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“RISK SHARING IN EMPLOYER PENSION PROVISION”

Andrew Wise ,Andrew Barnes, Andrew Reid

Introduction

In some countries, employer pension provison is a mgor aspect of the economy. UK
penson funds currently amount to some US $1,100 hillion, which is equivdent to

about 80% of the country's annual GDP,

Mogt types of employer penson plan — not only defined benefit but dso some defined
contribution plans - involve teking on ggnificant risks of various kinds. This must be
0 unless the risk of inadegquate retirement income is to be left entirdy with the
employees. This paper focuses on risks associated with cost and cost volatility and
explores mechanisms for risk sharing between employer and employee.

Risks

At the outsd, it is useful to remind ourselves of the risks that an employer faces in
sponsoring a pendon plan. There are many ways of grouping these risks but we have

found it helpful to consder the risks associated with:

®  Theamount of benefit

= When the benefit will be paid

®  How long the benefit will be paid for

®  Theinvesment return on assets relative to the nature of the liability

®  Optionsthat can be exercised by the employee.

UK Experience

The UK has a dgnificant hisory and culture of company penson provison. It is
accepted that individuds find it difficult to save enough for ther own retirement, and
yet the culture is againg providing a levd of dae penson beyond a perceived
minimum leve of requirement. In this framework, company pendon plans have
flourished. The dominant species has been of the find sdary type offering up to
2/3rdsfind sAary.

Up to the 1980s, company managements did not perceive any mgor risk in running
find sday penson plans and investing heavily in equities. In recent years, changes in
the pendons framework are affecting management perceptions about the risks inherent
in providing pengons on thisbads. The main changes are:

= A dautory minimum funding requirement
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" Sautory minimum indexing of company pendgons in line with consumer price
inflation up to 5% per year

®= A change in the company accounting standard for pensons, from SSAP 24 to
FRS 17

=  Development of the London Stock Exchange code for listed companies, to include
requirements on the reporting of company risk management.

Now, final sday penson promises are seen as risky, and are being replaced by
defined contribution arrangements. The risks of equity invetment are now seen more
clearly, following a new tax in 1997 and the more recent setbacks in the equity
markets. Added to this is a growing concern about the continuing trend of improving
longevity. It begins to seem that find sdary penson plans are recklessy dangerous.
What is the truth of the matter, and is there a middle ground to be explored where risks
ae shaed between employer and employees in a controlled, baanced way?

Interested parties

Firgt, aquick review of the interested parties in this matter:

Government: should have an interes in ensuring tha its citizens ae properly
financed for their old age, but may adso have a preference for reducing, or redtricting
growth in, dependence on State pensions and other State benefits. This may lead to tax
incentives for occupationd pensons, but dso to minimum sandards for both benefits

and funding.

Employees. typicdly unwilling to provide adequatdy for their own retirement
without employer support and tax incentives.

Employers. drongly influenced in ther pendon policy by the framework set by
Government including tax incentives. Usars of capitd, as well as investors in ther
business and in their pendgon funds. (Later, we discuss a new idea in connection with
the capital markets))

Insurance companies. in the maket for provison of annuities to penson plan
members. EU solvency requirements effectively require insurance companies to back
ther annuity busness with wel-matched bonds, and to include appropriate mis-
matching reserves. These requirements put a floor under the cost of annuities and
make them look expensive in today’ s conditions.

Accounting standards setters. the FASB (in the USA), ASB (in the UK) and IASB
(internationd) have shown ther enthusasm for cosdy specifying the penson cost
measures to be reported in company accounts — dl now on a bond bass of
discounting.

It could be sad tha the problem of penson plan design has much to do with the need
to baance out conflicting condraints and objectives, some of which are hinted at
above. Therefore we next summarise likdy objectives after which we briefly review

the main types of pension plan design.
2
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Potential objectives

Post retirement income: the prime purpose of a pension plan or retirement scheme is
to provide an income after retirement.

Employee appreciation:  companies will seek to derive vdue from the benefits
provided to support their recruitment, retention and reward objectives.

Minimise costs. for a given levd of benefit, companies seek to minimise both cost
and cost volatility; these objectives may bein conflict.

Risk spectrum of pension plan design

It may be hdpful to consder a “risk spectrum” of plan designs. One extreme of the
spectrum is where dl finandd risks lie with the employer, such as the find sday
penson plan. At the other end of the spectrum are defined contribution plans where
the risks lie with the employee. In between are career average, cash badance and
hybrid designs, to which we refer below.

