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RBC Task force industry consultation report

Section 1: Introduction

1.1

1.2

Solvency Margin (Risk-based Capital) Rules, 2015 (“RBC Rules”, “Rules”, “framework”,
“regulations”) were implemented by Insurance Regulatory Commission of Sri Lanka (IRCSL)
with effect from 1 January 2016. These Rules focused on ensuring adequate liability and
capital assessments by insurers in Sri Lanka, reflective of risks undertaken by life and general
insurers. Since the implementation of the Rules, there have been evolving asset markets,
dynamic economic conditions of Sri Lanka and developments by global regulatory forums
(Risk-based Global Insurance Capital Standard, issued by International Association of
Insurance Supervisors). These factors have led IRCSL to initiate a holistic review of current
RBC Rules to ensure that the Rules remain relevant to current Sri Lankan Market conditions
and consistent to global standards.

The purpose of this report is to provide requested outcome to IRCSL by leveraging industry
knowledge and actuarial experience to identify pros and cons of implementing changes for
proposed targeted improvements, together with analysis of possible implementation approach
for each improvement.

Process adopted for industry consultation

1.3

1.4

1.5

As part of such review of the liability and capital adequacy framework, IRCSL shared industry
consultation forms with insurers to gather industry perspective on areas of improvement in
RBC Rules. Responses were submitted both collectively through the Insurance Association of
Sri Lanka (IASL) with some entities also sharing their individual representations directly with
the IRCSL.

IRCSL consolidated and considered all the all industry feedback received and conducted
further internal discussions with key stakeholders of IRCSL to identify any remaining gaps in
the RBC Rules. These discussions also aimed to identify and address additional gaps, if any,
that were not captured during the industry consultation process.

IRCSL appointed industry experts as part of RBC Task-Force to gain industry’s insights on
proposed approaches to tackle identified improvement areas and subsequently submit a
comprehensive report to IRCSL on industry’s perspective on the identified improvement areas,
possible approaches to implement the improvement, associated benefits and risks in each
approach.

List of abbreviations

1.6

The table below summarises list of abbreviations used in the report:

AASL Actuarial Association of Sri Lanka
ARA Actuarial Report and Abstract

BE Best Estimate

BEL Best estimate liabilities

CBSL Central Bank of Sri Lanka

CoC Cost of Capital

CP Convergence point
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CR Combined ratio

CSE Colombo Stock Exchange

CSM Contractual Service Margin

DLT Deep, Liquid and Transparent

DNS Dynamic Nelson Siegel

EEA European Economic Area

GBL Guaranteed Benefit Liability

GDP Gross Domestic Product

Gl General Insurance

GMM General Measurement Model

HRG Homogeneous Risk Groups

IAIS International Association of Insurance Supervisors
IASL Insurance Association of Sri Lanka

ICP Insurance Core Principles

ICS Insurance Capital Standard

IRCSL Insurance Regulatory Commission of Sri Lanka
IRDAI Insurance Regulatory and Development Authority of India
LLP Last liquid point

LOT Last observed term

LR Loss Ratio

LTFR Long term forward rate

MAS Monetary Authority of Singapore

MOCE Margin over Current Estimates

NAV Net Asset Value

NITF National Insurance Trust Fund

OECD Organisation for Economic Co-operation and Development
PAD Provision for Adverse Deviation

PDR Premium Deficiency Reserve

PL Premium liability

PRAD Provision of Risk Margin for Adverse Deviation
Qls Quantitative Impact Study

RA Risk adjustment

RBC Risk Based Capital

RCR Risk Capital Required

RFR Risk-free rates

RM Risk Margin

SCR Solvency Capital Requirement

SLFRS Sri Lanka Financial Reporting Standard
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SvVCC Surrender Value Capital Charge
TAC Total Available Capital

TBL Total Benefit Liability

UFR Ultimate Forward rate

UPR Unexpired Premium Reserve
URR Unexpired Risk Reserve

VaR Value-at-Risk

VFA Variable Fee approach
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Section 2: Industry task force on Risk-
based capital

2.1

2.2

23

The industry task force is a committee of industry experts in insurance domain, and
representing Sri Lankan insurance industry and industry bodies like IASL and AASL.

The industry task force is governed by below terms of reference:

Assess gaps and Develop Consensus: Evaluate and build industry consensus on the
identified gaps and targeted improvements to the current RBC Rules, 2015.

Facilitate Discussions and Timely Completion: Convene regular meetings of task force
members to discuss all identified gaps and targeted improvements, ensuring progress and
completion within the agreed timelines set with IRCSL.

Provide Industry Perspectives: Present the industry's views on the relative merits, including
the pros and cons, of implementing the proposed targeted improvements to the IRCSL.

Propose Implementation Approaches: Articulate preferred implementation approaches for
each targeted improvement, reflecting the industry’s collective stance.

Engage in Presentations: Facilitate presentations by task force members to the wider group
and to IRCSL on individual gaps and targeted improvements identified by the task force.

Submit a Comprehensive Report: Prepare a detailed report summarizing the industry’s views
on each identified gap, including recommendations for IRCSL's consideration for revising the
RBC Rule.

Address Additional Requirements: Participate in discussions and address any additional
issues related to the implementation of improvements to the RBC Rules, as directed by IRCSL.

The industry task force is represented by members listed in Annexure A.
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Section 3: Approach

3.1

3.2

3.3

The task force members initiated discussion on 20t December 2024 and developed
consensus on the list of targeted improvement areas identified within RBC Rules. The task-
force also established a timeline within which the identified improvement areas will be
discussed and a report to provide industry insights on these improvement areas will be
submitted to IRCSL.

Weekly discussions on different identified topics have been subsequently held during January
2025 to April 2025; to gather insights from task-force members on possible approaches to
revise the RBC Rules for each identified improvement area. Such meetings were held weekly,
separately for life insurance and general insurance specific topics.

During April and May 2025, 4 milestone meetings have been held within the task-force
members to present these improvement areas to all members of the task force and to IRCSL.
At each milestone meeting, topics have been presented with proposed solution(s) of the
improvement area and additional industry insights have been provided on any potential
concerns around such solution(s). Each topic has been presented in detail to include:

e Explanation of the current gap and why is it a potential issue in RBC Regime

o Benefits/Issues of retaining current approach

e Possible approaches to implement revisions in RBC Rules to implement the targeted
improvement — including any data requirement from the industry (if any)

o Benefits/Issues of different implementation approaches

¢ Industry’s comments on implementation approach — gathered by task-force members
via internal discussions of the task-force and via discussions with industry
stakeholders who are not a part of the task-force.

Subsequent sections of this report summarise the above for each topic.
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34 The table below summarises the areas of improvements and their description, as identified via consultation forms issued to Sri Lankan insurance
industry and via internal discussions amongst key stakeholders at IRCSL. The table also summarised the outcome from consultation within the task-
force. The user of the report is recommended to read subsequent sections in the report to develop a better understanding about the underlying
improvement area, approach adopted by the task-force to evaluate possible outcomes and considerations to be kept in mind while proceeding with the
proposed outcomes.

Improvement Area Description Consultation outcome
1 Introduction of mass *  Removal of SVCC to floor RCR + The industry is supportive of an introduction of mass lapse stress instead of a Surrender
:iﬁﬁ%gfek;\r}%rge and + Introduction of mass lapse stress within liability risk charge Value Capital Charge.
estimates * Proposed approach to use ICS prescribed risk charges for mass lapse; noting lack of

historic events in Sri Lanka to calibrate the stress. Capital will be floored to zero.

» Noting high initial lapses in Sri Lanka, the stress factor is to be applied additive to current
lapse assumption irrespective of policy year.

» Granularity of assessment set to a) retail non-participating (including universal life), b)
retail participating (including universal life) c) Retail unit-linked and d) Group life and health

» Topic to be assessed in correlation with “Re-assessment of risk margins and liability risk
capital charges for life insurance business” and “Zeroisation of long-term insurance

liabilities”.
2 Catastrophe risk Introduction of Catastrophe risk for long term insurance » Industry supportive of introduction of catastrophe risk charge to holistically account for all
charge for long term business risks applicable to the insurance business written; as well as to align with the International

insurance business Capital Standards (ICS) principles and technical specifications.

+ Catastrophe stress factor is not proposed to be calibrated noting lack of data in Sri Lanka.
The proposed stress is 1.5 per 1000 lives insured (applied as an absolute increase of
0.15% increase in annual mortality rate over the next 12 months from the valuation date).

« Capital is proposed to be assessed net of re-insurance including any catastrophe
reinsurance cover (double-counting of reinsurance credit to be avoided)

« Task force’s view is that the catastrophe risk charge should not include a morbidity stress
given that the types of morbidity risk written by life insurance companies in Sri Lanka are
not affected to a great extent by catastrophe risk.

» The Catastrophe Risk Capital Charge would be incorporated alongside Market Risk
Capital Charge, Liability Risk Capital Charge, Operational Risk Capital Charge, and other
relevant risk charges to determine the overall diversified risk capital at the entity level.




Insurance Regulatory Commission of Sri Lanka 7
RBC Task force industry consultation report

S.No Improvement Area Description Consultation outcome

+ If catastrophe reinsurance cover has certain catastrophe event exclusions (for which the
underlying insurer is liable to policyholders), the Appointed Actuary should justify the
rationale of treatment of such reinsurance cover in calculation of catastrophe risk capital
charge/seek appropriate clarifications from IRCSL

3&4 | Re-assessment of risk * Reassessment of risk margins to align to more recent * Mixed industry view on availability of data/credibility of data for re-evaluation of risk
margins and liability industry data margins and risk charges. Overall data concerns raised by task-force such as lack of
risk capital charges for | Limiting mortality and morbidity shocks to 4 years for non- credibility of data, good-quality data only available for last 3-5 years, heterogeneity of data,

e insurance business guaranteed business significant time required for providing data to IRCSL (atleast six months).

- Reassessment of methodology behind risk charges for * Proposed approach of aligning with ICS prescribed risk margins and risk charges for
each category, with more detailed justification for liability liability risk capital charge
risk charges » The task-force has voiced that any changes in the current method to converge towards the

ICS principles should, in their entirety, be aligned with the ICS framework in determining
RM and LRCC. The committee warns against any partial adaptation that may lead to over-
or under-estimation of RM and LRCC.

» ICS prescribes use of correlation matrix — task-force has voiced concern that data is not
available in Sri Lanka to calibrate own correlation matrix.

+ Some task-force members have expressed concerns about using the 85™ percentile
margin instead of the current 75™ percentile for the confidence interval approach.

* For future calibrations, some task-force members suggested gathering the required data
for calibration for a reasonable time period and then carrying out the calibration exercise.

5 Universal Life - Single * Incorporate single template allowing alteration of universal + Task-force is of the view that the use of stressed liability cashflows affected by the change
solvency reporting life cashflows in interest risk capital charge. in interest rates under interest rate stresses is consistent with the ICS principles and
LGgﬁ:la;vist%sgﬁgzgt for | | additional considerations (e.g.: in crediting rate philosophy) similar solvency regimes used in other countries such as Solvency I.
under interest rate to such extent * The proposal also allows companies to do away with dual reporting and submit single
stresses template going forward.

» Industry is supportive of developing board approved crediting rate policy to ensure
consistency in the liability cashflows under base and stress scenarios. These need to be
approved by the appointed actuary also.

« Stressed crediting rate and unit fund growth rate under both interest up and interest down
scenario should be included in the ARA or the quarterly RBC reports (whichever relevant)
along with the rationale of deriving the same.
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Improvement Area Description Consultation outcome
6 Valuation of Single liability assessment with bonus rates aligned to RFR; « Task-force aligned to calculating a single liability for participating business using all future
participating business thereby removing concept of two liabilities under cashflows; discounted at RFR, wherein the future bonus rates can be derived such that

participating business they are aligned to the bonuses supportable by RFR.

« Task-force is also aligned to calculation of interest risk capital charge by changing
underlying cashflows for participating business to allow for future bonus assumption under
stressed scenarios; though noting that the above implies calculation of 4 bonus rates i.e.
bonus as per current participating fund yield, as per base risk-free rate, as per RFR
stressed up and RFR stressed down; leading to potential operational complexities.

» Further comments of the task-force have been reserved for post QIS.

7 Zeroisation of long- * Current RBC Rules allow for negative liability » Zeroisation of liabilities might dilute the market consistent principle by adding additional
Iti?artgri}itiilssurance - Proposed zeroisation of negative liability arising — at prudence in the liability calculation while assets would be at the market value.
chosen level of granularity » Zeroisation will also impact product pricing and lead to higher premiums (due to higher

solvency costs). For profitable products, it will lead to higher solvency capital
requirements for profitable products, thereby disincentivizing insurers from writing such
products.

» The task force acknowledges that under the proposed SLFRS 17 framework, for profitable
contracts measured under GMM/VFA, negative liabilities will effectively be zeroized and
held as Contractual Service Margin (CSM) upon initial recognition for new business written
post-implementation. However, there remains a lack of clarity on the financial statements
to be used for determining the distribution basis post SLFRS 17 implementation.

* Noting current RBC Rules allows for negative liabilities, which is balanced by the
application of the SVCC in the RCR calculation; task force recommends further clarity on
the extent and application of zeroisation, with a preference for applying zeroisation at the
balance sheet level, accompanied by allowing 100% credit of the zeroised liability in the
TAC calculation.

* Noting that in event of negative liabilities, the corresponding surplus so derived is
representing future profitability, and hence should be recognized as distributable surplus if
operating assumptions underlying liabilities hold true, the task force recommends that
concerns regarding the distribution basis should be addressed independently of the
solvency framework
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Improvement Area Description Consultation outcome

8 Derivation of risk-free
interest rate yield
curve

Propose suitable discount rate, noting limitations of current risk- » 3 segment approach proposed as

free rates (e.g.: flat rate post year 10, deep and liquid market o Use of market data over period where market is sufficiently deep and liquid. Last
assessment) liquid point chosen as 10 years by task-force; while noting that the market may
be deep and liquid until 3 to 5 years, majority of the insurers hold investments
until 10 years (which may not be actively traded).

o Convergence of last liquid point to ultimate forward rate using Smith-Wilson
approach.

o Ultimate forward rate derived using medium to long term estimates of target
inflation by the CBSL and expected real interest rate derived based on historic
GDP growth rates for last 20 years for Sri Lankan market; to be reviewed at
regular intervals. Currently discussed to be kept as 8% with convergence period
of 60 years (determined as per ICS framework).

»  Suggestion of mean reversion post a certain period was declined, noting that market
historically has been volatile and smoothing of this volatility is being sufficiently dealt with
via ultimate forward rate.

»  Historically, negative forward rates have also been assumed for which the task-force
agreed to use Nelson-Siegel-Svensson (NSS) approach to smoothen market yields till 10t
year.

»  Task force also re-iterated that RFR is a very important piece in the solvency calculation
therefore as highlighted above, rates deviation beyond 10th year under proposed method
compared to current method needs further consideration given the possible impact on
CAR position of the companies therefore need to be further deliberated during QIS stage

9 Interest rate risk Interest rate risk charges - shock factors to be re-evaluated, *  Methodology to calculate interest rate risk charge: Task-force aligned to determine interest
charge and interest noting high-interest rate scenario in Sri Lanka. rate risk charge as difference in net asset value, wherein the value of liabilities underlying
rate shock calculations net asset value under base, interest up and interest down scenarios shall be based on
best estimate liabilities cashflows (excluding risk margins), discounted at base, and
stressed yield curves.

»  Stress factors applicable to RFR: While market data was used to re-calibrate stress
factors, the underlying results were regarded to not be sufficiently credible, noting
information across tenors was available for upto 10- years only while other jurisdictions
have used much higher data points; e.g., in Solvency Il, historical data spanning up to 30
years was used for calibration.




10 Insurance Regulatory Commission of Sri Lanka

S.No Improvement Area Description Consultation outcome

Further, Sri Lanka has experienced an economic crisis during this period, meaning that
including the entire dataset would treat the crisis as a 1-in-10-year event, affecting the
calculated shock factors (both upward and downward). If the crisis period were excluded
from the analysis, the remaining data points would be even less credible

»  Task-force was hence aligned to continue with current stress factors. However, noting
change in approach to calculate RFR, the ultimate forward rate was suggested to be
stressed at +/-10%. Task-force was also aligned to use underlying model used for
calculation of base RFR, to determine stressed RFR by inputting stressed market yields
and stressed UFR.

»  Further comments of the task-force have been reserved for post QIS.

10 Cashflow timings in Change cashflow timings in RBC template from yearly to »  Task force suggested giving an option to companies to provide cash flows in appropriate
RBC template mor;]tfr;ly/frequency at which companies calculate their liability frequency (monthly/quarterly/semi-annual/annual etc.) based on their underlying cash flow
cashflows.
models.

*  More clarification is sought for overall change in template to account for cashflow timing
change amidst other changes proposed. Further comments on the templates may be
provided once IRCSL issues updated template formats.

11 Premium liability » Consider fund-level determination of premium liabilities to » The industry requested credit to be provided in premium liability by setting higher of UPR
assessment - RBC be higher of UPR or URR, instead of current treatment at vs URR at company level (against current approach of sub-fund level) as premium liability.
framework on i f busi level . . . . .
assessing premium Ine of business leve « The industry further suggested full credit of difference in UPR and URR shall be provided
deficiency within Alternatively, allow for premium liability risk charge to be when setting up premium liability risk charge (instead of 50% so proposed), with suitable
premium liability estimated as: strengthening of URR calculation methodology and approach so that adequate URR is

Max [0, (Premium liability X Risk charge) — (Premium liability — setup by companies

Value of URR)] » Task-force noted above proposal is in line with regional RBC regimes such as Malayasia
and Singapore therefore since Sri Lankan RBC regime has been enforced for 10 years,

* Allow companies to manage premium deficiencies (as part
there is no reason(s) as not to provide capital cushion as mentioned above.

of premium liabilities) at portfolio level, instead of current

approach of line of business level « ltis unclear whether the 50% credit is optimal or if a different percentage would better
reflect risk exposure.

*  While premium risk charges may be potentially lower than regions like Malaysia,
underlying risk exposures can be different among different jurisdictions; hence this is not a
like-to-like comparison.

12 Catastrophe risk under Introduction of catastrophe risk charge as part of liability risk * While several data points were requested from the industry to calibrate catastrophe risk
general insurance charge/RCR charge (Internal loss assessments and analysis undertaken while purchasing catastrophe
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S.No Improvement Area Description Consultation outcome

reinsurance arrangements, internal reinsurance arrangements for last 3-years i.e.
protection layers purchased, premium rates, no of free / paid reinstatements etc. , data like
exposure, loss incurred in historic catastrophe events in Sri Lanka, exposure (sum
insured) for insurers by geographical region catastrophe risk assessments) - the task-force
noted that industry will not be able to provide such data noting lack of availability of above
data; and that the industry lacks the system infrastructure to segregate exposures by peril.

+ Subsequently, while the task-force recognises insurers may not be exposed to all natural
catastrophe risks, a suitable charge can be levied for key risks, which the insurers in Sri
Lanka might be exposed to (typically being flood risks, cyclones etc)

» The task-force also iterated that companies don’t have sophisticated models which can
determine internal catastrophe risk charge, hence the industry can work towards building
these models in the long term

+ As an intermediate solution for accounting for this risk in RCR, the task-force suggested to
introduce a factor based approach, applicable to sum assured exposure to relevant risks —
applicable for natural catastrophe events.

13 Re-assessment of risk Re-evaluation of risk margins and risk charges underlying *  While the task-force was initially of the view to carry out calibrations subject to data
margins and risk premium and claims liability; noting the same is unchanged availability, however, based on discussions with the industry it was observed that credible
charges for general since 2015 but market has evolved over last 10 years. data can be provided only for last 3-5 years and it may not be sufficient to derive

insurance business . . .
reasonable results. Further, concerns were raised on data quality and groupings

requested may not be consistently available across insurers.

» ICS prescribed risk margins (though calibrated specifically for developing markets) are
much higher than current factors, hence the task-force suggested retaining the current risk
margins and risk charges.

« Task-force was aligned to test the factors and calculation methodology proposed by ICS,
during QIS for an indicative assessment.

14 NITF reinsurance Noting NITF is a government body, hence zero risk agency, « Task-force doesn’t deem current approach of treating NITF net receivables for longer than
receivable r?nsllganciregeijVabledeomer_I_tR%n 6 monéhshfroth”;g A 6 months to be inadmissible, as appropriate treatment — noting NITF is a government
should not be deducted from ; instead, they should have backed entity with minimal risk of default

0% risk charge or some % instead of 100% deduction from y '
TAC « Task-force noted following alternatives:

o Based on argument of NITF being Government backed entity, there is no

necessity of deduction
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S.No Improvement Area Description Consultation outcome

o Instead of 6 months, could consider a longer period such as 2 years and instead
of deducting the overdue reinsurance recoverable it is recommended that a risk
charge be applied.

o In addition to increasing the period to be considered admissible (from the current
six months) it is proposed that either a deduction or a risk charge be applied on
NITF’s solvency calculation for reinsurance payables over a certain period too

*  The task-force additionally iterated that overall period of 6 months across private
reinsurers is also a short period and requested the same to be increased to 1-2 years —
noting practice adopted in countries evaluated like India, Malaysia, Singapore.

15 Treatment of Co- » Co-insurance claims currently deducted from TAC; + Task force suggested aligning treatment of co-insurance receivables and payables to be
insurance claims regardless of aging; allow treatment of co-insurance similar aligned to reinsurance, noting that co-insurance in Sri Lanka works in the same manner as
to reinsurance claims reinsurance.
« Lack of clarity on when co-insurance claims receivables + Task force endorses that co-insurance receivables are treated same as other reinsurance
should be regarded as inadmissible — proposed to establish receivables (keeping consistent period of admissibility) as for reinsurance. Further, gross
criteria or timelines around this liabilities shall be gross premium and claims liability gross of co-insurance arrangement

i.e. aligned to the manner in which gross of reinsurance liabilities are determined.
Similarly, net premium and claim liability shall be calculated as net of premiums payable
under co-insurance (for calculation of premium liability) and net of expected claims
receivable (for calculation of claims liability). Risk charges for co-insurance will be
calculated in the same manner as reinsurance risk capital charge for co-insurance
received and liability transferred to the co-insurer.

16 Premium receivable « Market practice is 90-day period of credit to brokers and « Discussions on this topic within CEO forum and other platforms suggests that industry is
over 60 days leasing companies, hence align the period over which aligned to shift to “cash before cover” model over a period of 3 to 5 years.
premium receivable is considered in admissible + Accordingly, for short term the admissibility may be increased to accommodate Rule 89 of
» Considering above issue in light of Rule 89 of the Act the Act in conjunction with Circular 1 of 2023; the period of admissibility will be reduced to
(requiring brokers to remit premium collected on behalf of nil over 3 to 5 years.

an insurer, within two weeks of collection) &circular 1 of
2023 (maximum credit period of 60 days to customer on
premium receivables).

17 Updates to rating Few rating agencies have exited the market; proposal to « Task-force was aligned that this topic lies outside the purview of RBC Rule change and

agencies update to Schedules for new rating agencies allowed by the also lies outside the purview of the function of IRCSL.
IRCSL, with sufficient time allowed to seek rating from a new
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S.No

Consultation outcome

Improvement Area

Description

agency (if current rating agency removing coverage or
withdrawing rating)

18 Asset risk charges - » Credit risk charges on unrated commercial papers are 16% Task-force agreed retention of current market risks charges, noting that the preliminary
Credit Risk Capital which may not reflect risk charges suitably (e.g.: for analysis of market data to calibrate risk charges suggested lack of credible market data
Charge a_nd Market “Unlisted shares and corporate debt investments (except noting that historical data is impact from one-off events like economic crisis, COVID-19
Risk Capital Charge . . . . ' »
investments in related parties)-held in shareholders' fund etc.
the risk charge is 45%) For select risk charges like property risk charges, gold risk charges, no underlying data is
» Separate equity risk charges for blue-chip shares (S&P Sri available. Due to the lack of reliable data to calibrate the risk factor specifically for Sri
Lanka 20) and others calibrated separately. Lanka, risk factors can be maintained at the current level.
» Proposal to recalibrate current shock of 35% on equities
based on if equity pertains to related party of not
» Separate risk charge for private equity investments by the
insurers
» Higher risk charges noted for assets like property, unit-
trusts
19 Treatment of new * Measurement and allowance of new assets like green For green bonds, the task-force is aligned to promote preferential investment in green

asset classes

bonds

Treatment of Basel Ill compliant sub-ordinated debentures
with buy-in provisions
Leasehold land and building occupied by the insurer

Development bonds issued by development banks

bonds by proposing lower risk charges.

No further change is proposed by task-force on Basel Ill compliant sub-ordinated
debentures and development bonds.

For leasehold buildings, task-force is aligned that insurers may seek case-by-case
clarification from IRCSL on treatment of building constructed by lessee on leasehold land,
with such assessment typically based on factors such as the nature of the underlying
lease, terms and conditions, the fair value of the construction, etc.
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3.5 There were additional areas of improvement identified via consultation form but these areas
were either not directly related to RBC refinements or these areas didn’t require further
industry discussions. For such topics, it was discussed with the task-force that IRCSL shall
internally deliberate and suggest further changes, if necessary.

capital

S.No Improvement Area Description
1 Balance Sheet representation | « Construct TAC as Market Consistent Asset less Market Consistent Liabilities less
in RBC Template deductions, rather than Tier | and I, since then it needs bridging entries.
 Additional disclosures on difference in asset and liability in RBC vs SLFRS basis to be
provided as part of questionnaire/tables

The task-force discussed this item pertains to changes in template with respect to
SLFRS17, hence it doesn'’t fall within purview of this report.

2 Treatment of one-off surplus Allowing treatment of one-off surplus as Tier | Capital
The task-force was informed that this industry request will be evaluated by IRCSL.

3 Increase in minimum share

Increase minimum share capital requirements to algin with time value of money
The task-force was informed that this industry request will be evaluated by IRCSL.
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Section 4: Introduction of mass lapse risk
charge and eliminate SVCC

Current treatment

As per paragraph 60 of RBC Rules, 2015, RCR shall be floored to SVCC by long-term insurers. SVCC
is calculated as higher of zero or aggregate of surrender value less policy liability (i.e. best-estimate
liability plus risk margin; for unit linked business this includes sum of unit and non-unit liability). SVCC
is calculated at a line of business level separately for participating business, non-participating business
(including universal life), and unit-linked business; and then aggregated. In the event that surrender
value is not yet acquired for a policy, or the policy liability is negative, surrender value is taken as zero.

The above treatment implicitly accounts for mass lapse risk for a long-term insurer, by flooring RCR
(and hence total capital) assuming 100% policies will surrender.

Possible alternatives

Removal of SVCC as floor to RCR. Going forward, mass lapse risk shall be introduced within
calculation of liability risk charge in RCR. Mass lapse intends to capture sudden, large increase in
lapses occurring over a short time period, potentially due to loss in public confidence, or due to
general financial crisis leading to a general loss of public confidence in the insurance industry. the
stress factors for lapse risk shall be redefined as higher of:

a. 50% permanent increase in lapse rates

b. 50% permanent decrease in lapse rates

c. Mass lapse event where X% policies are immediately surrendered as at valuation date
This change potentially allows for more holistic calculation of capital pertaining to lapse risk.

Determining mass lapse risk charge:

Option 1: Identify an insurance company in Sri Lanka, which has gone through a mass lapse scenario
(e.g.: reputational damage, or any other situation causing mass lapses). During such period for this
company, impact on lapse experience of the company can be analysed and quantum of stress can be
determined.

Option 2: Analysis of mass lapse stresses in other countries where RBC (or equivalent risk-based
capital regime) is prevalent and benchmark stress for Sri Lanka.

Below table summarises the countries evaluated and corresponding mass lapse stress applicable

Singapore 30% immediate surrender of individual policies
50% immediate surrender of group policies

Malaysia 30% immediate surrender of individual policies
50% immediate surrender of group policies

Hong Kong 30% immediate surrender of individual policies
50% immediate surrender of group policies

Japan 30% immediate surrender of retail policies
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50% immediate surrender of non-retail policies

Solvency Il (UK) 40% immediate surrender of retail policies
70% immediate surrender of non-retail policies

Insurance Capital Standard (ICS) 30% immediate surrender of retail policies
50% immediate surrender of non-retail policies

Note: India and Vietnam were additionally analysed as well, however these countries don’t follow RBC

Additional considerations from context of Sri Lankan market:

Noting high lapses in Sri Lankan market amidst all long term insurers (with typically first year lapses
being in excess of 30%), market benchmarking suggests lower mass lapse stress than lapses in first
year for company. To account for such market environment:

a. mass lapse stress can be applied as additive to current lapse assumption (vis-a-vis replacing
the lapse rate with 30%/50%).

b. Separate mass lapse stress can be determined for policies in policy year 1 and in subsequent
policy years.

Proposed solution discussed with RBC task force

SVCC can be removed as a floor on RCR and instead mass -lapse risk can be introduced as part of
liability risk charge assessment. The risk factors can be based on market benchmarking and specific
benchmarking with ICS i.e. 30% immediate surrender for individual business and 50% for group
business.

Noting high lapse experience in Sri Lankan market, these stresses can be applied as additive stresses
to current lapse assumptions used by Companies.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the introduction of mass lapse risk charge instead of the present SVCC the industry
response post discussion of other related topics linked to discussion on negative liabilities, insurance
stress margins and correlation of stress factors are as follows.

Question 1: Is the approach of removing SVCC as floor to RCR and introduction of mass lapse risk
within lapse risk in liability risk charge calculation appropriate? If a member has alternative
suggestions, please share suggestions and rationale.

Response: The industry has noted the following: The industry is supportive of an introduction of mass
lapse stress instead of a Surrender Value Capital Charge.

Question 2: Which of the options of evaluating mass lapse risk is superior compared to other options?
Please share rationale

Response: The industry has noted the following: The industry believes Option 2 outlined in the paper
to apply the stress factor to be comparable in magnitude and application in overseas jurisdictions and
the International Capital Standard (ICS) is appropriate. Further on sub-topics related to this;

Question 3: Is option 1 of evaluating mass lapse risk charge feasible for Sri Lanka? If yes, share
name of company(s) and period(s) over which mass lapse would be noted.
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Response: The industry has noted the following: This is not feasible as there is no past history of
mass lapse events.

Question 4: Is option 2 of carrying out a market benchmarking of mass lapse risk charge in other
countries a feasible solution for Sri Lanka? Please share your thoughts.

Response: The industry has noted the following: This is not feasible due to the lack of data.

Question 5: If neither of the option is suitable, please provide alternative method for measuring the
mass lapse stress for Sri Lanka.

Response: The industry has noted the following: Not applicable.

Question 6: In option 2, in addition should any other country be evaluated? If yes, please share name
of the country and mass lapse risk present in the same.

Response: The industry has noted the following: There isn’t sufficient data to be able to ascertain
which country would be suitable for Sri Lanka.

Question 7: As per benchmarking provided in option 2, what shall be the mass lapse risk stress for Sri
Lanka — please provide your suggestions accompanies with the rationale.

Response: The Industry has noted the following: The ICS prescribed factors are appropriate. This is a
stress factor of +/- 30% for Individual Business and +/- 50% for Group Business is appropriate

Question 8: Under additional considerations presented above from Sri Lankan Context, do you agree
that mass lapse assumption implied from market benchmarking can be applied as an additive stress or
separate stress in PY1 and subsequently (noting the high initial years’ lapses prevalent in Sri Lanka)?
If not in agreement, please share an alternative view on how this issue can be addressed.

Response: The Industry is of the following view: The stress factor is additive to current lapse
assumption irrespective of policy year.

Question 9: Flooring of mass lapse stress shall be set as 0 — what is your view on zeroizing capital
arising from mass lapse stress?

Response: The Industry is of the following view: Flooring of mass lapse stress to 0 such that no credit
is provided from the scenario.

Question 10: What level of granularity shall assessment of onerousness of mass lapse stress, +/-50%
lapse stress be undertaken (policy level, product level, or any other granularity)?

Response: The Industry is of the following view: Granularity should be at product category level
proposed as

e Non-Participating Traditional and Universal Life

o Retail Participating Traditional and Universal Life

e Retail Unit Linked and Non-Unit Linked

e Group Life and Group Health
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Question 11: Should any product category be excluded while applying mass lapse stress? If yes,
please share product categories and rationale.

Response: The industry is of the following view: All products should be covered by the mass lapse
charge and retail and group insurance products should have different charges.

Question 12: Has any of the company applied mass lapse stress for their internal reporting. If yes,
please provide stress applied and rationale for the applied stress.

Response: The Industry feedback is as follows: No.

Question 13: Please provide your thoughts on the reasonableness of applying the mass lapse stress
in the current actuarial models.

Response: The industry feedback is as follows:

o While this will require modifications to the current model, it shouldn’t require significant work.

e Connected to the above the mass lapse risk charge should be included in the correlation
matrix alongside other risk charges to reflect diversification between this stress and other
stresses.

Connected to the above on the topic of negative reserves the industry is of the view that negative
policy reserves should continue to be allowed. Industry is of the view that the concerns around
negative reserves and capital distribution by Insurers should be handled outside the solvency
framework along with other requirements related to dividend distribution.

Amendment to proposed solution by RBC task-force
The current approach doesn’t allow for mass lapse risk capital and instead floors RCR to SVCC.

Task-force therefore, endorses the proposed solution discussed for this area of improvement.

e Removing SVCC as a floor on RCR and instead introducing mass -lapse risk as part of liability
risk charge assessment.

e Prescribe risk charge of. 30% immediate surrender for individual business and 50% for group
business — aligned to ICS prescribed charges.

o Above stresses are applied as additive stresses to current lapse assumptions used by
insurers, by increasing the lapse assumption as at valuation date by 30% (for individual
business) and 50% (for group business)
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Section 5: Introduction of catastrophe risk
charge for long term 1nsurance business

Current treatment

There is no capital requirement for catastrophe risk within RCR for long-term insurance business.

The purpose of making changes in RBC Rules is to holistically account for all risks applicable to
insurance companies, encourage proactive risk management by shareholders (driven via lower risk
capital for better risk management), align the regulations with ICS principles and technical
specifications, and ensuring consistency with accounting basis/distribution basis while protecting
policyholder interests.

Possible alternative

As per principle 17.7 of ICP?, risk-based capital approach should address and allow for all relevant
and material risks in valuations and / or regulatory capital requirement. However, the current risk-
based capital rules don’t allow for catastrophe risk. In order to accommodate all relevant risks, it has
been proposed to introduce catastrophe risk within the life insurance risks module. Catastrophe risk
intends to capture risk of loss due to low frequency and high impact events such as pandemic, natural
disasters terrorism etc. that often result in multiple claims originating from a single source. This change
potentially allows for more holistic calculation of capital pertaining to risks faced by life insurance
companies.

Determining Catastrophe risk charge:

Option 1: Calibrating the catastrophe stress factor for life insurance business based on sophisticated
catastrophe risk modelling.

Typically, catastrophe events don’t occur frequently within an economy, hence gathering market data
within Sri Lanka relating to catastrophe events like floods, terrorism etc. (historic catastrophe events
experienced within Sri Lanka) shall not provide adequate data points to determine the stress, but yield
as a reference sense check on the proposed assumption.

When Solvency Il catastrophe stress was calibrated, Swiss Re? had estimated the same by
developing catastrophe models to analyse historic data to determine 99.5% confidence interval.

Typically, catastrophe risk modelling is also undertaken by considering data points for catastrophe
events globally vis-a-vis specific country(s).

Option 2: Determine catastrophe stress quantum based on benchmarking with calibrations and
resulting stress factors defined within ICS and other countries where RBC (or equivalent risk-based
capital regime). The inclusion of catastrophe stress within the RCR calculation may be undertaken
using one of the following approaches:

1. Integration within Entity-Level Diversified Risk Capital: Catastrophe risk would be
incorporated alongside market risk capital charge, liability risk capital charge, operational risk

' https://www.iais.org/uploads/2025/01/IAIS-ICPs-and-ComFrame-adopted-in-December-2024.pdf
2 https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-L 2-Final-Advice-on-Standard-Formula-Life-
underwriting-risk.pdf
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https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-L2-Final-Advice-on-Standard-Formula-Life-underwriting-risk.pdf
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charge, and other relevant risk charges to determine the overall diversified risk capital at the
entity level.

2. Implementation of a Correlation Matrix within the Life Insurance Risk Module: This
method would facilitate a structured evaluation of catastrophe risk in conjunction with
discussions on risk margins and risk charges, ensuring a comprehensive and coherent
integration within the solvency assessment framework.

The table below summarises the countries evaluated and corresponding catastrophe stress applicable

Granularity of inclusion within
Country Prescribed catastrophe stress required capital

Singapore' Stress quantum: Absolute increase of 1 per 1000 to Catastrophe risk is included in the life
best estimate mortality rate insurance risk module.
The stress is only applied to policies exposed to
mortality risk

Malaysia? Absolute increase of 1.5 per 1000 to best estimate Catastrophe risk is excluded from the life
mortality rate insurance risk module and included at
Increase of 20% in expected medical payments over the entity level aggregation (similar
next 12 months for medical and health insurance treatment as market risk, operation risk
contracts providing medical reimbursement benefits, etc.)
unless these contracts exclude coverage under a
pandemic event.
The stress is only applied to policies exposed to
mortality risk

Hong Kong? Absolute increase of 1.5 per 1000 to best estimate Catastrophe risk is included in the life

mortality rate

This is applied to all insurance contracts, but the risk
capital is zeroised while aggregating if negative.

insurance risk module.

Solvency Il (UK)*

Absolute increase of 1.5 per 1000 to best estimate
mortality rate

This is applied for policies with positive capital
requirement.

Catastrophe risk is included in the life
insurance risk module.

Insurance
Capital Standard
(ICS)®

Absolute increase of 1 per 1000 to best estimate
mortality rate for pandemic risk.

Additional allowance for terrorist risk required under ICS.

The stress is only applied to policies exposed to
mortality risk

Catastrophe risk is excluded from the life
insurance risk module and included at
the entity level aggregation.

Note: India and Vietnam were additionally analysed as well, however these countries don’t follow RBC

From life insurers, ICS requires calculation of catastrophe risk as sum of capital required for pandemic
risk and terrorist risk. The terrorist stress capital is calculated by identifying a largest geographical risk
concentration partly or fully located within a radius of 500 meters and making following assumptions in
respect of the fatalities:

a. 15% fatality rate within a circular zone of a 200-meter radius; and

b. 1.5% fatality rate between 200 and 500 meters.

1 https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf
2 https://www.bnm.gov.my/documents/20124/948107/ed rbc_for Insurers and TOs_june2024.pdf

3 https://www.elegislation.gov.hk/hk/cap41R

4 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R0035

5 https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
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For Singapore, the stress specified above is in respect of pandemic risk only as risk capital for terrorist
risk is included in the operational risk capital requirement. No such demarcation is provided in any
other RBC regime.

Additional considerations: Approach to include catastrophe risk within RCR

If catastrophe risk factor is estimated bearing reference to global frameworks like ICS, the integration
of corresponding risk capital should be consistent as well. Hence, catastrophe risk can be integrated
within entity-level diversified risk capital (similar treatment as market risk, operational risk) —

Integrating catastrophe risk within total diversified risk capital also allows for diversification of
associated risk capital as well.

Further, insurance risks typically shall include risk of loss (and hence capital requirement) in the event
that operating assumptions are not set correctly/actuarial experience is worse than
expected/maintaining capital within reasonable confidence interval as prescribed. Catastrophe event
leading to sudden deaths is not a risk pertaining to correctness of assumption setting process, hence
is not an insurance risk. Therefore, catastrophe risk can be integrated within entity-level diversified risk
capital (similar treatment as market risk, operational risk).

Proposed solution discussed with RBC task force

It is proposed to introduce the catastrophe risk in the RCR calculation. Since the calibration of
catastrophe risk is typically done on a global level with no country specific analysis, we propose to
base the stress on the market benchmarking with the proposed stress factor is 1.5 per 1000 life
insured. This is applied as an absolute increase of 0.15% in the annual mortality rate over the next 12
months from the valuation date. The value of change in liabilities by applying an additive stress of
0.15% on mortality rate for next 12 months would represent the additional capital in respect of
catastrophe risk. It is also proposed to apply the stress to all products which are exposed to mortality
risk.

Further, an insurer can consider the effect of reinsurance, including any catastrophe reinsurance,
wherever applicable provided there is no double counting of the effect of the contract. Where
reinsurance credit is taken, appropriate reinsurance capital risk charge shall be applied,;
consistent to application of such reinsurance risk capital charge on reinsurance credit in
liability calculations.

The proposed application in respect of granularity, calculation of capital etc. for catastrophe risk would
be in conjunction with the overall discussion on the calculation of risk margins and risk charges. Thus,
any proposed changes to approach would be applicable for this as well.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task-force;

Question 1: Does committee agree with inclusion of catastrophe risk in the calculation of RCR for life
insurance companies.

Response: The industry response is as follows: Yes.

Question 2: |Is option 1 of evaluating catastrophe risk charge using catastrophe data points for Sri
Lankan insurers feasible for Sri Lanka?
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Response: The industry view is as follows: It is not feasible to calibrate a risk charge based on data
points for the Sri Lankan market.

Question 3: Is option 2 of carrying out a market benchmarking of catastrophe risk charge in other
countries a feasible solution for Sri Lanka? If option 2 is a feasible solution, do you agree with the
catastrophe risk stress quantum proposed for Sri Lanka.

Response: The industry view is as follows: It is supportive of benchmarking the risk charge to other
relevant countries.

Question 4: If neither of the option is suitable, please provide alternative method for measuring the
catastrophe stress for Sri Lanka

Response: The industry notes the below: Not Applicable based on response to Question 3 above.

Questions 5: Should the catastrophe risk capital assessment for life insurance also include the
morbidity stress along with the mortality stress? Please share your thoughts along with the rationale. If
yes, what shall be the stress factor for the morbidity stress.

Response: The RBC Task Force’s view is that the Catastrophe Risk Charge should not include a
morbidity stress given that the types of morbidity risk written by life insurance companies in Sri Lanka
are not affected to a great extent by catastrophe risk.

Question 6: Should any product category be excluded while applying catastrophe stress? If yes.
please share product categories and rationale.

Response: The industry is of the following view: Given the proposed risk charge only applies to
mortality risk, there are no product categories to be excluded while applying the catastrophe stress.

Question 7: What is the preferred approach for inclusion of catastrophe risk capital in the entity level
diversified risk capital charge i.e. whether this should be included in the liability risk capital charge
calculation or should this be included in the aggregation of all risk charges to arrive at entity level risk
capital. Please provide your thoughts along with the rationale.

Response: The industry is of the following view: It is supportive of including the capital charge at the
entity level (including diversification benefit). This particular risk is faced and managed at an entity
level and therefore should be allowed for in that manner.

Question 8: Please provide your thoughts on the reasonableness of applying the catastrophe stress
in the current actuarial models.

Response: The industry view is as follows: While implementation of the risk charge could be
challenging for the segment of the market represented on the task force, implementation is still
possible.

Additional clarifications sought by the RBC Task Force:

Please confirm what approach the IRCSL will take when considering the applicability of catastrophe
reinsurance cover? For example, what is the IRCSL’s view on the permissibility of the reinsurance
credit where the reinsurance cover includes a terrorism exclusion?

If catastrophe reinsurance cover has certain catastrophe event exclusions (for which the underlying
insurer is liable to policyholders), the Appointed Actuary should justify the rationale of treatment of
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such reinsurance cover in calculation of catastrophe risk capital charge/seek appropriate clarifications
from IRCSL.

Amendment to proposed solution by RBC task-force

The IRCSL has proposed to introduce a Catastrophe Risk Charge for Long Term Insurance business.
The existing Risk Based Capital (RBC) framework does not have a Catastrophe Risk Charge;
therefore, the proposal represents the introduction of a new capital charge. The purpose of introducing
the new risk charge is to holistically account for all risks applicable to the insurance business written
and to encourage companies to proactively manage the risk as well as to align with the International
Capital Standards (ICS) principles and technical specifications.

Task-force endorses the proposed solution discussed for this area of improvement.

e The catastrophe stress factors for life insurance business (long term business) will be
determined by benchmarking to ICS and other countries where RBC (or equivalent risk-based
capital regimes) apply.

e The proposed stress will be a 1.5 per 1000 lives insured (applied as an absolute increase of
0.15% increase in annual mortality rate over the next 12 months from the valuation date).

e The value of the change in liabilities by applying the additive stress of 0.15% on the mortality
rate for the 12-month proceeding the valuation will represent the additional capital in respect
of catastrophe risk (applied to all produced exposure to mortality risk).

e Theinsurer is allowed to consider the effect of reinsurance (including any catastrophe
reinsurance cover). Provided there is no double counting of the effect of the contract. Any
credit of reinsurance taken would attract a reinsurance risk capital charge in line with the
existing risk charges.

o The Catastrophe Risk Capital Charge would be incorporated alongside Market Risk Capital
Charge, Liability Risk Capital Charge, Operational Risk Capital Charge, and other relevant risk
charges to determine the overall diversified risk capital at the entity level.
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Section 6: Re-assessment of risk margins
and liability risk capital charges for life
Insurance business

Current treatment

As per Paragraph 44 of the RBC Rules (2015), the following risk margins apply to life insurance
business for determining policy liabilities. The onerous direction for each parameter is tested per
product type. Subsequently, a single scenario run is conducted where all risk factors are stressed in
the direction that produces the highest liability value (the "combined stressed scenario"). The risk
margin is calculated as the difference between the policy liability under the combined stress scenario
and the best estimate liability.

As per rule 59, the risk charges below are used to determine liability risk capital charges. The
approach for testing the onerous direction for each parameter aligns with the calculation underlying
risk margin. The liability risk capital charge is computed as the difference between stressed liability
(calculated using the factors below) and the base scenario liability (set as BEL plus risk margin).

Valuation parameters Stress factors for risk margin Stress factors for liability risk capital

Mortality (non-annuity)

Guaranteed premium* +/- 10% +/- 20%

Non-guaranteed premium +/-7.5% +/- 15%

Mortality (annuity) -15% -25%

Total and permanent disability and critical illness

Guaranteed premium* +20% disability assumption +35% disability assumption
-20% recovery assumption -30% recovery assumption

Non-guaranteed premium +10% disability assumption +30% disability assumption
-10% recovery assumption -25% recovery assumption

Renewal expenses +10% +20%

Persistency +/- 20% +/- 50%

*Guaranteed means guaranteed for three years or more

The above risk charges were last calibrated during the introduction of RBC Rules in 2015. Given
market developments, a re-evaluation is warranted.

Possible alternatives

Option 1: Re-assess the risk charges and risk margins applicable to insurance risks, by collecting
relevant data from the life insurance industry and re-calibrate stresses.

Option 2: In absence of availability of sufficiently granular data from the industry, benchmark risk
margins and risk charges against ICS prescribed margins and margins prescribed in other regions.

Option 3: No change in risk margins and risk charges for liability risk capital charges
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Risk margins and risk charges specified by ICS:

ICS" prescribes margin over current estimate (MOCE) is calculated as 85" percentile of the normal
distribution characterised by:

e A mean equal to the current estimate of life obligations; and
e A 99.5% percentile equal to the life risk charge.

Hence, MOCE includes a diversification benefit as well. Calculation method can be found in ICS
template2.

Life risk charges are classified by nature of risks and region. Sri Lanka shall be present under ICS
categorisation “Other emerging markets”. These represent 99.5% percentile over a 1 year period. The
corresponding risk capital for each risk category is calculated as change in net asset value (difference
in assets and best-estimate liabilities) i.e. ICS assumes MOCE is constant during the stress.

Below stress scenarios are applied at the level of homogeneous risk groups, consistent to the
grouping of liability cashflows in pre-stress cashflows. Homogenous risk groups encompasses a
collection of policies with similar risk characteristics. These remain stable over time; and have similar
underwriting policies, claims patterns, risk profiles, product features, future management actions.

For each of the five sub-risks, the risk charge is calculated both with and without the impact of
management actions. ICS has prescribed qualifying criteria for considering impact of management
actions.

Mortality +12.5%
Longevity -17.5%
Morbidity Refer to table below
Lapse: calculated as higher of 3 prescribed +/-40%; subject to a maximum of 100%
stresses™ Mass lapse: Immediate surrender of 30% for retail and

50% for non-retail policies

Expense Simultaneous stress of increase in:
Unit expenses: +8%
Expense inflation: Absolute increase in year 1 to 10: 3%j;
Year 11 to 20: 2%; 1% thereafter

*For each homogenous risk group, higher of lapse up and lapse down stress will constitute lapse risk charge for
the “Level and Trend component”, and will be aggregated across all HRGs in a region. Mass lapse risk charge

(zeroised at HRG level) shall also be aggregated across all HRGs in a region, and higher of lapse risk charge
for level and trend component and mass lapse risk charge for each region shall constitute lapse risk capital

' https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
2 https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F %2Fwww.iais.org%2F uploads %2F 2024 %2F06%2F 2024 -ICS-
data-collection-Template.xIsx&wdOrigin=BROWSELINK
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For determination of risk capital under morbidity stress, risks were categorised as below,

Lump-sum in case of Short term recurring
Medical expenses health event payment

Insurance Regulatory Commission of Sri Lanka

Long-term recurring
payment

Categorisation

Providing fixed or
reimbursable
compensation for medical
expenses

Single payment at the
occurrence of a specified
health event/accidence
causing disability.

Recurring compensation for
a period based on time
spent in a given temporary
health status

Fixed annuity in case of
long-term/permanently
deteriorated health status

Indicative product
examples

Medical expense /
supplemental medical
contracts providing
benefits for practitioner
fees, medication fees,
vision and dental
expenses etc.

Accident, critical iliness,
and permanent disability
policies that provide a
lump sum payment on
occurrence of a claim,
accidental death and
dismemberment policies.

Hospital indemnity,
personal accident / loss of
income policy, short-term
disability income protection
(generally in the context of
group insurance).

Personal or group policies
for permanent disability
and long-term care

Stress factor — 20% 25% 20% Inception rate + 25%
short term* Recovery rate — 20%
Stress factor —long | 8% 20% 12% Inception rate: +20%

term*

Recovery rate: -20%

Calculation
approach

Where benefits modelled using inception rates/recovery rates, stress is applied to
inception rates (if only recovery rates modelled, decrease in recovery rate assumed).

Where no explicit inception rates/recovery rates, stress directly applied to medical claim

payment amounts.

Maximum of inception rate
risk charge or recovery
rate risk charge.

*Short term contracts refers to contracts with policy term of upto 5 years. Long term contracts refers to contracts with term longer than 5 years.

ICS also calculates diversification benefit using below correlation matrix across specified life risk

categories:
: : Morbidity/
Mortality 100% -25% 25% 0% 25%
Longevity -25% 100% 0% 25% 25%
Morbidity/ o o o o o
Disability 25% 0% 100% 0% 50%
0% 25% 0 100% 50%
m 25% 25% 50% 50% 100%

The aggregated life risk capital would be calculated as:

Z correlation matrix,, , * risk capital amount,, * risk capital amount,

mmn

Where m, n represents corresponding sub risks in the above correlation matrix.
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Treatment in other countries:

In Singapore’, provision for adverse deviation (PAD), which is added to best-estimate liability, is
defined as value of the insurance liabilities that relates to the inherent uncertainty in the best estimate
experience. Monetary Authority of Singapore doesn’t prescribe a minimum confidence interval for PAD
and leaves it to the judgement of Appointed Actuary (though for accident and health and non-life
business, this is prescribed as 75% level of sufficiency).

Liability risk capital, referred to as C1 requirement, is determined as difference in base BEL and
stressed BEL (stress factors as defined below), calculated at homogenous risk group levels. Risk
capital for each parameter is calculated and diversification benefit is allowed using correlation matrix.
Resulting capital requirement post diversification is reduced by PAD to determine reported C1
requirement. Such reported C1 capital requirement is aggregated for all homogenous risk groups.

Mortality +20%
Longevity -25%
Disability +20%
Dread disease +40% where premium rates are guaranteed

+30% where premium rates are not guaranteed

*Post premium payment term, 40% shock is applied

Other insured event (Accident and Health) +40% where premium rates are guaranteed
+30% where premium rates are not guaranteed

Expense 20% in first year, followed by 10% thereafter

Applied on unit expenses and expense inflation

Conversion of options +/-50% on option conversion rate
Lapse: calculated as higher of 3 prescribed +/-50%; subject to a maximum of 100%
stresses Mass lapse: Immediate surrender of 30% for individual and

50% for group policies

Catastrophe Absolute increase in mortality rate by 1 per 1000 over first year;
no change in thereafter

1 https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf
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Correlation matrix

Other
insured Conversion
Mortality | Longevity | pjsability | Morbidity event Catastrophe | Expense Lapse of option

25% 50% 50% 25% 25% 0% 0%

0% 25% 25% 0% 25% 25% 25%
100% 50% 50% 25% 50% 0% 0%
50% 100% 50% 50% 50% 0% 0%
50% 50% 100% 75% 50% 0% 0%
25% 50% 75% 100% 25% 25% 25%
50% 50% 50% 25% 100% 50% 50%

0% 0% 0% 25% 50% 100% 0%

0% 0% 0% 25% 50% 0% 100%

In Malaysia', new exposure draft (yet to be implemented) for RBC2 allows Actuary to use judgement
to determine PRAD, whilst ensuring the valuation of cash flows relating to guaranteed/protected
benefits, i.e. excluding discretionary payments, secures a 75% level of sufficiency.

In order to estimate life insurance capital charge, following risk charges are prescribed. Capital is
calculated at homogenous risk group levels, as impact on Net Asset Value (NAV). For the purpose of
determining the change in NAV after applying the specified stresses under a stress-based approach,
the change in liabilities must only include the change in central estimate liabilities i.e. PAD remains
constant, and any negative value of the base and stressed central estimate liabilities is not zeroised.
While calculating NAV under stresses, Actuary can take allowance for management actions with
respect to bonus revisions in participating business, and re-pricing of medical reimbursement
contracts. The regulator has prescribed several criteria to demonstrate credit for management action
recognised; e.g.: comparison of management actions with relevant past actions actually undertaken in
a similar scenario, consistency with internal policies, consideration of suitable time lag applicable in
management actions etc.

Stress factors defined below correspond to a Value-at-Risk (VaR) at 99.5% confidence level over a
one-year period.

Risk capital for each parameter is calculated & diversification benefit is allowed via correlation matrix.

1 https://www.bnm.gov.my/documents/20124/948107/ed rbc_for Insurers and TOs_june2024.pdf
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Capital is calculated at Homogenous Risk Group level (HRG). HRG is based on similar product
features, risk drivers of contracts, risk profile of policyholders, nature/duration of exposure to risks,
underwriting practices, amidst other factors.

Risk category Stress factor

Mortality +25%
Longevity -17.5%
Morbidity/Disability +40%
Medical payments +25% (applied on medical payments)
Lapse: calculated as higher of 3 prescribed +45%; subject to a maximum of 100%
stresses -45%; subject to a minimum of 0%

Mass lapse: Immediate surrender of 30% for individual and
50% for group policies

Expenses Unit expenses: +20%

Inflation rate: absolute increase of 1%

For lapse risk, for each HRG, lapse up, lapse down and mass lapse stressed are applied and resulting impact on
NAV is floored to 0. The resulting capital under individual HRGs is floored to 0, aggregated at a company level,
and higher of lapse up, lapse down and mass lapse risk is used.

Morbidity/
Disability plus medical
Mortality Longevity payment

Mortality

Longevity

Morbidity/
Disability plus
medical payment

Expense

The exposure draft on RBC2 indicates that the regulator has prescribed below changes, likely to align
with ICS technical specifications:

1. Assessment of risk capital by individual assessment of each risk vs collectively applying all onerous
risks together in a single scenario run
2. Assessment of onerous direction of each stress at homogenous risk group level vs product level.

