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Abstract 

There are, to date, few accelerometers in major Australian population centres. Microzonation of the 
earthquake hazard has therefore been based on poorly calibrated models of the likely site amplification, 

The proportion o f  homeowner (building) insurance claims (i.e., the claim frequency) in each postcode 
area in the Sydney region resulting from the December 19S9 Newcastle earthquake, for a large 
portfolio, provides a method of "calibrating" she earthquake hazard throughout the region. 

The Newcastle earthquake has also enabled damage vs intensity relationships to be derived for 
household buildings and their contents, based on the first sufficiently large sample of insurance 
claims in Australia. The results are markedly different to damage ratio functions derived elsewhere, 
e.g., New Zealand. 

Some results are presentedfrom these two studies. These have important implications for the 
estimation of  earthquake Probable Maximum Losses for insurers' property potfolios. 

Catastrophe insurance 

Insurers need to hold reinsurance for both their large individual risks and for their 
aggregate loss potential. The reinsurance of the accumulated risk of loss from a single 
insured peril is called Catastrophe Excess of Loss ('Cat.', or 'XL') reinsurance. 

An insurer typically retains the aggregate loss up to a threshold based on the insurer's 
reserves, premium income, geographical spread of risks, and the requirements of the 
Insurance and Superannuation Commissioner. Each insurer purchases Catastrophe 
reinsurance for larger aggregate losses, up to the insurer's estimate of the Probable 
Maximum Loss for any of the insured perils. Windstorm (tropical cyclone) potential 
losses determine the PML for locations in northern Australia. Hail and windstorms had 
produced the largest as well as the most frequent claims in recent years by properly 
insurers against their Catastrophe reinsurance policies, prior to the Newcastle 
earthquake. The potential for a massive loss if a major earthquake were to occur near 
Sydney, Adelaide or Perth was generally recognised, although estimates of the PML, 
for a given portfolio, were based on arbitrary factors of uncertain lineage (often asserted 
to be the opinion of an expert, in London, Munich, Zurich or a university, usually 
unnamed; see, for example, Staveley, 1986). The potential for a major earthquake loss 
at Melbourne was generally not accepted. 

These factors were settled by each insurer and its lead Catastrophe reinsurer over drinks 
at renewal dme. The reinsurers favoured higher risk factors than the direct 
underwriters, since this has the effect of requiring a higher PML. The price of 
Catastrophe cover depended on the phase of the insurance cycle, i n  which capacity 
diminishes from time to time and the market rates harden; this, in turn, usually attracts 
new capital to the insurance markets. It is commonly asserted that reinsurers aim to 
recover their losses from catastrophes, either in Australia or overseas, within a few 
years. 

The world Catastrophe market is presently in a very tight phase. There is insufficient 
capacity for insurers perceived by the market to have high risk. It is not possible for 


















