 1.039 1.002

Aug 1.075 1.006 1.021

1.101 0.958 1.015

1.089 0.883 1.044

1.025 0.791 0.952

0.615 0.734 0.801

Graph 7: Comparison of Seasonality in Job Advertisements and 
Disability Claims
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If the behaviour of claimants is driven, at least in part, by economic 
conditions, particularly employment, then when employment is readily 
available claim incidence would drop and claim termination would 
increase and conversely when employment is relatively scarce. However 
the comparison of the seasonal claim factors with the seasonality of job 
advertisements shows a contradiction. 

For claim terminations the expected relationship does hold. As 
job advertisements decrease so do the claim terminations. In fact 
the correlation between the two series is 0.81. On the other hand 
the expected relationship with claim incidence shows the complete 
opposite. As job advertisements decline so do new claims. Although 
the correlation is lower at 0.47 the spatial relationship is clear from the 
graph.

Perhaps the relationship between employment and claim incidence is 
more complex than a simple linear one. It is just possible that when job 
advertisements are high this is a sign of increased stress in the workplace 
as too few workers cope with too much business. Such a situation could 
legitimately lead to greater claim incidence. The evidence in respect to 
such a hypothesis would include claim incidence by claim cause. Further 
research is in progress to collate and analyse such data.

7 Conclusions

It is clear that material seasonal variation in claim incidence is 
evident. For claim termination there is significant evidence of a material 
decline in terminations in December. The seasonal variation is contrary 
to what would be expected from the usual seasonal health variations i.e. 
worse health in winter. 

While the data in respect to the relationship between employment 
and claim incidence is not entirely clear it does support a direct link 
in respect to claim terminations. As job advertisements increase so do 
claim terminations.

For companies examining their experience on a regular basis such 
a seasonal pattern must be included if the signals from the experience 
are to be properly interpreted. While the limited volume of data in 
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an individual company will lead to a lot of noise, the general pattern 
should be remembered when asserting, for example, that “the December 
quarter has shown an improvement in incidence experience” or “a 
deterioration in claim termination experience”.

The results must raise questions about the behaviour of claims 
management. If their diligence is unchanged why do they allow more 
existing claims to continue in December than every other month?

The disclosure of this significant seasonal variation must add yet 
another piece of data in support of the proposition that disability claim 
experience is much more influenced by “state of mind” than “state of 
body”. It is not so much about ability to work it is, rather, about the 
desire to work!
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Appendix A - Key Data

Year 
Ending 31 

Dec.
InForce Records New Claims Claims

Terminated (1)

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

(1) Excluding Benefit Expiry
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Ruin probabilities for a risk model with two 
classes of risk processes

In this paper a risk model with two classes of business is considered, in which 
claim number processes are modeled by two independent Erlang(2) processes, 
aiming to calculate probabilities of ruin caused by a claim from a certain class. 
To do so, integro-differential equations for the ruin probabilities are derived and 
their Laplace transforms are then obtained. At the end of this paper, numerical 
results for the ruin probabilities are calculated for individual claim sizes with 
exponential and Gamma distributions. 

*Contact: Xueyuan Wu, University of Melbourne Tel.: +61-3-83447939; Fax: +61-3-
83446899. Email: xueyuanw@unimelb.edu.au.

X Wu*

Keywords: Erlang risk process; Integro-differential equations; Laplace 
transforms
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1 Introduction 

aìêáåÖ=íÜÉ=ä~ëí=íïç=ÇÉÅ~ÇÉëI=bêä~åÖ=éêçÅÉëëÉë=Ü~îÉ=ÄÉÉå=ÑêÉèìÉåíäó=
ÉãéäçóÉÇ= Äó= ~ìíÜçêë= íç= ãçÇÉä= íÜÉ= åìãÄÉê= çÑ= Åä~áãë= êÉÅÉáîÉÇ= Äó= ~å=
áåëìê~åÅÉ= Åçãé~åóK= tçêâë= áå= êÉëéÉÅí= çÑ= bêä~åÖEOF= éêçÅÉëëÉë= Å~å= ÄÉ=
ÑçìåÇ= áå=aáÅâëçå= ENVVUFI= aáÅâëçå= ~åÇ=eáéé= ENVVUI= OMMNFI= `ÜÉåÖ= ~åÇ=
q~åÖ=EOMMPFI=pìå=~åÇ=v~åÖ=EOMMQF=~åÇ=që~á=~åÇ=pìå=EOMMQFK=jÉ~åïÜáäÉI=
iá= ~åÇ= d~êêáÇç= EOMMQ~F= ~åÇ= iá= ~åÇ= aáÅâëçå= EOMMSF= ÅçåëáÇÉêÉÇ= êáëâ=
ãçÇÉäë= ïáíÜ= bêä~åÖE n F= éêçÅÉëëÉëK= jçêÉçîÉêI= íÜÉ= ÖÉåÉê~äáòÉÇ=
bêä~åÖE n F= éêçÅÉëëÉë= ~êÉ= ÉñéäçêÉÇ= Äó=^äÄêÉÅÜÉê= Éí= ~äKEOMMRFI= aáÅâëçå=
~åÇ=aêÉâáÅ= EOMMQFI=dÉêÄÉê= ~åÇ=pÜáì= EOMMPI= OMMRFI= ~åÇ=iá= ~åÇ=d~êêáÇç=
EOMMQÄFK=

bêä~åÖ= éêçÅÉëëÉë= ~äëç= é~êíáÅáé~íÉÇ= áå= ãçÇÉäáåÖ= áåëìê~åÅÉ= ÄìëáåÉëë=
ïáíÜ=ãìäíáéäÉ= Åä~ëëÉë= çÑ= Åä~áãëK=vìÉå= Éí= ~äK= EOMMOF= ÇÉêáîÉÇ= ~= ëóëíÉã=çÑ=
áåíÉÖêçJÇáÑÑÉêÉåíá~ä= Éèì~íáçåë= Ñçê= íÜÉ= ëìêîáî~ä= éêçÄ~ÄáäáíáÉë= Ñçê= ~= êáëâ=
ãçÇÉä=ïáíÜ= íïç= Åä~ëëÉë= çÑ= ÄìëáåÉëë= áå=ïÜáÅÜ= 1{ ( ); 0}N t t = áë= ~= mçáëëçå=
éêçÅÉëë=~åÇ= 2{ ( ); 0}N t t =áë=~å=bêä~åÖEOF=éêçÅÉëëK=iá=~åÇ=d~êêáÇç=EOMMRF=
ÑìêíÜÉê= ÉñéäçêÉÇ= íÜÉ= ëìêîáî~ä= éêçÄ~ÄáäáíáÉë= Ñçê= ~= ãçêÉ= ÖÉåÉê~ä= ãçÇÉä=
ïÜÉêÉ= 1( )N t = áë=~=mçáëëçå=éêçÅÉëë=~åÇ= 2 ( )N t = áë=~=ÖÉåÉê~äáòÉÇ=bêä~åÖEOF=
éêçÅÉëëK=cçê=íÜÉ=ë~ãÉ=ãçÇÉäI=iá=~åÇ=iì=EOMMRF=ÅçåëáÇÉêÉÇ=íÜÉ=ÉñéÉÅíÉÇ=
ÇáëÅçìåíÉÇ=éÉå~äíó=ÑìåÅíáçåë=~í=êìáåI=ÖáîÉå=íÜ~í=êìáå=áë=Å~ìëÉÇ=Äó=~=Åä~áã=
çÑ=~=ÅÉêí~áå=Åä~ëë=àK=

qÜáë=é~éÉê=áë=ÇÉîçíÉÇ=íç=ëíìÇóáåÖ=~=êáëâ=ãçÇÉä=ïÜáÅÜ=áë=ÅçåëíêìÅíÉÇ=
Ñêçã= íïç= áåÇÉéÉåÇÉåí= bêä~åÖEOF= êáëâ= éêçÅÉëëÉëK= qÜÉ= ÖÉåÉê~äáòÉÇ=
bêä~åÖEOF=éêçÅÉëëÉë=~êÉ=~îçáÇÉÇ=áå=íÜáë=é~éÉê=ÄÉÅ~ìëÉ=çÑ=íÜÉ=íÉÇáçìëåÉëë=
çÑ=ã~íÜÉã~íáÅ~ä=ÇÉêáî~íáçåëI=Äìí=åçí=íÜÉçêÉíáÅ~ä=ÇáÑÑáÅìäíáÉëK=aÉÑáåáíáçåë=
~åÇ= åçí~íáçå= êÉä~íÉÇ= íç= íÜÉ=ãçÇÉä= ~êÉ= áåíêçÇìÅÉÇ= áå= íÜÉ= åÉñí= ëÉÅíáçåK=
räíáã~íÉ= éêçÄ~ÄáäáíáÉë= çÑ= êìáå= ÇìÉ= íç= ~= Åä~áã= Ñêçã= ~= ÅÉêí~áå= Åä~ëë= ~êÉ=
ÇÉÑáåÉÇ= ~åÇ= êÉã~áå= íÜÉ= ÅÉåíêÉ= çÑ= áåíÉêÉëí= íÜÉêÉ~ÑíÉêK= páãáä~ê= êìáå=
éêçÄ~ÄáäáíáÉë=~êÉ=ÇÉÑáåÉÇ=áå=iá=~åÇ=iì=EOMMRFK=få=pÉÅíáçå=PI=~=ëóëíÉã=çÑ=
áåíÉÖêçJÇáÑÑÉêÉåíá~ä=Éèì~íáçåë=Ñçê=íÜÉ=êìáå=éêçÄ~ÄáäáíáÉë=áë=ÇÉîÉäçéÉÇI=~åÇ=
íÜÉáê=i~éä~ÅÉ=íê~åëÑçêãë=~êÉ=ÇÉêáîÉÇ=áå=pÉÅíáçå=QK=`çåëáÇÉêáåÖ=íÜÉ=ä~êÖÉ=
åìãÄÉê= çÑ= Éèì~íáçåë= ~åÇ= ÉñéêÉëëáçåëI= âÉó= êÉëìäíë= ~êÉ= éêÉëÉåíÉÇ= áå= ~=
ã~íêáñ= ÑçêãK=^í= íÜÉ=ÉåÇ=çÑ= íÜáë=é~éÉêI=åìãÉêáÅ~ä= Éñ~ãéäÉë=çÑ= íÜÉ= êìáå=
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éêçÄ~ÄáäáíáÉë= ~êÉ= éêçîáÇÉÇ= ïáíÜ= Åä~áã= ëáòÉë= ÑçääçïáåÖ= ÉñéçåÉåíá~ä= ~åÇ=
d~ãã~=ÇáëíêáÄìíáçåëK=