3. Calculation of capital as difference in stress BEL and base BEL vs calculation of capital as
difference in stress BEL and base liability (BEL+RM)

4. Application of correlation matrix
5. Introduction of mass lapse and medical payment risk charge.
6. Re-calibration of risk charges.

In Hong Kong', margins over current estimates (MOCE) are determined over best-estimate liabilities,
to obtain 75% percentile adequacy at a Company level. Actuary is also allowed to allow for

' https://www.elegislation.gov.hk/hk/cap41R?SEARCH WITHIN CAP_TXT=premium%20liabilit&xpid=ID_1717557936459 728
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diversification of risks from different lines of business. The regulations prescribe 75" percentile of the
normal distribution characterized as:

1. Mean value of best-estimate liabilities

2. 99.5t percentile set as life risk capital requirement (calculation approach described below) — hence
allowance for diversification is included.

Life insurance risk capital is determined using below risk charges, wherein capital arising from
stressing individual parameters is determined and correlation matrix is applied. Capital arising from an
individual parameter stress is floored to zero prior to application of correlation matrix. Capital is
assessed for homogenous risk groups — defined is collection of insurance liabilities with similar risk
characteristics, such that there is no significant offset between the risks associated with the insurance
liabilities in the group.

Capital is calculated at homogenous risk group levels, as impact on Net Asset Value (NAV). For the
purpose of determining the change in NAV after applying the specified stresses under a stress-based
approach, the change in liabilities must only include the change in central estimate liabilities i.e. MOCE
remains constant, and any negative value of the base and stressed central estimate liabilities is not
zeroised. While calculating NAV under stresses, Actuary can take allowance for management actions
with respect to change in future discretionary benefits. The regulator has prescribed several criteria to
demonstrate credit for management action recognised; e.g.: comparison of management actions with
relevant past actions actually undertaken in a similar scenario, consistency with internal policies,
consideration of suitable time lag applicable in management actions etc.

Mortality +12.5%
Longevity -17.5%
Morbidity Refer to below table
Lapse: calculated as higher of 3 +40%; subject to a maximum of 100%
prescribed stresses -40%; subject to a minimum of 0%

Mass lapse: Immediate surrender of 30% for individual and 50%
for group policies

Expenses Unit expense: +6% or +8%, dependent on region

Expense inflation: Absolute increase in year 1 to 10: 3% to 1%;
Year 11 to 20: 2% to 1% ; 1% thereafter — dependent on region.

Catastrophe Absolute increase of 1.5 per 1000 to best-estimate mortality in
first projection year.

For lapse risk, for each HRG, lapse up and lapse down stress is applied & resulting impact on NAV is floored to 0.
Higher of lapse up or lapse down stress for each HRG (with change win NAV floored to 0 in each stress) is
aggregated across all HRGs. The resulting capital from lapse up/down stress is compared with total capital from
mass lapse stress (also floored to 0) to determine the onerous stress and resulting capital. Lapse stress of +/-40%
is applied for policy lapse, surrenders, premium persistency, partial withdrawals, option changes.
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For determination of risk capital under morbidity stress, risks were categorised as below,

31

Long-term
recurring payment

Lump-sum in case of Short term recurring
Medical expenses health event payment

Categorisation Providing fixed or Lump sum compensation Recurring compensation for | Fixed annuity in case
reimbursable upon occurrence of a a period based on time of long-
compensation for specified, & usually severe, spent in a given temporary | term/permanently

medical expenses

health event, such as the
diagnosis of cancer or
another type of dread
disease, or the occurrence
of an accident resulting in a
certain level of disability;

health status

deteriorated health
status

Stress factor — short | 20% 25% 20% Inception rate + 25%
term* Recovery rate — 20%
Stress factor —long | 8% 20% 12% Inception rate: +20%

term*

Recovery rate: -20%

Calculation
approach

Where benefits modelled using inception rates/recovery rates, stress is applied to
inception rates (if only recovery rates modelled, decrease in recovery rate assumed).

Where no explicit inception rates/recovery rates, stress directly applied to medical

claim payment amounts.

Maximum of
inception rate risk
charge or recovery
rate risk charge.

*Short term contracts refers to contracts with policy term of upto 5 years. Long term contracts refers to contracts with term longer than

5 years.

Diversification matrix used for MOCE is same as below (without factors for catastrophe risk)

_ Mortality | Longevity | Life CAT Morbidity | Expense Lapse
Mortality 100% -25% 25% 25% 25% 0%
Longevity -25% 100% 0% 0% 25% 25%
Life CAT 25% 0% 100% 25% 25% 25%
Morbidity 25% 0% 25% 100% 50% 0%
Expense 25% 25% 25% 50% 100% 50%

0% 25% 25% 0% 50% 100%

In Solvency I, risk margin is calculated using a COC approach wherein the Solvency capital

requirement (SCR), with COC rate of 6%.

SCR is calculated by applying below stresses, wherein stress factors defined below correspond to a
Value-at-Risk (VaR) at 99.5% confidence level over a one-year period. Testing onerousness of each
parameter is carried out at a policy level. Capital is assessed as change in technical provisions without

risk margin.

1 https://www.3blocks.co/wp-content/uploads/2020/10/S1l_Delegated Acts1.pdf
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Risk capital for each parameter is calculated and diversification benefit is allowed using correlation
matrix.

Mortality +15%
Longevity -20%
Morbidity Incidence rates: +35% first year, 25% thereafter

Recovery rates: -20% across all years

Revision 3% increase in amount of annuity benefits
Lapse: calculated as higher of 3 +50%; subject to a maximum of 100%
prescribed stresses™ -50%; absolute decrease shall not exceed 20%

Mass lapse: Immediate surrender of 40% for individual and 70%
for group pension policies

Expenses Unit expense: +10%

Expense inflation: Absolute increase of 1%

Catastrophe Absolute increase of 1.5 per 1000 to best-estimate mortality in
first projection year.

*Capital from lapse up, down and mass lapse is estimated for each policy (each being floored to 0). Resulting capital
is aggregated at company level & higher of the three stresses is considered.

Additional considerations for risk calibrations:

If risk factors are to be re-calibrated, a regulator must decide the approach for calibration and
underlying percentile/confidence level to achieve over a defined period of time. Typical approaches
tested by regulators includes: VaR, Tail VaR etc. By virtue of potential benefits of using VaR approach
and noting data limitations noted by ICS and other regulators in using Tail VaR as part of its
consultation papers, using VaR approach for a one-year time horizon seems appropriate from Sri
Lankan context. The percentile level for risk margin and for risk capital charges shall be assessed
noting the data provided and variability noted.

In a market consistent valuation framework, policyholder liabilities shall represent the value ascribed to
insurance portfolio at which an investor is willing to accept such liabilities and discharge the same as
and when they arise i.e. fair value of liabilities. Policyholder liabilities are calculated as best-estimate
liabilities (typically discounted value of all future values based on best-estimate assumptions) plus risk
margin. Risk margin can be calculated using cost of capital approach (similar to solvency Il) or
prudence approach (similar to current Sri Lankan approach and other regions detailed above). If
policyholder liability value is to represent the fair value of liabilities, either measurement approaches
for risk margin shall represent the compensation payable for risk undertaken while writing an
insurance business, and not represent the additional prudence over best-estimate. Noting that such
risk margin is not a source of additional prudence, calculation of required risk capital should be based
on difference in best-estimate liability and stressed liability (vis-a-vis current approach in Sri Lanka
where liability risk capital charge is based on difference in best-estimate liability + risk margin and
stressed liability).

ICS has undertaken multiple field testing on both COC and prudence/percentile approach to determine
such Margin Over Current Estimate (MOCE); eventually concluding on using percentile approach of
85t percentile, whilst maintaining the stance that though the percentile level maybe perceived as a
source of prudence, this is reflecting the market value of liabilities/fair value of liabilities — this is
explained in ICP 14, point 4 “The valuation of assets and liabilities is an economic valuation
which reflects the risk-adjusted present values of their cashflows.”
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Calculation of risk capital/risk margin — at an individual stress level vs combined stress:

Current calculation of risk-margin and risk capital in Sri Lanka involves carrying out a single scenario
run with onerous stresses, assessment of onerousness undertaken at product level. This doesn’t
provide a diversification benefit across products and across risks. Insurance risks have some level of
correlation/diversification benefits associated, hence combining all onerous risks into a single run can
potentially lead to an over-estimation of risk capital/risk-margin. Risk-based capital regime works on an
overarching principle that an insurer should receive credit of writing a portfolio which balances
insurances risks. Individual stress direction assessed at different level of granularity and aggregated
using correlation matrix to allow for diversification.

As part of calibration papers published by ICS, the correlation factors are based on expert judgement
whether the corelation between two sub-risks is negative, negligible, low, medium or high.
Accordingly, no data is required for determining correlation matrix, rather reliance can be placed on
judgement/ICS prescribed matrix, in a Sri Lankan context.

Proposed solution discussed with RBC task force

Carry out calibrations specific to Sri Lankan market for risk margins and risk charges, subject to data
availability. Data required has been setup in embedded excel
“DataRequirement_RiskCalibration_Life.xIsx”

N

3
DataRequirement_Ris
kCalibration_LifexIsx

Calibrations to be undertaken at different percentiles of confidence for risk margin. For risk capital,
stress factors are proposed to correspond to a Value-at-Risk (VaR) at 99.5% confidence level over a
one-year period. Liability risk charge shall be calculated as difference in best-estimate liability and
stressed liability for each stress and combined via correlation matrix; similar approach shall be used
for risk-margin as well. Correlation matrix as prescribed by ICS shall be used for QIS testing.

Risk capital under each stress shall be floored to zero, in the event that resulting capital is negative.
Direction of onerousness for each stress, and subsequent risk capital assessment shall be carried out
at policy level, product level, fund level, or any other level deemed fit (e.g.: HRG).

In the event that industry data is volatile/not credible, ICS prescribed risk charges can be evaluated
noting ICS specifications are based on calibrations across several regions and hence based on
credible information. Further, ICS has split calibrations by regions and hence the resulting risk margins
are potentially based on similar regions.

New risk charges such as mass lapse and catastrophe risk shall be evaluated on the above basis as
well.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;
Question 1: Does the committee agree to the proposed approach?

Response: Yes, the committee principally agrees with the methodology for calculating the Risk
Margin and the Liability Risk Capital Charge as stated by the Insurance Capital Standards (ICS).
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Question 2: If response to Q1 is no, please provide alternate approach and rationale (considering
maintenance of sufficient liability and capital strength under alternate proposed approach)?

Response: N/A

Question 3: Does the committee have an understanding as to if the data required for risk calibrations
are available with insurance companies? If no, what granularity/quality of data is available with
insurance companies?

Response: The Committee acknowledges the data requirements necessary for accurate risk
calibration. However, considering the concerns outlined below, the Committee agrees to utilize the
ICS-prescribed stress factors and correlation matrix when assessing the RM and LRCC.

Industry date concerns:

o Credibility of data: The scale and size of the industry often result in insufficient data volume,
leading to significant variability and volatility in the risk factor estimation. This is a significant
concern for medical expenses related to morbidity risk classes.

e Heterogeneity of data: Differences in product mix, underwriting philosophy, claims
management, policy conditions, and distribution channels contribute to data heterogeneity,
complicating accurate risk estimation.

e Inconsistency in definitions: Variations in data definitions (e.g., age definitions or smoker
status) and the unavailability of granular data, combined with potential errors and omissions,
could lead to inaccuracies in the data used for risk assessment

e Data collection time and costs: The data collection process can take over six months,
imposing time and cost burdens on market participants, which may delay the application.

Question 4: Does the committee agree to proposed change in calculation formula for risk capital
required for life risks? If no, please provide rationale for disagreement, along with alternate approach
and its rationale.

Response: The committee has a mixed view.

o The committee has voiced that any changes in the current method to converge towards the
ICS principles should, in their entirety, be aligned with the ICS framework in determining RM
and LRCC. The committee warns against any partial adaptation that may lead to over- or
under-estimation of RM and LRCC. For example, changing the existing method of calculating
the LRCC, which is set as the difference between the BEL+RM and super-stressed liability, to
the difference between BEL and stressed liability without changing the corresponding stress
factors may lead to an over-estimation of LRCC.

o Some members of the committee raised their concern of calibrating the correlation matrix to
the industry given that there is no experience related to the catastrophic risk or mass lase
risks.

e Furthermore, some committee members have expressed concerns about using the 85th
percentile margin instead of the current 75th percentile for the confidence interval approach

Question 5: Are there any other considerations to be included as part of risk calibrations?

Response: Some committee members suggested gathering the required data for calibration for a
reasonable time period in the future and then carrying out the calibration exercise.
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Amendment to proposed solution by RBC task-force

Current calculation method of risk margin (RM) and liability risk capital charge (LRCC) and associated
concerns were discussed by task-force and listed below for reference:

RM:

a. The RM is determined to ensure that the sum of the Best Estimate Liability (BEL) and the RM
represents a 75% confidence interval for the underlying distribution of possible outcomes.

b. For each risk parameter (e.g., mortality, lapses, expenses), the onerous direction, the stress
that increases liability, is determined individually. These individual stresses are combined to
create a single “combined stressed scenario,” where all risk factors are simultaneously
stressed in their onerous direction.

c. The RM s calculated as the difference between the stressed liability under this combined
scenario and the corresponding BEL.

d. The RM can either be explicitly calculated to achieve a 75% confidence interval (BEL + RM)
using an internal model or set using the default RM stress factors prescribed under
Paragraph 44 of the RBC Rule 2015.

LRCC:

a. The LRCC is calculated as the difference between the super stressed and the base
liabilities, where the base is defined as BEL + RM. The methodology for calculating the
super-stressed liability is consistent with that used for calculating BEL + RM liability.

b. Risk charges for LRCC are prescribed under Paragraph 59 of the RBC Rule 2015.
Main concerns on the current method:

a. Testing each risk factor individually for onerous direction and then combining them into a
single “combined stressed scenario” at the product level may not allow for the benefit of
diversification across similar product classes or different risk classes. This may lead to
overly conservative liability estimates.

b. The stress factors prescribed under Paragraphs 44 and 59 do not explicitly cover morbidity
risks related to medical expense products or riders, leaving gaps in risk coverage.

c. Insome cases, the method of testing the onerous direction and constructing the combined
stressed scenario can result in BEL + RM liability that is less than the BEL alone, which is
conceptually inconsistent.

d. The current Rules do not explicitly account for catastrophic risks (e.g., pandemic mortality,
large natural disasters), and there is no dedicated provision for mass lapsation risk under
the current RBC framework.

e. The risk charges were last calibrated during the introduction of the RBC rule in 2015, and
may not be relevant with the development of the market post-pandemic and economic crisis.

While Task-force endorses the proposed solution(s) discussed for this area of improvement, practical
limitations regarding data collection and associated data quality/credibility were raised, as listed below:
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e Lack of data for calibration of liability risk charges and risk margins specific to Sri Lankan
market — concerns raised over data credibility, data quality, heterogeneity of data etc. Hence
task-force suggests using ICS prescribed factors.

¢ With a long term aim to calibrate risk charges specific to Sri Lankan market, task-force also
suggested IRCSL to gather data for a reasonable period in future can carry out the calibration
exercise.

The task-force therefore, endorses adopting ICS prescribed risk charges and risk margins,
and associated methodology. Some task-force members have reservations regarding using
85! percentile vis-a-vis current approach of using 75™ percentile for risk margins.
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Section 7: Single solvency reporting
template to account for cashflows changes
under 1nterest rate stresses

Current treatment

As per paragraph 52 (1) of RBC Rules, 2015, interest rate risk charge should be calculated as:

a. Computing the present value of cashflows underlying net guaranteed liabilities and interest
rate sensitivity asset exposures using the base risk-free rate.

b. Recompute the present values mentioned in point (a) using interest rate up and interest rate
down scenario.

c. Compute the value of surplus as the difference between present value of interest rate
sensitive asset cashflows and net guaranteed liabilities cashflows (net asset value) under
base and each stress scenario mentioned above.

d. Determine the reduction in surplus under both increasing and decreasing risk-free rate
scenario.

e. the interest rate risk charge is the greater of the reduction in surplus under the increasing and
decreasing interest rate scenarios

The original solvency reporting template doesn’t allow for the change in the liabilities cashflows driven
by the interest rate risk movement. For instance, a fall in the interest rates might result in a fall in the
crediting rate for universal life business, resulting in a change in liabilities cashflows. However, no
such change in liabilities cashflows was allowed for in the original template.

Subsequently during the period of economic crisis, high interest rates environment and
correspondingly high-interest rate stresses, IRCSL allowed insurance companies to stress liabilities
cashflows as well under a dual reporting mechanism i.e. they were required to submit the revised
template in addition to the original template.

Potential approach

It is proposed to remove the dual reporting and use a single solvency reporting template under the
new RBC Rules. The new template shall allow for stressing of liabilities cashflows affected by the
change in interest rates under interest rate stresses. Thus, under revised approach, the insurance
companies are allowed to incorporate the impact of change in the interest rates on discretionary
benefits under universal life business, as well as other liability cashflows which may be impacted by
change in the interest rate such as non-unit cashflows for linked business.

The above change will result in the calculation of interest rate impact on universal life and linked
business through a total balance sheet impact where we are separately calculating the impact of
change in the interest rate on both assets and liabilities to compute the impact under each of the
stress direction.

This change potentially allows for more holistic calculation of capital pertaining to interest rate risk.
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ICP principles in respect of adjustment to the discretionary benefits
As per Principle 17.8.6 of ICP 17 issued in December 2024

The impact on cash flows of each stress that is assumed to occur during the shock period should be
calculated over the effect horizon for the relevant cash flows. In many cases this is the full term of the
insurance obligations. In some cases, realistic allowance for reducing discretionary benefits to
policyholders or other offsetting management actions may be considered where they could and would
be made and would be effective in reducing policy obligations or in reducing risks in the circumstances
of the stress.

Hence, the above principle suggests that the impact of the stress on the cashflows shall be calculated.
Further, the principle allows for the adjustment to the discretionary benefits due to such stress, if
applicable.

Treatment in other countries

It has been observed that for countries analysed below, RBC implemented allows for the change in
underlying liability cashflows due to the stress for universal life and unit linked business (if applicable).

e Singapore
e Malaysia

¢ Hong Kong
¢ Solvency Il

e [ICSV20

Further, it has been allowed to change the discretionary benefits in line with the change in the
underlying assumptions impacting those benefits including those for future bonuses for participating
policies as well impacted by change in interest rate. The aspect of deriving bonus rates and likely
impact and allowance of change in bonus assumption under interest rate stresses would be covered in
a separate note around valuation of participating business.

Additional considerations from context of Sri Lankan market:

In Sri Lanka, universal life products are extensively sold by life insurance companies. Benefits defined
on these products are a function of underlying accumulated fund value calculated for each
policyholder. Accumulated fund value grows based on the crediting rate declared by the company from
time to time. Hence, currently each insurer derives a current and future crediting rate assumption to
project future cashflow. The crediting rate declared as well as future crediting rate assumptions is
typically dependent on the actual and expected investment return earned on the assets underlying the
assets, amongst other factors.

Further, to ensure effective governance of universal life products in respect of crediting rate declared
to the policyholders, each life insurer should have a board approved crediting rate policy such that the
declared rate is in line with this policy. It is observed that all insurers generally have an internal
mechanism to derive the declared crediting rate however, they might not have a board approved policy
as it is not compulsorily required by RBC Rules. As part of the revised Rules, each life insurance
company should have a board approved crediting rate policy. The requirement to set a crediting rate
policy is also in line with Direction 16 — Identification and Treatment of One-off surplus by the life
insurance companies.
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In line with the above, the impact of change in risk free rate under interest rate stresses should also be
calculated in line with the crediting rate i.e. in case any life insurers give very less weightage to risk-
free rates in the derivation of crediting rate, then corresponding movement under the interest rate
stresses should also be minimal and in line with the crediting rate policy.

The final decision in respect of this topic would also be affected by decision on measurement of
assets, discount rates, interest rate stresses and valuation of universal life business. Hence, any
discussion in respect of these topics might require revisiting this topic as well.

Proposed solution discussed with RBC task force

It is proposed to change the solvency reporting template to allow for stressed liabilities cashflows
under interest up and interest down scenarios for universal life and non-unit cashflows under linked
business. The stressed crediting rate should be based on internally defined board approved policies
and approved by the appointed actuary as well.

It is further proposed to include the stressed crediting rate and unit fund growth rate under both
interest up and interest down scenario (along with the rationale for derivation) in the ARA or quarterly
reserve report, whichever applicable.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Is the approach for stressing of liabilities cashflows under interest rate stresses seems
reasonable? If response to Q1 is yes, is it agreed to make no change in current approach?

Response: The industry is of the following view:

i The use of stressed liability cashflows affected by the change in interest rates under
interest rate stresses is consistent with the ICS principles and similar solvency regimes
used in other countries such as Solvency Il

il. This will allow companies to submit a single RBC template and stop the dual submission
requirement.
ili. The industry is supportive of the change the solvency reporting template to allow for

stressed liabilities cashflows under interest up and interest down scenarios for universal
life and non-unit cashflows of linked business.

Question 2: If the response to Q1 is no, please provide the alternative along with the rationale for the
same?

Response: The industry response is as follows: Not applicable.

Question 3: Are there any other considerations that task force needs to be considered in respect of
this topic or in respect of universal life business? Please elaborate along with the rationale.

Response: The industry noted the following:

i. To develop board approved crediting rate and unit-fund growth rate policies to ensure
consistency in the liability cashflows under base and stress scenarios. These need to be
approved by the appointed actuary also.
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The stressed crediting rate and unit fund growth rate under both interest up and interest
down scenario should be included in the ARA or the quarterly RBC reports (whichever
relevant) along with the rationale of deriving the same.

With the use of stressed liability cashflows for universal life business, the liability duration
of those businesses will drive closer to 1. Since the asset duration of the underlying asset
portfolio is expected to be longer, this will lead to an increase in the difference between
asset and liability durations. This will be reflected adversely in the interest rate risk capital
charge in the RBC calculations. Hence, this could lead to misleading conclusions such as
the need to shorten the duration of assets to have a better match with liabilities.

Related to the prior point (iii), actuarial judgement to be allowed in setting the crediting
rate for interest rate up and down scenarios given both scenarios represent a point of
stress to the firm.

Amendment to proposed solution by RBC task-force

The original RBC solvency template does not allow for the changes in liability cashflows in a stressed
interest rate scenario when calculating the interest rate risk capital charge. The companies are
submitting two RBC templates currently, one without stressing the liability cashflows (i.e. original
template) and another with the stressed liability cashflows when calculating the interest rate risk
capital charge.

Task-force therefore, endorses the proposed solution discussed for this area of improvement.

Single solvency reporting template which allows for stressed liabilities cashflows under
interest up and interest down scenarios for universal life and non-unit cashflows under linked
business.

The stressed crediting rate used to determine stressed liability cashflows to be based on
internally defined board approved policies and approved by the appointed actuary as well.

Including stressed crediting rate and unit fund growth rate under both interest up and interest
down scenario (along with the rationale for derivation) in the ARA or quarterly reserve report,
whichever applicable.
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Section &: Valuation of participating
business

Current treatment

As per paragraph 34 of RBC Rules 2015, every insurer should calculate the value of participating
policy liabilities as the higher of guaranteed benefits liability (GBL) and total benefits liabilities (TBL),
determined at the participating insurance fund level where,

e Guaranteed benefits liability includes only guaranteed benefits (including bonus declared till
date) discounted at risk free rate

e Total benéefits liability includes guaranteed and non-guaranteed benefits discounted at fund-
based yield for the participating insurance fund.

Hence, for participating business, two sets of liabilities are calculated and the maximum of two is taken
to be the central estimate of liability.

Further as per paragraph 52 (1a), the interest rate risk charge shall be calculated only using the
cashflows underlying guaranteed benefit liability.

As per paragraph 10 (f), Tier | capital shall also include 50% of the potential future bonuses projected
for participating policies calculated as the difference between the guaranteed benéefit liabilities and
total benefits liabilities.

Possible alternative

Current approach of calculating two separate liabilities is not consistent with the market consistent
principle wherein GBL though discounted using risk-free rate of return, doesn’t allow for the future
discretionary benefits while TBL, though allows for all future cashflows, but is discounted using fund-
based yield and not the risk-free rate. Hence, this leads to an inconsistency in the valuation of assets
and liabilities. The current approach also doesn’t require the life insurers to have a board approved
bonus philosophy to ensure robust bonus declaration mechanism. Thus, a change is proposed to
have a forward-looking approach for solvency calculation and encourage proactive risk management
by shareholders (driven via lower risk capital for better risk management).

Option 1: Calculate single liability for participating business using a market consistent approach with
inclusion of future discretionary benefits in the cashflows. These cashflows are discounted at risk free
rates and the future discretionary benefits allowed should be consistent with underlying discount rate
and in line with the board approved bonus policy. There is a consistent change in calculation of TAC
where no credit to the extent of 50% of difference between TBL and GBL will be allowed however, the
insurance companies would be allowed to alter their liability cashflows in the risk charge calculations
to the extent of expected change in the discretionary benefits based on their management actions.
Further, there will be a cap on the amount of benefit taken through revision of future discretionary
benefits on the overall risk charge calculated.

Option 2: No change in the current approach
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ICP principles in respect of proposed alternative’
As per Principle 14.7.1 of ICP 14 issued in December 2024

The current estimate should reflect the present value of projected future cash flows under an existing
insurance contract to the extent that they are integral to the fulfilment of the obligations under that
contract. This encompasses any cash flows, including non-guaranteed optional or discretionary
cash flows, where they stem from the contractual relationship between the insurer and the
policyholder. This reflects the commercial substance of the contract and therefore reflects economic
reality.

As per Principle 14.7.10,

When establishing the future cash flows to include in the determination of technical provisions for
solvency purposes, consideration should be given to all payments whether or not these payments are
contractually guaranteed under an insurance contract. For example, future discretionary bonuses that
the insurer expects to make should be included.

Similarly, as per section 3.2.1.4 of Insurance Capital Standard? issued in December 2024,

L2-30: The current estimate recognises future discretionary benefits expected to be paid consistently
with expected future developments, the economic scenarios on which the liability valuation is based
and policyholders’ reasonable expectations.

L2-31: The projection of future discretionary benefits is also consistent with the yield curve applicable
to the contract.

Treatment in other countries

We have analysed the approach used under various regimes for the treatment of participating policies
under solvency calculations.

Calculation of risk

Liability valuation Credit for future discretionary benefits
charges
ICS3 Present value of Future discretionary TAC - no credit allowed
future cashflows benefits allowed to RCR - Credit allowed which is capped at
including future change under risk total RCR level to present value of future
discretionary charges in line with the discretionary benefits
benefits. expected management
actions under such
scenarios.
Malaysia Present value of Future discretionary TAC - no credit allowed
(exposure future cashflows benefits allowed to RCR - Credit allowed which is capped at a
draft on including future change under risk level defined below *
revised discretionary charges in line with the
RBC)* benefits. expected management
actions under such
scenarios.

1 https://www.iais.org/uploads/2025/01/IAIS-ICPs-and-ComFrame-adopted-in-December-2024.pdf
2 https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf

3 https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf

4 https://www.bnm.gov.my/documents/20124/948107/ed_rbc _for Insurers_and TOs june2024.pdf
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https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
https://www.bnm.gov.my/documents/20124/948107/ed_rbc_for_Insurers_and_TOs_june2024.pdf
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Calculation of risk

Regime Liability valuation Credit for future discretionary benefits

charges
Solvency II' | Present value of Future discretionary TAC - no credit allowed
future cashflows benefits allowed to RCR - Credit allowed which is capped at
including future change under risk total RCR level to present value of future
discretionary charges in line with the discretionary benefits
benefits. expected management
actions under such
scenarios.
Hong Kong? | Present value of Future discretionary TAC - no credit allowed
future cashflows benefits allowed to RCR - Credit allowed which is capped at a
including future change under risk level defined below #
discretionary charges in line with the
benefits. expected management
actions under such
scenarios.
Singapore® | Calculated as Calculated on TAC - credit allowed subject to certain
maximum of GBL, guaranteed cashflows conditions as mentioned below
TBL or net asset only RCR - No credit allowed and calculated on
values under guaranteed cashflows only
participating fund
(details below)

* Caping of reduction in RCR in Malaysia

The regulator is analysing the total cap to be allowed. Currently the method prescribed is to limit the
reduction in capital required for each participating life insurance fund based on the impact of bonus
revisions under a scenario of simultaneous stresses for LIFT, market and credit risks where the
scenario is determined by the licensed person to reflect the target risk level corresponding to VaR at
99.5% confidence level over a one-year period.

# Caping of reduction in RCR in Hong Kong

a. Firstly, determine the amount of usage of the loss absorbing capacity of future discretionary
benefits under each sub-risk as difference in the present value of future discretionary benefits
before and after additional management actions based on the same stressed assumptions
multiplied by the ratio of the present value of future discretionary benefits based on the base
assumptions before additional management actions to the present value of future
discretionary benefits based on the stressed assumptions before additional management
actions for interest rate risk module.

b. Determine a cap on the total amount of adjustment for the loss absorbing capacity of future
discretionary benefits as the difference between present value of future discretionary benefits
under the base scenario, net of reinsurance, based on the base assumptions and present
value of the lowest allowed future discretionary benefits in accordance with the insurer’s
board-approved policy, net of reinsurance, based on the base assumptions

' https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R0035
2 https://www.elegislation.gov.hk/hk/cap41R?xpid=ID_ 1717557733914 189
3 https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf



https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R0035
https://www.elegislation.gov.hk/hk/cap41R?xpid=ID_1717557733914_189
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c. If the total amount of adjustment on total prescribed capital amount (difference between
capital before management action and after management action) is higher than the cap
determined in point b) above, the amount of excess must be added back.

d. For simplicity, risk capital amount before management action for each sub-risk will be
calculated as Risk capital amount without add mgmt. action = Risk capital amount with add mgmt. action +
LAC usage

Treatment under Singapore

For Singapore’, participating fund liability is calculated as max of the three liabilities — Guaranteed
benefit liabilities calculated at risk free rates, total benefit liabilities (including future non-guaranteed
benefits) discounted at the best estimate investment return of participating fund or the value of policy
assets of the fund less the reinsurers’ share of policy liabilities.

Under Singapore RBC, companies are allowed to take the credit of present value of future
discretionary benefits in Tier | capital calculation subject to condition on unadjusted capital ratio being
lower than the adjusted capital ratio. Further, no allowance of change in future discretionary benefits is
allowed while calculating of interest rate risk capital. Unadjusted capital ratio means the ratio of the
financial resources of the insurer (including the financial resources of any participating fund) to the
total risk requirement of the insurer (including such requirement arising from any participating fund)
while adjusted capital ratio is ratio of the financial resources of the insurer (excluding the financial
resources of any participating fund) to the total risk requirement of the insurer (excluding such
requirement arising from any participating fund)

Additional considerations from context of Sri Lankan market:

At present, it is not mandatory for long-term insurers to have a board-approved bonus policy to
determine the bonus rates paid to participating policyholders, including reversionary and terminal
bonuses. Currently, some of the insurers are in the process of developing these policies or the
distribution of bonuses are based on internal guiding principles / pricing assumptions. Additionally,
there are limited mechanisms in the industry to ensure that each policyholder receives a fair share of
their asset share throughout the life of the policy. It is important for each life insurer with participating
policies to have a board approved bonus policy to ensure:

o Fair and equitable treatment across all generations of policyholders so that the surplus within
the participating fund is distributed to the policyholders in equitable and fair manner at the
same time ensuring policyholders reasonable expectations are met.

e Important for running-off participating business to avoid tontine effect
e Required under Direction 16 for release of one-off surplus.

e Bonus rates are set in line with the policyholder reasonable expectation, future earning
capacity, rates declared by competitors, insurer’s historic practice around bonus declaration
and other factors that can affect bonus declaration for an insurance company.

e The bonus policy can also be used for other aspects such as pricing of a product etc.

e Board approved policy would ensure that the future bonus assumption under different
scenarios aligns to realistic management actions.

In Sri Lanka, insurers don’t have a board approved bonus policy and would require a time to setup and
test a robust framework. In calculation of varying liability cashflows under various stress scenarios in

1 https://sso.agc.gov.sa/SL/IA1966-S498-2004?DocDate=20120326&Provids=P1V-#pr20A-
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RCR, such policy should also allow for how realistic projection of future discretionary benefits. To
ensure effective implementation of the suggested change, companies are allowed to take a maximum
period of 3 years from the day the revised rules are effective to comply with the requirement. For the
interim period, insurer can continue with the current approach for liability and capital valuation of
participating policies.

Proposed solution discussed with RBC task force

Valuation of liabilities for participating business

It is proposed to remove the concept of two separate liabilities in respect of the participating business
and instead have one liability estimate for participating business which includes the following
cashflows discounted at the risk-free rate:

a. All guaranteed cashflows including premium and guaranteed benefits

b. Expenses and commissions

c. Reinsurance related cashflows

d. Any other cashflows; and

e. Future discretionary benefits — including reversionary bonus, cash bonus and terminal bonus

For calculation of participating business liabilities under RBC, future bonus rate assumption should be
determined consistent with the risk-free rate used for valuation and other factors such as policyholder
reasonable expectations through communications, benefit illustrations etc.; bonus declared by
competitors, past bonus declarations etc. To ensure bonus rates determined account for such factors,
all insurers shall establish board approved bonus policy. Such bonus philosophy would ensure
equitable and fair distribution of surplus to all generations of participating policyholders and align future
bonus assumption to actual bonus setting philosophy. To ensure effective implementation of the
suggested change, companies are allowed to take a maximum period of 3 years from the day the
revised rules are effective to comply with the requirement. For the interim period, insurer can continue
with the current approach for valuation of participating policies along with the calculation of total
available capital and required risk capital.

Considerations in respect of interest rate risk and other charges as well as allowance for credit
under calculation of Total Available Capital

Since, there will be a single liability for participating policies, adjustment for 50% of future bonuses
under Tier | capital will be removed. This shall also ensure a consistency to the total balance sheet
approach of determining regulatory capital resources.

Under interest rate risk charge, future discretionary benefits should be included with the liability
cashflows, and these should be allowed to change in line with the change in the future risk-free rates
i.e. under stressed risk-free rates. This will ensure that the impact of stress is calculated on the total
balance sheet allowing for the management actions in line with the board approved policy for future
discretionary benefits.

In calculation of capital for interest rate risk charge, insurer can alter liability cashflows to the extent of
change expected in future discretionary benefits under stressed risk-free rates. Such change shall be
driven via bonus philosophy of the insurer — to the extent that the bonus rates depend on prevailing
interest rates. Hence, the insurance company can evaluate stressed liabilities on realistic bonus rates,
in line with what would generally be taken by the insurance company in the stressed interest scenario.
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It should be noted that in case of low-interest rate environment, the insurer can reduce the bonus rates
to a minimum lower level however, that might not be zero, since bonus rates are driven by other
principles like meeting policyholder reasonable expectations, competitive constraints, treating
customers fairly. Thus, companies are incentivized to have lower RCR through a robust bonus policy.
This is also in line with the treatment proposed for universal life policies where the companies are
allowed to alter their liabilities cashflows to extent of change in crediting rate due to change in the risk-
free rates.

It can be argued that liability cashflows (to the extent of future discretionary benefits) can change
under other market risks (such as equity risk, credit risk etc). If an insurer intends to take credit of the
same in risks other than interest risk capital, prior approval from IRCSL can be taken. Companies
would be required to demonstrate readiness of their systems as well as demonstrate that such
allowances are in line with their board approved policies.

The overall reduction in RCR due to revision of future discretionary benefits should be limited to the
extent of present value of all future discretionary benefits allowed in the calculation of base liabilities
i.e. RCR before revision of future discretionary benefits less RCR after revision to future discretionary
benefits is less than or equal to the present value of future discretionary benefits under BE + RM
liability.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Does that task force agree to the change in the approach for calculation of participating
policies liabilities. Please provide your views.

Response: The industry holds the following view: Yes, the industry agrees that the current approach
to valuation of the par liabilities is not considered fully market consistent.

Question 2: If yes, is the approach of calculating the participating life policies as a single estimate
appropriate. If the answer to this question is yes, is it agreed to make no change to the proposed
approach?

Response: The industry view is as follows: Yes, subject to the results seen at QIS testing.

Question 3: If the suggested approach is not acceptable, please provide an alternative approach
along with the rationale.

Response: The industry has the following view: Not applicable

Question 4: Does the task force agree with the proposed cap on the benefit of revision in future
discretionary benefits on the total capital required? Please provide your thoughts.

Response: The industry has the following view: Agreed. However, the operational complexities in
calculating this at each valuation (particularly if monthly valuations are continued) will need to be
considered during QIS testing.

Question 5: Should the revision of future discretionary benefits be allowed for in any other risk capital
calculation apart from interest rate risk capital. Please share your thoughts.

Response: The industry view is as follows: No.
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Question 6: Are there any other considerations in respect of the participating business which should
be analysed along with this topic.

Response: The industry view is as follows: No.

Amendment to proposed solution by RBC task force

The current RBC guidelines value participating liabilities by taking the maximum of the GBL and TBL
liabilities. However, this method is not considered to be fully market consistent because the GBL
method uses RFR rates to discount but doesn't take future bonuses into account, whilst the TBL
method takes into account all future cashflows but is discounted on a fund based yield and not the
RFR.

Task-force therefore, endorses the proposed solution discussed for this area of improvement.
a. Calculates a single liability for Par using all future cashflows.
b. Discount using the RFR

C. The bonuses then used need to be derived in line with the RFR; This would mean that there is
a possibility that a company needs to maintain 4 bonus rate structures under the following
discount rates:

i Current Par Fund Yield
ii. RFR
iii. RFR stressed up

iv. RFR stressed down

d. The TAC will then no longer be allowed to take credit of the 50% difference between TBL and
GBL.
e. Board approved bonus philosophy to be maintained.

Further comments may be provided post any practical considerations that may be noted during QIS.
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Section 9: Zeroisation of long-term
insurance liabilities

Current treatment

Part V of the RBC Rules, 2015 outlines the methodology for calculating long-term insurance liabilities.
Section 36 (1) permits insurers to take credit of negative liabilities.

Negative liabilities reflect future profitability which is subject to achieving the underlying operating
assumptions. Negative liabilities can be a function of the underlying risk-free curve as well. Such
negative liabilities are treated as positive adjustments in TAC, and hence provide additional credit.

When calculating the Capital Adequacy Ratio (CAR), the impact of negative liabilities is balanced
through the flooring of Surrender Value Capital Component (SVCC). If liabilities are negative and the
surrender value for certain products is zero, SVCC is floored at the level of the negative liability. Since
Risk Capital Requirement (RCR) is floored by SVCC, this mechanism may increase RCR, thereby
offsetting the credit derived from negative liabilities within TAC.

Possible alternatives

Option 1: Zeroise liabilities at a level of granularity deemed fit via QIS analysis. Credit of negative
liabilities is provided in TAC calculation.

Option 2: No change in current practice.
ICS Technical specifications:

ICS technical specifications allow recognition of negative liabilities. Further, credit of such negative
liability is available in TAC as well.

Treatment in other countries:

In India’, as per IRDAI (Actuarial, Finance and Investment Functions of Insurers) Reg 2024 — liabilities
are zeroized at a policy level, additional flooring to the extent of surrender value is also applicable. In
calculation of available solvency margin, no credit for negative liability is provided.

In Singapore?, liabilities are zeroized at policy level, unless there are moneys due to the insurer when
the policy is terminated on valuation date, in which event the value of the liability (net of reinsurance)
may be negative to the extent of the amount due to the insurer.

Further, Tier | capital includes a “regulatory adjustment”, determined at Homogenous Risk Group
(HRG) levels, by applying the insurance shocks for the C1 requirement (risk-capital with respect to life
insurance risk requirements) to each policy in the HRG, to determine the amount of negative reserve
for the HRG after the application of the C1 shocks.

1 https://irdai.gov.in/web/guest/document-detail?documentld=4589093
2https://www.mas.gov.sa/-/media/mas-media-library/requlation/notices/id/notice-133/mas-notice-133 _14-june-2024.pdf
https://sso.agc.gov.sg/SL/IA1966-S498-2004?DocDate=20120326&Provids=P1V-#pr20-
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In Malaysia’, liabilities is zeroized at a fund level by the insurer. No credit of such negative liabilities is
provided in TAC

However, under proposed RBC2 Rules in Malaysia? (which are yet to be formally implemented), while
negative liabilities continue to be zeroized at a fund level by the insurer, credit of such negative
liabilities (based on BEL+provision of risk margin for adverse deviation) is now permissible in TAC, to
the extent of 100% of such negative liabilities in participating business, and 50% for other insurance
funds.

Funds categorization in Malaysia for long-term insurance business include: ordinary participating life
policies; ordinary non-participating life policies; annuities participating in profits; annuities not
participating in profits; investment-linked unit fund; and investment-linked operating fund.

In Hong Kong?, negative liabilities are allowed to be held. Following adjustments are made with
respect to negative liabilities, in calculation of TAC:

1. Tier 1 capital: Deducting negative liabilities at the total level of long term business, in excess of
the corresponding prescribed capital amount in respect of that business

2. Tier 2 capital includes amount of insurer’s negative reserves at the total level of long term
business in excess of the corresponding prescribed capital amount in respect of that business, as
deducted from the Tier 1 capital of the insurer.

Tier 2 capital shall not exceed 50% of prescribed capital amount.

The above implies that the credit of negative liabilities is removed from Tier 1 capital, but instead
added to Tier 2 capital, hence potentially limiting the credit of insurer’s negative liability in TAC (in the
event that Tier 2 capital exceeds 50% of prescribed risk capital).

In solvency Il standard formula4, technical provisions are not zeroized and hence, negative provisions
can be held. Such negative provisions will be used to determine surplus to determine available
capital.

Additional considerations:

The purpose of making changes in RBC Rules is to holistically account for all risks applicable to
insurance companies, encourage proactive risk management by shareholders (driven via lower risk
capital for better risk management) and ensuring consistency with accounting basis/distribution basis
while protecting policyholder interests.

Regulatory frameworks strive to maintain policyholder protection throughout the life-cycle of operations
of insurance companies, while incentivizing shareholders to

a. maintain continued interest in managing insurance business

b. better manage insurance business to avail solvency benefits.

If negative liabilities were allowed (in absence of any direct or indirect floors), higher surplus is
estimated within the policyholder fund when new business is written, however in reality, such surplus
is arising from future profitability, and hence should be recognized as distributable surplus if operating
assumptions underlying liabilities hold true. Sufficient checks and balances are required while

1 https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-
41291e341b5f?t=1594083008094

2 https://www.bnm.gov.my/documents/20124/948107/ed rbc for Insurers and TOs june2024.pdf

3 https://www.elegislation.gov.hk/hk/cap41R?SEARCH WITHIN CAP_TXT=premium%20liabilit&xpid=ID_ 1717557936459 728
“ https://www.3blocks.co/wp-content/uploads/2020/10/SIl_Delegated Acts1.pdf
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https://www.bnm.gov.my/documents/20124/948107/ed_rbc_for_Insurers_and_TOs_june2024.pdf
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https://www.3blocks.co/wp-content/uploads/2020/10/SII_Delegated_Acts1.pdf
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distributing such surplus arising due to negative liabilities, giving due consideration to maintaining
continued health of the life insurance business through lifetime of policies underwritten.

However, negative liabilities imply that such future profitability is a source of capital for the insurer,
which can be recognized while assessing solvency of a company. Hence, even if liabilities are
zeroized, a suitable credit can be potentially allowed within solvency estimates to incentivize insurers
to write and maintain profitable business.

Accounting treatment of negative liability post SLFRS17:

The Sri Lanka Financial Reporting Standard (SLFRS 17), effective from 1 January 2026, mandates
that policy liabilities be determined as the sum of BEL, Risk Adjustment (RA), and Contractual Service
Margin (CSM). Upon initial recognition, CSM is calculated as the negative sum of BEL and RA,
effectively zeroizing BEL at the policy level. Resulting policy level liability is aggregated at cohort
level. If a consistent flooring of negative liabilities was adopted on solvency basis, this can potentially
benefit insurance companies to maintain similar liabilities in both solvency and accounting basis, ease
of comparison of movement in liabilities on both basis and continue to maintain sufficient buffer within
liabilities.

Proposed solution discussed with RBC task force

Liabilities: Zeroisation of liabilities at a suitable level of granularity, by testing via QIS. Testing shall
be undertaken at a policy level, product level, fund level, company level or any other level deemed fit
(e.g. HRG).

TAC: Where negative liabilities are zeroised, credit of such negative liabilities (based on BEL+RM)
shall be evaluated for permissibility in TAC.

As recommended by the committee, interdependent modifications should be assessed collectively.
Accordingly, the potential removal of SVCC for mass lapse stress considerations should be evaluated
alongside the zeroisation of liabilities (with zeroization at appropriate level of granularity).

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Does the committee agree to analysing zeroization of liabilities collectively with related
topics like SVCC?

Response: The industry has noted the following observations:
e Zeroisation of liabilities might dilute the market consistent principle by adding additional
prudence in the liability calculation while assets would be at the market value.
e The proposed change is not aligned with ICS principles regarding valuation of liability.

e Zeroising liabilities would impact product pricing, likely leading to higher premiums and a
reduction in the affordability of insurance products.

e [t would also lead to higher solvency capital requirements for profitable products, thereby
disincentivising insurers from writing such products

Question 2: Does the committee agree that zeroizing liabilities, whist giving the credit of such
zeroized liabilities in TAC maintains an adequate balance of ensuring prudence within
liabilities/surplus distribution, capital recognition of writing profitable business when determining
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solvency (and hence incentivizing insurers to design profitable products), consistency with
methodology under current and proposed accounting regimes? The stressed crediting rate and unit
fund growth rate under both interest up and interest down scenario should be included in the ARA or
the quarterly RBC reports (whichever relevant) along with the rationale of deriving the same.

Response: The industry has noted the following observations:

e The distribution basis of a company can be independent of the solvency basis, as the former
is based on each company's internal accounting policy for profit distribution. The task force is
of the view that any concerns related to the distribution basis should be addressed separately,
without impacting the solvency basis.

e Further, the task force acknowledges that under the proposed SLFRS 17 framework, for
profitable contracts measured under GMM/VFA, negative liabilities will effectively be zeroised
and held as Contractual Service Margin (CSM) upon initial recognition for new business
written post-implementation. However, there remains a lack of clarity on the financial
statements to be used for determining the distribution basis post SLFRS 17 implementation.

Question 3: If response to question 2 is no, kindly provide alternative approach with rationale, keeping
in mind the driving principles of making changes to RBC Rules.

Response: The industry has identified the following key drivers behind the proposed changes to the
RBC Rules:

e As noted in the topic paper, the current RBC framework allows for negative liabilities, which is
balanced by the application of the SVCC in the RCR calculation. However, under the proposal
to remove SVCC (as outlined in the paper ‘Introduction of mass lapse risk charge and
elimination of SVCC’), this balance is disrupted.

To address issue #a, the task force recommends further clarity on the extent and application
of zeroisation, with a preference for applying zeroisation at the balance sheet level,
accompanied by allowing 100% credit of the zeroised liability in the TAC calculation

e If negative liabilities were allowed (in absence of any direct or indirect floors), higher surplus is
estimated within the policyholder fund when new business is written, however in reality, such
surplus is arising from future profitability and hence should be recognized as distributable
surplus if operating assumptions underlying liabilities hold true.

To address issue #b, the task force reiterates that concerns regarding the distribution basis
should be addressed independently of the solvency framework

Question 4: Should any other areas be considered with respect to the above identified gap in RBC
Rules? If yes, kindly list the same.

Response: No.
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Amendment to proposed solution by RBC task-force

The current RBC regulations allow insurers to take credit of negative liabilities that reflect future
profitability, subject to operating assumptions and the underlying risk-free curve holding true. As this
provides additional credit to the CAR, the Taskforce has investigated this topic in more detail.

Task-force suggested preference to apply zeroization of liability at balance sheet level, accompanied
by allowing 100% credit of such zeroized liability in TAC calculation.

For addressing issue of higher surplus estimated to the extent of negative liabilities (noting such
surplus is arising from future profitability and hence should be recognized as distributable surplus if
operating assumptions underlying liabilities hold true), this issue should be addressed independent of
solvency framework.
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Section 10: Derivation of risk-free interest
rate yield curve

Current treatment

As per paragraph 32 of RBC Rules, 2015, every insurer shall use a risk-free interest rate yield curve to
discount liability cashflows (including only non-unit cashflows for unit-linked business) except for
calculation of Total benefit liabilities for participating business where participating fund yield is used.

Rules also allow insurer to use a risk-free interest rate yield curve developed using an appropriate
mathematical internal model and consistent with current Sri Lankan government bonds subject to
approval from the IRCSL.

We understand that all insurers are currently using the risk-free interest rate yield curve provided by
IRCSL for their solvency calculations.

Currently, risk-free interest rate yield curve is calculated using Two-way Quotes (Treasury Bills) data
and Two-way Quotes (Treasury Bonds) data published by CBSL corresponding to Friday which is
closest to the month end. Treasury bills are used for derivation of spot rates for 6 month and 1 year
term to maturity. For later terms to maturity, treasure bonds closest to the required term to maturity are
selected from the above reports. The calculations are done for half-yearly intervals till term to maturity
equal to 10 years. Bootstrapping technique is then used to derive spot rate for each term to maturity
using the average prices and coupon rates from the data. Risk free rates are assumed to continue at a
flat constant spot rate beyond 10-year term to maturity.

Possible alternative

Option 1: Re-assess the calculation of risk-free interest rate yield curve in line with the methodology
prescribed by ICS and other regimes

Option 2: No change in the current methodology for derivation for yield curve.

ICS prescribed approach’

As per section 3.2.5.2 of ICS v2 issued in December 2024:

The risk-free yield curve is determined based on a three-segment approach where:

e Segment 1: based on market information from government bonds or swaps, including a credit
risk correction, where necessary;

e Segment 2: extrapolation between the first and third segments; and

e Segment 3: based on a stable currency specific long-term forward rate (LTFR), to which a
spread is added in order to represent the expected spread that may be earned from
reinvestments in the long-term.

The transition from first to second segment occurs at the last maturity for which market information can
be observed in deep, liquid and transparent (DLT) financial markets (the last observed term or LOT).

' https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
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Hence, a DLT assessment is carried out at regular intervals in order to identify the financial
instruments and maturities for which a DLT market exists.

The base yield curves are derived from financial instruments that are traded in deep, liquid and
transparent (DLT) financial markets. Thus, DLT assessment determines whether swaps/ government
bonds are the relevant financial instruments for the risk-free interest rates and what the LOT is.

Both the interpolation between Segment 1 maturities and the extrapolation beyond the LOT are based
on the Smith-Wilson methodology with parameter alpha, which controls the speed of convergence is
set at the lowest value that produces a yield curve reaching the convergence tolerance of the LTFR by
the convergence point. A lower bound for alpha is set at 0.05. The convergence tolerance is 0.1 basis
point and is achieved at the tenor which marks the end of Segment 2. The convergence point is set as
maximum of (LOT + 30 years or 60 years).

Long term forward rate (LTFR) is calculated as sum of expected real interest rate and an inflation
target. These two components of LTFR are reviewed annually however the magnitude of annual
change is capped at 15 basis points.

For inflation rate target, following approach is prescribed in case inflation target is prescribed by the
central bank:

o 1%, where the inflation target is lower than or equal to 1%;

e 2%, where the inflation target is higher than 1% and lower than 3%;

o 3%, where the inflation target is higher or equal to 3% and lower than 4%; and
o 4% otherwise.

For currencies where the inflation target is not announced, 2% is used unless the past inflationary
trends and projection of inflation indicates inflation is materially higher or lower than 2%, in which case
inflation shall be chosen in line with those indicators.

For assessment of expected real interest rate, ICS has split the geographies in three categories:

o Geographical area 1, comprised of following currency areas: AUD, CAD, CHF, CZK, DKK,
EUR, GBP, JPY, NOK, NZD, SEK, SGD, USD with initial value of expected real interest rate
of 1.8%

e Geographical area 2, comprised of following currency areas: HKD, ILS, KRW, TWD with initial
value of expected real interest rate of 2.4%

o Geographical area 3, all other currency areas with initial value of expected real interest rate of
3% Sri Lanka has been identified in geographical category 3 with 3% expected real interest
rate.

ICS publishes risk free rate of returns for various currencies at regular intervals however, Sri Lanka is
not included in the list of currencies.
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Treatment in other countries

Malaysia (under exposure draft for RBC2)'

Malaysia has also used the three-segment approach in line with the approach prescribed by ICS
where:

Seamont Duralon ] Mainodoiogy

Up to last liquid point The rates are based on market information, where
available. For durations where market information is not
available, the rates are interpolated using the Smith-
Wilson method.

2 From LLP up to the The rates are extrapolated between Segment 1 and
convergence point Segment 3 using the Smith-Wilson method.
3 From convergence point Rates determined based on LTFR

Similar to ICS, an insurer must determine the alpha parameter used in the Smith-Wilson method, as
the lowest value that would result in the difference between the extrapolated forward rate at the
duration before the CP and the LTFR to be no more than 0.001%, rounded up to the nearest 0.05 and
subject to a floor of 0.1.

Singapore?

Similar approach is used for Singapore as well with the only difference being the tolerance level of
alpha parameter for Smith-Wilson approach which is set to 0.5 basis points.

Hong Kong?
Same approach as outlined by ICS is used under Hong Kong RBC
Solvency II*

Solvency Il also has the approach similar to Solvency Il with the difference being the tolerance level of
alpha parameter for Smith-Wilson approach which is set to 1 basis points.

Additional considerations from context of Sri Lankan market:

In Sri Lanka, the overall returns on treasury bonds and treasury bills have been quite volatile leading
to resultant risk-free interest rate yield curve. Given the limited availability of treasury bonds within the
Sri Lankan market at various tenures along with the limited trades in these bonds, no deep, liquid and
transparent analysis is performed currently to identify the last liquid point till which the market data for
Sri Lankan economy can be used.

Proposed solution discussed with RBC task force

It is proposed to re-assess the determination of risk-free rate for Sri Lanka. Similar to other regimes
and to ensure consistency with the ICP guidelines, it is proposed to use the three-segment approach

1 https://www.bnm.gov.my/documents/20124/948107/ed rbc_for Insurers and TOs_june2024.pdf

2 https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf

3 https://www.elegislation.gov.hk/hk/cap41r?xpid=ID 1717557733628 067

4 https://www.eiopa.europa.eu/document/download/1fc961ef-2198-4e1c-ad6e-d2a1914215bf_en?filename=EIOPA-BoS-24-310-
RFR-Technical-Documentation.pdf



https://www.bnm.gov.my/documents/20124/948107/ed_rbc_for_Insurers_and_TOs_june2024.pdf
https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf
https://www.elegislation.gov.hk/hk/cap41r?xpid=ID_1717557733628_067
https://www.eiopa.europa.eu/document/download/1fc961ef-2198-4e1c-ad6e-d2a1914215bf_en?filename=EIOPA-BoS-24-310-RFR-Technical-Documentation.pdf
https://www.eiopa.europa.eu/document/download/1fc961ef-2198-4e1c-ad6e-d2a1914215bf_en?filename=EIOPA-BoS-24-310-RFR-Technical-Documentation.pdf
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for derivation of risk-free interest rate yield curves. Further details in respect of the calculation of risk-
free interest rate yield curve are provided below:

e Choice of financial security: Given the lack of reliable data in respect of interest rate swaps,
it is proposed to use the market data based on treasury bonds and treasury bills (for term less
than and equal to 1 year) to derive the yield curve.

e Deep, liquid and reliable analysis: DLT analysis shall be undertaken periodically to identify
the last liquid point and to accommodate changes in the financial market. Given the lack of
data, a qualitative analysis based on the current market practice can be performed. Under this
approach, a survey with the investment teams of all insurers shall be undertaken to gather
views on last liquid point.

