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Abstract
The NSW Compulsory Third Party (CTP) insurance market provides insurers with
pricing flexibility via a bonus-malus system of premium discounts and loadings. CTP
customers have easy access to the range of insurer prices available to them using
the on-line “Green Slip Calculator®” of the Motor Accidents Insurance Regulation
(MAIR) branch of the State Insurance Regulatory Authority (SIRA). These customers
are considered by many to be highly price sensitive, particularly given the third
party nature of the insurance cover. However, there is very little public information
available on the drivers of customer dynamism. Who moves around each year for
the best price and who stays loyal? How does the spread of CTP prices offered by
insurers in the market affect renewal behaviour? How do customers react to
premium discounting and loading? In our analysis we look for answers to these
questions as we conduct an investigation of competition and premium elasticity
using data from the NSW CTP market.
Our analysis reveals that upon policy renewal, first-time customers (previously new
business) are the most likely to switch to another insurer – perhaps unsurprising given
that an insurer can acquire a new business policy through a transfer of vehicle
ownership. We also show CTP customers to be price sensitive. All else being equal,
for every percent that a customer’s current insurer charges (on average) in excess
of the cheapest average premium available, the odds of switching insurers
increases by approximately 13%.
Note: to respect commercially sensitive information, we do not reveal insurerspecific behaviour in this paper.
Keywords: Compulsory Third Party (CTP) insurance, Customer, Competition, Price,
Elasticity, Analytics
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1

Executive summary

Background
Compulsory third party (CTP) insurance provides financial protection to motor
vehicle drivers for the liability that arises from death or personal injury caused by their
motor vehicles. The NSW CTP scheme is a modified fault-based scheme with seven
private insurers licenced by the Motor Accidents Insurance Regulation (MAIR)
branch of the State Insurance Regulatory Authority (SIRA). Within boundaries set by
the MAIR, insurers offer pricing differentiation by use of a restricted bonus-malus
framework.
Insurer switching behaviour
We provide an in-depth analysis of customers switching insurers. Using a database of
all premium transactions in NSW CTP for non-fleet motor car policies issued between
1 January 2009 and 31 December 2013, we model the behaviour of NSW motor car
owners. We are able to show:




Who typically moves around each year and who stays loyal,
How the spread of CTP prices offered by insurers in the market affects
renewal behaviour,
How customers react to premium discounting and loading.

Overall, we find that new policies are most prone to switching. All else being equal,
a new policy has 90% higher odds of switching insurer than continuing business.
Identifying new business is the single strongest predictor of switching behaviour.
CTP insurance is viewed as a commodity. As such, it is not surprising that we find that
customers are price sensitive. For every percent that a customer’s current insurer
charges (on average) in excess of the cheapest average premium available, the
odds of switching insurers increases by approximately 13%. This rate of increase is
slightly higher for small distances from the cheapest and lower for large distances
from the cheapest.
Some customers are more responsive to price differences than others. Policies with
the youngest driver under the age of 25 (“young”) are more sensitive to the
difference in average premiums. Policies with the youngest driver over the age of 50
(“old”) are less sensitive to the difference in average premiums. Similarly, business
policies are relatively price insensitive.
To respect commercially sensitive information, we do not reveal insurer-specific
behaviour. We can, however, say that even after allowing for customer
characteristics and pricing information, the identity of the insurer still matters when
predicting switching. That is, there are still distinct differences in customer loyalty for
each brand.
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Limitations
Our analysis is only as good as the type and quality of the available data. While we
have attempted to clean and validate the data, combining transactional data
across insurers into a consistent form is fraught with dangers. Consequently, the
results of our analysis are subject to considerable uncertainty.
We only document in this paper those findings that are not commercially sensitive to
particular insurers. As such, the results presented are intentionally incomplete and
should not be relied upon in a commercial setting without first engaging the authors
about the appropriateness of their use.
Acknowledgements
We’d like to acknowledge and thank the MAIR for providing access to the data.
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2

Introduction

2.1

Background

Compulsory third party (CTP) insurance provides financial protection to motor
vehicle drivers for the liability that arises from death or personal injury caused by their
motor vehicles. This insurance attaches to the motor vehicle rather than to the
owner of the vehicle and it is transferred with a motor vehicle when that vehicle is
sold. As the name suggests, CTP insurance is:




Compulsory – CTP insurance must be in place before a vehicle can be
registered. It is made compulsory because the financial liability that arises
from causing personal injury can be very large, but the frequency of claims
is relatively low compared to other types of motor vehicle insurance.
Hence, vehicle owners/drivers might not fully appreciate the need to have
this insurance, but failure to have this insurance would expose them to the
potential of financial ruin.
Third Party in nature – the first party (the owner of the vehicle) insures with
the second party (the insurer), with the injured person (the claimant)
referred to as the third party. These injured third parties are other road users,
and include drivers, passengers, pedestrians, cyclists, motorcyclists and
their pillion riders.

CTP insurance operates differently in each state and territory of Australia. Key points
of difference include:







Public or private underwriting: in some jurisdictions, CTP is underwritten by
the government. In other jurisdictions it is underwritten by private insurers,
but still regulated by the government.
Fault or no-fault coverage: in some jurisdictions, driver fault must be
established before CTP insurance will apply. In such circumstances, cover
would not fully extend to the at-fault driver (noting that some limited atfault (or first party) driver protection is sometimes available even in fault
based schemes). In other jurisdictions CTP insurance provides benefits to all
injured persons regardless of fault.
Pricing regulation: CTP premium rates in Australia are regulated in various
ways. In some jurisdictions CTP prices are fixed for each vehicle class and
reviewed periodically by the regulator. In other jurisdictions they are
constrained by a minimum (floor) and a maximum (ceiling) set by the
regulator (also reviewed on a regular basis). Finally, in some privately
underwritten jurisdictions, insurers submit proposed pricing schedules to the
regulator which the regulator has the power to reject if the premium rates
are considered to be inadequate or excessive.
Premium discrimination: Premium rates vary by type (class) of vehicle in
every jurisdiction in Australia. The vehicle classes typically distinguish
between motor cars, motorbikes (of varying engine capacity), goods
vehicles (of varying tare weight), buses, and specialty use vehicles (such as
taxis, emergency services and tow trucks). In some but not all jurisdictions,
this vehicle rating is supplemented with area rating, with premium rates also
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varying according to broad geographic region (say, differentiation
between metropolitan and country areas).
Claim benefits: The type of claim benefits payable to injured persons under
CTP insurance depend on the jurisdiction, but might typically include
compensation for ambulance and hospital services, medical and dental
services, rehabilitation and other therapy services, pharmacy expenses,
nursing and attendant care, equipment and appliances and lost income.
Fault based schemes may include compensation for non-economic loss
(compensation for pain and suffering) and legal expenses incurred. In
these fault based schemes, claim amounts could be settled as a combined
lump-sum payment where both past (actual) and future (estimated) costs
are compensated for.

The analysis in this paper is restricted to CTP insurance for motor cars in NSW only,
where CTP is underwritten in a competitive market by seven private insurers licenced
by the Motor Accidents Insurance Regulation (MAIR)1 branch of the State Insurance
Regulatory Authority (SIRA).
The NSW CTP scheme is a modified fault-based scheme. Regardless of fault, injured
persons can claim up to $5,000 for medical expenses and/or lost income2. Benefits
for injured children (NSW residents under 16 years of age) are payable regardless of
fault. Medical, rehabilitation and attendant care costs for catastrophic injuries are
also covered, regardless of fault, through the Lifetime Care and Support Scheme
(LCSS) - funded through a Medical Care and Injury Services (MCIS3) levy which forms
part of CTP premiums. Otherwise, however, CTP benefits are only payable in NSW if
a party is injured and is not at fault or is only partly at fault. Partly at fault individuals
(e.g. injured persons not wearing a seatbelt or motorcycle helmet, or in a vehicle
with a driver known to be affected by alcohol or drugs) may receive reduced
benefits depending on the level of their contributory negligence.
NSW CTP insurers submit proposed pricing schedules to the MAIR, which has the
power to reject if the premium rates are considered by them to be inadequate or
excessive. As part of the pricing process, the MAIR prescribes a set of premium
relativities which establish the base relationship in price between vehicle types and
geographic regions for all insurers. There are more than 30 vehicle types and 5
geographic rating zones set by the MAIR. However, this is a privately underwritten
competitive market and further pricing differentiation is permissible by use of a
restricted bonus-malus (discount-loading) framework subject to review by the MAIR.
In NSW, CTP insurance is often referred to as “green slip” insurance due to the green
colour of the CTP insurance policy on which it is issued. Cover must be purchased
from a licenced insurer prior to registration of the vehicle with the Roads and
Maritime Service of NSW (RMS). For motor cars, CTP premium quotes can be
obtained directly from each of the individual insurers, and premium rates from all
seven licenced insurers can be obtained and compared using the MAIR website

Prior to 1 September 2015, the MAIR branch of SIRA was the NSW Motor Accidents Authority (MAA). In
this paper we will refer to this regulatory function as the MAIR.
2 By submitting an Accident Notification Form (or ‘ANF’) which is not considered to be a full CTP claim
3 The MCIS levy funds the costs associated with the LCSS and pays for the operating expenses of the
MAIR. The percentage levy applied varies by vehicle class and geographic region.
1
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Green Slip Calculator® at http://www.maa.nsw.gov.au/green-slips/compare-greenslip-prices.
Insurers offer a wide range of premiums. Table 2.1 shows the CTP premium quotes to
a hypothetical customer (detailed in Appendix B) for a policy effective from
1 November 2015.
Table 2.1:
NSW CTP quotes for a hypothetical policy effective from 1 November 20151,2
Licenced insurer
AAMI
GIO
Allianz
CIC-Allianz
NRMA
QBE
Zurich
1.
2.