2 The Model 

tÉ= ÅçåëáÇÉê= ~= Åçåíáåìçìë= íáãÉ= êáëâ= ãçÇÉä= ïáíÜ= íïç= Åä~ëëÉë= çÑ=
ÄìëáåÉëë= áå= ~å= áåëìê~åÅÉ= Åçãé~åó= íÜ~í= Ü~ë= íïç= ëíêÉ~ãë= çÑ= áåÇáîáÇì~ä=
Åä~áãëI= ÇÉåçíÉÇ= Äó= , =1,2,iX i = ~åÇ= , = 1,2,jY j I= êÉëéÉÅíáîÉäóK= tÉ=
~ëëìãÉ= íÜ~í= áåÇáîáÇì~ä= Åä~áã= ~ãçìåíë= iX Dë= ~êÉ= áåÇÉéÉåÇÉåí= ~åÇ=
áÇÉåíáÅ~ääó=ÇáëíêáÄìíÉÇ= EáKáKÇKF= ~åÇ=Ü~îÉ=~= Åçããçå=ÇáëíêáÄìíáçå= ÑìåÅíáçå=
EÇKÑKF=cuI=~=éêçÄ~Äáäáíó=ÇÉåëáíó=ÑìåÅíáçå=EéKÇKÑKF=Ññ=~åÇ=~=ëìêîáî~ä=ÑìåÅíáçå=
EëKÑKF= :=1X XF F K= páãáä~êäóI= Åä~áã= ~ãçìåíë=vàÛë= ~êÉ= áKáKÇK= ÑçääçïáåÖ= íÜÉ=
Åçããçå= ÇKÑK= cvI= ÇKÑK= Ñv= ~åÇ= ëKÑK= :=1Y YF F K= iÉí= 1[ ] = XE X I= ~åÇ=

1[ ] = YE Y K=få=~ÇÇáíáçåI=äÉí= 1{ }i iX =~åÇ= 1{ }j jY =ÄÉ=ãìíì~ääó=áåÇÉéÉåÇÉåí=
Ñêçã=É~ÅÜ=çíÜÉêK=

oÉåÉï~ä= éêçÅÉëëÉë= 1{ ( ); 0}N t t = ~åÇ= 2{ ( ); 0}N t t = ~êÉ= ÉãéäçóÉÇI=
êÉëéÉÅíáîÉäóI= íç=ÇÉåçíÉ=íÜÉ=åìãÄÉê=çÑ=Åä~áãë=íÜ~í=çÅÅìê=ìé= íç= íáãÉ= í= áå=
íÜÉ=Ñáêëí=~åÇ=ëÉÅçåÇ=Åä~ëëK=_çíÜ= 1( )N t =~åÇ= 2 ( )N t =Ü~îÉ=áKáKÇK=áåíÉêJ~êêáî~ä=
íáãÉëK=iÉí= (1) (1)

1 1 2=i i iV L L =ÄÉ=íÜÉ= i íÜ=áåíÉêJ~êêáî~ä=íáãÉ=çÑ= 1( )N t K=^ëëìãÉ=
íÜ~í= (1)

1 1{ }i iL = ~åÇ= (1)
2 1{ }i iL = ~êÉ= áåÇÉéÉåÇÉåí= çÑ= É~ÅÜ= çíÜÉê= ~åÇ= ~êÉ= ÄçíÜ=

áKáKÇK= ÉñéçåÉåíá~ääó= ÇáëíêáÄìíÉÇ= ïáíÜ= é~ê~ãÉíÉê= 1 > 0 K= qÜÉå= 1 1{ }i iV =
Ñçääçïë=~å=bêä~åÖEOF=ÇáëíêáÄìíáçåK=páãáä~êäóI= Ñçê= 2 ( )N t I= íÜÉ= áåíÉêJ~êêáî~ä=
íáãÉë= ~êÉ= ëìãë= çÑ= íïç= áåÇÉéÉåÇÉåí= êKîKDëI= áÉKI= (2) (2)

2 1 2=i i iV L L I= ïÜÉêÉ=
(2) (2)
1 1 2 1{ } ,{ }i i i iL L =~êÉ=áKáKÇK=ÉñéçåÉåíá~ä=êKîKDë=ïáíÜ=é~ê~ãÉíÉê= 2 > 0 K=qÜÉëÉ=

íïç= Åä~áã= åìãÄÉê= éêçÅÉëëÉë= ~êÉ= éêÉëìãÉÇ= íç= ÄÉ= áåÇÉéÉåÇÉåí= çÑ= É~ÅÜ=
çíÜÉê=~åÇ=~êÉ= áåÇÉéÉåÇÉåí= Ñêçã=~ää= íÜÉ=Åä~áã=ëáòÉ= ê~åÇçã=î~êá~ÄäÉë=~ë=
ïÉääK=qÜÉå=ïÉ=~êÉ=~ÄäÉ=íç=ÇÉÑáåÉ=íÜÉ=ÑçääçïáåÖ=ëìêéäìë=éêçÅÉëë=ÅçåëáëíáåÖ=
çÑ=íÜÉëÉ=íïç=Åä~ëëÉë=çÑ=ÄìëáåÉëëI==

( ) ( )1 2

=1 =1

( ) = , > 0,
N t N t

i j
i j

S t u ct X Y t = EOKNF=

ïÜÉêÉ=pEíF=áë=íÜÉ=~ãçìåí=çÑ=ëìêéäìë=çÑ=íÜÉ=Åçãé~åó=~í=íáãÉ=í=~åÇ=pEMF=Z=
ìK=^ë=ìëì~äI= 0u =áë=íÜÉ=áåáíá~ä=ëìêéäìëI=~åÇ=Å=[=M=áë=íÜÉ=ê~íÉ=çÑ=éêÉãáìã=
êÉÅÉáîÉÇ=Äó=íÜÉ=Åçãé~åóK=qÜÉ=éçëáíáîÉ=ë~ÑÉíó=äç~ÇáåÖ=ÅçåÇáíáçå=Ñçê=EOKNF=
áë==
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1 2> ,
2 2X Yc =

~åÇ=íÜÉ=ë~ÑÉíó=äç~ÇáåÖ=Ñ~Åíçê= =ë~íáëÑáÉë==

1 2
1 1= ( ).
1 2 X Yc

=

kçíáÅÉ= íÜ~í= ÇìÉ= íç= íÜÉ= áåÇÉéÉåÇÉåÅÉ= ÄÉíïÉÉå= íÜÉ= íïç= Åä~ëëÉë= çÑ=
ÄìëáåÉëëI= = áë= íÜÉ= çîÉê~ää= ë~ÑÉíó= äç~ÇáåÖ= Ñ~Åíçê= Ñçê= íÜÉ= ÅçãÄáåÉÇ=

ÄìëáåÉëëI=ïÜáÅÜ=áë=åçí=åÉÅÉëë~êáäó=íÜÉ=ë~ÑÉíó=äç~ÇáåÖ=Ñ~Åíçê=Ñçê=É~ÅÜ=Åä~ëëK=

cçê= íÜÉ= êáëâ= ãçÇÉä= EOKNFI= ïÉ= ÇÉÑáåÉ=
:= inf{ > 0 : ( ) < 0}(T t S t çíÜÉêïáëÉF= íç= ÄÉ= íÜÉ= íáãÉ= çÑ= êìáåI= ~åÇ=
( ) := Pr{ < | (0) = }u T S u = íç= ÄÉ= íÜÉ= ìäíáã~íÉ= êìáå= éêçÄ~ÄáäáíóK= qÜÉå=
( ) := 1 ( )u u = áë=íÜÉ=ìäíáã~íÉ=ëìêîáî~ä=éêçÄ~ÄáäáíóK=cìêíÜÉêI=ïÉ=äÉí=g=ÄÉ=

