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1. Executive summary

Insurance companies issue policies where they agree on indemnifying or reimbursing the policyholders and beneficiaries for losses that occur in the future under the terms of the policy. The insurance business is based on sharing the risk, but because the losses occur in the future also investments play a key role.

Business planning is based on assumptions about the future. In practice there are a lot of uncertainties around the future. Though the insurable risk of a peril may be adequately measured, the policyholder's future behavior affects the risks of the company. And if the assumptions fail because of policyholder behavior or because of other reasons, the company has to take measures in amending its strategies and policies.

The options impeded in the insurance agreements may affect both the cash inflows and cash outflows of the company. Affect caused by policyholders is called policyholder behavior. Affect caused by insurance companies is called management actions. Sometimes the management may be required to take measures outside the scope of policyholder behavior, but running a company in general is not covered by this chapter.

Managing risks requires cooperation in the company. Managing policyholder behavior risks involves for example actuaries, risk managers, investment personnel and lawyers.

The policyholder behavior affects both on the size and quality of the insurance portfolios and the claims paid. The behavior may affect the companies both in a positive and negative way.

There may be legal requirements to take into account the policyholder behavior in a certain way in certain calculations, like when calculating the technical provisions, but the policyholder behavior should be taken into account through the whole policy cycle and already during the product design phase.

2. Identification of policyholder options

Policyholder behavior should be considered already during the product design phase. The assumptions made during this phase should be verified later during the product cycle. It is not essential to avoid policyholder behavior but to manage it.

	Policyholder behavior
	The reality
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	Level unexpected
	Level as expected
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	Rational behavior
	 
	-
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	---
	 

	
	
	Not expected
	++
	--
	 

	
	
	Expected
	--
	-
	++


The companies should identify the options of the policies and both the rational and eventual irrational behavior of the policyholders.

There is normally a trigger that starts the rational behavior. If a mathematical model includes the same trigger, then also the rational behavior assumption may be modelled.

Rational behavior is, for example, in place where a policyholder terminates his motor insurance agreement if he may get the same cover from another insurance company with a lower price or where policyholder surrenders his life insurance policy in case the surrender value is higher than the value of the policy at the end of the policy period.

The first example above is an example of the competitive pressure the companies are facing. The pressure exists but it is difficult to forecast the effect. The effect of the behavior is typically unexpected. The second example is an example against which the companies have normally been prepared in the terms and conditions of their policies.

The companies should avoid a situation where it is not capable to identify policyholder options at all.

Irrational behavior is, for example, in place where the policyholder terminates a policy though the guaranteed interest is higher than the expected yield from alternative investments. Also this irrational behavior should be estimated and modelled.

Moral hazards, adverse selection and insurance frauds can also be classified as irrational policyholder behavior.
3. Recognition of policyholder behavior

Policyholder options should be recognized already during the product design and pricing phases because it may affect on the profitability of the product and business processes of the company.

When calculating technical provisions for accounting and solvency requirement purposes, there are rules which future cash flows should be taken into account in the calculations. In some jurisdictions also policyholder behavior has to be taken into account.

For example, Solvency II regulation
 requires explicitly that the policyholder behavior has to be taken into account:  "When determining the likelihood that policy holders will exercise contractual options, including lapses and surrenders, insurance and reinsurance undertakings shall conduct an analysis of past policyholder behavior and a prospective assessment of expected policyholder behaviour."

IFRS ED 4 does not mention explicitly the recognition of policyholder behavior, but in the article 22 (d) there is a requirement that the estimates of cash inflows and cash outflows shall "incorporate, in an unbiased way, all of the available information about the amount, timing and uncertainty of all of the cash inflows and cash outflows that are expected to arise as the entity fulfils the insurance contracts in the portfolio". However, the IFRS application guidance states in paragraph B63 that "the measurement of an insurance contract shall reflect, on an expected value basis, the entity’s view of how the policyholders in the portfolio that contains the contract will exercise options available to them, and the risk adjustment shall reflect the entity’s view of how the actual behaviour of the policyholders in the portfolio of contracts may differ from the expected behaviour". This means that also IFRS requires recognition of policyholder behavior. 

The regulations may have provisions also on contract boundaries. The contract boundary is the point after which cash flows may not be recognized. It is a boundary between existing and future business. Current contract boundary regulations take into account at the same time both policyholder behavior and eventual management actions. Namely, if the company may terminate a contract, reject premiums or amend the premiums or benefits, this may affect the policyholder behavior and in some cases a contract boundary is established. 