12 month price
$544.34
$536.17
$652.00
$861.00
$604.94
$524.00
$708.92

6 month price
$279.22
$275.11
$334.00
$441.00
$310.46
$270.00
$363.23

Quoted prices include MCIS levy and GST
Prices reflect sample responses to underwriting questions shown in Appendix A

More than most insurance, CTP insurance is viewed as a commodity4. It is
compulsory for vehicle owners to purchase, but other than price there is very little
that differentiates insurers for the purchaser5. This raises the question as to whether
this translates into sensitivity to price when CTP is considered in isolation6, and if so, in
what way. Answering this question is one of the objectives of this paper.

2.2

Objectives of this paper

By examining NSW CTP insurance over time, and in particular by examining the
movement of customers between insurers, we analyse the loyalty and price
sensitivity of NSW CTP customers. This provides insights into questions such as:




Who typically moves around each year and who stays loyal? For example,
are young people more likely to switch insurers than older people? Are
customers the same across all geographic regions?
How does the spread of CTP prices offered by insurers in the market affect
renewal behaviour?
How do customers react to premium discounting and loading?

E.g. Game Theory and Australia’s CTP markets, 2007, Konstantinidis, Mayo, Priest,
Some insurers offer restricted first party (at fault) cover with their CTP policies but generally the claim
payments are directed towards third party claimants and not the CTP insurance purchaser.
6 Ignoring the interaction with other policies that a customer might have with a particular insurer
4
5
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2.3

Outline of this paper

This introduction provided some background on the nature of CTP insurance and
outlined our objectives for this paper. We discuss more specific background relevant
to the NSW CTP market as the analysis demands it.
Section 3 provides details of the data provided to us by the MAIR and of the
reasonableness checks that we have undertaken on this data.
Section 4 provides an outline of the methodology that we have adopted in our
analysis, and of any assumptions that we have made in undertaking this work.
Sections 5, 6 and 7 reveal which customers switch insurers and why. Specifically, we
examine the characteristics of customers that help predict insurer switching, and
look at their price sensitivity.
The limitations of our analysis and the associated uncertainty are discussed in
Section 8, which provides important context for interpreting the results of this work.
Finally, our results and conclusions are set out in Section 9, followed by various
acknowledgements (Section 10), a list of references (Section 11) and various
appendices.
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3

Data

The main source of data is a transaction level CTP policy file supplied by the MAIR.
This file is the composite of transactional policy files from each licensed NSW CTP
insurer as submitted to the MAIR. We were provided with information on all Class 1
(motor car) CTP policies written between 1 January 2009 and 31 December 2013,
excluding known fleet policies.
Other data sources provided by the MAIR included:





A history of vehicle/region premium relativities,
A history of MCIS levy rates,
A history of insurer specific base premium rates,
A history of Class 1 premium and policy numbers by quarter, by insurer.

Other data sources that we used included:


Glass’s guide which provided vehicle characteristics for most vehicles.

For our analysis, we consider CTP policies for:




Class 1 vehicles only,
Including vehicles for private or business use,
Policies with durations of 3, 6 or 12 months.

Specific exclusions from our analysis include:



Fleet vehicles,
Policies with durations of 24 or 36 months.

Fleet vehicles were specifically excluded because the renewal characteristics of
these vehicles will differ markedly from that of the general population. These
vehicles would not be expected to change insurer on a regular basis, but when a
fleet does change insurer this change applies to many vehicles at once. Including
fleet data would confound the modelling process and hence these vehicles were
excluded from our analysis.
Data were modified to improve accuracy and completeness. Our primary objective
when cleaning the data was to obtain a snapshot of each policy at the expiry of its
term, consistent across insurers. This snapshot describes the conditions that the
customer faced when making the decision to switch to another insurer or to renew
with the current insurer. This decision is the ‘target’ of our study.
Data cleaning and reconciliation is discussed further in Appendix F.
Variables
Table 3.1 lists the explanatory variables used with a brief description.
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Table 3.1:
Explanatory variables
Variable
Insurer

Expiry date
Distribution channel
Vehicle use
Region

Policy duration
At fault indicator
New business
Vehicle type
Vehicle age
Vehicle make
Youngest driver age
Market value
Start premium
(annualised)
Expiring premium
(annualised)
Distance to cheapest
insurer

Discount/loading

Description
NSW CTP participating insurers:
 AAMI
 Allianz
 CIC-Allianz
 GIO
 NRMA
 QBE
 Zurich.
The date on which the current policy term expires
The channel though which the customer purchased the
expiring policy
Indication of whether for business or private use
The MAIR geographic classification:
 Metro
 Outer Metro
 Country
 Newcastle & Central Coast
 Wollongong
The length of the policy term: 3, 6 or 12 months
Indicator of whether the driver has had an at fault accident
in the 2 years prior to the current policy term
Indicator of whether this was the first policy term
Broad categorisation of vehicles into small, medium, large,
utility, SUV, sports or van
Years since manufacture
Vehicle manufacturer (e.g. Ford, Toyota)
Age of the youngest driver on the policy
The average market value of the vehicle in a private sale,
according to Glass’ Guide
The premium charged at the start of the expiring policy term
The premium charged at the end of the expiring policy term
The percentage difference between the average Class 1
premium of the customer’s current insurer and the cheapest
insurer in the market at the policy expiry date, adjusted for
MAIR regional relativities.
The difference between the average Class 1 premium of the
customer’s current insurer and the customer’s renewal
premium. Note: this differs from the definition of bonus/
malus where the difference is to the base premium rather
than the average premium.
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4

Methodology

4.1

Defining driver transitions

This focus of this paper is the analysis of customers switching between insurers. We
consider other ways that customers leave insurers in order to provide a
reasonableness check against another external information source – a market
survey7.
There are three types of lapses:






Switching is where a vehicle switches from one insurer to another. This is the
target of this paper. Switching occurs almost universally at the end of a
policy term and is rarely accompanied with a change in owner. As such,
we can confidently describe the event as a customer switching to another
insurer.
Vehicle exchange is where a policy is terminated but the vehicle remains
with the insurer. By and large, this event occurs within a policy term where a
vehicle changes hands, although there are many occasions when an
insurer issues a new policy number to the same individual with the same
vehicle. A CTP policy is attached to the vehicle but a new policy number is
typically issued to the vehicle purchaser for the remaining tenure. This
creates an event in an insurer’s IT system but can hardly be considered a
lapse giving a new policy for the same vehicle immediately replaces the
lapsed policy.
Discontinuation is where a vehicle is no longer observable in any insurer’s
portfolio. This can occur within the policy term or at the end. This type of
lapse includes vehicle write-offs, retirements and migrations. To mitigate
some small policy date issues we reclassify a discontinuation that reappears
with a different insurer within six months of policy expiry as switching.

Approximately 31% of policy terms end in a lapse at the end of the term between
2010 and 2013, but vehicle exchange/policy reissues contributes 4% to this statistic.
The remaining 26.9% is the percentage of vehicles that leave an insurer, 19.0% of
which are then observed at another insurer and 7.9% of which are discontinuations
at the end of the policy term.
We are comfortable loosely describing the 20.6%8 as the rate of switching because
most policies renewals are annual and the event happens at the end of the policy
term. We cannot, however, interpret the overall 31% as a lapse rate. Firstly, vehicle
exchange and discontinuity happens within the policy term meaning that any rate
would require an exposure adjustment. Secondly, vehicle exchange and switching
2014 General Insurance Barometer, JPMorgan and Taylor Fry provided a check on reasonableness
Proportion switching insurers / proportion that have a decision to make the end of the policy term =
(19.0%/(100.0%-7.9%)) = 20.6%. Notably, discontinuations at the end of the policy term are excluded
because we are attempting to understand why customers switch and these customers are not
deciding whether to switch or not.
7
8
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are not independent events: a customer who buys a vehicle with existing CTP
insurance is far more likely to switch insurers at the policy expiry than the original
owner would have been.

4.2

Price sensitivity

Price sensitivity is modelled by using the competitive position of insurers and the
previous discounting offered to the customer.
Ideally, we would model price sensitivity directly by comparing the offered premium
to the expiring premium. We do not have access to offered premiums at a customer
level, only the accepted premiums. As such, we cannot model price sensitivity to a
premium change – the “elasticity”. This modelling would be possible at an insurer
level where the offered premiums are available.
The competitive position of insurers at the time of renewal provides an alternative
angle on price sensitivity. Specifically, what price differential between insurers
causes customers to switch? We compare the average premium of the current
insurer at the time of renewal to the average premium of the cheapest insurer9. This
reveals how sensitive customers are to competitor prices.
We also model customer discounting/loading10 to compensate for the limitation of
using the average insurer premium. We use the discount/loading applied to the
expiring policy term because we do not have access to the offered
discount/loading. Changes to an insurer’s bonus/malus system or changes in
customer characteristics are considered sufficiently rare or unbiased so as to not
invalidate this approximation.
In summary, we examine price sensitivity by modelling:



The average premium of the customer’s current insurer versus the cheapest
insurer at time of policy expiry,
The level of discount or loading compared to the insurer’s average Class 1
premium that the driver received in the expiring policy term.

