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Abstract
This research report attempts to establish if underwriting cycles exist in the South-African
Marine reinsurance market and discusses the factors most frequently cited as the cause of
underwriting cycles.

1. Introduction
This research report seeks to establish if there are any underwriting cycles in South African
marine reinsurance market.
The causes of underwriting cycles are thought to be based on various hypotheses i.e. the
extrapolation hypothesis (Venezian, 1985); the rational-expectations / institutionalintervention hypothesis (Cummins and Outreville, 1987); the fluctuations-in-interest-rates
hypothesis (Doherty and Kang, 1988; Doherty and Garven, 1995); the capacity-constraint
hypothesis (Winter, 1988, 1989; Gron, 1994a); and the changes-in-expectations hypothesis
(Lai and Witt, 1990, 1992). Other causes such as disequilibrium between supply and
demand, external shocks and general business influences are discussed as causes of the
underwriting cycle. Studies demonstrating the existence of underwriting cycles in the South
African short-term insurance market have been conducted by ,Markham (2006), Leshilo
(2007) Lekota (2008), Seechoonparsad (2008), Tarr (2008) and Tolom (2008).
The first section of this paper outlines insurance underwriting cycles. This section defines
Underwriting cycles, discusses the factors that influence these cycles and the theories behind
underwriting cycles are reviewed. The second section deals with Marine insurance. The third
section deals with reinsurance in the marine market as well as the empirical analysis of the
South African reinsurance Marine Data. The data is analysed and the search for the presence
of underwriting cycles is conducted. The last section summarises findings and concludes the
investigation
2. Underwriting cycles
2.1 Underwriting cycle - definition
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According to Carter (1995) underwriting cycles are the fluctuations in premiums and
profitability and have been ascribed to actuaries and the rate making methods and procedures,
underwriting philosophy, and interest rate fluctuations.
Evidence that premiums and profit margins fluctuate cyclically has been found in a number
of studies such as Venezian, (1985); Cummins and Outreville, (1987); Doherty and Kang,
(1988); Winter, (1994) Harrington and Danzon (1994); and, Doherty and Garven (1995).
Cycles are a universal feature of insurance markets (Schnieper, 2002). Cycles are not limited
to one particular country but they are observed in many countries (Cummins and Outreville,
1987; Lamm-Tennant and Weiss, 1997; Chen et al., 1999). Underwriting cycles exist in the
United States (Cummins and Outreville, 1987; van Fossen, 2002). Underwriting cycles exist
in South Africa (Markham, 2006; Leshilo, 2007; and Tarr, 2008), Morocco, Tunisia, Kenya,
Egypt, Nigeria (Ambaram, 2002), Asia (Chen et al., 1999), Switzerland, Japan, Germany
(Leng and Meier, 2002), and Australia (Australian Competition and Consumer Commission,
2003; Chidgey et al., 2005).
Fitzpatrick, 2004:256 defines the underwriting cycle as: ―The tendency of short-term
insurance premiums, insurers‘ profits the availability and quality of coverage to rise and fall
with some regularity over time. A cycle can be said to begin when insurers tighten their
underwriting standards and sharply raise premiums after a period of severe underwriting
losses. Stricter standards and higher premium rates often bring dramatic increases in profits,
attracting more capital to the industry and raising underwriting capacity. On the other hand,
as insurers strive to write more premiums at higher levels of profitability (following a hard
market), premium rates may be driven down and underwriting standards relaxed in the
competition for new business. Profits may erode and then turn into losses if more lax
underwriting standards generate mounting claims. The stage would then be set for the cycle
to begin again‖.
The underwriting cycle consists of soft and hard markets (Klein, 2003; Jones and Ren, 2006).
During soft markets, underwriters have the aim of writing more business as is reflected in
―lower prices, relaxed underwriting standards and more generous coverage provisions‖
(Klein, 2003). According to Jones and Ren (2006), a soft market occurs when the sum of
premium goals for all companies operating in a given market is greater than the amount of
insurance desired by all potential insureds in that market. Leshilo (2007), Markham (2006),
8

and Tarr (2008) refer to the soft market as the period during which premiums are low, capital
base and competition is high.
The hard insurance market has the complete opposite characteristics as the soft market.
During a hard market where underwriters are stricter with regards to underwriting standards
and decrease the extent of the cover afforded under their policies (Klein, 2003). According to
Jones and Ren (2006), ―a hard market occurs when the sum of premium goals for all
companies operating in a given market is less than the amount of insurance desired by all
potential insureds in that market‖.
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Figure 1: Stages of the short-term insurance pricing cycle

Source: Parsons (2003)
The underwriting cycle has four phases these phases are based on movements in price,
quantity and reported profits (Gron, 1994b). The first stage in the diagram is the ―soft market
stage‖. The characteristic of this stage is illustrated by several years of low profitability until
it reaches a trough. Prices and profits are relatively low, the quantity of insurance supplied is
high and underwriting standards are loosened. Thereafter, there is an abrupt transition to
rapidly increasing profitability. This second stage, called the ‗hard market‘, is characterised
by substantial price increases and restricted supply. The rise in insurance premiums and the
reduction in availability can be so abrupt and severe that hard markets are often referred to as
‗liability crises‘; which are crises in availability, adequacy and affordability (Harrington and Niehaus,
1999).

Another illustration of un underwriting cycle can be seen below.
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Figure 2: Underwriting cycles
Premiums
Surcharge in hard markets

Discount in soft markets

2.2 Factors influencing underwriting cycles
During the past decade or more, a substantial body of literature has been published
attempting to explain the cyclical nature of insurance rates and profits in the property-liability
insurance market. Although Meier and Outreville (2006) acknowledge that there is no general
consensus regarding the causes of the underwriting cycle, they consolidate the literature into
three main schools of thought, disequilibrium between supply and demand, external shocks,
and general business influence.
2.2.1. Disequilibrium between supply and demand.
Research suggests the existence of underwriting cycles has been caused by the insurers‘
capacity constraints and their ability to supply insurance or meet insurance demand at a
particular time. Stewart (1980) explains disequilibrium as the imbalance between the supply
of insurance and the demand for insurance. Demand for insurance varies over time as a result
of fluctuations in the flow of business directed to insurers, such as changes in the marketing
or distribution strategy. However, one must remember that insurers are price takers rather
than price makers; should there be excess supply within the market, prices will apply
downward pressure towards the equilibrium price level (Markham, 2006 ; Leshilo, 2007).
The price of insurance not only depends on expected risk of future losses, but also includes
the expected claim costs, discounted expected claims, expense loading as well as profit
11

loading. Expected claim cost is how an individual‘s premium is set with regards to their
expected claims. An example an expected premium calculation can be seen in Table 1 below.
Table 1: Expected Premium Calculation
Buyer Probability Probability
group

of loss

Size

of no loss

of

(1-

loss

probability

(R)

Expected Expense
loss (R)