¢ Mean reversion to long term historic averages: Given that there is material short to
medium term fluctuations in the market prices of the treasury bond, extrapolated rates based
on this data can lead to unnecessary fluctuations and jumps in the derived yield curve.
Hence, a mean reversion in rates can be introduced with greater emphasis on long term
averages where such averages are also with reference to market data. The mean reversion is
proposed to be included only if the DLT assessment suggests a shorter LLP to avoid
unnecessary movement at the short to medium terms. In that case, a mean reversion of
interest rates from 10 years to 15 years duration can be allowed. The historic rates for Sri
Lanka suggest that mean reversion to 10% - 11%.

o Smoothing of market rates: Spot rates derived from the average prices and coupon rates
from the yields on treasury bonds and treasury bills without any smoothing can result in
volatility in the rates which can also result in negative forward rates. Hence, it is proposed to
smoothen the market rates by fitting a Nelson-Siegel-Svensson (NSS) equation to market
rates till LLP.

¢ Interpolation and Extrapolation: It is proposed to use the Smith-Wilson approach for
interpolation between maturities where reliable market data is not available and extrapolation
beyond the last liquid point.

For Smith-Wilson approach alpha is set at the lowest value that produces a yield curve
reaching the convergence tolerance of the LTFR by the convergence point. A lower bound for
alpha is set at 0.05. The convergence tolerance is 0.1 basis point and is achieved at
convergence point.

e Convergence point: It is proposed to set the convergence point to later of last liquid point
plus 30 years or 60 years in line with the approach prescribed for ICS as well as Solvency Il

¢ Ultimate forward rate: Ultimate forward rate is derived as sum of expected inflation and
expected real rate of returns. For Sri Lanka, the expected real rate of returns is proposed to
be calculated as simple average of GDP growth rate in real terms from 2000 is 3.9%" p.a.

For inflation, the inflation target prescribed by CBSL can be used. Currently CBSL has
prescribed an inflation target of 5%2, hence, based on the guidelines provided by ICS, 4% has
been used the expected inflation.

' https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=true
2https://www.cbsl.gov.lk/sites/default/files/cbslweb _documents/press/pr/press 20250129 Monetary Policy Review No 1 2025
e Ky4f5.pdf



https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=true
https://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf
https://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf
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Based on the above, it is proposed to set the UFR for Sri Lanka to 8% p.a. UFR assumption shall be
reviewed periodically in case of change in the underlying economic and financial conditions. The year-
on-year change in UFR is limited to 15 basis points.

An MS-Excel model has been developed for derivation of risk-free rates to be used by IRCSL and
discussed with the task-force. The derivation of risk-free rates as at 31 December 2024 using this
model has been provided below:

[ [

x} x}

RFR RFR
derivation_withMR.xls:  derivation_noMR .xlsx

MS-Excel model developed to derive risk-free rates to be used by IRCSL post smoothing the market
yields using Nelson-Siegel-Svensson equation as at 31 December 2023 is provided below:

I
3
RFR
derivation_31Decemb:

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Does that task force agree to the proposed change in the methodology for derivation of
risk-free interest rate yield curve, in particular to align with ICS prescribed methodology? Please share
your thoughts.

Response: Task force agreed to the above methodology but check the impact during QIS stage and
deliberate accordingly.

Question 2: If the suggested methodology is not acceptable, please provide an alternative approach
along with the rationale.

Response: The suggested method was aligned towards what is mentioned above.

Question 3: Based on the investment criteria for insurers in Sri Lanka, what shall be the last liquid
point for treasury bonds in the Sri Lankan market?

Response: Liquidity assessment to be carried out based on the market data.

Question 4: In case of absence of LLP, please share your thoughts (and underlying rationale) on the
suitability of use of the available bond data till term to maturity of 20 years for the derivation of yield
curve?

Response: Use either 10 or 15 as the LLP and derive the curve till LLP using market data and
Bootstrapping align with current method.

Question 5: Does the task force agree with the proposed introduction of a mean reversion rate of
interest? If yes, does the task agree with introduction of in case the LLP is shorter? If yes, what should
be the mean reversion rate in the view of task force? Please provide your thoughts.

Response: Agreed not to introduce mean reversion rate.
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Question 6: Does the task force agree with the use of Smith-Wilson approach for interpolation and
extrapolation with the parameters set consistently with the approach provided by ICS? If not, please
share your thoughts on the alternative approach along with the rationale.

Response: Agreed to use Smith-Willson method but check the impact during QIS stage.

Question 7: Does the task force agree with the proposed approach and quantum for derivation of
UFR, limit on year-on-year change in UFR and the convergence point? Please share your thoughts.

Response: Agreed to use 8% as the UFR and 60 as the convergence point

Question 8: Are there any other considerations in respect of the derivation of risk-free rates which
should be analysed?

Response: RFR is a very important piece in the solvency calculation therefore as highlighted above,
rates deviation beyond 10" year under proposed method compared to current method needs further
consideration given the possible impact on CAR position of the companies therefore need to be further
deliberated during QIS stage.

Amendment to proposed solution by RBC task-force

The current methodology for derivation of risk-free rates uses bootstrapping technique to derive spot
rate for each term to maturity using the average prices and coupon rates from the yields on treasury
bonds and treasury bills without any further smoothing. Risk-free rates are assumed to remain flat post
the 10t year term to maturity. Given the overall volatility in the market yields and absence of any
interpolation technique can introduce volatility, sometimes resulting in negative forward rates.

Task-force therefore, endorses the proposed solution of re-assessing the calculation of risk-
free interest rate yield curve in line with the methodology prescribed by Insurance Capital
Standards (ICS) and other regimes.

Proposed methodology:

Step 1: Decision on the Last liquid Point (LLP) and curve derivation till LLP. It is agreed to use a
pragmatic LLP rather theoretical point based on any possible deep, liquidity assessment given the
limited no of observable trades for certain tenures. It is agreed to use 10 years as the LLP however 15
years also can be considered to have consistency with assets available and limit the deviation from
current method where beyond 10t year spot rate is kept constant at 10" year rate throughout. It is
agreed to derive RFR till LLP using the current method of Bootstrapping already adopted. In order to
address the issue of negative forward rates and volatility in market data, it is proposed to apply
smoothing techniques to the risk-free rates derived from market data by fitting a Nelson-Siegel-
Svensson equation to the market rates.

Step 2: Decision on Convergence point and Ultimate Forward Rate (UFR). It was agreed to use 60
years as the convergence point and use of 8% as the UFR considering expected real interest rate and
target inflation rate by the CBSL (this is supposed to be periodically reviewed).

Step 3: Extrapolation beyond LLP to UFR at convergence point using Smith-Willson extrapolation
method.

Additionally, during periods of one-off events, the market data-based derivation of risk-free rates may
lead to anomalies. It was agreed that the IRCSL and IASL should collectively review and analyze the
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approach for overall evaluation of solvency (including derivation of risk-free rate, asset valuation etc.)
during such periods; with prior approval from the IRCSL.

Please see the RFR (spot rates) derived under current method and proposed method for 31st
December 2023.

Spot rates
16.00%

14.00%

12.00%

10.00%
8.00%

6.00%
135 7 911131517192123252729313335373941434547 495153555759

— CUrrent e=pProposed
Source: Proposed- Shared Template by IRCSL/Current- Published rates by IRCSL for 31st December 2023

Observations:

1. ltis clearly observable that beyond the 10t year curve starts getting downward till the
convergence point and beyond under the proposed method whereas rates are kept constant
at 10t year rate beyond 10t year under current method.

2. This will lead to having a significant impact on liability calculation under proposed method
leading to require higher liability to be held.

Outcome of industry survey on qualitative assessment of last liquid point

In order to assess if a deep, liquid and transparent market exists for treasury bonds traded in Sri
Lanka, and if so the last liquid point, a survey form was shared with Chief Investment Office/
Investment managers of all insurance companies in Sri Lanka.

14 insurance companies responded to the survey, of which:

e 11 insurance companies believe there are many buyers and sellers of Sri Lankan secondary
bonds, and there is high volume of outstanding bonds for these durations.

e 10 insurance companies believe that it is easy to buy or sell bonds without causing significant
price movement i.e. can enter or exit positions quickly and at a fair price

e 11 insurance companies believe that the information on bond prices, trade volumes, yields
etc. are clearly and publicly available.


https://forms.office.com/r/TW1szXMSd6
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Insurance companies have varied opinion on the last liquid point for the secondary bonds
traded in Sri Lankan market — with 6 insurers suggesting LLP as 5 years, 3 insurers each
suggesting 3 years and 10 years, and 1 insurer each suggesting 7 years and 25 years.
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Section 11: Interest rate risk charge and
interest rate shock calculations

Current treatment

As per paragraph 52 (1) of RBC Rules, 2015, interest rate risk charge should be calculated as:

a. Computing the present value of cashflows underlying net guaranteed liabilities and interest
rate sensitive asset exposures using the base risk-free rate.

b. Recompute the present values mentioned in point (a) using interest rate up and interest rate
down scenario.

c. Compute the value of surplus as the difference between present value of interest rate
sensitive asset cashflows and net guaranteed liabilities cashflows (net asset value) under
base and each stress scenario mentioned above.

d. Determine the reduction in surplus under both increasing and decreasing risk-free rate
scenario.

Interest rate risk charge is then calculated as the greater of the reduction in surplus under the
increasing and decreasing interest rate scenarios

As per paragraph 52 (6), the shocked term structure shall be derived by multiplying the risk-free
interest rate yield curve by (1+ shock factor) under both shock up and shock down scenario.

Paragraph 52 (7) and 52 (8) further suggests that the absolute change of interest rates in the
downward scenario shall be at least 1% and where the base rate is lower than 1%, the shocked rate in
the downward scenario shall be 0%.

Defined shock factors under current regime are as follows:

Maturity t (years) Shock up(t) factor Shock down(t) factor

0.25 70% -75%
0.5 70% -75%
1 70% -75%
2 70% -65%
3 64% -56%
4 59% -50%
5 55% -46%
6 52% -42%
7 49% -39%
8 47% -36%
9 44% -33%
10 42% -31%
11 39% -30%
12 37% -29%
13 35% -28%
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Maturity t (years) Shock up(t) factor Shock down(t) factor

14 34% -28%
15 33% -27%
16 31% -28%
17 30% -28%
18 29% -28%
19 27% -29%
20 26% -29%
21 26% -29%
22 26% -30%
23 26% -30%
24 26% -30%
25-29 26% -30%
30 and above 25% -30%

The above shock factors were calibrated during the introduction of RBC Rules in 2015. Given market

developments, these factors are being re-evaluated.

Possible alternative

Option 1: Re-assess shock factors applicable for calculation of interest rate risk charge based on the
relevant historic market data and re-calibrate these shock factors. Approach for calculation of interest
rate risk charge is also re-assessed to align to ICS and other markets where RBC valuation is

prescribed.

Option 2: Re-assess the current shock factors and benchmark these against shock factors prescribed
in other regions such as Solvency Il. Approach for calculation of interest rate risk charge is also re-
assessed to align to ICS and other markets where RBC valuation is prescribed.

Option 3: No change in the current shock factors or in calculation approach.

ICS prescribed approach’

As per section 5.3.2 of ICS v2 issued in December 2024:

The calculation of interest rate risk charge is based on the combination of three stressed applied to the

entire risk-free yield curve:
e A mean reversion scenario;
e Alevel up scenario; and
e Alevel down scenario.

Further, the interest rate risk charge is calculated as:

max (0, Y MR/ + VaRoo5 (Y L77))

' https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
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where,
e iis anindex over all currencies in which the insurer is exposed to interest rate risk
e MRiis the result of mean reversion scenario; and

e LTiis arandom variable encompassing the results of the level up and level down scenarios for
currency

For currency i, LTi is defined as:
[1/N-1(0.995)]x (LUi max(Xi, 0) — LDi min(Xi , 0))
where,
e N -1(0.995) is the 99.5% quantile of the standardised normal distribution
e LUi and LDi are the results of the level up and level down scenarios respectively; and
e Xiis arandom variable following a standardised normal distribution

For currency i, MRi, LUi and LDi correspond to the change in Net Asset Value when recalculating
the value of all relevant assets and liabilities (best-estimate liability) using the mean reversion,
level up and level down stressed yield curves respectively.

Further, ICS prescribes the detailed methodology on calculation of mean reversion, level up
scenario and level down scenario based on econometric models.

The stress approach is aligned with the three-segment approach used for the calculation of base
risk-free interest rate yield curve within ICS, where the interest rate shock factors have been
defined only for the period till last liquid point of market information and the long term forward rate.
Shocked rates are extrapolated between last liquid point and convergence point using the Smith-
Wilson approach.

In arriving at the shocked curve, the long term forward rate is subject to a shock factor of 10%
under both level up and level down scenario subject to a maximum annual change of 15bps in line
with the maximum year on year change in long term forward rate for risk-free rate derivation.

Calibration of interest rate shock factors'

For ICS, the stress scenario calculation is based on the simplified Dynamic Nelson Siegel (DNS)
model. For each currency, calibrating the stresses is based on determining the optimum
parameters for the DNS model. This optimisation is performed by formulating the time series of
the DNS parameter as a state space model and using the Kalman Filter technique8 to find the set
of parameters (k11, k22, k33, 61, 62, 83, 011, 621, 022, 631, 032, ¢33) which maximise the log-
likelihood.

The dataset used for this calibration is made of weekly interest rate observations starting at 1
January 2010 up to the relevant date of the interest rate curve. Maturities used for the calibration
are (in years) 1,2,3,4,5,6,7,8,9,10,20,30 to the extent available (e.g. if the Last Observable Term is
at year 10, then no data for years 20 and 30 are used). For each successive calibration, the

1 https://www.iais.org/uploads/2024/12/ICS-calibration-document.pdf
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starting point of the optimisation process is the optimum set of parameters found the previous
year. No filtering adjustment is applied to the raw dataset to derive the calibration.

Treatment in other countries

Calibration of interest rate shock factors

Malaysia (under exposure draft for RBC2)'

For Malaysia, upward and downward risk-free yield curve is to be derived using the prescribed
approach (outlined in the consultation paper on derivation of risk-free yield curve) by applying a shock
on the market information and long term forward rate used for the derivation of risk-free yield curve.
These factors have been prescribed separately for cashflows denominated in Malaysian currency and
other currencies. For other durations in between, those specified above, the risk-free rates are
interpolated based on the Smith-Wilson approach

Shocks applied on market information is as follows:

Stresses for MYR denominated cash-flows*

—Parameter | Duration | Upward siress

1 75% 60%
2 70% 57.5%
3 65% 55%
Market information 5 35% 50%
7 25% 45%
10 20% 40%
15 15% 35%
LTFR 10% 10%

*For other durations in between, those specified above, the risk-free rates are interpolated based on the Smith-Wilson approach

Stresses for non-MYR denominated cash-flows

= ““Parameter | Duration | Upward stress

1 125% 65%

2 125% 65%

3 120% 65%

4 120% 65%

5 120% 65%

6 120% 65%

7 120% 65%

8 120% 60%

9 115% 60%

Market information 10 115% 60%
11 115% 60%

12 115% 60%

13 110% 60%

14 110% 55%

15 105% 55%

16 105% 55%

17 100% 55%

18 100% 50%

Till LLP 95% 50%

LTFR 10% 10%

1 https://www.bnm.gov.my/documents/20124/948107/ed rbc_for Insurers and TOs_june2024.pdf
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Singapore'

65

Shock factors for Singapore were calibrated? using 10 years’ historic daily data for Singapore and US

government yield curves at various durations as proxy.

The raw data was converted to a stationary time series of daily 1- year rolling returns, resulting in more

than 2500 data points in the empirical distribution. The interest rate adjustments were derived by
taking the lower 0.5% percentile of the resulting distribution, with some smoothing.

The derived factors were later revised based on the QIS and public consultations.

Current shock factors for Singapore are as follows. Insurer must ensure that the calculated absolute
interest risk adjustments are subject to maximum of 200bps, for both upward and downward

scenarios.

Maturity t (years) Shock up(t) factor Shock down(t) factor

0.25 100% -75%
0.5 100% -70%
1 100% -70%
2 100% -70%
3 95% -65%
4 95% -65%
5 90% -60%
6 85% -55%
7 80% -50%
8 80% -50%
9 75% -45%
10 70% -40%
11 65% -40%
12 60% -35%
13 60% -35%
14 55% -30%
15 50% -30%
16 45% -30%
17 40% -30%
18 35% -25%
19 30% -25%
20 and above 25% -25%

Hong Kong?

Upward and downward stressed risk-free yield curves are generated by applying a shock on market

information and long term forward rate used for the derivation of risk-free yield curve. Adjustment shall

not be applied to the observable market rate if they are negative.

' https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133 _14-june-2024.pdf

2 https://www.mas.gov.sg/-/media/mas/resource/publications/consult_papers/2014/consultation-paper_rbc-2 2014.pdf

3 https://www.elegislation.gov.hk/hk/cap41r?xpid=ID 1717557733628 067



https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf
https://www.mas.gov.sg/-/media/mas/resource/publications/consult_papers/2014/consultation-paper_rbc-2_2014.pdf
https://www.elegislation.gov.hk/hk/cap41r?xpid=ID_1717557733628_067
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Further, the absolute change in risk-free yield curve at each term is capped at 200 basis points under
both upward and downward stressed risk-free yield curve.

Shock factors applied to the market information and long term forward rates under HK RBC are:

Maturity t (years) Shock up(t) factor Shock down(t) factor

1 307% -75%
2 194% -66%
3 181% -64%
4 173% -63%
5 160% -61%
6 144% -59%
7 134% -57%
8 125% -55%
9 119% -54%
10 114% -53%
15 99% -49%
20 76% -43%
30 73% -42%
50 73% -42%
Long term forward rate 10% -10%

Solvency II'

Interest rate shock factors have been calibrated? based on the historic data for following three
instruments:

o EUR government zero coupon term structures — derived based on daily data for approximately
12 years

e GBP denominated government zero coupon term structures — derived based on daily data
from year 1979 to 2009

e Euro and GBP LIBOR / swap rates — daily data for a period of 12 years.

Solvency Il used the Principal Component Analysis to derive the stress scenarios. Under this analysis,
based on the all the data sets identified above, number of principle factors that explains the variance in
the annual percentage rate changes were identified. There were four principal factors identified for all
the data sets above — level, slope, curvature and twist in certain maturity points.

The position of the yield curve is affected by current short-term interest rates, denoted by the ‘level’,
whilst the slope is mainly affected by the difference between long-term and short-term interest rates.
The curvature of the interest rates is associated with the volatility of the underlying interest or forward
rate and the twists represent shocks to specific maturity point on the interest rate yield curve.

' https://www.eiopa.europa.eu/document/download/8128de4e-dfd8-47f9-92e5-
7c657b29abb4 _en?filename=Guidelines%200n%20Classification%200f%200wn%20Funds.pdf
2 https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-Calibration-paper-Solvency-Il.pdf



https://www.eiopa.europa.eu/document/download/8128de4e-dfd8-47f9-92e5-7c657b29abb4_en?filename=Guidelines%20on%20Classification%20of%20Own%20Funds.pdf
https://www.eiopa.europa.eu/document/download/8128de4e-dfd8-47f9-92e5-7c657b29abb4_en?filename=Guidelines%20on%20Classification%20of%20Own%20Funds.pdf
https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-Calibration-paper-Solvency-II.pdf
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Derived principal factors are standardised and fit into the regression model. The purpose of this model
is to calculate the sensitivity of each yield to maturity, expressed as annual percentage rate change, to

the principal factors. Post this, stressed 99.5" percentile factors are derived from the model.

The analysis was carried out using four different data sets to introduce controls against any
uncertainties that could result from using just one data set in isolation. A higher data set would also
introduce additional balance and a greater depth of information to the results by covering a wider
range of economic conditions and points in the economic cycle than the other three data sets.

For upward scenario, the absolute increase in risk-free rate shall not be less than 1% at each term to
maturity. Further for maturities not included in the table above, the stress factor shall be linearly

interpolated.

For negative risk-free rates, the decrease under the downward scenario shall be nil.

Maturity t (years) Shock up(t) factor Shock down(t) factor

Less than 1 year 70% 75%
1 70% 75%
2 70% 65%
3 64% 56%
4 59% 50%
5 55% 46%
6 52% 42%
7 49% 39%
8 47% 36%
9 44% 33%
10 42% 31%
11 39% 30%
12 37% 29%
13 35% 28%
14 34% 28%
15 33% 27%
16 31% 28%
17 30% 28%
18 29% 28%
19 27% 29%

20 26% 29%
90 20% 20%
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Additional methodology choices used to calibrate interest risk shock factors are detailed below for
comparison:

Application of shock
on the risk-free

Shock factors defined for
market information and
parameters; stressed yield
curve derived using same

Shock factors are defined
as adjustment factors
applied on the base risk-
free yield curve

Shock factors defined for
market information and
parameters; stressed yield
curve derived using same

Shock factors are defined
as factors applied on the
base risk-free yield curve

curve approach as prescribed for approach as prescribed for

base RFR. base RFR.

Not defined in exposure Calibrated based on daily | Not defined in exposure Based on daily 1- year
Calibration draft or public consultation | 1- year rolling returns draft or public consultation | rolling returns using
methodology documents documents Principal Component

Analysis (PCA)

Methodology to calculate interest rate risk charge

For calculation of interest rate risk charge, the table below summarises comparison of approach
across various regimes: Additional considerations from context of Sri Lankan market:

When RBC was introduced in 2015, data was only available for 4 years and till 4 year term to maturity
as long dated bonds were not issued. Accordingly, interest rate shock factors were set with reference
to the shock factors prescribed for Solvency Il QIS5 based on the internal discussion and industry

feedback.

For the purposes of current re-calibration, data for multiple tenors is available as per the period
mentioned below; this is based on the date from which bonds of each tenor have been issued in the
market except for cases mentioned below. Analysis has been performed on daily 1-year rolling
returns on treasury bonds for 1 year to 10-year maturities spaced out in annual intervals for below
mentioned dates, including the period of COVID-19 and economic crisis.

Treasury bonds with term 1 to 5*: Data analysed from 1 January 2009 onwards (4,244 data

points considered)

Treasury bonds with terms 6: Data analysed from 21 October 2009 onwards (4,052 data

points considered)

Treasury bonds with terms 7, 8 and 10: 2 September 2014 (2,816 data points considered)

Treasury bonds with terms 9: 26 July 2016 onwards (2,325 data points considered)

*even though the data was available for dates prior to 1 January 2009, the data was only available

at specific dates (with no data between 17 September 2007 and 24 December 2008).

Following analysis has been performed on the observed data:

Calculate 0.5 percentile and 99.5™ percentile from the observed data

Fitted a log-normal distribution on the observed data to arrive at the 0.5" percentile and 99.5t

percentile
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Existence of a mean-reversion point is dependent on the DLT analysis. In case of existence of a
mean-reversion point for Sri Lankan which has been used for derivation of base risk-free interest rate
yield curve, the corresponding shock factor applied at such rate should be interpolated based on the
shock factor applied at the last liquid point (at which market data is available and used for base risk
free rate calculations) and at the convergence point with adjustment made to allow for mean-reversion
point to be comparatively stable.
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Analysis of the historical yields'

Analysis has been performed on daily 1-year rolling returns on treasury bonds for 1 year to 10-year maturities spaced out in annual intervals. The outcome of
the analysis:

Down Up
Based on log- Based on log-

Shock Sal'lrc;ckeffdc;c:;s Based on log- normal Shock S:rzckeffg;c:;s Based on log- normal

Current factors are per o normal distribution Current factors are per ¢ normal distribution
(excluding PRI . (excluding PRI .

rules per data . distribution (excluding rules per data . distribution (excluding
economic . economic .

(EUNE¥)) crisis) (EUNEL¥)) economic (all data) crisis) (all data) economic
crisis) crisis)
- o o 0, o 0, o 0, - 0, 0, 0, 0, o, o
1 75.0% 68.1% 67.4% 66.8% 54.7% 70.0% 296.7% 82.8% 153.4% 103.0%
2 -65.0% -65.8% -65.5% -65.3% -51.7% 70.0% 288.8% 81.0% 144.7% 92.7%
3 -56.0% -64.4% -64.2% -64.0% -48.8% 64.0% 275.7% 87.7% 137.7% 83.7%
4 -50.0% -60.2% -60.1% -60.8% -46.5% 59.0% 238.0% 76.1% 124.1% 77.1%
5 -46.0% -59.6% -59.3% -59.5% -44.3% 55.0% 235.1% 72.4% 118.4% 71.2%
6 -42.0% -55.7% -55.4% -61.1% -39.6% 52.0% 224.0% 69.8% 124.9% 60.0%
7 -39.0% -53.7% -53.6% -62.1% -39.7% 49.0% 215.1% 67.9% 129.5% 60.1%
8 -36.0% -51.6% -51.4% -60.9% -39.0% 47.0% 210.3% 67.4% 124.4% 58.5%
9 -33.0% -55.4% -55.2% -62.7% -38.1% 44.0% 205.1% 66.0% 132.6% 56.7%
10 -31.0% -58.3% -58.2% -60.7% -36.7% 42.0% 211.5% 64.8% 123.2% 53.5%

" Source of data used: https:/in.investing.com/rates-bonds/
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Proposed solution discussed with RBC task force

Calculation of interest rate risk charge
Calculation approach shall remain unchanged except to the following extent:

o Value of liabilities underlying net asset value under base, interest up and interest down
scenarios shall be based on best estimate liabilities cashflows (excluding risk margins),
discounted at base, and stressed yield curves. Difference between the discounted value of
asset cashflows and resulting liability value under each scenarios will be used to derive
interest rate risk charge.

o Best estimate liabilities cashflows can alter under stressed interest scenarios to the extent of
change in future discretionary benefits (bonuses for participating business and future crediting
rate for universal life business subject to the maximum permissible benefit).

Calibration of shock factors

Given that data across multiple tenors is available for approximately 10 years, this may not provide a
sufficiently credible number of data points to calibrate shock factors (e.g., in Solvency I, historical data
spanning up to 30 years was used for calibration). Furthermore, Sri Lanka has experienced an
economic crisis during this period, meaning that including the entire dataset would treat the crisis as a
1-in-10-year event, affecting the calculated shock factors (both upward and downward). If the crisis
period were excluded from the analysis, the remaining data points would be even less credible. There
is an argument to be made about whether such a period of economic crisis should be excluded, as the
purpose of risk charges is to account for extreme events like this.

Considering the limitations of the current data, it is proposed to retain the existing shock factors for the
market-observable period, with a stable (lower) shock factor suggested for the Ultimate Forward Rate
(UFR). The shock factor for the UFR is based on judgment, as the UFR is expected to be less volatile
than current market rates. Therefore, a lower stress is proposed for the UFR, with the stress level
being benchmarked against the stress factors in the Insurance Capital Standard (ICS), which have
also been adopted in other regions, including Malaysia and Hong Kong.

Proposed shock factors are as follows:

" Parameter | Duration | Upward stross

1 70% -75%

2 70% -65%

3 64% -56%

4 59% -50%

5 55% -46%

Market information 6 52% ~42%
7 49% -39%

8 47% -36%

9 44% -33%

10 42% -31%

Mean reversion point Based on calibration between shock fe_zctor in LLP and
chosen convergence point
UFR 10% 10%
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Derivation of upward and downward stressed risk-free yield curves

Stressed risk-free yield curve shall be derived separately for upward and downward shocks using the
methodology used for derivation of base risk-free yield curve. The parameters / market information
used for base risk-free yield curve shall be shocked by applying the prescribed shock factors to these
parameters and a revised curve shall be derived for both upward and downward shock scenario.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Does that task force agree to the proposed approach for calculation of interest rate risk
charge? Please provide your views. If not, please provide an alternative approach along with the
rationale for the said approach.

Response: Agreed but need to be further deliberated during QIS stage.

Question 2: Does task force agree with the proposed approach of keeping the stress factors
unchanged for terms with market observable rates? If not, please provide the rationale for the same.

Response: Agreed

Question 3: In respect of application of shock factors, does the task force agree with the proposed
approach of application of stresses on market information and deriving the revised risk-free yield
curve?

Response: Agreed but need to be further deliberated during QIS stage.

Question 4: Is task force aligned to the methodology used to determine prescribed stresses for
interest rate at mean reversion and ultimate forward rate? If not, please provide an alternative
approach.

Response: Agreed except Mean Reversion Point since it is agreed not to have the such a point.

Question 5: Are there any other considerations in respect of the interest rate shocks which should be
analysed along with this topic?

Response: No

Amendment to proposed solution by RBC task-force
The current approach calculates the interest rate risk capital as:
Base scenario & NAVo=So= Ao- (BELo+RMo)

Shock up scenario & NAV1=S1= Ai- (BEL1+RM1)

Shock down scenario = NAV2=S2= Az- (BEL2+RM2)

Interest rate risk charge =

Max{| So- S1|,| So- S2|} =



Insurance Regulatory Commission of Sri Lanka 73
RBC Task force industry consultation report

Max{| (Ao- A1)+ (BEL1-BELo)+(RM1-RMo)],| (Ao- A2)+ (BEL2-BELo)+(RM2-RMo)|
Further, stress factors applied to the base risk-free rates have been prescribed.

Task-force endorses that calculation approach shall remain unchanged compared to current
method except to the following extent:

Value of liabilities underlying net asset value under base, interest up and interest down scenarios shall
be based on best estimate liabilities cashflows (excluding risk margins), discounted at base, and
stressed yield curves. Under the proposed Risk Margin (RM) calculation, it is noted that cashflow
vector may not be available for BEL+RM calculation therefore it is suggested to use Net Asset Value
as the present value of asset cash flows and best estimate liability cash flows in absence of BEL+RM
cash flows.

Task force is of the view that in absence of RM numbers in the proposed calculations, interest rate risk
charge can be either higher or lower compared to the current calculation.

Interest rate shock calculations

Considering the limitations of the current data, it is agreed to retain the existing shock factors for the
market-observable period, with a lower shock factor (10%) suggested for the Ultimate Forward Rate
(UFR). Revised shocked risk-free rate curve will be derived based on the shocked market inputs.
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Section 12: Timings for projection of
cashflows in RBC template

Current treatment

As part of MS Excel RBC solvency template, insurers are required to provide cashflow projections
used to estimate total policyholder liabilities. These include premiums, commissions, expenses, death
outgoes, maturity outgoes, other outgoes and other incomes — all cashflows are projected as yearly
projections.

The above cashflows are provided separately for non-participating fund, participating fund (guaranteed
liability cashflows), non-unit cashflows for unit-linked business — on gross of reinsurance and net of
reinsurance basis.

The cashflows are provided on best-estimate + risk margin basis in worksheet “Table 5 Liability Cash
flows” and on stressed margins (to calculate liability risk charge) in worksheet “Table 6 Stressed
Liability cfs”.

These cashflows are used to determine:
a. Total policyholder liability
b. Liability risk capital charge
c. Interest risk capital charge — to the extent of impact on liability due to interest stress

Possible alternatives

Since liability cashflows are provided on yearly projections whereas actuarial cash flow models
developed by various life insurers might be projecting cash flows on a monthly (or non-annual)
frequency, differences arise when comparing liabilities against present value of net cashflows provided
in above mentioned worksheets. Further, present value of net cashflows under best-estimate + risk
margin basis (used in liability risk charge and interest risk capital charge) and stressed margin basis
(used in liability risk charge) are potentially understated due to yearly cashflows being discounted to
determine corresponding liability values.

Option 1: Calculations of policyholder liabilities, interest risk capital charge and liability risk capital
charge are performed within actuarial models used by insurers. Relevant information on present value
of underlying cashflows will be included in RBC Solvency template — on best-estimate + risk margin
basis and stresses margin basis; on gross and net of reinsurance basis (with present value of best-
estimate + risk margin basis provided on base and stressed risk-free rate). Such information will be
used to calculate liability and relevant risk capital charges mentioned above.

Annexures to solvency template will include projection of cashflows under above calculation basis, at
an appropriate projection period frequency, in line with policy liability calculations.

Option 2: No change in current submissions with respect to cashflow projection provided.
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Prescribed ICS? template doesn’t request for any liability cashflows and relies on output from actuarial models to determine liability and prescribed

risk capital.

Cashflow submissions in other regions:

The table below summarises countries evaluated for this consultation paper along with disclosure requirement on liabilities, and relevant risk charges.

Disclosure requirement for liabilities Disclosure requirement for risk charges | Granularity of presenting information | Frequency of submission

India? Present value of cashflows on gross of NA — India doesn’t follow risk-based capital | Separate disclosures for: Annual
reinsurance, and reinsurance ceded regime, and calculates required capital on e Line of business split into sub-
e Premium factor-based approach funds like life, pension, group,
e Expenses and commission annuity etc.
o Benefits (death, maturity, surrender) e  Product level for each line of
e Annuity benefit business
e Bonuses -split into vested bonus, future Refer to form NLB and ULB for exact
bonus, terminal bonus, cost of bonus disclosure
e  Zeroisation adjustment
e  Surrender value flooring adjustment
e Reinsurance ceded
Malaysia® Present value of cashflows on gross of e Liability risk charge is directly input Separate disclosure for: All forms except E2-1 are submitted

reinsurance, and reinsurance ceded
e  Premium

o Expenses

e Benefits

e PRAD

e Zeroization adjustment

e Reinsurance ceded

into reporting template.

e Change in liability in interest up and
interest down scenario to calculate
interest risk capital.

e Line of business split into sub-
funds like individual/group,
annuities, investment linked,
others.

e Detailed split of line of business by
various product categories (e.g.:
whole of life, endowment, term,
riders etc.). The main
categorization is same as
mentioned above.

monthly/quarterly.

E2-1 is submitted at financial year-end
only.

' https://view.officeapps.live.com/op/view.aspx?src=https %3A%2F % 2Fwww.iais.org%2F uploads %2F2024 %2F 06 %2F 2024 -ICS-data-collection-Template.xIsx&wdOrigin=BROWSELINK

2 https://irdai.gov.in/document-detail?documentld=605037

3https://bnm.gov.my/documents/20124/948107/RBC+Forms+Version+3+Release+3.xls/8c0bc704-35e1-507a-b4a4-28bf13f441ff?t=1594083040446

https://bnm.gov.my/documents/20124/948107/SoSA+Reporting+Manual+for+Insurers.pdf/15b1089c-a757-8dd5-8111-50cca8d6c90d?t=1594083056730



https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.iais.org%2Fuploads%2F2024%2F06%2F2024-ICS-data-collection-Template.xlsx&wdOrigin=BROWSELINK
https://irdai.gov.in/document-detail?documentId=605037
https://bnm.gov.my/documents/20124/948107/RBC+Forms+Version+3+Release+3.xls/8c0bc704-35e1-507a-b4a4-28bf13f441ff?t=1594083040446
https://bnm.gov.my/documents/20124/948107/SoSA+Reporting+Manual+for+Insurers.pdf/15b1089c-a757-8dd5-8111-50cca8d6c90d?t=1594083056730
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Disclosure requirement for liabilities Disclosure requirement for risk charges | Granularity of presenting information | Frequency of submission

e Product level for each line of
business

Above is separately presented for

business written within Malaysia and

outside.

Refer to form E2, E2-1, C3-1 for exact

disclosure

Singapore

Best-estimate liability post zeroization

Provision made for any adverse
deviation
Negative reserve

Below values are provided for

mortality, longevity, disability, dread

disease, lapse (split into +/-50%

lapse, mass lapse), other insured

event, conversion for options,

catastrophe risks, which are

aggregated in reporting template

using correlation matrix:

¢ Best-estimate liability post
zeroization

¢ Negative reserve

Net asset value under interest up and

interest down sensitivity

e Line of business split into
participating, non-participating and
investment-link — further sub-
categorised into
¢ Portfolio with and without

matching adjustment.
e Homogeneous risk groups within
each portfolio
Above is separately presented for
business written within Singapore and
outside.

Quarterly

Solvency II?

Technical provisions gross of

reinsurance and reinsurance ceded —

split by best-estimate liability and risk

margin

Present value of cashflows on gross of

reinsurance, and reinsurance ceded

e Future guaranteed & discretionary
benefit

o Expenses and other outgoes

Capital requirement under each life
risk (mortality, longevity, disability,
lapse, expense, revision,
catastrophe)

¢ Asset value pre shock

Liability value pre shock

¢ Asset value post shock

Liability value post shock

e Line of business split
e  Split of total company level, life
other than health, and health.

Details on technical provisions are
provided quarterly
All other information is provided yearly.

1 https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas_rbc-2-

main-workbook 20200402.xlsx

2 https://www.3blocks.co/solvency-2-materials/

Refer to “Solo QRT log files”


https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas_rbc-2-main-workbook_20200402.xlsx
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas_rbc-2-main-workbook_20200402.xlsx
https://www.3blocks.co/solvency-2-materials/
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Disclosure requirement for liabilities Disclosure requirement for risk charges | Granularity of presenting information | Frequency of submission

e Premiums o Net asset value under interest up and
e Other cash inflows interest down sensitivity
o Risk margin

e Above cashflow projections from 15t
projection year to 30" projection year,
then aggregated for year 31 to 40, then
41 to 50 and 50+.

Above details imply regulators rely on output provided from actuarial models of insurers, with additional information requested to gain comfort on the accuracy of
modelled output.
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Proposed solution discussed with RBC task force

Calculations of liability and risk charges associated to liability cashflows are undertaken within
actuarial models used by insurers. Relevant details on present value of cashflows, and monthly
cashflow projections constituting liability and risk charges shall be requested via annexures to
quarterly/annual reporting templates and questionnaires.

Updated disclosures and template changes shall be considered holistically with other proposed
changes to RBC. Monthly cashflow projections shall be requested in same format as currently
requested for yearly projections — as part of an additional annexure (any associated changes due to
other proposed RBC changes shall be taken into consideration).

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Does the committee agree to the proposed approach?

Response: Yes.

Question 2: If response to Q1 is no, please provide alternate approach and rationale.
Response: Not applicable.

Question 3: Are there any other considerations to be included as part of this paper — please list the
same.

Response:

e The proposed approach suggests provision of cash flows as supplementary information to be
provided in ‘monthly’ frequency as default. The task force would like to suggest giving an option to
companies to provide cash flows in appropriate frequency (monthly/quarterly/semi-annual/annual
etc.) based on their underlying cash flow models.

e Since cash flows are currently also used to determine Liability Risk Capital Charge, Interest Rate
Risk Capital charge eftc. clarification on the same is requested within respective topic papers.

Amendment to proposed solution by RBC task-force

The current RBC template allows annual projections of the liability cashflows to be input. However,
most actuarial models project the cashflows on a monthly basis. Therefore, the present value of
cashflows are potentially understated due to yearly cashflows being used in the template.

Task-force therefore endorses proposed solution discussed for this area of improvement, with
clarification that “monthly” frequency may not be a default position, and companies are
provided option to provide cashflows in appropriate frequency based on underlying cashflow
models.

Further clarification is sought on template formats to accommodate this change, while keeping in mind
the proposed amendments to other aspects of RBC Rules.
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Section 13: RBC framework on assessing
premium deficiency within premium
liability

Current treatment

As per paragraph 39 of RBC Rules, 2015, a general insurer shall calculate premium liability as higher
of unearned premium reserve vs sum of unexpired risk reserve and risk margin on unexpired risk
reserve — these calculations are to be performed for each sub-class of general insurance business.

Premiums Liability (PL) = Max { UPR, [ BE (URR) + RM (URR) | }

As per paragraph 45 and underlying table 5 of RBC Rules, 2015, sub-classes of general insurance
business have been defined as below:

Sub-classes in general insurance business
High volatility

Liability insurance

Aviation and marine hull
Other liability (except motor)
Medium volatility

Cargo

Engineering

Motor Liability

Workers’ compensation
Low volatility

Fire

Motor damage or loss
Personal accident

Health

Other (non-annuity)

As per section 58 of the RBC Rules, premium liability risk charge is estimated by multiplying the URR
determined at a 75% confidence interval, by the corresponding premiums liability risk factor.

Current RBC regime doesn’t provide the insurer any benefit of holding a higher liability (to the extent of
difference in UPR and URR determined at a 75% confidence interval) in TAC or RCR.
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Possible alternatives

Option 1: Assess premium deficiency reserve (i.e. cases where URR is held instead of UPR, hence
implying premium deficiency) within premiums liability at a more aggregated level such as portfolio
level/fund level or company level.

Option 2: No change in the level of granularity at which assessment of premiums liability is
undertaken, instead cushion provided to reduce premiums liability risk charge — to the extent of excess
of UPR held over URR. Hence, assessment of premiums liability risk charge (at a sub-class level) as
follows:

Max [ 0, (URR X Risk charge) — (Premium liability — Value of URR) ]; where URR is determined at a
75% confidence interval and hence set as sum of BE URR and RM.

Option 3: No change in current practice
Principle laid out by ICS:

ICS principles don’t specify granularity at which premium liability should be calculated; neither does it
detail if above credit shall be provided in premium liability risk charges. ICP 14 lays out below
principles to determine technical provisions:

ICP 14.7.2: The cash flows associated with fulfilling an insurer’s insurance obligations include the
premiums receivable, the claims payable under the insurance policies, any other policy cash flows
(e.g. future distributions under participating contracts) and the future expenses of administering the
policies.

ICP 14.8.1: The Margin Over Current Estimate (MOCE) is an estimated measure of the uncertainty
inherent in the cash flows associated with fulfilling an insurer’s insurance obligations. To achieve a
consistent, reliable and decision-useful valuation, the MOCE should reflect all of the inherent
uncertainty attached to the policy obligations over the full period of those obligations including the
variability of all relevant future cash flows to the extent to which this uncertainty is borne by the insurer
and not the policyholder.

ICP 14.8.2: Different methods may be used to measure this uncertainty. In choosing a methodology,
due consideration should be given to the uncertainty being measured. For some cases, observable
market prices may be available. Other methods include quantile, conditional tail expectation, cost of
capital and explicit assumption. The results from different methods will not be identical and calibration
and consistency checks should be applied so that methodological differences are reduced to an
acceptable level. Once established, the methodology should not be changed from one valuation to the
next unless there is a reasonable rationale for change.

ICP 14.8.3: Only uncertainty inherent to the policy obligations should be reflected in the MOCE. Other
risks should be reflected in regulatory capital requirements. Where risks are reflected in both the
MOCE and regulatory capital requirements to provide an overall level of safety, double counting
should be avoided as far as practical.

ICP 14.8.4: In some jurisdictions it may be considered appropriate, due to inherent uncertainty in
policy obligations and profit, that no component of premium related to such considerations should be
recognised in profit at Public the inception of a contract. In those jurisdictions, the inherent uncertainty
is effectively represented by the difference between premium received and the current estimate. Other
jurisdictions may take the view that one of the other methodologies provides a decision-useful
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estimate of the level of uncertainty in determining the MOCE and may allow potential gain to be
recognised at inception of a contract.

ICP 14.8.6: In determining the appropriate methodology for the MOCE, the supervisor should consider
the extent to which possible methodologies promote transparency and comparability between insurers
and insurance markets.

ICP 14.8.7: An appropriate method for the determination of the MOCE would be expected to exhibit
the following characteristics:

a. insurance obligations with similar risk profiles have similar MOCEs;
b. the less that is known about the cash flows; the higher the MOCE;

c. for the same level of probability, risks with higher impact result in higher MOCEs than
those with lower impact;

d. risks with low frequency and high severity will generally have higher MOCEs than risks
with high frequency and low severity;

e. forrisks of the same or a similar nature, contracts that persist over a longer timeframe will
have higher MOCEs than those of shorter duration;

f. risks with a wide probability distribution have higher MOCEs than those risks with a
narrower distribution; and

g. tothe extent that emerging experience reduces uncertainty, MOCEs should decrease, and
vice versa.

In ICS technical specifications’, premium liability is estimated as UPR if combined ratio is less than 1.
It is silent on the granularity at which such assessment shall be done. It also suggests that
alternatively, premium liability can be calculated as:

PL = (Combined Ratio — Acquisition expense ratio)* UPR + (Combined ratio — 1)* Present value of
future premiums arising from within contract boundaries

Premium risk charge is calculated at ICS segment as relevant risk factor (defined by segment and
region) multiplied with higher of :

e Net earned premium earned in the last financial year prior to valuation date
o Net premium expected to be earned in the next financial year from valuation date

o Net written premium for the last financial year (only to be used if net earned premium is not
available)

Treatment in other countries:

In India?, as per IRDAI (Actuarial, Finance and Investment Functions of Insurers) Reg 2024 —
premiums deficiency reserve (calculated as excess of sum of expected claim costs, expenses and

' https://www.iais.org/uploads/2024/06/2024-1CS-data-collection-Technical-Specifications.pdf
2 https://irdai.gov.in/web/guest/document-detail ?documentld=4589093
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maintenance costs over related unearned premium reserve) is maintained at insurer level. Though
PDR is maintained at an insurer level, PDR on segmental basis would be monitored for assessing the
sustainability of products and maintaining at lines of business level. Hence, IRDAI submissions
include assessment of PDR on segmental basis as well and demand necessary action in the event
that sustainability of profits within a line of business are threatened.

In Singapore’, premium liability (calculated as higher of URR and UPR) is assessed at a fund level i.e.
Singapore Insurance Fund and Offshore Insurance Fund — any premium deficiency arising at a fund
level is then split into each line of business in a manner that the resulting premium liability for a line of
business is lower than its corresponding URR.

Additionally, for each volatility category (high, medium and low) premium liability risk charge is defined
as product of premium liability risk charge factor and URR less premium liability OR zero, whichever is
higher. Hence, for each volatility category, if UPR is held as premium liability, premium liability risk
charge can be reduced to the extent of difference in UPR and URR.

In Malaysia?, premium liability (calculated as higher of URR and UPR) is assessed at a fund level any
premium deficiency arising at a fund level is then split into each life of business in a manner that the
resulting premium liability for a line of business is lower than its corresponding URR. For general
insurance business, fund level is same as company level.

Additionally, if an insurer holds UPR as value of premiums liability, the below formula is used to
calculate premium liability risk charge for each class of general insurance business:

Max [ 0, (Value of URR X Risk charge) — (Premium liability — Value of URR) ]; where URR is computed
at the 75% level of confidence for each class of business after allowing for diversification

Risk classes are defined as: Aviation, Bonds, Cargo, Contractor’s All Risks & Engineering, Fire,
Liabilities, Marine Hull, Medical and Health, Motor “Act”, Motor “Others”, Offshore Oil and Gas related,
Personal accident, Workmen’s Compensation & Employer’s Liability and Others.

As per proposed RBC2 Rules in Malaysia® (which are yet to formally be implemented), premium
liability assessment remains unchanged to current RBC Rules. Premium liability risk charge is
calculated for each class of general insurance business as factor of premium risk multiplied by higher
of :

e Net earned premium earned in the last financial year prior to valuation date

o Net premium expected to be earned in the next financial year from valuation date, as per
company’s business plan

Further, in Tier | capital, positive adjustment is allowed to the extent of 75% of the amount of net UPR
less net URR (including PRAD), calculated at a company level, floored to 0.

' https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/requlations-guidance-and-
licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129 clean_15032021.pdf
2 https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-
41291e341b5f?t=1594083008094

3 https://www.bnm.gov.my/documents/20124/948107/ed rbc_for Insurers and TOs_june2024.pdf
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In Hong Kong', premium liability is calculated based on UPR. Additionally, calculation of premium
liability risk charge is calculated at line of business level as higher of below figures, multiplied by risk
charge factor.

a. Insurer’s net earned premium for the general insurance line of business for the period commencing
12 months immediately preceding the valuation date and ending on the valuation date

b. Insurer’s estimated net earned premium for the same line of business during the period
commencing on the date immediately after the valuation date and ending 12 months after that date,

Hence, no credit is allowed for holding an excess of URR vs UPR. However, the idea of the above
assessment is to ensure that the capital maintained for next 12 months by the time any solvency issue
is figured out.

In solvency Il standard formula?2, approach similar to Hong Kong is adopted.
Additional considerations from context of Sri Lankan market:

Sri Lankan general insurance market is still developing — in the context of having suitably qualified and
experienced actuarial resources to manage liabilities of the insurer. The actuarial team is typically
small in general insurers in Sri Lanka with high reliance on actuarial expertise provided by external
appointed actuaries appointed by the insurers. Further, data systems are still developing in Sri Lanka
to provide more granular data at a line of business level — typically insurers group multiple lines of
business while assessing liability (and underlying assumptions). Data systems used to generate data
used in assumption analysis underlying liabilities have limited credibility in current Sri Lankan market.

Other considerations:

In Malaysia, the liability risk charges underlying premium liability are also higher than those in Sri
Lanka, despite being a relatively more developed market; implying relatively greater strength/prudence
in the risk charges (and if compared to Sri Lanka, this offsets some of the credit received by reducing
liability risk charge by the difference of UPR and URR).

Proposed approach discussed with RBC task force

No change in current treatment with respect to calculation of premium liabilities. However, credit to
the extent of upto 50% (noting global practices whilst being limited by considerations of Sri Lankan
market) of difference in premium and URR can be provided in the estimation of premium liability risk
charge — at a line of business level. Hence, below formula can be used to estimate premium liability
risk charge:

Max [ 0, (URR X Risk charge) — 50%*(Premium liability — Value of URR) ] ; where URR is determined
at a 75% confidence interval and hence set as sum of BE URR and RM.

Comparison of risk charges and risk margins in Sri Lanka vs other countries where credit for UPR vs
URR is allowed in liability risk charge estimates shall also be undertaken to avoid extra credit being
provided by the above proposed approach.

As part of the QIS, alternate approach can also be assessed as follows: No change in calculation of
premium liability. Premium liability risk charge to be calculated consistent to as prescribed by ICS i.e.
on higher of net earned premium in last 12 months from valuation date or net expected earned

' https://www.elegislation.gov.hk/hk/cap41R?SEARCH WITHIN CAP_TXT=premium%20liabilit&xpid=1D 1717557936459 728
2 https://www.3blocks.co/wp-content/uploads/2020/10/SIl_Delegated Acts1.pdf
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premium for the next 12 months from valuation date as per business plan of the Company.
Additionally, as part of TAC, credit to the extent of 50% of difference in UPR and URR shall be
provided as a positive adjustment.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Does the committee agree to the proposed approach, including the alternative provided
to be evaluated as part of QIS?

Response: The industry has noted the following: No. the taskforce does not agree with the current
proposed approach, however, we would like to discuss and provide comments on the alternative
approaches, post QIS analysis.

Question 2: If response to Q1 is no, please provide alternate approach and rationale (considering
maintenance of sufficient liability and capital strength under alternate proposed approach).

Response: The industry has noted the following:

a. Taskforce requests that credit be provided in premium liability by setting higher of UPR vs
URR at Company level (against current approach of LoB level).

b. Also, we request full credit of difference in UPR and URR shall be provided instead of only
proposed 50%, with suitable strengthening of URR calculation methodology and approach.

Question 3: Should any other country be evaluated in addition to the countries evaluated above? If
yes, please share name of country and approach to determine premium liability premium liability risk
charge.

Response: The industry has noted the following: No, the countries considered seem appropriate

Question 4: Should any other areas be considered with respect to the above identified gap in RBC
Rules?

Response: The industry has noted the following: Please refer to the response given below for
Question 5

Question 5: Are there any other considerations to be evaluated while assessing the proposed
reduction in premium liability risk charge? If yes, kindly list the same.

Response: The industry has noted the following:

a. Capital relief to be received to both aspects where, Premium liability (calculated as higher
of URR and UPR) to be assessed at a fund level (i.e. same as company level.).
Additionally, if an insurer holds UPR as value of premiums liability at given LoB level, a
cushion provided to reduce premiums liability risk charge to the extent of excess of UPR
held over URR. This proposal is in line with regional RBC regimes such as Malayasia and
Singapore (this was mentioned in the IRCSL paper on this topic) therefore since Sri
Lankan RBC regime has been enforced for 10 years, we do not see any reason(s) as not
to provide capital cushion as mentioned above.
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b. Premium deficiency reserves (URR) are calculated and certified by the respective
Appointed Actuaries for LoBs of each Gl company at every year-end valuation. Therefore
sufficient and necessary attention should have been made with appropriate granularly in
assessing loss ratios (expected/ultimate) along expected vs actual analysis.

¢. The comment that Sri Lanka’s general insurance market lacks actuarial expertise, and
granular data should not be a justification for solvency rule changes.

i. Solvency regulations should prioritize financial stability, risk exposure, and policyholder
protection rather than being influenced by the availability of skilled professionals or
data quality.

ii. [Ifresource constraints affect liability calculations, they could be addressed through
separate regulatory measures, such as actuarial capacity-building programs.
Moreover, all GI companies engage reputed actuarial consultants, and some
companies have in-house actuarial teams apart from consultant actuaries.

iii. Improvements in data quality should be pursued through targeted recommendations
and other measures, rather than through adjustments to solvency calculations. Even if
granular data is available companies could be grouping them for statistical credibility.

d. While the proposal suggests Quantitative Impact Studies (QIS), it would be good if a
preliminary impact analysis on industry solvency levels is done.

e. ltis unclear whether the 50% credit is optimal or if a different percentage would better
reflect risk exposure. Could we get further quantitative validation and a stronger
justification for the 50% credit approach as we expect full credit. (The proposed 50% credit,
instead of full credit, seems to be for requlatory prudence while it could be considered with
the industry's need for capital relief.)

f.  The proposal acknowledges that Sri Lanka’s premium liability risk charges are lower than
Malaysia’s, but it does not include a direct numerical comparison.

i Underlying risk exposures can be different among different jurisdictions (such as flood,
catastrophe etc.) and hence the capital intensity levels may not be directly comparable.
Therefore, we believe adequate risk calibration was done when RBC was introduced in
2015. Hence risk calibration at higher confidence limit (such as 99.5% for capital
charges) given the exposure and volatility can be different unless otherwise current
level adequacy is proven insufficient over the last 10 years. This can be only achieved
via a risk calibration exercise.

ii. However, other risk charges such as equity risk and property risks seem to be higher in
Sri Lanka than in Malaysia. This means Sri Lanka’s overall risk calibration may not be
necessarily weaker than Malaysia’s, even if premium liability risk charges are lower.

iii. Malaysia’s slower claims settlement process results in higher premium liability risk
charges to reflect the longer duration of risk exposure.

iv. Given that Sri Lanka has a faster claims settlement process (especially compared to

Malaysia, Singapore), then naturally, its premium liability risk charges should be lower.

g. The proposal should explicitly consider the impact of claims settlement speed on liability
risk charges and provide data-driven justification for any changes
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Amendment to proposed solution by RBC task-force

The current approach is to calculate premium liability as higher of unearned premium reserve vs sum
of unexpired risk reserve and risk margin on unexpired risk reserve sub-class level. No credit of this is
allowed in the calculation of liability risk capital charges.

Task-force is not aligned to proposed solution for this area of improvement, and requests:

o Credit to be provided in premium liability by setting higher of UPR vs URR at company level
(against current approach of sub-fund level) as premium liability.

e Full credit of difference in UPR and URR shall be provided when setting up premium liability
risk charge, with suitable strengthening of URR calculation methodology and approach so that
adequate URR is setup by companies.
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Section 14: Introduction of catastrophe risk
charge for general insurance business

Current treatment

There is no capital requirement for catastrophe risk within RCR for general insurance business.

The purpose of making changes in RBC Rules is to holistically account for all risks applicable to
insurance companies, encourage proactive risk management by shareholders (driven via lower risk
capital for better risk management), align the regulations with ICS principles and technical
specifications, and ensuring consistency with accounting basis/distribution basis while protecting
policyholder interests.

Possible alternative

As per principle 17.7 of ICP?, risk-based capital approach should address and allow for all relevant and
material risks in valuations and / or regulatory capital requirement. However, the current risk-based
capital rules don'’t allow for catastrophe risk. In order to accommodate all relevant risks, it has been
proposed to introduce catastrophe risk for general insurance business. Catastrophe risk intends to
capture risk of loss due to low frequency and high impact events i.e. natural and man-made catastrophe
such as pandemic, tsunami, terrorism etc. that often results in multiple claims originating from a single
source. This change potentially allows for more holistic calculation of capital pertaining to risks faced by
general insurance companies.