These two elements together provide a picture of the price sensitivity of each
customer.

4.3

Modelling

We model the probability that a customer switches insurer at the end of their policy
term, conditioned on there not being a discontinuation.

We tested numerous alternatives to this specification, with distance to cheapest insurer proving the
most informative.
10 We define discount/loading as the customer premium modification relative to the average insurer
premium, whereas the common bonus/malus is the customer premium modification relative to the
base insurer premium. See Appendix D.
9
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In a Generalised Linear Modelling framework, we adopt a Bernoulli error distribution
and a logit link function.
The sample of 14.4M renewal records over the period from 1 January 2010 to
31 December 2013 is randomly allocated to a training sample and a holdout
sample, each of equal size. The training sample of 7.2M observations is used for
fitting the model, whereas the holdout sample of equal size is used for validating the
performance of the model. The graphs of actual against fitted experience shown in
this paper compare the holdout sample (actual) to the model predictions (fitted on
the training sample).
Further details are provided in Appendix F.

4.4

Controlling for insurers

We model insurer-specific effects but we do not report these in this paper in order to
protect insurers’ commercial interests. Consequently, this paper is a guide to
customer dynamics and price sensitivity but is not useful for competitor intelligence.
Results are likely to be misleading for the purpose of competitor intelligence.
We control for insurer by including effects in the model that relate to individual
insurers specifically. Consequently, the parameterisation of other variables in the
model explains only the impact on switching that is not better explained by identity
of the customer’s insurer.
For example, it is well known that Allianz successfully generates considerable
business through motor dealers. Were we to exclude insurer from the model, the
motor dealer distribution channel would go close to describing the experience of
Allianz. This would not be appropriate. Were we to exclude distribution channel as
well, we would forgo any insight we might gain from how a vehicle owner purchases
CTP insurance, which would be less insightful. By including insurer in the model, the
resulting parameter provided by the motor dealer distribution channel represents
the marginal impact of this channel on switching over that which can be explained
by Allianz itself. Without providing the parameters associated with Allianz specifically,
we do not reveal experience that is unique to Allianz but we still gain insight on how
distribution channel might be used to predict switching.
Where there is complete or near-complete redundancy between an insurer and a
combination of the other variables, these combinations are disqualified from the
model.
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5

Predicting insurer switching

CTP insurance in NSW is a blend of community rating and risk rating. The bonusmalus framework allows for some differentiation in price, but sometimes
considerably less than might be justified on a risk basis alone. Assessment of the
expected profitability of CTP business is outside the scope of this paper. However, it
is relevant to note that overall profitability for an insurer is also affected by the level
and nature of churn in their portfolios. It might be useful for an insurer to be able to
identify what type of customer is most likely to switch to another insurer.
This section demonstrates the discriminatory power of our switching model and
examines which customers are most likely to switch.

5.1

Discriminating between customers

We need to be able to discriminate between high and low risks of switching in order
to predict switching behaviour for future customers.
Figure 5.1 shows the actual versus fitted plot with fitted probability of switching
sorted into 50 ordered groups. The left-most blue point shows fitted probability of
switching for the lowest two percentiles of the holdout sample. The right-most blue
point shows fitted probability of switching for the highest two percentiles of the
holdout sample.
Figure 5.1:
Probability of switching: actual versus fitted

Probability of switching

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentile
Actual

Fitted

The median probability of switching is 17.7% compared to a mean probability of
switching of 20.6%. The model discriminates very well:


Approximately 10% of customers have a 40% or greater probability of
switching,
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Approximately 20% of customers have a 10% or lower probability of
switching.

Moreover, the discrimination is accurate: the fitted model follows the actual
experience on the holdout sample closely, with no clear areas of misfit or bias.

5.2

Important characteristics when predicting switching

Table 5.1 shows the importance of each contributing variable relative to the most
important variable – “new business”. We determine the variable importance by
leaving each variable out of the final model and recording the deterioration in
model performance11
Table 5.1:
Variable importance1
Variable
New business
Insurer
Distance to cheapest insurer
Vehicle use
Vehicle age
Discount/loading
Age of youngest driver
Policy duration
Vehicle value
Distribution channel
Expiry quarter
Region
Vehicle type
At fault indicator
1.

Relative
importance
100%
83%
77%
40%
39%
25%
20%
16%
14%
13%
5%
1%
0.4%
0.3%

Variables in Section 3 that are not in this list do not appear in the final model.

Whether or not the current policy term is classified as new business is the most
powerful predictor of whether a customer will switch insurers. New business includes
any new policy, including new policies on used vehicles and reissued policies due to
a vehicle transfer. The importance of identifying new business will not be a surprise to
insurers who have long recognised policy tenure as a powerful predictor of demand
across many personal insurance products. Unfortunately, policy tenure itself was not
available for use. The relative importance of the new business indicator is also
perhaps unsurprising given that an insurer can acquire a new business policy

We measure model performance through use of AIC = 2k – 2ln(L) where k is the number of estimated
parameters and L is the maximum value of the likelihood function for the model. See Appendix F.
11
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through a transfer of vehicle ownership - it is only at the end of the policy term that
the purchaser of the vehicle makes a decision on CTP insurer.
The second most important variable is the identity of the insurer itself. Even after all
of the other variables considered, there are still distinct differences between the
loyalties to each brand12. As mentioned previously, we do not reveal commercially
sensitive information such as the switching probability of each insurer.
Distance to cheapest insurer is the next most important variable. This is the
percentage difference between the average premium for the current insurer and
the average premium for the cheapest insurer. We discuss this when we examine
price sensitivity in Section 6.
The region definitions as prescribed by the MAIR do not provide much additional
predictive value. In other words, after allowing for other factors, there is little
difference in switching behaviour between regions. We pursue this result further in
Section 7.

5.3

Market dynamics

There are seven licensed insurers in the NSW CTP market. Insurers have different
strategies. Some insurers favour particular classes of vehicle and some specialise in
business use vehicles over private use vehicles.
Table 5.2 shows the insurer market share in 2008/09 and 2011/12 from MAA13 annual
reports. While this shows all vehicle types rather than just Class 1 vehicles, it illustrates
the changing marketplace and movement of customers over our study period.
Table 5.2:
Indicative insurer market share by premium income1
Licenced insurer
AAMI
GIO
Allianz
CIC-Allianz
NRMA
QBE
Zurich
Total
1.

Market Share
2008/09

Market Share
2011/12

12.5%
8.8%
14.4%
6.2%
37.3%
13.6%
7.2%

8.8%
12.7%
12.6%
4.2%
37.8%
16.8%
7.1%

100.0%

100.0%

MAA annual reports – 2008/09 and 2011/12, all vehicle classes

This brand loyalty includes multi-policy discounts that an individual might receive on other policies
held with their insurer as a result of having CTP insurance with them as well.
13 The MAIR as it was known at the time.
12
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Market share statistics show net switching to and from each insurer and therefore
mask the extent of insurer switching that is occurring in each direction.
Figure 5.2 shows the observed proportion of customers that switch insurers by expiry
quarter. We observe a varying proportion of customers switch insurer over time, but
do not observe a clear trend. However, this does not show the ‘true’ effect of expiry
quarter because it does not control for customer and marketplace characteristics.
Figure 5.2:
Observed proportion switching insurers

Proportion switching
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The idea of controls is very important in this paper. The parameterisation of the
switching model shows the impact of each variable with “all else being equal”. The
proportion switching by a variable (such as by expiry quarter shown above) reveals
the observed experience for each category of that variable, with the value of other
variables not held equal. Thus, the parameterisation and the observed experience
of a category can be quite different.
We present the parameterisation of our model as odds ratios. These are commonly
used in medical and social sciences fields for reporting on probability estimates from
control studies. The odds of an event are the probability that the event happens
divided by the probability the event doesn’t happen. The odds ratio is the
comparison of the estimated odds for two segments. The advantage of using the
odds ratio rather than probabilities for comparing characteristics is that odd ratios
are independent of customers’ other characteristics. That is, if the odds ratio of a
young customer to an old customer is 120% (or, crudely, that young customers have
20% higher odds of switching), then this is true regardless of what car they drive,
what insurer they are with or what discount they receive.
We provide a full explanation of the odds ratio – and its relationship to the
probability of switching – in Appendix G.
Figure 5.3 shows the odds ratio plot of expiry quarter. This is the modelled impact of
expiry quarter on the probability of switching, controlling for all other variables. We
also show the “exposure” that these parameters were modelled upon: there are

18

Demand, competition and price sensitivity in the NSW CTP market:
What’s driving the drivers?

approximately 400,000-500,000 potential policy renewals each quarter in our
modelling dataset.
Figure 5.3:
Expiry quarter: odds ratio
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We observe that after controlling for changes in customer and marketplace
characteristics, the there is a residual increasing trend in the odds of switching over
time14. All else being equal, the odds of switching have increased, on average, by
1.45% per quarter over the four years.
To use the model in future, an extrapolation is required for this time effect. That is, in
order to estimate switching behaviour in 2016Q1, an estimate is required of the odds
ratio for 2016Q1. Caution should be exercised in following a trend outwards when
the underlying drivers of the trend are not understood. In this case, it could be that
public awareness of the Green Slip Calculator® has improved. Indeed, the number
of “hits” on the calculator increased from around 1.6m in 2008/09 to around 2.4m in
2013/14 – almost a 50% increase over five years or an average 8.0% p.a.15. Once the
trend is understood, an appropriate assumption for the future can be made.
Figure 5.4 shows the actual versus fitted plot. We overlay the estimated probabilities
of switching (‘fitted’) onto the observed proportion switching (‘actual’) previously
shown in Figure 5.2.