Highest risk

Defined bendfit Find sdary with fixed employee contribution rate
Finad sdary with variable employee contribution rate
Find sdary with benefit discretions
Career average
Cash balance

Hybrid Finad sdary with defined contribution top-up
Defined contribution for younger employess, find sdary
for older employees

Defined Contribution Matching (ie variable) employer contribution rates
Fixed employer contribution rates
L owest risk

We next comment on the main risk profiles of these dternative plan desgns. It should
be noted that, generdly, employees gppreciate plans with greaster guarantees, and
hence usually greeter risks for the employer.

Final salary plans with fixed employee contribution rate: A defined benefit find
sday plan is the mogt risky type of penson arrangement for an employer. Of course,
sdary increases are within a company's control, to an extent, but that degree of control
is severdly limited by the market for workers.

In the UK, find sday plans ae modly financed using the projected unit method.
Therefore penson resarves include alowance for future sdary increases even though
no such increases have yet been earned. The same reserving principle is built into the
maor penson accounting standards:  FAS 87, IAS 19, FRS 17, etc. However, when
management decisons ae teken about employee sday increases, usudly and
unfortunately no thought is given to the back service cost of those decisons. Instead
the costs are registered at the next actuaria vauation or company accounting date.

3
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Expendgve erors awat an unway company management - who might for example
decide to reorganise employee remuneration structures without redising that a generd
increase in the basc component of pay will be pendonable and will incur a past

service cost.

Such a migtake (which has no doubt occurred) would obviousy be evidence of poor
busness management. But even the annud pay review caries past service penson
cost implications. In principle, a procedure could be established to detect the cost
implications at the time of making decisions about employee pay. For example:

" |ngdl a management discipline that recognises the back service cost of awarding
sday increases when they are given, notwithstanding that part or dl of these
increases for ayear may be regarded as pre-funded.

®" |n a mult-divisond company, require operdting divisons or subddiaries to
recognise the sdary increase cost by paying the cost to head office (who may or
may not pay such money into the penson fund — according to funding
requirements).

®" Fund on the current unit bass and require additiond funding of the back service
cost of each year's sdlary increases.

But in practice, a least in the UK, sdary levels and pay increases gppear to be set with
little or no regard to the knock-on effect on the cost of pension benfits.

Final salary plans with variable employee contribution rate: In the table above we
noted the exigence of find sday plans with a varidole employee contribution rate.
There are a few such plans that require employees to pay a fixed proportion (such as
one third) of the tota ongoing cost — in other words to bear that proportion of any
increase or decrease in the cost after an actuarid vauation This is a design for risk-
sharing, but it tends to mean that one generation of employees may be required to pay
extrafor the pensions of the preceding generation.

The risks and unpopularity of having to ask employees for a very high levd of
contribution in times of poor invetment returns can make this design unworkable,
especidly where the membership profile is not well baanced between active and non+
active members.

Final salary plans with benefit discretions. A more important way of risk sharing in
find sday plans is through the mechanism of benefit discretions. Until recent years
the practice of many UK penson plans had been for the employer and trustees to
review pensions in payment annually and to award pension increases up to the rate of
consumer price inflaion on a discretionay bass But often the funding plan
incorporated an alowance for the cost of future pension increases, so that there was a
safety mechanism. During a period of poor investment returns on the fund, if penson
increases were set a a lower proportion of RPI, then the pensioners would be bearing
apart of the cost.

4
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This mechaniam for risk-sharing is now subgtantidly eiminated by the effects of new
legidation in the UK which requires pensons to be index-linked up to an increase of
5% each year.

But other risk-sharing discretions remain. These are:

" ealy reirement — the discretion of an employer to dlow employees to retire
before normd retirement age on full accrued pension without actuaria reduction;

= commutation — the power to st the terms on which part of the pension can be
conveted to a cash sum a retirement (which is paticulaly attractive for
employeesin the UK because the cash istax free whilst the pension is not).

The commutation discretion is usudly under the control of the trustees, not the
employer.

In the Appendix we describe an option pricing methodology for vauing benefit
discretions and other aspects of risk sharing.

Career average plans. The career average plan is a defined benefit penson plan
without the linkage to find sdary. Indead, the retirement penson is based on the
accumulation of pendon amounts year by year. Each year the amount of pension
earned is caculated as a set percentage of pensonable sdary. This is added to the
amount brought forward from previous years, together with an gppropriate annud
uplift. The annud uplift is determined in accordance with a clearly understood index,
such as that of consumer price levels. The cost of such a plan, per unit of penson
accrued, is less than tha of the find sdary plan because of the lower rate of
revaluation in line with prices. Therefore a larger annua accrud of penson than that
of afind saary plan can be promised for the same cost.

