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The Value of the Actuarial Control Cycle in a Non-Tariff Based Insurance
Market

By Dave Finnis

Abstract:

As has been demonstrated many times around the world, deregulation, and in particular the
removal of premium tariffs, has the potential to destabilize insurance markets. Actuaries have
a role to play in minimizing this danger through application of a discipline via a series of
controls, especially to the risk pricing and premium rating process.

The paper examines the way in which the actuarial control cycle can be applied to create the
required discipline, and introduces the concept of “rate strength” to provide a benchmark for
the adequacy of premium rates and examines how technical pricing strength, price elasticity
and market competition may be balanced to create a healthy open-market.
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1 Introduction

The Indian non-life insurance market is undergoing a gradual process of change. This
process includes the provision of increased opportunities for market entry and involvement
by a greater range of corporate entities, both nationally and internationally. Additionally, the
Insurance Regulatory and Development Authority (IRDA) is extending the ability of these
entities to mange individual risk by removing existing tariffs on premium rates.
Understandably, this de-tariffication process is a gradual one because of the need to retain
overall controls on the market. The aim of this short paper is to denpnstrate that the actuarial
profession can play a role in the control process by assisting with pricing and premium rating
and by dampening down the amplitude of the insurance cycle that might be expected to
accompany the liberation of the market. The paper is deliberately a practical one, and
excludes development of the technical support modelling required for the process.

11 A Case Study — Australia

More than 30 years ago in Australia, the Trade Practices Act removed a raft of industry-
based tariffs on premium rates, particularly in the commercial insurance sphere. Since
removal of tariffs on premium rates the average industry profitability has been poor. (As an
example, the private sector of the industry’s average annual return on capital in the 20 years
from 1979 to 1999 has been estimated at less than 12% - before tax' , marginally greater
than the return that could have been achieved from investment in Government Bonds over
the same period). Interestingly, there is some evidence that profitability levels actually
worsened in the 1990s when compared to the previous decade.

Only in the last 3 or 4 years has industry profitability been raised to levels commensurate
with the risks being undertaken. Whilst it can be argued that a number of factors are affecting
profit levels, including the aftermath of the insolvency of HIH — Australia’s second largest
non-life insurer at the time of its demise —, increased local ownership of the business (with
perhaps a greater focus on the need for appropriate profitability) and “normal” insurance
cycle effects, there is a strong case to be made that application of actuarially-driven
discipline in the management of premium rating and the underwriting of risks in general has
played a major part in the turn-around.
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12 Other Global Evidence of Effects from Loosening of Controls

Many other examples exist from around the world of systems that have suffered from the
removal of tariffs, or other controls on premium rating and setting. A number of Asian nations
are experiencing the financial volatility allied to the removal of tariffs. The UK underwent a
similar transition to that of Australia in the 1960’s. In the USA a “file and write” procedure has
been established for many insurance classes as an alternative control mechanism to tariff
rating.

13 Control Requirements

The IRDA is imposing a humber of important controls on the market, emphasising the need
for independent and informed underwriting processes and specific pricing techniques. The
actuarial control cycle should form an important integral part of these processes.

2 The Need for Discipline in the Insurance Underwriting and Premium Rating
Process

Insurance is, in broad terms, the business of managing risk, and the attaching uncertainty of
financial outcomes, on behalf of the customer. Part of the business involves the trade-off of
risk against return — essentially the higher the risk, the greater the return to be expected.
Any means of controlling the level of risk without affecting the achievable return is an obvious
benefit to the insurance industry and which can be manifested in a number of ways, ranging
from a reduced need for capital to greater confidence in the offering of products.

The underwriting process, and premium rating in particular, provides the focus of
measurement of uncertainty in the insurance process. Uncertainty in claims outcomes can
easily be translated into inadequate reserves. In turn, if not managed correctly, and if the
market provides the freedom, inadequate reserves can contribute to inadequate pricing.
(Most of us have been reminded at some stage of Warren Buffet's axiom: “To under-reserve
is to under-price”?).

A strong discipline is needed to combat the pressure on prices and loose underwriting driven
by the uncertainty endemic in the business. This discipline clearly needs to encompass areas
in which risk is identifiable and can be broken down into “chunks” of similar size, but also
types of insurance in which risk is more nebulous and where layers of risk may be included
or excluded from insurance coverage.