Determining Catastrophe risk charge:

Option 1: Calibrating the catastrophe stress factor for general insurance business based on the
catastrophe risk modelling. This will be based on using relevant data available from internal analysis
undertaken by companies while purchasing catastrophe reinsurance, as well as sharing details of their
reinsurance treaties including layers purchased, associated premium rates, number of free / paid
reinstatements etc. Option 2: Gather industry data on catastrophe events which have historically
occurred in Sri Lanka — such as floods. Data will include total exposure in each calendar year, total
claims incurred under the catastrophe event, description of the event which occurred (e.g.: floods,
terrorism etc.). This data can be used for a high-level assessment of catastrophe risk charge.

Option 3: In the event that no data is available at all, determine catastrophe stress quantum based on
benchmarking with calibrations and resulting stress factors defined within ICS and other countries where
RBC (or equivalent risk-based capital regime).

Calculation approach in ICS:

As per IAIS, catastrophe risk is calculated at a peril/risk level — including natural and man-made perils;
ICS principles allow insurers to calculate impact on relevant lines of businesses impacted under each
peril. Insurers need to assess materiality of impact of catastrophe events based on their contractual
exposure to the perils listed below; if deemed immaterial then no detailed calculations are required for
such perils. In such assessment, impact of primary and associated secondary perils shall be considered.
Catastrophe risk capital is to be calculated on gross and net of risk mitigation tools e.g.: catastrophe

1 https://www.iais.org/uploads/2025/01/IAIS-ICPs-and-ComFrame-adopted-in-December-2024.pdf
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reinsurance treaties in place. The extent to which reinsurance credit is availed shall be subject to credit
risk charge based on reinsurer ratings (and risk charges applicable to maturities of 1-2 years).

List of perils to be evaluated are:

Natural perils Man-made perils

Tropical cyclone, hurricane, typhoon Terrorism
Extra-tropical windstorm/winter storm Pandemic
Earthquake Credit and Surety

Other perils like flood, tornado, hail, convective
storms and other risks (if applicable)

Natural perils: Insurers can use catastrophe models to calculate loss amounts resulting from natural
catastrophe event — such models can be vendor or proprietary models. Natural catastrophe risk charge
is the difference between the 99.5™ percentile and the mean of the total annual aggregate losses, net of
catastrophe reinsurance benefit. The annual aggregate losses are calculated as the aggregation of
losses across all regions and perils. Loss should be calculated based on:

Impact of natural catastrophe across all affected lines of business
Allowance for non-modelled exposures including expected new business over the target time
horizon of one year

c. Allowance for non-modelled perils and regions reported as part of the other natural catastrophe
losses

Man-made perils — Terrorism: Risk charge is calculated as total loss of property; including building,
motor or any other property or insurance contracts arising from loss of property. This is assessed via
scenario testing of five-tonne bomb blast for the largest geographical risk concentration partly or fully
located within a radius of 500 metres. For property damage, including insured properties and related
covers, the following assumptions are made:

*  100% damage ratio within a circular zone of a 200-metre radius;
*  25% damage ratio for the next circular zone up to a 400-metre radius; and
* 10% damage ratio between 400 and 500 metres.
For disabilities, the following assumptions are made:
*  20% disability rate within a circular zone of a 200-metre radius; and
*  10% fatality rate between 200 and 500 metres.

Man-made perils — Pandemic: This is applicable on mortality risk only, wherein a shock of 1 death per
1000 lives is assumed.

Man-made perils — Mortgage insurance: Risk capital is determined as aggregate loss amount
resulting from an increase in frequency and severity due to 25% decline in home prices, assumed to
persist for one-year time period. The total loss amount includes the impact of both an increase in
frequency of delinquency and defaults and an increased loss severity that result from the decline in
home prices.

Man-made perils — Trade credit: The trade credit coverage indemnifies the policyholder for bad debt
losses incurred due to a customer’s inability to pay. Risk capital amount for this risk is based on total
loss due to policyholder’s inability to pay, indicated by both an increase in both the probability of default
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and the loss given default. This is calculated based on aggregate net earned premium for trade credit,
split by external credit rating category: investment grade vs. non-investment grade. Credit stress factor
of 80% is applied on investment grade and 200% is applied on non-investment grade. If an insurer is
not able to is not able to apply the above factors due to internal data limitations, it should apply a stress
loss ratio equal to the worst experience that occurred between 2008 and 2010 to the net earned premium
for trade credit.

Man-made perils — Surety: A surety bond indemnifies the policyholder from the principal’s inability to
perform its contractual obligation. The risk capital is defined as total net potential loss amount based on
the penal sum of the surety bond. Net potential loss amount for a principal is calculated using the gross
exposure of the principal. Loss severity model 95% probable maximum loss (PML) factor is applied to
the gross exposure. The loss amount is then adjusted for any co-surety arrangements, acceptable cash
collateral and any reinsurance arrangements. Such calculations are performed on largest net potential
losses for its ten largest exposures to surety counterparties, with the capital amount based on amount
of two largest net losses.

All catastrophe scenarios are aggregated as follows:

ICSCﬂc = JICSJ%’QECHC + ]C‘Slz'error + ICSEHHQ + 'PCSEredit& Surety

Since IAIS allows insurers to use internal models for calculation of catastrophe risk capital, several
safeguards on appropriateness of these stochastic models have been prescribed as well. Details of such
safeguards are present in 7.2.4.7 of technical specifications.

Calculation approach in other regions:

In Malaysia, for flood peril for business within Malaysia, either of below methods can be used to
determine catastrophe risk charge:

a. Insurer can use its catastrophe model, by taking the difference between the 99.5™" percentile
and the mean of the total annual net losses derived from the catastrophe model.

b. Apply factor of 0.05% with the sum insured/covered for classes of business that are exposed to
flood peril.

For other perils, catastrophe risk charge is calculated by applying below factors to maximum amount of
gross loss covered by a licensed person over a one-year period (net of reinsurances).

Earthquake 5%
Windstorm 2%
Other perils (including flood peril in relation to business outside Malaysia) 1%

The catastrophe model shall meet several safeguards such as intensive model validations, statistical
quality tests, proper documentation, use testing, internal controls and governance etc. If the regulator
is not happy with the controls shared on the catastrophe model used for flood peril for a 3-year
monitoring period, capital shall be determined using the prescribed factor.
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In HongKong, catastrophe risk capital is determined separately for natural catastrophe, man-made non-
symmetric catastrophe, and man-made symmetric catastrophe; and aggregated using below correlation
matrix

Man-made non- Man-made systemic
Natural catastrophe systemic catastrophe catastrophe

Natural catastrophe 0% 0%

Man-made non- 0% 100% 0%
systemic catastrophe

Man-made systemic 0% 0% 100%
catastrophe

Natural catastrophe: Insurer can use its own assessment/own catastrophe model post approval from
MAS. In the event that insurer doesn’t have its own model or such model is rejected by MAS, insurers
should calculate net loss from windstorm and net loss from earthquake to determine capital requirement
under natural catastrophe event; aggregating this as square root of sum of square of net loss from
windstorm and from earthquake. The exposure under each of these losses shall be determined based
on gross aggregated limit of coverage under each contract of insurance under which the insurer is
providing coverage for losses incurred for property related damage in the region at any time within the
12 months immediately after the valuation date. In the case of a contract of insurance which is a
proportional treaty without an event limit, a gross 1-in-200 year annual aggregate loss for the 12 months
immediately after the valuation date. Credit of reinsurance can be taken in above calculation, however
associated counterparty risk shall be evaluated as well. Risk factors to be multiplied to above calculated
risk-exposures are summarised below for windstorm and for earthquake, for each region:

Direct and facultative Proportional treaty Proportional treaty Non-proportional treaty
business business with event limit business w/o event limit business

Region Windstorm | Earthquake | Windstorm | Earthquake | Windstorm | Earthquake | Windstorm | Earthquake

Hong Kong 0.2% NA 35% NA 100% NA 50% NA

Macau 0.6% NA 35% NA 100% NA 80% NA

Mainland China 0.3% 0.4% 35% 65% 100% 100% 80% 80%

LENEY] 1.0% 3.5% 80% 80% 100% 100% 80% 80%

Japan 1.0% 9.0% 45% 40% 100% 100% 80% 80%

South Korea 0.3% NA 30% NA 100% NA 80% NA

Indonesia NA 2.0% NA 80% NA 100% NA 80%

Other regions 2% 5.0% 80% 80% 100% 100% 80% 80%

The capital calculated for each region is aggregated separately for earthquake and windstorm risks based on correlation matrix to diversify across regions

Man-made non-symmetric risk: Such assessment is only undertaken by an insurer who isn’t a
professional reinsurer, by aggregating below risks (as square root of sum of squares of each risks’
capital requirement)

a. explosion and conflagration of property and engineering — gross loss amount for a unit of
exposure, being a block of buildings, for which the insurer is providing coverage for loss arising
from explosion and conflagration of property and engineering under one or more contracts of
insurance, which results in largest risk capital amount. Gross loss is determined as maximum
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foreseeable loss the applicable insurer would incur under contracts of insurance providing
coverage for a loss at the block of buildings that is the unit of exposure at the point in time during
the 12 months immediately after the valuation date, multiplied by damage ratio of 100%

b. loss of marine vessel — gross loss amount for largest risk capital amount for a unit of exposure,
being a marine vessel, for which the insurer is providing coverage for loss of marine vessel
under one or more contracts of insurance. Gross loss is determined as the total of the agreed
values relating to the hull and machinery coverage for the vessel that is the unit of exposure
and the liability limit relating to the protection and indemnity coverage for that vessel during the
12 months immediately after the valuation date, multiplied by damage ratio of 100%.

c. loss of aircraft — gross loss amount for largest risk capital amount for a unit of exposure, being
an aircraft, for which the insurer is providing coverage for loss of aircraft under one or more
contracts of insurance. Gross loss is determined as the total sum insured for the hull and liability
coverage for the aircraft that is the unit of exposure during the 12 months immediately after the
valuation date, multiplied by damage ratio of 100%

d. default of large principal — gross loss amount for largest 2 risk capital amount for each unit of
exposure, being a principal or group of principals within the same group of companies, for which
the insurer is providing coverage for default of the principal or principals in the group. Gross
loss is determined as gross of the penal sums under the contracts of insurance for which the
applicable insurer is providing coverage in respect of each principal or group of principals within
the same group of companies, as the case may be, that is the unit of exposure, during the 12
months immediately after the valuation date, net of collaterals; multiplied by probable loss factor
of 30%.

In calculation of above risk capitals, reinsurance credit can be taken, however the same shall be subject
to counterparty default risk capital as well.

Man-made non-symmetric risk: Capital is based on gross loss under its contracts of insurance providing
coverage for trade credit. Gross loss is defined as sum of 100% of the expected gross earned premium
during the 12 months immediately after the valuation date, floored at zero, for each of direct and
proportional trade credit business and 250% of the expected gross earned premium during the 12
months immediately after the valuation date in respect of non-proportional trade credit business, floored
at zero.

In calculation of above risk capitals, reinsurance credit can be taken, however the same shall be subject
to counterparty default risk capital as well

Under Solvency ll, risks are classified into natural perils and man-made perils. Man-made perils are
analysed similar to approach mentioned for Hong-Kong and Singapore. Natural perils analysed are
listed below:

a. windstorm risk

b. earthquake risk

c. flood risk

d. hail risk

For each of above risks, factors are specified for different regions within European Union, aggregated
by prescribed correlation matrix. Scenarios have been defined to determine losses under each risk on
which these factors are applied.
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Additional considerations: Approach to include catastrophe risk within RCR

Entity-level diversified risk Entity-level diversified risk Diversification between Diversification between
capital capital premium and reserve risk premium and reserve risk
vs catastrophe risk vs catastrophe risk

If catastrophe risk factor is estimated bearing reference to global frameworks like ICS, the integration of
corresponding risk capital should be consistent as well. Hence, catastrophe risk can be integrated within
entity-level diversified risk capital (similar treatment as market risk, operational risk). Integrating
catastrophe risk within total diversified risk capital also allows for diversification of associated risk capital
as well.

Proposed solution discussed with RBC task force

In order to calibrate catastrophe risk for general insurance industry in Sri Lanka, insurers shall be
requested to provide information pertaining to:

a. Internal loss assessments and analysis undertaken while purchasing catastrophe reinsurance
arrangements.

b. Any internal catastrophe risk assessments undertaken for own risk assessments

c. Details on their reinsurance arrangements for last 3-years i.e. protection layers purchased,
premium rates, no of free / paid reinstatements etc.

d. data on catastrophe events which have historically occurred in Sri Lanka — such as floods. Data
will include total exposure in each calendar year, total claims incurred under the catastrophe
event, description of the event which occurred (e.g.: floods, terrorism etc.).

e. Exposure (sum insured) for insurers by geographical regions.

In the absence of above information, risk charges as charged in other jurisdictions can be used as
reference point, however adjusting for perils specific in Sri Lanka or looking at geographical exposure
of general insurers.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

Question 1: Does committee agree with inclusion of catastrophe risk in the calculation of RCR for
general insurance companies?

Response: Yes, based on the principle that all the relevant and material risks should be factored in
the capital framework. However, since this is a new addition to the calculation framework, the
taskforce is in that this should be implemented with due care and not necessarily in the form
suggested in the proposal.

The industry has noted the following:
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a. Relevance of the particular type of event to the Sri Lankan market:

ICS identifies specifics type of risks in its framework under catastrophe risks charge and some
of them might not be relevant in Sri Lankan context in terms of both existence and materiality

Natural Catastrophe: The most relevant catastrophe event for Sri Lanka would be river
flooding. Given Sri Lanka's geographic characteristics—such as tectonic stability, its insular
nature, and a generally moderate climate—its exposure to a wide range of natural
catastrophes is relatively low. Historical records also indicate that significant disaster events,
apart from river flooding, have been infrequent and limited in impact. Even flood events tend to
be localized rather than affecting the entire country.

In light of this, the task force considers it appropriate that not all catastrophe risks be
individually accounted for within the calculation framework. Instead, these risks may be more
effectively represented through broader, high-level risk categories.

Man-Made Catastrophe:

Pandemic Risk: In general, pandemic risk is not directly relevant to non-life insurance
business, given the nature of the products offered. The Insurance Capital Standard (ICS)
emphasizes stress on mortality risk, which typically falls under life insurance rather than non-
life coverage. While accidental death may be covered under certain non-life policies, such
instances have minimal correlation with pandemic-related events and are therefore not
considered materially significant in this context.

Terrorism Risk: Terrorism risk is, to a large extent, reinsured through the national reinsurer,
the National Insurance Trust Fund (NITF). However, to ensure consistency and recognizing
the possibility that insurers may underwrite terrorism risks exceeding the coverage limits
provided by the NITF pool, it is appropriate to identify terrorism as a distinct risk category.

b. Duplication of Capital Charges:

Catastrophic risk charges are typically determined based on a company’s exposure to specific

events. As such, there is potential for overlap with premium liability risk charges if not explicitly
accounted for. Therefore, the task force is of the view that premium liability risk charges should
be appropriately calibrated to eliminate any duplication of capital charges.

c. Availability of Data and System Limitations:

A key concern currently faced by the industry is the lack of adequate data and system
capabilities required for effective implementation. This issue is twofold:

i. Historical Data for Risk Charge Calibration:

The industry presently may lack sufficient historical data—both in terms of quality and
volume—necessary for the robust calibration of risk charges.

ii. System Capabilities to Recognize Exposure by Peril:
It is important to acknowledge that some companies may not yet have the system

infrastructure required to segregate exposures at the level of granularity demanded by the
proposed framework. Should implementation proceed, it is essential that adequate time
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be granted for insurers to address these limitations and enhance their data and system
capabilities accordingly.

d. Capping, Recoverable and counterparty risk

As catastrophe risks are typically mitigated through reinsurance arrangements, their impact on
the capital framework should be assessed on a net-of-reinsurance basis. This implies that
reinsurance recoverable and applicable capping at retention levels, particularly under excess
of loss treaties, must be appropriately reflected. In addition, the associated counterparty
default risk should also be duly considered in the overall assessment.

Question 2: Does committee agree with proposed solution, with respect to using industry data for
high-level catastrophe risk estimates?

Response: The industry has noted the following: The task force supports a slightly modified version of
Option 3, as both Option 1 and Option 2 are deemed unsuitable in the current context.

Option 1: While most companies may possess information related to the calculation of their
reinsurance treaties, these results may lack the consistency required for a reliable, industry-wide
analysis. As such, this approach may not be appropriate.

Option 2: Although this represents the ideal approach, as outlined in Section I, the absence of
sufficient historical data limits the ability to accurately assess the true impact of these perils, thereby
undermining the feasibility of this option at present.

Question 3: If response to question 2 is no, please provide alternatives for measuring catastrophe
stress for Gl business, with rationale.

Response: The industry has noted the following: Please refer to Question 2.

Question 4: Should any product category be excluded while applying catastrophe stress? If yes.
please share product categories and rationale.

Response: The industry has noted the following: Yes. Some of the products needs to be excluded
and this will be further discussed during the implementation stage.

Question 5: Please provide your thoughts on the reasonableness of applying the catastrophe stress
in the current actuarial models.

Response: The industry notes that the feasibility of incorporating catastrophe stress into current
actuarial models largely depends on the final structure of the proposed framework. While more
complex, model-based approaches may require significant time and effort for integration, a factor-
based approach could be incorporated with relative ease and without major disruption to existing
systems.

Amendment to proposed solution by RBC task-force

The IRCSL has proposed to introduce a Catastrophe Risk Charge for General Insurance business.
The existing Risk Based Capital (RBC) framework does not have a Catastrophe Risk Charge;
therefore, the proposal represents the introduction of a new capital charge. The purpose of introducing
the new risk charge is to holistically account for all risks applicable to the insurance business written
and to encourage companies to proactively manage the risk as well as to align with the International
Capital Standards (ICS) principles and technical specifications.
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Task-force is partly in agreement with proposed solution for this area of improvement, wherein:

1. For natural catastrophe, factor based approach is implemented, while giving suitable time to
insurers to build sophisticated models to calculate catastrophe risk capital considering their
reinsurance programs in place and giving credit to any exclusions imposed at the time of
underwriting related to CAT risks.

2. Task-force endorses proposed solution discussed for man-made catastrophe, subject to
points highlighted .
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Section 15: Re-assessment of risk margins
and risk charges for general insurance
business

Current treatment

As per paragraph 45 (3) of RBC Rules, 2015, risk margins provided below are applicable to general
insurance business to determine policy liability; applied at sub-class level. For premium liability, these
are applied on URR and for claims liability, these are applied on total claims liability (calculated as per
rule 40 and 41 of RBC Rules, 2015). These represent 75% confidence interval.

As per rule 58, risk charges below are applicable to premium and claims liability to determine premium
risk charge and claims risk charge — both constituting liability risk. Premium liability risk charges are
applicable to URR+RM, & claims liability risk charges are applicable to claims liability (including RM).

Sub-classes in general URRRM as % of | CL RM as % of Premium liability Claims liability
insurance business BE BE risk factor risk factor

High volatility

Liability insurance 19% 16% 36% 30%
Aviation and marine hull 19% 16% 36% 30%
Other liability (except motor) 19% 16% 36% 30%
Medium volatility

Cargo 14% 12% 30% 25%
Engineering 14% 12% 30% 25%
Motor Liability 14% 12% 30% 25%
Workers’ compensation 14% 12% 30% 25%
Low volatility

Fire 10% 8% 24% 20%
Motor damage or loss 10% 8% 24% 20%
Personal accident 10% 8% 24% 20%
Health 10% 8% 24% 20%
Other (non-annuity) 10% 8% 24% 20%

Above risk charges were last calibrated during introduction of RBC Rules in 2015. Noting market
developments, these can be re-evaluated.

Possible alternatives

Option 1: Re-assess the risk charges and risk-margins applicable to premium and claims risks, by
collecting relevant data from the general insurance industry and re-calibrate stresses.

Option 2: In absence of availability of sufficiently granular data from the industry, compare risk
margins and risk charges against ICS prescribed margins and margins prescribed in other regions.

Option 3: No change in risk margins and risk charges
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Risk margins and risk charges specified by ICS:

ICS Technical specifications suggest margin over current estimate (MOCE) is calculated as a given
percentile of the normal distribution characterised by:

e A mean equal to the current estimate of non-life obligations; and

o A 99.5% percentile equal to the non-life risk charge.
The 65th percentile is used for the non-life component of MOCE.

Risk charges applicable to premium and claims liability are classified by nature of business and region.
Sri Lanka shall be present under ICS categorisation “Other emerging markets”. These represent

99.5% percentile.

ICS category Premium risk factor Claims risk factor

Motor Motor-like 35% 25%
Property damage Property-like 35% 30%
Accident, protection & health Other 35% 30%
Short tail medical expenses Other 35% 25%
Other short tail Other 35% 30%
Marine, Air, Transport (MAT) Property-like 35% 35%
Workers’ compensation Liability-like 45% 36%
Public liability Liability-like 45% 36%
Product liability Liability-like 45% 47%
Professional indemnity Liability-like 45% 35%
Other liability and other long tail Liability-like 45% 36%
Non-proportional motor, property | Property-like 50% 45%
damage, APH and MAT

Catastrophe reinsurance Property-like 50% 45%
Non proportional liability Liability-like 50% 48%
Non-proportional professional Liability-like 50% 45%
indemnity

Mortgage insurance Mortgage 50% 40%
Commercial credit insurance Credit 50% 40%
Other medium term Other 55% 40%

ICS also calculates diversification benefit at below levels:

2. 25% correlation factor is applied between the Premium and Claims Reserve risk charges for all

segments.

Mortgage and credit business is excluded to aggregate with property risk and credit risk

respectively.

3. Below correlation matrix is applied across products within defined ICS categories
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Correlation factor between segments within the
ICS categories category

Liability-like 50%
Motor-like 75%
Property-like 50%
Others 25%

4. Third aggregation is applied using 50% correlation factor between each of the 4 ICS categories.

5. If insurer operates in multiple regions, region specific correlation is also applied. This is not
explained as its understood that its not applicable from Sri Lankan context.

Definition of ICS risk categories

Catogory

Motor

This includes:

Motor property damage: Damage to own and third party motor vehicles (and related
property damage) through accident, theft, fire and weather events, excluding liability
for personal injury; and Motor bodily insurances: Insurances relating to the injury or
death of third parties due to or related to motor vehicles and accidents involving them.
This may also extend to include the driver involved.

Property Damage

This includes, but is not limited to:

1. Property: Insurance of house or other property (including house contents) against
loss through fire, windstorm etc., insurance of contents against losses due to theft,
fire, windstorm, earthquake, impact, damages, water damage, and other natural and
man-made perils. Contents insurances may extend to loss or damage to property
outside the home or its usual location.

2. Fire and industrial: Loss or damage and loss of earnings due to damage to
commercial buildings and other physical

infrastructure due to fire, windstorm and other perils.

3. Consequential losses: Products covering consequential losses (such as ‘loss of
profits’ or ‘business interruption’) is also included

in this segment;

4 Construction: This includes ‘construction all risks and erection all risks’ (CAR/EAR)
or similar written in connection with construction projects. This includes the
construction and erection of infrastructure projects and buildings.

Accident, protection and Health

This includes, but is not limited to:

1 Accident and sickness: Accident cover provides benefits if an accident result in
bodily injury or death. Benefits are lump sum or periodic (typically for at most 2
years). Sickness cover is often an extension of accident insurance;

2 Other consumer accident: Property damage other than householders or motor
vehicle. For example, travel insurance.

3. Other commercial accident: Commercial property insurance other

than Fire and Industrial risk and MAT, and other than commercial

long-term liability;

4 Consumer credit: Guarantee of repayments on consumer credit contracts due to
involuntary loss of employment;

5. Consumer liability: Private individual's liability for personal injury

through personal actions or property

Short tail medical expenses

Insurance obligation that covers the provision or financial compensation for medical
treatment or care including preventive or curative medical treatment or care due to
illness, accident, disability or infirmity usually made during the term of the policy or
shortly (typically, up to 1 year) after the coverage period of the insurance

has expired.

Other short tail

Any non-Life products which do not fit into the segments above, do not fit the
definition of non-life medium-term business and where claims are usually made
during the term of the policy or shortly (typically, up to 1 year) up to after the coverage
period of the insurance has expired.
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Category

Marine, Air, Transport

This includes:

1. All damage or loss of river, canal, lake and sea vessels, aircraft, goods in transit,
liabilities from use of aircraft, ships and boats.;

2 Loss or damage to property, consequential third party liability for damages to the
property of others, and consequential third party liability for personal injury to
operators, passengers and other.

Workers Compensation

This insurance covers compensation payments to employees who sustained bodily
injury or occupational disease during or which arises out of the course of their
employment.

Public liability

Public liability insurance for bodily injury or damage to property.

Product liability

Product liability insurance for bodily injury or damage to property for claims attributed
to the use of products.

Professional indemnity

Professional indemnity for a professional person or organisation for claims for losses
legal and other) attributed to professional negligence (and related) in the services
provided. For example, medical malpractice and directors and officers insurance
products

Other liability and other long-tail

Any non-life products which do not fit into the defined segments above, do not fit the
definition of non-life medium-term business and where claims may be made many
years (typically 1 or more years) after the coverage period of the insurance has
expired.

All other liability classes not covered elsewhere.

Non-proportional motor, property
damage, APH and MAT

Non-Proportional reinsurance of motor, property damage and
accident/protection/health business, marine, aviation and transport (refer definition).

Catastrophe reinsurance

Catastrophe Reinsurance is an inwards reinsurance line of business providing excess
of loss protection or proportional protection in respect of aggregate losses arising
from a single event or a combination of events. Typically, such business is covering
damages to property and is sold with an ‘hours’ clause and provides protection
against natural catastrophe perils such as windstorms, earthquakes and man-made
catastrophe such as acts of terrorism.

Mortgage insurance

Indemnity to credit providers for losses due to the failure of a borrower to repay a loan
secured by a mortgage over property.

Commercial credit insurance

Indemnity for financial losses due to the failure of a commercial entity to repay
outstanding credit contracts or failure to perform contracted services or deliver
contracted products other than short-term trade credit and suretyship insurance.

Other medium term

Any other non-life medium-term insurance products other than the above and not
included in non-life insurance segments above. This includes, but is not limited to:
Financing or monetising Insurance linked securities (ILS, for example catastrophe
bonds). For example, embedded Value/Present Value of Future Profit securitisations,
ILS with financial risk as material trigger condition.
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Treatment in other countries:

In Singapore’, provision for adverse deviation (PAD), which is added to best-estimate liability
(premium liability/claim liability), PAD is calculated from the expected experience, calculated based on
75% level of sufficiency.

Appendix 4A of MAS133 summarises the premium and claim liability risk charges used to determine
general insurance C1 capital requirement (equivalent to insurance risk capital).

Volatility category Premium liability risk charge Claim liability risk charge

Low 124% 120%
Medium 130% 125%
High 136% 130%

*Note that resulting capital is reduced by premium/claim liability to determine the resulting risk charge, hence
factor are greater than 100%

Business categorization specified by Singapore is summarized below:

Volatility category LoB - Singapore insurance fund LoB - Offshore insurance fund

Low a) Personal Accident
b) Health
c) Property
Medium a) Cargo a) Cargo
b) Motor b) Property
c) Employers’ Liability c) Credit/Credit-Related (excluding Mortgage)
d) Surety d) Engineering

e) Engineering
f) Credit/Credit-Related (excluding Mortgage)
g) Others — Non-liability class

High a) Marine Hull a) Marine Hull
b) Aviation Hull b) Aviation Hull
c) Professional Indemnity c) Motor
d) Public Liability/Product Liability d) Liability and others (excluding political risk).

e) Others — Liability class

No diversification benefit is applicable within general insurance business to determine C1 liability
capital requirement.

In Malaysia?, Actuary is allowed to use judgement to determine provision of risk margin for adverse
deviation (PRAD), which is added to best-estimate liability (premium liability/claim liability). PRAD is
determined to obtain 75% level of adequacy at a Company level. Actuary is also allowed to allow for
diversification of risks from different lines of business, however such diversification should not exceed
50% of total PRAD.

New exposure draft of Malaysia (yet to be implemented) for RBC2 also allows for PRAD calculation as
mentioned above.

' https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-
licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129 clean 15032021.pdf
2 https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-48 1e-aa3e-edae-
41291e341b5f?t=1594083008094
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https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-41291e341b5f?t=1594083008094
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In order to estimate premium and claim liability risk charges, following factors are applicable to claims
liability and URR(including PRAD), at a line of business level, as per existing Rules. For comparison,
risk charges as prescribed in new exposure draft on RBC2 is also provided, where in the premium risk
charge is applied on higher of net earned premium over last 12 months or expected net earned
premiums over last 12 months.

Current RBC framework

Proposed RBC2

Claims risk Premium risk Claims risk Premium risk
Line of business charge charge charge charge
Aviation 30% 45% 30% 35%
Bonds 20% 30%
Cargo 25% 37.5% 30% 35%
Contractor’s All Risks & 25% 37.5% 30% 37.5%
Engineering
Fire 20% 30% 27.5% 32.5%
Liabilities 30% 45% 30% 37.5%
Marine Hull 30% 45% 30% 35%
Medical and Health 25% 37.5% 22.5% 27.5%
Motor “Act” 25% 37.5% 30% 37.5%
Motor “Others” 20% 30% 25% 30%
Offshore Oil and Gas 20% 30% 30% 35%
related*
Personal accident 20% 30% 27.5% 32.5%
Workmen’s Compensation 25% 37.5% 30% 37.5%
& Employer’s Liability
Others 20% 30% 30% 37.5%

*Renamed to On-shore and off-shore oil related in exposure draft on RBC2

In the exposure draft on RBC2, correlation matrix has been introduced and is applied on as follows:

Claims

1

0.25

Premium/contribution

0.25

1

In Hong Kong', margins over current estimates (MOCE) are determined over best-estimate liabilities,
to obtain 75% level of adequacy at a Company level. Actuary is also allowed to allow for diversification
of risks from different lines of business.

' https://www.elegislation.gov.hk/hk/cap41R?SEARCH WITHIN CAP_TXT=premium%20liabilit&xpid=ID_1717557936459 728
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General insurance risk charge within required capital is assessed by applying the below factors to
claims liabilities and premiums (premium risk charge is applied on higher of net earned premium over
last 12 months or expected net earned premium for next 12 months).

Premium liability risk charge | Claim liability risk charge

Direct insurance

Accident and health 10% 25%
Motor 20% 30%
Aviation 30% 40%
Ships 30% 40%
Goods in transit 30% 40%
Property Damage 20% 35%
Employees’ compensation — construction 40% 30%
Employees’ compensation — non-construction 30% 25%
General liability — public liability 20% 30%
General liability — other liability 35% 40%
Pecuniary loss—credit and other 25% 55%

Proportional reinsurance

Accident and health 10% 25%
Motor 20% 30%
Aviation 30% 40%
Ships 30% 40%
Goods in transit 30% 40%
Property Damage 30% 30%
Employees’ compensation 30% 30%
General liability 30% 40%
Pecuniary loss—credit and other 25% 55%

Non-Proportional reinsurance

Accident and health 30% 50%
Motor 30% 50%
Aviation 30% 50%
Ships 30% 50%
Goods in transit 30% 50%
Property Damage 30% 50%
Employees’ compensation 30% 50%
General liability 30% 50%

Pecuniary loss—credit and other 30% 50%
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Companies are also allowed to apply below correlation matrix to determine general insurance capital —
insurers can take correlation benefits across line of businesses, within premium and claims risk
charge, across geographical regions.

Correlation matrix to allow for diversification within premium and claims risks — to be applied for each
line of business.

Claims Premium/contribution
Claims 1 0.5
Premium/contribution 0.5 1

Resulting risk capital shall be provided diversification benefit across geographical regions in a manner
as specified in section 63 (3) of Hong Kong RBC rules.

Correlation matrix is also applied to allow for diversification within lines of business — to be applied on
total risk capital for each line of business post diversification within premium/claims risks and post
geographical diversification:

L1 ]2 ] 3 ] 4] 5 | 6 | 7 | 8 [ 9 | 10| 11|12 ]3] 14 |15 |16 | 17 ] 18 | 19 | 20 | 21 | 22 |
0 0 0 0 0 25 25 25 0 0 0 0 0 50 0 0 0 25 0 0

1 100 0

2 0 100 | 25 25 25 25 25 25 25 25 25 25 25 25 25 0 50 25 25 25 25 25
3 0 25 | 100 | 25 25 25 25 0 0 0 25 25 25 25 25 0 25 50 25 0 25 25
4 0 25 25 | 100 | 50 25 25 0 0 0 25 25 25 25 25 0 25 50 25 0 25 25
5 0 25 25 50 [ 100 [ 25 25 0 0 0 25 25 25 25 25 0 25 50 25 0 25 25
6 0 25 25 25 25 | 100 | 100 0 0 0 25 25 25 25 25 0 25 25 50 0 25 25
7 0 25 25 25 25 | 100 | 100 0 0 0 25 25 25 25 25 0 25 25 50 0 25 25
8 25 25 0 0 0 0 0 100 | 50 75 50 50 50 25 25 25 25 0 0 50 50 25
9 25 25 0 0 0 0 0 50 | 100 | 75 50 50 50 25 25 25 25 0 0 50 50 25
10 | 25 25 0 0 0 0 0 75 75 | 100 | 50 50 50 25 25 25 25 0 0 50 50 25
11 0 25 25 25 25 25 25 50 50 50 | 100 | 50 75 50 50 0 25 25 25 50 50 50
12 0 25 25 25 25 25 25 50 50 50 50 | 100 | 75 50 50 0 25 25 25 50 50 50
13 0 25 25 25 25 25 25 50 50 50 75 75 | 100 | 50 50 0 25 25 25 50 50 50
14 0 25 25 25 25 25 25 25 25 25 50 50 50 | 100 | 75 0 25 25 25 25 50 50
15 0 25 25 25 25 25 25 25 25 25 50 50 50 75 | 100 0 25 25 25 25 50 50
16 | 50 0 0 0 0 0 0 25 25 25 0 0 0 0 0 100 0 0 0 25 0 0

17 0 50 25 25 25 25 25 25 25 25 25 25 25 25 25 0 100 | 25 25 25 25 25
18 0 25 50 50 50 25 25 0 0 0 25 25 25 25 25 0 25 | 100 | 25 0 25 25
19 0 25 25 25 25 50 50 0 0 0 25 25 25 25 25 0 25 25 | 100 0 25 25
20 | 25 25 0 0 0 0 0 50 50 50 50 50 50 25 25 25 25 0 0 100 | 50 25
21 0 25 25 25 25 25 25 50 50 50 50 50 50 50 50 0 25 25 25 50 | 100 | 50
22 0 25 25 25 25 25 25 25 25 25 50 50 50 50 50 0 25 25 25 25 50 | 100
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Clom [svsmess oot

1.

Direct and reinsurance

Accident and health

2 Direct and proportional reinsurance Motor

3 Direct and proportional reinsurance Aviation

4 Direct and proportional reinsurance Ships

5 Direct and proportional reinsurance Goods in transit

6. Direct Property damage

7 Proportional reinsurance Property damage

8 Direct Employees’ compensation—construction
9 Direct Employees’ compensation—non-construction
10. Proportional reinsurance Employees’ compensation

11. Direct General liability—public liability
12. Direct General liability—other liability
13. Proportional reinsurance General liability

14. Direct Pecuniary loss—credit and others
15. Proportional reinsurance Pecuniary loss—credit and others
16. Non-proportional reinsurance Accident and health

17. Non-proportional reinsurance Motor

18. Non-proportional reinsurance Marine, aviation, and transport
19. Non-proportional reinsurance Property damage

20. Non-proportional reinsurance Employees’ compensation

21. Non-proportional reinsurance General liability

22. Non-proportional reinsurance Pecuniary loss—credit and others

In Solvency I, risk margin is calculated using a COC approach wherein the Solvency capital
requirement (SCR), with COC rate of 6%. SCR for non-life underwriting risk is calculated as:

3 * standard deviation for non-life premium and reserve risk * volume measure for non-life premium
and reserve risk.

Correlations are allowed within geographical regions, across lines of business, across premium and
claims liability. These can be referred to in Solvency Il regulations. For each line of business, the
standard deviation applicable is:

Standard deviation — Standard deviation —
Line of business premium risk reserve risk

Motor vehicle liability (direct and proportional

reinsurance)

10% ‘ 9%
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Standard deviation — Standard deviation —
Line of business premium risk reserve risk

Other motor insurance (direct and 8% 8%
proportional reinsurance)

Marine, aviation and transport insurance 15% 11%
(direct and proportional reinsurance)

Fire and other damage to property insurance 8% 10%
(direct and proportional reinsurance)

General liability insurance (direct and 14% 1%
proportional reinsurance)

Credit and suretyship insurance (direct and 12% 19%
proportional reinsurance)

Legal expenses insurance (direct and 7% 12%
proportional reinsurance)

Assistance and its proportional reinsurance 9% 20%

Miscellaneous financial loss insurance (direct 13% 20%
and proportional reinsurance)

Non-proportional casualty reinsurance 17% 20%

Non-proportional marine, aviation and 17% 20%
transport reinsurance

Non-proportional property reinsurance 17% 20%

Additional considerations from context of Sri Lankan market:

Sri Lankan general insurance market does not maintain data in the same level of granularity as the
risk-classes within RBC template suggest, hence a proper calibration of risk margins and risk charges
may not be possible. This can be assessed post availability of data.

Proposed approach discussed with RBC task force

Carry out calibrations specific to Sri Lankan market for risk margins and risk charges, subject to data
availability. Data required has been setup in embedded excel
“DataRequirement_RiskCalibration_GI.xlsx”

IS,
xg
DataRequirement_Ris

kCalibration_Gl.xIsx

In absence of data availability, either retain current risk margins/risk charges or evaluate ICS
prescribed risk factors/risk margins with correlation benefit as part of QIS.
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Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback
In response to the questions posed to the task force;

Question 1: Does the committee agree to the proposed approach?

Response: The industry has noted the following: Initially agreed to carry out calibrations subject to
data availability. However, the industry view is that credible data can be provided only for last 3-5
years and it may not be sufficient to derive reasonable results.

Question 2: If response to Q1 is no, please provide alternate approach and rationale (considering
maintenance of sufficient liability and capital strength under alternate proposed approach).

Response: The industry has noted the following:

a. A comparison of current risk margins against the ICSL prescribed risk margins on premium
and claims liabilities are as follows.

RBC ICS
PL cL PL cL
I o
ity insurance Public liability, Product liability 36% 30% 45% Pfggtzt“ﬁ‘:g;l'i’t’y‘o’f.,@)
tion and marine hull Marine, Air, Transport (MAT) 36% 30% 35% 35%
Other liability & other long tail 45%  Other liability & other long tail 36%
Other liability and other long tail, Non Non-proportional liability 50% Non-proportional liability 48%
or liability (except motor)  proportional liability, Professional indemnity, 36% 30% Professional indemnity 45% Professional indemnity 35%
Non-proportional professional indemnity Non-proportional professional Non-proportional professional
indemnity 50% indemnity 45%
J0 Marine, Air, Transport (MAT) 30% 25% 35% 35%
ineering Property damage 30% 25% 35% 30%
or Liability Motor 30% 25% 35% 25%
kers’ compensation Workers’ compensation 30% 25% 45% 36%
Property damage 24% 20% 35% 30%
or damage or loss Motor 24% 20% 35% 25%
sonal accident Accident, protection & health 24% 20% 35% 30%
ith Accifjent, protection & health, Short tail 24% 20% 35% AccidenF, protgction & health 30%
medical expenses Short tail medical expenses 25%

Other short tail, Other medium term, Property

24% 20% 35% 30%
Damage

2r (non-liability)

It is evident that the ICS risk margins are relatively higher than the current margins and continuing with
ICS margins will have a significant impact on the industry level.

b. Therefore, the proposed alternate approach is to retain current risk margins and risk
charges.

Question 3: Does committee have an understanding as to if the data required for risk calibrations are
available with insurance companies? If no, what granularity/quality of data is available with insurance
companies?

Response: The industry has noted the following: The data template was shared with the industry and
the view is that credible data can be provided for last 3-5 years.

Question 4: Should any other areas be considered with respect to the above identified gap in RBC
Rules?

Response: The industry has noted the following: None.

Amendment to proposed solution by RBC task-force

Task-force doesn’t endorse proposed solution for this area of improvement, noting:
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¢ Industry discussions by the task force suggested lack of credible data to calibrate premium
and liability risk margin or risk charges. Concerns were particularly raised on lack of longer
period for which data is available, heterogeneity in groupings available across insurers.
Hence, it is not advised to calibrate risk factors specific to Sri Lanka.

e ICS prescribed factors are higher than current factors which can significantly impact industry,
hence task force suggests retention of current risk margins and risk factors.
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Section 16: Treatment of NITF reinsurance
receivables

Current treatment

As per paragraph 12 of RBC Rules, 2015, positive net amounts receivable from a reinsurer, overdue
for more than six months (after setting off against any amounts due to the reinsurer) shall be deducted
from tier | and tier Il capital in determination of total available capital.

This paragraph doesn’t differentiate between national reinsurer (on account for a national reinsurer
being a government entity) and other reinsurers engaged by general insurance companies.

Possible alternatives

Option 1: Noting NITF is a national reinsurer (and hence with limited to no risk of default), no
deduction is made in tier | and tier Il capital in determining TAC for net balance receivable/due from
NITF overdue for more than six months.

Option 2: Allow for reinsurance risk charge factor of an agreeable percentage on net balance
receivable/due from NITF overdue for more than six months, instead of complete deduction from TAC.

Option 3: No change in current practice
Principle laid out by ICS:

As per section 6.4.1 of ICS technical specifications !, the following items can be excluded from tier |
capital:

Reinsurance assets arising from arrangements deemed to constitute non-qualifying reinsurance. Non-
qualifying reinsurance refers to agreements:

i With entities providing reinsurance that are neither regulated nor subject to risk-based
solvency supervision, including appropriate capital requirements; or
ii. That do not provide a sufficient transfer of risk.

ICS on the contrary, accounts for risks on default on reinsurances balances in risk capital regardless
of the period since which they are due.

We do not intend to change practice for net reinsurance balances due from all reinsurers for period of
over six months, noting no such change requested in current practice by the industry and the current
economic instability in Sri Lanka. Hence, ICS provides limited guidance in this aspect.

Treatment in other countries:

In India2, similar treatment as Sri Lanka is applied wherein the following items are ascribed nil value in
estimating available solvency capital (comparable to TAC in Sri Lanka):

' https://www.iais.org/uploads/2024/06/2024-1CS-data-collection-Technical-Specifications.pdf
2 https://irdai.gov.in/web/guest/document-detail ?documentld=4589093



https://www.iais.org/uploads/2024/06/2024-ICS-data-collection-Technical-Specifications.pdf
https://irdai.gov.in/web/guest/document-detail?documentId=4589093
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i. Balances of Indian Reinsurers and Foreign Reinsurers having Branches in India outstanding
for more than 365 days;

ii. Reinsurer’s balances other than mentioned in point (i) above outstanding for more than 180
days;

The regulations in India only allow for differentiation between national reinsurer (GIC Re) and other
reinsurers engaged by insurance companies to the extent of difference of period post which balance
shall be inadmissible.

In Malaysia' and Singapore?, no such deduction on reinsurance balances is made in assessment of
total capital. However, in Singapore, counterparty risk charge of 100% is considered for reinsurance
recoveries due for over 2 years — this is applied across all reinsurers.

As per Solvency Il Standard formula3, no such deduction on reinsurance balances is made in
assessment of total capital. Instead, it allows for this risk via credit risk charges applicable to
reinsurance balances beyond 3-months from the invoice date - 15% for type 1 exposures (Central
government / banks) and 90% for type 2 exposures (other counterparties). Additionally, it also allowed
for the consideration of collaterals while assessing the loss given default.

Rationale for current approach:

Long due reinsurance balances are typically removed from available capital since such reinsurance
claims have a higher likelihood of dispute with the reinsurer/higher risk of becoming a bad debt.
Hence, regardless of the financial strength of the reinsurer, such balances are less likely to be settled
with reinsurer and hence negatively impact solvency. In order to allow for such risks of dispute and
non-payment under capital assessments, the reinsurance balances due over a certain period of time
are removed from available capital.

Additional considerations:

Current practice allows for net reinsurance recoverables i.e. difference of reinsurance recoveries and
premium payable. This results in an additional potential risk; since reinsurance recoveries are due for
claims already incurred, and reinsurance premiums are payable for future claims — if there is a risk for
default on overdue recoveries then by netting off against payables, one may even jeopardize
recoveries from future business, resulting in further potential default risk. Hence, additional
consideration can be given to as to if this deduction should only account for reinsurance recoveries —
this is not specific to NITF but for all reinsurers.

Proposed solution discussed with RBC task force

No change in current treatment.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

' https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-
41291e341b5f?t=1594083008094

2 https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/requlations-guidance-and-
licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129 clean 15032021.pdf
3 https://www.3blocks.co/wp-content/uploads/2020/10/SIl_Delegated Acts1.pdf



https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-41291e341b5f?t=1594083008094
https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-41291e341b5f?t=1594083008094
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
https://www.3blocks.co/wp-content/uploads/2020/10/SII_Delegated_Acts1.pdf
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Question 1: Is rationale for current treatment of reinsurance balance due for over 6 months
reasonable?

Response: The industry has noted the following: No, the taskforce does not think the current
treatment is rational.

Question 2: If response to Q1 is no, please provide views if rationale underlying current treatment is
not reasonable and why

Response: The industry has noted the following:
I. The current RBC rule treats NITF like any private foreign reinsurer, despite the fact that:

e NITF is a government-backed entity with a minimal risk of insolvency

e The likelihood of NITF defaulting on payments is much lower than foreign or private
reinsurers

e Cessions to NITF are mandatory

i Further, by virtue of nature of certain claims, it takes longer period to settle claims by
NITF. It’s not due to dispute but process delays lead to long period of settlement.

iii. Therefore, it’s not reasonable to deduct about 6 months NITF receivables and all other
reinsurance receivables

Question 3: If response to Q1 is no, what alternate approach should be followed ? Please provide
logical explanation of proposed approach.

Response: The industry has noted the following alternatives:

i. Based on argument of NITF being Government backed entity, there is no necessity of
deduction

i. Instead of 6 months, could consider a longer period such as 2 years and instead of
deducting the overdue reinsurance recoverable it is recommended that a risk charge be
applied.

iii. In addition to increasing the period to be considered admissible (from the current six
months) it is proposed that either a deduction or a risk charge be applied on NITF’s
solvency calculation for reinsurance payables over a certain period too

Question 4: Should any other country be evaluated in addition to the countries evaluated above? If
yes, please share the name of country and approach to determine premium liability premium liability
risk charge.

Response: The industry has noted the following: The countries considered seem appropriate

Question 5: Please provide your view on the additional consideration with respect to using only
reinsurance recoverable as deduction to total capital.

Response: The industry has noted the following: Using the discussion on Q3., applying alternative 1,
this Question may not be applicable. However, if other approaches are applied, considering only
reinsurance receivables may be possible
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Additional considerations requested by the Task-Force

1. Extend the admissibility period for all reinsurance receivables.

Vi.

Vii.

viii.

Instead of the current 6 months, allow 1-2 years before deducting overdue reinsurance
recoverable. (Aligns with India’s 1 year and Malaysia/Singapore’s 2 years).

Generally, policies issued under Property, Marine and Casualty (PCM) classes of
business have reinsurance coverage. (Motor and Health could have some reinsurance
arrangements too.) Some are placed within Surplus or Quota share treaties, while more
complex risks are handled through Facultative or Fronting arrangements. When claims
arise from such policies, the settlement process typically takes more than six months due
to:

o Local and foreign loss adjuster involvement/ forensic experts reports/ Government
Analyst’s reports/ court proceedings (especially for liability / marine claims)

. Multiple rounds of claims related document submission and review

. Reinsurers’ internal validation process (sometimes midway of a claim process
Reinsurers appoint an expert in the relevant field due to complexity of the claim)

. Queries from reinsurers, who follow global frameworks

. Some claims take multiple years to finalize. These delays are not due to any dispute
but are simply the standard process

Even claims under a Surplus or Quota Share treaty (not necessarily large claims) could
take over six months to settle. Normal practice for treaties is that they can be set-off
against payables every quarter. Additionally, more complex claims, including major losses
across various lines of business (E.g. Fire claims, Flood claims, etc.), General Average
claims, some Marine claims and Liability claims may take multiple years to finalize

This explains why markets such as Singapore and Malaysia allow a settlement period of
over two years and India allows one year in solvency, as they engage with the same
reinsurers that operate in Sri Lanka.

Given these industry-standard settlement timelines, we could request an extension to 1-2
years instead of the current six months to better align with global best practices and
reflecting actual settlement timelines. There had been some opinions that even 2-4 years
period was a fair ask. It was noted that there is more than one reinsurer involved in some
claims (single Reinsurance Broker may have 8-9 Reinsurers involved under a facultative
policy.) Therefore, it is not possible to make a recovery within six months.

Operational delays with NITF’s claims settlement have been experienced by all
companies across all LOBs.

Task-force advised not to segregate the duration till which reinsurance receivables shall
be considered admissible based on the type of reinsurance in the Solvency Rules. It is
proposed introducing a risk charge for "Reinsurance Payable on Claims for over 6
months".

This measure would support insurance companies in better managing their reinsurance
receivables from a reinsurer such as from NITF and mitigate the impact of delayed
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recoveries on solvency as they too are getting impacted for not paying on time if they are

regulated by the IRCSL.

iX. Below table outlines the average period taken for reinsurance balance settlement across
different types of products and how reinsurance receivables are settles with the

reinsurers.

RI payments Method followed T|n.1e taken to get money from
Reinsurer

Through technical statements by

Surplus/QS Treaty setting off with the premiums Within 6 months
As an when a claim is settled to
. the customer, the relevant Considering all types of claims
Facultative

recovery documents are sent to
the reinsurer

and scenarios 1-2 years

SRCC/TC MOTOR

As an when a claim settlement
is done recovery documents
sent to the reinsurer

Within 6 months(However, in
some cases this might also take
1-2 years)

SRCC/TC Non- Motor

As an when a claim settlement
is done recovery documents
sent to the reinsurer

Within 6 months(However, in
some cases this might also take
1-2 years)

XOL

As an when a claim settlement
is done recovery documents
sent to the reinsurer

Considering all types of claims
and scenarios 1-2 years

2. Improve reporting transparency: Allow offsetting reinsurance receivables against payables in

solvency calculations

3. Arisk charge or a deduction from TAC to be applied on NITF’s solvency calculation for
reinsurance payables over a certain period.

4. Consider a tiered risk charge for reinsurance balances

i. Instead of a complete deduction after an agreed time frame, implement a tiered capital

charge based on:

e Government-backed reinsurers (NITF) — 5-10% charge

¢ Highly rated reinsurers — 15% charge

e Lower-rated reinsurers — 90% charge

ii. This approach aligns with Solvency II's counterparty credit risk framework.

Amendment to proposed solution by RBC task-force

The task-force re-iterated that operational delays from NITF shouldn’t increase capital requirements
from the industry and hence requested reconsideration of admissibility of NITF reinsurance balance.

Therefore, task-force doesn’t endorse proposed solution of making no change in RBC Rules, and
instead suggests a lower charge (instead of full deduction) for NITF receivables over 6 months or
increasing the time frame for NITF receivables noting the historic experience with NITF and associated

operational delays.
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Generally, task-force evaluated reinsurance receivables across all reinsurers from a broader
perspective, and requested to increase the timeframe post which reinsurance balances are considered
inadmissible, noting operational delays and complexities; from 6 months to 1-2 years.
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Section 17: Treatment of co-insurance
receivables

Current treatment

As per paragraph 12 of RBC Rules, 2015, claims receivable under contract of co-insurance are
deducted from tier | and tier Il capital in determination of total available capital.

The industry has shared feedback that regardless of the period for which co-insurance claims are due,
they are treated as inadmissible — unlike re-insurance wherein the above paragraph of RBC Rules
instructs insurers to deduct positive net amounts receivable from a reinsurer, overdue for more than
six months (after setting off against any amounts due to the reinsurer) from the total available capital.

Possible alternatives

Option 1: Ageing limit specified for co-insurance claims receivable, claims receivable due over such
limit are treated as in-admissible assets. Further, claims receivable within such prescribed limit shall
be subject to counterparty risk charge. Such counterparty risk charge can be assessed based on
factors charges to reinsurers, specifically factors charged on unrated reinsurers noting insurance
companies are not rated in Sri Lanka and insurance companies (as co-insurers) shall bear higher risk
compared to reinsurers, who are globally established, backed by much higher capital etc.

Option 2: No change in current practice
Co-insurance operations in other regions

Coinsurance between two insurance companies is a risk-sharing arrangement where multiple
insurers jointly cover a single policy. Each insurer assumes a fixed percentage of the risk and is
responsible for paying claims based on their agreed share.

Co-insurance is different to reinsurance where reinsurance involves one insurer transferring its risk to
another; and coinsurance involves insurers directly sharing the policy liability jointly.

Noting the above difference, co-insurance claims receivables typically will either not arise, or be
settled over a much shorter duration, when compared to re-insurance.

Treatment in ICS:

In ICS', modified coinsurance and funds withheld arrangements are subject to a risk charge even if
there is no on-balance sheet reinsurance asset or the reinsurance asset is fully offset by payables.

Credit risk charges are subject to outstanding maturity profile and nature of entity with which such
balances are maintained (e.g.: public sector entities, corporates and reinsurance, infrastructure,
securitisations, re-securitisations, miscellaneous).

' https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
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Treatment in other countries:

In India’, Co-insurer’s balances outstanding for more than ninety days are ascribed nil value in
estimating available solvency capital (comparable to TAC in Sri Lanka):

The outstanding period in respect of co-insurer’s balances shall be reckoned from the earlier of
a. date of raising invoice with the reinsurer/co-insurer by the ceding insurer/lead insurer
b. 46th day after receipt of intimation of claim from the claimant to the follower.

The regulations also prescribe that the unreconciled and uncertified coinsurance receivable balance
shall not be considered as admissible assets for the purpose of computation of solvency margin.

In Malaysia?, Singapore?, Solvency |l Standard formula“, no such deduction on co-insurer balances is
made in assessment of total capital. Typically, in these markets , co-insurance works as follows -
insurer A and B jointly enter into a contract with policyholder with pre-defined sharing proportions for
premiums and claims; in the event that claims arise, both insurers pay their respective balances and
hence no co-insurance receivables exist. In the event that one of these insurers is a leader and other
is follower, if leader insurer pays the claim, then follower insurer shall also make the payout. Since
both insurers have separate liabilities and don’t have any pay-outs due to each other, no co-insurance
receivables exist. If minor settlement issues may be there which are typically treated as premium
debtors / creditors depending on the nature of balance, and are subject to risk charge just like other
creditor balances.

Additional considerations from Sri-Lankan context:

In Sri Lanka, coinsurance operates on a similar model as reinsurance wherein an insurer first sells a
policy and then finds another insurer to co-insure the risks. Hence, typically the lead insurer (who
originally sold the policy) will be making all payouts to the policyholder and the co-insurer will pay his
share to the insurer rather than directly the policyholder. However, since co-insurance involves co-
sharing of risks (vis-a-vis risk transfer, as is the case for reinsurance) — co-insurance balances should
be settled more quickly than re-insurance. Information shall be requested from industry on how co-
insurance balances are settled and what do co-insurance contracts include with respect to claims
settlement procedure.

Proposed solution discussed with RBC task force

Instead of considering all co-insurance balances as inadmissible, co-insurance balances receivable for
over “X” days shall be considered inadmissible from TAC. Such limit shall be defined from date of
raising invoice to co-insurer or receipt of claim, whichever is earlier. The duration post which these
balances shall be considered inadmissible shall be based on what coinsurance contracts reflect with
respect to co-insurance balance settlement.