íÜÉ=Å~ìëÉJçÑJêìáå=ê~åÇçã=î~êá~ÄäÉK=fÑ=íÜÉ=êìáå=áë=Å~ìëÉÇ=Äó=~=Åä~áã=Ñêçã=
Åä~ëë= àI= à= Z= NIO= I= íÜÉå= g= Z= àK= qÜìë= íÜÉ= êìáå= éêçÄ~Äáäáíó= ( )u = Å~å= ÄÉ=
ÇÉÅçãéçëÉÇ=~ë= 1 2( ) = ( ) ( )u u u I=ïÜÉêÉ==

( ) := P{ < , = | (0) = }, 0, = 1,2,j u T J j S u u j =

áë=íÜÉ=êìáå=éêçÄ~Äáäáíó=ÇìÉ=íç=~=Åä~áã=Ñêçã=Åä~ëë=àK=

3 Integro-differential equations for ruin probabilities 

få= íÜáë= ëÉÅíáçå= ïÉ= ïáää= ÇÉêáîÉ= ~= ëóëíÉã= çÑ= áåíÉÖêçJÇáÑÑÉêÉåíá~ä=
Éèì~íáçåë=Ñçê=íÜÉ=ìäíáã~íÉ=êìáå=éêçÄ~ÄáäáíáÉë=Ñçê=íÜÉ=ëìêéäìë=éêçÅÉëë=EOKNF=
ÇÉÑáåÉÇ= áå= ëÉÅíáçå= OI= ïÜÉêÉ= ÄçíÜ= 1{ ( ); 0}N t t = ~åÇ= 2{ ( ); 0}N t t = ~êÉ=

bêä~åÖEOF= éêçÅÉëëÉëK=kçíÉ= íÜ~í= ~ë= êÉã~êâÉÇ= Äó=wÜì= ~åÇ=v~åÖ= EOMMVFI=
íÜÉ=ÇáÑÑÉêÉåíá~Äáäáíó=çÑ=íÜÉ=ìäíáã~íÉ=êìáå=éêçÄ~ÄáäáíáÉë=áë=åçí=Öì~ê~åíÉÉÇK=
^= ÅçìåíÉê= Éñ~ãéäÉ= Å~å= ÄÉ= ÅçåëíêìÅíÉÇ= Äó= àìëí= äÉííáåÖ= íÜÉ= Åä~áã= ëáòÉ=
ÇáëíêáÄìíáçåë=íç=ÄÉ=ÇáëÅçåíáåìçìë=EëÉÉ=é~ÖÉ=NSU=çÑ=oçäëâá=Éí=~äK=ENVVUFFK=
qÜÉêÉÑçêÉI=íç=ã~âÉ=ëìêÉ=íÜ~í=íÜÉ=êìáå=éêçÄ~ÄáäáíáÉë=~êÉ=ÇáÑÑÉêÉåíá~ÄäÉI=ïÉ=
åÉÉÇ=íç=~ëëìãÉ=íÜ~í=~ää=Åä~áã=ëáòÉ=ÇáëíêáÄìíáçåë=~êÉ=~ÄëçäìíÉäó=Åçåíáåìçìë=
ïáíÜáå=íÜÉ=êÉëí=çÑ=íÜáë=é~éÉêK=

iá= ~åÇ= d~êêáÇç= EOMMRF= ÅçããÉåíÉÇ= íÜ~í= ÄÉÅ~ìëÉ= çÑ= íÜÉ= bêä~åÖEOF=
ÇáëíêáÄìíÉÇ=Åä~áã=áåíÉêJ~êêáî~ä=íáãÉë=Ñêçã=íÜÉ=ëÉÅçåÇ=Åä~ëë=áå=íÜÉáê=ãçÇÉäI=
íÜÉ= êìáå= éêçÄ~Äáäáíó= áë= åç= äçåÖÉê= íáãÉJÜçãçÖÉåÉçìëK= pç= Ñçê= íÜÉ=
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éêçÄ~Äáäáíó=çÑ=ìäíáã~íÉ=êìáåI=íÜÉó=~ëëìãÉÇ=íÜ~í=~=Åä~áã=Ñêçã=íÜÉ=ëÉÅçåÇ=
Åä~ëë=çÅÅìêë=Éñ~Åíäó=~í=íáãÉ=MK=fí=êÉëìäíë=áå=íÜÉ=ÅçåëáÇÉê~íáçå=çÑ=~=íóéÉ=çÑ=
Äáî~êá~íÉ= êìáå= éêçÄ~ÄáäáíáÉëK= cçê= íÜÉ= ë~ãÉ= êÉ~ëçåI= íÜÉ= ìäíáã~íÉ= êìáå=
éêçÄ~ÄáäáíáÉëI= ( )u = ~åÇ= ( ), = 1,2j u j I= ÇÉÑáåÉÇ= ~ÄçîÉ= ~êÉ= åçí= íáãÉJ
ÜçãçÖÉåÉçìë= ÉáíÜÉêK= tÉ= ~ëëìãÉ= íÜ~í= ( )u = áë= íÜÉ= ìäíáã~íÉ= êìáå=
éêçÄ~Äáäáíó=Ñçê=íïç=åÉï=äáåÉë=çÑ=ÄìëáåÉëë=íÜ~í=ÄçíÜ=ÅçããÉåÅÉ=Éñ~Åíäó=~í=
íáãÉ=MK=qÜÉå=ïÉ=ÇÉÑáåÉ=~=êìáå=éêçÄ~ÄáäáíóI=ÇÉåçíÉÇ=Äó= 1 2( , , )u I=íç=ÄÉ=~=
ãìäíáî~êá~íÉ= ÑìåÅíáçå= çÑ= íÜÉ= ÅìêêÉåí= ëìêéäìë= ìI= íÜÉ= äÉåÖíÜ= çÑ= íáãÉ= 1 I=
Éä~éëÉÇ=ëáåÅÉ=íÜÉ=íáãÉ=çÑ=~=Åä~áã=Ñêçã=íÜÉ=Ñáêëí=Åä~ëë=çÑ=ÄìëáåÉëëI=~åÇ=íÜÉ=
äÉåÖíÜ= çÑ= íáãÉ= 2 I= Éä~éëÉÇ= ëáåÅÉ= íÜÉ= íáãÉ= çÑ= ~= Åä~áã= Ñêçã= íÜÉ= ëÉÅçåÇ=
Åä~ëëK=kçí=ëìêéêáëáåÖäóI=ïÉ=ë~ó= 1 2 1 1 2 2 1 2( , , ) = ( , , ) ( , , )u u u I=ïÜÉêÉ=

j =áë=íÜÉ=éêçÄ~Äáäáíó=çÑ=êìáå=áÑ=íÜÉ=Åä~áã=íÜ~í=Å~ìëÉë=êìáå=áë=Ñêçã=Åä~ëë=àI=à=
Z=NI=OK=k~íìê~ääó=ïÉ=~êÉ=áåíÉêÉëíÉÇ=áå=íÜÉ=êìáå=éêçÄ~ÄáäáíáÉë=~í=íÜÉ=íáãÉ=çÑ=
íÜÉ=êÉ~äáò~íáçå=çÑ= (1)

11L =~åÇ= (2)
11L I=ïÜáÅÜ=~êÉ=ÇáëíáåÖìáëÜÉÇ=Äó=íÜÉ=ÑçääçïáåÖ=

Ñçìê=ëáíì~íáçåë=ÇìÉ=íç=íÜÉ=ä~Åâ=çÑ=ãÉãçêó=çÑ= (1)
11L =~åÇ= (2)

11L K=cçê=à=Z=NI=OW==

ïÜÉå=
(1)
11 1>L =~åÇ=

(2)
11 2>L I= 0 1 2( ) := ( , , ) = ( ,0,0) = ( )j j j ju u u u X=

ïÜÉå=
(1)
11 1<L =~åÇ=

(2)
11 2>L I=

(1)
1 1 2 11( ) := ( , , ) = ( , ,0)j j ju u u L X=

ïÜÉå=
(1)
11 1>L =~åÇ=

(2)
11 2<L I=

(2)
2 1 2 11( ) := ( , , ) = ( ,0, )j j ju u u L X=

ïÜÉå=
(1)
11 1<L =~åÇ=

(2)
11 2<L I=

(1) (2)
3 1 2 11 11( ) := ( , , ) = ( , , )j j ju u u L L

K==

qÜÉå= 10 20( ) = ( ) ( )u u u K= rëáåÖ= íÜÉ= íçí~ä= éêçÄ~Äáäáíó= Ñçêãìä~= ïÉ=
Ü~îÉ==

(1) (2) (1) (2)
1 2 0 11 1 11 2 1 11 1 11 2

(1) (2) (1) (2)
2 11 1 11 2 3 11 1 11 2

1 1 2 2 1 1 2 2
0 1

1 1 2 2 1 1
2

( , , ) = ( ) { > , > } ( )P{ < , > }

( )P{ > , < } ( )P{ < , < }

= ( ) 1 ( )

1 ( ) 1 1

j j j

j j

j j

j

u u L L u L L

u L L u L L

e e u e e u

e e u e e 2 2
3( ), =1, 2.j u j

få=íÜÉ=ÑçääçïáåÖ=ïÉ=ïáää=ÇÉêáîÉ=áåíÉÖêçJÇáÑÑÉêÉåíá~ä=Éèì~íáçåë=Ñçê=íÜÉ=
ìäíáã~íÉ=êìáå=éêçÄ~ÄáäáíáÉë= ( ),ji u =