21 The Insurance Cycle

The insurance cycle (or underwriting cycle) is a somewhat apocryphal concept. The cycle
can be defined in a number of ways, but essentially it is a recognition that there are forces at
play in the insurance world that cause regular increases and decreases in the levels of
profitability within the business. Logically, given the numerous, and varying, factors to be
taken into account in the make-up of financial outcomes from insurance business, it is naive
to assume that such outcomes may be generated by simple cyclical behaviour.
Nevertheless, statistically speaking, the evidence for cycles is there (see table below®):

Country Estimated period of underwriting cycle
(years) across all classes of business
Australia 4.7
Canada 6.7
Denmark Not statistically significant
Finland Not statistically significant
France 8.2
Germany 7.8
Italy 7t012
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Japan 7.7

New Zealand 6.4

Norway Not statistically significant
Sweden 6.3

Switzerland 54

UK 6t08

USA 6.1

Drivers of the insurance cycle include competitive behaviour in the market, which may in turn
be influenced by factors such as the extent of capital to support the market and other
external inputs such as the frequency and severity of catastrophe activity or any trends
affecting the cost of risk or the underlying risk itself. These can, nevertheless, be treated as
second order issues when assessing the stability of financial outcomes from the insurance
market.

A primary driver of the underwriting cycle is its link with the level of premium rates. Clearly,
any period of inadequate profitability is linked closely to inadequate premium rating.
Therefore, it follows that a discipline focused on maintaining adequacy in the premium rate
structure can also reduce the amplitude of the insurance cycle.

2.2 Rate Filing

One means of applying the appropriate discipline to the premium rating process is to
establish a rate filing system. Rate filing can take a range of forms. At one end of the range is
the strict “file and write” procedure in which premium rates and support for those rates
(whether statistical or otherwise) are filed with a central body (e.g. Government regulator) by
the insurer. Rates to be applied to areas of business are then effectively certified by the
central body. Towards the other extreme is the “file and use” approach, for which the central
body/regulator needs to be assured only that the insurer has the means to appropriately rate
the business (and hence is free to rate as it sees fit).

Undoubtedly, a rate filing procedure adds discipline to premium rating. Arguably, however, it
also has the potential to introduce costly and ineffective administrative processes and,
depending on how it is applied, the possibility of killing off initiative in premium rating.

In the following sections it is argued that the actuarial control cycle can supply an effective
driver of the underwriting and premium rating process that can, if necessary, support a rate
filing requirement without the by-product of inefficiency.

3 Application of the Actuarial Control Cycle

Like the insurance cycle, the actuarial control cycle is something of a mythical beast.
However, in respect of the non-life insurance premium rating process the means of
application of actuarial discipline can be represented as an application of the control cycle in
the following way:
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Reserving : i Pricing

Monitoring

The key points are the connection between reserving and pricing — i.e. that the full available
knowledge on claims liabilities and run-off is applied in the pricing of the risk — and the need
to measure outcomes against expectations. Application of this discipline in a rigorous and
consistent manner leads to requests for, and in turn production of, additional data, which can
be input to the process to enable a continually improving process. In fact, as the discipline
becomes embedded, there will tend to be a reversal of the cycle’s direction so that the detail
in the pricing function helps support the reserving process.

31 The Technical Base

In order to obtain the required rigour and consistency of application, the premium rating
process needs a strong framework. Wherever possible, and in the vast majority of cases, this
framework should be statistically sound.

Such a technical base is relatively straightforward to define in areas of insurance for which
units of risk are reasonably standard and where claim frequency is high enough to provide
enough data for the use of a statistical model as the main source of input to the premium
rating system. Examples of such insurance include personal lines of business, such as
private motor insurance and domestic property as well as some areas of small commercial
property insurance.

For areas of insurance in which risk is less easy to identify in standardised “chunks” and for
which data is less easily available, more individual thought is required in order to create the
appropriately rigorous statistically (or otherwise sound) model. This broader approach
requires application of the measure of Rate Strength*.