Alterndtively, an amnud bonus addition can be awarded on top of the price
revauation, thus providing a very amilar target levd of benefit as the find sday plan
but with the dement of find sday linkage replaced by a discretionary bonus
arrangement.

The risk-sharing feature of a career average plan with bonus can be valued by the
option pricing method shown in the Appendix.

The career average desgn provides an dtractive blend of sharing financid risks
between the employer and employees, whils aso enabling the conmpany to dign
pensons with its own business peformance to a limited extent. Further advantages
are

® it takes account of the individud’s pay pattern throughout a career, rather than just
in the find pay period as in a find sday plan. It therefore caters for employees
whose earnings may decline towards retirement, such as under phased retirement
programmes that are becoming more popular

®" it may be possble to invest in index-linked bonds that will largdy hedge the
indexation risk in the ligbility

5
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" there is less rik exposure during periods of high sday inflaion or pay
restructuring than in afind sdary plan

Some disadvantages of career average plans are:

" thereisdill therisk of deficitsif invesment returns are lower than articipated

" in the UK there are very few career average plans currently in operation and so the
design is not seen asanatural choice.

However, dtitudes to the career average plan may be changing. We briefly mention
the experience of two organisations n the UK with career average plans. One of these
is The Pensons Trudt, a not-for-profit organisation whose busness is the outsourcing
of provison of pensons for employers in the charities, voluntary and not-for-profit
sector. It has established a multi-employer career average plan that has become
popular with the participating employers. Employers contribute at a rate wdl above
that needed to provide guaranteed benefits. “Surplus’ funds are declared by the
actuary from time to time and are trandferred to defined contribution accounts on
behdf of members. Employers gppreciate this hybrid feeture, which limits cost and
removes any arguments over ownership of surplus. The plan copes very wel with the
fluctuating earnings that are common among employees in this sector.

The other organisation is the UK’s largest private sector employer, and this company
has recently introduced a career average plan with annua bonuses. The rates of bonus

are decided each year by the company having regard to:
= the performance of the fund and

®  the performance of its own busness.

Thus, the penson payouts in the long term should be reasonably well digned with the
company’ s business objectives, and the extert to which these have been achieved.

Cash balance plans. The cash baance plan is Smilar in concept to the career average
plan but is specified in terms of the amount of cash avalable a retirement, not the
anud amount of penson. This dedgn is more common in the USA, where the
accumulation of the cash badance during service is commonly linked to deposit rates
of interest.

Cash bdance plans ae dgnificantly different from find sdary and career average
plans. By expressng the benefit promise in terms of cash not penson, the longevity
rsk is tranderred from the employer to the employee. They are Smilar to defined
contribution plans except that they carry investment risk for the employer.

The funds are typicdly invested in stocks which should return more than depost rates,
s0 that the employer can expect to finance the plan a less than the apparent cost as
seen by the employee. This looks like deight-of-hand. However, on the bass that
there is no free lunch in the financid world, this mis-maching investment policy aso
caries the risk that the employer will have to pay more if invesment returns go below
the deposit rates credited to cash baances. The risk is just like that of a find sdary
plan that is subgantidly invested in equities. It is a risk that can be controlled, and

6
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reduced as much as desired, smply by investing an appropriate portion of the assets in
cash depogits that match the liability.

Note that in principle any kind of index — whether related to investment or @nsumer
prices — can be specified.

Defined contribution pension plans. At the other end of the finandd risk spectrum
are the defined contribution penson plans. Here the cogt is within the employer’s
control and al invesment and longevity risk is with the employee. Present UK
legidation requires pensons from these plans to be taken as purchased annuities,
except to the extent of any commutation for cash at retirement. In other words the
longevity risk must be passed on from the employee to an insurer. This legd
requirement is now being reviewed, as we discuss later, and is not a requirement in
other countries (for example the * Section 401k’ plans of the USA).

But even defined contribution plans are not fully risk-free to the employer. Totd
penson cost depends on the number of employees who choose to participate in the
plan. Therefore entry conditions may be an important design feature. Moreover in the
above table we made a digtinction between defined contribution plans that provide for
matching employer contributions and those that do not. Where employees have a
choice of contribution rates, which the employer will match partidly or fully, there is
even an uncertainty over the average future employer funding rate.

Hybrid plan designs. Whilst a pure defined contribution plan is atractive from a
financid control perspective, other HR consderations may persuade an employer to
sponsor a plan with some guarantees. Examples of this are noted in the table above. A
find sday plan can provide a low levd of bendfits plus a defined contribution top-
up,or the find sdary pensons can be redricted to employees with minimum age and
savice requirements, with defined contribution pensons beng offered to other
employees.