The dotted line shows the previous “saturated” fit of expiry quarter. With parsimony in mind, we have
adopted the simple straight line fit.
15 MAA annual reports – 2008/09 and 2013/14.
14
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Figure 5.4:
Expiry quarter: Actual versus fitted
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There is no clear bias in our simple fit of single trend line by expiry quarter. A simple
increasing trend is sufficient given our objective is to predict future behaviours.
Figure 5.3 and Figure 5.4 are examples of two diagnostic plots that we will revisit
many times. Side-by-side, we will refer to them as our “dual graphs” when we discuss
switching. The dual graphs provide a depiction of:




5.4

The estimated impact of the characteristic, using odds ratios, on the
probability of switching,
The performance of the model compared to the actual experience by the
characteristic on a holdout sample,
The relative populations for each category of the modelled characteristic.

Who switches insurers?

We look at each customer’s characteristics and how they can be used to predict
switching behaviour, concentrating on the most important variables.
New business
We do not have enough information to determine the policy tenure of customer.
We can, however, determine if the policy is new. That is, we examine the odds that
a policy will switch insurer at the end of its first term.
Figure 5.5 shows dual graphs for new business. New business has 87% higher odds of
switching insurers than renewed business (odds ratio = 187%). That the actual versus
fitted plot closely resembles the odds ratio plot suggest that the information
provided by the new business indicator is not captured by any other candidate
variable.
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Figure 5.5:
New business: odds ratio and actual versus fitted
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Policy tenure has long been used to predict demand in personal insurance. New
business, by definition, has a high concentration of customers who are willing to
shop around.
Still, the impact in NSW CTP is high even after considering that explanation. This is
because CTP is tied to the vehicle rather than the customer. When the vehicle
changes hands, the CTP insurance goes with the vehicle. Insurers record the
remaining term for the new customer as new business. Thus, customers with recentlypurchased cars are likely to be with an insurer which they did not choose. These
customers are very likely to consider their insurance options at the end of the
expiring policy term.
It would be a useful exercise in future research to isolate vehicles that have recently
changed hands. We do not have sufficient data to do this reliably here.
Vehicle use
Vehicles for private use contribute 86% of policies; vehicles for business use
contribute 14%.
Figure 5.6 shows that customers who use the vehicle for business purposes are much
more likely to switch insurers. We find that, everything else being equal, the odds of
a business use vehicle switching are 167% higher than the odds of a private use
vehicle switching (odds ratio = 267%). The actual versus fitted plot corroborates the
finding with the observed probability of switching for business use vehicles nearing
30%.
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Figure 5.6:
Vehicle use: odds ratio and actual versus fitted
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As we will see below, vehicle use interacts with many other predictors. That is, the
odds ratio associated with business use does not affect all customers equally. For
example, we will see that the odds ratio of new to old vehicles for business use
vehicles is lower than the equivalent odds ratio for private use vehicles.
Vehicle age
Figure 5.7 shows the dual graphs for vehicle age. We model an interaction between
vehicle age and vehicle use, so these plots are split by private and business use. For
ease of comparison the business use curve does not include the result shown in
Figure 5.6. Instead, both curves are set to a base level of odds ratio = 100% at
vehicle age 0. We cannot show the actual versus fitted plots for new vehicles as it
reveals too much about a specific insurer that has a relatively large market share of
new vehicles16.
Figure 5.7:
Vehicle age: odds ratio and actual versus fitted
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Recall, the actual versus fitted plot does not control from other variables so if a particular insurer
dominates a particularly segment, such as new vehicles, then the actual versus fitted graph will show
that insurer’s performance in that area. The insurer’s performance is not revealed in the odds ratio plot
because the graph controls for insurer-specific effects.
16
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For private use vehicles (blue lines), new vehicles (at the start of the policy term)
have the highest probability of switching, with 88% higher odds17 of switching than a
1 year old vehicle. Notably, this is in addition to other fitted features such as new
business. For example, a policy on a brand new vehicle has switching odds 253%
higher18 than an existing (renewed) policy on a 1 year old vehicle.
As vehicle age increases from 1 year old, the odds of switching increase as the
vehicle reaches replacement age, before steadying. Very old vehicles – those more
than 20 years old – have relatively low odds of switching.
For business vehicles (red lines), new vehicles do not differ as much from older
vehicles, with 33% higher odds. Perhaps this indicates that business use vehicles put
more thought into their CTP insurance at their car purchase, or that they are more
likely to purchase a policy with the same insurer as other insurances.
Age of youngest driver
Figure 5.8 shows the dual graphs for the age of youngest driver. We model an
interaction between age of youngest driver and the new business indicator, so
these plots are split by new and renewed business.
Figure 5.8:
Youngest driver age: odds rat and actual versus fitted
Odds ratio
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The peak age for switching insurers is between age 30 and 32. Figure 5.8 indicates
that these policies have 38% higher odds of switching than policies with the
youngest driver between age 50 and 75 (for new and renewed business).
Despite typically being expensive policies, policies with very young drivers have
relatively low odds of switching. It is interesting to note that in many cases the age of
the vehicle owner for a policy with the youngest driver aged less than 20 years old is
likely to be between 40 and 60 years old. For renewed policies, the odds of
switching at these two age ranges are not materially different. For new policies, the
odds of switching for a policy with the youngest driver less than 20 years old is 21%
lower than for a policy with the youngest driver at between 40 and 60 years old. This

17
18

Odds ratio = 1/0.53 = 1.88 or 88% higher.
Odds ratio = 1.87 * 1.89 = 3.53, or 253% “higher”. The odds, unlike the probabilities, are multiplicative.
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fitted interaction may be discriminating between youths who join their parent’s
policies and youths who own their first car. Insurers can test this hypothesis if they
collect the age of the vehicle owner.
The actual versus fitted plot shows a continual decrease in the probability of
switching beyond age 50 but we find that this is better explained by other customer
characteristics.
The signal provided by age varies greatly by insurer. We caution insurers against
applying these odds ratios directly to their own portfolios as it represents an industry
view and may not be suitable for a specific insurer portfolio.
Other characteristics
Other customer characteristics are less informative of switching but do provide some
discrimination. Namely, the odds of switching vary by policy duration, distribution
channel, vehicle type and value, and whether the customer has had an at fault
accident in the previous two years.
We relegate these less important effects to Appendix G.
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6

Premiums, competition and price sensitivity

Pricing related variables make a significant contribution to our understanding of
switching (see Table 5.1). Customers are relatively likely to switch from more
expensive insurers: the more expensive, the more likely. That is, policyholders are
price sensitive.
We are able to examine two elements of price. Firstly we can examine the average
premium of the insurer to which each customer is exposed. Secondly, we examine
the discounting that the customer received on the expiring policy term. We
discussed the motivation behind these in Section 4.2.
We provide a picture of the current pricing environment in the NSW CTP market
before examining insurer switching in more detail.

6.1

Insurer average premiums

Premium setting
From their 2013/14 annual report:
“the MAA aims to ensure that premiums are as affordable as possible for all
NSW vehicle owners, including those with the highest risks, while ensuring that
insurers adequately cover the costs of future claims. However the MAA has
only limited power to affect pricing. The number and cost of claims, and
external economic factors, have the greatest impact on how much motorists
will pay for their Green Slip”.
Figure 6.1 shows a quarterly history of average motor car CTP premium (excluding
GST and MCIS levy) since 1 July 2003. Falling risk-free investment yields and
worsening claim frequency have been key drivers of increasing CTP premiums in
recent times.
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Figure 6.1:
Average Class 1 CTP premium underwriting quarter1,2
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$400
$350
$300
$250
$200
$150
$100
$50

Jan-04
Jul-04
Jan-05
Jul-05
Jan-06
Jul-06
Jan-07
Jul-07
Jan-08
Jul-08
Jan-09
Jul-09
Jan-10
Jul-10
Jan-11
Jul-11
Jan-12
Jul-12
Jan-13
Jul-13
Jan-14
Jul-14
Jan-15

$0

Underwriting quarter
1.

Average premiums calculated from policy/premium data provided by the MAIR (various MProf
returns)
Insurer (company) premium only – excludes GST and MCIS levy

2.

The average premium charged by each insurer should neither be deficient nor
excessive as determined by the MAIR. Furthermore, the insurer premium filing is
subject to an independent actuarial review before it is submitted to the MAIR.
In filing their average premium, an insurer considers:






Trends in claim experience, including claim frequency and average cost,
The expected mix of business to be underwritten,
Acquisition and policy administration expenses,
The anticipated investment income,
An adequate return on capital (which translates into a profit margin).