à=Z=NI=OI=á=Z=MI=NI=OI=PK=tÉ=äÉí=

T

0 1 2 3( ) = ( ), ( ), ( ) , ( )j j j j ju u u u u íç=ÄÉ=~=Q N=îÉÅíçêI=~åÇ= ( )j
d u
d u

=

0 1= ( ), ( ),j j
d du u
du d u

=
T

2 3( ), ( )j j
d du u
d u d u

I=à=Z=NI=OK=^ëëìãáåÖ=~å=
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áåíÉÖê~ä=çÑ=~=ã~íêáñ=Åçåëáëíë=çÑ=áåíÉÖê~äë=çÑ=ÉäÉãÉåíë=áå=íÜÉ=áåíÉÖê~åÇ=
ã~íêáñI=íÜÉå=ïÉ=Ü~îÉ=íÜÉ=ÑçääçïáåÖ=êÉëìäíK==

qÜÉçêÉã=N=qÜÉ=êìáå=éêçÄ~Äáäáíó=îÉÅíçê= ( ), = 1,2j u j =Ñçê=êáëâ=ãçÇÉä=

EOKNF=ë~íáëÑáÉë=íÜÉ=ÑçääçïáåÖ=áåíÉÖêçJÇáÑÑÉêÉåíá~ä=Éèì~íáçåW==

1 20
( ) = ( ) [ ( ) ( )] ( ) ( ) ,

u

j j j j
dc u u x x u x dx u
d u

A g g G 1 = EPKNF=

ïÜÉêÉ==

1 2

2

1

0
0 0

= ( ) = ,
0 0
0 0 0

ijaA =

1
1

1

0 0 0 0
( ) 0 0 0

( ) = ,
0 0 0 0
0 0 ( ) 0

X

X

f x
x

f x

g =

2
2

2

0 0 0 0
0 0 0 0

( ) = ,
( ) 0 0 0
0 ( ) 0 0
Y

Y

x
f x

f x

g =

1 2= I=
0

( ) = ( ) , ( ) = ( )
u

j j j ju
u x dx u x dxG g G g I=~åÇ= T= (1,1,1,1)1 K==

mêççÑK= iÉí=t= ÄÉ= íÜÉ= ãáåáãìã= çÑ= (1)
11L = ~åÇ= (2)

11L K= kçíÉ= íÜ~í= ëáãáä~ê=
ê~åÇçã=î~êá~ÄäÉë=ïÉêÉ=ÇÉÑáåÉÇ=Äó=vìÉå=Éí=~äK=EOMMOF=~åÇ=iá=~åÇ=d~êêáÇç=
EOMMRF=íç=ëíìÇó=íÜÉ=ìäíáã~íÉ=êìáå=éêçÄ~ÄáäáíáÉë=Ñçê=íÜÉáê=ãçÇÉäëK=tÉ=Å~å=
ïçêâ=çìí=íÜÉ=ÑçääçïáåÖ=éêçÄ~ÄáäáíáÉë==

(1) (1) (2) 1
11 11 11Pr{ = } = Pr{ < } = ,W L L L =

(2) (1) (2) 2
11 11 11Pr{ = }= Pr{ > } = ,W L L L =

(1) (2)
11 11Pr{ > | = }= Pr{ > | = }= .tW t W L W t W L e =
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lÄîáçìëäóI= íÜÉ= íïç= ÅçåÇáíáçå~ä= ÇáëíêáÄìíáçåë= ~êÉ= ÉñéçåÉåíá~ä= ïáíÜ=
é~ê~ãÉíÉê= K= tÉ= Ñáêëí= ÅçåëáÇÉê= g= Z= NK= rëáåÖ= íÜÉëÉ= éêçÄ~ÄáäáíáÉë= ~åÇ=

ÅçåÇáíáçåáåÖ=çå=íÜÉ=î~äìÉë=çÑ=t=áå=íÜÉ=ëìêéäìë=éêçÅÉëë=pEíFI=ïÉ=Å~å=ïêáíÉ=
íÜÉ=ÑçääçïáåÖ=Éèì~íáçåW==

(1)
10 11 110
( ) = Pr{ = , = } ( )u W t W L u ct dt =

= = (2)
11 120

Pr{ = , = } ( )W t W L u ct dt =

= = 1 11 2 120 0
= ( ) ( ) .t te u ct dt e u ct dt = EPKOF=

iÉí= (1) (2)
1 12 11= min( , )W L L K=_ó=ëáãáä~ê=~êÖìãÉåíëI=ïÉ=Ü~îÉ=íÜ~í==

(1)
11 1 1 12 100 0
( ) = Pr{ = , = }[ ( ) ( )

u ct

Xu W t W L u ct x f x dx =

= = (2)
1 1 11 130

( )] Pr{ = , = } ( )XF u ct dt W t W L u ct dt =

= = 1 100 0
= [ ( ) ( ) ( )]

u ctt
X Xe u ct x f x dx F u ct dt =

= = 2 130
( ) .te u ct dt = EPKPF=

m~ê~ääÉä=íç=EPKOF=~åÇ=EPKPFI=çåÉ=Å~å=ïêáíÉ=íÜÉ=ÑçääçïáåÖ=Éèì~íáçåë=Ñçê=

12 ( )u =~åÇ= 13( )u W==

12 2 100 0
( ) = ( ) ( )

u ctt
Yu e u ct y f y dydt =

= 1 130
( ) ,te u ct dt = EPKQF=

~åÇ=

13 1 120 0
( ) = [ ( ) ( ) ( )]

u ctt
X Xu e u ct x f x dx F u ct dt =

= 2 110 0
( ) ( ) .

u ctt
Ye u ct y f y dydt = EPKRF=

kçíáÅÉ=íÜ~í=áå=EPKQF=~åÇ=EPKRFI=~=Åä~áã=Ñêçã=íÜÉ=ëÉÅçåÇ=Åä~ëëI=ë~ó=vNI=
Å~ååçí=Å~ìëÉ=êìáå=ïÜÉå=ïÉ=Éî~äì~íÉ=íÜÉ=éêçÄ~ÄáäáíáÉë=Ñçê=g=Z=NK=iÉííáåÖ=
=s u ct I=Éèì~íáçåë=EPKOF=J=EPKRF=Å~å=ÄÉ=êÉïêáííÉå=~ë==
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10 1 11 2 12
( ) ( )( ) = exp ( ) exp ( ) ,

u u

s u s uc u s ds s ds
c c

11 1 100

( )( ) = exp [ ( ) ( ) ( )]
s

X Xu

s uc u s x f x dx F s ds
c

=

= 2 13
( )exp ( ) ,

u

s u s ds
c

=

12 2 100

( )( ) = exp ( ) ( )
s

Yu

s uc u s y f y dyds
c

=

= 1 13
( )exp ( ) ,

u

s u s ds
c

=

~åÇ==

13 1 120

( )( ) = exp [ ( ) ( ) ( )]
s

X Xu

s uc u s x f x dx F s ds
c

=

= 2 110 0

( )exp ( ) ( ) .
s

Y
s u s y f y dyds
c

=

aáÑÑÉêÉåíá~íáåÖ= íÜÉ= ~ÄçîÉ= Éèì~íáçåë= ïáíÜ= êÉëéÉÅí= íç= ì= óáÉäÇë= íÜÉ=
ÑçääçïáåÖ=ëóëíÉã=çÑ=áåíÉÖêçJÇáÑÑÉêÉåíá~ä=Éèì~íáçåëW==

10 10 1 11 2 12( ) = ( ) ( ) ( ),dc u u u u
d u

=

11 1 10 1 11 2 130
( ) = ( ) ( ) ( ) ( ) ( ),

u

X X
dc u u x f x dx F u u u
d u

=

12 2 10 12 1 130
( ) = ( ) ( ) ( ) ( ),

u

Y
dc u u y f y dy u u
d u

=

13 2 11 1 120 0
( ) = ( ) ( ) ( ) ( )

u u

Y X
dc u u y f y dy u x f x dx
d u

=

= 1 13( ) ( ),XF u u =

çê=áå=~=ã~íêáñ=ÑçêãI==

1 1 1 2 1 10
( ) = ( ) [ ( ) ( )] ( ) ( ) .

udc u u x x u x dx u
d u

A g g G 1 = EPKSF=
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qÜÉ=áåíÉÖêçJÇáÑÑÉêÉåíá~ä=Éèì~íáçå=Ñçê= 2 ( )u =Å~å=ÄÉ=ÇÉêáîÉÇ=ëáãáä~êäóK==

qç=ÉåÇ= íÜáë= ëÉÅíáçåI=ïÉ=ÇÉêáîÉ=~= êÉä~íáçå=ÄÉíïÉÉå= íÜÉ= áåáíá~ä= î~äìÉë=
(0),ji =

= 0,1,2,3i I=ïÜáÅÜ=Ü~ë=~= ëáãáä~ê= Ñçêã= íç=Éèì~íáçå= ENNF= áå=iá=~åÇ=

d~êêáÇç=EOMMRFK=^ÑíÉê=áåíÉÖê~íáåÖ=ÄçíÜ=ëáÇÉë=çÑ=Éèì~íáçå=EPKNF=Ñêçã=M=íç=
u I=ïÉ=çÄí~áå==