3.2 Rate Strength — from Concept to Tangibility

The concept of Rate Strength is a simple one. Essentially, it is a means of assessing the
ability of the premium for a particular policy, or group of policies, to meet the requirements of
the business (i.e. to cover the cost of claims, expense and an appropriate profit margin). If
the Rate Strength is 1.0, then the premium for policy, or group of policies, meets the financial
requirements exactly. A Rate Strength of more than 1.0 suggests that the premium is more
than adequate, and similarly Rate Strength of less than 1.0 indicates a technical inadequacy
to meet the target financial needs.

Putting this concept into practice is less easy for the majority of non-life insurance, because
of the tendency for most risks to be difficult to measure statistically. It is relatively
straightforward, however, for business such as personal lines because of the ability of the
actuary to construct a statistically sophisticated, and hence unbiased, model for the
calculation of the claims costs for detailed risk cells within the business.
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This differentiation leads to a, somewhat artificial, but practical means of addressing the
application of a discipline, incorporating the use of Rate Strength, to two different areas of
non-life business, which, for want of better terms, are defined in the two examples that follow
as Strong Statistical Support (or SSS) and Weaker Statistical Support (or WSS)

4 A Control Cycle Example — Personal Lines Insurance Pricing
In the following section is described an example of the use of an actuarial discipline for
classes of business that enable Strong Statistical Support.

4.1 The Aims of the Pricing Discipline
The primary aim of the pricing discipline is to support the achievement of the target return on
capital (ROC) balanced against premium growth and business mix targets.

4.2 The Means for Meeting the Aims

The ability for the process to meet the aims requires:
a consistent and practical way of expressing ROC requirements
a robust and detailed statistical model of the risks; and
detailed knowledge of budgeted business development

Generally speaking it is reasonable to express the ROC in terms of the relevant Combined
Operating Ratio (COR), where COR is the loss ratio plus the expense ratio. Care needs to be
taken in allocating expense by product group, but assuming this can be supported, for
instance, by a functional cost analysis it should be possible to demonstrate the equity of such
an apportionment.

The pricing model needs to be statistically sophisticated. This description excludes the use of
“one way analysis” (i.e. testing for the effects of changes to the value of a single, albeit,
strong risk factor) or even “two way analysis” which allows for interaction between two
factors, since these methods fail to make allowance for correlation effects from important
(and un-measured) other relevant factors. Globally, generalised linear models (GLMs) have
been established as the most popular means of modelling the risks for premium rating
purposes. A GLM framework allows explicit assumptions about the nature of the data and its
relationship with predictive variables. The method of solving GLMs is also more technically
efficient that other iterative approaches. In addition GLMs provide statistical diagnostics to
assist selection of significant variables and for validation purposes. The Casualty Actuarial
Society has recently bolstered its examination syllabus to include a detailed guide to the use
of GLMs®. Practical development of such models can be taken on in-house in a well-
equipped insurer. Alternatively, software packages exist (for instance, Watson Wyatt's
“Pretium” package) upon which to base the modelling.

It is important to note that, no matter how sophisticated the underlying model, it must be
allied with maintenance of high underwriting standards, since if rules are not well-defined,
and followed closely, past experience becomes a poor predictor of future outcomes.

Business planning and budgeting needs to be consistent with the detail in the pricing model,
otherwise it is impossible to rationalise profitability with growth at the level of detail required.

It is also important to monitor closely the transition from tariff to market-determined rates,
since existing cross-subsidies will need to be recognised and dealt with. Almost certainly this
will mean a re-balancing of the portfolio and a will have an impact on strategy. There will be
an implied potential advantage for larger companies, based on scale. However smaller
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companies are still able to compete through greater nimbleness and knowledge of niche
areas of the market.

4.3 Risk Analysis Overview

Separate analysis is required for each individual product (or sub-risk within product for the
larger product classes). The pricing model needs to be utilised to find the appropriately
significant claim frequency and claim size “signals’ across risk groupings. Policy and claim
data need to be synchronised. Risk premiums can then be calculated in each defined risk
grouping as (claim frequency x ave.claim size) with appropriate allowance for recoveries.

Rating factors for the business would be defined from a combination of the use of “textbook”
factors (such as age and gender of driver, type of car, location for motor insurance, and age
and gender of occupant, type of construction and address for home insurance) and
assessment of output from the statistical model used as on a diagnostic basis.