Hybrid plans require careful consideration to gain a proper understanding of the
financid risk profile  Further the complex nature of hybrid plans can sgnificantly

reduce employee gppreciation.

Typesof risk

In discusson of the range of plan desgns we have aready noted the mgor risk factors
of find sdary linkage. We now further the discussion of risk types before looking at
dternative ideas for mitigating risk to the employer.

Investment policy: In the UK it is widdy agreed tha, within the framework that
exids, equities are a paticularly gppropriagte form of invesment for mogt find sday
penson funds. This view is wdl judified by the long-term nature of penson plans
coupled with the fact that the likelihood of equity returns exceeding bond returns
increases over longer time horizons.

7
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The following table shows the proportions of totd penson fund assets invested in
equities and property in various countries.

Country Pension assets Proportion in equities
and property
US $ billions
us 7,770 65%
Japan 2,280 58%
Netherlands 420 53%
UK 1,130 74%

Source: Phillips & Drew Pension Fund Indicators 2001

But in the UK recently there has been increasng cause to question the judtification for
relativdly high leves of eguity invesment. One of the reasons for a shifting
perspective is that the regulatory framework is now forcing a shorter-term view. The
economic redity of penson liabilities is gmilar to that of corporate debt. The
busness risks inherent in gearing up a company's baance sheet by issuing fixed
interest debt and investing the proceeds are clear enough. Perhaps what has been less
cler is the economic redity of the penson/invesment mis-maich when rules and
conventions about pension accounting and funding have been so complicated as to
obscure the true position.

Asxt/ligbility mismatch is, in redity, a very serious risk factor. It is genedly very
difficult or impossble to identify a portfolio of assets that will generate a stream of
income that will maich the expected liability outgo. Assets that have the potentid to
match liabilities are annuities and deferred annuities purchased from an  insurance

company.

Accounting standards. The penson accounting standards of FAS 87, IAS 19 and
now FRS 17 dl now specify a form of actuarid vauaion for company expensng

purposes that is linked to the bond markets.

It follows that if a pengon plan is invested subgantidly in equities then the accounting
entries will be volatile from year to year, except to the extent tha the accounting
conventions smooth the results. This volatility can be a mgor risk factor for the
financdd management of the budness, equd in importance or more important than

cash flow uncertainty.

Accounting standards change from time to time. In the UK, for example, SSAP 24
was firg introduced in the late 1980s and is being replaced by a different standard,
FRS17, between 2001 and 2003. It is possble that the international standard will be
changed and brought into line with FRSL7. The trend of recent changes in pensons
accounting standards is towards more fathful representation of the economic redity
(or at least thet is the apparent intention). To this end 1AS19 as revised in 1999 now
looks dmilar to FAS87, whilst the new FRSL7 resembles both of these but without
any smoothing mechanisms (of corridor and amortised recognition).

These devdopments in penson cost accounting may have profound implications for
the way that company managements view their penson plan risk exposures in future,
8
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The trangtion from SSAP 24 to FRS 17 in the UK may cause concern for many
companies through operating expense increesng dgnificantly or recognisng a plan's
aurplus or deficiency fully and immediately on the company's balance shest.

Longevity: Many benefit scaes were desgned many years in the past when life
expectancy was much shorter.

The age of 65 as the time when people should receive state pensions was chosen by
Otto von Bismarck 130 years ago, at a time when life expectancy for a male was about

40 years, @

The cost of benefit promises has increased dgnificantly as a result of increasing
longevity and there is no indication that this trend is about to cease. Indeed, with
modern advances in medicine fuelled by the advances in genetics the rae of
improvement in mortaity may accelerate.

People will soon live twice as long as today, and have the potential to live for 1,200
(3
years.

Will there come a time when medicd advances can extend the span of human life
amog indefinitdy? Uncertainty about future longevity is akey risk factor.

In a defined benefit plan the penson promise a the time bendfits are earned, that is
during a member's employment, represents a commitment to make penson payments
up to 70 or more years in the future. This is an extremey long time horizon when
compared with long term planning horizons for most busnesses It is difficult to
hazard a guess a what socid, economic, commercia and medica conditions will be
prevdent s0 far into the future If life expectancies continue to increase, is it Hill
sengble to give such commitments?

Legal and regulatory risk: Many governments are in the process of trying to reduce
ther own State benefit liabilities because of demography. Governments cannot rely
on individuad savers to make adegquate persona provison. If savers do not make
appropriate provison for their retirement the government can be left to pick up the bill
through, for example, minimum income guarantees.  Therefore governments are
potentidly or actudly interested in shifing more of the burden to employers.
Examples of thisfrom UK experience are noted below.

