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Abbreviations and acronyms

FCAA Fellow of the Cyprus Actuarial Association

FCIA Fellow of the Canadian Institute of Actuaries

FIA Fellow of the Institute of Actuaries (UK)

FSA Fellow of the Society of Actuaries

Funding ratio Ratio of end-of year reserve to ahrewpenditure (benefits and

administration)

GAP General average premium

GDP Gross domestic product

IAA International Actuarial Association

ILO International Labour Office

ILO-FACTS ILO International Financial and Actudrigervice

ISSA International Social Security Association

MOLSI Ministry of Labour and Social Insurance

OECD Organization for Economic Cooperation andéd@vment
PAYG Pay-as-you-go cost rate (expenditure as #sofred earnings)
Reserve ratio cf. “Funding ratio”

SECSOC Social Security Department (ILO)

SID Social Insurance Department, Cyprus

SIS Social Insurance Scheme, Cyprus
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Foreword

This report has been prepared in the frameworkhefttust-in-fund project agreement
between the Social Insurance Services of the Minist Labour and Social Insurance
(MOLSI) of Cyprus and the Social Security Departingfithe International Labour Office
(ILO) entitled “Capacity building and Peer reviewr fthe Actuarial Valuation of the
Cyprus Social Insurance Scheme as of 2006” (CYBAGT/YP). This project agreement is
part of a long standing technical collaborationwsatn the ILO and the Government of
Cyprus which has existed since the start of thaabémsurance Scheme. Over time, the
Social Insurance Department of the MOLSI has degesdonational capacities in the area
of actuarial practice. Whilst the ILO conducte@\pous actuarial reviews, the actuarial
valuation as of 2006 is primarily intended to benduwcted by the Social Insurance
Department with assistance from the ILO Social 8gchepartment to validate the work
done and to provide a formal peer review staterirelibe with international standards of
practice. This is expected to contribute to thergjthening of the financial governance of
the public social security system of Cyprus.

This report presents the results of a Peer Revietheoactuarial valuation of the Cyprus
Social Security Scheme as at 31 December 2006adt umdertaken by the International
Financial and Actuarial Service of the Social Sggubepartment, International Labour
Office, at the request of the Social Insurance Bepent of Cyprus.

The Peer Review contains observations in an attesrgudress the following:

- Has the work been completed in compliance with tklevant statutory
requirements and professional standards of préctice

- Did the Actuary have access to the informatioquieed to perform the
valuation, and were relevant tests and analysihemata completed as might
be expected?

- Were the actuarial methods and assumptions usemmpleting the report
reasonable?

- Does the actuarial valuation communicate faifte tresults of the work
performed by the Actuary?

The peer review attempts to ensure the practicdeines for social security actuarial
practice as promulgated by the International Adtliakssociation are met as much as
possible. In particular, attention is paid to emgpsufficient transparency in the actuarial
report such that another actuary would be in atjposio reasonably reproduce the work of
the primary actuary who undertook the valuation.

The present report is limited to a technical peerew and it is not intended to review the
current Social Insurance Scheme (SIS) design, aslir@tion or investment arrangements,
except in so far as these aspects have an impdbea@ctuarial review.

The SIS provides pensions and lump sum benefita ugtirement, death or disability of
participants, employment injury benefits, shortiebenefits in case of sickness and
maternity and unemployment benefits.

Actuarial valuations of public social security sofes play a central role in monitoring and
evaluating public programmes such that peer reviewes becoming an increasingly
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accepted procedure at the international |éual.countries where Governments invest in
building up their own actuarial capacity, in-housetuarial valuations of their social

security schemes take place often relying on theksvof only a few actuaries. The ILO

makes its demographic and financial projection n®deailable through the advisory
services of its International Financial and ActabBervice (ILO-FACTS) located within

the Social Security Department. In addition, it podes and directly implements peer
reviews of in-house and external actuarial reviemith a view to assisting in the

development of national actuarial practice at tbeiad security level as well as to

strengthen public financial governance.

This peer review of the 2006 actuarial valuatiorihef SIS by the ILO-FACTS focuses on
the most important issues, notably, the data, ndetlogy and key actuarial assumptions as
set out the 2006 valuation.

! This is particularly relevant in countries suchCanada where the triennial actuarial reports en th
Canada Pension Plan prepared by the Chief ActuahedOffice of the Superintendent of Financial
Institutions Canada are peer reviewed by an inddgr@nreview panel. Similarly, the practice is
established in the United Kingdom where peer resieny the actuarial reports of the UK
Government Actuary Department on the valuation lnd UK National Insurance Fund are
undertaken.

viii
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Executive summary

This report presents the results of a Peer Revietheoactuarial valuation of the Cyprus
Social Security Scheme as at 31 December 2006adt umdertaken by the International
Financial and Actuarial Service of the Social SigguDepartment, International Labour
Office, at the request of the Social Insurance Btepent of Cyprus.