Profit

Premium

Loading loading

of loss )
A

0.10

0.90

1000

100

20

15

135

B

0.20

0.80

1000

200

20

15

235

Administrative costs, also known as underwriting expenses, are very important
considerations. These underwriting expenses are the costs incurred by the insurers for
underwriting and distributing policies. Profit loading is the extra amount that policyholders
pay to compensate investors for providing capital (Harrington and Niehaus, 2003).
The amount an insurance company should charge can be calculated from Figure 3. For buyer
group A they should be charged R135 (100+20+15) for an expected R1 000 claim. For group
B they should pay a premium of R235 (200+20+15).
When there are unexpected losses and capital surplus is reduced, insurers find it difficult to
raise external capital due to the costs associated with raising new capital. So, capital shocks
in effect affect the supply of insurance in the short term (Miller and Witt, 1981; Urrutia and
Witt, 1983; Harrington, 1984; Outreville, 1990; Tennyson, 1991; Meier and Outreville,
2003).
2.2.2 General Business Influence
The second reason deals with general business influences where, according to Wilson,
(1981); Harrington & Danzon, (1994); Meier & Outreville, (2003) the cause of underwriting
cycles is price competition. Those authors are of the opinion that an underwriting cycle is
mainly caused by price competitions because of the high degree of standardization in
property-liability insurance business. Insurers show irrational behaviour when they try to
maintain or increase their market share, whilst the degree of standardization in propertyliability insurance is high. Insurers deviate from their usual pricing practices by using
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information on the behaviour of competitors. Initially all competitors engage in excessive
price competition, which is eventually followed by cutbacks in supply, (Chen et al, 1999;
Meier, 2001; Leng and Meier, 2002; Meier and Outreville, 2003).
Outreville (1981); Smith (1984); Venezian (1985); Berger (1988); Niehaus and Terry (1993);
and Meier and Outreville, (2003) all attribute underwriting cycles to the naïve rate-making
processes which insurers use which cause insurance cycles. A strong relationship exists
between premiums and lagged losses and extrapolative models tend to over or under-forecast
the expected future losses. The amount of losses paid depends on the nature of the business
written and the ratemaking processes for long tail business tend to have significant
measurement errors for the future loss costs (Meier and Outreville, 2003).
2.2.3 External Shocks
The third consensus regarding underwriting cycles is external shocks: where any changes in
the interest rate would bring about changes in the premiums being charged and, as previously
discussed, increase or decrease in premiums can cause increase or decrease in profits or
losses by causing the insurance cycles. There is no proof that interest rates themselves display
cycles over time but interest rate variances may create external shocks which could result in
an underwriting cycle (Wilson, 1981; Doherty and Kang, 1988; Smith, 1989; Fields &
Venezian, 1989; Doherty & Garven, 1992; Haley, 1993; Lamm-Tennant & Weiss, 1997;
Fung et al, 1998; Meier & Outreville, 2003).
Authors such as Cummins and Outreville, 1987; Lamm-Tennant & Weiss, 1997; Chen et al,
1999; Meier & Outreville, 2003, all suggest that the underwriting cycle is caused by external
factors such as data collection and regulatory lags, and accounting rules. Unexpected
catastrophic losses in a market will lead to increases in premiums that exceed the discounted
value of expected costs. Unexpected claim payments resulting from catastrophes causes
capital shocks, which decreases the capital of the insurer and therefore decrease the supply of
insurance in the short run. If insurers cannot raise capital at a relatively low cost, they can
either face high probabilities of insolvency or reduce the amount of coverage available for
any given price. This situation tends to be temporary and adjustments create shocks, which
could result in an underwriting cycle (Cummins et al, 1991; Harrington and Niehaus, 1999:
Meier and Outreville, 2003).
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Several studies look at the relationship between the general condition of the economy and the
underwriting cycle. Property-liability insurance business is linked to the performance of the
national economy and may be related to changes in real prices or real GDP (Chen et al, 1999;
Meier, 2001; Leng & Meier, 2002; Meier & Outreville, 2003).
Greater risk management practices would be expected to reduce the effects of shocks and the
shifts in demand and supply that may cause variability in the underwriting results. Possible
evolution of the regulatory environment at national or international (global) level also has an
impact on business, capital requirements and pricing policies (Cummins et al, 1991; Winter,
1991).
2.3 Theories on the causes of underwriting cycles
2.3.1 Extrapolation hypothesis
Venezian (1985) explained the fluctuations of insurance cycles, otherwise known as
underwriting cycles, through the extrapolation hypothesis. Venezian believed the way in
which insurers estimate E[ox] =q, (E[ox] is the expected incurred claims, and µq means the
expected claims are calculated according to the mean and random variable) was not in
accordance with the assumption of rational expectations. ―Naïve‖ actuarial forecasting
procedures such as the Chain Ladder method can work to add a degree of persistence to
changes in expectations about future claims experience. This means that by using the chain
ladder method will result in repeating incorrect changes to future claims which will result in
greater errors (errors upon errors). The same conclusion was drawn by Kunju (2008) where
she shows that Actuarial estimations by using methods such as the chain ladder method in
calculating expected losses are inaccurate. The results can be seen in the table 2 below.
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Table 2: A table showing Actuarial estimations are inaccurate

Source: Kunju 2009
The table clearly shows that irrespective of which method is used to calculate the claims‘
From Table 2 it is clear that estimated values and the actual claims values are vastly different.
Venezian‘s (1985) theory suggests that the past losses are used to explain and determine
current premiums by insurers and rating bureaus. The losses mentioned can be calculated
through the equation (Premiums + investment income) – (expenses + claims). If the answer is
negative then a loss has been sustained, if the answer is positive a profit has been made.
The basis of the extrapolation hypothesis is that current premiums or net underwriting results
are determined from past premiums or underwriting results. Venezian (1985) and Browne
and Ju, 2007. noted that premiums set in this way creates ―a quasi-cyclical pattern‖ of
underwriting profit margins and his empirical research support the argument that
15

underwriting profits have cycles of approximately six-years in length The extrapolation
hypothesis concludes that rate making methods contribute to fluctuations of underwriting
profit margins.
Using Venezian's methodology with the combined ratio Grace and Hotchkiss obtained a
cycle period of 7.6 years. For the period of Venezian's study (1965 through 1980) they
obtained a cycle period of 5.8 years, and for the period covered by their study they obtain a
cycle period of 7.43 years. The discrepancy can be partially accounted for by the different
sample periods and the use of quarterly over yearly data. Visual inspection also indicates that
recent cycles are longer than older cycles.

Venezian (1985) looks at the combined ratio to consider profits. The combined ratio is the
incurred claim % (which is the loss ratio, (losses/premiums) + expenses % (which is the
expense ratio (expenses/premiums). If the combined ratio is greater than 100 it suggests
Underwriting profits are being made. If the combined ratio is greater than 100, then there is
an Underwriting loss. Investment returns must also be taken into consideration when
considering whether or not a trading loss or a profit occurs.
Table 3: A table showing profits and losses

Scenario

Combined ratio

Investment

Workings of

claims +

Income (%)

net cost

Profit / loss

expenses (%)

1)

1)

100

15

100-15 = 85

Profit 15

2)

120

15

120-15 =105

Loss 5

3)

80

15

80-15= 65

Profit 35

4)

105

10

105 – 10 = 95

Profit 5

5)

100

5

100 – 5 = 95

Profit 5

6)

105

5

105 – 5 = 100

0

The combined ratio is 100%; this suggests that 100 cents in the rand is paid out in
claims. The interest rate or investment income is 15%; therefore the investment income
is 15 cents in the rand. Therefore the net cost is 100 cents -15 cents. This gives a
combined ratio of 85 cents and therefore a profit of 15 cents in the Rand is made.
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2)

The combined ratio is 120% this means that one is paying out 120 cents for every 100
cents. The interest rate or investment income is 15%, which shows that one earns 15%
on the money invested. Therefore the net cost is 120 - 15 = 105. One can thus conclude
a loss of 5 is made.

3)

The combined ratio is 80% this means that 80 cents in the rand is being paid out for
claims. The investment income earned is 15%. Therefore the combined ratio after
taking interest into account is 65. One can now conclude that the profit is 35.

4)

The combined ratio is 105%; this suggests that one is paying 105 cents out of every
rand for claims. If the interest rate or investment return is now 10%, the net cost is 105
– 10 = 95. This shows that one will earn a profit of 5%.

5)

The combined ratio is 100% this suggests that one is paying one rand per rand, the
interest rate is 5% therefore a profit of 5%

6)

The combined ratio is 105% therefore R1, 05 is paid out per every claim. The interest is
5% and there will be no profit or loss made.
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Graph 1: Combined Ratio of the US market 1957 - 2001

Source: Klein (2003)

Underwriting cycles are distinct and are depicted in Graph 1 showing the 1957 to 2001
American underwriting cycles, from which six distinct cycles can be observed when
measuring from peak to peak: 1957-1964; 1964-1969; 1969-1975; 1975-1984; 1984-1992;
and 1992-2001. From this it can be determined the profitable and unprofitable years. As
mentioned above, if the data point is greater than 100% it means that money is being lost. In
the above graph losses are incurred from 1957 to 1958. Then the Data values drops below
100% from 1958 to 1962 this shows a profit. Again one can see an increase to over 100 %
which shows a loss in the year from 1962 to 1966 .This pattern can be seen throughout the
18

graph where there are increases and decreases in the profits thus suggesting underwriting
cycles and the impact they have on profit. Table 3 below summarises graph 1
Table 4: A table showing Profits and losses in the US market from 1957 - 2001
Years

Profit



1957 - 1958
1958 - 1962




1962 - 1966
1966 - 1967




1967 - 1970
1970 - 1974




1974 - 1976
1976 - 1979

Loss




1979 - 2001

Venezian (1985) , Eling and Luhen 2008 states that insurers‘ system of extrapolating
historical claims to calculate future claims is the cause of naive rate making, hence causing
the underwriting cycles.. Liebenberg (2010), Cummins and Outreville (1987), acknowledge
that historical information can be used to develop a rational expectations hypothesis, but do
not agree with Venezian with regards to underwriting cycles and that they are determined by
naive forecasting procedures, but rather institutional lags. Niehaus and Terry (1993) argue
that when dealing with expected losses what must be taken into consideration is the
measurement error which may be correlated with past losses thus causing more of a rational
expectations outlook with various lags and institutional factors because of these errors.