Integration of benefits with State pension carries the risk that the State pensons will
be reduced so that an increased burden is trandferred to the integrated company

pension plans.

Further, as the importance of and reliance on occupationd benefits increases,
governments have an incentive to ensure that those occupational benefits are secure —
reducing the risk that pensoners will need to redy on State subgdies in retirement.
Governments increese the security of occupationd benefits by requiring that the
benefits be backed by assets and by imposing redtrictions on the amount and type of
asets.  All this State ‘interference’ increases companies costs (and uncertainty about
those costs) and reduces flexibility in meeting companies benefit obligations.

9
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The UK experience over many years has amply illusrated the hazards of providing
company pendgons when the Government has such a keen political interest in the
results for the citizens. The higtory in brief isthis:

" QOccupationa pensions first became significant early in the 20" century when new
tax legidation created an attractive framework.

= Company pendon plans were typicdly modeled on the Government's own find
sdary plan for its civil service.

"  Market forces of competition for workers gradudly increased the coverage of
occupationd pensons, until they became the normd pat of the remuneration
package for most staff.

®  Successve governments began to place condraints on occupaiond pensions,
even though there was and has never been a requirement on employers to offer
pendons. Chief among these impogtions were the requirements to escaate
deferred pensions of early leavers and pensions in payment in line with consumer
price inflation, up to 5% per year. The minimum funding standard was introduced
in 1997, and this too has crested more problems than solutions, particularly in its
choice of investment mode.

"  Pengon plans have been forced to increase benefits for one group on grounds of
European law on sex discrimination.

" The presnt podtion is tha a new minimum funding regime is likdy to be
introduced, in which greater reliance will be placed on the guidance of the actuary
coupled with improved disclosure of information to plan members. (Perhgps this
is going to be another example of risk trandfer, in this case to the actuary.)

"  There is ds0 a growing expectaion that for the firg time the UK will introduce
legidation requiring membership of an employer’s penson plan to be compulsory.
This could add ggnificantly to employer cods depending on wha minimum
requirements are set.

Defined cortribution arrangements have not escaped legd risk. The once revered
Equitable Life Assurance Society (which effectively founded the work of actuaries)
fell foul of an unexpected legd ruling by the House of Lordsin 2000. The problem
here affects about one million people, and it is unresolved at the time of writing this
paper. On top of this problem, many members of defined contribution plans have now
experienced for the firgt time the shock of amgor fdl in the value of ther funds. We
have aminimum contribution requirement for defined benefit plans. Will there be one
day aminimum benefit requirement for defined contribution plans, turning them into
hybrids?

At present companies see the trangtion from defined benefit to defined contribution
plans as a way of shifting the risks to employees. We speculate that a future legd
framework might discourage this.

Taxation: The taxation postion of penson plans can be changed, particularly where
favourable taxation satus was once granted as an incentive to establish occupationd

10
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pendons. Examples of such changes which have been witnessed in the UK or
elsawhere include:

"  Patid or complete removad of tax dlowances on employer and employee
contributions

"  Tax dlowances previoudy given may be removed or redricted on investment
income. Taxation relief treaties with the overseas countries may change.

"  Tax dlowances previoudy given on benefits in payment may be reduced or
removed.

Risk-sharing solutions

We have identified the main aress of risk to employers. We have aso noted the
spectrum of dternative plan desgns that are avalable. The basic choice from among
these dternatives enadbles company management to divide the totd pension risk

between employee and employer.

Now we discuss some further ideas for managing the penson risk. The idess we
discuss are in the two key areas of:

= asxt/lighility mis-maich
" |ongevity risk.

Asset/liability mis-match before retirement: No traded asset is available, or is ever
likdy to be avalable that will hedge the find sdary pendon lidbility. This is because
sdary increases are under the direct control of management. It is possble that bonds
that are tied to an index of nationa sdary escaation might be marketed, but we are
not aware of any such ingruments at the present time.

In the UK, bonds indexed to consumer price inflation do exis. The firg such
indruments were British Government bonds, and they were issued in the early 1980's
in response to demand from one or more insurance companies. Other countries
including Canada, France and the USA have followed suit. Some UK companies have
now issued index-linked corporate bonds.

In our discusson of dternaive plan designs, we referred to the career average formula
where the accrued pendion is augmerted each year in line with a suitable index such as
consumer price inflation. In principle, the cash bdance plan could be indexed in this
way. Here lies an degant solution: namely that companies should consder issuing
penson promises of a type which are cagpable of being matched by available traded
asets of amilar type. In other words, if the same index (probably consumer price
inflation) is used for the asset as for the liability, then the asset/lidbility mis-match can

be properly managed. Thisrisk factor can even be diminated, if so required.