The Peer Review contains observations on the faligwwatters:

- Has the work been completed in compliance with tklevant statutory
requirements and professional standards of préctice

- Did the Actuary have access to the informatioquned to perform the
valuation, and were relevant tests and analysihemata completed as might
be expected?

- Were the actuarial methods and assumptions usexmpleting the report
reasonable?

- Does the actuarial valuation fairly communicabe tresults of the work
performed by the Actuary?

Statutory and professional requirements

The Cyprus Social Insurance law requires that amasial review of the Social Insurance
Scheme be conducted at least every three yearseéowthe Minister of Labour and
Social Insurance has the right to require moreufeat| actuarial reviews. The law does not
contain a definition of “actuary”.

The Peer review takes into account Internationalu&gal AssociationGuidelines of
Actuarial Practice for Social Security Programs. and thelnternal guidelines for the
actuarial analysis of a national social security pension scheme published by the Social
Security Department of the ILO.

The actuarial valuation was undertaken by Mr. CoStavrakis, FIA, FCAA, actuarial
advisor of the Social Insurance Department (SIDEZgbrus. The professional certification
of Mr. Stavrakis, combined with his experience &®@asulting actuary plus the training he
has received from the ILO on the actuarial modeddusor the valuation make him
gualified to undertake the actuarial valuationha SIS.

Peer review of data collection and analysis

Scheme-specific data were extracted by the Siberfarmat used by the ILO in previous
actuarial valuations of the scheme. Data on insperdons, wages, pensions in payment
and accrued past credits were extracted by thistatat department of the SID from the
administrative database of the organization. Cheelese performed between data
extracted from administrative files and financightesments to ensure consistency. The
determination of demographic and macroeconomicagsans relied on demographic

thtp: //www.ilo.org/gimi/gess/RessShowRessource.do?ressourceld=7958&longTitle=1Internal+guidelines+for+the
+actuarial+analysis+of+a+national+social+security+pension+scheme&author=ILO, +Financial,+Actuarial+and+
Statistical+Branch&ressYear=1998.
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data obtained from the Statistical Service of Cgpamd macroeconomic data obtained
from the Ministry of Finance of Cyprus. Consisterayecks were performed to ensure
reliability of data.

Peer review of actuarial modelling methodology

The results presented in the 2006 valuation aredbas a deterministic model of the SIS
operations, which projects the annual number ofrtdmrtors and beneficiaries, the annual
contribution and investment income, benefits andniattrative expenses, and the
accumulation of the reserve fund at the end of gaah.

The 54-year projection period is consistent withatthised for partially funded public
pension schemes elsewhere. Since the length gérthection period and the number of
assumptions required mean that actual future expegi will not develop precisely in
accordance with the assumptions, sensitivity tests performed using alternative
assumptions.

The 2006 actuarial report does not contain a vetsild reconciliation of results with the
last valuation. Some elements are identified, bubee detailed analysis would be useful.

Peer review of assumptions

Assumptions chosen by the Actuary are appropraatkd circumstances of the valuation.
General demographic assumptions

Future evolution of mortality assumptions is ineliwith projections used in the valuation
of pension systems of OECD countries. Fertilityuaggtion reflects recent trends. The
migration assumption is significantly differentfndhe one used in the last actuarial report.
This reflects the recent experience in Cyprus &gublic policies on immigration. Thus,
the increase in projected net migration is judlifi&iven that migration is expected to
become a key assumption in the next actuarial wesyi¢he model should be developed in
order to more precisely reflect the movement ofk&os in and out of the pension system
and its impact on the financial results of the a#tn.

Economic assumptions

The macro-economic framework at the basis of thtat@mn reflects assumptions
suggested by the Ministry of Finance of Cyprus. uksgtions retained in the report
concerning GDP growth, labour productivity, labdorce participation rates and inflation
are reasonable.

The participation rates for women are assumed ¢oe@se significantly over the next 10
years and to stabilize thereafter. While increaséigrply in the short-term, female
participation rates appear reasonable consideiieg need for consistency with other
macroeconomic variables and the level already exhfdr males participation rates.

As inflation is under control in Cyprus, an assuomptfor a constant 2.0 per cent annual
price inflation rate appears reasonable. Thisleted to the assumed rate of return of the
Social Insurance Fund, which is assumed to follogvgattern of the interest rate on funds
borrowed by the Government

Xii
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Scheme-specific assumptions

The report shows certain improvements from the iptesvreport. In the 2003 review, no
data were available concerning the number of ye&raccumulated past service in the
lower band. This data was available for the 20Q&ome This represents a significant
improvement. The valuation assumes that a certa@ipoption of inactive insured persons
will eventually claim a pension under the schemeuaber of years of past service is
associated to them, and they are taken into aceéouhe determination of new pensioners
and amounts of emerging pensions. In previous tials an arbitrary proportion had been
considered in the valuation and there were few waysonfirm that this assumption was
appropriate. In the 2006 valuation, data were npoegise on persons having accumulated
rights under the scheme and being entitled to claémefits under the scheme. Now the
model more adequately reflects this population imaharacteristics and estimates more
precisely the proportion of new old age pensioribeg will emerge from the inactive
insured persons. This represents another signifioggrovement.