2.3.2 Rational expectations / institutional – intervention hypothesis
According to Cummins and Outreville (1987) premiums are determined by discounting the
expectations and forecasting of future losses by a risk adjusted interest rate which can be
achieved through the financial pricing model.
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There have been many tests with regards to financial models with regards to insurance
pricing. The outcomes suggest that insurance premiums reflect the present value of expected
losses. Cummins and Outreville (1987) and Fenn (2003). suggested that in the absence of
adjustment costs and reporting lags there would be no discernable cycle in underwriting
profits.

The theory suggests that cycles result from rational responses by insurers to exogenous
factors (Cummins Outreville (1987), Lamm Tennant and Weiss (1997), Cheng, Wong and
Lee (1999), Berry- Stolzle and Born (2006)).
Many Authors such as Gron (1994), Mcgee (1986), Stewart (1987) and Venezian (1985)
discuss how supply is the main reasoning for underwriting cycles. Cummins and Outreville
(1987) base their theory on supply and demand, and how they both play an important role in
the determination of insurance prices in a competitive insurance market.
Insurance prices suggest that the economists can forecast the economic variables without the
measurement error as evident in Venezian‘s theory. Cummins and Outreville (1987) suggest
that cycles are created in an otherwise rational market through the intervention of
institutional, regulatory, and accounting factors. For example insurance prices are distorted
by time lags, such as data collection, changes in regulatory factors, timing of policy renewal
and accounting lags.
Premiums are set by using the most recent claim experience as observed by the insurers.
However there will be delays present such as the ―Data collection lag‖ which is when one is
trying to use past loss experience to determine future insurance prices (ABI, 2004). The
problem is the delay in collecting the data, and the fact that sometimes the data may be
incomplete, therefore the data is inadequate and the process to get data from the past could be
problematic, hence causing a delay in the collection of data (Berger, 1988; Cummins and
Outreville ,1987; Eling and Luhen ,2008)
Regulatory lag is the delay between the time of filing for a rate increase by an insurer and the
time of granting of a rate increase by the State Insurance Commissioner (Liebenberg 2010).
Studies undertaken of the effect of regulation with regards to insurer performance, find that
these restrictions have a negative impact on the insurers‘ profitability. An example is when
20

the State Insurance Commissioner states that there are restrictions on the rate of the
premiums. This causes a delay in the insurer changing prices quickly if there are
unfavourable loss experiences (Tennyson, 1991; Harrington, 2002; Berry-Stolzle and Born,
2006). A regulatory lag can however be advantageous. This can be due to a restriction in
competition limiting competitors and therefore raising barriers to entry.
During periods of declining marginal costs, regulatory lag will have a favourable impact on
rates of return. This is because regulatory lags are the delays that occur when insurers are
obliged to submit new underwriting and claims data and subsequent pricing. Insurers then set
the premiums under rational expectations but these prices are distorted through the data
collection, policy renewal, regulatory and accounting lags (Eling and Luhen 2008).
An illustration of the above explanation is as follows; owing to high underwriting profits
made by insurance companies the State insurance commissioner may want to reduce
premium rates. The effect of the change in rates will take some time, and therefore have a
favourable impact on the underwriting profits of an insurance company. This can be seen in
the graph2 below.
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Graph 2: Combined ratio of the U.S market 1950 – 1995

Source Klein (2003)
In 1951 with the combined ratio of 95.2, all indications are that there is an underwriting
profit, at this stage the State insurance Commission would want to decrease the rates.
Rules in the US require prior authorisation to adjust premiums to create an increased
variability in the underwriting results by delaying the rapid adjustment of prices to new
information (Harrington, 1984; Outreville, 1990). However to change rates is a long process,
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therefore the profits of the insurance companies will still increase as can be seen in 1953
where the combined ratio is approximately 92. This shows that a 92 cents unit of premium is
paid out in claims and hence a profit of 8 units is made.
However, in South Africa, insurers are not required to file for rate changes and thus there are
no prior authorisation rules and this makes this explanation implausible for the South African
insurance market.
A lag can also occur when the decision for a rate increase is made i.e. a decision to increase
rates on January 1st. The problem that arises is the fact that policies are incepted throughout
the year, hence the implementation of the rate increase will only be effective when the policy
is renewed Policy renewal is the delay in, these policy lags arise because the actions taken by
the insurance company are not instantaneous. For example, when premiums in a policy need
to be changed owing to the presence of new information, there will be a delay. As one cannot
change the policy‘s premiums in the middle of the policy period, therefore these premium
changes occur at the end of a policy period. This in itself causes a significant delay.
Scenario
1. In 1991 the profit made was 8%. The insurance commissioner feels that the profit is in fact
too high and wants to reduce the rates. The problem is that when the State Insurance
Commissioner lowers these rates the full affect will only show in the next year (1992) and the
following year.
2. In 1992 the profits made by the insurers are 5%. Therefore one can see that the profits have
dropped from 8% to 5%. The problem is still that the reduction of the rates in 1991 has still
not been fully implemented at this time. Therefore the rates can further be reduced by the end
of 1992, beginning of 1993 from the reduction that took place in 1991.
3. By 1993 the State Insurance commissioner wants to allow a requested rate increase as the
insurers‘ profit is only 2%. The full impact of the increase in rates will only be evident in the
following year 1994 and even the year after that 1995.
To begin with, however, the premiums set for current policies are based on the most recent
claims experience observed by the insurer, which is inevitably available only with a lag,
given the delays in recording and analysing the data. Moreover, because policies are
generally sold with annual terms and premiums are revised annually, there can be a
23

substantial lag between the setting of a new rate and its application to a particular policy. The
combined effect of delayed access to claims experience and the delayed application of current
rates to new policies mean that the premiums associated with policies written in a given year
may well reflect claims experience from the previous years.

However, data is not always easily available for premiums written in a given year. What is
typically observed in the calendar year accounting aggregates reported to the regulator are the
premiums earned within a given year: that is, they include premiums arising from policies
issued up to one year prior to the accounting year. Cummins and Outreville (1987) argued
that this effect could add a second order lag to that resulting from the rate setting lag
described in the previous paragraph.
The possibility of first or second order lags between premiums and claims experience does
not in itself produce a cycle in underwriting profits if claims are random and independent
across periods then premiums are set equal to lagged claims will be similarly random; the
difference between two random variables will also be random. Cummins and Outreville
(1987) further assume that claims experience is serially correlated over time due to the fact
that loss shocks have a permanent component (some part of the shock is believed to have an
effect on all subsequent losses). This assumption, together with the lagged relationship
between premiums and claims experience, produces serial correlation in underwriting profits.
Underwriting cycles may also occur due to financial reporting issues, this is known as an
accounting lag. For example premiums earned based on accrual accounting vs. actual
premiums for the year. An accrual based accounting system results in a company recognising
transactions when they occur and not necessarily when they receive the cash. For example
when an insurance company has accepted to insure a risk, the client is required to make
payments in the form of premiums paid in accordance with a payment schedule (e.g.
monthly, half yearly or quarterly) (Vivian and Hutcheson 2008).
If, for example, the insured has to pay the premium at the end of every month they will be
covered from the beginning of the month for the whole month. The insurance company
recognises the income at the beginning of the month because the client is covered for the
whole month even though the cash is only received at the end of the month. This is an
illustration of the impact of an accounting lag, as at a certain point in time the information
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regarding recognised premiums may differ from premiums received (Vivian, Hutcheson
2008). An illustration of this is in the figure 3 below.