1 20 0 0

0

1 20 0 0

1 20 0 0

[ ( ) (0)] = ( ) [ ( ) ( )] ( )

( )

= ( ) ( ) ( ) ( ) ( )

= ( ) [ ( ) ( )] ( ) ( ) ,

u u s

j j j j

u

js
u u

j j j

u u

j j j

c u s ds x x s x dxds

x dxds

s ds s s u s ds x x dx

s ds s s u s ds x x dx

A g g

g 1

A G G g 1

C G G g 1

=

ïÜÉêÉ=

1 2

1 2

2 1

2 1

0
0

= .
0

0

C =

fí=áë=ëíê~áÖÜíÑçêï~êÇ=íç=ëÜçï==

1
1 20 0

2

1 2

0 0
0

( ) = , ( ) = .
0
X

Y

X Y

x x dx x x dxg 1 g 1 =

_ó=íÜÉ=jçåçíçåÉ=`çåîÉêÖÉåÅÉ=qÜÉçêÉã=~åÇ=íÜÉ=Ñ~Åí=íÜ~í= ( ) = 0j =T= (0,0,0,0) , =1,2j I=Ñêçã=íÜÉ=~ÄçîÉ=Éèì~íáçåI=~ë= u I=ïÉ=Ü~îÉ==

0 0

1 1(0) = ( ) ( ) , = 1,2.j j js ds x x dx j
c c

C g 1 =

páåÅÉ=çåÉ=Å~å=É~ëáäó=îÉêáÑó=íÜ~í= T T1 =
4
1 C 0 I=ïÉ=çÄí~áå=íÜÉ=ÑçääçïáåÖ=

êÉëìäíë=Ñçê= 1(0) =~åÇ= 2 (0) W==

T T
1 1 10

1 1 1(0) = ( ) = ,
4 4 2 Xx x dx

c c
1 1 g 1 =
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T T
2 2 20

1 1 1(0) = ( ) = ,
4 4 2 Yx x dx

c c
1 1 g 1 =

T
1 2

1 1[ (0) (0)] = ,
4 1
1 = EPKTF=

ïÜÉêÉ= =áë=íÜÉ=ë~ÑÉíó=äç~ÇáåÖ=Ñ~Åíçê=ÇÉÑáåÉÇ=áå=ëÉÅíáçå=OK=oÉëìäíë=áå=EPKTF=
~êÉ=ìëÉÇ=áå=íÜÉ=ÇÉêáî~íáçå=çÑ=i~éä~ÅÉ=íê~åëÑçêãë=çÑ=íÜÉ=êìáå=éêçÄ~ÄáäáíáÉë=
( ), = 0,1,2,3, = 1,2ji u i j I=áå=ëÉÅíáçå=QK=

4 Laplace transforms of the ruin probabilities 

e~îáåÖ= çÄí~áåÉÇ= íÜÉ= áåíÉÖêçJÇáÑÑÉêÉåíá~ä= Éèì~íáçåë= Ñçê= íÜÉ= ìäíáã~íÉ=
êìáå= éêçÄ~ÄáäáíáÉë= ( )( = 0,1,2,3, = 1,2)ji u i j = çÑ= ãçÇÉä= EOKNFI= áå= íÜÉ=
ÑçääçïáåÖ=ïÉ=ïáää=ÇÉêáîÉ=íÜÉ=i~éä~ÅÉ=íê~åëÑçêãë=Ñçê=íÜÉ=êìáå=éêçÄ~ÄáäáíáÉë=
~åÇ= ÅçåëáÇÉê= íÜÉ= áåîÉêëáçå= çÑ= íÜÉëÉ= i~éä~ÅÉ= íê~åëÑçêãë= Ñçê= ëçãÉ=
é~êíáÅìä~ê=Åä~áã=ëáòÉ=ÇáëíêáÄìíáçåëK=

cáêëíäóI=ïÉ=ÇÉÑáåÉ=íÜÉ=ÑçääçïáåÖ=i~éä~ÅÉ=íê~åëÑçêãëW==

0
ˆ ( ) = ( ) , =1,2, = 0,1,2,3,su
ji jis e u du j i =

0 0
ˆ ˆ( ) = ( ) , ( ) = ( ) ,sx sy
X X Y Yf s e f x dx f s e f y dy =

~åÇ=
T

0 1 2 3
ˆ ˆ ˆ ˆ ˆ( ) = ( ), ( ), ( ), ( ) , =1,2j j j j js s s s s j K=

rëáåÖ=ëí~åÇ~êÇ=éêçéÉêíáÉë=çÑ=i~éä~ÅÉ=íê~åëÑçêãëI=ïÉ=çÄí~áå=Ñêçã=íÜÉ=
áåíÉÖêçJÇáÑÑÉêÉåíá~ä=Éèì~íáçå=EPKNF=íÜ~í=

1 2
ˆ ˆ ˆˆ ˆ[ ( ) (0)] = ( ) ( ) ( ) ( )

ˆ ( ) , =1,2,

j j j j

j

c s s s s s s

s j

A g g

G 1
= EQKNF=

ïÜÉêÉ==

1
1 2

2

2 1

0 0 0 0
ˆ ( ) 0 0 0

ˆ ˆ( ) ( ) = ,ˆ ( ) 0 0 0
ˆ ˆ0 ( ) ( ) 0

X

Y

Y X

f s
s s

f s

f s f s

g g =
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1
1

0
ˆ1 ( )ˆ ( ) = ,
0
ˆ1 ( )

X

X

f s
s

s

f s

G 1 = 2
2

0
0ˆ ( ) = .ˆ1 ( )
ˆ1 ( )
Y

Y

s
f ss

f s

G 1 =

^ë=~=êÉëìäíI=Éèì~íáçå=EQKNF=áë=êÉïêáííÉå=~ëI==

1 2
1 1 ˆˆˆ ˆ( ) ( ) ( ) = (0) ( ) , = 1,2,j j js s s s s j
c c

I A g g G 1 = EQKOF=

ïÜÉêÉ=f=Z=Çá~ÖENI=NI=NI=NFK=iÉí= 1 2ˆ ˆ( ) = ( ) ( )s cs s sD I A g g I=ïÜáÅÜ=Ü~ë=íÜÉ=
Ñçêã==

1 2

1 2

2 1

2 1

0
ˆ ( ) 0

.ˆ ( ) 0
ˆ ˆ0 ( ) ( )

X

Y

Y X

cs

f s cs

f s cs

f s f s cs

=

fÑ=íÜÉ=áåîÉêëÉ=çÑ= ( )sD =ÉñáëíëI=áÉKI=ÇÉí ( ( )) = 0sD I=íÜÉå=Éèì~íáçå=EQKOF=áë=

ëçäî~ÄäÉK= pç= çåÉ= ïáää= ÄÉ= áåíÉêÉëíÉÇ= íç= âåçï= íÜÉ= ëçäìíáçåë= çÑ= Éèì~íáçå=
ÇÉí ( ( )) = 0sD I=ïÜÉêÉ=íÜÉ=ÇÉíÉêãáå~åí=çÑ= ( )sD =áëW==

22 2 2 2 2
1 2 1 2
ˆ ˆ ˆ ˆ( ( )) = ( ) ( ) ( ) 4 ( ) ( ).X Y X Ydet s cs f s f s f s f sD =

fí=áë=ëÜçïå=áå=íÜÉ=ÑçääçïáåÖ=íÜÉçêÉã=íÜ~í=íÜÉ=Éèì~íáçå=ÇÉí ( ( )) = 0sD =

Ü~ë=çåäó=íÜêÉÉ=éçëáíáîÉ=êÉ~ä=êççíëK==

qÜÉçêÉã=O=qÜÉ=Éèì~íáçå==

2 2 2 2 2 2
1 2 1 2
ˆ ˆ ˆ ˆ[( ) ( ) ( )] 4 ( ) ( ) = 0X Y X Ycs f s f s f s f s = EQKPF=

Ü~ë=Éñ~Åíäó=íÜêÉÉ=éçëáíáîÉ=êÉ~ä=ëçäìíáçåëI=ë~óI= 1 I= 2 =~åÇ= 3 K==

mêççÑK= cçê= çìê= ÅçåîÉåáÉåÅÉI= ïÉ= êÉïêáíÉ= Éèì~íáçå= EQKPF= ~ë=

2 ( ) =s ( )s I= ïÜÉêÉ=
2 2 2

1 2
ˆ ˆ( ) = ( ) ( ) ( )X Ys cs f s f s I=

2 2
1 2

ˆ ˆ( ) = 4 ( ) ( )X Ys f s f s K=
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qÜÉ=Ñáêëí=ëíÉé=áë=íç=ëÜçï=Éèì~íáçå= ( ) = 0s =Ü~ë=çåäó=íïç=éçëáíáîÉ=êÉ~ä=