The invalidity incidence rates by age and sex #natused for the valuation are based on
old experience under the scheme. Even if the numbemerging invalidity pensions under
the model may reflect the global experience understheme, there may be differences by
age that are not reflected properly. It is reconmeento analyse in more detail the
experience on invalidity incidence under the schemeé to develop an updated table of
invalidity incidence rates specific to the CypruS.S

Peer review of the financial results
The actuarial valuation report presents appropdataographic and financial results.
Cash flow projections

Financial projections are presented separatelyhi@iower and the upper band, revealing
the different maturity status of the two bands. Taport defines periods of equilibrium

adapted to each band. These different measurespprepriate given the different state of
maturity of the two bands. According to those measuthe period of equilibrium extends
until 2014 for the lower band and 2023 for the upgpend. The report proposes a rule for
determining future contribution rates based of ¢hewasures of periods of equilibrium.
The rule appears appropriate.

Pay-as-you-go (PAYG) contribution rates

PAYG contribution rates for the lower band will irase from 8.5 per cent of insurable
earnings in 2007 to 23.4 per cent in 2060. In thpen band, the PAYG rate will increase
from 3.5 per cent in 2007 to 15.6 per cent in 20BAYG rates may be compared to the
actual contribution rates allocated to each bamddiog-term benefits, which are 8.7 per
cent in the lower band and 5.6 per cent in the uppad. The PAYG rate is projected to
exceed the contribution rate of the lower bandoas s 2008, while the PAYG rate of the
upper band will exceed the contribution of the ugdgend only in 2017.

Reserve ratios

The reserve ratio of the lower band falls from ih.2007 to 0 in 2020. In the upper band,
the ratio decreases from 22.8 in 2007 to 0 in 2041.

General average premium

In the 2006 valuation, GAP has been calculatedHerperiod 2007 to 2060. Since the
PAYG rate of both bands does not appear to haveheghstability in 2060, it may be
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assumed that the theoretical GAP would be slighigjner than the GAP presented in the
report. The GAP is estimated at 15.0 per cent énldlwver band and 8.5 per cent in the
upper band. This demonstrates the insufficiengyre$ent contribution rates.

Peer review of sensitivity tests

The report has been improved, compared to preuviepsrts, by the inclusion of three
sensitivity tests. Separate results are presergmed) @lternative labour force participation
rates for women. Other tests are performed onrdiftemigration assumptions and other
tests simulate the effect of different rates otimetof the fund. These are pertinent tests
considering the variability of certain variablegahe political debate that may affect their
future evolution (e.g. migration).

Recommendations and considerations for future modelling
Measurement of the effect of the minimum pension

The valuation of the Cyprus scheme is made separfatethe lower and the upper band
but there is no mechanical linking between the bhaxks for the purpose of modelling
programming. This may overestimate the effect ef thinimum pension. However, it is
considered that the present model structure doésumduly distort the results of the
valuation.

Number of wage bands

The effect of the minimum pension could also hagerbimproved by separating insured
wages into more than three bands. This could reptes possible future improvement of
the model.

Model improvement

The model has been improved concerning the antadpancrease in credits granted for
education/training in the future.

Communication of results

The 2006 actuarial report is a very informative wtoent. It includes much detail, an

executive summary and useful tables and charts.\tell illustrated, notably concerning

the cash flows between government and the SISsdt iacludes a good analysis of the
financial impact of contemplated changes to theesegh Some elements would however
require a higher degree of detail:

- The review of past experience should be more cehgnsive. Additional
financial, design and performance indicators cdagigoresented.

- The reconciliation with the previous valuationogld be presented in more
detail.

Peer review conclusion statement

Appendix Il provides the peer review statement r@jgrt actuary, Mr Pierre Plamondon,
on behalf of the ILO.
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1.

2.

Introduction

The 2006 actuarial valuation of the SIS includesftilowing principal results:
- Projected cash flows at the current contributite, annually to 2060.
- Projected pay-as-you-go contribution rates.

- Sensitivity tests illustrating the results whigbuld be obtained under various
changes in actuarial assumptions and scheme panamnet

It must be emphasized that these results are mdigtions. They present the outcomes if
all the assumptions were to come true in the futihe parameters involved (e.g., fertility
rates, net migration rates, mortality rates, digghincidence rates, rates of labour force
participation, retirement rates, rates of pricedéase, real rates of wage increase, real rates
of return on investments) cannot be predicted atelyr over the entire projection period.
However, the estimates provide guidance to finapdime SIS and to planning and
management tasks. The sensitivity tests give itidicsr of a range of possible actual
outcomes. With respect to financing a scheme, dfqodar interest are the changes in the
results of the current valuation compared to tlevipus valuation, and the reasons for the
changes.