Figure 3: Accounting lag

policy3

policy2

policy1

0

2

4

6

8

10

12

It can be seen from the above figure 3 that:
For policy one, the cover will start at month 0 (inception date), however the premium will
only be received in the 2nd month, due to credit terms offered to brokers. The insurance
company will however indemnify the Insured from 0 - inception date. Therefore one can
conclude there will be a 2 month accounting lag
For policy two the premium is only received on the 6th month (half yearly), due to credit
terms and according to the accounting format it will be recognised at month 0 (inception
date). Therefore once can conclude that there is a 6 month accounting lag.
For policy three the premium is received on a monthly basis i.e. the premium is received on
month 1, month 2 etc. The insured will however be indemnified from 0.
25

As observed by Cummins and Outreville (1987) the profit margins are not consistent with the
rational expectations for reasons such as the delay in contracting information of insurance
transactions, as well as prices from different periods are averaged out in the way they are
reported and exacerbate any correlation which may exist in actual price relationships.
2.3.3. Fluctuations in interest rates hypothesis
Doherty and Kang (1988) hypothesise that interest rate fluctuations cause underwriting
cycles.
Models and analysis in a rational expectations context suggest that insurance premiums
reflect the present value of expected losses and expenses. Therefore all things being equal,
higher discount rates imply a lower premium (Meyers and Cohn, 1987; Cummins, 1991;
Smith, 1989; Doherty and Kang, 1988)
This theory suggests that higher interest rates will increase investment returns and result in
lower premiums, this is because if the insurance company is generating sufficient returns on
their investments they will not be required to fund future potential insurance shortfalls
through higher premiums. Conversely according to Fung et al (1998) premiums are inversely
related to interest rates. Insurers receive premiums, and as it often takes some time before
they pay a claim, insurers are able to invest premiums and obtain an investment return.
If the investment returns decrease this will have a negative impact on insurance companies as
the only way they can increase their underwriting margin. This is done through increasing
insurance premiums; reduce losses as well as tightening the underwriting standards (offer less
cover). This will allow the insurance company to generate more income and move from the
―soft market‖ to the ―hard market‖. Conversely the opposite can occur (Smith 1989).

Cash flow underwriting is a pricing tool used by insurers write business in order to generate
greater amounts of cash for in-vestment purposes. These high expectations will cause the
claim provisions to be reduced. For example, if one invests R500 000 so that in 10 years the
investments would be R1 000 000. When the future interest rate decrease to 2% and one
would want to keep R800 000. A further example is shown below.
1) The combined ratio is 100%; this suggests that 100cents in the rand is paid out in claims.
The interest rate or investment income is 15%; therefore the investment income is 15 cents in
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the rand. Therefore the net cost is 100cents-15cents. This gives a combined ratio of 85cents
and therefore a profit of 15 is made.
2) The combined ratio is 120%this suggests that one is paying out 120cents for every
100cents. The interest rate or investment income is 15%, which shows that one earns 15% on
the money invested. Therefore the net cost is 120-15 = 105. One can thus conclude a loss of 5
is made.
3) The combined ratio is 80% this suggests that 80cents in the rand is being paid out for
claims. The investment income earned is 15%. Therefore the combined ratio after taking
interest into account is 65. One can now conclude that the profit is 35.
4) The combined ratio is 105%; this suggests that one is paying 105 cents out of every rand
for claims. If the interest rate or investment return is now 10%, the net cost is 105 – 10 = 95.
This shows that one will earn a profit of 5%.
5) The combined ratio is 100% this suggests that one is paying one rand per rand, the interest
rate is 5% the net cost is therefore 100-5 = 95, and therefore a profit of 5% is made.
6) The combined ratio is 105% therefore R1, 05 is paid out per every claim. The interest is
5% and there will be no profit or loss made.
The above explanations can be summarised in the table below which is restated for ease of
reference in section 2.3.1 table 2.
Scenario

Combined ratio

Investment

Workings of

claims +

Income (%)

net cost

Profit / loss

expenses (%)
1)

100

15

100-15 = 85

Profit 15

2)

120

15

120-15 =105

Loss 5

3)

80

15

80-15= 65

Profit 35

4)

105

10

105 – 10 = 95

Profit 5

5)

100

5

100 – 5 = 95

Profit 5

6)

105

5

105 – 5 = 100

0
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An important aspect to consider is Investment income and the timing of the claim payments.
When premiums equal expected costs it means that the owners of insurance companies are
receiving a fair return and therefore assuming a perfectly competitive insurance market the
premium charged is known as a fair premium (Harrington and Niehause, 2006). What must
be considered is the timing of claim payments and the ability of the insurer to earn an
investment return on the premiums that were able to be invested. An illustration of this is as
follows:
An insurer sells a policy that will produce R100 in claim payments at the end of one year.
The timing of claim payments is illustrated below.
A Company receives premiums on 1.01.10 and the claim arises on the 01.12.10 the insurer
has one year to invest this money and earn an investment return.

01.01.10 premium paid

31.12.10

Ignoring administrative costs and profit loading, the question that needs to be asked is how
much do insurers have to collect at the beginning of the year to be able to pay out R100 at the
end of the year?
The amount of money needed to fund expected claims costs once investment return is taken
into consideration is called the discounted expected claim cost.
Let P denote this amount of money (how much insurers need to collect to pay R100 at the end
of the year).
Let r denote the annual interest rate.
Therefore the interest earned by investing P for one year is rP (interest rate times the amount
invested by the insurance company).
At the end of this year the insurer will have P + rP = P (1 + r). This equation must be equal to
the amount of the claims that must be paid at the end of the year. This amount is R100.
Therefore P (1 + r) = 100.
To solve the equation and find out the value for P, one must divide the equation by (1 + r) on
both sides.
Therefore P= 100/ (1 + r). The value of the P is the amount of money that must be paid in
order for the insurers to be able to pay claims of R100 at the end of the year.
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Example if interest rate = 10% (0.1) then P=R90.91. If interest rate is 5% (0.05) P= 95.24
therefore conclude P is lower for higher interest rate. If you consider it over two years the
values of P for the same interest rates are lower.
This means that the premium to be received, if the rate of return on the investment is 5%,
needs to be R 95 in order to have enough money to have R100 at the end of the year when the
claim is expected.
This amount is called the discounted claim cost. To work out the discounted expected claims
cost for two years the discount factor would be 1/ (1 + r) 2.
The same applies in the two year case, however the discounted claim cost will be less than
the one year case as there is a longer period in which the return can be earned. (Smith, 1989;
Cummins et al, 1991; Harrington & Niehaus, 1999; Meier & Outreville, 2003).
Investment returns are used to solve the problem of incorrect claim expectations, i.e. what is
expected doesn‘t always happen.
For example if a company has set premiums according to expected claims, and have worked
out that 1 person should claim in the next year. However perhaps the year turns out to be a
bad year and 6 people claim, there may be a problem as premiums were not set according to 6
people claiming but only one person claiming. Hence the company will be paying out more
than expected. Therefore in an attempt to minimise objective risk (difference between actual
observations and expected claims), investment returns can be used (Smith 1989).
The graph below (graph 3) illustrates what happens to the Gross incurred claims after they
have been discounted by 2.5% per quarter and 4% per quarter.

29

Graph 3: Gross incurred Claims provisions being discounted by 2.5% and 4%
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The above graph shows how different discount rates compounded affect the gross claims. For
example one can see how the gap between the gross claims incurred graph and the 4%
discount graph differ from the third quarter to the twentieth quarter. In the sixteenth quarter
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the value of the Gross Claims is R23, 905million. When this amount is discounted by 2.5%
the value is R16.3516 million. This shows the impact of the discount rate. When the discount
rate increases it decreases the amount one needs to hold as reserves.
Graph 4: 3year smoothing of Gross incurred claims being discounted by 2.5% and 4%
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2.3.4 Capacity constraints
This theory deals with unexpected losses such as catastrophic losses causing a reduction in
supply. Examples of catastrophic events are Hurricane Andrew, Hurricane Katrina, 9/11 and
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the recent Haiti and Chile earthquakes. Thus shocks to capital have the will impact the price
and quantity of capacity supplied in the short run (Winter, 1988; Niehaus and Terry, 1993;
Gron, 1990, 1994; Cummins and Danzon, 1997).
This theory is based on the fact that the insurer must have sufficient policy holder‘s surplus to
support the policies written (Higgins and Thistle 2000).
Graph 5: U.S. direct Insurers underwriting profits or loss for the years 1991 – 2003.
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Source: Hartwig (2003)
Data in the above figure was originally expressed as the combined ratio, but converted to
depict underwriting profit or loss (100-combined ratio).
From the above figure we can clearly see underwriting cycles in America from the year 1991
to 2003. The most important aspect in this graph is the dramatic increase in loss from 2000
(10%) to 2001 (16%) resulting, substantially from the Sept 11th catastrophe. This is a clear
example of catastrophic losses causing a sudden increase and therefore triggering the hard
phase of the underwriting cycle (Winter 2003, Fitzpatrick, 2004).
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Although the insurance industry appears to have the financial resources to absorb the
September 11 losses, this catastrophe placed enormous stress on the insurance industry,
created structural changes in how the market evaluates risk and return, and exposed fissures
within the industry structure (Cummins and Lewis 2002).
During the 9/11 attacks the insurers and reinsurers lost a lot of their underwriting capacity.
This event was the costliest insured property loss in history, with estimates of insured losses
ranging from $40-$70 billion. The companies had invested their money in shares and other
equities, as a result of these attacks, international stock markets crashed. This caused the
investments made by the companies to decrease, and therefore their investment income
decreased. This in itself decreased the capacity of the companies lowering their ability to
write risks. Along with capacity decreasing, the amounts of claims were increasing. This was
owing to the fact that many people and entities were affected by these catastrophes.
(Cummins and Lewis 2002)
According to Swiss Re (2002) the 9/11 catastrophe drastically reduced capital and caused a
sliding stock market. Increased the demand for insurance as people and companies became
more risk averse, and cash flow underwriting became more difficult as there were low
interest rates and hence a less favourable environment.
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Graph 6: Loss ratio for Switzerland, Germany, USA and Japan for the period 1955 to
2000.