4.4 Expense Management

To meet the needs of a sophisticated statistical rating model, details of expenses need to be
similarly sophisticated. This will require a breakdown of expense by type (into variable, fixed
and even “semi-variable” — e.g. expense that may be essentially fixed over the short term but
may be variable over the medium term as the size of the portfolio and type of portfolio
management changes). To obtain this level of sophistication requires a detailed analysis,
usually on a functional cost basis, and a further review of the allocation of the “cells” of
expense that emerge.

45 Data Management and Analysis

The importance of this aspect of the analysis is difficult to over-emphasise, as the data
management system provides the basis for the control process. Data quality is paramount,
so validation tests are a major part of the management process. Strict controls should apply
over the use of each clearly-defined data field. As discussed earlier, it is important to match
policy and claim data by period and type, such that individual claims can be sourced
accurately to their relevant policies. Bad and/or scanty data stands out in a deregulated
marketplace as the sign of a price discounting strategy maker.

Data also needs to be carefully managed to ensure sufficient flexibility on issues such as
changes excess amounts, treatment of large claims and catastrophe event analysis.

4.6 GLMs and Other Modelling Techniques - Practical Usage

By searching for signals in the data after removing correlation that can distort results,
generalised linear models remove bias by essentially performing regression in a number of
dimensions. GLM's specify that claims costs have a distribution around the average value
that is a simple function (e.g. exponential) of a linear combination of rating factors. Each
rating factor has a range of value and, usually, each value is designated a number of points
based on experience. Premium rates can therefore be calculated relatively easily by the use
of such a points basis.

Decision tress can also be helpful, particularly in determining the appropriate base level for
grouping of data into rating sub-categories. Smoothing techniques (.g. spatial smoothing)
can also be utilised to avoid any intuitive anomalies in the final rates (e.g. huge differences in
rates for adjoining geographical area.)

New business also rates separate treatment from renewal business, as claim frequency for
this business tends to be higher. Additionally, the expense of setting up new policies is more
expensive. However, unadjusted technical rates are rarely applied, as otherwise business
growth would be difficult (or, given competitive pressures, largely impossible!) Therefore new
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business tends to be subsidised by renewal business. This flags an important liaison
between actuary and underwriter, which needs a strong qualitative support. A means of
monitoring this subsidy effect and an appropriate “payback” period is needed. This is an
example of the type of practical adjustments that may be made to technical prices to allow for
competition, price inelasticity and other effects.

4.7 Implementation Strategies

As mentioned earlier, implementation of risk-based pricing is likely to have a major impact on
the balance of the portfolio. For this reason, the insurer will examine a transitional approach
to the revised technical pricing basis to prevent radical changes to the portfolio. Such an
approach is likely to include subjectively chosen caps and cups on premium changes to
individual policies. Such a policy should be implemented with care as, with poor
management control, it would be easy to lose “good” risks and retain a greater share of “bad”
risks. The strategy would therefore be accompanied by an analysis of propensity to renew
and may be assisted by a scenario analysis of various potential responses to the change.
Alternatively the insurer may opt for the “big bang” approach (i.e. to apply technical rates
immediately under the new structure). Such an approach has its own dangers related to the
potential loss of a major portion of the portfolio and the absorption of a large amount of new
business. Relationshipsin the business may also be endangered by such a radical, once-off
shift in rates

In practice, the appropriate strategy will be dependent on a number of market-based factors,
including the IRDA’s approach and activity from competitors. In any case, the rew strategy
will need close and detailed monitoring to allow the insurer to adapt to the changing market
place.

5 An Example of Control Cycle Use in Commercial Insurance
Although some classes of commercial insurance lend themselves towards the strong use of
a sophisticated statistical model based on frequency and average cost of claim outcomes,
the majority of business is more difficult for two main reasons:
- claim frequency tends to be smaller (and hence the robustness of the model suffers
from scarcity of data)
unit of risk is not so clearly defined (and hence modelling is more difficult)
Each business class needs to be treated differently. For some (e.g. small business
property insurance), statistical models are relatively strong, whilst for others they are
significantly weaker.

The concept of “rat e strength”, together with supporting actuarial discipline, is suggested as
the means of overcoming this relative disadvantage.