Sections 2 and 3 of this report deal with statuteguirements and professional standards
of practice and data for the review. The actuamiathodology is considered in Sections 4.
Sections 5 and 6 include comments on the assunspéind analysis of the results of the
actuarial projections. Section 7 deals with comroatibn of the results of the actuarial
review, and the conclusions of the Peer Reviewragection 8.

Statutory and professional requirements

The Cyprus Social Insurance law requires that &magi@l review of the Social Insurance
Scheme be conducted at least every three yearsedowthe Minister of Labour and
Social Insurance has the right to require moreufeat| actuarial reviews. The law does not
contain a definition of “actuary”.

The International Actuarial Association has pronaigl Guidelines of Actuarial Practice
for Social Security Programs® They cover scientific rigour, objectivity and the
transparency, explicitness, simplicity and consicye of information provided in an
actuarial report. The IAA Guidelines provide guidanspecific to social security
programmes, and they have been taken into accouthel Peer Review of the 2006
valuation.

The valuation has also been reviewed taking intmaat thelnternal guidelines for the
actuarial analysis of a national social security pension scheme published by the Social
Security Department of the ILOThe Guidelines summarize what the Department dsgar
as standard practice for actuarial analysis ofada®curity pension schemes. They are

% JAA Guidelines of Actuarial Practice for Social Security Programs. Adopted by Council of the
IAA 21 October 2002 — Effective 1 January 2003.

4http: //www.ilo.org/gimi/gess/RessShowRessource.do?ressourceld=7958&longTitle=1Internal+guidelines+for+the
+actuarial+analysis+of+a+national+social+security+pension+scheme&author=ILO, +Financial,+Actuarial+and+
Statistical+Branch&ressYear=1998.
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meant to serve as checklists for staff memberb@Department, as guidance for external
collaborators and as information for client indtiins and governments.

The actuarial valuation was undertaken by Mr. Co&tavrakis, FIA, FCAA, actuarial
advisor of the Social Insurance Department of Cgpiithe professional certification of
Mr. Stavrakis, combined with his experience as satiing actuary plus the training he
has received from the ILO on the actuarial modeddusor the valuation make him
qualified to undertake the actuarial valuationhaf §IS.

3. Peerreview of data collection and analysis

Historical data and various projections of possiokeire experience are used to develop
assumptions for the projections. The data requinémermally include:

(A) Data on current and past status
— Covered population (by age/sex)
— Contributory earnings of contributors (by age/sex)
— Contributions paid
— Benefit expenditures (by type/number/amount paid)
— Administration expenses
— Assets (reserve fund)
— Investment returns

(B) Data for assumptions
— Demographic data
- Mortality rates/future mortality improvement
Fertility rates
Migration rates
Family composition (structure of dependants)
Retirement rates
. Disability rates/recovery rates
— Economic data
Labour force participation rates
Earnings statistics
Wage/price inflation
Investment policy and performance
National economic data

Scheme-specific data were extracted by the Siberfarmat used by the ILO in previous
actuarial valuations of the scheme. Data on insperdons, wages, pensions in payment
and accrued past credits were extracted by thistatat department of the SID from the
administrative database of the organization. Chealese performed between data
extracted from administrative files and financightements to ensure consistency. The
determination of demographic and macroeconomicagsans relied on demographic
data obtained from the Statistical Service of Cgpamd macroeconomic data obtained
from the Ministry of Finance of Cyprus. Consistertyecks were performed to ensure
reliability of data.

4. Peer review of methodology

The results presented in the 2006 valuation aredbas a deterministic model of the SIS
operations, which projects the annual number ofrtdmrtors and beneficiaries, the annual

2 ILO/TF/Cyprus/R.20



contribution and investment income, benefits andniattrative expenses, and the
accumulation of the reserve fund at the end of gaah.

The model starts with statistics by age and seafal December 2006 on (a) insured
persons (i.e. contributors to the SIS) and theiniegs, and (b) pensioners and the amounts
of their pensions. Throughout the projection pertbé model projects:

- the number and characteristics (e.g. age, seik)sofred persons, pensioners
and other beneficiaries;

- the amount of contributions paid and benefitenesd; and

- projections of contribution income and benefittgmu are combined with
projections of investment income and administragapenses to produce the
amounts in the reserve fund.

The projections are based on demographic and edonassumptions, including
demographic parameters such as fertility, mortabtyd migration, and economic
parameters such as labour force participation rgmese inflation, wage escalation and
investment returns.