êççíëK=tÉ=åÉÉÇ=íç=éêçîÉ=íÜ~í=íÜÉ=Éèì~íáçå==

2 2 2
1 2
ˆ ˆ( ) = 2 2 ( ) ( ) = 0X Ys c s c f s f s = EQKQF=

Ü~ë= çåäó= çåÉ= éçëáíáîÉ= êÉ~ä= êççíI= ë~óI= 0s K= qÜáë= áë= ÄÉÅ~ìëÉ= íÜÉ= ÑìåÅíáçå=
22c s = áë= ~= ëíêáÅíäó= áåÅêÉ~ëáåÖ= ÑìåÅíáçå= í~âáåÖ= î~äìÉë= ÄÉíïÉÉå= M= ~åÇ= K=

qÜÉ= ÑìåÅíáçå= 2 2
1 2
ˆ ˆ2 ( ) ( )X Yc f s f s = áë= ~äëç= ëíêáÅíäó= áåÅêÉ~ëáåÖ= Ñêçã=

2 2
1 22 (> 0)X Yc = íç= 2c K= qÜÉêÉÑçêÉ= Éèì~íáçå= EQKQF= Ü~ë= çåäó= çåÉ=

éçëáíáîÉ= êÉ~ä= êççíK= få= ~ÇÇáíáçåI= 2 2
1 2(0) = 2 < 0X Y c = ~åÇ=

( ) = I=ëç=çåÉ=Å~å=ëÉÉ=íÜ~í= ( ) < 0s =Ñçê= 0[0, )s s =~åÇ= ( ) > 0s =Ñçê=

0( , )s s K=fí=ãÉ~åë=íÜ~í= ( )s =ÇÉÅêÉ~ëÉë=Ñçê= 0[0, )s s =~åÇ=áë=áåÅêÉ~ëáåÖ=
Ñçê= 0( , )s s K= jçêÉçîÉêI= íÜÉ= Ñ~Åíë= íÜ~í= 2 2 2

1 2 1 2(0) = = 2 > 0 =
~åÇ= 2 2

1 2
ˆ ˆ( ) = ( ) ( ) < 0X Yf f

c c c
= ëÜçï= íÜ~í= Éèì~íáçå= ( ) = 0s = Ü~ë=

çåäó=íïç=éçëáíáîÉ=êÉ~ä=êççíëI=ë~óI= 1s =~åÇ= 2s I=ë~íáëÑóáåÖ= 1 0 2< <s s s
c

I=~ë=

( ) 0
c

K=

kÉñí= ïÉ= ïáää= Éñ~ãáåÉ= íÜÉ= Éèì~íáçå= 2 ( ) = ( )s s K= `äÉ~êäóI= íÜÉ=

ÑìåÅíáçå= ( )s = áë= ~= åçåJåÉÖ~íáîÉ= ÇÉÅêÉ~ëáåÖ= ÑìåÅíáçå= Ñçê= ~ää= (0, )s I=
2 ( )s =áë=åçåJåÉÖ~íáîÉ=Ñçê=~ää=ëI=~åÇ=íÜÉ=íïç=éçëáíáîÉ=êÉ~ä=åìãÄÉêë= 1s =~åÇ=

2s = ë~íáëÑó= 2 ( ) = 0s K= fí= áë= åçí= Ü~êÇ= íç= ÑáåÇ= íÜ~í= íÜÉ= ÑìåÅíáçå= 2 ( )s = áë=

ÇÉÅêÉ~ëáåÖ= çîÉê= áåíÉêî~äë= 1[0, )s = ~åÇ= 0 2[ , )s s I= ~åÇ= áë= áåÅêÉ~ëáåÖ= çîÉê=

1 0[ , )s s =~åÇ= 2[ , )s K=tÉ=íÜÉå=ëÜçï=íÜÉ=ÑçääçïáåÖ=Ñ~Åíë=ïÜáÅÜ=ïáää=äÉ~Ç=íç=

íÜêÉÉ= éçëáíáîÉ= êççíë= Ñçê= íÜÉ= Éèì~íáçå= 2 ( ) = ( )s s K= qÜÉ= Ñáêëí= Ñ~Åí= áë=
2 2 2

1 2(0) = 4 = (0) K= qÜÉ= ëÉÅçåÇ= çåÉ= áë= 2
=0[ ( )] | < (0)s

d s
ds

I= ïÜáÅÜ= áë=

ÄÉÅ~ìëÉ==

2
=0

2 2 2 2
1 2 1 2 1 2

1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2

[ ( )] | (0)

= 4 ( 2 ) 4 ( )
= 4 [( )( ) 2 ( )]
< 4 [( )( ) ( )( )] = 0.

s

X Y X Y

X Y

X Y X Y

d s
ds

c
c

=

qÜáêÇäóI= 2 ( ) > ( )
c c

K= qÜÉ= éêççÑ= áë= ëíê~áÖÜíÑçêï~êÇK= qÜÉëÉ= íÜêÉÉ=

Ñ~ÅíëI= ~ë= ~= ïÜçäÉI= ëÜçï= íÜ~í= íÜÉ= Éèì~íáçå= 2 ( ) = ( )s s = Ü~ë= çåäó= íÜêÉÉ=

éçëáíáîÉ= êÉ~ä= êççíëI= ë~óI= 1 I= 2 = ~åÇ= 3 I= ë~íáëÑóáåÖ=

1 1 2 2 30 < < < < < < <s s
c

=EëÉÉ=cáÖìêÉ=N=ÄÉäçïFK=
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Figure 1: An example figure for 2( )s  and ( )s

=

cêçã=qÜÉçêÉã=O=ïÉ=âåçï=ïÜÉå= = , =1,2,3is i I=íÜÉ=áåîÉêëÉ=çÑ= ( )sD =

Éñáëíë=ë~íáëÑóáåÖ= 1 1 *( ) = [ ( ( ))] ( )s det s sD D D I=ïÜÉêÉ= *( )sD =Ü~ë=íÜÉ=ÑçêãW==

1 1 2 2 1 2

1 1 1 2 2 2

2 2 1 2 1 1

1 2 2 2 1 1

( ) ( ) ( ) ( ) 2 ( )
ˆ ˆ( ) ( ) ( ) ( ) 2 ( ) ( ) ( )
ˆ ˆ( ) ( ) 2 ( ) ( ) ( ) ( ) ( )

ˆ ˆ ˆ ˆ2 ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

X X

Y Y

X Y Y X

cs s s s cs

f s s cs s cs f s s

f s s cs f s cs s s

cs f s f s f s s f s s cs s

=

áå=ïÜáÅÜ= 2
1 2

ˆ( ) = ( ) 2 ( )Ys s f s I=~åÇ= 2
2 1

ˆ( ) = ( ) 2 ( )Xs s f s K=qÜÉêÉÑçêÉI=
ëçäîáåÖ=Éèì~íáçå=EQKOF=óáÉäÇë==

1 1 ˆˆ ( ) = ( ) (0) ( ) ( ) , = 1,2.j j js c s s s jD D G 1 = EQKRF=

cçê= à=Z=NI=OI= (0)j = áë=ÇÉíÉêãáåÉÇ=~ë= ÑçääçïëK=páåÅÉ= ˆ ( ), = 0,1,2,3ji s i =

~êÉ=~ää=ÑáåáíÉ=Ñçê=~ää= > 0s I=qÜÉçêÉã=O=áãéäáÉë=íÜ~í=~í= = ks = ( = 1,2,3)k I=
* * ˆ( ) (0) ( ) ( ) = 0j jc s s sD D G 1 K= cìêíÜÉêI= ëáåÅÉ= íÜÉ= ê~åâ= çÑ= ã~íêáñ=

* ( )( = 1,2,3)k kD =Éèì~äë=NI=íÜÉå=ìëáåÖ=íÜÉ=ëÉÅçåÇ=êçï=îÉÅíçê=çÑ= * ( )kD I=

ÇÉåçíÉÇ=Äó= *
2 ( )kd I=ïÉ=Å~å=ïêáíÉ=íÜÉ=ÑçääçïáåÖ=Éèì~íáçåë==

* *
2 2

ˆ( ) (0) ( ) ( ) = 0, =1,2,3.k j k j kc kd d G 1 = EQKSF=

qÜÉëÉ= íÜêÉÉ= Éèì~íáçåë= íçÖÉíÜÉê= ïáíÜ= EPKTF= ÅçìäÇ= ÄÉ= ïêáííÉå= áå= ~=
ã~íêáñ=Ñçêã=~ë=ÑçääçïëW==
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(0) = ,j jE e = EQKTF=

ïÜÉêÉ==

T
* T * T * T
2 1 2 2 2 3

1= , ( ) , ( ) , ( ) ,
4

E 1 d d d =

T
* * *

1 1 2 1 1 1 2 2 1 2 2 3 1 3
1 ˆ ˆ ˆ= , ( ) ( ) , ( ) ( ) , ( ) ( ) ,
2 Xc

e d G 1 d G 1 d G 1 =

T
* * *

2 2 2 1 2 1 2 2 2 2 2 3 2 3
1 ˆ ˆ ˆ= , ( ) ( ) , ( ) ( ) , ( ) ( ) .
2 Yc

e d G 1 d G 1 d G 1 =

pçäîáåÖ=EQKTF=ÖáîÉë==

1(0) = , =1,2,j j jE e = EQKUF=

ïÜÉêÉ= 1E = áë= íÜÉ= áåîÉêëÉ= çÑ=bK=rëáåÖ= êÉëìäíë= EQKRF= ~åÇ= EQKUFI= íÜÉ=
ìäíáã~íÉ= êìáå= éêçÄ~ÄáäáíáÉë= Å~å= ÄÉ= çÄí~áåÉÇ= Äó= áåîÉêíáåÖ= íÜÉáê=
i~éä~ÅÉ= íê~åëÑçêãëK= få= é~êíáÅìä~êI= 1 10( ) = ( )u u I= 2 20( ) = ( )u u I=
~åÇ= 1 2( ) = ( ) ( )u u u K=