We discuss the governing legislation and premium determination guidelines in
greater detail in Appendix C.
Within this framework, insurers can charge materially different premiums for
individual Class 1 policies through a bonus/malus system (reflected in the expected
mix of business noted above).
Are NSW CTP customers sensitive to insurer competitiveness?
The distance to cheapest insurer is one of the most important variables in
determining the probability of switching insurers. That is, pricing affects policy tenure.
Figure 6.2 shows dual graphs for the difference between the average premium of
the current insurer and the average premium of the cheapest insurer in the market.
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Figure 6.2:
Distance to cheapest insurer: odds ratio and actual versus fitted
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For every percent that a customer’s current insurer charges (on average) in excess
of the cheapest average premium, the odds of switching insurers increases by
approximately 13%.
After we control for customer characteristics – particularly insurer and those
discussed in Section 5.4 – the odds ratio plot shows that price sensitivity is very strong.
The lower level of discrimination in the actual versus fitted curve, however, suggests
that the practical impact of distance to cheapest insurer is less than is implied by the
theoretical odds ratio curve. That is, customers currently insuring with insurers that are
on average more expensive are relatively less prone to switching due to
characteristics that are explained by the model. These customers have elected to
be with an insurer of above average price and so are likely to do so again.
The odds ratio controls for other characteristics, but it is important to consider the
other characteristics of the portfolio when looking to apply the results.
Some customers are more responsive to price differences than others. Policies with
the youngest driver under the age of 25 (“young”) are more sensitive to the
difference in average premiums. Policies with the youngest driver over the age of 50
(“old”) are less sensitive to the difference in average premiums. These observations
are depicted by the steeper and shallower slopes in the odds ratio plot in Figure 6.3.
Figure 6.3:
Distance to cheapest insurer by age: odds ratio and actual versus fitted
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In Figure 5.6, we observed that business policies have relatively high odds of
switching. We find, however, that business policies are relatively insensitive to the
difference in average premiums. Figure 6.4 shows no meaningful discrimination in
switching behaviour for business use vehicles up to a distance of 7%, before
increasing at a slower rate than private vehicles.
Figure 6.4:
Distance to cheapest insurer by vehicle use: odds ratio and actual versus fitted
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The bonus/malus system and discounting

We have shown that customers respond to competition – the odds ratio increases
with increasing distance from their insurer to the cheapest insurer. Average insurer
premiums are only part of the story, however. In NSW, CTP insurers utilise bonus/malus
systems to apply discounts and penalties, either to recognise perceived differences
in risk or to strategically shape the mix of their portfolios.
The filed insurer average premium, along with the prescribed MAIR relativities, the
insurer bonus/malus schedule and the insurer projection for mix of business by level
of bonus/malus determine a Class 1 Metro base premium from which all other
premiums are determined, according to the following formula:
Class 1 Metro base premium × MAIR prescribed relativity × (1 + bonus malus %).
The bonus-malus range of an insurer is limited by a maximum percentage bonus and
a maximum percentage malus. The maximum percentage bonus is the same for all
insurers and is:



A discount of no more than 25% if the age of youngest driver is 55 or over,
Otherwise, a discount of no more than 15%.

The maximum percentage malus is different for each insurer – details of this
calculation are provided in Appendix D. The full range of permissible bonus malus for
a given insurer might potentially be as wide as 15% discount to a 40% loading
(ignoring the 25% discount available for over 55 year old policyholders). Therefore,
for any given combination of vehicle class and region, the variance in premium rate
applied could potentially be as great as 55% or more depending on the rating
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structure applied. This range of bonus malus provides the insurers with a degree of
underwriting flexibility and allows for further risk differentiation in an otherwise largely
community rated pricing framework.
Rather than undertake our analysis with respect to the MAIR definition of
bonus/malus we consider the difference between the CTP premium of a particular
customer and the average premium of that customer’s insurer. In other words,
references in this paper to ‘discounts’ and ‘loadings’ are with respect to average
insurer premium and are not synonymous with the terms bonus or malus.
Are customers responsive to discounting?
Insurer bonus/malus systems have an impact on the demand for policies and on
policyholder tenure.
Similar to the distance to cheapest competitor, the impact of bonus/malus is
clearest after we control for other customer characteristics. Once we have these
controls, the impact of discount/loading is compelling.
Figure 6.5 shows dual graphs for the discount/loading at applied in the expiring
policy term.
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Figure 6.5:
Discount/loading: odds ratio and actual versus fitted
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The odds ratio plot shows that discounted policyholders are less likely to switch and
penalised policyholders are more likely to switch. We do not find evidence of
differences in switching behaviour once discounts are greater than 10% or once
loadings greater than 15%.
The actual versus fitted graph shows a significant increase in switching probability
moving from the discounted (<0%) region to the premium loaded (>0%) region, but
the observed switching probability does not seem to increase thereafter with an
increased level of loading. This might superficially suggest that customers do not
respond negatively to increased loadings. The odds ratio plot shows that this is not
the case. After controlling for other customer characteristics, including the distance
to cheapest premium and insurer, we observe a clear increase in the switching
probability for penalised customers up to a loading of 15%.
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Similar to our comparison of average premiums, Figure 6.6 shows that business use
vehicles are less responsive to discounts. Business use are, however, more sensitive to
loadings.
Figure 6.6:
Discount/loading by vehicle use: odds ratio and actual versus fitted
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Lastly, Figure 6.7 shows that customers who received a loading at the previous
renewal are less sensitive to the distance to the cheapest insurer.
Figure 6.7:
Distance to cheapest insurer by discount/loading: odds ratio and actual versus fitted
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Expiring premium

Notably, the premium itself does not feature in the model outside of its contribution
to determining the discounting. Simply, the probability of switching is not dependent
on the premium in the expiring term. Figure 6.8 shows how closely the model
predicts switching behaviour without using expiring premium in the model explicitly.
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Figure 6.8:
Expiring premium (annualised): odds ratio and actual versus fitted
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7

Relativities, regions and switching

In NSW, each vehicle class and geographic region has a relativity that describes
how that segment differs from Class 1 Metro. While we study only Class 1 in this
paper, we include all regions. Consequently, the underlying average premium is not
the same for all customers in our data at any given time.
While insurers can differentiate according to the defined regions, they are
prohibited from using other geographic variables (such as postcode) in their bonusmalus structures. Essentially, there likely exist cross-subsidies within regions.
It is not within the scope of this paper to explore cross-subsidies in risk pricing. We
have, however, used MAIR region as the only geographic variable in our switching
model. Consequently, we can examine whether more granular geographic
information could improve our understanding of insurer switching.

7.1

Insurer switching by region

Figure 7.1 shows the MAIR geographic regions and the probability of switching.
Figure 7.1:
Vehicle make: odds ratio and actual versus fitted
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We find statistically significant differences – Metro customers are most likely to
switch, closely followed by Wollongong customers. Country customers are the least
likely to switch insurers. All of these features, however, change the odds by less than
7%.
Simply, the five MAIR regions do not add a great deal of discriminatory power to our
switching model. Perhaps switching behaviour, after controlling for all of the other
variables that we have discussed, is fairly uniform across NSW. Perhaps the region
definitions are too broad to capture the nuances of behaviour by geographic area.
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7.2

Insurer switching at the postcode level

It is plausible that the switching rate may differ by different or more granular regions,
such as postcode. We examine this prospect by colouring the Sydney area
according to observed rate of switching.
Figure 7.2 is a map of Greater Sydney coloured by the proportion of customers that
switch insurers. It is dominated by shades of red since Metro and Outer Metro areas
have observed switching of 22% and 19% respectively (see Figure 7.1).
Figure 7.2:
Observed proportion switching by postcode for Greater Sydney
Proportion switching
13%

25%

Despite the Metro area having a relatively high proportion switching, there are
notable areas of average or low switching. Customers just north of the harbour and
in the eastern suburbs in particular appear less likely to switch.
This observation alone does not indicate that predicting switching might improve by
looking at more granular geographic information. It could be that other customer
characteristics such as the type, age and value of vehicle or the insurer provide
sufficient information to be able to identify these low risks of switching.
To judge the value the granular geographic information we look at the residuals of
the model by postcode, transformed into odds ratios. That is, we colour our map
based how much our switching model overestimated or underestimated the odds
of switching in each postcode region.
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Figure 7.3 shows these residuals. These residuals can be interpreted in the same way
as the odds ratio plot.
This map is compelling. The odds of switching in inner suburbs have been
overestimated (shown in green). The degree of overestimation varies, but odds of
switching tend to be overstated by 10-20%. For every overestimation there is an
equal and opposite underestimation and this occurs in Western Sydney. The odds of
switching in many Western Sydney postcodes are understated by 8-12% (shown in
red).
Figure 7.3:
Odds ratio ‘residuals’ by postcode for Greater Sydney
Odds ratio (residuals)
70%

113%

We do not pursue including postcode in our switching model for this paper. While
these maps show that switching does differ somewhat by postcode in a pattern, the
extent of variation indicated is not overly discriminatory and suggests that postcode
would be of marginal importance.
In all likelihood, postcode is acting as a proxy for something else. For example, it
might be hypothesised, based on the above, that relatively high income individuals
have a relatively low probability of switching. Census data or ATO data on income
by geographic area may be predictive of a customer switching behaviour.
Figure 7.4 adds credibility to this hypothesis. We map the average personal income
in each postcode using ATO data and observe some correlation between average
income and the residuals in Figure 7.3 (correlation coefficient estimate of -0.46). This
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indicates that an insurer switching model might be improved with the addition of
average income by postcode.
Figure 7.4:
Deviance residual by postcode for Greater Sydney
Average personal income
$50k
$110k

It should be noted, however, that use of postcode is prohibited in the setting of
premium rates, as explained in the MAIR Premium Determination Guidelines.
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8

Limitations

Our analysis is only as good as the quality of the available data. While we have
attempted to clean and validate the data, combining transactional data across
insurers into a consistent form is difficult. Consequently, the results of our analysis are
subject to considerable uncertainty.
Limitations related to the lack of availability of data or to the quality of the data
include, but are not limited to the following:







Policy tenure, beyond whether or not a policy is new, is not available. This
would likely be informative of switching.
In the absence of actual offered premium data, we use average premium
by insurer to determine the distance to the cheapest insurer. Actual offered
premium from each insurer for every customer would likely be informative
of switching.
We are unable to consider the effect of multi-policy discounts applied to
other insurance products, as the result of holding CTP insurance with an
insurer. In other words, there are financial aspects other than CTP price
which enter into the decision of whether or not to switch insurer.
Data restriction meant that we only had available vehicle resale value at
the end of 2014. Ideally, we would have the vehicle resale or replacement
value at the time of renewal. As such, the vehicles in the data are
universally undervalued.