5.1 What is Rate strength?
Rate strength assesses whether an individual policy’s premium is sufficient to cover all costs
attaching to the policy over the policy term. It is calculated as:

Achieved premium
Statistical premium

Rate strength above 1.0 indicates that premiums being charged to policyholders exceed the
statistical estimate of what needs to be charged to achieve (long term) target profit The
opposite is true if rate strength is below 1.0.

Rate strength is determined for each individual risk at the point that its policy is underwritten
by the insurer. A total portfolio view is obtained by aggregating the risk level results.
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The achieved premium is the gross premium paid to the insurer by its policyholders
(excluding any levies and/or direct taxes) in respect of risk. It includes terrorism levies.

The statistical premium represents the premium that the company’s actuary calculates it
needs to be charged to deliver target profit over the long term (e.g. 7 to 10 years).

This target profit, upon which the profit margin is based, can be represented in a number of
ways, including, for instance, as a return on capital support requirements for the business)

In respect of business for which statistical modelling is under-developed, simplified statistical
rates are developed. These rates respond only to a limited number of the key determining
factors for the relevant business. Such rates need to be carefully monitored, as any change
in the business mix is likely to affect the rate strength.

5.2. How is the Statistical Rate determined?
The components of the statistical rate are illustrated below:
Chart 1: Relationship between Statistical and Achieved Premium
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Key points to note are:
I. Claim Cost per policy — Calculated as claim frequency x Average Claim Size for three
different claim types: working, large and (natural peril) claim events.
Il. Reinsurance Costs — An allocation of the cost of treaty and facultative reinsurance cost
to each portfolio.

. Policy (distribution and underwriting) Expenses - An allocation of the latest budgeted
expenses to each portfolio

IV. Claims administration expenses — Derived from analysis of budgeted claims expenses
and reserving assumptions.

V. Broker Commission — Based on commission actually paid to brokers on policies
incepting during the relevant period.

V1. Investment Income — Income received from the investment of premiums between the
date of premium receipt (by the insurer) to the average date of claim payment for each
portfolio.

VII. Profit Margin — Profit required to deliver long term targeted return on capital”.
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6 Conclusions
The key conclusions to be obtained from the above discussion are that:

a) actuarial modelling and management can be applied in sufficient detail to strongly
aid a disciplined approach to underwriting and premium rating in a de-tariffed
insurance market; and

b) the actuarial discipline is flexible enough to be able to deal with a complete range of
non-life insurance classes, from those for which data is rich and risk is relatively
easy to define to those for which fewer data are available and units of risk are more
elusive.
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that change with longer term business volume-related factors

# Fixed expenses can be expressed as a fixed amount per policy

# Variable expenses are generally expressed as a % of premium
(including grossing up the fixed expense amount per policy)

# Usually require a functional cost analysis to split expenses into
fixed and variable and by product and activity type

# Then decide how strict the allocation will be

- " Insurance Australia Group Limited
NEE'“ SCGro ﬁ cGu L STATE WA S o0 mon N
Generalised Linear Models U
IAG
Insurance
= Find “signal” in data after removing correlation that can distort Soup”
one way table results
* Essentially regression in many dimensions
* Looking for statistically significant trends
# GLM analysis removes subjective bias
# GLMs specify that the claims have a distribution around the
average value that is a simple function (such as an exponential)
of a linear combination of the rating factors. Each rating factor
has a range of values e.g. age, area, vehicle type etc and each
value is assigned a number of points based on its experience.
# The premium for each risk is then calculated by adding the
particular points of its rating factors and using the total in the
model
u@q sGio  gGic CGU MY mum STATE N nes -
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Other Issues %

IAG

Insurance

#= Decision trees divide the population into segments based on the Australia

measurable characteristics so that the claims result is as consistent as Group
possible across the segment.

# Decision trees are useful for tasks such as grouping suburbs into rating
areas

*= Area rating: where are boundaries?

#= Vehicle rating: Huge number of vehicle makes, models, years of
manufacture. What granularity is practical?

+ What granularity can the business rating engine cope with? Need to
know this before analysing at a lower level than can be implemented in
the computer system.