5 Numerical Examples 

få=íÜáë=ëÉÅíáçåI=ïÉ=Éñ~ãáåÉ=~å=áåëìê~åÅÉ=ÄìëáåÉëë=Ü~îáåÖ=íïç=Åä~ëëÉë=
çÑ=áåÇáîáÇì~ä=Åä~áãëI=ïÜáÅÜ=Ñçääçï=ÉñéçåÉåíá~ä=~åÇ=d~ãã~=ÇáëíêáÄìíáçåëI=
êÉëéÉÅíáîÉäóK=dáîÉå=íÜÉ=Éñ~Åí=ÇáëíêáÄìíáçå=áåÑçêã~íáçåI=ìëáåÖ=íÜÉ=ÇÉêáîÉÇ=
Ñçêãìä~É= áå= pÉÅíáçå= Q=ïÉ= ~êÉ= ~ÄäÉ= íç= çÄí~áå=åìãÉêáÅ~ä= ÉñéêÉëëáçåë= Ñçê=
íÜÉ=êìáå=éêçÄ~ÄáäáíáÉë=çÑ=áåíÉêÉëíK=qÜÉ=Åçãéìí~íáçå=áåîçäîÉÇ=áë=ÅçåÇìÅíÉÇ=
Äó=íÜÉ=ëçÑíï~êÉ=j~íÜÉã~íáÅ~K=

bñ~ãéäÉ=NW=få=íÜáë=Éñ~ãéäÉI=ïÉ=~ëëìãÉ=ÄçíÜ=uN=~åÇ=vN=Ñçääçï=
ÇáÑÑÉêÉåí=ÉñéçåÉåíá~ä=ÇáëíêáÄìíáçåëI=áÉK= ( ) = exp{ },Xf x x

=
( ) = 0.5exp{ 0.5 }Yf y y K==

pç 1ˆ ( ) = (1 ) ,Xf s s =
1ˆ ( ) = (1 2 )Yf s s I= =1X I=~åÇ= = 2Y K=iÉí=

1 2= 1, = 0.5, = 1.1c I=íÜÉå=ïÉ=Ü~îÉ= =1.5 =~åÇ= = 0.1 K=cêçã=íÜÉ=
ÇÉÑáåáíáçå=çÑ= ( )s I=ïÉ=çÄí~áå==
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2 1 1( ) = (1.1 1.5) ,
1 4(1 2 )

s s
s s

=

~åÇ=Éèì~íáçå=EQKPF=áë==

2 21 1 1[(1.1 1.5) ] = 0.
1 4(1 2 ) (1 )(1 2 )

s
s s s s

=

fí= Ü~ë= íÜêÉÉ= éçëáíáîÉ= êÉ~ä= êççíë= 1 2= 0.98191, =1.70019 I= ~åÇ=

3 = 2.08155 I=ÖáîáåÖ==

1 2 3( ) = 0.41260, ( ) = 0.29011, ( ) = 0.25070. =

pìÄëíáíìíáåÖ=íÜÉ=åìãÄÉêë=áåíç=EQKTF=~åÇ=ëçäîáåÖ=íÜÉ=Éèì~íáçåë=óáÉäÇëW==

T
1(0) = (0.40390,0.61302,0.29788,0.50339) , =

T
2 (0) = (0.45373,0.29946,0.61872,0.44627) . =

pìÄëíáíìíáåÖ=íÜÉã=áåíç=EQKRF=ÖáîÉë==

1
1 2

2

0.40388(0.5 )(0.57974 )(0.878 )
0.61302(0.41155 )(0.5 )(0.90495 )

( ) = ( ) ,
0.29788(0.51426 )(0.69374 1.62218 )
0.50339(0.44702 )(0.52292 1.4198 )

s s s
s s s

s s
s s s
s s s

=

1
2

0.45373(0.48798 )(0.96494 )(1 )
0.29946(0.49096 )(0.93994 )(1.56446 )

( ) = ( ) ,
0.61872(0.47841 )(0.80396 )(1 )
0.44627(0.50264 )(0.78571 )(1.36585 )

s s s
s s s

s s
s s s
s s s

=

ïÜÉêÉ= 2( ) = (0.07898 )(0.48942 )(0.76272 1.7407 )s s s s s K= fåîÉêíáåÖ=

íÜÉëÉ=i~éä~ÅÉ=íê~åëÑçêãë=óáÉäÇë= 1( )u =~åÇ= 2 ( )u =ïÜáÅÜ=ÖáîÉ==

0.87035
1( ) = [0.14382cos(0.07218 ) 0.03877sin(0.07218 )] uu u u e =

= 0.48942 0.078980.00243 0.26251 ,u ue e =

0.87035
2 ( ) = [ 0.13309cos(0.07218 ) 0.044sin(0.07218 )] uu u u e =

= 0.48942 0.078980.00258 0.58424 ,u ue e =
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1 2( ) = ( ) ( )u u u =

= 0.87035= [0.01073cos(0.07218 ) 0.00523sin(0.07218 )] uu u e =

= 0.48942 0.078980.00015 0.84675 ,u ue e =

ïáíÜ= 1 2(0) = 0.40390, (0) = 0.45373 I=~åÇ= (0) = 0.85763 K=

cáÖìêÉ=O=ëÜçïë=íÜÉ=íçí~ä=éêçÄ~Äáäáíó=çÑ=êìáå=Ñçê=ÇáÑÑÉêÉåí=î~äìÉë=çÑ=ìI=
~ë=ïÉää=~ë= íÜÉáê=ÇÉÅçãéçëáíáçå= áåíç= íÜÉ=êìáå=éêçÄ~ÄáäáíáÉë=ÇìÉ= íç=Åä~áãë=
Ñêçã= Åä~ëë= çåÉ= ~åÇ= íÜçëÉ= Ñêçã= Åä~ëë= íïçK=låÉ= Å~å= ëÉÉ= Ñêçã= íÜÉ= Öê~éÜ=
íÜ~í= 1 ( )u = áë= ~= ëíêáÅíäó= ÇÉÅêÉ~ëáåÖ= ÑìåÅíáçå= çÑ=ìK= fí= áë= êÉÇìÅáåÖ= ëÜ~êéäó=
ïÜÉå= ì= áë= ëã~ää= EÄÉíïÉÉå= M= ~åÇ= OF= ~åÇ= íìêåë= íç= ÄÉ= Ñä~ííÉê= ïÜÉå= ì=
áåÅêÉ~ëÉëK=lå=íÜÉ=Åçåíê~êóI= 2 ( )u =áë=~=ëíêáÅíäó=áåÅêÉ~ëáåÖ=ÑìåÅíáçå=ïÜÉå=ì=
áë=ëã~ää=EÄÉíïÉÉå=M=~åÇ=~ééêçñáã~íÉäó=OF=~åÇ=ëí~êíë=íç=ÇÉÅêÉ~ëÉ=ïÜÉå=ì=
áåÅêÉ~ëÉëK=jçêÉçîÉêI= 2 ( )u = áë=~äï~óë=ÖêÉ~íÉê=íÜ~å= 1 ( )u I=ïÜáÅÜ=ãÉ~åë=
íÜÉ= ëÉÅçåÇ= Åä~ëë= çÑ= ÄìëáåÉëë= áë= êáëâáÉê= íÜ~å= íÜÉ= Ñáêëí= çåÉ= ïáíÜáå= íÜÉ=
ÅçåíÉñí=çÑ= íÜÉ= ÅçãÄáåÉÇ=ÄìëáåÉëëK=^äíÜçìÖÜ= áåÇáîáÇì~ä= Åä~áãë= êÉÅÉáîÉÇ=
Äó= íÜÉ= Åçãé~åó= ~êÉ= ÉñéÉÅíÉÇ= íç= ÄÉ= äÉëë= ÑêÉèìÉåí= Ñêçã= Åä~ëë= íïçI= íÜÉ=
ÜáÖÜÉê=ÉñéÉÅíÉÇ=áåÇáîáÇì~ä=Åä~áã=~ãçìåí=áåÇáÅ~íÉë=íÜ~í=Åä~áãë=Ñêçã=Åä~ëë=
íïç=ïáää=Å~ìëÉ=êìáå=ãçêÉ=äáâÉäó=íÜ~å=íÜçëÉ=Ñêçã=Åä~ëë=çåÉK=

Figure 2: Decomposition of the ruin probability in Example 1 

=
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bñ~ãéäÉ= OW= tÉ= ÅçåëáÇÉê= íÜÉ= ÑçääçïáåÖ= Åä~áã= ëáòÉ= ÇáëíêáÄìíáçåëW=
( ) = 4 exp{ 2 }Xf x x x = ~åÇ= ( ) = exp{ }Yf y y y I= áÉKI= 1X d~ãã~EOIOF= ~åÇ=