We only document in this paper those findings that are not commercially sensitive to
particular insurers. As such, the results presented are intentionally incomplete and
should not be relied upon in a commercial setting without first engaging the authors
about the appropriateness of such use.

36

Demand, competition and price sensitivity in the NSW CTP market:
What’s driving the drivers?

9

Conclusion

By examining NSW CTP insurance over time, and in particular by examining the
movement of customers between insurers, we are able to measure the loyalty and
price sensitivity of NSW CTP customers.
Some customers are more likely to switch insurers than others:







Customers in the first term of their policies are much more likely than
continuing customers to switch insurer.
Vehicles for business use are far more likely to switch than vehicles for
private use.
Customers with brand new vehicles are very likely to switch insurers,
although this likelihood drops substantially after the first year before growing
again as the vehicle approaches replacement age.
The compounded effect on switching of having a new vehicle for business
use is not as high as the previous two observations imply, however, with the
relative probability of switching for a new vehicle compared to an older
vehicle lower for a vehicle for business use than for private use.
Policies with the youngest driver in their 30s are much more likely to switch
than those younger or older.

Customers are very price sensitive. Using the average Class 1 premium for each
insurer, we observe that every percent that a customer’s current insurer is more
expensive that the cheapest insurer increases the customer’s probability of
switching insurers.
Furthermore, this price sensitivity differs by segment. Young customers are more
sensitive to this difference and older customers less sensitive. Vehicles for business
use are largely insensitive to price so long as the premium is within 5-10% of the
cheapest premium.
Customers that received a discount from the average premium in their expiry term
are less likely to switch than those that received a loading. The impact of
discounting on switching behaviour is less prominent for business use vehicles. Also,
customers receiving loadings are less sensitive to differences in average premiums.
Overall, we are able to discriminate between those unlikely to switch and those very
likely to switch. This discrimination could prove useful in understanding the dynamics
of CTP policyholders in NSW, the year-to-year movement in the customer profiles of
insurers’ portfolios, and the lifetime cost and profitability of a CTP policyholder.
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Appendix A

Glossary

Table A.1 provides a glossary of acronyms and terms used in this report.
Table A.1:
Glossary
Term

Definition

AIC

Akaike Information Criteria

ATO

Australian Taxation Office

GLM

Generalised linear model

GST

Goods and Services Tax

Holdout sample

The half of all data withheld from model fitting and
used to validate model fit and features

LCSS

Lifetime Care and Support Scheme

MAA

Motor Accidents Authority

MAIR

Motor Accidents Insurance Regulation

MCIS

Medical Care and Injury Services

NRMA

NRMA Insurance

NSW

New South Wales
expected number of customers switching
total population
expected number of customers switching
1 – expected number of customers switching

Odds of switching
Probability of switching
SIRA

State Insurance Regulatory Authority

SUV

Sport Utility Vehicle

Switching

A vehicle moving from one insurer to another upon
policy renewal

VIN

Vehicle identification number
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Appendix B

MAIR Green Slip Calculator®

We list all questions posed by the MAIR Green Slip Calculator®”. These questions
represent the collective total of all underwriting questions currently asked by the
seven licensed insurers. Not every question is asked by every insurer – e.g. Q21
enquires about years of relationship with NRMA membership and this question is only
relevant to calculating the price of the NRMA CTP policy. However, prices can be
obtained from all insurers if all questions are answered.
Some questions relate to the vehicle (type, age, use, other insurance) while other
questions relate to the owner or driver (age, history). A wide range of prices is
possible in the market for any given policyholder because:




Not all insurers ask every question,
Even when the question is common, the rating structure and premium
differentiation applied by the insurer might differ markedly,
A wide range of bonus/malus is possible at any given insurer.

This competitive market should facilitate changes of insurer if a policyholder
perceives that a better price is achievable elsewhere. This level of insurer switching is
the subject of our focus in this analysis.
Note: the underwriting criteria shown below are indicative only, and reflect the
questions currently posed by insurers (as at 30 September 2015). The criteria
adopted by insurers and the questions posed by them during the period of time
considered in our data analysis is different.
List of underwriting questions as at 30 September 2015 and sample responses:
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Table B.1:
List of underwriting questions as at 30 September 2015 and sample responses
Type of Question

Question Question
Number

Response
(example only)

Commencement
Date

1

What is the registration due date for this v ehicle?

1-Nov -15

Vehicle Details

2
3
4

What type of v ehicle is the Green Slip for?
What is the year of manufacture of the v ehicle?
Where is the v ehicle normally garaged? (postcode)
I s the v ehicle registered to an indiv idual or
company/organisation?
What is the v ehicle used for?
Are you entitled to claim an I nput Tax Credit on this Green Slip?
(Only GST registered businesses may claim an I TC)

Motor Car
2007
2132

8

Does the v ehicle hav e a current CTP policy (Green Slip)?

Yes

9

Which company is this policy w ith?
Will the v ehicle require a Blue Slip to be registered? (excludes
interstate v ehicle registration transfers to NSW)
Do you hav e other motor insurance for the v ehicle?
Which company is the motor insurance w ith?
How long hav e you continuously held this type of motor
insurance w ith your current insurer?
Do you hav e a maximum "no claim discount" for this insurance
policy?
I f this is a priv ately ow ned v ehicle, w hat is the age of the
ow ner? (This is ow ner's age as at the date of commencement of
the Green Slip policy?
How many "demerit" points has the ow ner lost on their licence?
I f unsure, click here to check your details w ith Roads and
Maritime Serv ices (RMS).
What is the age of the youngest driv er of the v ehicle? (This is the
youngest driv er's age as at the date of commencement of the
Green Slip policy)
Hav e any driv ers of the v ehicle had an accident in the last 2
years in w hich they w ere at fault?
Hav e any driv ers of the v ehicle receiv ed a driv ing conv iction
or licence suspension in the last 5 years?
How many years has the least experienced driv er held their
driv er licence?
Years of Continuous Relationship w ith NRMA. This cov ers any
NRMA insurance product as w ell as Roadside Assistance
membership.
How did you hear about the Calculator?
Do you intend to use the Calculator again next year? I f you
hav e any other feedback you w ould like to prov ide please
submit it through our feedback form.

AAMI

5
Use of Vehicle

6
7

10
Current I nsurance
Details

11
12
13
14
15

Registrered Owner
Details
16

17
18
Driv er Details

19
20
21
22

Optional Questions

23

I ndiv idual
Priv ate
No

No
Comprehensiv e
Other
3 years
Yes
47 years

0

47 years
No
No
6 or more years
10 - 24 years
I hav e used it prev iously
Yes

Source: : http://w w w .maa.nsw .gov .au/green-slips/compare-green-slip-prices
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Appendix C