Idedly, to diminate asst/liability rik, an index-linked pendon plan would be
invested 100% in a diverdfied portfolio of index-linked corporate bonds — if it were
possble to create one. The yieddd on such a portfolio could be equivaent to the
company’s cost of servicing its own long-term debt. Such an investment portfolio

11
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would be conceptudly dose to investing the fund in the company’s own debt, but with
the credit risk divergfied to aminimum.

There is an economic logic to this idea. According to finance theory there is no free
lunch, so why design and invest a penson plan as if there were? In comparison, the
common practice of promisng pensions linked to find sdary and investing the fund in
equities seemsillogicd. It is a practice merdly based on precedent and circumstances.

In practice, the circumdtances are that most companies will not issue fully inflation
linked debt. The posshility of a return to higher rates of inflation would be an
unacceptable business risk. Some governments do issue inflationlinked bonds, but the
yields can be rdatively low. A company that borrows from the market and invests
cash into its pendgon fund and from there into government bonds is wading the
difference between the two rates of interest.

However, there is scope for refinement of the risk-sharing, this time in relaion to the
corporate debt. If fully inflationlinked debt is too risky for most companies, what
about limited price-indexed (LPI) bonds? Within te last year, this new idea has been
promoted in the UK and a few smal issues of LPI bonds have appeared. The limit on
price-indexation is 5% per year — the same as the datutory rate of indexation of

pensonsin payment.

From the point of view of an issung company, the risk of LPI bonds can be
acceptable. In fact, for busnesses whose earnings are strongly influenced by inflation,
savicing this type of debt may be more atractive than paying out a fixed rate of
interest. We, therefore, suggest a combination of these two ideas for efficient penson
plan desgn in future:

®  Career average pension formula, indexed to LPI

"  the deveopment of subgantid markets in LPI bonds, in which such penson funds
can inves.

The development of such bond markets will require explanation and education on a
large scdeif it isto succeed. Actuaries are the people to do this.

Longevity risk: The nature of a defined benefit promise in respect of the period after
retirement is that of a guaranteed annuity. The guarantee is to pay a stream of income
to a pensoner for the remainder of the pensioner's life.  The income stream may have
additiond provisons ataching to it: for example the income may escdate and/or may
continue on the desth of the pensoner to the surviving spouse, perhaps at a reduced
rate.

Annuities are provided to ensure that former employees have a regular income
throughout their retirement.  Providing a guaranteed income helps prevent former
employees from becoming impoverished & a time when they are least able to work for
a living. Many employees are not financidly literate and find saving and investing
adequate resources for retirement and then managing those assets during retirement
chdlenging. These issues are compounded in a former employe€'s advancing years as
ther faculties wane.
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8.14

8.15

8.16

8.17

8.18

Section 401k plans have become very popular in the USA and may be a modd for
future developments in the UK. But Section 401k plans do not provide any kind of
annuity guarantee. It will be interesting to observe the US experience of these in future
years, when they will be tested for reslience againgt the problems of stock-market
fluctuations and ageing pensoners. To be blunt, what is the risk that these funds will
run out of money?

If 401k plans were widdy available, why would any company wish to take on the risk
of financing pension payments to former employees for an indeterminate and probably
ever-lengthening number of years? And where such plans are not avalable, is it
possible that a least part of the longevity risk can be shared between employer and
employee?

Three dternative solutions are;

®  Specify the pendon promise in terms of a lump sum & retirement, so tha the cost
is independent of longevity. Provide for converson of lump sum into penson
within the penson fund on a bass which is s&t by the company, and which can be
vaied from time to time according to investment conditions and expected

longevity.

"  Provide for regular upward reviews of retirement age according to emerging
mortdity experience. For example the objective could be to arange that the
expected period of recept of penson remans broadly congtant, perhaps in
proportion to the period of employment.

®" Fund for a target rate of pension increase, but guarantee less - even no increase at
al. Annua increases would be a discretion of the company.

Clearly, any of these idess requires a regulatory framework that dlows it. In the UK
a present, the first option is currently workable, the second is condtrained, and the
third is now being eiminated by legidation that Sarted to take effect in 1997.