= A measurable signal from rating factors which are too granular to be
icmplemented in the rating engine will be re-spread into other rating
actors

# New business tends to have higher claim frequency than renewals
(even when comparison is normalised for other rating factor values)

Insurance Australia Group Limited
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Pricing not the only factor U

IAG

Insurance

Australia

# Overall success in pricing depends on pricing AND Rational and  Goup
Consistent underwriting rules

# Perfect pricing allied with imperfect underwriting rules is a
guarantee of failure to meet targets. Has been known to cause
insolvency.

= Moving from tariff to market determined basis requires
recognition of cross subsidy and competitive opportunities to re-
balance portfolio and manage cross subsidy to meet Aims

# Larger scale implies the chance for larger companies to meet
ROC targets with cheaper premiums than smaller competitors

# Provided larger company is at least as efficient as smaller

companies
* |arger companies can spread fixed costs over more policies than
competitors
u@q sGIO sgGic CGU  HN s STATE N4 Siasassnsertme
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Example 1 ()/)}

Storm Pricing: Continually evolving the approach( gjiﬁiﬂie
roup
eg personal lines)
== pre2000 U One arearate for all
—
2000 0 First buildings storm areas introduced, 18 areas
2003 Further research better defined storm areas at
suburb level —resulted in 50 areas
2004 1 Reinsurance costs at “ICA zone” level and more
actual storm data - 58 storm areas introduced
This allows us to compare to a market price (e.g. tariff) and see the attractiveness of
segments
b 2 Insurance Australia Group Limited
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Commercial Pricing — Conceptual Model )})
Insurance
Australia
Group
Achieved Rate £~
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Commercial Pricing — Conceptual Model

C

IAG

Insurance
Australia
Group

Achieved Rate

:

NEMA  SGO
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N4 Insurance Australia Group Limited
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Commercial Pricing — Conceptual Model

C

-8
Pool Calibrate < |IAG
Relativities E. Rostials:
T T = Group
I r
Technical or Statistical ]
Rate ?
\V: l <7 ‘
| Book ~ .
: Rate j
Achieved Rate £~
i .= ", ‘ Insurance Australia Group Limited
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Commercial Pricing — Conceptual Model )))
A
Pool Calibrate < |IAG
Relativities E. Rostane:
T T =2 Group
I r
Technical or Statistical [ |
Rate =a
: 1
1
_ Monitoring
Strategic Influences « Rate Adequacy
* Pricing Elasticity/ d « Renewal/New !
what if's ’ BooR business 2
* Customer/. < [« Frequency/ s
Relationship Rate Severity Extremes /
Value Analysis p Q (exception \VaY/
* Competitor v monitoring)
Analysis « Claims
Achieved Rate g
NEI‘;IQ, 5C F‘O cGu 0 e STATE -' ‘ L\néwaegcgggu?‘s?igaz?mp Hmied
— g8ic = ? - 19
Rate Strength — One of a Range of Regular )))
Reports... IAG

Rustrate:
Group
= Rate Strength - long term measurement of premium pool
adequacy. It factors in the cost of events which may or may not

happen in any one year.

# Divides the achieved “premium pool” by the premium pool
derived from the statistical rate.

# Rating strength of 1.0 implies a premium pool of sufficient
strength to achieve long-term ROC requirements after paying all
claims and expenses.

"E“t 5G l-ﬂ cGU ",4 Insurance Australia Group Limited
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Rate Strength Indicator .... ))2
IAG

Insurance
Australia
Group

Commercial Insurance
20 - Rating Strength

18 J leet

1.6 1

14 | Rating Strength Defined

12 4 # Rating Strength measures
the relationship between
achieved premiums and

statistical premiums

Positive Future Returns
10 - e

Rating Strength

0.8 4

0.6 1

0.4 4

0.2 {

0.0 T T T T T T T T T T J time

N4 Insurance Australia Group Limited
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Why not use a Different Approach? %G/

Insurance
Australia
Group

# Why not follow competitor prices? (control is with the market not the
insurer)

= Why not simply look at portfolio level? (possible, especially if data is
scanty, but less control)

= \Why not just follow policy level granular data? (may not match strategy,
and statistical modelling falls down if not enough data)

# Why not look at last year's claims ?(recent, but may be an abnomal year)

# Could we look at last 5 year's claims? (more data, but maybe changes
since then)

# Could we set at purely technical price? (may lose policies, and cross-
selling opportunities)

m g ", ‘ Insurance Australia Group Limited
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