The principal outputs from model are:

- projected demographic and financial results, udiclg cash flows and the
accumulated reserve fund; and

- Projected pay-as-you-go cost rates and resetigs.ra

The 54-year projection period is consistent withttiised for partially funded public
pension schemes elsewhere. Since the length gérthection period and the number of
assumptions required mean that actual future expegi will not develop precisely in
accordance with the assumptions, sensitivity tests performed using alternative
assumptions.

Back-testing, whereby a model is validated by caimmgaoutput for years prior to the
valuation date against historic values so thatranessary adjustments to the model can
be made and discrepancies investigated and resisiaedseful procedure. Reconciliations
are conducted of the results of the current adlaeview with those of the previous
review, and the principal causes of changes irrélalts and their impact are identified.
Detailed reconciliations serve as a check on teelt®of the actuarial review.

The 2006 actuarial report does not contain a vetsild reconciliation of results with the
last valuation. Some elements are identified, bubee detailed analysis would be useful.

5. Peer review of assumptions

5.1. General comment on the demographic and economic framework

The process followed for the definition and adoptid the assumption framework. of the
SIS actuarial valuation is of particular intereBtemographic assumptions were set
independently by the Actuary in view of the natofehe SIS long-term perspective and
profile of its insured population. The demographg&sumptions used for the actuarial
report were slightly different (more conservativigym those of the Ministry of Finance
and of the EU Ageing Working Group. For macro-eooit assumptions, the
assumptions of the Actuary were reasonably aligmédthe perspective of the Ministry of
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Finance with minor adjustments to account for thedelling consistency checks. In this
context, the margin for the SIS actuary when silgdhe assumption framework may be
limited. This matter is explicated in the 2006 acial valuation report.

However the alignment of the assumption framewoith wihe perspective of other key
parties provides the following advantages:

» It avoids sterile discussions on assumptions batwesernment officials from various
institutions, social partners and the Actuary st it avoids undue doubts in the
work of the Actuary when presenting the resultghaf valuation and discussing the
financial impact of reform options; and

» It provides a source of readily available inforroatfor presenting financial results in
line with the reporting requirements of the Eurap&aion.

Although the fact that the Actuary reasonably aigrhis assumptions with those of
external parties may cast doubts upon the indepeedand neutrality that should be the
basis of an actuarial review, the conducted seitgitiests on various assumptions as
recommended by the Actuary alleviate the constraisted in this respect. The actuarial
report includes such sensitivity tests.

5.2. Demographic assumptions

Mortality rates

Mortality rates are based on a long-term assumpiioiiife expectancy of 82.5 and 87.5
years respectively for males and females repraggiatn increase of approximately three
(3) years compared to the last valuation. This irgya increase is however reasonable,
considering figures used in the actuarial valuatdfnsocial security schemes of most
OECD countries, as shown in Table 1.

For future actuarial valuations, it is advised todertake a past mortality experience
analysis in order to review the SIS scheme expeei@ver a sufficiently long past period.
It may result in highlighting a longer life expeety for the insured population as is often
found in other countries where social insuranceds providing a full coverage of the

population, namely in working ages.
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Table 1. lllustrative projected life expectancy at birth for selected countries, 2000-2030 (years of life)

2000 2010 2020 2030
Men
Japan 7 78,6 79,4 80,1
United Kingdom 75,5 78,2 80,1 81,3
Québec 76,3 79,4 80,6 81,5
Finland 741 76,9 78,8 80,2
France 75,4 779 80,1 82,1
Sweden 773 79,2 80,8 82,0
Switzerland 77,2 79,8 81,9 83,3
Italy 76,4 779 79,6 81,4
United States 74,0 75,5 76,6 77,6
Women
Japan 84,6 85,9 87,1 87,9
United Kingdom 80,2 82,1 83,8 84,9
Québec 81,9 83,8 84,7 85,3
Finland 81,0 83,1 84,2 85,4
France 82,9 84,9 86,6 88,2
Sweden 82,0 83,3 84,3 85,1
Switzerland 82,8 85,0 86,7 87,8
Italy 82,7 84,4 86,2 88,1
United States 79,4 79,9 80,7 81,6

Source: ISSA, Conference of the Committee of Social Security Actuaries and Statisticians, Helsinki, 2007.

Migration

Leve of net migration. The migration assumption is significantly differea that in the
last actuarial report reflecting the recent expaéein Cyprus and its public policies on
migration. Thus the increase in projected net niigmas justified.

Migration movements. The ILO demographic model (ILO-POP) calculates migyration
figures that are transferred to the economic modutéch, in turn, feeds the pension
module. Thus the movement of migrants in and ouhefcountry does not affect pension
projections. This movement could be simulated gy ke of the “leaving” sheet in the
male and female files of ILO-PENS and a sensititétgt could have been performed on
that. Given that migration is expected to beconkeyaassumption in subsequent actuarial
reviews, the model should be developed to reflemtenprecisely the movement of workers
in and out of the pension system and its impadherfinancial results of the valuation.
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5.3.