Mike Wadsworth and Alec Findlater have presented an dternative to the traditiona
annuity mode to the Congress in their paper on Reinventing Annuities . Their paper
condders the issues dfecting the desgn of annuities and in paticular the trade-off
between invesment guarantees and survivd guarantees. In the paper, Messrs
Wadsworth and Findlater propose a new modd, which divorces or unbundles the
investment aspects of an amuity from insurance agang surviva. The concept of the
proposed modd is of an investiment fund with the following key features

B assats avalable for lifetime but forfeit on death

®  income teken by cashing in assets between a minimum and maximum (subject to
periodic review)

" aurvivd credits added to the fund, representing a transfer from those who die to
those who survive (subject to periodic review)

" investment return on the fund enhanced through the survivd credits.
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8.19

8.20

8.21

Under this model, guarantees can apply, to a greater or lesser extent, to the investment
fund or the insurance againg survivd. Neverthdess the annuitant or pensoner may
be carying both investment and longevity risk to some extent and s0 the sustainable

level of income cannot be guaranteed in the same way as atraditional penson.

For a member of a retirement benefits plan, this proposed model provides a natura
extenson to the accrud of aretirement lump sum offering flexibility in

® theinvestment dstrategy post retirement

" the shape of podt-retirement income over time

and a the same time ensuring that the assets last for the member's lifetime.

For the sponsor, the advantage is that their risks can be limited whilst taking comfort
from providing some measure of income security to former employees in retirement.

Summary/Conclusion

In some countries, employer pension provison is a mgor aspect of the economy. The
riks involved, especidly those rdding to invesment, mortdity, accounting
sandards, legal and regulatory requirements and taxation, can be very ggnificant.
This paper has consdered how these risks impact on different types of employer
penson provison and looked a some ways of mitigating these risks. The area of
mitigating these risks is where actuaries are as competent as anyone ese to advise and
should be encouraged to add vaue to their clients by doing s0.The opportunity exists
in particular to look at:

"  New or rdatively uncommon types of plan design, such as career average plans

" Securities that could reduce dgnificantly assetllidbility mismetching, such as
indexed bonds with a cap on the indexation (powerful in conjunction with a career
average plan with matching indexation)

®  Revidting the traditiond annuity dructure — it may be possble to increase the
atractiveness of annuities by unbundling the investment guarantees and survivd
guarantees.
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Appendix

1

This gppendix describes amethod for valuing pension ligbilities by option pricing.
The method is applicable to the Situations mentioned in paragraphs 6.14 and 6.17,
wherethereis an dement of employer discretion over the amount of the benefits

payable.

Take agmple example of aliability of £1,000 cash due in ten years time subject to
future price indexation. The principles of what follows are amilar if we were to look
a amore redidic pengon ligbility profile.

Wework interms of redl discount rates throughout. Any vauation of the ligbility is
therefore of the form 1,000 / (1+i)° wherei isthe red discount rate.

Suppose the following dternative rates for theratei:

= 2% currently available in the gilt market (the genuindly risk-free rate if a 10 year
non-coupon paying index linked gilt were avalable);

" 3% for an assumed rate of return on amixed asset portfolio which will be used to
fund the lidbility.

The dterndtive liability vaues are then:
= 820 at 2%
" 744 a 3%

Gilt-based valuation
If:

the ligbility payment of 1000 index-linked is definite,

the right kind of matching gilt isavalable,
®  andthereisno credit risk that the 1000 will not be paid:

then all ligbility risk could be hedged out by investing now in 820 of the supposed ten
year index-linked gilt. 820 would have to be the market vaue of the lighility.

If acompany hasissued such aliahility, then its value from the shareholders
perspective is 820. So long asinvestors know al about the liability, this vaue will be
factored into the market price of the company’s shares.

Asset based valuation

Thisliability isfunded, and a pool of assets has been set asde to meet it. The assets
are invested in arange of equity and other investments. The actuary and the company
management agree that it is reasonable to assume a 3% red return on thisfund. The
actuary advises the company on the amount of fund to be set asde, and the
recommended figure is 744 as noted above.

We suppose that the company management accept this vauation and set asde afund
of precisely 744 to meet the expected liability.

16

VI\C:\Cancun3\Papers\PE_176.doc



10

11

12
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But the investment policy is necessarily alittle risky, so the actuary points out thet the
fund will probably not earn 3% redl. 1t might do better or worse, and indeed will
amog certainly not perform exactly in line with the assumption.

In view of this, the actuary advises that the pogition should be reassessed in the future,
when he will compare his assessment of the liability vaue with the market value of

the assets from time to time. I the assets have outperformed the 3% red return, some
money can be returned for other use in the company. |If the fund has underperformed,
the company will need to top up thisfund. The management accept this advice, and
they accept the risk that there may need to be some increase in contribution from time
totime.

Whét is the shareholder view of this?