1 https://irdai.gov.in/web/guest/document-detail?documentld=4589093
https://irdai.gov.in/document-detail?documentld=4907769

2 https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-48 1e-aa3e-edae-

41291e341b5f?t=1594083008094

3 https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/requlations-gquidance-and-

licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129 clean 15032021.pdf

4 https://www.3blocks.co/wp-content/uploads/2020/10/S1l_Delegated Acts1.pdf
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https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-41291e341b5f?t=1594083008094
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
https://www.3blocks.co/wp-content/uploads/2020/10/SII_Delegated_Acts1.pdf

116 Insurance Regulatory Commission of Sri Lanka

For co-insurance balances due for less than such defined days, credit risk charges shall be applicable;
these shall be defined with reference to charges applicable under reinsurance risk charges for unrated
re-insurers.

Further, gross premium and claim liabilities shall be calculated gross of co-insurance and reinsurance
arrangement while net premium and claim liabilities shall be calculated net of co-insurance and
reinsurance arrangement. The difference between gross and net policy liabilities shall be subject to
risk charge similar to the treatment of reinsurance risk charge.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;
Question 1: Does the committee agree with proposed treatment of co-insurance balances?
Response: Yes

Question 2: If response to Q1 is no, please provide views on alternative proposed treatment with
rationale?

Response: N/A
Question 3: Please provide views if any other area with regard to co-insurance shall be evaluated.

Response: Currently, some companies consider co-insurance similar to other reinsurance types, a
view that is also reflected under IFRS 17. Accordingly, it is included in the gross-to-net adjustments in
both Premium Liabilities and Claim Liabilities for solvency calculations. As a result, co-insurance
currently attracts a reinsurance counterparty risk charge.

However, some companies do not consider co-insurance share in the Premium Liability since it is not
part of the GWP that they report and include only in the Claim Liability and charge counter party risk
accordingly.

In addition to above under the current Solvency Rules, co-insurance share of the Claim Liability is also
deducted from the Total Available Capital, even when it attracts the counterparty risk charge or if it
remains receivable within six months. We propose aligning the treatment of co-insurance with that of
other Rl types, i.e., it should attract a reinsurance counterparty risk charge and only be deducted from
TAC when the receivable period exceeds the stipulated duration for reinsurance.

Amendment to proposed solution by RBC task-force

The current approach considers claims receivable under contract of co-insurance as deduction from
tier | and tier 1l capital in determination of total available capital.

Task force endorses that co-insurance receivables are treated same as other reinsurance receivables
(keeping consistent period of admissibility) as for reinsurance. Further, gross liabilities shall be gross
premium and claims liability gross of co-insurance arrangement i.e. aligned to the manner in which
gross of reinsurance liabilities are determined. Similarly, net premium and claim liability shall be
calculated as net of premiums payable under co-insurance (for calculation of premium liability) and net
of expected claims receivable (for calculation of claims liability). Risk charges for co-insurance will be
calculated in the same manner as reinsurance risk capital charge for co-insurance received and
liability transferred to the co-insurer.
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Section 18: Treatment of premiums
receivable over 60 days

Current treatment

There is a general market practice of 90-day credit period to brokers and leasing companies, however
premium receivable for over 60 days is identified as an inadmissible asset and removed from TAC. A
proposal of aligning the period of 60 days-90 days is proposed.

However, as per Rule 89 of the Act - brokers are to remit premium collected on behalf of an insurer,
within two weeks of collection. Further, as per circular 1 of 2023 -maximum credit period of 60 days to
customer on premium receivables.

In conjunction, the regulations in place suggest that an insurer is allowed to receive premiums from
brokers within 60 days + 2 weeks ~ 75 days; however such premiums can become inadmissible as per
current RBC Rules.

Proposed approach discussed with RBC task force

This topic was discussed in second milestone meeting of the task-force. It is proposed that for general
insurance business, premiums receivable over 60 days (collected via all other means except via
brokers) and premium receivable over 75 days i.e. 60 days plus 2 weeks of credit as per Rule 89 of
the Act will be treated as inadmissible assets. Noting short term nature of general insurance business,
IRCSL intends to drive the general insurance business towards “cash before cover” model —in a
phased manner over a period of 3 to 5 years. This can be implemented as:

e First year post implementation of changes in RBC Rules: Premiums receivable over 60 days
(collected via all other means except via brokers) and premium receivable over 75 days i.e. 60
days plus 2 weeks of credit as per Rule 89 of the Act will be treated as inadmissible assets.

e Second year post implementation of changes in RBC Rules: Premiums receivable over 30
days (collected via all other means except via brokers) and premium receivable over 45 days
i.e. 30 days plus 2 weeks of credit as per Rule 89 of the Act will be treated as inadmissible
assets.

e Third year post implementation of changes in RBC Rules: Any amount of premiums (collected
via all other means except via brokers) and premium receivable over 15 days i.e. 2 weeks of
credit as per Rule 89 of the Act will be treated as inadmissible assets.

Amendment to proposed solution by RBC task-force

Task-force endorses proposed solution discussed for this area of improvement (as per discussions in
CEO forums).
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Section 19: Updates to rating agencies

Current treatment

Paragraph 15 (2) of RBC Rules, 2015 outlines the admissibility criteria for following assets in which an
insurer has invested. This excludes investments in related parties, or in unlisted equity and corporate
debt held in shareholders’ funds.

debt securities;

corporate debt issued by a bank;

corporate debt issued by a company;

asset backed securities; or

interest bearing deposits with a bank or finance company.

Above assets are admissible only if the asset or entity holds a credit rating (referred to as an
investment grade rating) assigned in the eighteen month period preceding the valuation date, with the
following minimum rating requirements:

o for assets issued in Sri Lanka or by a company established in Sri Lanka,

Minimum rating of short

Rating agency Minimum rating of entity term security (less than 1
or security year)

Fitch Ratings (Lanka) Ltd. BBB-(lka) F3 (Ika)

Other credit rating agency registered under the

Securities and Exchange Commission of Sri Equivalent rating to the above

Lanka Act, No. 36 of 1987

o for assets issued outside Sri Lanka or by a company established outside Sri Lanka,

Minimum rating of short

Rating agency Minimum rating of entity term security (less than 1
or security year)

Moody’s Investor Services Baa 3 P3

Standard and Poor’s Corp BBB - A3

Fitch Ratings BBB - F3

A. M. Best Company bbb - AMB -3

Other credit rating agency approved by IRCSL Equivalent rating to the above

Consultation feedback: In response to the consultation forms submitted to IRCSL regarding
improvements to the RBC Rules, it was recommended that the schedule of eligible credit rating
agencies should be updated to include new agencies approved by IRCSL. Additionally, it was
proposed that sufficient time should be allowed for insurers to obtain ratings from a new agency if an
existing agency removes coverage or withdraws its rating.
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Considerations from context of Sri Lankan market

1. Update to schedules of RBC Rules to allow for new rating agencies by IRCSL:

Currently, there are only two credit rating agencies providing ratings for assets issued in Sri
Lanka/ by a company established in Sri Lanka - Fitch Ratings (Lanka) Ltd and Lanka Rating
Agency Ltd.

Paragraph 15 (2) (B) (ii) of the RBC Rules permits credit ratings to be issued by any credit rating
agency registered under the Securities and Exchange Commission of Sri Lanka Act, No. 36 of
1987. Consequently, if a new credit rating agency is registered with the Securities and Exchange
Commission, it is automatically recognised under the current RBC Rules.

This approach aligns with the ICS framework'; as per Paragraph 29 of Section 3.4 of the ICS
technical specifications, insurers are permitted to use ratings from agencies recognized as
External Credit Assessment Institutions by the banking regulator in their jurisdiction. Furthermore,
Paragraph 586 of the ICS technical specifications mandates rating agencies must be regulated or
recognized by a competent government authority in jurisdictions where such ratings are used by
insurers.

In Sri Lanka, if a credit rating agency exits the market, insurers have the flexibility to use ratings
provided by other approved agencies until a new agency is registered. Therefore, no regulatory
gap has been identified in this regard.

2. No local rating for multinational banks with branches in Sri Lanka

Discussions with relevant task-force members and insurance company representatives (who have
highlighted this issue via consultation forms) suggest a concern regarding the absence of local
ratings for multinational banks with branches in Sri Lanka. It is also understood (from these
discussions) that if a local rating were provided for these banks, it would likely be more lenient
compared to those issued by global rating agencies.

Lack of credit ratings from approved local rating agencies for such institutions falls outside the
scope of any changes to the RBC Rules; noting RBC Rules provide flexibility of using rating
agencies from any rating agencies registered under the Securities and Exchange Commission of
Sri Lanka Act, No. 36 of 1987.

Proposed solution discussed with RBC task force

The issue primarily stems from the limited number of local credit rating agencies registered under the
Securities and Exchange Commission of Sri Lanka Act, No. 36 of 1987. As this matter is beyond the
purview of the RBC Rules, no changes are proposed to the existing framework at this time.

Additional outcome from discussions:

1. Treatment when rating changes mid-term: It was suggested if response time can be stipulated
for rating downgrade (e.g., within 30 days of downgrade); or “Rating Change Protocol” can be
setup by IRCSL. It was discussed and agreed that the solvency calculations shall reflect the
true rating for the investment held by the company and hence in case of a downgrade, the
downgraded rating as at the date of calculation shall be used. The companies can additionally
include the reason for increase in the risk charges and any necessary actions to improve the

1 https://www.iais.org/uploads/2022/06/22053 1-Public-2022-ICS-Data-Collection-Technical-Specifications.pdf
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situation going forward along with the submissions, as clarification to IRCSL (likely required in
case of a major degrading of a material investment).

Use of “Watchlists” or “Credit outlooks”: It was suggested to incorporate a provision on how to
treat negative watchlists or credit outlooks could strengthen RBC prudence, e.g.: assets under
“Negative watch” may trigger higher scrutiny or require temporary capital buffers. It was
discussed and agreed this can be implemented by companies as internal risk management
tool.

Impact arising from Rating agencies leaving the market: It was discussed and agreed that this
is not a regular event and has only happened once at the time of economic crisis. In such a
case, companies can use the rating provided by the alternative rating agency approved by
SEC for risk calculation.

Amendment to proposed solution by RBC task-force

Task-force endorses proposed solution discussed for this area of improvement and considers this
matter out of purview of RBC Rules and IRCSL duties.
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Section 20: Asset risk charges - Credit risk
capital charge and Market risk capital
charge

IRCSL, by way of consultation forms on targeted improvements in the existing RBC Rules, received
feedback to revise select asset risk charge factors to reflect their market trends and inherent riskiness.
The purpose of this paper is to provide the background on these identified gaps in the current regime
and perform a holistic assessment of credit and market risk capital charges from the current market
context. The below paper doesn’t include the application and calibration of risk charges for interest
rate risk charge as that has been addressed separately in the paper “16. Interest rate risk capital.pdf’.

The paper summarises the current approach, expected possible alternatives along with an indication
on the expected direct for credit risk charge and each risk charge within market risk capital charges
(as mentioned below):

e Equity Risk Capital Charge

e Property Risk Capital Charge

e Gold Risk Capital Charge

e Unit trust / Mutual Funds Risk Capital Charge

Current treatment

Credit Risk Capital Charge

As per paragraph 47 of RBC Rules, 2015, every insurer shall determine a credit risk capital charge by
adding together each credit risk exposure multiplied by the credit risk factor. Credit risk factors vary
based on the underlying financial instrument as well as credit rating of the issuing agency. These
factors are applied on market consistent value of the related fixed income assets in the categories of
admissible assets except investments in related party. Further, as per paragraph 48, a lower credit
risk capital factor may be applied to debt which is guaranteed by a recognised guarantor. In such
case, the risk factor applicable to the guarantor or 1.6% to the portion of the debt that is guaranteed
will be applicable.

Equity Risk Capital Charge

As per paragraph 54 of the current RBC Rules, equity risk capital charge shall be calculated by each
equity share exposure (admissible value) with the corresponding equity risk factor. Investments in
related party shall be treated as equity investments for the purpose of calculating the equity risk
charge. Equity risk charges applicable are:

Shares listed on a licensed stock exchange 35.0%

Investments in related parties listed on a licensed stock exchange 35.0%

Unlisted private equity 45.0%
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Property Risk Capital Charge

As per paragraph 55 of the current RBC Rules, every insurer shall calculate property risk capital
charge to admissible assets whose value is sensitive to the volatility of market prices of following
assets unless the asset is subject to a risk charge under another rule, except operational risk capital
charge

e land, buildings, and other immovable property rights; and

e direct or indirect participations in real estate companies that generate periodic income from
property holdings,

Risk charge applicable to above assets shall be 25% of the value of properties.
Gold Risk Capital Charge

As per paragraph 56 of the current RBC Rules, every insurer shall apply a gold risk factor of 15% to
the total value of their admissible gold assets to determine the gold risk charge.

Unit Trust and Mutual Fund Risk Charge

As per paragraph 57 of the current RBC Rules, every insurer shall apply the risk factors to the
underlying assets of the fund, or part fund for admissible mutual funds and unit trusts where the value
of such underlying assets of the fund shall be determined as at the valuation date based on the market
values provided by the fund manager. Every insurer shall then aggregate the resulting amounts for
each unit trust and mutual fund to form the unit trust and mutual fund risk charge.

Asset category | Riskfactor |

Government securities and Debt Securities/Deposits guaranteed by 0.0%
Government

Money market instruments, including cash 1.6%
Ordinary shares 35.0%
Debt Securities & corporate debt 4.0%
Property (as defined in rule 55) 25.0%
Other 15.0%

Possible alternatives

Option 1: Holistically review all asset risk charges based on the available data and benchmarking
across other regimes.

Option 2: Keep the asset risk charges unchanged

Considerations from context of Sri Lankan market and indicative direction for
respective asset stress factors:

1. Credit Risk Capital Charge

o Gap identified: Due to the differential in capital charges between private equity investments
(45%) and unrated commercial paper (16%), the current levels encourage investment in
unrated commercial paper. Such charges could be more appropriately calibrated to reflect
higher risk profiles of such investments which are often done to support investments where an
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applicable rating may be difficult to obtain due to a combination of business and time
constraints. The current charge of 16% may not appropriately reflect the potential risk of such
an investment.

e Rationale for current risk charges under RBC Rules: the credit risk capital charge under
the current RBC Rules 2015 was established by benchmarking it against the credit risk capital
requirements under Basel II'. Specifically, the risk weight for each asset class, determined by
its credit rating, was multiplied by the total credit risk capital requirement of 8% under Basel Il.
The risk weight represents the expected risk level, determining the corresponding weight
assigned to an exposure to a particular financial instrument.

For example, for corporate bonds rated AAA to AA, the risk weight is 20%. To calculate the
credit risk capital, the total exposure to such bonds would be multiplied by the 20% risk
weight. This amount is then further multiplied by the 8% total credit risk capital requirement,
resulting in a corresponding risk factor of 1.6% (20% of 8%). For unrated bonds, the current
RBC Rules apply a higher risk weight of 200%, rather than the prescribed 100%, to better
reflect the associated risk. As a result, the risk factor for unrated bonds is set at 16%.

e Proposed alternatives: Regarding the re-assessment of risk factors for unrated commercial
papers, which currently attract a risk charge of 16%, compared to unlisted corporate equity,
which attracts a risk charge of 45%, it is important to note that commercial papers are short-
term instruments and have higher priority than equity in the event of liquidation. As a result,
the underlying risk associated with commercial papers is comparatively lower, leading to a
lower risk charge. Additionally, when current RBC Rules were being set up, to better align with
the underlying risk, the risk weight for unrated bonds was increased to 200%, rather than the
100% prescribed by Basel .

o Overall risk re-calibration of credit risk charges: Noting that Basel |l was used as
reference point to determine credit risk charges in RBC Rules, Basel IlI2, which replaced Basel
II, has also been analysed. Under Basel lll, while the proposed risk weight for underlying
assets and the total capital requirement remains the same, there is now an additional 2.5%
capital requirement for the capital conservation buffer on top of the 8%. This results in a total
capital requirement of 10.5%, rather than 8%. Hence, this would suggest an increase in all risk
factors for credit risk capital charges.

In the absence of relevant and reliable data to calibrate risk factors for the Sri Lankan market,
risk factors can be left unchanged at the existing levels.

2. Equity Risk Capital Charge

o Gap identified: Whilst higher volatility is observed in equity markets the capital charges could
be more appropriately calibrated to reflect differences in risk profiles within the current market
structure and type of investment. With respect to this the current capital charge of 35% for
listed stocks irrespective of related party or not does not adequately differentiate the risks.

For example, to encourage investment, the capital charges for investments in the top 20
largest companies (i.e. S&P Sri Lanka 20) could be lowered from the current level of 35%.
Correspondingly the capital risk charge for investments in listed Related Parties could be

' https://www.bis.org/publ/bcbs107.pdf
2 https://www.bis.org/bcbs/publ/d424.pdf
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higher from the current level of 35%. This would differentiate the capital charge between listed
investments in related parties and non-related parties.

Rationale for current risk charges under RBC Rules: Equity risk charge in RBC Rules 2015
was calibrated based on the monthly data of CSE All Share Index for the period September
2005 to October 2010. Monthly average equity returns, and standard deviation was derived from
data collected above by taking the lognormal index returns. The yearly average return was
determined by multiplying the monthly average return by 12 and the yearly standard deviation
was determined by multiplying the monthly standard deviation by square root of 12. A risk factor
for equities based on a 99.5% confidence interval was determined by using the formula:

1- EXP (yearly average return — 2.58 *yearly standard deviation)

Under Solvency I, equities from non-OECD and EEA countries are stressed at a rate of 49%
(before adjusted for a symmetric adjustment). Similarly, the ICS framework suggests a 48%
equity risk charge for listed equities in emerging markets.

Proposed alternative: We have analyzed the CSE All Share Index and the S&P Sri Lanka 20
Index from their respective inception dates, June 15, 1993, and December 20, 2004. A daily 1-
year rolling average at the 0.5% percentile was calculated, representing the corresponding
99.5% percentile of equity decline. Both datasets suggested similar stress factors rather than
differentiating the risk factor for the top 20 listed equities versus the rest. The data indicates
that the risk charge for both indices falls within the range of 40% to 45%.

However, there are several judgments involved with the current calibration of risk factors
based on the market data, such as the credibility of the data, the evaluation period, and the
inclusion of periods of economic crisis. Considering these factors, equity risk factors can be
left unchanged at the current levels.

Regarding the risk factors for investments in related parties or unlisted equities, no credible
data is available to calibrate a separate risk factor.

3. Property Risk Capital Charge

Gap identified: Current risk charges were observed to be quite high.

Rationale for current risk charges under RBC Rules: Property risk charge in RBC Rules
2015 was benchmarked based on the prescribed shock factor under QIS 5 of Solvency Il

Proposed alternative: Due to the lack of market data available to calibrate the stress factors
for property risk, property risk factor can be benchmarked to ICS' and other regimes such as
Solvency I12. The stress factor under both regimes is set at 25%.

' https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf

2 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R0035
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4. Unit Trust and Mutual Fund Risk Charge

¢ Gap identified: Current risk charges were observed to be quite high.

¢ Rationale for current risk charges under RBC Rules: For collective investment schemes
including Unit Trust, the relevant risk charges are applicable based on the investment
mandate or the asset composition. For equity schemes, relevant Equity Risk Charge was
applicable. For Debt schemes, the corresponding risk charge factor shall be based on credit
risk charges applied to the asset underlying the investment vehicle.

e Proposed alternative: Any change in risk factors for unit trusts and mutual fund risk charges
would be a function of changes in risk factors for any of the underlying instrument (if so
proposed as part of the consultation paper or task-force discussion).

5. Gold Risk Capital Charge

o Gap identified: No gaps were identified in respect of Gold Risk Capital Charge.

e Rationale for current risk charges under RBC Rules: Gold risk capital charge was set to
15% in line with the Basel II' recommended haircut for Gold in valuation of collateral backed
asset.

e Proposed alternative: Under Basel I1I2, the associated haircut has been raised to 20%. As a
result, if the risk factor is recalibrated, the risk charge will be adjusted to 20% to align with
Basel requirements.

Due to the lack of reliable data to calibrate the risk factor specifically for Sri Lanka, risk factors
can be maintained at the current level of 15%.

Proposed solution discussed with RBC task force

Gaps identified by the industry are more specific to current asset classes or asset risk charges
however, if asset risk charges are deemed as outdated, a holistic re-assessment should be adopted of
all asset risk charges based on the current market conditions in line with the methodology adopted for
derivation of these risk charges.

However, similar to the discussion in respect of interest rate risk charges, calibrating these risk factors
require relevant and reliable data and would also involve significant judgments in respect of the choice
of data source, evaluation period, whether the market data in respect of economic crisis to be

excluded etc. Accordingly, it is proposed to keep the asset risk factors unchanged at the current level.

Consultation questions addressed by RBC Task Force via internal consultation and
industry feedback

In response to the questions posed to the task force;

' https://www.bis.org/publ/bcbs107.pdf
2 https://www.bis.org/bcbs/publ/d424.pdf
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Question 1: In view of the task force, is credible and reliable data available to calibrate market risk
capital charges?

Response: The task force agrees the explanations provided by the consultants in the “RBC task force
discussion paper” (attached) about the availability of data and tentative calibration results.

Question 2: What is task force’s view in respect of proposed approach for the market risk capital
charges i.e. should these factors remain unchanged, or should these be revised based on the
available data / benchmarking based on other regimes? Please share your thoughts.

Response: Keep the current risk capital charges unchanged as of now, except for the CRCC on the
investments in green bonds, on the basis explained above.

Question 3: Please let us know in case there are any other consideration in respect of these charges.
Response: Same as above.

Amendment to proposed solution by RBC task-force

The current RBC regime contains the risk capital charges for the current asset classes. The task
force is aligned to retain the current risk charges for all assets classes including the following,
subject to the exploration of the possibility of providing preferential capital requirement for
investments in Green bonds;

1. Credit risk capital charge for private equity and untreated commercial papers
2. Equity risk capital charge

3. Property risk capital charge

4. Unit Trusts and mutual funds

5. Gold

In relation to Green Bonds, the committee suggested to have a preferential risk capital charge on the
basis;

1. The green bonds generally has a sound governance structure around its use including a
monitoring mechanism.

2. Further its necessary insurance Companies to drive towards Sustainable Development Goals,
intended by the IRCSL.

3. To motivate the insurance companies to move towards the ESG initiatives
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Section 21: Treatment of new asset classes

In response to the consultation forms submitted to IRCSL regarding improvements to the RBC Rules,
it was recommended by IASL and insurance companies to clarify treatment of new asset classes (as
mentioned below) in calculation of TAC and RCR:

e Green bonds
e Bonds with Basel lll compliant sub-ordinated debentures with buy-in provisions
e Leasehold land and building occupied by the insurer

o Development bonds issued by development banks

This paper provides clarifications on treatment of such asset classes, with no changes proposed in
Revised RBC Rules.

Green bonds

Green bonds are issued to raise funds for financing or refinancing new and/or existing eligible
sustainable projects,in accordance with international standards on Sustainable Bonds accepted by the
Colombo Stock Exchange.

Green bonds function similarly to other corporate bonds issued by the companies — differing only in
the utilisation of bond proceeds - they shall be treated as corporate bonds in the assessment of both
TAC and RCR.

Bonds with Basel lll compliant sub-ordinated debentures with buy-in provisions

Basel lll compliant sub-ordinated debentures are generally issued by banks with a lock in period of 5
years. Further, these debentures have a viability clause where such bonds can be converted to
common equity in case of triggering of extreme events significantly impacting bank’s CAR position.

These bonds are accordingly rated based on the perceived risks associated with such instruments,
reflecting the riskiness in respect of expected losses, financial condition of the issuing bank etc.
Hence, subordinated debts can continue to be treated in the consistent manner with current RBC
Rules; including application of the corresponding credit risk capital charge based on the bond’s rating.

Leasehold land and building occupied by the insurer

Leasehold property does not transfer land ownership to the lessee (insurance company) and typically
does not grant the lessee the ability to sell the leased land.

According to ICP Principle 15.2.10, insurers must have assets that generate sufficient cash flow to
cover policyholder claims. Since leasehold land does not provide realizable value for the lessee, it
cannot be used to meet policyholder obligations. Therefore, no changes are proposed to the treatment
of leasehold land. Clarification around treatment of leasehold land is provided in
IRCSL/DG/SUP/2020/03/105".

' https:/fircsl.gov.lk/bfd_download/clarification-on-application-of-slfrs-16-leases-to-the-solvency-margin-rules-2015/
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Insurers may seek case-by-case clarification from IRCSL on treatment of building constructed by
lessee on leasehold land, with such assessment typically based on factors such as the nature of the
underlying lease, terms and conditions, the fair value of the construction, etc.

Development bonds

Speculations exist around the government potentially issuing development bonds either directly or
through developmental banks. Noting that no information on such bonds is currently available and
there is lack of clarity around the issuer, nature of bonds etc.; any change in RBC Rules for such
bonds will be addressed post further clarity is provided on the issuance of such bonds.

Conclusion: No modifications to the Revised RBC Rules are necessary at this time. Further
clarifications may be sought from IRCSL where required.

Amendment to proposed solution by RBC task-force

Task force largely agrees to keep the existing asset classes subject to an inclusion of
Investments in Lease hold lands and buildings there on and

e The buildings on leased hold properties have a market value if they are disposed prior to the
expiry of the lease term, hence there is a market value. In addition, there is a flow of economic
benefits from the use of such buildings that can be used to settle policyholder claims
(cumulatively).

o The direction on SLFRS 16 refers to the property that is subject to lease, and not the investments
in buildings on such property. Hence, that direction is not applicable.

e Therefore, industry propose to consider the investment in such buildings on Leased-hold
properties as admissible for RBC purposes. (valuation can be the carrying value, subject to the
property asset allocation)

Recognition of investments in Green Bonds with a preferential CRCC.

e The green bonds generally has a sound governance structure around its use including a
monitoring mechanism.

o Further its necessary insurance Companies to drive towards Sustainable Development Goals,
intended by the IRCSL.

o Therefore, it is proposed to consider a preferential low risk capital charge for the Green
investments to motivate the insurance companies to move towards the ESG initiatives.



Insurance Regulatory Commission of Sri Lanka
RBC Task force industry consultation report

Annexure A — List of task-force members

Name

Mr. Lasitha Wimalaratne

Designation and Company
CEO, HNBA

Representative of
IASL

Mr. Ravi Liyanage

CEOQ, JLIC

IASL

Mr. Sampath Thusara

CFO, AIA

IASL (Chair FTSC)

Ms. Rishikulya Gunasekera

Chief Actuarial Officer, Ceylinco
Life

IASL (Chair ASC)

Mr. Shankaramoorthy Deputy General Manager — IASL (FTSC)
Financial Services, Ceylinco
General

Mr. Nalin Subasinghe Chief Actuarial Officer, HNBA IASL (ASC)
and HNB Gl

Mr. Suranga Waduge Chief Actuarial Officer, Softlogic | IASL (ASC)
Life

Mr. Malaka Mihindukulasuriya Appointed Actuary, Allianz IASL (ASC)
Lanka Insurance (Life)

Mrs. Lakmali Gunasekera Assistant General Manager - IASL (ASC)
Actuarial & Analytics, Fairfirst
Insurance

Mr. Samath Perera Appointed Actuary, AlIA IASL (ASC)

Mr. Shubham Jain Chief Actuarial Officer, Union IASL (ASC)
Assurance

Mr. Keshawa Herath P&C Actuarial, Allianz Lanka IASL (ASC)
Insurance

Ms. Eranga Karunarathna Actuarial Consultant, NMG AASL

Mr. Kasun Amarasuriya Sr Manager (Actuary), EY AASL

Ms. Dhammika Weerakoon AGM Finance NITF

Mr. P G S Fernando Manager Actuarial NITF

Ms. Nadika Opatha

CEO, LOLC

Industry representation

Mr. Vajira Lankanatha

CFO, LOLC

Industry representation

Ms. Gayathri Khanna

Consultant Actuary

IRCSL

Mr. Akhil Jain Consultant Actuary IRCSL
Mrs. Damayanthi Fernando Director General IRCSL
Mrs. Chamari Ekanayake Director Supervision IRCSL
Mr. Rajan Nirubasingham Director Legal IRCSL
Mrs. Shyamalie Attanayake Assista.n.t director, Actuarial IRCSL
supervision
Mrs. Upendra Seneviratne Assistant director, Supervision IRCSL
Ms. Malithi Ambalangodage Assistant director, Legal IRCSL
Ms. Decika Rathnayake IRCSL
Ms. Upeksha Liyanage IRCSL

129



130 Insurance Regulatory Commission of Sri Lanka

Annexure B — References

e Insurance Core Principles and ComFrame: https://www.iais.org/uploads/2025/05/I1AlS-
ICPs-and-ComFrame-December-2024.pdf

e |ICS Level 1 and Level 2 texts: https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-
2-texts.pdf

e |ICS calibration document: https://www.iais.org/uploads/2024/12/ICS-calibration-
document.pdf

¢ ICS Technical Specifications: https://www.iais.org/uploads/2024/06/2024-1CS-data-
collection-Technical-Specifications.pdf

o |ICS Data Collection Template:
https://view.officeapps.live.com/op/view.aspx?src=https % 3A%2F % 2Fwww.iais.org%2Fupload
$%2F2024%2F06%2F2024-1CS-data-collection-Template.xlsx&wdOrigin=BROWSELINK

e ICS public consultations and resolution comments

e 2024 resolution of comments: https://www.iais.org/uploads/2024/12/1CS-2023-public-
consultation-Resolution-of-comments.pdf

e July 2023 (Consultation document and resolution of comments) :
https://www.iais.org/2023/06/public-consultation-on-insurance-capital-standard-as-a-
prescribed-capital-requirement/

e July 2018 — Public consultation: https://www.iais.org/uploads/2022/01/180731-ICS-
Version-2.0-Public-Consultation-Document1.pdf

e July 2018 — Resolution of comments: https://www.iais.org/uploads/2022/01/191120-
Resolution-of-comments-ICS-Version-2.0-consultation1.pdf

e 2014-2015 Public consultation document and collation of comments:

e https://www.iais.org/uploads/2022/01/150306-Compiled-Responses-to-ICS-
Consultation-17-Dec-2014-16-Feb-20151.pdf

e https://www.iais.org/uploads/2022/01/150312-Risk-based-Global-Insurance-Capital-
Standard-ICS-Consultation-Document-17-Dec-14-16-Feb-151.pdf

e 2014-2015 Resolution of comments:
https://www.iais.org/uploads/2022/01/160309-1AIS-Responses-to-ICS-Consultation-
Comments-Section-7.2.1-and-7.2.3-7.4-Target-Criteria-Risk-Mitigation-and-Par-
Products.pdf

https://www.iais.org/uploads/2022/01/160309-1A1S-Responses-to-ICS-Consultation-
Comments-Section-9.2.3-Market-Risks.pdf

https://www.iais.org/uploads/2022/01/160309-1A1S-Responses-to-ICS-Consultation-
Comments-Section-9.2.2.8-Catastrophe-Risks.pdf

https://www.iais.org/uploads/2022/01/160309-1A1S-Responses-to-ICS-Consultation-
Comments-Section-9.2.2.6-7-Premium-and-Claim-reserve-revision-risks.pdf

https://www.iais.org/uploads/2022/01/160309-1A1S-Responses-to-ICS-Consultation-
Comments-Section-9.2.1.2-9.2.2.4-Look-Through-and-Life-Risks.pdf



https://www.iais.org/uploads/2025/05/IAIS-ICPs-and-ComFrame-December-2024.pdf
https://www.iais.org/uploads/2025/05/IAIS-ICPs-and-ComFrame-December-2024.pdf
https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
https://www.iais.org/uploads/2024/12/ICS-Level-1-and-Level-2-texts.pdf
https://www.iais.org/uploads/2024/12/ICS-calibration-document.pdf
https://www.iais.org/uploads/2024/12/ICS-calibration-document.pdf
https://www.iais.org/uploads/2024/06/2024-ICS-data-collection-Technical-Specifications.pdf
https://www.iais.org/uploads/2024/06/2024-ICS-data-collection-Technical-Specifications.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.iais.org%2Fuploads%2F2024%2F06%2F2024-ICS-data-collection-Template.xlsx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.iais.org%2Fuploads%2F2024%2F06%2F2024-ICS-data-collection-Template.xlsx&wdOrigin=BROWSELINK
https://www.iais.org/uploads/2024/12/ICS-2023-public-consultation-Resolution-of-comments.pdf
https://www.iais.org/uploads/2024/12/ICS-2023-public-consultation-Resolution-of-comments.pdf
https://www.iais.org/2023/06/public-consultation-on-insurance-capital-standard-as-a-prescribed-capital-requirement/
https://www.iais.org/2023/06/public-consultation-on-insurance-capital-standard-as-a-prescribed-capital-requirement/
https://www.iais.org/uploads/2022/01/180731-ICS-Version-2.0-Public-Consultation-Document1.pdf
https://www.iais.org/uploads/2022/01/180731-ICS-Version-2.0-Public-Consultation-Document1.pdf
https://www.iais.org/uploads/2022/01/191120-Resolution-of-comments-ICS-Version-2.0-consultation1.pdf
https://www.iais.org/uploads/2022/01/191120-Resolution-of-comments-ICS-Version-2.0-consultation1.pdf
https://www.iais.org/uploads/2022/01/150306-Compiled-Responses-to-ICS-Consultation-17-Dec-2014-16-Feb-20151.pdf
https://www.iais.org/uploads/2022/01/150306-Compiled-Responses-to-ICS-Consultation-17-Dec-2014-16-Feb-20151.pdf
https://www.iais.org/uploads/2022/01/150312-Risk-based-Global-Insurance-Capital-Standard-ICS-Consultation-Document-17-Dec-14-16-Feb-151.pdf
https://www.iais.org/uploads/2022/01/150312-Risk-based-Global-Insurance-Capital-Standard-ICS-Consultation-Document-17-Dec-14-16-Feb-151.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-7.2.1-and-7.2.3-7.4-Target-Criteria-Risk-Mitigation-and-Par-Products.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-7.2.1-and-7.2.3-7.4-Target-Criteria-Risk-Mitigation-and-Par-Products.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-7.2.1-and-7.2.3-7.4-Target-Criteria-Risk-Mitigation-and-Par-Products.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.3-Market-Risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.3-Market-Risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.2.8-Catastrophe-Risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.2.8-Catastrophe-Risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.2.6-7-Premium-and-Claim-reserve-revision-risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.2.6-7-Premium-and-Claim-reserve-revision-risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.1.2-9.2.2.4-Look-Through-and-Life-Risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.1.2-9.2.2.4-Look-Through-and-Life-Risks.pdf
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https://www.iais.org/uploads/2022/01/160309-IA1S-Responses-to-ICS-Consultation-
Comments-Section-9.2.4-5-Asset-Concentration-and-Credit-Risks.pdf

https://www.iais.org/uploads/2022/01/151120-IA1S-Responses-to-ICS-Consultation-
Comments-Section-6-Capital-Resources.pdf

https://www.iais.org/uploads/2022/01/151120-IA1S-Responses-to-ICS-Consultation-
Comments-Section-5-Valuation.pdf

e Solvency Il

https://www.3blocks.co/wp-content/uploads/2020/10/Sll_Delegated Acts1.pdf

https://www.eiopa.europa.eu/document/download/8128de4e-dfd8-47f9-92e5-
7c657b29abb4 en?filename=Guidelines%200n%20Classification%200f%200wn%20Fu

nds.pdf

https://reqister.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-
Calibration-paper-Solvency-Il.pdf

https://www.eiopa.europa.eu/document/download/1fc961ef-2198-4e1c-adbe-
d2a1914215bf en?filename=EIOPA-B0S-24-310-RFR-Technical-Documentation.pdf

https://reqister.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/ CEIOPS-L2-Final-
Advice-on-Standard-Formula-Life-underwriting-risk.pdf

https://www.3blocks.co/solvency-2-materials/

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R003

e Malaysia RBC (including exposure draft for RBC2)

RBC 2 Exposure draft:
https://www.bnm.gov.my/documents/20124/948107/ed rbc _for Insurers and TOs jun

2024 .pdf

https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c452
9-481e-aa3e-edae-41291e341b5f?t=1594083008094

https://bnm.gov.my/documents/20124/948107/RBC+Forms+Version+3+Release+3.xls/8
c0bc704-35e1-507a-b4a4-28bf13f441ff?t=1594083040446

https://www.bnm.gov.my/documents/20124/948107/pd-Participating-Life-Business-
Mgmt-July2023.pdf

https://bnm.gov.my/documents/20124/948107/SoSA+Reporting+Manual+for+Insurers.p
df/15b1089c-a757-8dd5-8111-50cca8d6c90d?t=1594083056730

https://www.bnm.gov.my/documents/20124/948107/PD-Universal-Life-Business-
2023.pdf

e Singapore RBC and valuation rules

https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-
133/mas-notice-133 14-june-2024.pdf

https://www.mas.gov.sa/-/media/mas/regulations-and-financial-stability/requlations-
guidance-and-licensing/insurance/requlations-guidance-and-licensing/notices/notices-
to-all-insurers/mas-129 clean 15032021.pdf



https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.4-5-Asset-Concentration-and-Credit-Risks.pdf
https://www.iais.org/uploads/2022/01/160309-IAIS-Responses-to-ICS-Consultation-Comments-Section-9.2.4-5-Asset-Concentration-and-Credit-Risks.pdf
https://www.iais.org/uploads/2022/01/151120-IAIS-Responses-to-ICS-Consultation-Comments-Section-6-Capital-Resources.pdf
https://www.iais.org/uploads/2022/01/151120-IAIS-Responses-to-ICS-Consultation-Comments-Section-6-Capital-Resources.pdf
https://www.iais.org/uploads/2022/01/151120-IAIS-Responses-to-ICS-Consultation-Comments-Section-5-Valuation.pdf
https://www.iais.org/uploads/2022/01/151120-IAIS-Responses-to-ICS-Consultation-Comments-Section-5-Valuation.pdf
https://www.3blocks.co/wp-content/uploads/2020/10/SII_Delegated_Acts1.pdf
https://www.eiopa.europa.eu/document/download/8128de4e-dfd8-47f9-92e5-7c657b29abb4_en?filename=Guidelines%20on%20Classification%20of%20Own%20Funds.pdf
https://www.eiopa.europa.eu/document/download/8128de4e-dfd8-47f9-92e5-7c657b29abb4_en?filename=Guidelines%20on%20Classification%20of%20Own%20Funds.pdf
https://www.eiopa.europa.eu/document/download/8128de4e-dfd8-47f9-92e5-7c657b29abb4_en?filename=Guidelines%20on%20Classification%20of%20Own%20Funds.pdf
https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-Calibration-paper-Solvency-II.pdf
https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-Calibration-paper-Solvency-II.pdf
https://www.eiopa.europa.eu/document/download/1fc961ef-2198-4e1c-ad6e-d2a1914215bf_en?filename=EIOPA-BoS-24-310-RFR-Technical-Documentation.pdf
https://www.eiopa.europa.eu/document/download/1fc961ef-2198-4e1c-ad6e-d2a1914215bf_en?filename=EIOPA-BoS-24-310-RFR-Technical-Documentation.pdf
https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-L2-Final-Advice-on-Standard-Formula-Life-underwriting-risk.pdf
https://register.eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-L2-Final-Advice-on-Standard-Formula-Life-underwriting-risk.pdf
https://www.3blocks.co/solvency-2-materials/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015R003
https://www.bnm.gov.my/documents/20124/948107/ed_rbc_for_Insurers_and_TOs_june2024.pdf
https://www.bnm.gov.my/documents/20124/948107/ed_rbc_for_Insurers_and_TOs_june2024.pdf
https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-41291e341b5f?t=1594083008094
https://www.bnm.gov.my/documents/20124/948107/RBC+policy+document.pdf/9a7c4529-481e-aa3e-edae-41291e341b5f?t=1594083008094
https://bnm.gov.my/documents/20124/948107/RBC+Forms+Version+3+Release+3.xls/8c0bc704-35e1-507a-b4a4-28bf13f441ff?t=1594083040446
https://bnm.gov.my/documents/20124/948107/RBC+Forms+Version+3+Release+3.xls/8c0bc704-35e1-507a-b4a4-28bf13f441ff?t=1594083040446
https://www.bnm.gov.my/documents/20124/948107/pd-Participating-Life-Business-Mgmt-July2023.pdf
https://www.bnm.gov.my/documents/20124/948107/pd-Participating-Life-Business-Mgmt-July2023.pdf
https://bnm.gov.my/documents/20124/948107/SoSA+Reporting+Manual+for+Insurers.pdf/15b1089c-a757-8dd5-8111-50cca8d6c90d?t=1594083056730
https://bnm.gov.my/documents/20124/948107/SoSA+Reporting+Manual+for+Insurers.pdf/15b1089c-a757-8dd5-8111-50cca8d6c90d?t=1594083056730
https://www.bnm.gov.my/documents/20124/948107/PD-Universal-Life-Business-2023.pdf
https://www.bnm.gov.my/documents/20124/948107/PD-Universal-Life-Business-2023.pdf
https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf
https://www.mas.gov.sg/-/media/mas-media-library/regulation/notices/id/notice-133/mas-notice-133_14-june-2024.pdf
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas-129_clean_15032021.pdf
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e https://www.mas.gov.sg/-/media/mas/resource/publications/consult papers/2012/22-
june-2012-review-on-risk-based-capital-framework-for-insurers-in-singapore-rbc2-
review.pdf

e https://www.mas.gov.sg/-
/media/mas/resource/publications/consult papers/2014/consultation-paper rbc-

2_2014.pdf

e https://www.mas.gov.sg/-/media/mas/resource/publications/consult papers/2016/rbc-2-
review--third-consultation.pdf

e https://sso.agc.gov.sg/SL/IA1966-S498-2004?DocDate=20120326&Provids=P1V-
#pr20A-

e https://www.mas.gov.sg/-/media/mas/requlations-and-financial-stability/regulations-
quidance-and-licensing/insurance/requlations-guidance-and-licensing/notices/notices-
to-all-insurers/mas_rbc-2-main-workbook 20200402.xIsx

Hong Kong RBC: https://www.elegislation.gov.hk/hk/cap41R

India

e https://irdai.gov.in/web/quest/document-detail?documentld=4589093

e https://irdai.gov.in/document-detail?documentld=4907769

e https://irdai.gov.in/document-detail?documentld=605037

Basel

e Basel lI:_https://www.bis.org/publ/bcbs107.pdf

e Basel lll: https://www.bis.org/bcbs/publ/d424.pdf

CBSL Monetary Policy:
https://www.cbsl.gov.lk/sites/default/files/cbslweb documents/press/pr/press 20250129 Mon

etary Policy Review No 1 2025 e Ky4f5.pdf

IFRS13: https://www.ifrs.org/content/dam/ifrs/publications/pdf-
standards/english/2021/issued/part-alifrs-13-fair-value-measurement.pdf

Market Data

e Bond yields: https://in.investing.com/rates-bonds/

e GDP growth rate:
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirecti
on=true

Other documents including internal reports prepared for RBC Rules 2015 were also referred
to.


https://www.mas.gov.sg/-/media/mas/resource/publications/consult_papers/2012/22-june-2012-review-on-risk-based-capital-framework-for-insurers-in-singapore-rbc2-review.pdf
https://www.mas.gov.sg/-/media/mas/resource/publications/consult_papers/2012/22-june-2012-review-on-risk-based-capital-framework-for-insurers-in-singapore-rbc2-review.pdf
https://www.mas.gov.sg/-/media/mas/resource/publications/consult_papers/2012/22-june-2012-review-on-risk-based-capital-framework-for-insurers-in-singapore-rbc2-review.pdf
https://www.mas.gov.sg/-/media/mas/resource/publications/consult_papers/2014/consultation-paper_rbc-2_2014.pdf
https://www.mas.gov.sg/-/media/mas/resource/publications/consult_papers/2014/consultation-paper_rbc-2_2014.pdf
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https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas_rbc-2-main-workbook_20200402.xlsx
https://www.mas.gov.sg/-/media/mas/regulations-and-financial-stability/regulations-guidance-and-licensing/insurance/regulations-guidance-and-licensing/notices/notices-to-all-insurers/mas_rbc-2-main-workbook_20200402.xlsx
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https://irdai.gov.in/web/guest/document-detail?documentId=4589093
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https://www.bis.org/bcbs/publ/d424.pdf
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Documentation

		Documentation

		Purpose

		The purpose of this spreadsheet is to derive the risk free interest rate yield curve for Sri Lanka for RBC calculations

		Underlying methodology

		1. Three segment approach for derivation of yield curve has been used in this spreadsheet. 

				Segment 1		Derivation of risk free rates based on the available market data at terms to maturities where the market information is deep, liquid and reliable. Rates are interpolated between the terms where reliable data is not available

				Segment 2		Extrapolated from the last liquid point to convergence point using Smith-Wilson technique

				Segment 3		Set equal to ultimate forward rates at the convergence point

		2. Mean reversion

				Within the first segment, since the rates are subject to material short-term fluctuations, a mean-reversion rate has been used based on historical averages 

		3. Interpolation and extrapolation methodology

				Smith-Wilson methodology has been adopted for interpolation between terms to maturity with reliable data and extrapolation beyond last liquid point

				The alpha shall be greater than 0.05 and shall be minimum value such that the difference between UFR and derived forward rate at the convergence point is less than 0.1 basis points. 

				Other details around Smith Wilson methodology including the modelling is available at:

				http://www.ressources-actuarielles.net/EXT/ISFA/fp-isfa.nsf/2b0481298458b3d1c1256f8a0024c478/bd689cce9bb2aeb5c1257998001ede2b/$FILE/A_Technical_Note_on_the_Smith-Wilson_Method_100701.pdf

		4. Convergence point

				Convergence point has been set as later of 60 years or LLP + 30 years

		5. Ultimate forward rate

				Ultimate forward rate has been derived as the sum of long term inflation target and expected real interest rates. For inflation target, the following approach has been adopted:

				·        1%, where the inflation target is lower than or equal to 1%; 

				·        2%, where the inflation target is higher than 1% and lower than 3%; 

				·        3%, where the inflation target is higher or equal to 3% and lower than 4%; and

				·        4%, otherwise

				However, a pragmatic approach shall be taken in case the historic and inflation targets are materially different from the prescribed limits

				For real rate of interest, the estimate has been based on simple average of historic real GDP growth rates from the year 2000

		Process to update the spreadsheet

		Tab - Inputs

				This tab contains general and static inputs. Please update all general inputs at each valuation date in case of any change

				Sources of various inputs:

				Real rates:		https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=true

				Inflation target:		https://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf

		Tab - Bond yield data

				This tab has details around treasury bonds and treasury bills currently traded in the market. 

				Update this tab using the  [Two way Quotes (Treasury Bonds)] and [Two way Quotes (Treasury Bills)] data published by CBSL on a weekly basis. For each month, the report corresponding to Friday which is closest to the month end shall be used

				Source: 		https://www.cbsl.gov.lk/statistics/economic-indicators/weekly-indicators

				Ensure that the formula for coupon and outstanding term to maturity are working correctly.

		Tab - Historic RFR

				This tab contains all historic risk free yield curves from December 2017 for derivation of mean-reversion interest rate based on the historic yields

		Tab - Spot rates

				This tab calculates spot rates from the treasury bond and treasury bill data using the bootstrapping approach

				Spot rates are derived at an interval of 0.5 years term to maturity till year 10

				First step is the selection of treasury bonds for each term to maturity from all the available bonds as per [Bond yield data] tab. This is done by selecting the bond which is closed to the term to maturity at each duration

				Link the information for term to maturity of 0.5 and 1 to the respective treasury bills

				Section of bootstrapping is linked to the selected bonds and perform all the required calculations. No updated or changes shall be done in this segment unless of the below:

				Currently the spot rates with term 10 are set equal to the yield to maturity of the treasury bond with outstanding duration as 10 years instead of through bootstrapping. This is to be discussed

				In case of any change in the availability of bonds for specific durations, the calculations for bootstrapping shall be adjusted to include / exclude the duration

		Tab - Extrapolation_Base

				This tab interpolates and extrapolates risk free rates using the Smith Wilson methodology

				Derived UFR for the extrapolation is linked to the [Inputs] tab

				Value of alpha [cell C11] shall be updated to arrive at the minimum value such that the difference in cell C13 is less than 0.1 basis points

				Calculations for smith Wilson extrapolation are present from row 15 onwards. 

				In case of addition or removal of any data points, formulas in these calculations shall be revised to refer to the updated data range. 