Outside calculation of solvency requirements for regulatory purposes it is possible to use only assumptions on the lapsation and surrender behavior instead of contract boundaries, especially if this reflects better the development of the insurance portfolio. This is the case e.g. in some ORSA scenarios and calculation of economic value.

4. Typical policyholder options

It is not possible to list exhaustively all the possible options embedded in the contracts. In the legislation and in the literature there are different categorizations, e.g.:

· discontinuity options and continuity options

· surrender value option, switch option, paid-up policy option, annuity option, policy conversion option and extended coverage option

· life and annuity options

Here there is an unexhaustive list of separate options categorized by life/non-life and life options:

· Options common both for Life/non-life insurance

· lapses and surrenders

· change of insurance cover

· change of contributions to the policy

· alternative indemnities (lump sum/annuities, cash/payment as kind)

· loyalty bonus (within a company or a group)

· Options common to life insurance

· paid-up policies

· continued insurance

· flexible pension start age

· guarantees for the future premiums

· at the end of savings period, payment as lump sum or as annuities 

· election of funds in unit linked policies

· switch-option (between funds and with profit reserves)

· options embedded in variable annuities

5. Trickers to utilize options embedded in the policies
There are many reasons why policyholders make use of options:
· Changes in need of coverage: the policyholder sells, for example, his car or after divorce there is no need for mutual death policy.

· Need of money: the policyholder builds a house or his financial situation meteorites

· Increase of premiums or decrease of benefits, especially if compared to those guaranteed by competitors

· Changes of economic environment: in case of unstable economic environment especially new contributions from the policyholders tend to reduce

· Beneficial to use the option: projected future development of the surrender value is lower than the current surrender value

· Changes of regulation: changes in tax-deductibility

· Changes in competition environment: competitors start selling the cover cheaper, there are newcomers in the market or there are substitutive investment products

· Claims practices: Rejection of claims may cause unsatisfaction

· Reputation: news of applied ethical practices of the company or poor financial situation
Use of an option can be both positive and negative from the company point of view. Quite often the use of option is negative, but for example in the low interest rate environment lapsation of a policy may benefit the company because it gets rid of an unprofitable contract.

6. Lessons learnt

Some options have turned out in a long run to be unprofitable for the companies. Here we present two examples:

During the current low interest rate environment companies have realized that long-term guaranteed interest products with profit participation features have had too big guarantees. If previous even 4 – 5 % guarantees were not considered to have any problems, currently even a 0 % guarantee is a real guarantee. Even though the companies may have hedged their interest rate risks, the policies may have had options that also future premiums are entitled to the same guarantees. Also an option to amend the annuity period has been costly. Many companies have nowadays started to opt out from the investment risks and started to sell unit linked products.

Another set of costly products have been so-called variable annuity products which are basically unit linked products together with special riders. The following set gives a good picture of the many products in the market:

	GMDB
	Guaranteed minimum  
	death benefit

	GMWB
	Guaranteed minimum 
	withdrawal benefit

	GMAB
	Guaranteed minimum 
	accumulation benefit

	GMIB
	Guaranteed minimum 
	income benefit


The guarantee itself has been expressed in several ways: paid premiums with/without loadings, paid premiums together with bonuses and there may be a ratchet.

Because the policyholders make the investment decisions and the companies carry out some of the investment risks, the products have been costly for the companies. There is also an eventual moral hazard, if the value of the investments is below the guarantee.

Managing the risks of variable annuity products requires quite often stochastic calculations. However, if e.g. death cover of GMDB product is charged annually and its annual premium equals the capital-at-risk, the health insurance can be compared with annual term life insurance.

7. Management of policyholder options before the policy is in force

Policyholder options should be considered during the product design phase and pricing the option. If eventual policyholder options have been identified, then it should be considered whether they will be kept or not. If they will be kept, then it should be analyzed, if there is need for additional charges, like charges for asset reallocation or amendment of annuity period.
Limiting the optionalities may also possible if determined in the terms and conditions of the policy. For example, in variable annuity products, the available funds may be managed by the insurance company itself or there is a limit for the liabilities.
It is important to identify cases where there is moral hazard, adverse selection and insurance frauds possible.

8. Management actions

Future management action is conceptually linked to calculation of best estimates. In order to be able to calculate the effect of the management actions, assumptions of management actions have to be set. 

Though the management of the company has to consider separately in each case what would be the best possible action in the current situation, for calculation purposes a realistic management action plan is needed. The management action plan should be revisited regularly and especially if in practice the management has behaved in a different way than described in the plan.

Some management actions are annual, like decision on the bonuses, but the companies have a bonus policy or practice which can be modelled also for the future.