Table 2.

Fertility

The total fertility rate has decreased sharply ¢kierast 20 years in Cyprus. It was 2.42 in
1990 and decreased continuously to 1.42 in 200%. 2006 valuation assumes a total
fertility rate of 1.39 in 2006, increasing gradyaib 1.5 in 2022 and remaining constant at
this level for the rest of the projection periothidassumption is reasonable.

Economic assumptions

Cyprus’ economy is characterized by nearly full ®yment and moderate growth.

Forecasting a macro-economic framework is thuseqstraightforward. The macro-

economic framework at the basis of the valuatidieces assumptions suggested by the
Ministry of Finance. Assumptions retained in th@ae, one concerning GDP growth,

labour productivity, labour force participationeatand inflation are reasonable.

Projected changes in GDP growth rates, productivity and employment,

2007-2060
Annual real Annual increase of Annual increase of
Period GDP growth productivity per worker the number of workers
2007-2010 4.2% 1.5% 2.7%
2011-2020 3.6% 1.9% 1.7%
2021-2030 2.7% 2.1% 0.6%
2031-2040 2.5% 2.1% 0.4%
2041-2050 2.2% 21% 0.1%
2051-2060 2.0% 2.3% -0.3%

Future evolution of the labour force participatitates, especially for women, reveals a
degree of uncertainty. Thus, it is appropriate thaensitivity test has been performed on
that assumption. The participation rates for woraes assumed to increase significantly
over the next 10 years and to stabilize thereafthile increasing sharply in the short-
term, female participation rates appear reasor@isidering the need for consistency with
other macroeconomic variables and the level alreedghed for males participation rates.

Figure 1. Projected labour force participation rates (2006 to 2060)
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As inflation is under control in Cyprus, an assuomptfor a constant 2.0 per cent annual
price inflation rate appears reasonable. Thisleted to the assumed rate of return of the
Social Insurance Fund, which is assumed to follogvgattern of the interest rate on funds
borrowed by the Government. The interest rate aggamis equivalent to thieepo rate of
the Cyprus Central Bank less 0.5 per cent-pointtoupe year 2007. Effective 2007, the
interest rate has been assumed equivalent to thgirmahlending facility rate of the
European Central Bank less 0.25-points. This assamjs appropriate.

Table 3. Inflation rate, increase of nominal average wage and interest rate for selected years

Annual nominal increase of Rate of return of the Social

Year Inflation rate the average wage Insurance Fund
2007 2.0% 3.5% 4.5%
2008 2.0% 3.3% 4.5%
2009 2.0% 3.5% 4.5%
2010 2.0% 3.7% 4.5%
2020 2.0% 4.4% 4.5%
2030 2.0% 4.0% 4.5%
2040 2.0% 4.1% 4.5%
2050 2.0% 4.2% 4.5%
2060 2.0% 4.2% 4.5%

5.4. Scheme-specific assumptions

Past service in the lower band

In the 2003 review, no data were available conoertihe number of years of accumulated
pas service in the lower band. However, these @ata available for the 2006 report and
represent a significant improvement compared teipus valuations.

Number of inactive insured persons

Statistics of the Cyprus Social Insurance Departnsbow that a significant number of

persons have contributed to the scheme in the past&re not current contributors. They
are called “inactive” insured persons. The valuatssumes that a certain proportion of
them will eventually claim a pension under the sehea number of years of past service
are associated to them, and they are taken intouatdn the determination of new

pensioners and amounts of emerging pensions.

This population of inactive insured persons hasigmificant effect on the financial
projections. In previous valuations, an arbitrarggortion was considered but there were
few ways to confirm that this assumption was appabg.

In the present valuation as of 2006, data were rpoeeise concerning insured persons
having accumulated rights under the scheme and) legititled to claim benefits. Now the
model more adequately reflects this population ésmaharacteristics and estimates more
precisely the proportion of new old age pensionen® will emerge from the inactive
insured persons. This represents another signifioggrovement.
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Invalidity incidence

The invalidity incidence rates by age and sex usedhe valuation are based on past
experience as observed in the context of the sch&wen if the number of emerging
invalidity pensions coming from the model may refléhe global experience of the
scheme, there may be differences by age that amgroywerly reflected.

It is recommended to analyse in more detail thé paperience on invalidity incidence
under the scheme and to develop an updated tabtealfdity incidence rates specific to
the SIS if there is statistical relevance in ugagt data.