		Tab - Yield curves

				This tab summarises final derived risk-free interest rate yield curve including both spot and forward rates



http://www.ressources-actuarielles.net/EXT/ISFA/fp-isfa.nsf/2b0481298458b3d1c1256f8a0024c478/bd689cce9bb2aeb5c1257998001ede2b/$FILE/A_Technical_Note_on_the_Smith-Wilson_Method_100701.pdfhttps://www.cbsl.gov.lk/statistics/economic-indicators/weekly-indicatorshttps://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=truehttps://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf

Input

		General Inputs

				Valuation Date		31-Dec-23

				Average GDP growth rate in last 20 years		4.00%

				Inflation target for CBSL		4.00%

				UFR		8.00%

				Mean reversion

				Mean reversion rate		0.0%





Market Data ->





Bond yield data

		Bond yield data

		Daily two way quotes (Treasury bills)

				Remaining Maturity		Average Buying Price		Yield		Average Selling Price		Yield		Buying & Selling Spread

				6 Month		93.4667		13.98%		93.5738		13.74%		0.1071

				12 Month		88.5522		12.93%		88.8977		12.49%		0.3455

		Daily two way quotes (Treasury bonds)

				Treasury Bond
 By Series		  Maturity Period (Years)		Maturity Date (DD/MM/YY)		Days to Maturity		Average Buying Price		Yield		Average Selling Price		Yield		Buying & Selling Spread

				11.40%2024A		10		1-Jan-24		3		99.9740		13.82		99.9787		13.27		0.0047

				10.90%2024A		5		15-Mar-24		77		99.3021		13.86		99.3864		13.46		0.0843

				22.50%2024A		2		1-May-24		124		102.6049		13.99		102.7281		13.63		0.1232

				10.25%2024A		5		15-Jun-24		169		98.4233		13.83		98.5629		13.50		0.1396

				11.00%2024A		8		1-Aug-24		216		98.4416		13.78		98.6366		13.42		0.1950

				09.85%2024A		5		15-Sep-24		261		97.3597		13.81		97.5866		13.46		0.2270

				22.00%2024A		2		15-Nov-24		322		106.5673		13.73		106.8511		13.40		0.2838

				06.00%2024A		10		1-Dec-24		338		93.4883		13.73		93.7570		13.40		0.2687

				22.50%2025A		3		15-Jan-25		383		108.4348		13.55		108.7381		13.25		0.3033

				10.25%2025A		10		15-Mar-25		442		96.3694		13.56		96.7600		13.19		0.3906

				09.00%2025A		12		1-May-25		489		94.4890		13.61		94.9693		13.19		0.4803

				17.00%2025A		3		1-Jun-25		520		104.2309		13.60		104.5882		13.33		0.3573

				18.00%2025A		3		1-Jul-25		550		105.7753		13.63		106.1721		13.34		0.3968

				11.00%2025A		10		1-Aug-25		581		96.3249		13.63		96.7877		13.29		0.4628

				10.35%2025A		8		15-Oct-25		656		94.8868		13.63		95.4336		13.27		0.5467

				06.75%2026A		5		15-Jan-26		748		87.9744		13.68		88.3426		13.45		0.3681

				09.00%2026A		13		1-Feb-26		765		91.6343		13.72		91.9334		13.54		0.2990

				05.35%2026A		15		1-Mar-26		793		84.6972		13.72		85.0734		13.49		0.3763

				22.50%2026A		4		15-May-26		868		117.1084		13.79		117.5491		13.59		0.4407

				11.00%2026A		11		1-Jun-26		885		94.4257		13.77		94.7980		13.58		0.3723

				11.50%2026A		10		1-Aug-26		946		95.2132		13.74		95.5477		13.58		0.3345

				11.40%2027A		8		15-Jan-27		1113		94.3080		13.74		94.7933		13.54		0.4852

				12%9%2027A		4		15-Mar-27		1172		95.8170		13.63		96.4616		13.37		0.6446

				18.00%2027A		5		1-May-27		1219		110.9141		13.79		111.4913		13.58		0.5772

				11.75%2027A		10		15-Jun-27		1264		94.6978		13.72		95.4277		13.44		0.7298

				07.80%2027A		7		15-Aug-27		1325		83.5040		13.71		84.2055		13.43		0.7015

				20.00%2027A		5		15-Sep-27		1356		117.3571		13.84		117.9583		13.65		0.6012

				10.30%2027A		8		15-Oct-27		1386		90.2045		13.68		90.8845		13.43		0.6799

				11.25%2027A		10		15-Dec-27		1447		92.7966		13.66		93.4828		13.42		0.6862

				18.00%2028A		6		15-Jan-28		1478		112.2848		13.92		112.8776		13.74		0.5928

				10.75%2028A		10		15-Mar-28		1538		90.2242		13.88		90.8310		13.67		0.6068

				12%9%2028A		5		15-Apr-28		1569		94.6969		13.66		95.4519		13.41		0.7550

				09.00%2028B		15		1-May-28		1585		84.3699		13.91		84.9620		13.70		0.5922

				09.00%2028A		15		1-Jul-28		1646		83.8826		13.93		84.4862		13.73		0.6036

				11.50%2028A		13		1-Sep-28		1708		92.1966		13.81		92.8920		13.59		0.6954

				11.50%2028B		5		15-Dec-28		1813		90.6528		14.18		91.3914		13.96		0.7385

				13.00%2029A		15		1-Jan-29		1830		95.8536		14.18		96.6239		13.96		0.7703

				12.4%7.5%5%2029A		5		15-Mar-29		1903		95.2174		13.70		95.9982		13.48		0.7808

				13.00%2029B		15		1-May-29		1950		98.2411		13.46		99.1806		13.21		0.9395

				12%9%2029A		6		15-May-29		1964		93.6744		13.69		94.4640		13.47		0.7896

				20.00%2029A		7		15-Jul-29		2025		124.4246		13.58		125.5385		13.33		1.1139

				12.4%7.5%5%2030A		5		15-Apr-30		2299		93.6665		13.93		94.5321		13.71		0.8656

				11.00%2030A		15		15-May-30		2329		89.8221		13.42		90.9402		13.13		1.1182

				12%9%2030A		8		15-Jun-30		2360		91.9214		13.93		92.9146		13.68		0.9932

				12%9%2031A		8		15-Jan-31		2574		93.3193		13.50		94.8143		13.15		1.4950

				11.25%2031A		12		15-Mar-31		2633		89.7116		13.52		91.2423		13.16		1.5308

				18.00%2031A		9		15-May-31		2694		119.7237		13.66		121.4940		13.32		1.7702

				12.4%7.5%5%2031A		6		15-May-31		2694		93.4520		13.84		94.7644		13.54		1.3124

				12.00%2031A		10		1-Dec-31		2894		93.6631		13.31		94.9783		13.03		1.3152

				08.00%2032A		20		1-Jan-32		2925		72.9213		13.67		74.8938		13.17		1.9724

				12%9%2032A		8		15-Feb-32		2970		92.0325		13.64		94.2568		13.16		2.2243

				12.4%7.5%5%2032A		8		15-Jun-32		3091		94.4638		13.52		97.1957		12.95		2.7319

				18.00%2032A		10		1-Jul-32		3107		123.5181		13.30		126.6852		12.77		3.1671

				09.00%2032A		20		1-Oct-32		3199		75.6549		13.88		77.3012		13.49		1.6464

				11.20%2033A		15		15-Jan-33		3305		87.7046		13.60		89.9382		13.13		2.2336

				12.4%7.5%5%2033A		8		15-Jan-33		3305		93.8428		13.60		96.3354		13.10		2.4926

				12%9%2033A		10		15-Mar-33		3364		93.6627		13.20		96.3897		12.67		2.7270

				09.00%2033A		20		1-Jun-33		3442		77.3805		13.27		80.3510		12.62		2.9704

				13.25%2033A		20		1-Jul-33		3472		99.6358		13.32		103.8661		12.54		4.2303

				09.00%2033B		20		1-Nov-33		3595		76.6716		13.32		80.2891		12.54		3.6175

				13.25%2034A		20		1-Jan-34		3656		99.6482		13.31		104.0402		12.53		4.3921

				12.4%7.5%5%2034A		8		15-Feb-34		3701		94.9670		13.31		99.2626		12.52		4.2956

				12%9%2034A		15		15-Apr-34		3760		93.3715		13.19		96.4181		12.62		3.0466

				10.25%2034A		15		15-Sep-34		3913		83.9182		13.08		87.3895		12.40		3.4712

				11.50%2035A		20		15-Mar-35		4094		89.5733		13.31		93.8982		12.52		4.3249

				12.4%7.5%5%2035A		10		15-Mar-35		4094		93.8490		13.47		99.2904		12.51		5.4414

				12%9%2035A		15		15-May-35		4155		93.1440		13.17		96.3516		12.61		3.2076

				12.4%7.5%5%2036A		10		15-Apr-36		4491		95.9219		13.07		100.0173		12.39		4.0955

				12%9%2036A		15		15-Jun-36		4552		92.8964		13.17		96.2438		12.60		3.3474

				12%9%2037A		15		15-Jan-37		4766		93.3815		13.07		97.4930		12.39		4.1116

				12.4%7.5%5%2037A		10		15-May-37		4886		95.8104		13.07		100.0467		12.39		4.2363

				12%9%2038A		15		15-Feb-38		5162		92.5443		13.17		96.0497		12.60		3.5054

				12.4%7.5%5%2038A		10		15-Jun-38		5282		95.7126		13.07		100.0701		12.39		4.3575

				10.50%2039A		20		15-Aug-39		5708		82.4744		13.17		85.7705		12.60		3.2962

				12.00%2041A		25		1-Jan-41		6213		91.3163		13.30		97.8090		12.31		6.4927

				09.00%2043A		30		1-Jun-43		7094		71.2531		13.12		76.7991		12.13		5.5459

				13.50%2044A		30		1-Jan-44		7308		102.7189		13.11		110.2612		12.13		7.5423

				13.50%2044B		30		1-Jun-44		7460		102.8877		13.09		110.4944		12.10		7.6068

				12.50%2045A		30		1-Mar-45		7733		95.8584		13.08		103.0866		12.09		7.2282





Historic RFR

		Historic risk free rates

				Maturity (yrs)		Dec-17		Mar-18		May-18		Jun-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19		Apr-19		May-19		Jun-19		Jul-19		Aug-19		Sep-19		Oct-19		Nov-19		Dec-19		Jan-20		Feb-20		Mar-20		Apr-20		May-20		Jun-20		Jul-20		Aug-20		Sep-20		Oct-20		Nov-20		Dec-20		Jan-21		Feb-21		Mar-21		Apr-21		May-21		Jun-21		Jul-21		Aug-21		Sep-21		Oct-21		Nov-21		Dec-21		Jan-22		Feb-22		Mar-22		Apr-22		May-22		Jun-22		Jul-22		Aug-22		Sep-22		Oct-22		Nov-22		Dec-22		Jan-23		Feb-23		Mar-23		Apr-23		May-23		Jun-23		Jul-23		Aug-23		Sep-23		Oct-23		Nov-23		Dec-23		Jan-24		Feb-24		Mar-24		Apr-24		May-24		Jun-24		Jul-24		Aug-24		Sep-24		Oct-24		Nov-24		Dec-24		Jan-25

				0.5		8.39%		8.77%		8.98%		8.95%		8.96%		9.81%		10.52%		10.18%		9.89%		9.96%		9.78%		9.33%		8.73%		8.52%		8.06%		7.88%		7.84%		7.72%		7.66%		7.94%		8.01%		8.11%		7.64%		6.91%		6.77%		5.21%		4.67%		4.68%		4.64%		4.66%		4.70%		4.73%		4.73%		4.86%		5.00%		5.11%		5.12%		5.14%		5.19%		5.81%		6.18%		7.91%		7.82%		8.10%		8.46%		8.62%		11.68%		20.30%		22.53%		21.56%		27.22%		27.37%		30.03%		30.74%		30.70%		30.59%		29.66%		29.35%		26.53%		25.13%		25.41%		19.66%		16.82%		14.96%		15.19%		14.84%		14.69%		14.21%		13.11%		10.02%		10.05%		9.99%		9.09%		9.82%		9.48%		9.64%		10.34%		9.75%		8.88%		8.77%		8.11%

				1		8.99%		9.78%		9.72%		9.54%		9.53%		10.52%		11.32%		11.23%		10.79%		10.87%		10.52%		10.02%		8.98%		8.76%		8.44%		8.25%		8.41%		8.38%		8.35%		8.50%		8.45%		8.63%		8.04%		7.21%		6.94%		5.36%		4.87%		4.86%		4.86%		4.91%		4.96%		4.97%		4.95%		5.06%		5.11%		5.18%		5.18%		5.20%		5.25%		5.86%		6.29%		8.11%		8.14%		8.20%		8.60%		8.76%		12.01%		21.30%		23.21%		21.68%		27.86%		28.04%		29.57%		29.58%		29.46%		29.55%		28.86%		28.45%		24.77%		23.32%		23.18%		17.60%		13.86%		13.09%		13.14%		12.93%		12.91%		12.88%		12.70%		10.10%		10.12%		10.10%		9.23%		9.90%		9.87%		9.95%		10.00%		9.96%		9.04%		8.88%		8.45%

				1.5		9.47%		9.84%		9.83%		9.64%		10.07%		10.97%		11.44%		11.16%		10.84%		10.72%		10.16%		10.44%		9.22%		8.92%		8.65%		8.78%		8.91%		8.74%		8.75%		8.63%		8.53%		9.16%		8.56%		7.64%		7.10%		5.70%		5.58%		5.22%		5.52%		5.89%		5.35%		5.52%		5.58%		5.40%		5.71%		6.15%		5.64%		5.79%		5.89%		6.23%		7.14%		8.57%		8.50%		8.47%		9.09%		9.31%		12.14%		16.76%		20.59%		21.39%		23.40%		22.89%		21.99%		23.74%		26.48%		27.89%		27.21%		27.81%		27.04%		28.12%		28.72%		24.81%		15.94%		14.42%		15.02%		14.77%		14.62%		13.81%		13.52%		11.18%		10.76%		10.79%		10.22%		10.63%		10.29%		10.44%		10.27%		10.03%		10.00%		9.51%		9.13%

				2		9.56%		9.96%		9.95%		9.90%		9.63%		10.99%		11.51%		11.32%		10.82%		11.08%		10.80%		10.54%		9.51%		9.39%		8.94%		9.06%		8.98%		8.82%		8.79%		8.90%		8.84%		9.21%		8.85%		8.33%		7.42%		5.83%		5.82%		5.32%		5.51%		5.74%		5.78%		5.80%		5.58%		5.88%		6.08%		6.25%		6.16%		6.05%		6.25%		6.72%		7.54%		8.97%		8.78%		8.86%		9.72%		9.94%		13.62%		17.35%		21.31%		19.96%		24.07%		23.15%		22.20%		24.02%		30.22%		27.30%		32.09%		32.73%		29.02%		27.85%		27.11%		29.42%		15.61%		14.31%		15.18%		14.62%		14.27%		14.09%		13.71%		11.42%		10.92%		11.11%		10.57%		10.90%		10.46%		11.03%		10.90%		10.67%		9.70%		9.70%		9.51%

				2.5		9.82%		9.72%		10.11%		10.07%		10.51%		11.08%		11.64%		11.42%		11.05%		11.23%		10.90%		10.62%		9.64%		9.55%		9.09%		9.32%		9.41%		9.33%		8.92%		9.06%		8.98%		9.43%		9.07%		8.28%		7.81%		5.90%		5.82%		5.65%		5.80%		5.62%		6.12%		6.22%		5.80%		6.26%		6.33%		6.57%		6.37%		6.43%		6.82%		7.31%		8.02%		9.26%		9.18%		9.26%		10.01%		10.44%		13.83%		17.90%		21.35%		20.15%		20.86%		27.28%		27.47%		29.52%		27.79%		32.80%		30.89%		29.54%		30.08%		27.83%		27.31%		26.10%		15.15%		13.83%		14.54%		15.12%		15.00%		14.00%		13.79%		11.75%		11.46%		11.55%		10.19%		10.91%		10.96%		11.28%		11.50%		11.61%		10.76%		9.81%		9.93%

				3		9.84%		10.25%		10.15%		10.15%		10.76%		11.16%		11.89%		11.93%		11.16%		11.10%		10.75%		10.81%		9.90%		9.82%		9.38%		9.65%		9.48%		9.39%		9.16%		9.24%		9.18%		9.52%		9.26%		8.58%		8.04%		6.36%		6.01%		5.89%		5.99%		5.92%		6.11%		6.17%		6.22%		6.57%		6.54%		6.92%		6.60%		6.71%		6.76%		7.77%		8.42%		9.43%		9.40%		9.51%		9.89%		11.38%		15.08%		18.85%		21.91%		21.39%		25.49%		26.82%		27.10%		28.53%		27.96%		28.72%		28.04%		27.12%		26.48%		29.67%		30.53%		24.61%		14.81%		14.09%		15.34%		15.03%		14.93%		14.06%		13.75%		12.02%		10.90%		12.21%		10.93%		11.03%		11.22%		11.36%		12.39%		11.82%		10.51%		10.15%		10.52%

				3.5		9.95%		10.21%		10.17%		10.34%		10.49%		11.45%		12.04%		11.84%		11.27%		11.32%		11.09%		10.88%		10.01%		9.91%		9.78%		9.94%		10.03%		9.84%		9.59%		9.77%		9.27%		9.59%		9.38%		8.68%		8.23%		6.37%		6.29%		6.11%		6.16%		6.30%		6.48%		6.51%		6.38%		6.89%		6.72%		7.00%		6.75%		6.77%		6.87%		8.18%		8.98%		9.98%		10.06%		10.30%		11.09%		11.46%		14.46%		18.80%		22.11%		21.01%		22.80%		24.49%		25.53%		26.62%		27.96%		28.85%		28.39%		27.43%		26.81%		26.09%		27.50%		23.75%		14.64%		14.06%		13.43%		14.88%		14.93%		13.88%		13.82%		12.54%		12.71%		12.27%		11.02%		11.23%		12.21%		12.67%		12.74%		12.28%		10.79%		10.51%		10.52%

				4		10.00%		10.04%		10.39%		10.47%		10.91%		11.42%		12.10%		11.82%		11.37%		11.42%		11.11%		11.03%		10.15%		10.09%		9.83%		10.05%		10.19%		9.98%		9.75%		9.83%		9.64%		9.96%		9.63%		9.05%		8.69%		6.55%		6.31%		6.32%		6.28%		6.32%		6.56%		6.56%		6.43%		6.99%		6.99%		7.24%		7.16%		7.18%		7.47%		8.43%		9.10%		9.99%		10.15%		10.86%		11.26%		11.65%		14.83%		15.75%		22.67%		20.73%		24.25%		25.42%		26.05%		27.15%		28.80%		27.97%		27.64%		27.22%		30.70%		29.13%		28.46%		24.41%		15.07%		13.67%		14.97%		14.47%		14.52%		13.85%		14.24%		13.34%		12.58%		10.76%		11.21%		12.01%		12.11%		12.71%		13.04%		12.46%		10.94%		10.66%		10.99%

				4.5		10.20%		10.34%		10.43%		10.58%		10.94%		11.60%		12.00%		11.94%		11.38%		11.39%		11.09%		11.03%		10.04%		10.12%		10.10%		10.23%		10.60%		10.41%		10.02%		10.01%		9.57%		10.01%		9.73%		8.99%		8.66%		6.66%		6.34%		6.48%		6.53%		6.53%		6.79%		6.81%		6.70%		7.15%		7.10%		7.31%		7.27%		7.47%		7.55%		8.59%		9.33%		9.95%		10.69%		10.90%		11.63%		11.91%		15.18%		18.82%		22.72%		21.02%		24.12%		23.67%		24.44%		27.00%		28.28%		27.34%		27.11%		26.97%		30.75%		26.59%		25.58%		23.68%		14.15%		13.65%		13.80%		12.29%		14.59%		14.28%		14.00%		12.90%		12.57%		12.63%		11.30%		12.04%		12.32%		12.90%		13.29%		12.66%		11.17%		11.12%		11.37%

				5		10.19%		10.60%		10.73%		10.84%		10.85%		11.55%		11.88%		11.93%		11.52%		11.47%		11.33%		11.21%		10.39%		10.23%		10.18%		10.35%		10.70%		10.39%		10.06%		10.03%		9.52%		9.99%		10.01%		9.25%		8.83%		6.74%		6.65%		6.65%		6.75%		6.63%		6.89%		6.92%		6.74%		7.26%		7.17%		7.37%		7.66%		7.66%		7.77%		8.77%		9.66%		10.86%		11.40%		11.45%		11.78%		12.05%		15.21%		19.61%		21.72%		21.21%		23.65%		23.13%		23.77%		26.22%		27.66%		26.99%		27.42%		28.09%		25.03%		24.84%		24.64%		21.45%		14.42%		13.05%		13.97%		14.27%		14.38%		14.59%		14.44%		13.34%		6.16%		6.18%		11.95%		10.06%		12.72%		13.27%		13.09%		12.61%		11.18%		11.03%		11.09%

				5.5		10.37%		10.33%		10.41%		10.80%		11.18%		11.72%		12.42%		12.13%		11.36%		11.48%		11.38%		11.25%		10.24%		10.20%		10.01%		10.42%		10.75%		10.49%		10.32%		10.18%		9.70%		10.05%		9.85%		9.25%		8.88%		7.02%		6.71%		6.75%		6.74%		6.70%		6.96%		7.05%		7.00%		7.45%		7.48%		7.88%		7.85%		7.83%		7.98%		8.74%		9.77%		11.06%		11.34%		11.29%		11.80%		11.99%		14.36%		19.06%		21.81%		20.90%		24.58%		25.41%		27.70%		27.65%		28.16%		26.70%		26.35%		25.96%		24.94%		24.77%		24.29%		20.40%		14.68%		13.47%		6.76%		7.13%		14.04%		11.50%		13.99%		13.70%		14.14%		13.19%		11.85%		12.57%		12.44%		13.46%		13.15%		12.84%		11.34%		11.27%		11.44%

				6		10.34%		10.54%		10.77%		10.86%		11.20%		11.73%		12.10%		11.84%		11.37%		11.21%		11.47%		11.34%		10.43%		10.36%		10.30%		10.40%		10.80%		10.57%		10.39%		10.25%		9.77%		10.08%		9.79%		9.13%		8.95%		6.97%		6.99%		6.92%		7.07%		7.09%		7.06%		6.93%		7.27%		7.61%		7.69%		8.03%		7.94%		7.91%		8.05%		8.81%		9.61%		11.39%		11.36%		11.71%		11.92%		12.18%		15.45%		15.60%		22.17%		20.77%		23.13%		23.72%		27.60%		27.47%		27.52%		25.87%		25.76%		25.44%		24.34%		24.57%		24.50%		20.35%		14.33%		13.70%		14.09%		15.01%		14.74%		14.38%		7.70%		7.05%		6.64%		5.85%		5.47%		12.72%		12.63%		13.28%		13.28%		12.84%		11.36%		11.12%		11.67%

				6.5		10.30%		10.67%		10.57%		10.61%		11.15%		11.75%		12.06%		11.85%		11.49%		11.51%		11.44%		11.37%		10.49%		10.44%		10.30%		10.38%		10.67%		10.44%		10.32%		10.23%		9.77%		10.11%		9.85%		9.29%		9.04%		7.16%		7.11%		7.15%		7.14%		7.22%		7.24%		7.10%		7.42%		7.57%		7.71%		8.03%		8.06%		8.07%		8.13%		8.69%		10.05%		11.42%		11.41%		11.79%		12.03%		12.32%		16.06%		19.37%		21.62%		22.12%		26.26%		24.80%		27.67%		28.21%		26.69%		25.68%		25.56%		25.95%		24.28%		23.53%		23.92%		20.50%		14.63%		13.21%		6.25%		6.67%		6.79%		13.45%		11.97%		11.26%		11.01%		11.19%		12.96%		12.72%		12.63%		13.13%		13.46%		12.96%		11.90%		11.63%		12.12%

				7		10.29%		10.63%		10.75%		10.76%		11.21%		11.79%		12.56%		12.06%		11.68%		11.50%		11.37%		11.27%		10.57%		10.42%		10.35%		10.46%		10.87%		10.60%		10.29%		10.24%		9.78%		10.18%		9.95%		9.39%		9.12%		7.24%		7.28%		7.25%		7.18%		7.23%		7.57%		7.10%		7.66%		7.82%		7.98%		8.14%		8.11%		8.21%		8.41%		9.00%		9.86%		12.08%		12.00%		12.18%		12.47%		12.74%		16.09%		19.09%		20.95%		20.34%		27.37%		26.73%		27.03%		31.61%		28.36%		27.36%		25.17%		25.16%		23.76%		22.94%		23.16%		19.30%		14.39%		13.07%		10.46%		11.13%		11.14%		11.03%		11.11%		10.95%		14.08%		13.89%		13.51%		13.12%		13.07%		13.83%		13.86%		13.00%		11.72%		11.53%		11.59%

				7.5		10.50%		10.80%		10.69%		10.80%		10.97%		11.60%		12.40%		12.05%		11.63%		11.74%		11.52%		11.44%		10.76%		10.65%		10.44%		10.49%		10.91%		10.76%		10.27%		10.27%		9.84%		10.20%		10.00%		9.20%		9.20%		7.31%		7.35%		7.50%		7.39%		7.48%		7.54%		7.11%		7.58%		7.88%		8.04%		8.23%		8.32%		8.39%		8.70%		9.44%		9.73%		11.51%		12.10%		12.26%		12.40%		12.91%		15.98%		18.70%		20.43%		21.02%		24.54%		24.16%		26.27%		26.60%		26.26%		24.19%		24.20%		24.19%		22.89%		22.13%		24.11%		19.78%		13.99%		13.13%		13.19%		13.82%		14.88%		14.15%		14.73%		14.66%		15.09%		14.63%		13.10%		12.80%		12.52%		13.04%		13.28%		12.83%		11.96%		11.83%		12.20%

				8		10.44%		10.46%		10.80%		10.94%		11.17%		11.93%		12.60%		12.24%		11.61%		11.75%		11.60%		11.53%		10.84%		10.76%		10.50%		10.55%		10.95%		10.78%		10.33%		10.43%		9.99%		10.24%		10.05%		9.58%		9.23%		7.43%		7.34%		7.39%		7.56%		7.54%		7.77%		7.17%		7.93%		8.39%		8.65%		8.41%		8.39%		8.52%		8.99%		9.85%		10.22%		11.63%		12.18%		12.34%		12.48%		12.88%		16.47%		19.48%		21.17%		20.39%		23.67%		23.31%		25.28%		25.58%		25.27%		25.15%		25.00%		25.16%		23.75%		23.12%		23.28%		18.78%		13.99%		13.10%		13.93%		13.85%		14.15%		13.42%		14.10%		13.45%		10.60%		10.68%		5.74%		5.17%		12.96%		13.72%		13.89%		12.99%		11.77%		11.21%		11.89%

				8.5		10.42%		10.87%		10.97%		11.13%		11.16%		12.00%		12.96%		12.28%		11.67%		11.80%		11.76%		11.57%		10.73%		10.72%		10.52%		10.50%		10.95%		10.82%		10.38%		10.35%		10.00%		10.20%		10.13%		9.44%		9.36%		7.70%		7.77%		7.82%		7.75%		7.58%		7.86%		7.66%		7.95%		8.32%		8.80%		8.70%		8.68%		8.53%		8.74%		9.43%		10.35%		12.04%		11.96%		12.28%		12.41%		12.79%		16.16%		18.99%		20.56%		22.76%		27.89%		23.44%		27.20%		27.45%		25.72%		27.76%		25.85%		26.82%		24.63%		23.70%		23.05%		18.68%		13.74%		12.61%		9.69%		10.22%		10.39%		5.43%		6.10%		14.37%		14.92%		14.03%		13.33%		13.56%		13.29%		13.41%		13.68%		13.22%		12.10%		11.32%		11.98%

				9		10.45%		11.01%		11.05%		11.18%		11.21%		11.94%		12.46%		12.48%		12.01%		11.73%		11.87%		11.66%		10.77%		10.68%		10.47%		10.45%		10.95%		10.84%		10.52%		10.52%		10.12%		10.37%		10.34%		9.61%		9.47%		7.68%		7.68%		7.82%		7.79%		7.90%		8.16%		8.08%		7.99%		8.56%		8.71%		8.45%		8.51%		8.68%		8.88%		9.53%		10.40%		12.00%		11.93%		12.60%		12.64%		12.93%		15.89%		14.67%		22.24%		22.11%		34.10%		25.37%		33.45%		30.26%		27.37%		25.62%		25.84%		25.29%		23.35%		22.35%		20.73%		19.11%		13.46%		12.69%		13.68%		13.57%		13.56%		14.63%		14.15%		13.85%		14.29%		10.72%		10.59%		13.95%		12.93%		13.49%		13.79%		13.20%		12.12%		11.40%		12.66%

				9.5		10.51%		11.07%		10.76%		10.79%		11.18%		11.98%		12.44%		12.18%		11.80%		11.75%		11.85%		11.65%		10.98%		10.93%		10.67%		10.61%		11.03%		10.87%		10.63%		10.50%		10.04%		10.43%		10.30%		9.80%		9.67%		7.98%		7.56%		7.69%		7.63%		7.77%		8.11%		8.24%		8.16%		8.70%		8.85%		8.60%		8.66%		8.52%		9.00%		10.12%		10.35%		11.47%		12.50%		12.54%		12.58%		12.86%		16.50%		14.88%		22.85%		22.46%		31.28%		23.56%		22.89%		27.07%		39.33%		29.60%		27.15%		27.18%		22.25%		22.87%		21.86%		18.92%		13.02%		11.99%		12.84%		9.92%		9.76%		13.15%		13.49%		14.04%		14.58%		14.46%		14.40%		13.98%		13.61%		13.50%		13.82%		13.68%		12.62%		12.31%		12.52%

				10		10.53%		10.60%		10.95%		10.89%		11.32%		11.97%		13.07%		12.39%		12.14%		11.93%		12.02%		11.71%		11.17%		10.97%		10.64%		10.68%		11.10%		10.99%		10.77%		10.65%		10.03%		10.29%		10.21%		9.45%		9.32%		7.56%		7.74%		7.87%		7.81%		7.95%		8.27%		8.36%		7.98%		8.55%		8.67%		8.49%		8.46%		8.67%		9.13%		10.19%		10.41%		11.18%		12.04%		11.88%		12.70%		12.67%		14.45%		19.61%		21.47%		21.13%		30.48%		25.09%		30.61%		28.86%		27.97%		27.04%		25.84%		25.84%		24.06%		23.94%		22.80%		18.76%		13.52%		12.56%		12.24%		12.82%		12.92%		12.93%		12.92%		13.18%		13.20%		13.12%		12.92%		13.05%		12.99%		13.15%		13.44%		13.09%		11.96%		11.65%		12.00%

				Frequency distribution

				Lower Bound		Upper Bound		Number of observations

				0%		2%		- 0

				2%		4%		- 0

				4%		6%		- 0

				6%		8%		6

				8%		10%		10

				10%		12%		26

				12%		14%		23

				14%		16%		1

				16%		18%		- 0

				18%		20%		2

				20%		22%		2

				22%		24%		2

				24%		26%		4

				26%		28%		2

				28%		30%		1

				30%		32%		2

				32%		34%		- 0

				34%		36%		- 0

						Total		81





10 year spot rates
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Calculation -->





Spot rates

		Derivation of yields from market data

		Selection of bonds



				Term to maturity		Bond		Maturity date		Coupon		Price		Yield		Spread		Actual term to maturity

				0.5		Treasury bill		na		na		93.57		13.74%		0.11%		180

				1		Treasury bill		na		na		88.90		12.49%		0.35%		360

				1.5		18.00%2025A		1-Jul-25		18.00%		106.17		13.34%		0.40%		550

				2		06.75%2026A		15-Jan-26		6.75%		88.34		13.45%		0.37%		748

				2.5		11.00%2026A		1-Jun-26		11.00%		94.80		13.58%		0.37%		885

				3		11.40%2027A		15-Jan-27		11.40%		94.79		13.54%		0.49%		1,113

				3.5		11.75%2027A		15-Jun-27		11.75%		95.43		13.44%		0.73%		1,264

				4		11.25%2027A		15-Dec-27		11.25%		93.48		13.42%		0.69%		1,447

				4.5		09.00%2028A		1-Jul-28		9.00%		84.49		13.73%		0.60%		1,646

				5		11.50%2028B		15-Dec-28		11.50%		91.39		13.96%		0.74%		1,813

				5.5		12%9%2029A		15-May-29		9.00%		94.46		13.47%		0.79%		1,964

				6		20.00%2029A		15-Jul-29		20.00%		125.54		13.33%		1.11%		2,025

				6.5		11.00%2030A		15-May-30		11.00%		90.94		13.13%		1.12%		2,329

				7		12%9%2031A		15-Jan-31		9.00%		94.81		13.15%		1.50%		2,574

				7.5		18.00%2031A		15-May-31		18.00%		121.49		13.32%		1.77%		2,694

				8		12.00%2031A		1-Dec-31		12.00%		94.98		13.03%		1.32%		2,894

				8.5		12.4%7.5%5%2032A		15-Jun-32		5.00%		97.20		12.95%		2.73%		3,091

				9		09.00%2032A		1-Oct-32		9.00%		77.30		13.49%		1.65%		3,199

				9.5		09.00%2033A		1-Jun-33		9.00%		80.35		12.62%		2.97%		3,442

				10		09.00%2033B		1-Nov-33		9.00%		80.29		12.54%		3.62%		3,595

		Bootstrapping

				Term to maturity		Coupon		Price		Sum of Prior Coupons' PVs		Final Payment		HY - Spot Rate		Annualised

				0.5		na		93.57		n/a		100.00		13.74		14.21

				1		na		88.90		n/a		100.00		12.49		12.88

				1.5		18.00		106.17		16.39		109.00		13.36		13.81

				2		6.75		88.34		8.93		103.38		13.63		14.09

				2.5		11.00		94.80		18.77		105.50		13.55		14.00

				3		11.40		94.79		23.56		105.70		13.60		14.06

				3.5		11.75		95.43		28.25		105.88		13.43		13.88

				4		11.25		93.48		30.61		105.63		13.40		13.85

				4.5		9.00		84.49		27.17		104.50		13.80		14.28

				5		11.50		91.39		37.87		105.75		14.09		14.59

				5.5		9.00		94.46		37.04		104.50		11.19		11.50

				6		20.00		125.54		76.42		110.00		13.90		14.38

				6.5		11.00		90.94		44.49		105.50		13.03		13.45

				7		9.00		94.81		44.58		104.50		10.74		11.03

				7.5		18.00		121.49		81.08		109.00		13.68		14.15

				8		12.00		94.98		56.28		106.00		13.00		13.42

				8.5		5.00		97.20		31.82		102.50		5.36		5.43

				9		9.00		77.30		46.72		104.50		14.13		14.63

				9.5		9.00		80.35		48.04		104.50		12.75		13.15

				10		9.00		80.29		49.43		104.50		12.58		12.97



		Calculation of coupons for restructured bonds

				Treasury bond		12%9%2029A												Treasury bond		12%9%2031A												Treasury bond		12.4%7.5%5%2032A

				Next coupon date		15-May-24												Next coupon date		15-Jan-24												Next coupon date		15-Jun-24

				Coupon rate 1		12%												Coupon rate 1		12%												Coupon rate 1		12.4%

				Coupon rate 1 till		15-Apr-26												Coupon rate 1 till		15-Jan-26												Coupon rate 1 till		15-Oct-24

				Coupon rate 2		9%												Coupon rate 2		9%												Coupon rate 2		7.5%

				Coupon rate 2 till		15-May-29												Coupon rate 2 till		15-Jan-31												Coupon rate 2 till		15-Oct-26

				Coupon rate 3														Coupon rate 3														Coupon rate 3		5.0%

				Coupon rate 3 till														Coupon rate 3 till														Coupon rate 3 till		15-Jun-32

				Term to maturity		5.5												Term to maturity		7												Term to maturity		8.5

				PV of coupons		37.036												PV of coupons		44.580												PV of coupons		31.823

				Time steps		Coupon dates		Coupons		Spot rates		Discount rate						Time steps		Coupon dates		Coupons		Spot rates		Discount rate						Time steps		Coupon dates		Coupons		Spot rates		Discount rate

				0.5		15-May-24		6		13.74%		0.9357						0.5		15-Jan-24		6		13.74%		0.9357						0.5		15-Jun-24		6.2		13.74%		0.9357

				1		15-Nov-24		6		12.49%		0.8859						1		15-Jul-24		6		12.49%		0.8859						1		15-Dec-24		3.75		12.49%		0.8859

				1.5		15-May-25		6		13.36%		0.8236						1.5		15-Jan-25		6		13.36%		0.8236						1.5		15-Jun-25		3.75		13.36%		0.8236

				2		15-Nov-25		6		13.63%		0.7682						2		15-Jul-25		6		13.63%		0.7682						2		15-Dec-25		3.75		13.63%		0.7682

				2.5		15-May-26		4.5		13.55%		0.7206						2.5		15-Jan-26		6		13.55%		0.7206						2.5		15-Jun-26		3.75		13.55%		0.7206

				3		15-Nov-26		4.5		13.60%		0.6739						3		15-Jul-26		4.5		13.60%		0.6739						3		15-Dec-26		2.5		13.60%		0.6739

				3.5		15-May-27		4.5		13.43%		0.6345						3.5		15-Jan-27		4.5		13.43%		0.6345						3.5		15-Jun-27		2.5		13.43%		0.6345

				4		15-Nov-27		4.5		13.40%		0.5952						4		15-Jul-27		4.5		13.40%		0.5952						4		15-Dec-27		2.5		13.40%		0.5952

				4.5		15-May-28		4.5		13.80%		0.5485						4.5		15-Jan-28		4.5		13.80%		0.5485						4.5		15-Jun-28		2.5		13.80%		0.5485

				5		15-Nov-28		4.5		14.09%		0.5061						5		15-Jul-28		4.5		14.09%		0.5061						5		15-Dec-28		2.5		14.09%		0.5061

										0.00%								5.5		15-Jan-29		4.5		11.19%		0.5496						5.5		15-Jun-29		2.5		11.19%		0.5496

										0.00%								6		15-Jul-29		4.5		13.90%		0.4465						6		15-Dec-29		2.5		13.90%		0.4465

										0.00%								6.5		15-Jan-30		4.5		13.03%		0.4403						6.5		15-Jun-30		2.5		13.03%		0.4403

										0.00%														0.00%								7		15-Dec-30		2.5		10.74%		0.4807

										0.00%														0.00%								7.5		15-Jun-31		2.5		13.68%		0.3707

										0.00%														0.00%								8		15-Dec-31		2.5		13.00%		0.3651

										0.00%														0.00%														0.00%		

										0.00%														0.00%														0.00%		

										0.00%														0.00%														0.00%		

										0.00%														0.00%														0.00%		

										0.00%														0.00%														0.00%		





NSS Approach

		Nelson-Siegel-Svensson Calculation

				Nelson-Siegel-Svensson Parameters		Value		These values have been calculated using solver functionality under [Data] tab of excel by setting the sum of least square to minimum

				Beta 0		105.444

				Beta 1		-   97.419

				Beta 2		0.447

				Tau 1		185.018

				Beta 3		15.700

				Tau 2		1.238

				Terms to maturity		Annualised Yields based on market data				Estimated from NSS		Annualised spot rates		Least square

				1		12.880%				12.059		12.817%		0.0000004

				2		14.092%				13.217		14.130%		0.0000001

				3		14.062%				13.326		14.255%		0.0000037

				4		13.850%				13.121		14.021%		0.0000029

				5		14.591%				12.877		13.742%		0.0000721

				6		14.381%				12.684		13.524%		0.0000735

				7		11.031%				12.564		13.387%		0.0005551

				8		13.423%				12.511		13.327%		0.0000009

				9		14.631%				12.513		13.330%		0.0001693

				10		12.973%				12.560		13.383%		0.0000168

												Total		0.0008948













































































































































































Extrapolation_Base

		Smith Wilson extrapolation

		General Inputs

				Average GDP growth rate in last 20 years		4.00%

				Inflation target for CBSL		4.00%

				UFR		8.00%

				Log normal of UFR		7.70%

				Last liquid point		10

				Convergence point (CP)		60

				Alpha		0.16		minimum alpha, subject to greater than 0.05 such that the difference between UFR and forward rate at convergence point is less than 0.1 bps

				Forward rate at CP		8.00%

				Gap		-0.00%

				Only input data points that were reliable

				Term to maturity		Spot rates		Check				Price of bond		u		p-u		ζ

				1		12.88%		-0.00%				0.8859		0.9259		(0.0400)		23.78

				2		14.09%		-0.00%				0.7682		0.8573		(0.0891)		(19.29)

				3		14.06%		-0.00%				0.6739		0.7938		(0.1200)		(12.29)

				4		13.85%		-0.00%				0.5952		0.7350		(0.1398)		16.47

				5		14.59%		-0.00%				0.5061		0.6806		(0.1745)		144.87

				6		14.38%		-0.00%				0.4465		0.6302		(0.1836)		(506.03)

				7		11.03%		-0.00%				0.4807		0.5835		(0.1028)		674.37

				8		13.42%		-0.00%				0.3651		0.5403		(0.1752)		(320.02)

				9		14.63%		-0.00%				0.2926		0.5002		(0.2076)		(92.96)

				10		12.97%		-0.00%				0.2953		0.4632		(0.1679)		99.37



												

												

												

												

												

												

				Wilson functions matrix

						1		2		3		4		5		6		7		8		9		10

				1		0.01978		0.03439		0.04452		0.05123		0.05533		0.05746		0.05812		0.05769		0.05648		0.05471

				2		0.03439		0.06148		0.08071		0.09350		0.10138		0.10555		0.10695		0.10630		0.10417		0.10098

				3		0.04452		0.08071		0.10804		0.12666		0.13828		0.14461		0.14697		0.14640		0.14370		0.13948

				4		0.05123		0.09350		0.12666		0.15075		0.16628		0.17503		0.17869		0.17857		0.17569		0.17084

				5		0.05533		0.10138		0.13828		0.16628		0.18572		0.19726		0.20262		0.20336		0.20073		0.19567

				6		0.05746		0.10555		0.14461		0.17503		0.19726		0.21178		0.21929		0.22135		0.21940		0.21454

				7		0.05812		0.10695		0.14697		0.17869		0.20262		0.21929		0.22921		0.23305		0.23222		0.22798

				8		0.05769		0.10630		0.14640		0.17857		0.20336		0.22135		0.23305		0.23896		0.23969		0.23648

				9		0.05648		0.10417		0.14370		0.17569		0.20073		0.21940		0.23222		0.23969		0.24226		0.24048

				10		0.05471		0.10098		0.13948		0.17084		0.19567		0.21454		0.22798		0.23648		0.24048		0.24038







				Inverse of wilson functions

						1		2		3		4		5		6		7		8		9		10

				1		2,831		(2,935)		1,381		(399)		115		(33)		10		(3)		1		(0)

				2		(2,935)		4,682		(3,822)		1,726		(499)		144		(42)		12		(3)		1

				3		1,381		(3,822)		5,577		(4,491)		2,022		(584)		169		(49)		13		(2)

				4		(399)		1,726		(4,491)		6,514		(5,242)		2,360		(682)		196		(53)		10

				5		115		(499)		2,022		(5,242)		7,599		(6,114)		2,751		(792)		215		(40)

				6		(33)		144		(584)		2,360		(6,114)		8,863		(7,128)		3,195		(867)		160

				7		10		(42)		169		(682)		2,751		(7,128)		10,323		(8,258)		3,500		(645)

				8		(3)		12		(49)		196		(792)		3,195		(8,258)		11,814		(8,716)		2,605

				9		1		(3)		13		(53)		215		(867)		3,500		(8,716)		10,083		(4,202)

				10		(0)		1		(2)		10		(40)		160		(645)		2,605		(4,202)		2,141







				Derivation of yield curve

						Set of all wilson functions

				Term to maturity		1		2		3		4		5		6		7		8		9		10								Price		Spot Risk Free		Fwd Risk Free

				1		0.01978		0.03439		0.04452		0.05123		0.05533		0.05746		0.05812		0.05769		0.05648		0.05471								0.89		12.88%		12.88%

				2		0.03439		0.06148		0.08071		0.09350		0.10138		0.10555		0.10695		0.10630		0.10417		0.10098								0.77		14.09%		15.32%

				3		0.04452		0.08071		0.10804		0.12666		0.13828		0.14461		0.14697		0.14640		0.14370		0.13948								0.67		14.06%		14.00%

				4		0.05123		0.09350		0.12666		0.15075		0.16628		0.17503		0.17869		0.17857		0.17569		0.17084								0.60		13.85%		13.22%

				5		0.05533		0.10138		0.13828		0.16628		0.18572		0.19726		0.20262		0.20336		0.20073		0.19567								0.51		14.59%		17.60%

				6		0.05746		0.10555		0.14461		0.17503		0.19726		0.21178		0.21929		0.22135		0.21940		0.21454								0.45		14.38%		13.34%

				7		0.05812		0.10695		0.14697		0.17869		0.20262		0.21929		0.22921		0.23305		0.23222		0.22798								0.48		11.03%		-7.11%

				8		0.05769		0.10630		0.14640		0.17857		0.20336		0.22135		0.23305		0.23896		0.23969		0.23648								0.37		13.42%		31.68%

				9		0.05648		0.10417		0.14370		0.17569		0.20073		0.21940		0.23222		0.23969		0.24226		0.24048								0.29		14.63%		24.76%

				10		0.05471		0.10098		0.13948		0.17084		0.19567		0.21454		0.22798		0.23648		0.24048		0.24038								0.30		12.97%		-0.91%

				11		0.05256		0.09707		0.13421		0.16463		0.18891		0.20764		0.22133		0.23044		0.23543		0.23666								0.30		11.43%		-2.91%

				12		0.05017		0.09270		0.12827		0.15751		0.18103		0.19935		0.21300		0.22243		0.22805		0.23024								0.31		10.38%		-0.56%

				13		0.04764		0.08806		0.12192		0.14986		0.17243		0.19018		0.20359		0.21310		0.21910		0.22196								0.30		9.64%		1.17%

				14		0.04505		0.08329		0.11538		0.14192		0.16346		0.18051		0.19354		0.20295		0.20914		0.21244								0.29		9.11%		2.48%

				15		0.04245		0.07851		0.10880		0.13391		0.15435		0.17063		0.18316		0.19237		0.19859		0.20216								0.29		8.73%		3.49%

				16		0.03989		0.07378		0.10229		0.12596		0.14529		0.16074		0.17272		0.18163		0.18778		0.19149								0.27		8.44%		4.29%

				17		0.03739		0.06918		0.09594		0.11818		0.13639		0.15100		0.16240		0.17094		0.17695		0.18071								0.26		8.23%		4.93%

				18		0.03498		0.06474		0.08979		0.11065		0.12776		0.14153		0.15232		0.16046		0.16627		0.17000								0.25		8.08%		5.44%

				19		0.03268		0.06048		0.08390		0.10342		0.11946		0.13239		0.14257		0.15030		0.15587		0.15953								0.23		7.96%		5.86%

				20		0.03048		0.05642		0.07829		0.09653		0.11153		0.12365		0.13322		0.14053		0.14584		0.14938								0.22		7.87%		6.21%

				21		0.02840		0.05258		0.07296		0.08998		0.10399		0.11533		0.12431		0.13119		0.13623		0.13963								0.21		7.81%		6.50%

				22		0.02644		0.04894		0.06793		0.08379		0.09686		0.10745		0.11586		0.12232		0.12708		0.13033								0.19		7.76%		6.73%

				23		0.02459		0.04553		0.06320		0.07796		0.09013		0.10002		0.10787		0.11393		0.11841		0.12150								0.18		7.72%		6.93%

				24		0.02286		0.04232		0.05875		0.07248		0.08381		0.09302		0.10035		0.10602		0.11022		0.11314								0.17		7.69%		7.10%

				25		0.02123		0.03931		0.05458		0.06734		0.07789		0.08646		0.09329		0.09858		0.10252		0.10527								0.16		7.68%		7.24%

				26		0.01972		0.03650		0.05068		0.06254		0.07234		0.08031		0.08667		0.09161		0.09529		0.09788								0.15		7.66%		7.35%

				27		0.01830		0.03388		0.04704		0.05805		0.06715		0.07456		0.08048		0.08508		0.08852		0.09095								0.14		7.66%		7.45%

				28		0.01698		0.03143		0.04365		0.05387		0.06232		0.06920		0.07470		0.07898		0.08219		0.08446								0.13		7.65%		7.53%

				29		0.01575		0.02916		0.04049		0.04997		0.05781		0.06420		0.06931		0.07329		0.07628		0.07840								0.12		7.65%		7.60%

				30		0.01460		0.02704		0.03754		0.04634		0.05361		0.05955		0.06429		0.06799		0.07077		0.07275								0.11		7.65%		7.66%

				31		0.01354		0.02506		0.03481		0.04296		0.04971		0.05521		0.05962		0.06305		0.06564		0.06748								0.10		7.65%		7.71%

				32		0.01255		0.02323		0.03226		0.03982		0.04608		0.05119		0.05527		0.05846		0.06087		0.06258								0.09		7.66%		7.76%

				33		0.01163		0.02153		0.02990		0.03691		0.04271		0.04744		0.05123		0.05420		0.05643		0.05802								0.09		7.66%		7.79%

				34		0.01077		0.01995		0.02771		0.03420		0.03958		0.04397		0.04748		0.05023		0.05230		0.05379								0.08		7.66%		7.82%

				35		0.00998		0.01849		0.02567		0.03169		0.03667		0.04074		0.04400		0.04655		0.04847		0.04985								0.08		7.67%		7.85%

				36		0.00925		0.01713		0.02378		0.02936		0.03398		0.03775		0.04077		0.04313		0.04492		0.04619								0.07		7.68%		7.87%

				37		0.00857		0.01586		0.02203		0.02720		0.03148		0.03497		0.03777		0.03996		0.04162		0.04280								0.06		7.68%		7.89%

				38		0.00794		0.01470		0.02041		0.02520		0.02916		0.03239		0.03499		0.03702		0.03855		0.03966								0.06		7.69%		7.91%

				39		0.00735		0.01361		0.01890		0.02334		0.02701		0.03001		0.03241		0.03429		0.03571		0.03674								0.06		7.69%		7.92%

				40		0.00681		0.01261		0.01751		0.02162		0.02502		0.02779		0.03002		0.03176		0.03308		0.03403								0.05		7.70%		7.93%

				41		0.00631		0.01168		0.01622		0.02002		0.02317		0.02574		0.02781		0.02942		0.03064		0.03152								0.05		7.71%		7.94%

				42		0.00584		0.01081		0.01502		0.01854		0.02146		0.02384		0.02575		0.02725		0.02838		0.02919								0.04		7.71%		7.95%

				43		0.00541		0.01001		0.01391		0.01717		0.01987		0.02208		0.02385		0.02524		0.02629		0.02704								0.04		7.72%		7.96%

				44		0.00501		0.00927		0.01288		0.01590		0.01840		0.02045		0.02209		0.02337		0.02434		0.02504								0.04		7.72%		7.96%

				45		0.00464		0.00859		0.01193		0.01473		0.01704		0.01894		0.02045		0.02164		0.02254		0.02319								0.04		7.73%		7.97%

				46		0.00429		0.00795		0.01105		0.01364		0.01578		0.01754		0.01894		0.02004		0.02088		0.02148								0.03		7.73%		7.97%

				47		0.00398		0.00736		0.01023		0.01263		0.01461		0.01624		0.01754		0.01856		0.01933		0.01989								0.03		7.74%		7.98%

				48		0.00368		0.00682		0.00947		0.01169		0.01353		0.01504		0.01624		0.01719		0.01790		0.01842								0.03		7.74%		7.98%

				49		0.00341		0.00631		0.00877		0.01083		0.01253		0.01392		0.01504		0.01592		0.01658		0.01706								0.03		7.75%		7.98%

				50		0.00316		0.00585		0.00812		0.01003		0.01160		0.01289		0.01393		0.01474		0.01535		0.01579								0.02		7.75%		7.99%

				51		0.00292		0.00541		0.00752		0.00928		0.01075		0.01194		0.01290		0.01365		0.01422		0.01462								0.02		7.76%		7.99%

				52		0.00271		0.00501		0.00696		0.00860		0.00995		0.01106		0.01194		0.01264		0.01316		0.01354								0.02		7.76%		7.99%

				53		0.00251		0.00464		0.00645		0.00796		0.00921		0.01024		0.01106		0.01170		0.01219		0.01254								0.02		7.77%		7.99%

				54		0.00232		0.00430		0.00597		0.00737		0.00853		0.00948		0.01024		0.01084		0.01129		0.01161								0.02		7.77%		7.99%

				55		0.00215		0.00398		0.00553		0.00683		0.00790		0.00878		0.00948		0.01003		0.01045		0.01075								0.02		7.78%		7.99%

				56		0.00199		0.00369		0.00512		0.00632		0.00731		0.00813		0.00878		0.00929		0.00968		0.00996								0.02		7.78%		7.99%

				57		0.00184		0.00341		0.00474		0.00585		0.00677		0.00753		0.00813		0.00860		0.00896		0.00922								0.01		7.78%		8.00%

				58		0.00171		0.00316		0.00439		0.00542		0.00627		0.00697		0.00753		0.00797		0.00830		0.00854								0.01		7.79%		8.00%

				59		0.00158		0.00293		0.00406		0.00502		0.00581		0.00645		0.00697		0.00738		0.00768		0.00790								0.01		7.79%		8.00%

				60		0.00146		0.00271		0.00376		0.00465		0.00538		0.00597		0.00645		0.00683		0.00711		0.00732								0.01		7.79%		8.00%

				61		0.00135		0.00251		0.00348		0.00430		0.00498		0.00553		0.00598		0.00632		0.00659		0.00678								0.01		7.80%		8.00%

				62		0.00125		0.00232		0.00323		0.00398		0.00461		0.00512		0.00553		0.00585		0.00610		0.00627								0.01		7.80%		8.00%

				63		0.00116		0.00215		0.00299		0.00369		0.00427		0.00474		0.00512		0.00542		0.00565		0.00581								0.01		7.80%		8.00%

				64		0.00108		0.00199		0.00277		0.00341		0.00395		0.00439		0.00474		0.00502		0.00523		0.00538								0.01		7.81%		8.00%

				65		0.00100		0.00184		0.00256		0.00316		0.00366		0.00407		0.00439		0.00465		0.00484		0.00498								0.01		7.81%		8.00%

				66		0.00092		0.00171		0.00237		0.00293		0.00339		0.00376		0.00407		0.00430		0.00448		0.00461								0.01		7.81%		8.00%

				67		0.00085		0.00158		0.00220		0.00271		0.00314		0.00349		0.00377		0.00398		0.00415		0.00427								0.01		7.81%		8.00%

				68		0.00079		0.00146		0.00203		0.00251		0.00291		0.00323		0.00349		0.00369		0.00384		0.00395								0.01		7.82%		8.00%

				69		0.00073		0.00136		0.00188		0.00232		0.00269		0.00299		0.00323		0.00342		0.00356		0.00366								0.01		7.82%		8.00%

				70		0.00068		0.00125		0.00174		0.00215		0.00249		0.00277		0.00299		0.00316		0.00330		0.00339								0.01		7.82%		8.00%

				71		0.00063		0.00116		0.00161		0.00199		0.00231		0.00256		0.00277		0.00293		0.00305		0.00314								0.00		7.83%		8.00%

				72		0.00058		0.00108		0.00149		0.00184		0.00214		0.00237		0.00256		0.00271		0.00283		0.00291								0.00		7.83%		8.00%

				73		0.00054		0.00100		0.00138		0.00171		0.00198		0.00220		0.00237		0.00251		0.00262		0.00269								0.00		7.83%		8.00%

				74		0.00050		0.00092		0.00128		0.00158		0.00183		0.00203		0.00220		0.00233		0.00242		0.00249								0.00		7.83%		8.00%

				75		0.00046		0.00085		0.00119		0.00146		0.00170		0.00188		0.00203		0.00215		0.00224		0.00231								0.00		7.83%		8.00%

				76		0.00043		0.00079		0.00110		0.00136		0.00157		0.00174		0.00188		0.00199		0.00208		0.00214								0.00		7.84%		8.00%

				77		0.00040		0.00073		0.00102		0.00126		0.00145		0.00161		0.00174		0.00185		0.00192		0.00198								0.00		7.84%		8.00%

				78		0.00037		0.00068		0.00094		0.00116		0.00135		0.00150		0.00162		0.00171		0.00178		0.00183								0.00		7.84%		8.00%

				79		0.00034		0.00063		0.00087		0.00108		0.00125		0.00138		0.00150		0.00158		0.00165		0.00170								0.00		7.84%		8.00%

				80		0.00031		0.00058		0.00081		0.00100		0.00115		0.00128		0.00138		0.00147		0.00153		0.00157								0.00		7.84%		8.00%

				81		0.00029		0.00054		0.00075		0.00092		0.00107		0.00119		0.00128		0.00136		0.00141		0.00145								0.00		7.85%		8.00%

				82		0.00027		0.00050		0.00069		0.00085		0.00099		0.00110		0.00119		0.00126		0.00131		0.00135								0.00		7.85%		8.00%

				83		0.00025		0.00046		0.00064		0.00079		0.00092		0.00102		0.00110		0.00116		0.00121		0.00125								0.00		7.85%		8.00%

				84		0.00023		0.00043		0.00059		0.00073		0.00085		0.00094		0.00102		0.00108		0.00112		0.00115								0.00		7.85%		8.00%

				85		0.00021		0.00040		0.00055		0.00068		0.00079		0.00087		0.00094		0.00100		0.00104		0.00107								0.00		7.85%		8.00%

				86		0.00020		0.00037		0.00051		0.00063		0.00073		0.00081		0.00087		0.00092		0.00096		0.00099								0.00		7.86%		8.00%

				87		0.00018		0.00034		0.00047		0.00058		0.00067		0.00075		0.00081		0.00085		0.00089		0.00092								0.00		7.86%		8.00%

				88		0.00017		0.00031		0.00044		0.00054		0.00062		0.00069		0.00075		0.00079		0.00082		0.00085								0.00		7.86%		8.00%

				89		0.00016		0.00029		0.00040		0.00050		0.00058		0.00064		0.00069		0.00073		0.00076		0.00079								0.00		7.86%		8.00%

				90		0.00015		0.00027		0.00037		0.00046		0.00053		0.00059		0.00064		0.00068		0.00071		0.00073								0.00		7.86%		8.00%

				91		0.00013		0.00025		0.00035		0.00043		0.00049		0.00055		0.00059		0.00063		0.00065		0.00067								0.00		7.86%		8.00%

				92		0.00012		0.00023		0.00032		0.00040		0.00046		0.00051		0.00055		0.00058		0.00061		0.00062								0.00		7.87%		8.00%

				93		0.00012		0.00021		0.00030		0.00037		0.00042		0.00047		0.00051		0.00054		0.00056		0.00058								0.00		7.87%		8.00%

				94		0.00011		0.00020		0.00027		0.00034		0.00039		0.00044		0.00047		0.00050		0.00052		0.00053								0.00		7.87%		8.00%

				95		0.00010		0.00018		0.00025		0.00031		0.00036		0.00040		0.00044		0.00046		0.00048		0.00050								0.00		7.87%		8.00%

				96		0.00009		0.00017		0.00024		0.00029		0.00034		0.00037		0.00040		0.00043		0.00045		0.00046								0.00		7.87%		8.00%

				97		0.00008		0.00016		0.00022		0.00027		0.00031		0.00035		0.00037		0.00040		0.00041		0.00042								0.00		7.87%		8.00%

				98		0.00008		0.00015		0.00020		0.00025		0.00029		0.00032		0.00035		0.00037		0.00038		0.00039								0.00		7.87%		8.00%

				99		0.00007		0.00013		0.00019		0.00023		0.00027		0.00030		0.00032		0.00034		0.00035		0.00036								0.00		7.87%		8.00%

				100		0.00007		0.00012		0.00017		0.00021		0.00025		0.00028		0.00030		0.00031		0.00033		0.00034								0.00		7.88%		8.00%





Extrapolation_Base_NSS

		Smith Wilson extrapolation

		General Inputs

				Average GDP growth rate in last 20 years		4.00%

				Inflation target for CBSL		4.00%

				UFR		8.00%

				Log normal of UFR		7.70%

				Last liquid point		10

				Convergence point (CP)		60

				Alpha		0.14		minimum alpha, subject to greater than 0.05 such that the difference between UFR and forward rate at convergence point is less than 0.1 bps

				Forward rate at CP		8.01%

				Gap		0.01%

				Only input data points that were reliable

				Term to maturity		Spot rates		Check				Price of bond		u		p-u		ζ

				1		12.82%		0.00%				0.8864		0.9259		(0.0395)		36.19

				2		14.13%		-0.00%				0.7677		0.8573		(0.0896)		(30.01)

				3		14.26%		-0.00%				0.6705		0.7938		(0.1234)		4.78

				4		14.02%		-0.00%				0.5917		0.7350		(0.1434)		(1.07)

				5		13.74%		-0.00%				0.5253		0.6806		(0.1553)		1.38

				6		13.52%		-0.00%				0.4672		0.6302		(0.1630)		0.42

				7		13.39%		-0.00%				0.4150		0.5835		(0.1685)		0.89

				8		13.33%		-0.00%				0.3676		0.5403		(0.1727)		(1.35)

				9		13.33%		-0.00%				0.3243		0.5002		(0.1760)		6.69

				10		13.38%		-0.00%				0.2848		0.4632		(0.1784)		(6.25)



												

												

												

												

												

												

				Wilson functions matrix

						1		2		3		4		5		6		7		8		9		10

				1		0.01534		0.02687		0.03507		0.04068		0.04427		0.04631		0.04716		0.04711		0.04639		0.04519

				2		0.02687		0.04822		0.06371		0.07434		0.08118		0.08511		0.08681		0.08682		0.08558		0.08341

				3		0.03507		0.06371		0.08561		0.10093		0.11089		0.11671		0.11936		0.11961		0.11807		0.11522

				4		0.04068		0.07434		0.10093		0.12056		0.13364		0.14146		0.14525		0.14597		0.14440		0.14115

				5		0.04427		0.08118		0.11089		0.13364		0.14975		0.15976		0.16492		0.16638		0.16506		0.16170

				6		0.04631		0.08511		0.11671		0.14146		0.15976		0.17202		0.17882		0.18131		0.18054		0.17736

				7		0.04716		0.08681		0.11936		0.14525		0.16492		0.17882		0.18740		0.19121		0.19129		0.18858

				8		0.04711		0.08682		0.11961		0.14597		0.16638		0.18131		0.19121		0.19651		0.19773		0.19578

				9		0.04639		0.08558		0.11807		0.14440		0.16506		0.18054		0.19129		0.19773		0.20026		0.19934

				10		0.04519		0.08341		0.11522		0.14115		0.16170		0.17736		0.18858		0.19578		0.19934		0.19962