Source: Leng and Meier (2002)
The affects of a catastrophic event can also be seen in the graph above which illustrates
underwriting cycles in Switzerland, Germany, USA and Japan with regards to the loss ratio
(Losses/ Premiums) from 1955 to 2000. In 1992 the loss ratio increases for Switzerland,
Germany, U.S and Japan. The reason for this is in 1992 Hurricane Andrew hit Florida killing
14 people and left 250,000 people homeless, and was one of the costliest hurricanes in
history. The outcome shows that there are close ties between these countries‘ insurance
markets together with the fact that most reinsurers are European companies; imply a high
correlation of the loss ratio series between European countries and the U.S (Leng and Meier,
2002).
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Following Hurricane Andrew (1992) and the Northridge earthquake (1994), insurance
companies expended considerable resources on the measurement and management of the risk
of natural catastrophes (Cummins and Lewis 2002). =Capital of insurance company is 1 000
000(units), the required reserve ratio is 25% (1/4)
Therefore the gross written premium for this company will be 1 000 000 x 4 = 4 000 000
units.
If an event occurs and a loss of 40% is incurred the capital will decrease from 1 000 000 to
600 000 (loss of 400 000). Therefore the gross written premium will be 600 000 x 4 = 2 400
000. Therefore it is evident that the decrease in our gross written premium is 1600 000, and
the capacity is reduced by 1 600 000 and therefore there is an increase in the premiums
charged .
When a catastrophic event occurs, the underwriting capacity of an insurance company
decreases, as explained above. Therefore the company is unable to underwrite many more
risks and unable to supply more insurance. Using the simplifying assumption that the demand
curve for coverage does not change over time. The demand curve slopes downwards: as price
falls more coverage is demanded. The supply curves slopes upward: a higher price increases
supply (Harrington and Niehaus, 2003).
Figure 4: The demand and supply of insurance

Source: Powell, Parkin Matthew
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If a large loss occurs the supply of insurance decreases from S1 to S0 and prices for insurance
will increase from P1 to P0. The opposite can also occur, if the capacity of an insurance
company increases, the company is able to write more premiums and hence supply more
insurance shifting the supply curve from S0 to S1, this increases the quantity to Q1 and
decreases prices from P0 to P1.
If there are unexpected losses and thus a reduction in supply it is difficult and costly for
insurers to raise new capital. Thus shocks to capital have the ability to impact upon the price
and quantity supplied in the short run (Winter, 1988; Niehaus and Terry, 1993; Gron, 1990,
1994; Cummins and Danzon, 1997).

2.3.5 The changes in expectations hypothesis
Lai and Witt (1990) believe the underwriting cycles are affected through premium changes.
The model developed by Lai and Witt (1990, 1992) is based on the rational
expectations/institutional intervention hypothesis and deals with the relationship between
premium changes and different external features. Lai and Witt (1990) developed a pricing
model, this model can be extended to derive the relationship between uncertainty and
premiums. The model suggests that heightened uncertainty about losses, interest rates, and
underwriting expenses increase the variance of insurance premiums; this is based on the
assumption that managers of insurers are risk averse (Leshilo, 2007; Fung, Lai et al., 1998).
Lai and Witt (1990) suggest that uncertainty is a contributing factor to a liability crisis; this
makes it possible to use their analysis to explain cycles in underwriting profits. Should
insurers‘ expectations about future uncertainty of losses, interest rates and underwriting
losses be high, then premiums will tend to be high, other things being equal

2.3.6 The Winner’s Curse
The fact that insurers cannot calculate ‗cost of goods‘ which they sell makes insurance
fundamentally different from other markets trading economic goods. Insurance is also the
least understood by consumers. This ‗pricing problem‘ guarantees that pricing volatility and
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periodic limitations in supply will be inevitable in the insurance market, as insurers inevitably
react to unforeseen changes in the underlying liability environment that affect policies written
in earlier periods, or simply to have ‗guessed wrong‘ in their pricing in a stable liability
environment (Fitzpatrick 2004).
Harrington and Danzon (1994) hypothesise that underwriter‘s estimate, and form
expectations of, future losses based on of public and private information available.
The problem that occurs is that some insurers estimate the prices of insurance too low and
others estimate their prices too high. Thus, in a competitive market, the ‗winning‘ insurers,
who estimated too low, will gain market share at the expense of the insurers who estimated
too high, but the ‗winning‘ insurers will sustain excessive underwriting losses and fail to earn
a fair return on equity. This is what is referred to as the ‗winner‘s curse‘ (Klein 2003).
Below is a table to summarise all the theories that have been mentioned.
Table 5: History of underwriting cycle’s research
Theory

Year

Author

Title

Extrapolation

1985

Emilio C. Venezian

Rate making methods and profit
cycles in property – liability

hypothesis

insurance
1995

Martin

F.

Grace; External impacts on the Property

Julie L. Hotchkiss
Rational

1987

expectations

– Liability insurance cycle.

J.David Cummins; J. An international analysis of
Francois Outreville

underwriting cycles in Property
– Liability Insurance

hypothesis.
1997

Joan Lamm– Tenant; International insurance cycles:
Mary A. Weiss

Rational

expectations/

Institutional Intervention
Fluctuations

in 1989

Interest rates
Capacity

1991

Joseph

A.

Fields; Interest Rates and profit cycles:

Emilio C. Venezian

A disaggregated approach.

Ralph A. Winter

The liability Insurance Market
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constraints
hypothesis
1994

Scott .E. Harrington Price
; Patricia M. Danzon

1995

1993

Constraints

in

liability

insurance markets

Neil A. Doherty ; Capacity Constraints and interest
James R. Garven

Capital

cutting

rate fluctuation

Greg Niehaus ; Andy Evidence on the time series
Terry

properties

hypothesis

of

insurance

premiums and causes of the
underwriting

cycle

:

new

Support for the Capital market
imperfection hypothesis
1994

Anne Gron

Evidence of capacity constraints
in insurance markets

1995

Anne

Gron

Deborah Lucas

; External financing and Insurance
Cycles

3. Marine Insurance
Marine insurance is the oldest form of insurance (Barth and Grace, 1993). According to Nelli
(1972) and Nieh et al (2006) the oldest insurance policy was a marine policy and was written
by Italian Merchants on the 13th February 1343. Since the 1300‘s marine insurance policies
have become more sophisticated and complex. Owing to the fact that Ocean marine insurance
was the first kind of insurance to take on a modern format, other kinds of insurance such as
property and liability has strongly influenced it (Nieh et al 2006).
A number of insurance type contracts existed before the modern commercial practice of
insurance. These can be traced back to the Greeks, Romans and Phoenicians. One of these
practices was the bottomry bond which concerned a loan made to finance a venture, where
the vessel was the security for the loan. If the vessel did not survive the venture the money
was retained and could be used to replace the vessel. If the vessel managed to survive the
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venture the money plus a premium was paid (Mushai 2008). A further early practice of risk
sharing can be traced to the Greek Island of Rhodes, is situated approximately 17, 7 km
(Mellert 1989).
Even though the policies were not as complex of those in modern times it can be seen that
the marine policies were able to provide some sort of protection against the risks or perils of
the sea with the premium taking on the form of a cash equivalent, an exchange or a maritime
loan (Holdsworth, 1917).
In the 1900‘s the United Kingdom codified the rules and regulation with regards to Ocean
Marine insurance. This was done by promulgating the Marine Insurance Act of 1906. Marine
insurance, like any other contract, is when the insurers agree to indemnify the insured against
certain perils and the premium must be adequate or in due proportion to the risk (Theophilus
1868). The types of perils insured against can be seen in the Lloyd‘s policy - ―Touching the
adventures and the perils which we assurers are contended to bear we take upon us in this
voyage; there are of the seas, men of war, fire, enemies, pirates, rovers, thieves, jettisons,
letters of mart and counter mart, reprisals, risks, restraints and determinants and determinants
of all kings, princes and people, of what nation, condition or quality so ever, barratry of the
masters and mariners and of all other perils and misfortunes that shall come to the hurt of the
said good and merchandise and ship‖ (Getz et el p378).
The insured is to be placed in the same position and position if the vessel with all its goods
arrived safely. The premiums charged are set with regard to the expected claims costs,
therefore with regards to a voyage taking place the insured must be aware of all information
with regards to the voyage for example the course of the voyage. From there the insurers can
set the premiums accordingly, therefore the vessel cannot deviate from the proper source of
the voyage (Theophilus 1868). According to Theophilus, if there is an unplanned change in
the voyage, the insurance company will not be held liable for any losses, however any loss
that occurs will before the deviation it will be covered. This was clearly shown in Merchants
Insurance Company v. Algeo, where an Ice Boat was insured and the agreed course of the
voyage was for the boat to leave Freeport and sail to Nashville stopping at Pittsburgh and
being towed by a steam boat from there. The boat did not stop at Pittsburgh and was
destroyed by river perils. Owing to the fact that the boat changed its course it was not
covered.
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Modern marine insurance is just like any other insurance contract. An individual purchases
insurance to indemnify them against a loss that may occur. Ocean marine insurance covers
property damage and liability to goods being shipped as well as the vessels containing these
goods. Ocean marine insurance also covers vessels and Cargo on inland waterways as well as
drilling rigs and other thing used for exploration.
3.2 Marine Insurance Act
In South Africa, the rules controlling insurance have always been codified in the prevailing
Insurance Act. The first such Act was the Insurance Act no. 37 of 1923, which was later
repealed by the Insurance Act no. 27 of 1943, which in turn was also repealed by the Short
Term Insurance Act no. 53 of 1998.
The Insurance Act No. 37 of 1923 defines marine insurance as ―Marine insurance business
shall mean the issue of or the undertaking of liability under policies of insurance against loss
or damage to goods, wares, merchandise or property of any kind in transit by water and
land.‖
The Insurance Act no. 27 of 1943 defines marine business as ―Marine business‖ means the
business of insuring persons against (a) loss of or damage to any vessel, including a barge
and a dredger; or (b) loss of or damage to goods during their conveyance by land, air or
water, and whether inclusive or exclusive of loss of or damage to such goods while they are
being stored, treated or handled in connection with such conveyance or intended conveyance;
or (c) loss of freight for any such conveyance; or (d) any other loss in connection with any
vessel or any such goods or freight, against which an insurance may be lawfully effected:

Provided that for the purposes of this Act the expression ―marine business‖ shall not
include—
any transaction in connection with a policy lawfully issued before the commencement of this
Act, whereby the insurer concerned insured any person against any such loss or damage as
aforesaid, in connection with the conveyance of goods otherwise than by water, if the insurer
is not registered under section three or four for the purpose of carrying on marine business; or
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the business of ensuring travellers against loss of or damage to their luggage if such business
is carried on independently of and not in conjunction with marine business; or

(i)

the business of insuring persons against any such loss or damage as aforesaid
in connection with the conveyance of goods otherwise than by water, if the
insurer concerned has, before engaging in such business, obtained from the
registrar permission in writing to carry on such business as an insurance
business other than marine business and the registrar has not withdrawn that
permission.‖

The Insurance Act no. 27 of 1943 was replaced by two Acts – one for short term insurance
and one for long term insurance.
The Short Term Insurance Act no. 53 of 1998 defines the transportation policy which
includes marine insurance is as follows:
A ―transportation policy‖ shall mean ―a contract in terms of which a person, in return for a
premium, undertakes to provide policy benefits if an event, contemplated in the contract as a
risk relating to the possession, use or ownership of a vessel, aircraft or other craft or for the
conveyance of persons or goods by air, space, land or water, or to the storage, treatment or
handling of goods so conveyed or to be so conveyed, occurs; and includes a reinsurance
policy in respect of such a policy.‖
From the abovementioned, it is clear that the scope of cover given under marine insurance
has broadened tremendously over the75 year period from 1923 to 1998.
Over the years the definition of marine insurance was broadened because different modes of
transit and different perils and risks were incorporated into the definition. Today the line of
business is no longer referred to as marine insurance, but rather transportation insurance or in
some instances marine, aviation and transportation insurance.
The graph below illustrates the length of the marine underwriting cycles in different
countries.
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Figure 5: The length of marine underwriting cycles by country.
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Source: Lamm-Tennant & Weiss.
The underwriting cycles vary from 22 years in France to 4.7 years in Austria. Research
undertaken by Harrington (2004); Venezian (1985); Cummins and Outreville (1987); and,
Doherty and Kang (1988) shows that all underwriting cycles vary from 5 – 7 years. However
the above graph contradicts this. The only three countries close to the time period of 5 – 7
years are the United States (6.9 years), Austria (4.7 years) and Australia (5.5 years).
According to Fenn (2003) cycle lengths are generally 6 to 8 years the countries that are close
to this period are Australia (5.5 years) the United States (6.9 years) Denmark (8.9 years) and
Japan (9.6 years).
3.3

South African Marine insurance market

According to Renasa (2008), the current South African marine market consists mainly of
cargo, goods in transit and hull albeit limited to small crafts and small yachts as any other
hull covers are extremely specialized and usually placed in markets with more capacity and
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expertise. The Graph below shows underwriting cycles of the South African Primary
insurance market for the years 1961 to 2006 (Tarr, 2008).

Graph 7: S. A.’s primary marine insurance combined ratio.
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From 1961 - 1962 the combined ratio varied from 70% to 90 % .Therefore this means that
the direct marine market was making a profit as the combined ratio was below 100%. From
1962 the combined ratio was 110% in 1963 the combined ratio was 140% and in 1964 the
combined ratio was 110%. Therefore one can conclude that during the period of 1962 – 1964
the direct marine markets were operating at a loss as the combined ratios are above 100%.
This means that the direct market of marine insurance was losing money. From 1946 – 1974
the graph illustrates that the direct market was making a profit as the combined ratio is below
100%.
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Graph 8: 1961 to 2006 underwriting profit as a percentage of net written premiums.
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The ratio seen in Graph 8 above is often referred to as the ―underwriting profit ratio‖.
Underwriting profit is calculated as follows: net written premium – incurred claims –
commission – management expenses.
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According to GIS (2008) the underwriting profit ratio is the compliment of the combined
ratio. This graph is the inverse of the combined ratio graph because the sum of the
underwriting profit ratio and the combined ratio is 100%. From figure 21 we can see that
underwriting losses occurred for 5 years during 1962, 1963, 1971, 1975, and 1976,. By
looking at figure 22, these 5 years all fall below the 0% line, indicating underwriting losses.