Sharenolder valuation of liabilities 820
Actuarial valuation of licbilities 744
Unfunded _76

From a shareholder perspective the unfunded liability is 76. The shareholder interest
in the company's pension arrangements, taking account of the assets and liabilities, has
anegative vaue (-) 76. This negative vaue is effectively brought into account by the
market when vauing the company's shares.

The company management have agreed to afund of 744, but they have committed to
something beyond that. On behalf of shareholdersthey have dso committed to review
and correct the funding requirement at future vauatiors.

The company management have in effect issued a put option on behdf of the
shareholders: they are saying that if the investment return fals short of 3 per annum
redl, which it could do, then the fund can cdl for atop up. It may or may not be
possible to buy this put option in the market, but either way we can estimate what the
price would be. To smplify the modd we now assume a single actuaria vauation at
the end of the 10 years. The calculation can then be made using the Black-Scholes
formula. The parameters are 2% for the risk-free discount rate and an assumed annual
volatility of the fund' s performance relative to the gilt rate - say 10% for now.

Congder acdl option on astock with present price F and future strike price L at time
t. Thisisan option exercisable only at time 't to buy the stock then at the fixed price of
L.

The Black- Scholes formula for vauing thiscal optionis
C=FN(dy) - L e" N(d,)
where:
® ristherisk-free instantaneous rate of return
" di=(n(FL)t+r+Y%s 24t /s
" do=(n(FL)t+r-%s Atis
® s isthesandard deviation of stock price volatility over unit time
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= N() isthe cumulative digtribution function of the unit norma probability
digtribution.

The Black- Scholes formulafor the corresponding put option (to sell stock at timet at
pricel) is

P=Le" N(-dy) —F N(-dy)

We gpply these two vauation formulae to our smple pension examplein the
following way. Fird, replace the stock by the portfolio of investmentsin which the
fund isinvested. Next, suppose the ligbility isthe single payment L due at timet.
(Note: L isexpressed in real, not money terms, so r isthe risk-free red return.)
Finaly, assume a present fund equd to the actuariad assessment on the basis of an
assumed instantaneous rate of return g, so that F/IL = &%,

Writing § =g —r, the expected premium return from the portfolio in excess of the
risk-free rate, the formulae become:

C=F(N(dy) —e'" N(dv))

P=F (&' N(-d) - N(-dy))
whee di=(- § +%s dtis

dh=(-9 -%s?2)t/s
Noting that in general N(-d) + N(d) = 1 we derive the equation:
P-C=F(e''-1)

Thisis equivdent to the principle of put-cal parity, which states that the pay- offs
from (and therefore the va ues of) the put option minus the call option are equivadent
to those from the risk-free asset minus the risky stock (or portfolio).

The shareholder vaudtion of the pengon lighility is the sum of:

Fund + Put option value — Call option value
Thisis F+P-C=Fe'

=L e—l’t

which istheliability vaued & the risk-free rate.

The present value of the put option, with both F and L at 1000 in our example, is 141.
The company might actudly be able to buy such an option to remove any future
demands upon it, and that would be the market price to do so. The put option isthe
market-based vaue of the downside risk to the company — therisk thet it will have to
meet the cost of future deficiencies.

The management dso have a cdl option on their fund — the option which they would
exercise to withdraw cash if the investment return exceeds 3% redl, which it may well
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do. The cdl option isthe corresponding va ue of the upside benefit to the company of
investing in risky assets. The vadue of the call option isfound to be 65 and the net
impact of the two optionsis:

141-65=76

So the vaue of shareholder interest in the company pension position is a net debit of
76, precisdy the figure which we identified above.

Risk-sharing liability
Now suppose that management can to some extent control the downside risks, such as
the management control over bonus rates in a career average scheme.

Suppose the liability payment after 10 years is targetted at 1,000, but would be less if
the fund is inaufficdent a that time Let us suppose a lower limit of 900 that is
guaranteed by the company/pension fund. The target of 1,000 would be achieved from
future discretionary bonuses totaling 100.

The way to model this is to take credit for a put option a 900 instead of 1000, because
the company will not be obliged to fund a shortfal if the pay-out is no less than 900.
But the cal option is 4ill a 1,000. The vadues are shown as fallows, gill assuming a
fund of 744.

Shareholders Members
Vaue of 1,000 payment 820
Cdl option on surplus 65
Put option on future deficit (-) 90
Lossto members 141 — 90 = (-) 51
(-) 25 769

The totd interests in the fund are ill 769 - 25 = 744 but they have been re-distributed.
From a shareholder perspective the liability of 1000 @uld be regarded as vaued a a
discount rate of 2.7% to arrive a the market-based vauation of 769. The downside
risk (vaued above a 90) is decreased in vaue and the market discount rate is
increased above the risk-free rate.
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