Data time series were analysed. This study shoelgdssible given the relatively small
size of the scheme. Alternatively, a comparativalysis with the experience and legal
provisions of other countries’ social security soles could be investigated. This implies
referring to countries where the definition of oraly invalidity and administrative
procedures are relatively similar to those appliedt Cyprus. If the comparative analysis
would conclude that the incidence rates of thelarotountry could be a useful reference,
then the SIS would be in a position to determit@ading factor series statistically relevant
for its own age and sex pattern of incidence rdths would improve the robustness of the
selected assumptions.

6. Analysis of results
The principal outputs from the model are:

- projected demographic and financial results, uditlg cash flows and the
accumulated reserve fund; and

- projections of the
- pay-as-you-go contribution rates, and

- reserve ratios (end-of year reserve divided by ahexpenditure for
following year).

6.1 Cash flow projections

Financial projections are presented separatelyni@iower and the upper band, revealing
the different maturity status of the two bands. Taport defines periods of equilibrium
adapted to each band, as follows:

- For the lower band: the number of years duringctvthe ratio of the reserve to
the annual expenditure is at least equal to 1.0.

- For the upper band: the number of years duringhwtine ratio of the reserve to
the annual expenditure is at least equal to 9.0.

These different measures are appropriate giverdifferent state of maturity of the two

bands. According to those measures, the periodjafilerium extends until 2014 for the

lower band and 2023 for the upper band. The rgpogtioses a rule for determining future
contribution rates based of these measures of gerd equilibrium. The rule appears
appropriate. However the report should insist @nithportance of inserting such a rule in
the social insurance legislation in order to avodditical interference in the determination
of future contribution rates.
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6.2

6.3

6.4

Pay-as-you-go cost rates

PAYG cost rates for the lower band are projecteidd¢cease from 8.5 per cent of insurable
earnings in 2007 to 23.4 per cent in 2060. In theew band, the PAYG rate will increase
from 3.5 per cent in 2007 to 15.6 per cent in 208AYG rates may be compared to the
actual contribution rates allocated to each bamddieg-term benefits, which are 8.7 per
cent in the lower band and 5.6 per cent in the uppad. The PAYG rate is projected to
exceed the contribution rate of the lower bandoas s 2008, while the PAYG rate of the
upper band will exceed the contribution of the ugmsnd only in 2017.

Reserve ratios (Funding ratios)

The reserve ratio is the ratio of reserve funchaténd of the year divided by the benefit
and administration expenditures in the year. Thi® liadicates the number of years of
outgo at the current annual level of benefit paytsi@md administration expenses which
could be paid by the reserve fund. The reserve ddtihe lower band falls from 1.7 in 2007
to 0 in 2020. In the upper band, the ratio deciefreen 22.8 in 2007 to 0 in 2041.

General average premium (GAP)

The GAP is the long-term level contribution ratguieed to finance a scheme. It is a
theoretical constant rate which could be applietbiimitely. The GAP financial system is
rarely applied in practice. It is used to compédre ¢osts of different benefit packages or
the effect of alternative assumptions. In the 2@€rt, GAP has been defined up to year
2060. Since the PAYG rate of both bands does npeapto have reached stability in
2060, it may be assumed that the theoretical GARIdvbe slightly higher than the GAP
presented in the report. The GAP is estimated & fiér cent in the lower band and 8.5
per cent in the upper band. This shows the ingaffy of present contribution rates.

7. Sensitivity tests

8.

8.1

The report has been improved, compared to previeperts, by the inclusion of three
sensitivity tests depicting the impact of altermatiscenarios for the labour force
participation rates of women, different migratiassamptions and different rates of return
on the fund. These are relevant tests considen@gnherent uncertainty and variability of
cost factors as well as the public policies thay midect the future evolution of certain cost
factors such as migration which bears a direct chpa the insured membership of the
SIS.

The sensitivity tests conducted in the contexthaf fictuarial valuation indicate a high
degree of sensitivity of the above variables.

Modelling considerations

Measurement of the effect of the minimum pension

The valuation of the Cyprus scheme is made separfatethe lower and the upper band
but there is no mechanical linking between the bhacks for the purpose of modelling
programming. This causes a problem when estimakiageffect of the minimum pension
on the scheme.
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8.2

8.3

The minimum pension is paid to an individual if tiegal of their pension paid from both
the lower and the upper band is lower than a cettaeshold. The present actuarial model
only takes account of this rule through the impliassumption that the majority of
beneficiaries receiving the minimum pension referthose having solely cumulated
contributions in the lower band such that the mimmpension is calculated only for that
band. This assumption is based on observed statisihough it is known that there is a
limited number of beneficiaries receiving the mioim pension who have previously
contributed in both the lower and upper bands. sTimplies an underestimation of the
number of projected recipients of the minimum pensi

One possible way to improve the reliability of mcjons of the number of minimum
pension beneficiaries would be to adjust the fingngrojections of the lower band by a
factor reflecting the above situation. Another méree-consuming option, would be to
restructure the actuarial model to project at themes time pensions in the lower and the
upper band and to compare, in each case, arisimgjqres with the level of the minimum
pension. However, it will probably be more appraf#ito consider this second option if the
Cyprus scheme’s pension formula is eventually iaddfand combines the two bands.