				Inverse of wilson functions

						1		2		3		4		5		6		7		8		9		10

				1		4,219		(4,377)		2,061		(596)		172		(50)		14		(4)		1		(0)

				2		(4,377)		6,982		(5,701)		2,576		(745)		215		(62)		18		(5)		1

				3		2,061		(5,701)		8,316		(6,700)		3,019		(873)		252		(73)		20		(4)

				4		(596)		2,576		(6,700)		9,714		(7,819)		3,522		(1,018)		293		(79)		15

				5		172		(745)		3,019		(7,819)		11,331		(9,120)		4,107		(1,182)		321		(59)

				6		(50)		215		(873)		3,522		(9,120)		13,216		(10,632)		4,769		(1,294)		238

				7		14		(62)		252		(1,018)		4,107		(10,632)		15,394		(12,316)		5,220		(960)

				8		(4)		18		(73)		293		(1,182)		4,769		(12,316)		17,612		(12,982)		3,873

				9		1		(5)		20		(79)		321		(1,294)		5,220		(12,982)		14,960		(6,202)

				10		(0)		1		(4)		15		(59)		238		(960)		3,873		(6,202)		3,135







				Derivation of yield curve

						Set of all wilson functions

				Term to maturity		1		2		3		4		5		6		7		8		9		10								Price		Spot Risk Free		Fwd Risk Free

				1		0.01534		0.02687		0.03507		0.04068		0.04427		0.04631		0.04716		0.04711		0.04639		0.04519								0.89		12.82%		12.82%

				2		0.02687		0.04822		0.06371		0.07434		0.08118		0.08511		0.08681		0.08682		0.08558		0.08341								0.77		14.13%		15.46%

				3		0.03507		0.06371		0.08561		0.10093		0.11089		0.11671		0.11936		0.11961		0.11807		0.11522								0.67		14.26%		14.51%

				4		0.04068		0.07434		0.10093		0.12056		0.13364		0.14146		0.14525		0.14597		0.14440		0.14115								0.59		14.02%		13.32%

				5		0.04427		0.08118		0.11089		0.13364		0.14975		0.15976		0.16492		0.16638		0.16506		0.16170								0.53		13.74%		12.64%

				6		0.04631		0.08511		0.11671		0.14146		0.15976		0.17202		0.17882		0.18131		0.18054		0.17736								0.47		13.52%		12.44%

				7		0.04716		0.08681		0.11936		0.14525		0.16492		0.17882		0.18740		0.19121		0.19129		0.18858								0.42		13.39%		12.57%

				8		0.04711		0.08682		0.11961		0.14597		0.16638		0.18131		0.19121		0.19651		0.19773		0.19578								0.37		13.33%		12.91%

				9		0.04639		0.08558		0.11807		0.14440		0.16506		0.18054		0.19129		0.19773		0.20026		0.19934								0.32		13.33%		13.35%

				10		0.04519		0.08341		0.11522		0.14115		0.16170		0.17736		0.18858		0.19578		0.19934		0.19962								0.28		13.38%		13.86%

				11		0.04364		0.08059		0.11143		0.13668		0.15685		0.17243		0.18384		0.19150		0.19578		0.19702								0.25		13.40%		13.57%

				12		0.04185		0.07733		0.10699		0.13138		0.15098		0.16626		0.17765		0.18554		0.19029		0.19223								0.22		13.37%		13.07%

				13		0.03992		0.07378		0.10214		0.12553		0.14442		0.15926		0.17047		0.17842		0.18346		0.18589								0.20		13.31%		12.59%

				14		0.03790		0.07007		0.09705		0.11935		0.13744		0.15174		0.16265		0.17054		0.17571		0.17848								0.18		13.23%		12.15%

				15		0.03584		0.06629		0.09185		0.11303		0.13025		0.14395		0.15448		0.16219		0.16740		0.17037								0.16		13.13%		11.73%

				16		0.03380		0.06251		0.08665		0.10668		0.12302		0.13606		0.14616		0.15364		0.15879		0.16187								0.14		13.02%		11.34%

				17		0.03178		0.05880		0.08152		0.10040		0.11584		0.12821		0.13784		0.14504		0.15007		0.15320								0.13		12.89%		10.99%

				18		0.02982		0.05518		0.07652		0.09428		0.10883		0.12051		0.12965		0.13653		0.14141		0.14452								0.11		12.77%		10.66%

				19		0.02793		0.05168		0.07169		0.08835		0.10202		0.11303		0.12167		0.12822		0.13291		0.13596								0.10		12.64%		10.36%

				20		0.02612		0.04833		0.06705		0.08266		0.09548		0.10582		0.11397		0.12017		0.12465		0.12762								0.09		12.51%		10.09%

				21		0.02439		0.04513		0.06263		0.07722		0.08922		0.09892		0.10658		0.11244		0.11670		0.11956								0.09		12.38%		9.85%

				22		0.02274		0.04210		0.05843		0.07205		0.08327		0.09235		0.09954		0.10505		0.10909		0.11182								0.08		12.26%		9.63%

				23		0.02119		0.03923		0.05445		0.06715		0.07763		0.08611		0.09285		0.09802		0.10183		0.10444								0.07		12.13%		9.44%

				24		0.01973		0.03652		0.05070		0.06254		0.07230		0.08022		0.08652		0.09137		0.09496		0.09743								0.07		12.01%		9.27%

				25		0.01835		0.03398		0.04717		0.05819		0.06729		0.07468		0.08055		0.08509		0.08846		0.09080								0.06		11.90%		9.11%

				26		0.01706		0.03159		0.04386		0.05411		0.06258		0.06946		0.07494		0.07918		0.08234		0.08454								0.06		11.78%		8.98%

				27		0.01586		0.02936		0.04076		0.05029		0.05816		0.06457		0.06968		0.07364		0.07659		0.07866								0.05		11.67%		8.86%

				28		0.01473		0.02727		0.03786		0.04672		0.05403		0.05999		0.06475		0.06844		0.07120		0.07314								0.05		11.57%		8.75%

				29		0.01367		0.02531		0.03515		0.04338		0.05018		0.05571		0.06014		0.06357		0.06615		0.06797								0.04		11.46%		8.65%

				30		0.01269		0.02349		0.03262		0.04026		0.04657		0.05172		0.05583		0.05903		0.06143		0.06313								0.04		11.37%		8.57%

				31		0.01177		0.02180		0.03027		0.03736		0.04322		0.04800		0.05182		0.05479		0.05703		0.05861								0.04		11.27%		8.50%

				32		0.01092		0.02022		0.02808		0.03465		0.04009		0.04453		0.04807		0.05084		0.05292		0.05440								0.03		11.18%		8.44%

				33		0.01013		0.01875		0.02604		0.03214		0.03718		0.04130		0.04459		0.04716		0.04909		0.05047								0.03		11.10%		8.38%

				34		0.00939		0.01738		0.02414		0.02980		0.03448		0.03829		0.04135		0.04374		0.04553		0.04682								0.03		11.02%		8.33%

				35		0.00870		0.01611		0.02238		0.02762		0.03196		0.03550		0.03834		0.04055		0.04222		0.04341								0.03		10.94%		8.29%

				36		0.00807		0.01493		0.02074		0.02560		0.02963		0.03291		0.03554		0.03759		0.03914		0.04025								0.02		10.86%		8.25%

				37		0.00747		0.01384		0.01922		0.02373		0.02746		0.03050		0.03294		0.03485		0.03628		0.03731								0.02		10.79%		8.22%

				38		0.00693		0.01282		0.01781		0.02199		0.02544		0.02826		0.03053		0.03229		0.03363		0.03459								0.02		10.72%		8.19%

				39		0.00642		0.01188		0.01650		0.02037		0.02357		0.02619		0.02829		0.02993		0.03116		0.03205								0.02		10.65%		8.17%

				40		0.00594		0.01101		0.01529		0.01887		0.02184		0.02427		0.02621		0.02773		0.02888		0.02970								0.02		10.59%		8.14%

				41		0.00551		0.01020		0.01416		0.01748		0.02023		0.02248		0.02428		0.02569		0.02675		0.02752								0.02		10.53%		8.13%

				42		0.00510		0.00945		0.01312		0.01620		0.01874		0.02082		0.02249		0.02380		0.02479		0.02549								0.02		10.47%		8.11%

				43		0.00473		0.00875		0.01215		0.01500		0.01736		0.01929		0.02084		0.02205		0.02296		0.02362								0.01		10.42%		8.10%

				44		0.00438		0.00810		0.01126		0.01390		0.01608		0.01787		0.01930		0.02042		0.02127		0.02188								0.01		10.36%		8.08%

				45		0.00405		0.00751		0.01043		0.01287		0.01490		0.01655		0.01788		0.01891		0.01970		0.02026								0.01		10.31%		8.07%

				46		0.00375		0.00695		0.00966		0.01192		0.01380		0.01533		0.01656		0.01752		0.01825		0.01877								0.01		10.26%		8.06%

				47		0.00348		0.00644		0.00894		0.01104		0.01278		0.01420		0.01533		0.01622		0.01690		0.01738								0.01		10.21%		8.05%

				48		0.00322		0.00596		0.00828		0.01022		0.01183		0.01315		0.01420		0.01503		0.01565		0.01610								0.01		10.17%		8.05%

				49		0.00298		0.00552		0.00767		0.00947		0.01096		0.01217		0.01315		0.01392		0.01449		0.01491								0.01		10.12%		8.04%

				50		0.00276		0.00511		0.00710		0.00877		0.01015		0.01127		0.01218		0.01289		0.01342		0.01381								0.01		10.08%		8.04%

				51		0.00256		0.00474		0.00658		0.00812		0.00940		0.01044		0.01128		0.01193		0.01243		0.01279								0.01		10.04%		8.03%

				52		0.00237		0.00439		0.00609		0.00752		0.00870		0.00967		0.01044		0.01105		0.01151		0.01184								0.01		10.00%		8.03%

				53		0.00219		0.00406		0.00564		0.00696		0.00806		0.00895		0.00967		0.01023		0.01066		0.01097								0.01		9.96%		8.02%

				54		0.00203		0.00376		0.00522		0.00645		0.00746		0.00829		0.00896		0.00948		0.00987		0.01016								0.01		9.93%		8.02%

				55		0.00188		0.00348		0.00484		0.00597		0.00691		0.00768		0.00829		0.00878		0.00914		0.00940								0.01		9.89%		8.02%

				56		0.00174		0.00322		0.00448		0.00553		0.00640		0.00711		0.00768		0.00813		0.00846		0.00871								0.01		9.86%		8.02%

				57		0.00161		0.00299		0.00415		0.00512		0.00592		0.00658		0.00711		0.00752		0.00784		0.00806								0.00		9.83%		8.01%

				58		0.00149		0.00276		0.00384		0.00474		0.00549		0.00610		0.00658		0.00697		0.00726		0.00747								0.00		9.80%		8.01%

				59		0.00138		0.00256		0.00356		0.00439		0.00508		0.00564		0.00610		0.00645		0.00672		0.00691								0.00		9.76%		8.01%

				60		0.00128		0.00237		0.00329		0.00406		0.00470		0.00523		0.00565		0.00597		0.00622		0.00640								0.00		9.74%		8.01%

				61		0.00119		0.00219		0.00305		0.00376		0.00436		0.00484		0.00523		0.00553		0.00576		0.00593								0.00		9.71%		8.01%

				62		0.00110		0.00203		0.00282		0.00348		0.00403		0.00448		0.00484		0.00512		0.00534		0.00549								0.00		9.68%		8.01%

				63		0.00102		0.00188		0.00261		0.00323		0.00373		0.00415		0.00448		0.00474		0.00494		0.00508								0.00		9.65%		8.01%

				64		0.00094		0.00174		0.00242		0.00299		0.00346		0.00384		0.00415		0.00439		0.00457		0.00471								0.00		9.63%		8.01%

				65		0.00087		0.00161		0.00224		0.00277		0.00320		0.00356		0.00384		0.00407		0.00424		0.00436								0.00		9.60%		8.00%

				66		0.00081		0.00149		0.00207		0.00256		0.00296		0.00329		0.00356		0.00377		0.00392		0.00404								0.00		9.58%		8.00%

				67		0.00075		0.00138		0.00192		0.00237		0.00275		0.00305		0.00329		0.00349		0.00363		0.00374								0.00		9.55%		8.00%

				68		0.00069		0.00128		0.00178		0.00220		0.00254		0.00282		0.00305		0.00323		0.00336		0.00346								0.00		9.53%		8.00%

				69		0.00064		0.00119		0.00165		0.00203		0.00235		0.00261		0.00282		0.00299		0.00311		0.00320								0.00		9.51%		8.00%

				70		0.00059		0.00110		0.00153		0.00188		0.00218		0.00242		0.00262		0.00277		0.00288		0.00297								0.00		9.49%		8.00%

				71		0.00055		0.00102		0.00141		0.00174		0.00202		0.00224		0.00242		0.00256		0.00267		0.00275								0.00		9.47%		8.00%

				72		0.00051		0.00094		0.00131		0.00161		0.00187		0.00208		0.00224		0.00237		0.00247		0.00254								0.00		9.44%		8.00%

				73		0.00047		0.00087		0.00121		0.00149		0.00173		0.00192		0.00208		0.00220		0.00229		0.00235								0.00		9.42%		8.00%

				74		0.00044		0.00081		0.00112		0.00138		0.00160		0.00178		0.00192		0.00203		0.00212		0.00218								0.00		9.41%		8.00%

				75		0.00040		0.00075		0.00104		0.00128		0.00148		0.00165		0.00178		0.00188		0.00196		0.00202								0.00		9.39%		8.00%

				76		0.00037		0.00069		0.00096		0.00119		0.00137		0.00153		0.00165		0.00174		0.00182		0.00187								0.00		9.37%		8.00%

				77		0.00035		0.00064		0.00089		0.00110		0.00127		0.00141		0.00153		0.00162		0.00168		0.00173								0.00		9.35%		8.00%

				78		0.00032		0.00059		0.00082		0.00102		0.00118		0.00131		0.00141		0.00150		0.00156		0.00160								0.00		9.33%		8.00%

				79		0.00030		0.00055		0.00076		0.00094		0.00109		0.00121		0.00131		0.00138		0.00144		0.00148								0.00		9.32%		8.00%

				80		0.00027		0.00051		0.00071		0.00087		0.00101		0.00112		0.00121		0.00128		0.00134		0.00137								0.00		9.30%		8.00%

				81		0.00025		0.00047		0.00065		0.00081		0.00093		0.00104		0.00112		0.00119		0.00124		0.00127								0.00		9.28%		8.00%

				82		0.00024		0.00044		0.00061		0.00075		0.00087		0.00096		0.00104		0.00110		0.00114		0.00118								0.00		9.27%		8.00%

				83		0.00022		0.00040		0.00056		0.00069		0.00080		0.00089		0.00096		0.00102		0.00106		0.00109								0.00		9.25%		8.00%

				84		0.00020		0.00037		0.00052		0.00064		0.00074		0.00082		0.00089		0.00094		0.00098		0.00101								0.00		9.24%		8.00%

				85		0.00019		0.00035		0.00048		0.00059		0.00069		0.00076		0.00082		0.00087		0.00091		0.00094								0.00		9.22%		8.00%

				86		0.00017		0.00032		0.00045		0.00055		0.00064		0.00071		0.00076		0.00081		0.00084		0.00087								0.00		9.21%		8.00%

				87		0.00016		0.00030		0.00041		0.00051		0.00059		0.00065		0.00071		0.00075		0.00078		0.00080								0.00		9.19%		8.00%

				88		0.00015		0.00027		0.00038		0.00047		0.00055		0.00061		0.00065		0.00069		0.00072		0.00074								0.00		9.18%		8.00%

				89		0.00014		0.00025		0.00035		0.00044		0.00050		0.00056		0.00061		0.00064		0.00067		0.00069								0.00		9.17%		8.00%

				90		0.00013		0.00024		0.00033		0.00040		0.00047		0.00052		0.00056		0.00059		0.00062		0.00064								0.00		9.15%		8.00%

				91		0.00012		0.00022		0.00030		0.00037		0.00043		0.00048		0.00052		0.00055		0.00057		0.00059								0.00		9.14%		8.00%

				92		0.00011		0.00020		0.00028		0.00035		0.00040		0.00045		0.00048		0.00051		0.00053		0.00055								0.00		9.13%		8.00%

				93		0.00010		0.00019		0.00026		0.00032		0.00037		0.00041		0.00045		0.00047		0.00049		0.00051								0.00		9.12%		8.00%

				94		0.00009		0.00017		0.00024		0.00030		0.00034		0.00038		0.00041		0.00044		0.00045		0.00047								0.00		9.11%		8.00%

				95		0.00009		0.00016		0.00022		0.00027		0.00032		0.00035		0.00038		0.00040		0.00042		0.00043								0.00		9.09%		8.00%

				96		0.00008		0.00015		0.00021		0.00025		0.00029		0.00033		0.00035		0.00037		0.00039		0.00040								0.00		9.08%		8.00%

				97		0.00007		0.00014		0.00019		0.00024		0.00027		0.00030		0.00033		0.00035		0.00036		0.00037								0.00		9.07%		8.00%

				98		0.00007		0.00013		0.00018		0.00022		0.00025		0.00028		0.00030		0.00032		0.00033		0.00034								0.00		9.06%		8.00%

				99		0.00006		0.00012		0.00016		0.00020		0.00023		0.00026		0.00028		0.00030		0.00031		0.00032								0.00		9.05%		8.00%

				100		0.00006		0.00011		0.00015		0.00019		0.00022		0.00024		0.00026		0.00028		0.00029		0.00029								0.00		9.04%		8.00%





Summary -->





Yield curves

		Yield curves

						Spot				Forward

				Term to maturity		No smoothing		Post smoothing		No smoothing		Post smoothing

				1		12.88%		12.82%		12.88%		12.82%

				2		14.09%		14.13%		15.32%		15.46%

				3		14.06%		14.26%		14.00%		14.51%

				4		13.85%		14.02%		13.22%		13.32%

				5		14.59%		13.74%		17.60%		12.64%

				6		14.38%		13.52%		13.34%		12.44%

				7		11.03%		13.39%		-7.11%		12.57%

				8		13.42%		13.33%		31.68%		12.91%

				9		14.63%		13.33%		24.76%		13.35%

				10		12.97%		13.38%		-0.91%		13.86%

				11		11.43%		13.40%		-2.91%		13.57%

				12		10.38%		13.37%		-0.56%		13.07%

				13		9.64%		13.31%		1.17%		12.59%

				14		9.11%		13.23%		2.48%		12.15%

				15		8.73%		13.13%		3.49%		11.73%

				16		8.44%		13.02%		4.29%		11.34%

				17		8.23%		12.89%		4.93%		10.99%

				18		8.08%		12.77%		5.44%		10.66%

				19		7.96%		12.64%		5.86%		10.36%

				20		7.87%		12.51%		6.21%		10.09%

				21		7.81%		12.38%		6.50%		9.85%

				22		7.76%		12.26%		6.73%		9.63%

				23		7.72%		12.13%		6.93%		9.44%

				24		7.69%		12.01%		7.10%		9.27%

				25		7.68%		11.90%		7.24%		9.11%

				26		7.66%		11.78%		7.35%		8.98%

				27		7.66%		11.67%		7.45%		8.86%

				28		7.65%		11.57%		7.53%		8.75%

				29		7.65%		11.46%		7.60%		8.65%

				30		7.65%		11.37%		7.66%		8.57%

				31		7.65%		11.27%		7.71%		8.50%

				32		7.66%		11.18%		7.76%		8.44%

				33		7.66%		11.10%		7.79%		8.38%

				34		7.66%		11.02%		7.82%		8.33%

				35		7.67%		10.94%		7.85%		8.29%

				36		7.68%		10.86%		7.87%		8.25%

				37		7.68%		10.79%		7.89%		8.22%

				38		7.69%		10.72%		7.91%		8.19%

				39		7.69%		10.65%		7.92%		8.17%

				40		7.70%		10.59%		7.93%		8.14%

				41		7.71%		10.53%		7.94%		8.13%

				42		7.71%		10.47%		7.95%		8.11%

				43		7.72%		10.42%		7.96%		8.10%

				44		7.72%		10.36%		7.96%		8.08%

				45		7.73%		10.31%		7.97%		8.07%

				46		7.73%		10.26%		7.97%		8.06%

				47		7.74%		10.21%		7.98%		8.05%

				48		7.74%		10.17%		7.98%		8.05%

				49		7.75%		10.12%		7.98%		8.04%

				50		7.75%		10.08%		7.99%		8.04%

				51		7.76%		10.04%		7.99%		8.03%

				52		7.76%		10.00%		7.99%		8.03%

				53		7.77%		9.96%		7.99%		8.02%

				54		7.77%		9.93%		7.99%		8.02%

				55		7.78%		9.89%		7.99%		8.02%

				56		7.78%		9.86%		7.99%		8.02%

				57		7.78%		9.83%		8.00%		8.01%

				58		7.79%		9.80%		8.00%		8.01%

				59		7.79%		9.76%		8.00%		8.01%

				60		7.79%		9.74%		8.00%		8.01%

				61		7.80%		9.71%		8.00%		8.01%

				62		7.80%		9.68%		8.00%		8.01%

				63		7.80%		9.65%		8.00%		8.01%

				64		7.81%		9.63%		8.00%		8.01%

				65		7.81%		9.60%		8.00%		8.00%

				66		7.81%		9.58%		8.00%		8.00%

				67		7.81%		9.55%		8.00%		8.00%

				68		7.82%		9.53%		8.00%		8.00%

				69		7.82%		9.51%		8.00%		8.00%

				70		7.82%		9.49%		8.00%		8.00%

				71		7.83%		9.47%		8.00%		8.00%

				72		7.83%		9.44%		8.00%		8.00%

				73		7.83%		9.42%		8.00%		8.00%

				74		7.83%		9.41%		8.00%		8.00%

				75		7.83%		9.39%		8.00%		8.00%

				76		7.84%		9.37%		8.00%		8.00%

				77		7.84%		9.35%		8.00%		8.00%

				78		7.84%		9.33%		8.00%		8.00%

				79		7.84%		9.32%		8.00%		8.00%

				80		7.84%		9.30%		8.00%		8.00%

				81		7.85%		9.28%		8.00%		8.00%

				82		7.85%		9.27%		8.00%		8.00%

				83		7.85%		9.25%		8.00%		8.00%

				84		7.85%		9.24%		8.00%		8.00%

				85		7.85%		9.22%		8.00%		8.00%

				86		7.86%		9.21%		8.00%		8.00%

				87		7.86%		9.19%		8.00%		8.00%

				88		7.86%		9.18%		8.00%		8.00%

				89		7.86%		9.17%		8.00%		8.00%

				90		7.86%		9.15%		8.00%		8.00%

				91		7.86%		9.14%		8.00%		8.00%

				92		7.87%		9.13%		8.00%		8.00%

				93		7.87%		9.12%		8.00%		8.00%

				94		7.87%		9.11%		8.00%		8.00%

				95		7.87%		9.09%		8.00%		8.00%

				96		7.87%		9.08%		8.00%		8.00%

				97		7.87%		9.07%		8.00%		8.00%

				98		7.87%		9.06%		8.00%		8.00%

				99		7.87%		9.05%		8.00%		8.00%

				100		7.88%		9.04%		8.00%		8.00%



Spot rates



No smoothing	0.12880000249992229	0.14092451440253173	0.14061575821766925	0.13849979387008249	0.14591264896918044	0.1438147646765815	0.11031337592828283	0.13423492420652128	0.14630789650522824	0.12973240035526712	0.11428196989727213	0.10376476063316509	9.6393890952704453E-2	9.1115675905828919E-2	8.7274694749708059E-2	8.4446016702550697E-2	8.2344890157382444E-2	8.0775293897756173E-2	7.9599249112388692E-2	7.8717804460120666E-2	7.8058869897427385E-2	7.7569216198241975E-2	7.7209087791517916E-2	7.6948499659784897E-2	7.6764645318003533E-2	7.6640053246807227E-2	7.6561256921151788E-2	7.6517823152532305E-2	7.6501634156494358E-2	7.6506351710637022E-2	7.6527013587100345E-2	7.655972713392023E-2	7.6601434922370926E-2	7.6649734339851339E-2	7.6702737898673101E-2	7.6758964505892147E-2	7.681725443761489E-2	7.6876702574610656E-2	7.6936605784880374E-2	7.6996421321933184E-2	7.7055733840306395E-2	7.711422917991273E-2	7.7171673487596681E-2	7.7227896561171017E-2	7.7282778543976027E-2	7.7336239285648034E-2	7.7388229828981858E-2	7.7438725596442382E-2	7.7487720937148952E-2	7.7535224765071353E-2	7.7581257073338072E-2	7.7625846152555411E-2	7.7669026375589256E-2	7.7710836437990816E-2	7.7751317965363054E-2	7.7790514415871037E-2	7.7828470220280721E-2	7.7865230113053574E-2	7.7900838616678625E-2	7.7935339649012336E-2	7.7968776229124126E-2	7.8001190261587361E-2	7.8032622383336969E-2	7.8063111860124046E-2	7.809269652197548E-2	7.8121412729348361E-2	7.8149295362997195E-2	7.8176377832329447E-2	7.8202692097536053E-2	7.8228268702166481E-2	7.8253136813376756E-2	7.8277324267354675E-2	7.8300857618410991E-2	7.8323762190210644E-2	7.8346062128046068E-2	7.8367780451288116E-2	7.8388939105495492E-2	7.8409559013493446E-2	7.8429660125165279E-2	7.8449261465760367E-2	7.8468381182363878E-2	7.8487036588527959E-2	7.8505244207034419E-2	7.8523019810601058E-2	7.8540378460722149E-2	7.8557334544484547E-2	7.8573901809603441E-2	7.8590093397530092E-2	7.8605921874809637E-2	7.8621399262809089E-2	7.8636537065706946E-2	7.8651346296998881E-2	7.8665837504551694E-2	7.8680020794182015E-2	7.8693905851960455E-2	7.8707501965276094E-2	7.872081804266351E-2	7.8733862632569984E-2	7.8746643941056016E-2	7.8759169848435784E-2	Post smoothing	0.12816689165448891	0.14130077376230044	0.14255105881319174	0.14020639953148906	0.13742366482207968	0.13523866777906646	0.13387332630984083	0.13326992645879199	0.13329766936282361	0.13382584334124736	0.13399513081736703	0.13371901595478097	0.13311863187539075	0.13228264655895328	0.13127745275274072	0.13015359255110259	0.12894997322094581	0.12769673885291466	0.1264172958266967	0.12512978786950191	0.12384820120547357	0.12258321278442885	0.12134285416400492	0.120133038962837	0.11895798648987688	0.11782056446546951	0.11672256748428889	0.11566494371176228	0.11464797945881733	0.11367144926180561	0.11273473761108654	0.11183693734271993	0.11097692882216426	0.11015344333724775	0.10936511353572875	0.10861051326133464	0.10788818874098705	0.10719668274056771	0.10653455302595405	0.10590038623131526	0.10529280804073649	0.104710490426009	0.10415215654778165	0.10361658381493677	0.10310260550416794	0.10260911126522632	0.10213504677441487	0.1016794127473315	0.10124126347972462	0.10081970505090854	0.10041389329622197	0.10002303163230386	9.9646368800578644E-2	9.9283196579523114E-2	9.8932847504349386E-2	9.8594692623179991E-2	9.8268139311160407E-2	9.7952629157866955E-2	9.7647635938596045E-2	9.7352663676316231E-2	9.706724479815243E-2	9.6790938387981917E-2	9.6523328534984687E-2	9.6264022776699543E-2	9.6012650634154761E-2	9.5768862235964702E-2	9.5532327027805009E-2	9.5302732563368409E-2	9.5079783372728821E-2	9.4863199903976181E-2	9.4652717533970643E-2	9.4448085644154967E-2	9.4249066757434052E-2	9.4055435732300019E-2	9.3866979010523988E-2	9.3683493914896721E-2	9.3504787993705207E-2	9.3330678408790835E-2	9.316099136422884E-2	9.2995561572843055E-2	9.2834231757954022E-2	9.2676852187906222E-2	9.252328024111045E-2	9.2373379999461047E-2	9.2227021868158232E-2	9.2084082220085239E-2	9.1944443063032288E-2	9.1807991728169558E-2	9.1674620578297006E-2	9.1544226734489698E-2	9.1416711819875651E-2	9.1291981719353155E-2	9.1169946354160425E-2	9.1050519470277536E-2	9.0933618439714037E-2	9.0819164073816072E-2	9.0707080447776756E-2	9.0597294735592859E-2	9.048973705478347E-2	9.0384340320209366E-2	







Forward rates



No smoothing	0.12880000249992229	0.15317925645091646	0.13999849649147333	0.13217542375554325	0.17604987861660004	0.13338281343300018	-7.1066097887987234E-2	0.31675544095051489	0.24763466513122845	-9.0670113815685127E-3	-2.9064696068480722E-2	-5.5747182478046442E-3	1.1690327503521392E-2	2.4767261927799877E-2	3.4899249124274556E-2	4.288831268788762E-2	4.9275188215547105E-2	5.4437736993091068E-2	5.8647930267533344E-2	6.2106424004021665E-2	6.4964379639852465E-2	6.7337707785595891E-2	6.931664192317788E-2	7.0972340565131242E-2	7.2361544968452263E-2	7.3529932497167438E-2	7.4514575397264693E-2	7.5345773549586381E-2	7.6048441096762565E-2	7.6643169774221587E-2	7.7147054321572428E-2	7.7574340309099821E-2	7.7936937653714011E-2	7.8244831301421902E-2	7.8506412314713891E-2	7.8728746669641803E-2	7.8917794872525038E-2	7.9078592397002323E-2	7.9215398648117219E-2	7.9331820479262793E-2	7.9430914998011248E-2	7.9515275401582874E-2	7.958710285967574E-2	7.9648266856288341E-2	7.9700355944406276E-2	7.9744720534433711E-2	7.9782508995588364E-2	7.9814698190513456E-2	7.9842119297530711E-2	7.9865479696843433E-2	7.9885381525013566E-2	7.9902337410502344E-2	7.9916783843827055E-2	7.9929092524659628E-2	7.9939580015700784E-2	7.9948515940540199E-2	7.9956129959934286E-2	7.9962617711973438E-2	7.9968145855542794E-2	7.9972856370130296E-2	7.9976870219897744E-2	7.9980290461688197E-2	7.9983204900189397E-2	7.9985688349721196E-2	7.9987804553537822E-2	7.9989607826830511E-2	7.9991144445909157E-2	7.9992453847566702E-2	7.9993569632011985E-2	7.9994520428680271E-2	7.9995330638036322E-2	7.9996021047022747E-2	7.9996609370205585E-2	7.9997110703491803E-2	7.9997537910243777E-2	7.9997901948915207E-2	7.9998212161797477E-2	7.9998476507576743E-2	7.9998701766252012E-2	7.9998893719408715E-2	7.9999057291218367E-2	7.9999196676532547E-2	7.999931545363026E-2	7.9999416668068424E-2	7.9999502918228771E-2	7.9999576414356621E-2	7.9999639044397997E-2	7.9999692414546741E-2	7.9999737892145983E-2	7.9999776646964227E-2	7.9999809671446265E-2	7.9999837811967067E-2	7.999986179284857E-2	7.9999882227924202E-2	7.999989964085219E-2	7.9999914479918388E-2	7.9999927124315695E-2	7.999993789913229E-2	7.9999947082399547E-2	7.9999954905177972E-2	Post smoothing	0.12816689165448891	0.15458755776831334	0.14505573944457306	0.133201251435491	0.12636047456764699	0.1243764823998923	0.12571569222075052	0.12905510885359206	0.13351963704614156	0.1385904999341121	0.13568939636530519	0.13068618610073801	0.12593877459287683	0.12147079804693228	0.11729807877458387	0.11342904938113096	0.10986547211847397	0.10660335339109861	0.10363395778312667	0.10094483929675024	9.8520825683346969E-2	9.6344911235373143E-2	9.4399031556699597E-2	9.2664709047486804E-2	9.112356946201805E-2	8.9757737926338121E-2	8.8550127672396783E-2	8.7484637086103101E-2	8.6546271148436826E-2	8.5721202583131761E-2	8.4996786517018474E-2	8.4361540584523276E-2	8.3805100444869218E-2	8.3318158791669372E-2	8.2892394226536492E-2	8.2520394889308069E-2	8.2195580492045117E-2	8.1912125391159218E-2	8.1664884524535131E-2	8.144932340877209E-2	8.12614529142901E-2	8.1097769177307155E-2	8.0955198747445722E-2	8.0831048889393298E-2	8.0722962830842349E-2	8.0628879671862164E-2	8.0546998625570465E-2	8.047574723744888E-2	8.0413753229002571E-2	8.035981961690819E-2	8.0312902776647599E-2	8.0272093139124756E-2	8.0236598232086509E-2	8.0205727802897808E-2	8.0178880782897366E-2	8.0155533877396046E-2	8.0135231588055689E-2	8.0117577493771464E-2	8.0102226637805529E-2	8.0088878883159742E-2	8.0077273117441949E-2	8.0067182199902165E-2	8.0058408557417859E-2	8.0050780347925787E-2	8.0044148118300074E-2	8.0038381894216748E-2	8.0033368646768022E-2	8.0029010087109276E-2	8.0025220747072412E-2	8.0021926309357339E-2	8.0019062153992015E-2	8.001657209487667E-2	8.0014407279373367E-2	8.0012525232187715E-2	8.0010889023563125E-2	8.0009466545296171E-2	8.0008229881808779E-2	8.0007154762920418E-2	8.0006220087918134E-2	8.0005407511698934E-2	8.0004701085327978E-2	8.0004086942672803E-2	8.0003553028980212E-2	8.0003088863824789E-2	8.0002685335902379E-2	8.000233452391492E-2	8.0002029541416553E-2	8.0001764401401942E-2	8.0001533899102251E-2	8.0001333509438055E-2	8.0001159298666247E-2	8.0001007846783656E-2	8.0000876180589708E-2	8.0000761715383728E-2	8.0000662203933315E-2	8.00005756927058E-2	8.0000500483500492E-2	8.0000435099595757E-2	8.0000378257540028E-2	8.0000328841441704E-2	
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Documentation

		Documentation

		Purpose

		The purpose of this spreadsheet is to derive the risk free interest rate yield curve for Sri Lanka for RBC calculations

		Underlying methodology

		1. Three segment approach for derivation of yield curve has been used in this spreadsheet. 

				Segment 1		Derivation of risk free rates based on the available market data at terms to maturities where the market information is deep, liquid and reliable. Rates are interpolated between the terms where reliable data is not available

				Segment 2		Extrapolated from the last liquid point to convergence point using Smith-Wilson technique

				Segment 3		Set equal to ultimate forward rates at the convergence point

		2. Mean reversion

				Within the first segment, since the rates are subject to material short-term fluctuations, a mean-reversion rate has been used based on historical averages 

		3. Interpolation and extrapolation methodology

				Smith-Wilson methodology has been adopted for interpolation between terms to maturity with reliable data and extrapolation beyond last liquid point

				The alpha shall be greater than 0.05 and shall be minimum value such that the difference between UFR and derived forward rate at the convergence point is less than 0.1 basis points. 

				Other details around Smith Wilson methodology including the modelling is available at:

				http://www.ressources-actuarielles.net/EXT/ISFA/fp-isfa.nsf/2b0481298458b3d1c1256f8a0024c478/bd689cce9bb2aeb5c1257998001ede2b/$FILE/A_Technical_Note_on_the_Smith-Wilson_Method_100701.pdf

		4. Convergence point

				Convergence point has been set as later of 60 years or LLP + 30 years

		5. Ultimate forward rate

				Ultimate forward rate has been derived as the sum of long term inflation target and expected real interest rates. For inflation target, the following approach has been adopted:

				·        1%, where the inflation target is lower than or equal to 1%; 

				·        2%, where the inflation target is higher than 1% and lower than 3%; 

				·        3%, where the inflation target is higher or equal to 3% and lower than 4%; and

				·        4%, otherwise

				However, a pragmatic approach shall be taken in case the historic and inflation targets are materially different from the prescribed limits

				For real rate of interest, the estimate has been based on simple average of historic real GDP growth rates from the year 2000

		Process to update the spreadsheet

		Tab - Inputs

				This tab contains general and static inputs. Please update all general inputs at each valuation date in case of any change

				Sources of various inputs:

				Real rates:		https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=true

				Inflation target:		https://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf

		Tab - Bond yield data

				This tab has details around treasury bonds and treasury bills currently traded in the market. 

				Update this tab using the  [Two way Quotes (Treasury Bonds)] and [Two way Quotes (Treasury Bills)] data published by CBSL on a weekly basis. For each month, the report corresponding to Friday which is closest to the month end shall be used

				Source: 		https://www.cbsl.gov.lk/statistics/economic-indicators/weekly-indicators

				Ensure that the formula for coupon and outstanding term to maturity are working correctly.

		Tab - Historic RFR

				This tab contains all historic risk free yield curves from December 2017 for derivation of mean-reversion interest rate based on the historic yields

		Tab - Spot rates

				This tab calculates spot rates from the treasury bond and treasury bill data using the bootstrapping approach

				Spot rates are derived at an interval of 0.5 years term to maturity till year 10

				First step is the selection of treasury bonds for each term to maturity from all the available bonds as per [Bond yield data] tab. This is done by selecting the bond which is closed to the term to maturity at each duration

				Link the information for term to maturity of 0.5 and 1 to the respective treasury bills

				Section of bootstrapping is linked to the selected bonds and perform all the required calculations. No updated or changes shall be done in this segment unless of the below:

				Currently the spot rates with term 10 are set equal to the yield to maturity of the treasury bond with outstanding duration as 10 years instead of through bootstrapping. This was done due to market volatility at the 10th year rate but has now been derived based on the bootstrapping under the current approach

				In case of any change in the availability of bonds for specific durations, the calculations for bootstrapping shall be adjusted to include / exclude the duration

		Tab - Extrapolation_Base

				This tab interpolates and extrapolates risk free rates using the Smith Wilson methodology

				Derived UFR for the extrapolation is linked to the [Inputs] tab

				Value of alpha [cell C11] shall be updated to arrive at the minimum value such that the difference in cell C13 is less than 0.1 basis points

				Calculations for smith Wilson extrapolation are present from row 15 onwards. 

				In case of addition or removal of any data points, formulas in these calculations shall be revised to refer to the updated data range. 

		Tab - Yield curves

				This tab summarises final derived risk-free interest rate yield curve including both spot and forward rates



http://www.ressources-actuarielles.net/EXT/ISFA/fp-isfa.nsf/2b0481298458b3d1c1256f8a0024c478/bd689cce9bb2aeb5c1257998001ede2b/$FILE/A_Technical_Note_on_the_Smith-Wilson_Method_100701.pdfhttps://www.cbsl.gov.lk/statistics/economic-indicators/weekly-indicatorshttps://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=truehttps://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf

Input

		General Inputs

				Valuation Date		31-Dec-24

				Average GDP growth rate in last 20 years		4.00%

				Inflation target for CBSL		4.00%

				UFR		8.00%

				Mean reversion

				Mean reversion rate		0.0%





Market Data ->





Bond yield data

		Bond yield data

		Daily two way quotes (Treasury bonds)

				Treasury Bond
 By Series		  Maturity Period (Years)		Maturity Date (DD/MM/YY)		Days to Maturity		Average Buying Price		Yield		Average Selling Price		Yield		Buying & Selling Spread		Coupon		Outstanding term to maturity (years)

				22.50%2025A		3		15-Jan-25		19		100.6406		9.11		100.6615		8.75		0.0208		22.50%		0.052

				10.25%2025A		10		15-Mar-25		78		100.1704		9.18		100.2519		8.80		0.0815		10.25%		0.214

				09.00%2025A		12		1-May-25		125		99.8841		9.22		100.0103		8.85		0.1262		9.00%		0.342

				17.00%2025A		3		1-Jun-25		156		103.1772		9.18		103.3065		8.88		0.1293		17.00%		0.427

				18.00%2025A		3		1-Jul-25		186		104.3077		9.21		104.4607		8.91		0.1530		18.00%		0.509

				11.00%2025A		10		1-Aug-25		217		100.9678		9.26		101.1618		8.93		0.1939		11.00%		0.594

				10.35%2025A		8		15-Oct-25		292		100.7662		9.30		101.0211		8.96		0.2549		10.35%		0.799

				06.75%2026A		5		15-Jan-26		384		97.4661		9.33		97.7091		9.08		0.2429		6.75%		1.051

				09.00%2026A		13		1-Feb-26		401		99.7066		9.27		99.9477		9.04		0.2411		9.00%		1.098

				05.35%2026A		15		1-Mar-26		429		95.6049		9.37		95.8414		9.15		0.2365		5.35%		1.175

				22.50%2026A		4		15-May-26		504		116.6278		9.37		116.9496		9.15		0.3218		22.50%		1.380

				11.00%2026A		11		1-Jun-26		521		102.0817		9.40		102.3804		9.17		0.2987		11.00%		1.426

				11.50%2026A		10		1-Aug-26		582		103.0121		9.41		103.3207		9.20		0.3086		11.50%		1.593

				11.25%2026A		3		15-Dec-26		718		102.9366		9.57		103.2354		9.41		0.2989		11.25%		1.966

				11.40%2027A		8		15-Jan-27		749		103.2422		9.61		103.6042		9.42		0.3619		11.40%		2.051

				18.00%2027A		5		1-May-27		855		116.8574		9.76		117.3328		9.55		0.4754		18.00%		2.341

				11.75%2027A		10		15-Jun-27		900		104.3072		9.74		104.8259		9.51		0.5188		11.75%		2.464

				07.80%2027A		7		15-Aug-27		961		95.4767		9.78		95.9999		9.54		0.5232		7.80%		2.631

				20.00%2027A		5		15-Sep-27		992		123.6052		9.86		124.0951		9.67		0.4899		20.00%		2.716

				10.30%2027A		8		15-Oct-27		1022		100.9881		9.88		101.5300		9.65		0.5419		10.30%		2.798

				11.25%2027A		10		15-Dec-27		1083		103.1054		10.01		103.6197		9.81		0.5143		11.25%		2.965

				18.00%2028A		6		15-Jan-28		1114		120.4472		10.05		121.0566		9.84		0.6095		18.00%		3.050

				10.75%2028B		3		15-Feb-28		1145		101.6486		10.11		102.1015		9.94		0.4529		10.75%		3.135

				10.75%2028A		10		15-Mar-28		1174		101.3421		10.24		101.7619		10.08		0.4198		10.75%		3.214

				09.00%2028B		15		1-May-28		1221		96.5415		10.24		96.9636		10.08		0.4221		9.00%		3.343

				09.00%2028A		15		1-Jul-28		1282		96.1231		10.34		96.6947		10.14		0.5716		9.00%		3.510

				11.50%2028A		13		1-Sep-28		1344		103.5197		10.31		104.3350		10.05		0.8152		11.50%		3.680

				11.00%2028A		4		15-Oct-28		1388		101.7910		10.41		102.4261		10.20		0.6351		11.00%		3.800

				11.50%2028B		5		15-Dec-28		1449		103.3189		10.45		104.0039		10.24		0.6850		11.50%		3.967

				13.00%2029A		15		1-Jan-29		1466		107.9724		10.51		108.8691		10.25		0.8967		13.00%		4.014

				13.00%2029B		15		1-May-29		1586		108.3329		10.55		109.2867		10.29		0.9539		13.00%		4.342

				11.75%2029A		5		15-Jun-29		1631		103.4242		10.76		104.0158		10.60		0.5915		11.75%		4.465

				20.00%2029A		7		15-Jul-29		1661		133.2258		10.60		134.1983		10.38		0.9726		20.00%		4.548

				11.00%2029A		7		15-Sep-29		1723		100.9520		10.73		101.6449		10.54		0.6929		11.00%		4.717

				11.00%2030A		15		15-May-30		1965		100.1290		10.96		101.0215		10.74		0.8925		11.00%		5.380

				11.00%2030B		6		15-Oct-30		2118		100.3867		10.90		101.4824		10.64		1.0957		11.00%		5.799

				11.25%2031A		12		15-Mar-31		2269		100.6236		11.10		101.7385		10.85		1.1149		11.25%		6.212

				18.00%2031A		9		15-May-31		2330		131.1093		11.07		132.4704		10.82		1.3611		18.00%		6.379

				12.00%2031A		10		1-Dec-31		2530		103.9672		11.16		105.0798		10.93		1.1127		12.00%		6.927

				08.00%2032A		20		1-Jan-32		2561		85.1865		11.09		86.3195		10.83		1.1330		8.00%		7.012

				18.00%2032A		10		1-Jul-32		2743		133.6070		11.25		134.8727		11.05		1.2657		18.00%		7.510

				09.00%2032A		20		1-Oct-32		2835		89.1363		11.12		90.4775		10.84		1.3412		9.00%		7.762

				11.20%2033A		15		15-Jan-33		2941		100.2994		11.14		101.6740		10.88		1.3746		11.20%		8.052

				09.00%2033A		20		1-Jun-33		3078		88.4293		11.15		89.7305		10.89		1.3012		9.00%		8.427

				13.25%2033A		20		1-Jul-33		3108		111.2352		11.17		112.7022		10.92		1.4670		13.25%		8.509

				09.00%2033B		20		1-Nov-33		3231		87.8227		11.20		89.1020		10.95		1.2793		9.00%		8.846

				13.25%2034A		20		1-Jan-34		3292		108.3731		11.72		110.8448		11.30		2.4716		13.25%		9.013

				10.25%2034A		15		15-Sep-34		3549		91.4082		11.75		93.7004		11.33		2.2922		10.25%		9.717

				11.50%2035A		20		15-Mar-35		3730		98.2631		11.79		100.7948		11.36		2.5317		11.50%		10.212

				10.50%2039A		20		15-Aug-39		5344		90.8823		11.82		93.6345		11.40		2.7523		10.50%		14.631

				12.00%2041A		25		1-Jan-41		5849		105.0296		11.31		107.1552		11.04		2.1255		12.00%		16.014

				09.00%2043A		30		1-Jun-43		6730		81.9873		11.35		83.7349		11.09		1.7476		9.00%		18.426

				13.50%2044A		30		1-Jan-44		6944		116.2874		11.39		118.7314		11.11		2.4440		13.50%		19.012

				13.50%2044B		30		1-Jun-44		7096		115.9322		11.44		118.6072		11.14		2.6750		13.50%		19.428

				12.50%2045A		30		1-Mar-45		7369		108.0563		11.46		110.6044		11.16		2.5481		12.50%		20.175

		Daily two way quotes (Treasury bills)

				Remaining Maturity		Average Buying Price		Yield		Average Selling Price		Yield		Buying & Selling Spread

				6 Month		95.7946		8.78%		95.8842		8.59%		0.0896

				12 Month		91.7642		8.98%		92.0048		8.69%		0.2406





Historic RFR

		Historic risk free rates

				Maturity (yrs)		Dec-17		Mar-18		May-18		Jun-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19		Apr-19		May-19		Jun-19		Jul-19		Aug-19		Sep-19		Oct-19		Nov-19		Dec-19		Jan-20		Feb-20		Mar-20		Apr-20		May-20		Jun-20		Jul-20		Aug-20		Sep-20		Oct-20		Nov-20		Dec-20		Jan-21		Feb-21		Mar-21		Apr-21		May-21		Jun-21		Jul-21		Aug-21		Sep-21		Oct-21		Nov-21		Dec-21		Jan-22		Feb-22		Mar-22		Apr-22		May-22		Jun-22		Jul-22		Aug-22		Sep-22		Oct-22		Nov-22		Dec-22		Jan-23		Feb-23		Mar-23		Apr-23		May-23		Jun-23		Jul-23		Aug-23		Sep-23		Oct-23		Nov-23		Dec-23		Jan-24		Feb-24		Mar-24		Apr-24		May-24		Jun-24		Jul-24		Aug-24		Sep-24		Oct-24		Nov-24		Dec-24		Jan-25

				0.5		8.39%		8.77%		8.98%		8.95%		8.96%		9.81%		10.52%		10.18%		9.89%		9.96%		9.78%		9.33%		8.73%		8.52%		8.06%		7.88%		7.84%		7.72%		7.66%		7.94%		8.01%		8.11%		7.64%		6.91%		6.77%		5.21%		4.67%		4.68%		4.64%		4.66%		4.70%		4.73%		4.73%		4.86%		5.00%		5.11%		5.12%		5.14%		5.19%		5.81%		6.18%		7.91%		7.82%		8.10%		8.46%		8.62%		11.68%		20.30%		22.53%		21.56%		27.22%		27.37%		30.03%		30.74%		30.70%		30.59%		29.66%		29.35%		26.53%		25.13%		25.41%		19.66%		16.82%		14.96%		15.19%		14.84%		14.69%		14.21%		13.11%		10.02%		10.05%		9.99%		9.09%		9.82%		9.48%		9.64%		10.34%		9.75%		8.88%		8.77%		8.11%

				1		8.99%		9.78%		9.72%		9.54%		9.53%		10.52%		11.32%		11.23%		10.79%		10.87%		10.52%		10.02%		8.98%		8.76%		8.44%		8.25%		8.41%		8.38%		8.35%		8.50%		8.45%		8.63%		8.04%		7.21%		6.94%		5.36%		4.87%		4.86%		4.86%		4.91%		4.96%		4.97%		4.95%		5.06%		5.11%		5.18%		5.18%		5.20%		5.25%		5.86%		6.29%		8.11%		8.14%		8.20%		8.60%		8.76%		12.01%		21.30%		23.21%		21.68%		27.86%		28.04%		29.57%		29.58%		29.46%		29.55%		28.86%		28.45%		24.77%		23.32%		23.18%		17.60%		13.86%		13.09%		13.14%		12.93%		12.91%		12.88%		12.70%		10.10%		10.12%		10.10%		9.23%		9.90%		9.87%		9.95%		10.00%		9.96%		9.04%		8.88%		8.45%

				1.5		9.47%		9.84%		9.83%		9.64%		10.07%		10.97%		11.44%		11.16%		10.84%		10.72%		10.16%		10.44%		9.22%		8.92%		8.65%		8.78%		8.91%		8.74%		8.75%		8.63%		8.53%		9.16%		8.56%		7.64%		7.10%		5.70%		5.58%		5.22%		5.52%		5.89%		5.35%		5.52%		5.58%		5.40%		5.71%		6.15%		5.64%		5.79%		5.89%		6.23%		7.14%		8.57%		8.50%		8.47%		9.09%		9.31%		12.14%		16.76%		20.59%		21.39%		23.40%		22.89%		21.99%		23.74%		26.48%		27.89%		27.21%		27.81%		27.04%		28.12%		28.72%		24.81%		15.94%		14.42%		15.02%		14.77%		14.62%		13.81%		13.52%		11.18%		10.76%		10.79%		10.22%		10.63%		10.29%		10.44%		10.27%		10.03%		10.00%		9.51%		9.13%

				2		9.56%		9.96%		9.95%		9.90%		9.63%		10.99%		11.51%		11.32%		10.82%		11.08%		10.80%		10.54%		9.51%		9.39%		8.94%		9.06%		8.98%		8.82%		8.79%		8.90%		8.84%		9.21%		8.85%		8.33%		7.42%		5.83%		5.82%		5.32%		5.51%		5.74%		5.78%		5.80%		5.58%		5.88%		6.08%		6.25%		6.16%		6.05%		6.25%		6.72%		7.54%		8.97%		8.78%		8.86%		9.72%		9.94%		13.62%		17.35%		21.31%		19.96%		24.07%		23.15%		22.20%		24.02%		30.22%		27.30%		32.09%		32.73%		29.02%		27.85%		27.11%		29.42%		15.61%		14.31%		15.18%		14.62%		14.27%		14.09%		13.71%		11.42%		10.92%		11.11%		10.57%		10.90%		10.46%		11.03%		10.90%		10.67%		9.70%		9.70%		9.51%

				2.5		9.82%		9.72%		10.11%		10.07%		10.51%		11.08%		11.64%		11.42%		11.05%		11.23%		10.90%		10.62%		9.64%		9.55%		9.09%		9.32%		9.41%		9.33%		8.92%		9.06%		8.98%		9.43%		9.07%		8.28%		7.81%		5.90%		5.82%		5.65%		5.80%		5.62%		6.12%		6.22%		5.80%		6.26%		6.33%		6.57%		6.37%		6.43%		6.82%		7.31%		8.02%		9.26%		9.18%		9.26%		10.01%		10.44%		13.83%		17.90%		21.35%		20.15%		20.86%		27.28%		27.47%		29.52%		27.79%		32.80%		30.89%		29.54%		30.08%		27.83%		27.31%		26.10%		15.15%		13.83%		14.54%		15.12%		15.00%		14.00%		13.79%		11.75%		11.46%		11.55%		10.19%		10.91%		10.96%		11.28%		11.50%		11.61%		10.76%		9.81%		9.93%

				3		9.84%		10.25%		10.15%		10.15%		10.76%		11.16%		11.89%		11.93%		11.16%		11.10%		10.75%		10.81%		9.90%		9.82%		9.38%		9.65%		9.48%		9.39%		9.16%		9.24%		9.18%		9.52%		9.26%		8.58%		8.04%		6.36%		6.01%		5.89%		5.99%		5.92%		6.11%		6.17%		6.22%		6.57%		6.54%		6.92%		6.60%		6.71%		6.76%		7.77%		8.42%		9.43%		9.40%		9.51%		9.89%		11.38%		15.08%		18.85%		21.91%		21.39%		25.49%		26.82%		27.10%		28.53%		27.96%		28.72%		28.04%		27.12%		26.48%		29.67%		30.53%		24.61%		14.81%		14.09%		15.34%		15.03%		14.93%		14.06%		13.75%		12.02%		10.90%		12.21%		10.93%		11.03%		11.22%		11.36%		12.39%		11.82%		10.51%		10.15%		10.52%

				3.5		9.95%		10.21%		10.17%		10.34%		10.49%		11.45%		12.04%		11.84%		11.27%		11.32%		11.09%		10.88%		10.01%		9.91%		9.78%		9.94%		10.03%		9.84%		9.59%		9.77%		9.27%		9.59%		9.38%		8.68%		8.23%		6.37%		6.29%		6.11%		6.16%		6.30%		6.48%		6.51%		6.38%		6.89%		6.72%		7.00%		6.75%		6.77%		6.87%		8.18%		8.98%		9.98%		10.06%		10.30%		11.09%		11.46%		14.46%		18.80%		22.11%		21.01%		22.80%		24.49%		25.53%		26.62%		27.96%		28.85%		28.39%		27.43%		26.81%		26.09%		27.50%		23.75%		14.64%		14.06%		13.43%		14.88%		14.93%		13.88%		13.82%		12.54%		12.71%		12.27%		11.02%		11.23%		12.21%		12.67%		12.74%		12.28%		10.79%		10.51%		10.52%

				4		10.00%		10.04%		10.39%		10.47%		10.91%		11.42%		12.10%		11.82%		11.37%		11.42%		11.11%		11.03%		10.15%		10.09%		9.83%		10.05%		10.19%		9.98%		9.75%		9.83%		9.64%		9.96%		9.63%		9.05%		8.69%		6.55%		6.31%		6.32%		6.28%		6.32%		6.56%		6.56%		6.43%		6.99%		6.99%		7.24%		7.16%		7.18%		7.47%		8.43%		9.10%		9.99%		10.15%		10.86%		11.26%		11.65%		14.83%		15.75%		22.67%		20.73%		24.25%		25.42%		26.05%		27.15%		28.80%		27.97%		27.64%		27.22%		30.70%		29.13%		28.46%		24.41%		15.07%		13.67%		14.97%		14.47%		14.52%		13.85%		14.24%		13.34%		12.58%		10.76%		11.21%		12.01%		12.11%		12.71%		13.04%		12.46%		10.94%		10.66%		10.99%