Governing NSW CTP legislation and premium
determination guidelines

The Motor Accidents Act 1988 established the MAA19 as a statutory corporation and
provided a legislative framework for the setting of CTP premiums from this point in
time. This legislation was amended by the Motor Accidents Amendment Act 1995
and eventually superseded by the Motor Accidents Compensation Act 1999 (“the
MAC Act”), supplemented by the Motor Accidents Compensation Regulation 2015.
Section 26 of the Act stipulates that a licensed insurer must submit a full set of
proposed premiums to the MAA at least once a year, or as otherwise directed by
the MAA. Section 27 of the Act then describes the basis on which these premiums
could be rejected by the MAA. Under 27(1), citing directly from the MAC Act:
“The Authority may only reject an insurance premium filed with it under this Part if it is
of the opinion that:
(a) the premium will not fully fund the present and likely future liability under
this Act of the licensed insurer concerned, or
(b) the premium is, having regard to actuarial advice and to other relevant
financial information available to the Authority, excessive, or
(c) the premium does not conform to Motor Accidents Premiums
Determination Guidelines in force under this Part, or
(d) the premium has been determined in a manner that contravenes section
30 (Maximum commission payable to insurers’ agents).”
Section 27(8) continues, defining a fully funded premium (as referred to in 27(1)(a)
above as follows:
“For the purposes of this section, a premium will fully fund a liability referred to in this
section if the premium is sufficient:
(a) to pay all acquisition and policy administration expenses of the licensed
insurer concerned, and
(b) to provide a sum of money that together with anticipated investment
income is equal to the best estimate of the cost of claims plus claim
settlement expenses (in inflated dollars) at the assumed date of
settlement, and
(c) to provide a profit margin in excess of all claims, costs and expenses that
represents an adequate return on capital invested and compensation
for the risk taken, and
(d) to provide for such other matters as a prudent insurer should, in all the
circumstances, make provision for.”
This section of the Act refers to an insurer’s average premium and seeks to insure
that the average premium that an insurer will charge, over all vehicles and all
geographic regions for which it is expected to issue policies, will neither be deficient
or excessive, as determined by the MAA.
Now the MAIR branch of SIRA but referred to as the MAA in this section which provides historical
context
19
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The average premium proposed to the MAA in the insurer premium filing is
determined by the insurer but is subject to an independent actuarial opinion before
it is submitted to the MAA, as to the extent to which the filed insurer premium is
expected by the actuary to fully fund the present and likely future liability of the
insurer pursuant to 27(8) of the Act.
The filed average insurer premium is determined with regard to industry and insurer
trends in claims experience (claim frequency and average cost), projected over the
prospective underwriting period. The filed average premium should also have
regard to, inter alia, the expected mix of business that the insurer expects to
underwrite over the period covered by the filed rates. This is important because the
claims experience for a particular vehicle class and geographic region might be
expected, based on past experience, to deviate from the overall scheme average
over all vehicle classes and all regions. Indeed, part of the function of the MAA is to
periodically review and issue premium relativities which form a mandatory pricing
basis for all licensed insurers. Current premium relativities, effective from 1 November
201420, are shown in Appendix C.
The schedule of relativities shows the expected cost of claims for each combination
of vehicle class (35 vehicle classes) and region (5 regions) relative to the expected
cost of claim for motor cars in the metropolitan region. Hence, The Class 1 Metro
relativity is shown as 100 (denoting 100% or a relativity of 1). Motor cars in the
Country are expected to have a cost relativity that is approximately 68% of the Class
1 Metro average cost. These relativities take account of trends in both claim
frequency and average claim size.
The relativity schedule issued by the MAA is mandatory for all insurers and limits the
extent to which insurers can charge premiums for the various vehicle classes and
regions. This is essentially a blend of risk-based pricing with a community rating
approach, designed to manage premium affordability in the scheme. However, the
Premium Determination Guidelines (PDGs) issued by the MAA do provide each
insurer with some flexibility to vary premiums within a vehicle class and rating region
cohort by applying a bonus (a premium discount) or a malus (a premium loading)
subject to certain restrictions. The levels of bonus or malus applied by an insurer for a
given vehicle class and rating region “must be supported by experience and/or the
strategic commercial reasons for applying those levels of bonus malus”.21
The PDGs also recognise that some CTP policyholders will be entitled to claim an
Input Tax Credit (ITC) on their insurance policy as the policy is purchased on behalf
of a business registered for the purposes of GST. In such cases, the insurer’s
entitlement to claim decreasing adjustments for claims costs attributable to these
policies is reduced, and hence these policies represent a higher cost to the insurer
than do nil-ITC policies. The insurer is entitled to apply a loading (within the range of
6.5% to 7.5%) to the equivalent nil-ITC premium amount to determine the premium
rate for “some-ITC” policies.
The level of bonus or malus that an insurer will apply will depend on the rating
framework that the insurer adopts, and the underwriting questions that the insurer
20
21

Will be superseded by amended premium relativities effective from 1 February 2016
MAA Premium Determinations Guidelines, effective 1 November 2014
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asks. Each insurer is different in this respect. Even when there is commonality in the
application of a particular rating characteristic (e.g. using age of vehicle as a rating
factor) there are differences in the way in which the bonus/malus levels are
determined and applied by each insurer (e.g. one insurer might differentiate
between vehicle less than 10 years old and greater than 10 years old, while another
might use 5 years as the point of differentiation).
The underwriting structure that an insurer intends to apply must be submitted to the
MAA before it can be implemented. Together, the estimated average insurer
premium, the prescribed schedule of MAA premium relativities and the application
of the various levels of bonus or malus that an insurers intends to apply on the
estimated insurer vehicle mix, are collectively used to determine the Class 1 Metro
base premium for the insurer (excluding GST and MCIS levy, and for nil-ITC policies).
This base premium is then used by the insurer as the basis for determining all other
premiums.
In mathematical terms, the MAA PDGs specify calculation of the ratio of Class 1
Metro to average insurer premium as:
Ratio = (∑kakP × premium relativityk) ÷ 100

(A)

Where
ak = proportion (as a %) of the insurer’s projected portfolio (based on
effective annual policy count) for the k-th vehicle class and region,
premium relativityk = the premium relativity for the k-th vehicle class and
region as published by the MAA.
The average bonus malus factor (which expresses the average bonus malus applied
by an insurer to its projected portfolio accounting for mix by vehicle class, region
and application of bonus malus by mix of business) is calculated as:
Bonus malus factor = (∑i base premiumi × (1 + bmi)) ÷ (∑i base premiumi)

(B)

Where
base premiumi = applicable base premium for the i-th policy based on its
vehicle class and rating region,
bmi = the bonus malus rate (%) applicable to the i-th policy given the rating
factor and bonus malus structure applied by the insurer.
And the Class 1 Metro base premium (nil-ITC) excluding GST and MCIS levy is given
by:
Class 1 Metro base premium = Average insurer premium ÷ (A) ÷ (B)
Where average insurer premium excludes GST and the MCIS levy.
Then, the premium for any nil-ITC policy can be determined as:
Class 1 Metro base premium × MAA prescribed relativity × (1 + bonus malus %)
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Policies classified as “some-ITC” will also be loaded by a factor in the range of 6.5%
to 7.5%.
When this process is applied to an insurer’s expected mix of business (by vehicle
type, region and bonus/malus level) it will result in an average premium that
equates to the average insurer premium proposed in the premium filing to the MAA.
A different average premium will ultimately be realised, however, as the actual mix
of business will differ from that which was expected.
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Appendix D

Bonus-Malus restrictions

The MAIR allows insurers to discount (by means of an applied bonus) or increase (by
means of an applied malus) the base premium in each region to provide the
insurers with some pricing flexibility. Insurers use the bonus-malus framework to more
appropriately recognise risk (i.e. charging higher premiums to higher risks and vice
versa) and to strategically shape the composition of their portfolios
The bonus-malus range of an insurer is limited by a maximum percentage bonus and
a maximum percentage malus. The maximum percentage bonus is the same for all
insurers and is:
A discount of no more than 25% if the age of youngest driver is 55 or over,
Otherwise, a discount of no more than 15%.




The maximum percentage malus is different for each insurer and depends on the
filed base Class 1 Metro premium (nil-ITC) relative to a reference high base rate
specified by the MAIR in consideration of the overall industry.
In mathematical terms, the MAIR PDGs specify the maximum malus as:
Max malus = [(150% - D) × (RB ÷ IB)] + D
where
IB = insurer’s filed base Class 1 Metro premium (nil-ITC),
RB = the MAA reference high base rate at the time of filing,
D = 30% unless otherwise advised by the MAIR.
Hence,
Max malus = [120% × (RB ÷ IB)] + 30%.
This approach to establishing the maximum malus is often referred to as the “elastic
gap” as a reduction in insurer filed base rate, ceteris paribus, would result in an
increase in maximum malus, and vice versa. The intention of the elastic gap is that
reductions is base premium are muted for policies that would receive the maximum
malus so that the insurer is not disadvantaged by having unduly low premiums in this
sector of the market.
The percentage maximum malus varies by insurer but might typically range from
20% to 40% depending on the insurer.
Hence, the full range of permissible bonus malus for a given insurer might potentially
be as wide as 15% discount to a 40% loading (ignoring the 25% discount available
for over 55 year old policyholders). Therefore, for any given combination of vehicle
class and region, the variance in premium rate applied could potentially be as
great as 55% depending on the rating structure applied. This range of bonus malus
provides the insurers with a degree of underwriting flexibility and allows for further risk
differentiation in an otherwise largely community rated pricing framework.
In summary, the premium that an individual CTP policyholder is charged is
dependent on:

47

Demand, competition and price sensitivity in the NSW CTP market:
What’s driving the drivers?





the insurer, and the filed average premium of that insurer,
the MAIR premium relativities which are common across all insurers, and
the specific level of bonus or malus that the insurer applies to that
policyholder based on the policyholders response to insurer specific
underwriting criteria.
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Appendix E

Dataset provided by the MAIR

This dataset includes all transactions pertaining to class 1 policies effective from
2008 to 2013 and known to be non-fleet.
Table E.1:
Data field and specifications as provided by MAIR
Field

Description

date_eff

The date on which the policy comes into force. Any
date within a reasonable time from transaction date

ctp_insurer

Code for insurer

policy_num

Unique identifier for a policy

date_expiry

Date on which the policy expires

date_tran

Date on which the transaction was conducted

premium_total

Total amount collected from the policyholder

tran_type

The nature of the transaction (e.g. New business,
Renewal, Cancellation, Endorsement)

dist_chan

Distribution channel

policy_duration

Agreed duration of policy at time of purchase,
expressed in months (3, 6, 12, 24, 36)

nb_flag

Flag to show if record pertains to new business. (Y/N)

bonus_malus

Percent bonus/malus

owner_age

Age of vehicle owner, if available

youngest_driver_age

Age of youngest driver, if available

ctp_region

The region in which the policyholder’s vehicle is
normally garaged

gar_pcode

Postcode in which the policyholder’s vehicle is
normally garaged

veh_year

Year of vehicle’s manufacture

vin_num

VIN number of vehicle

RMS_no

RMS number

at_fault_ind
veh_use
busregflag

Whether or not the vehicle was involved in a prior
traffic offence (Y/N)
Use of vehicle (Business/Private)
Whether or not the vehicle is registered for business
use (Y/N)
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Appendix F
F.1