The peer review however concludes that the praseoiel methodology does not distort
the results of the valuation in a significant manneelation to the above.

Number of wage bands

The effect of the minimum pension could also hagerbimproved by separating insured
wages into more than three bands. This could reptes possible future improvement of
the model. The Actuary should remain posted orfaitacoming developments of the ILO

generic model that should improve the tools usedwage distribution and bring more

precision in this aspect of the valuation.

Other modelling improvements

The model has been improved for the anticipatedease of credits granted for
education/training in the future.

Future improvements are encouraged to introducetiada past scheme experience
analysis for multi-decrement tables used in thaaa@l valuation.

9. Communication of results

The 2006 actuarial report is a very informative woent. It includes much detail, an

executive summary and useful tables and charis.tell illustrated, notably concerning

the cash flows between government and the SlSsdtiacludes a good analysis and the
financial impact of contemplated changes to theeseh Some elements would however
require a higher degree of detail:

- The review of past experience should be more cehgmsive. Additional
financial, design and performance indicators cdddresented. Appendix | to
this report presents examples of indicators thatdconprove the presentation
of past experience.

- The reconciliation with the previous valuationosld be presented in more
detail. Notably, the significantly lower mortalityates used in the present
valuation (compared to the previous report) shdwddidentified as a factor
explaining differences in long-term expenditure.

10
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Appendix |

References for indicators of the past performance
analysis of a social security scheme

Financial performance indicators

Indicator 2002-03 2006-07 Assessment

Expenditure as % of insured 6.9 % 6.3 % The fast increase in the number of insured

earnings (PAYG cost rate) persons and insured earnings has benefited
to the finances of the scheme and thus
serving to decrease the PAYG rate.
Can be compared to the contribution rate of
10 %. Contributions collected in excess of the
actual PAYG rate serve to increase the
Fund’s reserve.

Investment income as % of 78 % 9.5% Investment income is making an increasing

insured earnings contribution to overall revenues. This is
however a volatile factor which must be
reviewed in relation to the overall investment
market.

Last 3-year nominal yield on 5.7 % 6.8 % Nominal return above expectations. It is

reserve important to identify the reasons underlying
this result.

Last 3-year real yield on 4.8 % 4.2 % Real return also above expectations as the

reserve actual rate of inflation has been observed to
be in line with the assumed level of inflation.

Administrative expenses as 1.3% 1.1% This is an acceptable level and variation

% of insured earnings given the small size of the scheme and in
relation to other countries’ experiences.

Reserve ratio as ratio of 20.8 225 The improvement arises from the combined

annual expenditure effect of higher-than-expected investment
returns and contribution revenues.

Expenditure as % of GDP 22% 23% Gradual increase anticipated due to maturing
of the scheme.

Reserves as % of GDP 40 % 52 % National Insurance Fund growing at a much

faster pace than economy due to favourable
investment performance. This result should
be interpreted with care in view of short- and
medium-term fluctuations whose control is
beyond the social security investment
managers.

ILO/TF/Cyprus/R.20
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Table A1.2 Design-related performance indicators

Indicator 2002-03 2006-07 Assessment

Ratio of ceiling on insured 3.5 2.8 The relative value of the ceiling as decreased

earnings to average insured and measures should be envisaged to restore

earnings its value in real terms as intended in the law.
Despite this result, the ceiling covers a
significant percentage of the total earnings of
the SIS insured population.

Minimum pension as % of 13.9% 11.2%  The relative value of the minimum pension

average insured earnings has decreased and is found to be at a
relatively low level in relation to international
standards. This is resulting from the lack of
measure to index the minimum pension
having not been increased since 1999.

Tale A1.3  Scheme-specific performance indicators

Indicator 2002-03 2006-07 Assessment

Average old-age pension as 39 % 33 % This decrease follows the lack of indexation

% of average insured of existing pensions-in-payment and the new

earnings pensions at relatively lower levels due to
revised pension provisions.

Number of active insured 63 % 61 % This is less than 100% due to the legal

persons as % of employed definition of insured persons excluding civil

population servants (representing 10 % of the employed
population) and compliance to enforce the
registration of all legally covered workers.

Number of contributors per 10.8 111 Despite the increase in the number of

pensioners pensioners, the ratio remained stable over
past four years due to significant increase of
the insured population.
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Appendix I Peer review conclusion statement

The financial projections of the Cyprus Social msiwce Scheme rely on sufficient and

reliable data and appropriate methods and assumsptibhe actuarial report accurately
projects the financial status of the scheme.

On behalf of thelLO ;

Pierre Plamondon, FSA, FCIA
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