Policyholder behavior can be a tricker to start a management action. For example, if the policies start to be unprofitable, in some jurisdictions it is possible to amend the premiums and terms of the policy.

A typical management action is reallocation of assets. There can even be legal restrictions how big equity exposure the company may have in its asset portfolio. Also hedging is possible.

Changing reinsurance strategies can also be considered.

Also change of selling strategies is possible. Some product line can be even put into run off –position.

10. Assumptions

Modeling policyholder behavior and management actions is based on assumptions.

Solvency II requires that the assumptions used for calculating the best estimate shall be based upon up-to-date and credible information and realistic assumptions (SII directive, art 77 (2)). The delegated acts have additional provisions regarding assumption setting.

Assumption setting requires expert judgment. There are many drivers that affect the policyholder behavior simultaneously. Let's consider the lapsation:

Lapsation may depend on the age of the beneficiary and duration in force. Some findings show that lapsation of investment products has a peak approximately at the age of 30 and then at the retirement age. On the other hand, the lapsation in general may slow down gradually. 

The age dependence shows that the policyholders have need for money sometimes. At the age of 30 the young families buy or build their houses and at the retirement age people have possibility to travel around. Quite often option to withdraw money from the policy is used as a selling argument. So, it should be noted when modeling the future cash flows.

There are, however, also other drivers for the lapsations, see the list above in point 6. 

Lapsation will be further discussed in the next paragraph 11.

As shown in this lapsation example, the challenge is to identify the different components of the policyholder behavior. Of course, statistical methods can be used, but also expert judgement. In order to better understand the policyholder behavior, surveys targeted to the policyholders and questionnaires in the claim event give valuable information for the actuaries when setting the assumptions and when modeling the cash flows.

11. Application of behavioral economics

Utilizing policy options is from the policyholder point of view a decision-making process. Quite often there is in place uncertainty of the profitability of the action. Also behavioral economics studies the same problem. Understanding behavioral economics helps also understanding policyholder behavior. Good references to this subject are Daniel Kahneman's and Richard H. Thalers books and from insurance industry point of view 
. Here we refer just a few findings from behavioral economics.

Behavioral economics questions if people always act rationally. Also insurance companies should ask the same question in regard to policyholders. It is important to note that not all policyholders behave irrationally.

Behavioral economics has found that people tend to be risk-averse for gains and risk-seeking for losses. People e.g. buy products with lower risk or sell those investments from where they gain profits rather than those from where they make losses. Because of so-called anchoring people may value the loss compared to e.g. purchase price or a later higher value. This behavior affects also lapsation of different types of savings policies.

Also so-called endownment effect reduces lapsation rates. Endownment is a status quo bias. When people have bought an insurance, they do not want to lapse it, though lapsation would be rational behavior. The costs 
But not all people are risk and loss averse. This mixture of different policyholder types affects the size and quality of the insurance portfolios as will be discussed in the next paragraph.

It is also worth noting that for a wealthy person, loss of money does not mean the same as for one who is not. So, depending on the composition of policyholders affect the lapsation.

Some behavior in non-life insurance may also be understood with the findings of behavioral economics. For example, people act differently based on how choices are presented. This is called framing. If we have the same discount for an already cheap product or an expensive product, the offer for the cheap product seems to be better. 

12. Modeling dynamic policyholder behavior

One alternative in modeling policyholder behavior is to use dynamic lapsation models, see IAA's book on Stochastic Modeling.
 The book proposes to use the following formula for lapsation rate:
Lapsation rate = Base Lapse * Dynamic Factor

We know that in some non-life insurance classes the dynamic factor follows the economic cycles quite well, for instance in worker's compensation insurance.
In life insurance the formula is often more complicated because there are several drivers that affect the lapsations simultaneously. Some life companies have noticed that an evident correlation between lapsation rates and economic cycles can not be found. Maybe some auto-correlation exists so that in the slump of the cycle there are more lapses than normal. The Dynamic Factor also depends quite often on the terms of the policy. For example, in the low interest rate environment, also the guaranteed interest rate and possible bonus policy should be taken into account.
In the previous paragraph people were classified as risk-averse and loss-averse and those who are not. Depending on the category of policyholders, the effect of the behavior may go into opposite directions. It is relatively easy to show that under some assumptions the lapsation rate of the whole portfolio may vary in an unexpected way and also that the share of different behavior categories may change from year to year.
15. Summary
Modeling policyholder behavior is challenging and requires thorough understanding of company's policyholders. As long as that data is not available, the actuaries should use more simple methods and expert judgement. However, understanding the drivers of the policyholder behavior gives the actuaries explanations why it is sometimes difficult to fit the model into the reality.
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