1Y d~ãã~EOINFK= pç= 2ˆ ( ) = 4(2 ) ,Xf s s =
2ˆ ( ) = (1 )Yf s s I= =1X I= ~åÇ=

= 2Y K=rëáåÖ= 1 2=1, = 0.5 I=~åÇ= =1.1c I=íÜÉ=ÑìåÅíáçå= ( )s =Ü~ë=íÜÉ=Ñçêã==

2
2 2

4 1( ) = (1.1 1.5) ,
(2 ) 4(1 )

s s
s s

=

~åÇ=Éèì~íáçå=EQKPF=ÄÉÅçãÉë==

2 2
2 2 2 2

4 1 4[(1.1 1.5) ] = 0.
(2 ) 4(1 ) (1 ) (2 )

s
s s s s

=

fí= Ü~ë= íÜêÉÉ= éçëáíáîÉ= êÉ~ä= êççíë= 1 = 0.983376 I= 2 = 1.68756 I= ~åÇ=

3 =1.974 I=ïÜáÅÜ=ÖáîÉ==

1 2 3( ) = 0.338, ( ) = 0.201805, ( ) = 0.169224. =

pìÄëíáíìíáåÖ=íÜÉ=åìãÄÉêë=áåíç=EQKTF=~åÇ=ëçäîáåÖ=íÜÉ=Éèì~íáçåë=óáÉäÇW==

T
1(0) = (0.389174,0.633569,0.279393,0.516046) , =

T
2 (0) = (0.455215,0.280531,0.641064,0.441372) . =

pìÄëíáíìíáåÖ=íÜÉã=áåíç=EQKRF=ÖáîÉë==

2 2

2 2
1

1 2 2

0.39(1 ) (1.48 )(2.43 )(2.74 )(1.19 2.11 )
0.63(0.62 )(1 ) (2.42 )(2.98 )(1.87 2.73 )

( ) = ( )
0.28(1.56 )(2.45 )(2.79 )(1.05 2.04 )(1.54 2.04 )
0.52(0.73 )(1.17 )(1.60 )(2.4

s s s s s s
s s s s s s

s s
s s s s s s s
s s s 2

,

6 )(3.08 )(1.04 1.76 )s s s s

=

2 2

2 2
1

2 2 2

0.46(0.87 )(1.11 )(2 ) (2.40 )(2.25 2.97 )
0.28(0.90 )(1.08 )(2.41 )(2.19 2.94 )(6.77 4.51 )

( ) = ( )
0.64(0.78 )(1.66 )(2 ) (2.46 )(1.36 2.31 )
0.44(1.23 )(1.63 )(2.46 )(0.8

s s s s s s
s s s s s s s

s s
s s s s s s
s s s 2 2

,

7 1.83 )(6.02 4.37 )s s s s

=

ïÜÉêÉ=
2( ) = (0.12 )(0.88 )(1.10 )(1.52 )(2.44 )(2.51 )(1.85 2.62 ).s s s s s s s s s =

fåîÉêíáåÖ=íÜÉëÉ=i~éä~ÅÉ=íê~åëÑçêãë=ÖáîÉëW==

2.50908 2.44128 1.51647
1( ) = 0.06603 0.01657 0.02344u u uu e e e =

= 1.30987[0.15593cos(0.36491 ) 0.07338sin(0.36491 )] uu u e =
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= 1.10128 0.88265 0.11990.00906 0.01187 0.26207 ,u u ue e e =

2.50908 2.44128 1.51647
2 ( ) = 0.05648 0.01772 0.01961u u uu e e e =

= 1.30987[0.14889cos(0.36491 ) 0.05041sin(0.36491 )] uu u e =

= 1.10128 0.88265 0.11990.00971 0.01281 0.58185 ,u u ue e e =

2.50908 2.44128 1.51647( ) = 0.00955 0.00115 0.00383u u uu e e e =

= 1.30987[0.00704cos(0.36491 ) 0.02297sin(0.36491 )] uu u e =

= 1.10128 0.88265 0.11990.00065 0.00093 0.84393 ,u u ue e e =

ïáíÜ= 1 2(0) = 0.38917, (0) = 0.45522 I=~åÇ= (0) = 0.84439 K=

páãáä~êäóI= cáÖìêÉ= P= ëÜçïë= íÜÉ= íçí~ä= éêçÄ~Äáäáíó= çÑ= êìáåI= ( )u I= Ñçê=
ÇáÑÑÉêÉåí=î~äìÉë=çÑ=ìI=~ë=ïÉää=~ë= 1 ( )u =~åÇ= 2 ( )u K=qÜÉ=êìáå=éêçÄ~Äáäáíó=

1 ( )u =áë=ëíáää=~=ëíêáÅíäó=ÇÉÅêÉ~ëáåÖ=ÑìåÅíáçå=çÑ=ìI=~åÇ=áí=ÇÉÅêÉ~ëÉë=ê~éáÇäó=
ïÜÉå=ì=áë=ëã~ää=EÄÉíïÉÉå=M=~åÇ=OFK=fí=ÇÉÅêÉ~ëÉë=ëäçïÉê=ïÜÉå=ì=áåÅêÉ~ëÉëK=
lå=íÜÉ=Åçåíê~êóI=ïÜÉå=ì=áë=ëã~ää=EÄÉíïÉÉå=M=~åÇ=ëäáÖÜíäó=Y=OF= 2 ( )u =áë=~=
ëíêáÅíäó= áåÅêÉ~ëáåÖ= ÑìåÅíáçå= ~åÇ= ëí~êíë= íç= ÇÉÅêÉ~ëÉ= ïÜÉå= ì= áåÅêÉ~ëÉëK=
^Ö~áåI= 2 ( )u = áë= ~äï~óë= ÖêÉ~íÉê= íÜ~å= 1 ( )u I= ïÜáÅÜ= áë= ÉñéÉÅíÉÇ= Äó= íÜÉ=
ÜáÖÜÉê= ÉñéÉÅíÉÇ= áåÇáîáÇì~ä= Åä~áã= ~ãçìåí= Ñçê= íÜÉ= ëÉÅçåÇ= Åä~ëë= çÑ=
ÄìëáåÉëëK=

Figure 3: Decomposition of the ruin probability in Example 2 

=
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oÉã~êâK=qÜÉ=~ìíÜçê=Ü~ë=~äëç=ïçêâÉÇ=çå=~=ãçêÉ=ÖÉåÉê~ä=êáëâ=ãçÇÉä=
íÜ~í= áë= ÑçêãÉÇ= Äó= íïç= ÖÉåÉê~äáòÉÇ= bêä~åÖEOF= éêçÅÉëëÉëK= aìÉ= íç= íÜÉ=
ëáãáä~ê=ÇÉêáî~íáçåëI=ãçêÉ= íÉÇáçìë= Ñçêãë=çÑ= êÉëìäíëI= ~åÇ= íÜÉ= Ñ~Åí= íÜ~í=åç=
åÉï= íÉÅÜåáèìÉë= ~êÉ= êÉèìáêÉÇI= íÜÉ= ~ìíÜçê= ÇÉÅáÇÉë= åçí= íç= áåÅäìÇÉ= íÜÉ=
ãçÇÉä=ïáíÜáå=íÜáë=é~éÉêK=
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Mission Statement

The Australian Actuarial Journal is committed to promoting the work of actuaries, researchers and 
other experts in financial risk assessment, with a particular focus on Australian and Asia-Pacific issues. 
The focus of the Journal is in publishing contributions on:

• Original research in actuarial science, finance and investment, and related areas.

• Applications of theory that are of interest to practitioners.

• Surveys or reviews of current research that may appear in the literature.

• Significant presentations at the Institute’s public forums.

All published papers, other than those that report the Institute’s proceedings, are subject to a rigorous 
process of peer review. Contributions that appear as Feature Articles are assessed by two independent 
reviewers. Contributions that appear as Notes may be reviewed by members of the Editorial 
Committee.

The Journal is published in hardcopy edition on a quarterly basis, or at such frequency appropriate 
to the submission of quality contributions. Papers published in the Journal are also accessible in 
electronic format from the Institute’s website at www.actuaries.asn.au.

Contributions from prospective authors are invited in the areas of the Journal’s focus. Full authoring 
guidelines may be downloaded from the Institute’s website.

Editorial Policy

The Australian Actuarial Journal publishes papers of interest to actuaries and other experts in financial 
risk, with a particular focus on Australian, New Zealand and Asian topics. All papers which appear in 
the Feature Article section of the Journal, with the exception of the annual presidential addresses, are 
assessed by two independent reviewers. The Notes section of the Journal contains less weighty items, 
which are reviewed by members of the editorial team.

Guidelines for Intending Authors

The editor welcomes contributions to the Journal, either as Feature Articles or as Notes. Papers may 
be practical or theoretical in nature. Full guidelines for authors are available from the Institute of 
Actuaries of Australia or can be downloaded from the Institute’s website www.actuaries.asn.au

Subscriptions

The Australian Actuarial Journal is published bi-annually and is issued to members of the Institute of 
Actuaries of Australia. Subscription rates for non-members are AUS$100 per year, including postage 
and handling. For subscription inquiries, contact the:

Membership Coordinator 
Institute of Actuaries of Australia 
Level 7 Challis House 
4 Martin Place Sydney NSW 2000 Australia 
Telephone: +61 (0) 2 9233 3466 
Email: actuaries@actuaries.asn.au
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