Data cleaning and reconciliation

Cleaning

Data underwent extensive cleaning – by which we mean modification to correct for
faulty or incomplete data, and identifying and removing unreliable data. Our
primary objective when cleaning the data is to obtain a snapshot of each policy at
the expiry of its term. This snapshot describes the conditions that the driver faced
when making the decision to switch to another insurer or to renew with the current
insurer. This decision is the ‘target’ of our study.
Insurer files
The insurers have different IT systems. Recording conventions and event definitions
also differ between all insurers. As such, the data were thoroughly cleaned and
tested to ensure that the events relevant to this study were captured in a consistent
manner across all insurers.
Premiums
We construct two premiums for each driver that might provide information on
switching behaviour:



The renewal premium is the effective premium on the first date of the
driver’s expiring policy term. This includes the initial amount paid for the
policy plus any endorsements made at the beginning of the policy term.
The expiring premium is the effective premium on the last date of the
driver’s expiring policy term, including any endorsements during the policy
term. This is not the same as the total amount collected over the policy
term because the expiring premium is adjusted for the partial term of midterm endorsements.

The above premiums are inclusive of GST and MCIS levy – they represent the total
amounts paid by the policyholder.
The average renewal premium by insurer reconciles favourably with market profile
(MProf_mmyy.xls22) policy and premium data published by the MAIR each quarter,
after adjustments are made to the transactional data for each insurer’s data
recording practices.
Used directly, we find that these premiums do not prove predictive of insurer
switching once all other variables are included. These premiums do contribute
indirectly, with the renewal premium being used to determine the level of bonus or
malus that a customer receives, and this is predictive of insurer switching along a
variety of other factors.

22

“mm” denoting month of quarter end (e.g. 03, 06, 09, 12) and “”yy” denoting year
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Vehicles
We use the Vehicle Identification Number (VIN) to follow individual vehicles over
time. Less than 1% of VINs are missing from the data. These records were excluded
from modelling as they cannot be monitored.
Approximately 30% of VINs do not have an entry in Glass’s Guide. Glass’s Guide is
not a complete list of all vehicles so some disparity is expected. We exclude these
vehicles only where the error in VIN can be proven and cannot be corrected. Using
a selection of likeness rules identifying obvious errors, we determine that 1.0% of VINs
have been incorrectly entered. We are able to correct 60% of these.
After the cleaning of VINs, the rate of switching between those with and without
Glass’s Guide matches is similar.
In addition to tracking vehicles, we use the first 8 digits on the VINs to merge on
vehicle characteristics from Glass’s Guide. Where a unique match is not achieved,
we use the manufacturing year supplied in the insurer data to filter the options. Of
any remaining options we select one as all interesting characteristics tend to be the
same. We describe the variables used for modelling from Glass’s Guide in Section 3.
F.2

Reconciliation

We reconcile the number of policies and the aggregate premium to the Market
Profile (MProf_mmyy.xls) data provided by the MAIR each quarter. We have
constructed a history of this data by insurer, region and policy duration and are able
to compare this to the transactional data separately provided by the MAIR. Table
F.1 shows the reconciliation by region and underwriting year. As this table
demonstrates, the transactional data are able to be reconciled closely with the
MAIR market profile data.
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Table F.1:
Summary of reconciliation of premium and policies
MAIR Region
Underwriting year
2009
2010
2011
2012

2013

Total

Premium
Metro
Outer Metro
Newcastle
Wollongong
Country

100%
101%
100%
100%
100%

99%
101%
100%
100%
100%

99%
101%
100%
100%
99%

100%
103%
101%
101%
101%

101%
103%
102%
101%
102%

100%
102%
101%
100%
100%

Total

100%

99%

99%

101%

101%

100%

Policies
Metro
Outer Metro
Newcastle
Wollongong
Country

97%
100%
99%
98%
99%

98%
100%
99%
99%
99%

98%
100%
99%
98%
99%

99%
102%
101%
100%
101%

99%
101%
100%
99%
100%

98%
101%
99%
99%
99%

98%

98%

98%

100%

99%

99%

Total
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Appendix G
G.1

Switching model

Model specifications

Error function:
𝑌𝑖 ~𝐵𝑒𝑟𝑛𝑜𝑢𝑙𝑙𝑖(𝜇𝑖 ),
Where 𝑌𝑖 is the random variable taking the value of 1 when customer 𝑖 switches
insurers and 0 otherwise. The probability of switching is 𝜇𝑖 for customer 𝑖.
Logit link function:
𝜇𝑖 =

𝑒𝑥𝑝(𝜂𝑖 )
,
1 + 𝑒𝑥𝑝(𝜂𝑖 )

where 𝜂𝑖 = 𝑿𝒊 𝜷 is the linear predictor. We estimate 𝜷 using maximum likelihood
estimation. We then have our estimated probability of switching, 𝜇̂ 𝑖 . The logit link
function transforms the linear predictor 𝜂𝑖 into a probability 𝜇𝑖 between 0 and 1.
G.2

Modelling process

We begin the modelling process by fitting (using maximum likelihood estimation) a
“saturated” model, including all variables. Continuous variables are grouped into
sufficiently granular categories to show patterns in discrimination.
Step-by-step, we enhance the model with reference to parameter statistical
significance, model goodness of fit (e.g. AIC), patterns in the linear predictor and
inspections/tests of misfit and biases. At each step we aim to improve the
performance of the model, although this aim is sometimes compromised in order to
avoid over-fitting to known data issues or insurer-specific effects.
The final model is simplified to the desired level with interactions fit to areas of misfit
where it will benefit our understanding of insurer switching.
G.3

Model presentation

When comparing parameters, we refer to the “odds” of switching. Odds are
defined as:
𝜇̂ 𝑖
= 𝑒𝑥𝑝(𝜂̂ 𝑖 ).
1 − 𝜇̂ 𝑖
For the odds ratio, consider segment 𝑖 and 𝑗 that only one predictor (𝑥𝑘 ) different
(for example, control for all variables except the new business flag). The odds ratio is:
Odds ratio𝑖,𝑗 =

𝜇̂ 𝑗
𝜇̂ 𝑖
𝑒𝑥𝑝(𝜂̂ 𝑖 )
⁄
=
= 𝑒𝑥𝑝(𝜂̂ 𝑖 − 𝜂̂ 𝑗 ) = 𝑒𝑥𝑝(𝛽̂𝑘 𝑥𝑘 ).
1 − 𝜇̂ 𝑖 1 − 𝜇̂ 𝑗 𝑒𝑥𝑝(𝜂̂ 𝑗 )
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That is, the odds ratio is independent of the all predictors except the predictor of
interest, 𝑥𝑘 .
G.4

Other significant characteristics

Sections 5.4 discussed the most informative customer characteristics for predicting
switching:





New business indicator,
Vehicle use,
Vehicle age,
Age of youngest driver.

The model includes other features that, while less important, make a statistically
significant contribution to predicting switching. These are:






Policy duration,
Vehicle age,
Distribution channel,
Vehicle type,
At fault indicator.

For completeness, we present the dual graphs for these below.

Odds ratio
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5,000

Odds ratio
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3,000
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Odds ratio - business
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250%

Probability of switching

Figure G.1:
Policy duration: odds ratio and actual versus fitted
Actual versus fitted

0.8
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0.4
0.2
0
3
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Fitted - business
Actual - private

Fitted - private
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Odds ratio
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Odds ratio
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Figure G.2:
Vehicle value: odds ratio and actual versus fitted23

Vehicle value
Exposure
Odds ratio

0.35

Actual versus fitted
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0.15

Vehicle value
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Figure G.3:
Distribution channel: odds ratio24
Odds ratio

3,500
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500
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0
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Direct

FI

Other

Distribution channel
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This predictor should be treated as illustrative only. Data restrictions meant that we use the resale
value at the end of 2014. Ideally, we would have the vehicle resale or replacement value at the time
of renewal. As such, the vehicles in the data are universally undervalued. This can be seen in the
distribution of vehicle values. Nevertheless, we include vehicle value in the model. The shape of the
vehicle value curve is likely to be accurate even if the scale is not: expensive new vehicles will be
relatively expensive used vehicles. We recognise, however, that the some adjustment would be
required to use this parameterisation in a commercial setting.
24 We do not show the actual versus fitted plot because it reveals too much about specific insurers
because some insurers dominate in particular channels. We can, however, show the odds ratios as we
have controlled for insurer-specific effects.
23
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Figure G.4:
Vehicle type: odds ratio and actual versus fitted
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Figure G.5:
At fault indicator: odds ratio and actual versus fitted
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Figure G.6:
Vehicle make: odds ratio and actual versus fitted
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Model parameters

̂ ) of the switching model on
We can provide details of the parameterisation (𝜷
request.
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