4. Reinsurance
4.1 Definition
Reinsurance is insurance for the primary insurer and serves to spread risks more widely.
Therefore, only parts of the risks are assumed by the primary insurer, thus reducing their
exposure to these risks and minimising the threat of financial ruin. The portion of risk that
primary insurers transfer to reinsurers is that which exceeds their underwriting capacity and
which would negatively affect the balance of their retained portfolios (Enz, 2002; Baur and
Breutal-O‘Donoghue, 2004; McIsaac and Babel, 1995). Sometime the portion the primary
insurers seek to transfer can in fact be in their capacity but they would want to transfer it to
diversify some of the risk.
According to Swiss Re (2002), There are 6 reasons why even the largest insurance companies
purchase reinsurance ; firstly some insurance companies are forced to purchase reinsurance
owing to government legislation as a form of compliance; secondly, reinsurance is purchased
for stability and solvency as Insurance markets are volatile, fluctuations in premiums cause
insurance cycles known as underwriting cycles. These fluctuations in margins result in
increasing/decreasing profits and losses. Insurers therefore smooth these fluctuations through
reinsurance which is a process of minimising risk.
The implementation of a reinsurance programs allows a reduction in fluctuations in the
premium rates, by diversifying/spreading risk. Reinsurance is a type of safety net so when a
loss occurs, the primary insurers are not liable for the whole amount, but rather the loss is
shared (as well as profits) with the reinsurers, thus levelling out the peaks and troughs and
stabilizing the primary insurers operating results. Through reinsurance, insurers can reduce
these fluctuations in loss experience, and stabilize the company‘s overall operating results
reducing their material losses and decreasing their exposure with regards to losses.
Reinsurance is purchased by primary insurers to diversify their risks. The stability is good
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for consumers who do not like surprises particularly with premiums and claims payments.
This has positive marketing effect on the primary insurers when a claim arises and which
indicates a sound business.
The third reason is to increase the maximum amount primary insurers can insure for and
increase capital base.
Owing to the fact that there are regulations in place which limit the risk retention, reinsurance
allows the primary insurer to carry more risk. If a loss occurs the primary insurer is not liable
for the full amount of that loss. Therefore the primary insurers have more funds to underwrite
a greater number of risks, or a much larger risk without burdening the capital base and equity
(balance sheet). This in turn increases the primary insurers‘ capacity to generate new
business.
Another aspect to this point is the fact that a reinsurer will often give the primary insurer a
commission as reimbursement for expenses, such as agent commissions, taxes and overhead,
associated with acquiring the business being reinsured. This further increases the company‘s
capacity to write business.
The fourth reason reinsurance is purchased is for the protection of staff members and
employees. In the event of a claim arising or many claims in a short period of time reinsurers
will serve to spread the risk of the insurer.
This suggests that any loss will not have a severe impact on the profitability of the primary
insurance company.
This provides a much higher level of job security for the employees and stakeholders. These
stakeholders are persons, groups, organizations, or systems who affect or can be affected by
an organization's actions of the company.
The fifth reason is for catastrophic events. Reinsurance provides protection against
catastrophic loss in much the same way it helps stabilize an insurer‘s loss
experience. Insurers use reinsurance to protect against catastrophes such as hurricane Katrina,
9/11 and the recent Haiti earthquake.
Reinsurance protects against catastrophic financial loss resulting from a single claim, for
example an event that may result in huge losses. ―Reinsurance also protects against the
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aggregation of many smaller claims resulting from a single event‖ (Swiss Re 2002:78), such
as an earthquake or major storm for example where homes, property and lives may be lost by
many of the policy holders.
The primary insurer will be able to cover some of the losses however; so many losses from
one event could simply be too large and too expensive for the primary insurer to carry.
Reinsurance provides primary insurers with other services such as help the primary insurer to
allocate capital effectively so the outcome is a positive one. Reinsurers also help the primary
insurers with things such as providing an actuary, However as seen in Kunju (2009) theses
actuaries are not as accurate and helpful as one expects. This can be seen in annexure 1 where
Kunju (2009) examines the accuracy of commonly used Actuarial Models to predict the
Incurred but Not Enough Reported claims provisions in the S. A. Professional Indemnity
market.
The reinsurers supply a wide array of support services, for example, technical training,
organization design, accounting and information technology.
Reinsurance provides expertise and guidance in certain highly specialized areas such as the
analysis of complex risks and risk pricing.
These services are particularly important to the primary insurer particularly smaller
companies interested in entering new lines of insurance (Fitt, 1982; Baur and BreutelO‘Donoghue, 2004). A summary of these six points can be seen below in Table 6.
Table 6 Reasons why Reinsurance is purchased
Reasons why Reinsurance is Purchased
1.

Government legislation.

2.

Stability and Solvency

3.

increase the maximum amount primary
insurers can provide insurance

4.

Protection

of

staff

members

stakeholders
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and

5.

Catastrophic events

6.

Other services

The underwriting cycles of the reinsurance market in South Africa is defected by the graph
below. This figure was constructed by using the loss ratio. For ease of reference the equation
is re stated below.
Loss ratio

=

Incurred Claims

X 100%

Net Written Premiums

4.2 Reinsurance – South African Market.
Graph 9: Unsmoothed S.A. Reinsurers’ Loss Ratio.
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Source: Financial Services Board (1964-2005)

Graph 10: S. A. Reinsurers underwriting profits as a percentage of net written
premiums
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The figure depicts the South African reinsurers‘ underwriting profits as a percentage of net
written premiums From the Year 1990 to 2005. The cyclical nature of the insurance industry
makes profitability difficult to predict over the medium term; however there are two outliers
in 1994 and 1999 where the reinsurance market results were marked by severe losses of 18
percent and 19 percent respectively.
According to Geldenhuys (1998) and Leshilo (2007) the losses in 1994 were caused by a
massive and completely unexpected surge in motor theft. As the largest class of business,
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motor business has a substantial effect on the profitability of the insurance industry. Despite
higher direct market premiums, motor vehicle claims as a proportion of premiums, were 83%
in 1994, compared to 73% in 1993. In that year, the direct insurance industry made an
underwriting loss of 5%, while reinsurers made an underwriting loss of 18% (Leshilo 2007).
The 1998 and 1999 years were characterised by a continued trend of large fire losses. Donald
Gordon, Chairman of Guardian National, noted (in the chairman‘s statement of the Business
Day‘s feature on the Insurance Industry (August 1999)) ―Fire losses sustained by South
African insurance companies have shot through the roof since 1997, when claims began to
outstrip premiums dramatically. It is not that the number of fires has risen. Rather the value
of each claim has climbed significantly, largely as a result, insurers say, of the increasing
inefficiency of municipal fire services… The number of fires has been constant over the last
five or six years, but the cost of those fires has increased. When a building catches fire, it is
often a total loss instead of being contained.‖ Mutual & Federal reported that motor-vehicle
theft represents only about 25% of total motor-vehicle claims. The rest are accident claims,
the costs of which have soared because of the higher cost of repairs, made worse by
deterioration in the value of the rand in relation to most major currencies.
The Business Day‘s feature on the Insurance Industry (August 1999) also notes that the
biggest single class of insurance in SA is motor insurance, and that it is therefore no wonder
that many insurers are left with significant underwriting losses because of the high accident
and theft rate. According to SAIA‘s annual review in 1998, approximately 120 000 vehicles
were stolen of which 108 000 were theft and the rest were car and truck hijackings.
Mark Haken (2010) states that ―The year was marked by turmoil in local financial markets,
and our results were severely compromised by losses experienced in both the equity and bond
markets.‖
The underwriting losses of 19% reported during the 1999 calendar year were due to
unacceptably high levels of crime, insurance fraud, extreme fires in the Western Cape and
Kwazulu-Natal, and flooding in the Northern Province and Mpumalanga (FSB, 2000).
According to Sigma (2000), a tornado in Manenberg, Cape Town destroyed over 400
buildings, leaving at least 5 people dead, 177 injured and 5 000 homeless. The total damage
as a result of this tornado is estimated to be US$25m. Montagnani (2007) cites the Valley
Packers, Crystal Paper Mills and Sapekoe fires as having caused significant losses in the
property class. A confidential source states that a liability claim resulting from the September
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1999 Lydenburg bus accident that left at least 27 British tourists dead and 10 injured, is
believed to have cost Regent in excess of R100m, which would have been substantially
reinsured.

4.3 Marine Reinsurance
The above illustration shows a quota share treaty where 70 percent of risks are ceded and 30
percent of risks are retained.
According to Swiss Re( 2002), Carter( 1995), Tower Group( 2007), Liang and Guo( 2009)
the most appropriate way to underwrite a marine reinsurance policy is through the quota
share treaty.
Figure 6: An illustration of a quota share treaty
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A feature of marine insurance is that the reinsurance may be affected on a more restricted
basis that the original cover (Carter 1995). For example when a facultative obligatory treaty
or an excess of line reinsurance is arranged to protect a cargo or a hull account the ceding
company will only want cover for major losses. The cargo reinsurance can then be placed on
an FPA (Free of Particular Average) basis and the hull reinsurance on a TLO (Total Loss
Only) basis. The reason for this is because the majority of both cargo and hull losses are
relatively small in comparison to the value at risk i.e. the maximum amount an individual or
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organisation may lose over a given horizon (Carter 1995). This can be likened to excess of
loss reinsurance placed by liability insurers (Liebenberg, 2010).
An analysis undertaken by the institute of London in 1993 established that out of a sample of
300 losses approximately 250 of these losses were valued at less than 10 percent of the total
interest at risk and that 1 out of the remaining 25 losses exceeded the value at risk by
approximately 30 percent.
4.4 Data Analysis
According to Klein (2003), various ratios can be used to establish if underwriting cycles are
present in a specific line of business / market segment or an entire market. In this research
report, the loss ratio, the combined ratio and the underwriting profit/loss as a percentage of
net written premiums are discussed and explained in figure 24.
The loss ratio is the ratio of losses to premiums in percentage terms (Nathanson, 2004).
Berger et al (1992) expresses the loss ratio as losses incurred divided by written premium.
Table 7: Short Term insurance: net underwriting Results. Marine Business
Short

2006

net

Gross

name

premiums
written
Reinsurers

Total

Total

Claims:

Claims:

–

premiums

Premiums

paid

incurred

written

earned

African Re

8,568

7,604

4,714

7,591

1,691

750

(2,428)

926

35,698

Central Re

0

0

0

0

0

0

0

0

0

Hannover

0

0

711

532

(92)

42

(482)

(454)

510

Imperial

28,928

27,025

11,811

15,999

9703

1,647

(324)

0

28,928

Munich

19,027

24,071

1,159

7,540

8,082

3,988

19,541

8,465

72,228

Saxum Re

0

0

76

(599)

(11)

0

610

(923)

0

Swiss re

43,536

44,910

15,804

21,647

9,929

15,590

(2,256)

7,730

113,495

Total

113,889

116,790

38,365

31,797

33,488

22,939

28,566

13,157

270,872

commission

Management

underwriting

2005

expenses

profit/loss

underwriting
profit/loss

marine

Re

Source: financial services board
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From Nathanson (2004), one gets the following two equations:
Using data from 2006 (figure 26) the loss ratio is: 31.797 x100 =27.91929 %
113.889
The combined ratio is: 22.939+33.488+31.737 x100 = 77.4649 %
113.889

For this research report, the combined ratio is calculated as the total sum of incurred claims,
commissions and management expenses, expressed as a percentage of written premiums. The
combined ratio is calculated using the following formula:
Combined ratio =

Incurred claims + Commissions + Management expenses
Written premiums
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Graph 11: 1963 to 2008 S.A. marine reinsurers combined ratio
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This figure shows that there are 12 clear underwriting cycles present in the South African
marine reinsurance market from 1962 to 2008. These cycles occur over the following periods
from 1962-1964, 1964-1974, 1974-1982, 1982-1985, 1985-1987; 1987-1992; 1992-1994;
1994-1996; 1996-1999; 1999- 2003; 2003-2005; 2005-2008. From graph 11 one can see that
from 1968 to 1974 the combined ratio is below 100 % therefore the marine reinsurance
market was making a profit. From 1984 to 1990 the combined ratio is above 100%, this
means that marine reinsurance market in South Africa is making a loss, another clear loss is

54

being made in 2006 to 2008, and this loss was caused by the recent credit crisis (Lea, 2008;
Hanekamp et al, 2009).
From 1964 to 1974 the cycle lasts 10 years. As mentioned in paragraph 4.2 researchers such
as Harrington (2004); Venezian (1985); Cummins and Outreville (1987); and Doherty and
Kang (1988).
stated that underwriting cycles are 5 – 7 years in length. Figure 28 contradicts this as the
cycles vary from 2 years to 12 years.
This can be compared with figure 6 which is restated for ease of reference. Where the
underwriting cycle for length for the direct market for Japan is 9.6 years.

Length of Marine Underwriting Cycles by Country
An interesting comparison can be drawn between the reinsurance market in Europe figure x

Length in Years
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the marine reinsurance market22
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Graph 12: 3 Year Smoothed combined ratio for S. A. marine Reinsurers.
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The above figure shows the a 3 year moving average depicting the three year smoothed
combined ratio for SA marine reinsurers.
From this graph it can be seen that there are two clear underwriting cycles and possibly a
third one. These cycles occur over the following periods from 1963 – 1975 , 1983 – 1992 and
possibly a third cycle from 2006.
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Graph 13: A comparison of the combined ratio for Direct and Reinsurers Marine
markets.
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Graph 13 shows a comparison between the direct marine market and reinsurance marine
market for the years 1963 – 2005. The two years that are significantly different are 1968 and
1986. For the reinsurance market the combined ratio was 26%. This means that the marine
reinsurance market in South Africa was making a substantial profit. Reinsurers did not
assume risks producing the direct markets therefore low number of total losses. In 1986 it is
clear from the graph that the marine reinsurance market made massive losses as the combined
ratio is 190%.This means that the reinsurers experienced a large number of total losses.
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Graph 14: S. A.’s Direct Fire combined ratio.
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From the South African data used, it has is that traces underwriting cycles exist in the direct fire
market. Using a peak to peak measuring method traces of a cycle are evident for the periods 1953 –
1960 ; 1960 - 1966; 1966 - 1971 ; 1971-1975; 1975- 1979; 1979-1981; 1981-1985;1985-1995; 19951999; 1999-2001;2001-2004
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Graph 15: S. A.’s Fire Reinsurance Combined Ratio.
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From the South African data used, it has is that traces underwriting cycles exist in the fire reinsurance
market. Using a peak to peak measuring method Traces of a cycle are evident for the period 1957 1960; 1960 -1963; 1963 - 1965; 1965 - 1973; 1973 - 1975;1975 - 1978 ; 1978-1982; 1982 - 1985;
1985- 1987; 1987 -1989; 1989 - 1993; 1992 - 1995 ; 1995-1997 ; 1997 - 1999 ;1999 - 2003. This
coincided with the findings by Markham (2006) the existence of underwriting cycles in the South
African Short-Term Insurance Market.
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Graph 16: 1952 – 2004 Combined Ratio for Property – Liability
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From graph 16 above it is clear that underwriting cycles are present in the property – liability
market. Using the peak to peak measurement cycles exit for the periods 1956-1960 ; 19601963 ; 1963-1965; 1965-1970; 1970-1978 ;1978-1987 ;1987-1991 ; 1991-1994 ; 1994-1998;
1998-2001.
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Table 6: Cycle periods and cycle Lengths.
Market

Cycle periods

Cycle length

Property - liability

1956-1960

4 years

1960-1963

3years

1963-1965

2years

1965-1970

5 years

1970-1978

8 years

1978-1987

9years

1987-1991

4 years

1991-1994

3years

1994-1998

4 years

1998-2001

3 years

Ave Cycle length
Fire Reinsurance

4.5 years
1957 - 1960

3 years

1960 -1963

3years

1963 - 1965

2 years

1965 - 1973

8 years

1973 - 1975

2 years

1975 - 1978

3 years

1978-1982

4 years

1982 - 1985

3 years

1985- 1987

2 years

1987 -1989

2 years

1989 - 1993

4 years

1992 - 1995

3 years

1995-1997

2 years

1997 - 1999

2 years

1999 - 2003

4 years

Ave Cycle length
Direct Fire

3.3 years
1960 - 1966;

6 years

1953-1960

7 years

1966 - 1971

5 years
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1971-1975

4 years

1975- 1979

4 years

1979-1981

2 years

1981-1985

4 years

1985-1995

10 years

1995-1999

4 years

1999-2001

2 years

2001-2004

3 years

Ave cycle length
Marine Reinsurance

4. 6 years
1962-1964

2 years

1964-1974

10 years

1974-1982

8 years

1982-1985

3 years

1985-1987

3 years

1987-1992

5 years

1992-1994

2 years

1994-1996

2 years

1996-1999

3 years

1999- 2003

4 years

2003-2005

2 years

2005-2008

3 years

Ave cycle length

3.9 years

The Table above compares Direct Fire underwriting cycle, Fire Reinsurance Underwriting
cycle, Property liability underwriting cycles. The outcome is that the cycle length vary from
10 years to 2 years. The Average cycle length for each class also varies. According to the
data used the average cycle length for Direct fire insurance is the highest ( 4.6 years) and the
average cycle length for fire reinsurance is the lowest (3.3 years).
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Conclusion
The purpose of this study was to establish whether or not underwriting cycles existed in the
South African marine reinsurance market. It is concluded that there is clear evidence of such
cycles. This is not unique to marine reinsurers as underwriting cycles also exist in the in the
South African fire reinsurance market (Lekota, 2008), South African Direct fire Insurance market
(Seechoonparsad, 2008) as well as South African short term Insurance market (Markham, 2006).
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Future Research
1. Extrapolation hypothesis applied to raw data.
2. Rational expectations hypothesis applied to raw data.
3. Fluctuations in interest rate hypothesis applied to raw data.
4. Capacity constraints hypothesis applied to raw data.
5. Winners curse applied to raw data.
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