				4.5		10.20%		10.34%		10.43%		10.58%		10.94%		11.60%		12.00%		11.94%		11.38%		11.39%		11.09%		11.03%		10.04%		10.12%		10.10%		10.23%		10.60%		10.41%		10.02%		10.01%		9.57%		10.01%		9.73%		8.99%		8.66%		6.66%		6.34%		6.48%		6.53%		6.53%		6.79%		6.81%		6.70%		7.15%		7.10%		7.31%		7.27%		7.47%		7.55%		8.59%		9.33%		9.95%		10.69%		10.90%		11.63%		11.91%		15.18%		18.82%		22.72%		21.02%		24.12%		23.67%		24.44%		27.00%		28.28%		27.34%		27.11%		26.97%		30.75%		26.59%		25.58%		23.68%		14.15%		13.65%		13.80%		12.29%		14.59%		14.28%		14.00%		12.90%		12.57%		12.63%		11.30%		12.04%		12.32%		12.90%		13.29%		12.66%		11.17%		11.12%		11.37%

				5		10.19%		10.60%		10.73%		10.84%		10.85%		11.55%		11.88%		11.93%		11.52%		11.47%		11.33%		11.21%		10.39%		10.23%		10.18%		10.35%		10.70%		10.39%		10.06%		10.03%		9.52%		9.99%		10.01%		9.25%		8.83%		6.74%		6.65%		6.65%		6.75%		6.63%		6.89%		6.92%		6.74%		7.26%		7.17%		7.37%		7.66%		7.66%		7.77%		8.77%		9.66%		10.86%		11.40%		11.45%		11.78%		12.05%		15.21%		19.61%		21.72%		21.21%		23.65%		23.13%		23.77%		26.22%		27.66%		26.99%		27.42%		28.09%		25.03%		24.84%		24.64%		21.45%		14.42%		13.05%		13.97%		14.27%		14.38%		14.59%		14.44%		13.34%		6.16%		6.18%		11.95%		10.06%		12.72%		13.27%		13.09%		12.61%		11.18%		11.03%		11.09%

				5.5		10.37%		10.33%		10.41%		10.80%		11.18%		11.72%		12.42%		12.13%		11.36%		11.48%		11.38%		11.25%		10.24%		10.20%		10.01%		10.42%		10.75%		10.49%		10.32%		10.18%		9.70%		10.05%		9.85%		9.25%		8.88%		7.02%		6.71%		6.75%		6.74%		6.70%		6.96%		7.05%		7.00%		7.45%		7.48%		7.88%		7.85%		7.83%		7.98%		8.74%		9.77%		11.06%		11.34%		11.29%		11.80%		11.99%		14.36%		19.06%		21.81%		20.90%		24.58%		25.41%		27.70%		27.65%		28.16%		26.70%		26.35%		25.96%		24.94%		24.77%		24.29%		20.40%		14.68%		13.47%		6.76%		7.13%		14.04%		11.50%		13.99%		13.70%		14.14%		13.19%		11.85%		12.57%		12.44%		13.46%		13.15%		12.84%		11.34%		11.27%		11.44%

				6		10.34%		10.54%		10.77%		10.86%		11.20%		11.73%		12.10%		11.84%		11.37%		11.21%		11.47%		11.34%		10.43%		10.36%		10.30%		10.40%		10.80%		10.57%		10.39%		10.25%		9.77%		10.08%		9.79%		9.13%		8.95%		6.97%		6.99%		6.92%		7.07%		7.09%		7.06%		6.93%		7.27%		7.61%		7.69%		8.03%		7.94%		7.91%		8.05%		8.81%		9.61%		11.39%		11.36%		11.71%		11.92%		12.18%		15.45%		15.60%		22.17%		20.77%		23.13%		23.72%		27.60%		27.47%		27.52%		25.87%		25.76%		25.44%		24.34%		24.57%		24.50%		20.35%		14.33%		13.70%		14.09%		15.01%		14.74%		14.38%		7.70%		7.05%		6.64%		5.85%		5.47%		12.72%		12.63%		13.28%		13.28%		12.84%		11.36%		11.12%		11.67%

				6.5		10.30%		10.67%		10.57%		10.61%		11.15%		11.75%		12.06%		11.85%		11.49%		11.51%		11.44%		11.37%		10.49%		10.44%		10.30%		10.38%		10.67%		10.44%		10.32%		10.23%		9.77%		10.11%		9.85%		9.29%		9.04%		7.16%		7.11%		7.15%		7.14%		7.22%		7.24%		7.10%		7.42%		7.57%		7.71%		8.03%		8.06%		8.07%		8.13%		8.69%		10.05%		11.42%		11.41%		11.79%		12.03%		12.32%		16.06%		19.37%		21.62%		22.12%		26.26%		24.80%		27.67%		28.21%		26.69%		25.68%		25.56%		25.95%		24.28%		23.53%		23.92%		20.50%		14.63%		13.21%		6.25%		6.67%		6.79%		13.45%		11.97%		11.26%		11.01%		11.19%		12.96%		12.72%		12.63%		13.13%		13.46%		12.96%		11.90%		11.63%		12.12%

				7		10.29%		10.63%		10.75%		10.76%		11.21%		11.79%		12.56%		12.06%		11.68%		11.50%		11.37%		11.27%		10.57%		10.42%		10.35%		10.46%		10.87%		10.60%		10.29%		10.24%		9.78%		10.18%		9.95%		9.39%		9.12%		7.24%		7.28%		7.25%		7.18%		7.23%		7.57%		7.10%		7.66%		7.82%		7.98%		8.14%		8.11%		8.21%		8.41%		9.00%		9.86%		12.08%		12.00%		12.18%		12.47%		12.74%		16.09%		19.09%		20.95%		20.34%		27.37%		26.73%		27.03%		31.61%		28.36%		27.36%		25.17%		25.16%		23.76%		22.94%		23.16%		19.30%		14.39%		13.07%		10.46%		11.13%		11.14%		11.03%		11.11%		10.95%		14.08%		13.89%		13.51%		13.12%		13.07%		13.83%		13.86%		13.00%		11.72%		11.53%		11.59%

				7.5		10.50%		10.80%		10.69%		10.80%		10.97%		11.60%		12.40%		12.05%		11.63%		11.74%		11.52%		11.44%		10.76%		10.65%		10.44%		10.49%		10.91%		10.76%		10.27%		10.27%		9.84%		10.20%		10.00%		9.20%		9.20%		7.31%		7.35%		7.50%		7.39%		7.48%		7.54%		7.11%		7.58%		7.88%		8.04%		8.23%		8.32%		8.39%		8.70%		9.44%		9.73%		11.51%		12.10%		12.26%		12.40%		12.91%		15.98%		18.70%		20.43%		21.02%		24.54%		24.16%		26.27%		26.60%		26.26%		24.19%		24.20%		24.19%		22.89%		22.13%		24.11%		19.78%		13.99%		13.13%		13.19%		13.82%		14.88%		14.15%		14.73%		14.66%		15.09%		14.63%		13.10%		12.80%		12.52%		13.04%		13.28%		12.83%		11.96%		11.83%		12.20%

				8		10.44%		10.46%		10.80%		10.94%		11.17%		11.93%		12.60%		12.24%		11.61%		11.75%		11.60%		11.53%		10.84%		10.76%		10.50%		10.55%		10.95%		10.78%		10.33%		10.43%		9.99%		10.24%		10.05%		9.58%		9.23%		7.43%		7.34%		7.39%		7.56%		7.54%		7.77%		7.17%		7.93%		8.39%		8.65%		8.41%		8.39%		8.52%		8.99%		9.85%		10.22%		11.63%		12.18%		12.34%		12.48%		12.88%		16.47%		19.48%		21.17%		20.39%		23.67%		23.31%		25.28%		25.58%		25.27%		25.15%		25.00%		25.16%		23.75%		23.12%		23.28%		18.78%		13.99%		13.10%		13.93%		13.85%		14.15%		13.42%		14.10%		13.45%		10.60%		10.68%		5.74%		5.17%		12.96%		13.72%		13.89%		12.99%		11.77%		11.21%		11.89%

				8.5		10.42%		10.87%		10.97%		11.13%		11.16%		12.00%		12.96%		12.28%		11.67%		11.80%		11.76%		11.57%		10.73%		10.72%		10.52%		10.50%		10.95%		10.82%		10.38%		10.35%		10.00%		10.20%		10.13%		9.44%		9.36%		7.70%		7.77%		7.82%		7.75%		7.58%		7.86%		7.66%		7.95%		8.32%		8.80%		8.70%		8.68%		8.53%		8.74%		9.43%		10.35%		12.04%		11.96%		12.28%		12.41%		12.79%		16.16%		18.99%		20.56%		22.76%		27.89%		23.44%		27.20%		27.45%		25.72%		27.76%		25.85%		26.82%		24.63%		23.70%		23.05%		18.68%		13.74%		12.61%		9.69%		10.22%		10.39%		5.43%		6.10%		14.37%		14.92%		14.03%		13.33%		13.56%		13.29%		13.41%		13.68%		13.22%		12.10%		11.32%		11.98%

				9		10.45%		11.01%		11.05%		11.18%		11.21%		11.94%		12.46%		12.48%		12.01%		11.73%		11.87%		11.66%		10.77%		10.68%		10.47%		10.45%		10.95%		10.84%		10.52%		10.52%		10.12%		10.37%		10.34%		9.61%		9.47%		7.68%		7.68%		7.82%		7.79%		7.90%		8.16%		8.08%		7.99%		8.56%		8.71%		8.45%		8.51%		8.68%		8.88%		9.53%		10.40%		12.00%		11.93%		12.60%		12.64%		12.93%		15.89%		14.67%		22.24%		22.11%		34.10%		25.37%		33.45%		30.26%		27.37%		25.62%		25.84%		25.29%		23.35%		22.35%		20.73%		19.11%		13.46%		12.69%		13.68%		13.57%		13.56%		14.63%		14.15%		13.85%		14.29%		10.72%		10.59%		13.95%		12.93%		13.49%		13.79%		13.20%		12.12%		11.40%		12.66%

				9.5		10.51%		11.07%		10.76%		10.79%		11.18%		11.98%		12.44%		12.18%		11.80%		11.75%		11.85%		11.65%		10.98%		10.93%		10.67%		10.61%		11.03%		10.87%		10.63%		10.50%		10.04%		10.43%		10.30%		9.80%		9.67%		7.98%		7.56%		7.69%		7.63%		7.77%		8.11%		8.24%		8.16%		8.70%		8.85%		8.60%		8.66%		8.52%		9.00%		10.12%		10.35%		11.47%		12.50%		12.54%		12.58%		12.86%		16.50%		14.88%		22.85%		22.46%		31.28%		23.56%		22.89%		27.07%		39.33%		29.60%		27.15%		27.18%		22.25%		22.87%		21.86%		18.92%		13.02%		11.99%		12.84%		9.92%		9.76%		13.15%		13.49%		14.04%		14.58%		14.46%		14.40%		13.98%		13.61%		13.50%		13.82%		13.68%		12.62%		12.31%		12.52%

				10		10.53%		10.60%		10.95%		10.89%		11.32%		11.97%		13.07%		12.39%		12.14%		11.93%		12.02%		11.71%		11.17%		10.97%		10.64%		10.68%		11.10%		10.99%		10.77%		10.65%		10.03%		10.29%		10.21%		9.45%		9.32%		7.56%		7.74%		7.87%		7.81%		7.95%		8.27%		8.36%		7.98%		8.55%		8.67%		8.49%		8.46%		8.67%		9.13%		10.19%		10.41%		11.18%		12.04%		11.88%		12.70%		12.67%		14.45%		19.61%		21.47%		21.13%		30.48%		25.09%		30.61%		28.86%		27.97%		27.04%		25.84%		25.84%		24.06%		23.94%		22.80%		18.76%		13.52%		12.56%		12.24%		12.82%		12.92%		12.93%		12.92%		13.18%		13.20%		13.12%		12.92%		13.05%		12.99%		13.15%		13.44%		13.09%		11.96%		11.65%		12.00%

				Frequency distribution

				Lower Bound		Upper Bound		Number of observations

				0%		2%		- 0

				2%		4%		- 0

				4%		6%		- 0

				6%		8%		6

				8%		10%		10

				10%		12%		26

				12%		14%		23

				14%		16%		1

				16%		18%		- 0

				18%		20%		2

				20%		22%		2

				22%		24%		2

				24%		26%		4

				26%		28%		2

				28%		30%		1

				30%		32%		2

				32%		34%		- 0

				34%		36%		- 0

						Total		81





10 year spot rates
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Calculation -->





Spot rates

		Derivation of yields from market data

		Selection of bonds



				Term to maturity		Bond		Maturity date		Coupon		Price		Yield		Spread		Actual term to maturity

				0.5		Treasury bill		na		na		95.88		8.59%		0.09%		180

				1		Treasury bill		na		na		92.00		8.69%		0.24%		360

				1.5		11.00%2026A		01-Jun-26		11.00%		102.38		9.17%		0.30%		521

				2		11.25%2026A		15-Dec-26		11.25%		103.24		9.41%		0.30%		718

				2.5		11.75%2027A		15-Jun-27		11.75%		104.83		9.51%		0.52%		900

				3		11.25%2027A		15-Dec-27		11.25%		103.62		9.81%		0.51%		1,083

				3.5		09.00%2028A		01-Jul-28		9.00%		96.69		10.14%		0.57%		1,282

				4		11.50%2028B		15-Dec-28		11.50%		104.00		10.24%		0.69%		1,449

				4.5		11.75%2029A		15-Jun-29		11.75%		104.02		10.60%		0.59%		1,631

				5		11.00%2029A		15-Sep-29		11.00%		101.64		10.54%		0.69%		1,723

				5.5		11.00%2030A		15-May-30		11.00%		101.02		10.74%		0.89%		1,965

				6		11.00%2030B		15-Oct-30		11.00%		101.48		10.64%		1.10%		2,118

				6.5		18.00%2031A		15-May-31		18.00%		132.47		10.82%		1.36%		2,330

				7		12.00%2031A		01-Dec-31		12.00%		105.08		10.93%		1.11%		2,530

				7.5		18.00%2032A		01-Jul-32		18.00%		134.87		11.05%		1.27%		2,743

				8		09.00%2032A		01-Oct-32		9.00%		90.48		10.84%		1.34%		2,835

				8.5		09.00%2033A		01-Jun-33		9.00%		89.73		10.89%		1.30%		3,078

				9		09.00%2033B		01-Nov-33		9.00%		89.10		10.95%		1.28%		3,231

				9.5		13.25%2034A		01-Jan-34		13.25%		110.84		11.30%		2.47%		3,292

				10		10.25%2034A		15-Sep-34		10.25%		93.70		11.33%		2.29%		3,549

		Bootstrapping

				Term to maturity		Coupon		Price		Sum of Prior Coupons' PVs		Final Payment		Spot Rate

				0.5		na		95.88		n/a		100.00		8.59

				1		na		92.00		n/a		100.00		8.69

				1.5		11.00		102.38		10.32		105.50		9.30

				2		11.25		103.24		15.47		105.63		9.48

				2.5		11.75		104.83		21.04		105.88		9.58

				3		11.25		103.62		24.59		105.63		9.91

				3.5		9.00		96.69		23.04		104.50		10.25

				4		11.50		104.00		33.49		105.75		10.39

				4.5		11.75		104.02		38.14		105.88		10.83

				5		11.00		101.64		39.13		105.50		10.74

				5.5		11.00		101.02		42.39		105.50		10.97

				6		11.00		101.48		45.44		105.50		10.83

				6.5		18.00		132.47		79.14		109.00		11.31

				7		12.00		105.08		55.70		106.00		11.22

				7.5		18.00		134.87		87.74		109.00		11.50

				8		9.00		90.48		45.82		104.50		10.91

				8.5		9.00		89.73		47.74		104.50		11.02

				9		9.00		89.10		49.55		104.50		11.09

				9.5		13.25		110.84		75.45		106.63		11.95

				10		10.25		93.70		60.07		105.13		11.73







Extrapolation_Base

		Smith Wilson extrapolation

		General Inputs

				Average GDP growth rate in last 20 years		4.00%

				Inflation target for CBSL		4.00%

				UFR		8.00%

				Log normal of UFR		7.70%

				Last liquid point		10

				Convergence point (CP)		60

				Alpha		0.16		minimum alpha, subject to greater than 0.05 such that the difference between UFR and forward rate at convergence point is less than 0.1 bps

				Forward rate at CP		8.01%

				Gap		0.01%

				Only input data points that were reliable

				Term to maturity		Spot rates		Check				Price of bond		u		p-u		ζ

				1		8.69%		-0.00%				0.9200		0.9259		(0.0059)		12.31

				2		9.48%		-0.00%				0.8343		0.8573		(0.0230)		(11.09)

				3		9.91%		-0.00%				0.7532		0.7938		(0.0406)		6.62

				4		10.39%		-0.00%				0.6733		0.7350		(0.0617)		8.26

				5		10.74%		-0.00%				0.6003		0.6806		(0.0802)		(39.05)

				6		10.83%		-0.00%				0.5397		0.6302		(0.0905)		80.33

				7		11.22%		-0.00%				0.4752		0.5835		(0.1083)		(108.81)

				8		10.91%		-0.00%				0.4367		0.5403		(0.1036)		64.82

				9		11.09%		-0.00%				0.3881		0.5002		(0.1122)		16.87

				10		11.73%		-0.00%				0.3299		0.4632		(0.1333)		(25.77)



												

												

												

												

												

												

				Wilson functions matrix

						1		2		3		4		5		6		7		8		9		10

				1		0.01978		0.03439		0.04452		0.05123		0.05533		0.05746		0.05812		0.05769		0.05648		0.05471

				2		0.03439		0.06148		0.08071		0.09350		0.10138		0.10555		0.10695		0.10630		0.10417		0.10098

				3		0.04452		0.08071		0.10804		0.12666		0.13828		0.14461		0.14697		0.14640		0.14370		0.13948

				4		0.05123		0.09350		0.12666		0.15075		0.16628		0.17503		0.17869		0.17857		0.17569		0.17084

				5		0.05533		0.10138		0.13828		0.16628		0.18572		0.19726		0.20262		0.20336		0.20073		0.19567

				6		0.05746		0.10555		0.14461		0.17503		0.19726		0.21178		0.21929		0.22135		0.21940		0.21454

				7		0.05812		0.10695		0.14697		0.17869		0.20262		0.21929		0.22921		0.23305		0.23222		0.22798

				8		0.05769		0.10630		0.14640		0.17857		0.20336		0.22135		0.23305		0.23896		0.23969		0.23648

				9		0.05648		0.10417		0.14370		0.17569		0.20073		0.21940		0.23222		0.23969		0.24226		0.24048

				10		0.05471		0.10098		0.13948		0.17084		0.19567		0.21454		0.22798		0.23648		0.24048		0.24038







				Inverse of wilson functions

						1		2		3		4		5		6		7		8		9		10

				1		2,831		(2,935)		1,381		(399)		115		(33)		10		(3)		1		(0)

				2		(2,935)		4,682		(3,822)		1,726		(499)		144		(42)		12		(3)		1

				3		1,381		(3,822)		5,577		(4,491)		2,022		(584)		169		(49)		13		(2)

				4		(399)		1,726		(4,491)		6,514		(5,242)		2,360		(682)		196		(53)		10

				5		115		(499)		2,022		(5,242)		7,599		(6,114)		2,751		(792)		215		(40)

				6		(33)		144		(584)		2,360		(6,114)		8,863		(7,128)		3,195		(867)		160

				7		10		(42)		169		(682)		2,751		(7,128)		10,323		(8,258)		3,500		(645)

				8		(3)		12		(49)		196		(792)		3,195		(8,258)		11,814		(8,716)		2,605

				9		1		(3)		13		(53)		215		(867)		3,500		(8,716)		10,083		(4,202)

				10		(0)		1		(2)		10		(40)		160		(645)		2,605		(4,202)		2,141







				Derivation of yield curve

						Set of all wilson functions

				Term to maturity		1		2		3		4		5		6		7		8		9		10								Price		Spot Risk Free		Fwd Risk Free

				1		0.01978		0.03439		0.04452		0.05123		0.05533		0.05746		0.05812		0.05769		0.05648		0.05471								0.92		8.69%		8.69%

				2		0.03439		0.06148		0.08071		0.09350		0.10138		0.10555		0.10695		0.10630		0.10417		0.10098								0.83		9.48%		10.27%

				3		0.04452		0.08071		0.10804		0.12666		0.13828		0.14461		0.14697		0.14640		0.14370		0.13948								0.75		9.91%		10.77%

				4		0.05123		0.09350		0.12666		0.15075		0.16628		0.17503		0.17869		0.17857		0.17569		0.17084								0.67		10.39%		11.87%

				5		0.05533		0.10138		0.13828		0.16628		0.18572		0.19726		0.20262		0.20336		0.20073		0.19567								0.60		10.74%		12.15%

				6		0.05746		0.10555		0.14461		0.17503		0.19726		0.21178		0.21929		0.22135		0.21940		0.21454								0.54		10.83%		11.25%

				7		0.05812		0.10695		0.14697		0.17869		0.20262		0.21929		0.22921		0.23305		0.23222		0.22798								0.48		11.22%		13.57%

				8		0.05769		0.10630		0.14640		0.17857		0.20336		0.22135		0.23305		0.23896		0.23969		0.23648								0.44		10.91%		8.82%

				9		0.05648		0.10417		0.14370		0.17569		0.20073		0.21940		0.23222		0.23969		0.24226		0.24048								0.39		11.09%		12.52%

				10		0.05471		0.10098		0.13948		0.17084		0.19567		0.21454		0.22798		0.23648		0.24048		0.24038								0.33		11.73%		17.63%

				11		0.05256		0.09707		0.13421		0.16463		0.18891		0.20764		0.22133		0.23044		0.23543		0.23666								0.28		12.30%		18.13%

				12		0.05017		0.09270		0.12827		0.15751		0.18103		0.19935		0.21300		0.22243		0.22805		0.23024								0.24		12.71%		17.38%

				13		0.04764		0.08806		0.12192		0.14986		0.17243		0.19018		0.20359		0.21310		0.21910		0.22196								0.20		13.01%		16.63%

				14		0.04505		0.08329		0.11538		0.14192		0.16346		0.18051		0.19354		0.20295		0.20914		0.21244								0.18		13.21%		15.89%

				15		0.04245		0.07851		0.10880		0.13391		0.15435		0.17063		0.18316		0.19237		0.19859		0.20216								0.15		13.34%		15.17%

				16		0.03989		0.07378		0.10229		0.12596		0.14529		0.16074		0.17272		0.18163		0.18778		0.19149								0.13		13.41%		14.48%

				17		0.03739		0.06918		0.09594		0.11818		0.13639		0.15100		0.16240		0.17094		0.17695		0.18071								0.12		13.44%		13.82%

				18		0.03498		0.06474		0.08979		0.11065		0.12776		0.14153		0.15232		0.16046		0.16627		0.17000								0.10		13.42%		13.20%

				19		0.03268		0.06048		0.08390		0.10342		0.11946		0.13239		0.14257		0.15030		0.15587		0.15953								0.09		13.38%		12.62%

				20		0.03048		0.05642		0.07829		0.09653		0.11153		0.12365		0.13322		0.14053		0.14584		0.14938								0.08		13.31%		12.08%

				21		0.02840		0.05258		0.07296		0.08998		0.10399		0.11533		0.12431		0.13119		0.13623		0.13963								0.07		13.23%		11.60%

				22		0.02644		0.04894		0.06793		0.08379		0.09686		0.10745		0.11586		0.12232		0.12708		0.13033								0.07		13.14%		11.15%

				23		0.02459		0.04553		0.06320		0.07796		0.09013		0.10002		0.10787		0.11393		0.11841		0.12150								0.06		13.03%		10.76%

				24		0.02286		0.04232		0.05875		0.07248		0.08381		0.09302		0.10035		0.10602		0.11022		0.11314								0.05		12.92%		10.40%

				25		0.02123		0.03931		0.05458		0.06734		0.07789		0.08646		0.09329		0.09858		0.10252		0.10527								0.05		12.81%		10.09%

				26		0.01972		0.03650		0.05068		0.06254		0.07234		0.08031		0.08667		0.09161		0.09529		0.09788								0.04		12.69%		9.81%

				27		0.01830		0.03388		0.04704		0.05805		0.06715		0.07456		0.08048		0.08508		0.08852		0.09095								0.04		12.57%		9.56%

				28		0.01698		0.03143		0.04365		0.05387		0.06232		0.06920		0.07470		0.07898		0.08219		0.08446								0.04		12.46%		9.35%

				29		0.01575		0.02916		0.04049		0.04997		0.05781		0.06420		0.06931		0.07329		0.07628		0.07840								0.03		12.34%		9.16%

				30		0.01460		0.02704		0.03754		0.04634		0.05361		0.05955		0.06429		0.06799		0.07077		0.07275								0.03		12.23%		9.00%

				31		0.01354		0.02506		0.03481		0.04296		0.04971		0.05521		0.05962		0.06305		0.06564		0.06748								0.03		12.12%		8.86%

				32		0.01255		0.02323		0.03226		0.03982		0.04608		0.05119		0.05527		0.05846		0.06087		0.06258								0.03		12.01%		8.74%

				33		0.01163		0.02153		0.02990		0.03691		0.04271		0.04744		0.05123		0.05420		0.05643		0.05802								0.02		11.91%		8.63%

				34		0.01077		0.01995		0.02771		0.03420		0.03958		0.04397		0.04748		0.05023		0.05230		0.05379								0.02		11.81%		8.54%

				35		0.00998		0.01849		0.02567		0.03169		0.03667		0.04074		0.04400		0.04655		0.04847		0.04985								0.02		11.71%		8.46%

				36		0.00925		0.01713		0.02378		0.02936		0.03398		0.03775		0.04077		0.04313		0.04492		0.04619								0.02		11.61%		8.40%

				37		0.00857		0.01586		0.02203		0.02720		0.03148		0.03497		0.03777		0.03996		0.04162		0.04280								0.02		11.52%		8.34%

				38		0.00794		0.01470		0.02041		0.02520		0.02916		0.03239		0.03499		0.03702		0.03855		0.03966								0.02		11.44%		8.29%

				39		0.00735		0.01361		0.01890		0.02334		0.02701		0.03001		0.03241		0.03429		0.03571		0.03674								0.02		11.36%		8.25%

				40		0.00681		0.01261		0.01751		0.02162		0.02502		0.02779		0.03002		0.03176		0.03308		0.03403								0.01		11.28%		8.21%

				41		0.00631		0.01168		0.01622		0.02002		0.02317		0.02574		0.02781		0.02942		0.03064		0.03152								0.01		11.20%		8.18%

				42		0.00584		0.01081		0.01502		0.01854		0.02146		0.02384		0.02575		0.02725		0.02838		0.02919								0.01		11.13%		8.15%

				43		0.00541		0.01001		0.01391		0.01717		0.01987		0.02208		0.02385		0.02524		0.02629		0.02704								0.01		11.06%		8.13%

				44		0.00501		0.00927		0.01288		0.01590		0.01840		0.02045		0.02209		0.02337		0.02434		0.02504								0.01		10.99%		8.11%

				45		0.00464		0.00859		0.01193		0.01473		0.01704		0.01894		0.02045		0.02164		0.02254		0.02319								0.01		10.92%		8.10%

				46		0.00429		0.00795		0.01105		0.01364		0.01578		0.01754		0.01894		0.02004		0.02088		0.02148								0.01		10.86%		8.08%

				47		0.00398		0.00736		0.01023		0.01263		0.01461		0.01624		0.01754		0.01856		0.01933		0.01989								0.01		10.80%		8.07%

				48		0.00368		0.00682		0.00947		0.01169		0.01353		0.01504		0.01624		0.01719		0.01790		0.01842								0.01		10.74%		8.06%

				49		0.00341		0.00631		0.00877		0.01083		0.01253		0.01392		0.01504		0.01592		0.01658		0.01706								0.01		10.69%		8.05%

				50		0.00316		0.00585		0.00812		0.01003		0.01160		0.01289		0.01393		0.01474		0.01535		0.01579								0.01		10.63%		8.04%

				51		0.00292		0.00541		0.00752		0.00928		0.01075		0.01194		0.01290		0.01365		0.01422		0.01462								0.01		10.58%		8.04%

				52		0.00271		0.00501		0.00696		0.00860		0.00995		0.01106		0.01194		0.01264		0.01316		0.01354								0.01		10.53%		8.03%

				53		0.00251		0.00464		0.00645		0.00796		0.00921		0.01024		0.01106		0.01170		0.01219		0.01254								0.01		10.48%		8.03%

				54		0.00232		0.00430		0.00597		0.00737		0.00853		0.00948		0.01024		0.01084		0.01129		0.01161								0.00		10.44%		8.02%

				55		0.00215		0.00398		0.00553		0.00683		0.00790		0.00878		0.00948		0.01003		0.01045		0.01075								0.00		10.39%		8.02%

				56		0.00199		0.00369		0.00512		0.00632		0.00731		0.00813		0.00878		0.00929		0.00968		0.00996								0.00		10.35%		8.02%

				57		0.00184		0.00341		0.00474		0.00585		0.00677		0.00753		0.00813		0.00860		0.00896		0.00922								0.00		10.31%		8.01%

				58		0.00171		0.00316		0.00439		0.00542		0.00627		0.00697		0.00753		0.00797		0.00830		0.00854								0.00		10.27%		8.01%

				59		0.00158		0.00293		0.00406		0.00502		0.00581		0.00645		0.00697		0.00738		0.00768		0.00790								0.00		10.23%		8.01%

				60		0.00146		0.00271		0.00376		0.00465		0.00538		0.00597		0.00645		0.00683		0.00711		0.00732								0.00		10.19%		8.01%

				61		0.00135		0.00251		0.00348		0.00430		0.00498		0.00553		0.00598		0.00632		0.00659		0.00678								0.00		10.16%		8.01%

				62		0.00125		0.00232		0.00323		0.00398		0.00461		0.00512		0.00553		0.00585		0.00610		0.00627								0.00		10.12%		8.01%

				63		0.00116		0.00215		0.00299		0.00369		0.00427		0.00474		0.00512		0.00542		0.00565		0.00581								0.00		10.09%		8.01%

				64		0.00108		0.00199		0.00277		0.00341		0.00395		0.00439		0.00474		0.00502		0.00523		0.00538								0.00		10.05%		8.00%

				65		0.00100		0.00184		0.00256		0.00316		0.00366		0.00407		0.00439		0.00465		0.00484		0.00498								0.00		10.02%		8.00%

				66		0.00092		0.00171		0.00237		0.00293		0.00339		0.00376		0.00407		0.00430		0.00448		0.00461								0.00		9.99%		8.00%

				67		0.00085		0.00158		0.00220		0.00271		0.00314		0.00349		0.00377		0.00398		0.00415		0.00427								0.00		9.96%		8.00%

				68		0.00079		0.00146		0.00203		0.00251		0.00291		0.00323		0.00349		0.00369		0.00384		0.00395								0.00		9.93%		8.00%

				69		0.00073		0.00136		0.00188		0.00232		0.00269		0.00299		0.00323		0.00342		0.00356		0.00366								0.00		9.90%		8.00%

				70		0.00068		0.00125		0.00174		0.00215		0.00249		0.00277		0.00299		0.00316		0.00330		0.00339								0.00		9.88%		8.00%

				71		0.00063		0.00116		0.00161		0.00199		0.00231		0.00256		0.00277		0.00293		0.00305		0.00314								0.00		9.85%		8.00%

				72		0.00058		0.00108		0.00149		0.00184		0.00214		0.00237		0.00256		0.00271		0.00283		0.00291								0.00		9.82%		8.00%

				73		0.00054		0.00100		0.00138		0.00171		0.00198		0.00220		0.00237		0.00251		0.00262		0.00269								0.00		9.80%		8.00%

				74		0.00050		0.00092		0.00128		0.00158		0.00183		0.00203		0.00220		0.00233		0.00242		0.00249								0.00		9.78%		8.00%

				75		0.00046		0.00085		0.00119		0.00146		0.00170		0.00188		0.00203		0.00215		0.00224		0.00231								0.00		9.75%		8.00%

				76		0.00043		0.00079		0.00110		0.00136		0.00157		0.00174		0.00188		0.00199		0.00208		0.00214								0.00		9.73%		8.00%

				77		0.00040		0.00073		0.00102		0.00126		0.00145		0.00161		0.00174		0.00185		0.00192		0.00198								0.00		9.71%		8.00%

				78		0.00037		0.00068		0.00094		0.00116		0.00135		0.00150		0.00162		0.00171		0.00178		0.00183								0.00		9.68%		8.00%

				79		0.00034		0.00063		0.00087		0.00108		0.00125		0.00138		0.00150		0.00158		0.00165		0.00170								0.00		9.66%		8.00%

				80		0.00031		0.00058		0.00081		0.00100		0.00115		0.00128		0.00138		0.00147		0.00153		0.00157								0.00		9.64%		8.00%

				81		0.00029		0.00054		0.00075		0.00092		0.00107		0.00119		0.00128		0.00136		0.00141		0.00145								0.00		9.62%		8.00%

				82		0.00027		0.00050		0.00069		0.00085		0.00099		0.00110		0.00119		0.00126		0.00131		0.00135								0.00		9.60%		8.00%

				83		0.00025		0.00046		0.00064		0.00079		0.00092		0.00102		0.00110		0.00116		0.00121		0.00125								0.00		9.58%		8.00%

				84		0.00023		0.00043		0.00059		0.00073		0.00085		0.00094		0.00102		0.00108		0.00112		0.00115								0.00		9.56%		8.00%

				85		0.00021		0.00040		0.00055		0.00068		0.00079		0.00087		0.00094		0.00100		0.00104		0.00107								0.00		9.54%		8.00%

				86		0.00020		0.00037		0.00051		0.00063		0.00073		0.00081		0.00087		0.00092		0.00096		0.00099								0.00		9.53%		8.00%

				87		0.00018		0.00034		0.00047		0.00058		0.00067		0.00075		0.00081		0.00085		0.00089		0.00092								0.00		9.51%		8.00%

				88		0.00017		0.00031		0.00044		0.00054		0.00062		0.00069		0.00075		0.00079		0.00082		0.00085								0.00		9.49%		8.00%

				89		0.00016		0.00029		0.00040		0.00050		0.00058		0.00064		0.00069		0.00073		0.00076		0.00079								0.00		9.47%		8.00%

				90		0.00015		0.00027		0.00037		0.00046		0.00053		0.00059		0.00064		0.00068		0.00071		0.00073								0.00		9.46%		8.00%

				91		0.00013		0.00025		0.00035		0.00043		0.00049		0.00055		0.00059		0.00063		0.00065		0.00067								0.00		9.44%		8.00%

				92		0.00012		0.00023		0.00032		0.00040		0.00046		0.00051		0.00055		0.00058		0.00061		0.00062								0.00		9.43%		8.00%

				93		0.00012		0.00021		0.00030		0.00037		0.00042		0.00047		0.00051		0.00054		0.00056		0.00058								0.00		9.41%		8.00%

				94		0.00011		0.00020		0.00027		0.00034		0.00039		0.00044		0.00047		0.00050		0.00052		0.00053								0.00		9.40%		8.00%

				95		0.00010		0.00018		0.00025		0.00031		0.00036		0.00040		0.00044		0.00046		0.00048		0.00050								0.00		9.38%		8.00%

				96		0.00009		0.00017		0.00024		0.00029		0.00034		0.00037		0.00040		0.00043		0.00045		0.00046								0.00		9.37%		8.00%

				97		0.00008		0.00016		0.00022		0.00027		0.00031		0.00035		0.00037		0.00040		0.00041		0.00042								0.00		9.35%		8.00%

				98		0.00008		0.00015		0.00020		0.00025		0.00029		0.00032		0.00035		0.00037		0.00038		0.00039								0.00		9.34%		8.00%

				99		0.00007		0.00013		0.00019		0.00023		0.00027		0.00030		0.00032		0.00034		0.00035		0.00036								0.00		9.32%		8.00%

				100		0.00007		0.00012		0.00017		0.00021		0.00025		0.00028		0.00030		0.00031		0.00033		0.00034								0.00		9.31%		8.00%





Summary -->





Yield curves

		Yield curves

						Spot rates		Forward rates

				Term to maturity		Base		Base

				1		8.69%		8.69%

				2		9.48%		10.27%

				3		9.91%		10.77%

				4		10.39%		11.87%

				5		10.74%		12.15%

				6		10.83%		11.25%

				7		11.22%		13.57%

				8		10.91%		8.82%

				9		11.09%		12.52%

				10		11.73%		17.63%

				11		12.30%		18.13%

				12		12.71%		17.38%

				13		13.01%		16.63%

				14		13.21%		15.89%

				15		13.34%		15.17%

				16		13.41%		14.48%

				17		13.44%		13.82%

				18		13.42%		13.20%

				19		13.38%		12.62%

				20		13.31%		12.08%

				21		13.23%		11.60%

				22		13.14%		11.15%

				23		13.03%		10.76%

				24		12.92%		10.40%

				25		12.81%		10.09%

				26		12.69%		9.81%

				27		12.57%		9.56%

				28		12.46%		9.35%

				29		12.34%		9.16%

				30		12.23%		9.00%

				31		12.12%		8.86%

				32		12.01%		8.74%

				33		11.91%		8.63%

				34		11.81%		8.54%

				35		11.71%		8.46%

				36		11.61%		8.40%

				37		11.52%		8.34%

				38		11.44%		8.29%

				39		11.36%		8.25%

				40		11.28%		8.21%

				41		11.20%		8.18%

				42		11.13%		8.15%

				43		11.06%		8.13%

				44		10.99%		8.11%

				45		10.92%		8.10%

				46		10.86%		8.08%

				47		10.80%		8.07%

				48		10.74%		8.06%

				49		10.69%		8.05%

				50		10.63%		8.04%

				51		10.58%		8.04%

				52		10.53%		8.03%

				53		10.48%		8.03%

				54		10.44%		8.02%

				55		10.39%		8.02%

				56		10.35%		8.02%

				57		10.31%		8.01%

				58		10.27%		8.01%

				59		10.23%		8.01%

				60		10.19%		8.01%

				61		10.16%		8.01%

				62		10.12%		8.01%

				63		10.09%		8.01%

				64		10.05%		8.00%

				65		10.02%		8.00%

				66		9.99%		8.00%

				67		9.96%		8.00%

				68		9.93%		8.00%

				69		9.90%		8.00%

				70		9.88%		8.00%

				71		9.85%		8.00%

				72		9.82%		8.00%

				73		9.80%		8.00%

				74		9.78%		8.00%

				75		9.75%		8.00%

				76		9.73%		8.00%

				77		9.71%		8.00%

				78		9.68%		8.00%

				79		9.66%		8.00%

				80		9.64%		8.00%

				81		9.62%		8.00%

				82		9.60%		8.00%

				83		9.58%		8.00%

				84		9.56%		8.00%

				85		9.54%		8.00%

				86		9.53%		8.00%

				87		9.51%		8.00%

				88		9.49%		8.00%

				89		9.47%		8.00%

				90		9.46%		8.00%

				91		9.44%		8.00%

				92		9.43%		8.00%

				93		9.41%		8.00%

				94		9.40%		8.00%

				95		9.38%		8.00%

				96		9.37%		8.00%

				97		9.35%		8.00%

				98		9.34%		8.00%

				99		9.32%		8.00%

				100		9.31%		8.00%



Yield curve
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Documentation

		Documentation

		Purpose

		The purpose of this spreadsheet is to derive the risk free interest rate yield curve for Sri Lanka for RBC calculations

		Underlying methodology

		1. Three segment approach for derivation of yield curve has been used in this spreadsheet. 

				Segment 1		Derivation of risk free rates based on the available market data at terms to maturities where the market information is deep, liquid and reliable. Rates are interpolated between the terms where reliable data is not available

				Segment 2		Extrapolated from the last liquid point to convergence point using Smith-Wilson technique

				Segment 3		Set equal to ultimate forward rates at the convergence point

		2. Mean reversion

				Within the first segment, since the rates are subject to material short-term fluctuations, a mean-reversion rate has been used based on historical averages 

		3. Interpolation and extrapolation methodology

				Smith-Wilson methodology has been adopted for interpolation between terms to maturity with reliable data and extrapolation beyond last liquid point

				The alpha shall be greater than 0.05 and shall be minimum value such that the difference between UFR and derived forward rate at the convergence point is less than 0.1 basis points. 

				Other details around Smith Wilson methodology including the modelling is available at:

				http://www.ressources-actuarielles.net/EXT/ISFA/fp-isfa.nsf/2b0481298458b3d1c1256f8a0024c478/bd689cce9bb2aeb5c1257998001ede2b/$FILE/A_Technical_Note_on_the_Smith-Wilson_Method_100701.pdf

		4. Convergence point

				Convergence point has been set as later of 60 years or LLP + 30 years

		5. Ultimate forward rate

				Ultimate forward rate has been derived as the sum of long term inflation target and expected real interest rates. For inflation target, the following approach has been adopted:

				·        1%, where the inflation target is lower than or equal to 1%; 

				·        2%, where the inflation target is higher than 1% and lower than 3%; 

				·        3%, where the inflation target is higher or equal to 3% and lower than 4%; and

				·        4%, otherwise

				However, a pragmatic approach shall be taken in case the historic and inflation targets are materially different from the prescribed limits

				For real rate of interest, the estimate has been based on simple average of historic real GDP growth rates from the year 2000

		Process to update the spreadsheet

		Tab - Inputs

				This tab contains general and static inputs. Please update all general inputs at each valuation date in case of any change

				Sources of various inputs:

				Real rates:		https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=true

				Inflation target:		https://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf

		Tab - Bond yield data

				This tab has details around treasury bonds and treasury bills currently traded in the market. 

				Update this tab using the  [Two way Quotes (Treasury Bonds)] and [Two way Quotes (Treasury Bills)] data published by CBSL on a weekly basis. For each month, the report corresponding to Friday which is closest to the month end shall be used

				Source: 		https://www.cbsl.gov.lk/statistics/economic-indicators/weekly-indicators

				Ensure that the formula for coupon and outstanding term to maturity are working correctly.

		Tab - Historic RFR

				This tab contains all historic risk free yield curves from December 2017 for derivation of mean-reversion interest rate based on the historic yields

		Tab - Spot rates

				This tab calculates spot rates from the treasury bond and treasury bill data using the bootstrapping approach

				Spot rates are derived at an interval of 0.5 years term to maturity till year 10

				First step is the selection of treasury bonds for each term to maturity from all the available bonds as per [Bond yield data] tab. This is done by selecting the bond which is closed to the term to maturity at each duration

				Link the information for term to maturity of 0.5 and 1 to the respective treasury bills

				Section of bootstrapping is linked to the selected bonds and perform all the required calculations. No updated or changes shall be done in this segment unless of the below:

				Currently the spot rates with term 10 are set equal to the yield to maturity of the treasury bond with outstanding duration as 10 years instead of through bootstrapping. This was done due to market volatility at the 10th year rate but has now been derived based on the bootstrapping under the current approach

				In case of any change in the availability of bonds for specific durations, the calculations for bootstrapping shall be adjusted to include / exclude the duration

		Tab - Extrapolation_Base

				This tab interpolates and extrapolates risk free rates using the Smith Wilson methodology

				Derived UFR for the extrapolation is linked to the [Inputs] tab

				Value of alpha [cell C11] shall be updated to arrive at the minimum value such that the difference in cell C13 is less than 0.1 basis points

				Calculations for smith Wilson extrapolation are present from row 15 onwards. 

				In case of addition or removal of any data points, formulas in these calculations shall be revised to refer to the updated data range. 

		Tab - Yield curves

				This tab summarises final derived risk-free interest rate yield curve including both spot and forward rates



http://www.ressources-actuarielles.net/EXT/ISFA/fp-isfa.nsf/2b0481298458b3d1c1256f8a0024c478/bd689cce9bb2aeb5c1257998001ede2b/$FILE/A_Technical_Note_on_the_Smith-Wilson_Method_100701.pdfhttps://www.cbsl.gov.lk/statistics/economic-indicators/weekly-indicatorshttps://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=LK&skipRedirection=truehttps://www.cbsl.gov.lk/sites/default/files/cbslweb_documents/press/pr/press_20250129_Monetary_Policy_Review_No_1_2025_e_Ky4f5.pdf

Input

		General Inputs

				Valuation Date		31-Dec-24

				Average GDP growth rate in last 20 years		4.00%

				Inflation target for CBSL		4.00%

				UFR		8.00%

				Mean reversion

				Mean reversion rate		10.0%





Market Data ->





Bond yield data

		Bond yield data

		Daily two way quotes (Treasury bonds)

				Treasury Bond
 By Series		  Maturity Period (Years)		Maturity Date (DD/MM/YY)		Days to Maturity		Average Buying Price		Yield		Average Selling Price		Yield		Buying & Selling Spread		Coupon		Outstanding term to maturity (years)

				22.50%2025A		3		15-Jan-25		19		100.6406		9.11		100.6615		8.75		0.0208		22.50%		0.052

				10.25%2025A		10		15-Mar-25		78		100.1704		9.18		100.2519		8.80		0.0815		10.25%		0.214

				09.00%2025A		12		1-May-25		125		99.8841		9.22		100.0103		8.85		0.1262		9.00%		0.342

				17.00%2025A		3		1-Jun-25		156		103.1772		9.18		103.3065		8.88		0.1293		17.00%		0.427

				18.00%2025A		3		1-Jul-25		186		104.3077		9.21		104.4607		8.91		0.1530		18.00%		0.509

				11.00%2025A		10		1-Aug-25		217		100.9678		9.26		101.1618		8.93		0.1939		11.00%		0.594

				10.35%2025A		8		15-Oct-25		292		100.7662		9.30		101.0211		8.96		0.2549		10.35%		0.799

				06.75%2026A		5		15-Jan-26		384		97.4661		9.33		97.7091		9.08		0.2429		6.75%		1.051

				09.00%2026A		13		1-Feb-26		401		99.7066		9.27		99.9477		9.04		0.2411		9.00%		1.098

				05.35%2026A		15		1-Mar-26		429		95.6049		9.37		95.8414		9.15		0.2365		5.35%		1.175

				22.50%2026A		4		15-May-26		504		116.6278		9.37		116.9496		9.15		0.3218		22.50%		1.380

				11.00%2026A		11		1-Jun-26		521		102.0817		9.40		102.3804		9.17		0.2987		11.00%		1.426

				11.50%2026A		10		1-Aug-26		582		103.0121		9.41		103.3207		9.20		0.3086		11.50%		1.593

				11.25%2026A		3		15-Dec-26		718		102.9366		9.57		103.2354		9.41		0.2989		11.25%		1.966

				11.40%2027A		8		15-Jan-27		749		103.2422		9.61		103.6042		9.42		0.3619		11.40%		2.051

				18.00%2027A		5		1-May-27		855		116.8574		9.76		117.3328		9.55		0.4754		18.00%		2.341

				11.75%2027A		10		15-Jun-27		900		104.3072		9.74		104.8259		9.51		0.5188		11.75%		2.464

				07.80%2027A		7		15-Aug-27		961		95.4767		9.78		95.9999		9.54		0.5232		7.80%		2.631

				20.00%2027A		5		15-Sep-27		992		123.6052		9.86		124.0951		9.67		0.4899		20.00%		2.716

				10.30%2027A		8		15-Oct-27		1022		100.9881		9.88		101.5300		9.65		0.5419		10.30%		2.798

				11.25%2027A		10		15-Dec-27		1083		103.1054		10.01		103.6197		9.81		0.5143		11.25%		2.965

				18.00%2028A		6		15-Jan-28		1114		120.4472		10.05		121.0566		9.84		0.6095		18.00%		3.050

				10.75%2028B		3		15-Feb-28		1145		101.6486		10.11		102.1015		9.94		0.4529		10.75%		3.135

				10.75%2028A		10		15-Mar-28		1174		101.3421		10.24		101.7619		10.08		0.4198		10.75%		3.214

				09.00%2028B		15		1-May-28		1221		96.5415		10.24		96.9636		10.08		0.4221		9.00%		3.343

				09.00%2028A		15		1-Jul-28		1282		96.1231		10.34		96.6947		10.14		0.5716		9.00%		3.510

				11.50%2028A		13		1-Sep-28		1344		103.5197		10.31		104.3350		10.05		0.8152		11.50%		3.680

				11.00%2028A		4		15-Oct-28		1388		101.7910		10.41		102.4261		10.20		0.6351		11.00%		3.800

				11.50%2028B		5		15-Dec-28		1449		103.3189		10.45		104.0039		10.24		0.6850		11.50%		3.967

				13.00%2029A		15		1-Jan-29		1466		107.9724		10.51		108.8691		10.25		0.8967		13.00%		4.014

				13.00%2029B		15		1-May-29		1586		108.3329		10.55		109.2867		10.29		0.9539		13.00%		4.342

				11.75%2029A		5		15-Jun-29		1631		103.4242		10.76		104.0158		10.60		0.5915		11.75%		4.465

				20.00%2029A		7		15-Jul-29		1661		133.2258		10.60		134.1983		10.38		0.9726		20.00%		4.548

				11.00%2029A		7		15-Sep-29		1723		100.9520		10.73		101.6449		10.54		0.6929		11.00%		4.717

				11.00%2030A		15		15-May-30		1965		100.1290		10.96		101.0215		10.74		0.8925		11.00%		5.380

				11.00%2030B		6		15-Oct-30		2118		100.3867		10.90		101.4824		10.64		1.0957		11.00%		5.799

				11.25%2031A		12		15-Mar-31		2269		100.6236		11.10		101.7385		10.85		1.1149		11.25%		6.212

				18.00%2031A		9		15-May-31		2330		131.1093		11.07		132.4704		10.82		1.3611		18.00%		6.379

				12.00%2031A		10		1-Dec-31		2530		103.9672		11.16		105.0798		10.93		1.1127		12.00%		6.927

				08.00%2032A		20		1-Jan-32		2561		85.1865		11.09		86.3195		10.83		1.1330		8.00%		7.012

				18.00%2032A		10		1-Jul-32		2743		133.6070		11.25		134.8727		11.05		1.2657		18.00%		7.510

				09.00%2032A		20		1-Oct-32		2835		89.1363		11.12		90.4775		10.84		1.3412		9.00%		7.762

				11.20%2033A		15		15-Jan-33		2941		100.2994		11.14		101.6740		10.88		1.3746		11.20%		8.052

				09.00%2033A		20		1-Jun-33		3078		88.4293		11.15		89.7305		10.89		1.3012		9.00%		8.427

				13.25%2033A		20		1-Jul-33		3108		111.2352		11.17		112.7022		10.92		1.4670		13.25%		8.509

				09.00%2033B		20		1-Nov-33		3231		87.8227		11.20		89.1020		10.95		1.2793		9.00%		8.846

				13.25%2034A		20		1-Jan-34		3292		108.3731		11.72		110.8448		11.30		2.4716		13.25%		9.013

				10.25%2034A		15		15-Sep-34		3549		91.4082		11.75		93.7004		11.33		2.2922		10.25%		9.717

				11.50%2035A		20		15-Mar-35		3730		98.2631		11.79		100.7948		11.36		2.5317		11.50%		10.212

				10.50%2039A		20		15-Aug-39		5344		90.8823		11.82		93.6345		11.40		2.7523		10.50%		14.631

				12.00%2041A		25		1-Jan-41		5849		105.0296		11.31		107.1552		11.04		2.1255		12.00%		16.014

				09.00%2043A		30		1-Jun-43		6730		81.9873		11.35		83.7349		11.09		1.7476		9.00%		18.426

				13.50%2044A		30		1-Jan-44		6944		116.2874		11.39		118.7314		11.11		2.4440		13.50%		19.012

				13.50%2044B		30		1-Jun-44		7096		115.9322		11.44		118.6072		11.14		2.6750		13.50%		19.428

				12.50%2045A		30		1-Mar-45		7369		108.0563		11.46		110.6044		11.16		2.5481		12.50%		20.175

		Daily two way quotes (Treasury bills)

				Remaining Maturity		Average Buying Price		Yield		Average Selling Price		Yield		Buying & Selling Spread

				6 Month		95.7946		8.78%		95.8842		8.59%		0.0896

				12 Month		91.7642		8.98%		92.0048		8.69%		0.2406





Historic RFR

		Historic risk free rates

				Maturity (yrs)		Dec-17		Mar-18		May-18		Jun-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19		Apr-19		May-19		Jun-19		Jul-19		Aug-19		Sep-19		Oct-19		Nov-19		Dec-19		Jan-20		Feb-20		Mar-20		Apr-20		May-20		Jun-20		Jul-20		Aug-20		Sep-20		Oct-20		Nov-20		Dec-20		Jan-21		Feb-21		Mar-21		Apr-21		May-21		Jun-21		Jul-21		Aug-21		Sep-21		Oct-21		Nov-21		Dec-21		Jan-22		Feb-22		Mar-22		Apr-22		May-22		Jun-22		Jul-22		Aug-22		Sep-22		Oct-22		Nov-22		Dec-22		Jan-23		Feb-23		Mar-23		Apr-23		May-23		Jun-23		Jul-23		Aug-23		Sep-23		Oct-23		Nov-23		Dec-23		Jan-24		Feb-24		Mar-24		Apr-24		May-24		Jun-24		Jul-24		Aug-24		Sep-24		Oct-24		Nov-24		Dec-24		Jan-25

				0.5		8.39%		8.77%		8.98%		8.95%		8.96%		9.81%		10.52%		10.18%		9.89%		9.96%		9.78%		9.33%		8.73%		8.52%		8.06%		7.88%		7.84%		7.72%		7.66%		7.94%		8.01%		8.11%		7.64%		6.91%		6.77%		5.21%		4.67%		4.68%		4.64%		4.66%		4.70%		4.73%		4.73%		4.86%		5.00%		5.11%		5.12%		5.14%		5.19%		5.81%		6.18%		7.91%		7.82%		8.10%		8.46%		8.62%		11.68%		20.30%		22.53%		21.56%		27.22%		27.37%		30.03%		30.74%		30.70%		30.59%		29.66%		29.35%		26.53%		25.13%		25.41%		19.66%		16.82%		14.96%		15.19%		14.84%		14.69%		14.21%		13.11%		10.02%		10.05%		9.99%		9.09%		9.82%		9.48%		9.64%		10.34%		9.75%		8.88%		8.77%		8.11%

				1		8.99%		9.78%		9.72%		9.54%		9.53%		10.52%		11.32%		11.23%		10.79%		10.87%		10.52%		10.02%		8.98%		8.76%		8.44%		8.25%		8.41%		8.38%		8.35%		8.50%		8.45%		8.63%		8.04%		7.21%		6.94%		5.36%		4.87%		4.86%		4.86%		4.91%		4.96%		4.97%		4.95%		5.06%		5.11%		5.18%		5.18%		5.20%		5.25%		5.86%		6.29%		8.11%		8.14%		8.20%		8.60%		8.76%		12.01%		21.30%		23.21%		21.68%		27.86%		28.04%		29.57%		29.58%		29.46%		29.55%		28.86%		28.45%		24.77%		23.32%		23.18%		17.60%		13.86%		13.09%		13.14%		12.93%		12.91%		12.88%		12.70%		10.10%		10.12%		10.10%		9.23%		9.90%		9.87%		9.95%		10.00%		9.96%		9.04%		8.88%		8.45%

				1.5		9.47%		9.84%		9.83%		9.64%		10.07%		10.97%		11.44%		11.16%		10.84%		10.72%		10.16%		10.44%		9.22%		8.92%		8.65%		8.78%		8.91%		8.74%		8.75%		8.63%		8.53%		9.16%		8.56%		7.64%		7.10%		5.70%		5.58%		5.22%		5.52%		5.89%		5.35%		5.52%		5.58%		5.40%		5.71%		6.15%		5.64%		5.79%		5.89%		6.23%		7.14%		8.57%		8.50%		8.47%		9.09%		9.31%		12.14%		16.76%		20.59%		21.39%		23.40%		22.89%		21.99%		23.74%		26.48%		27.89%		27.21%		27.81%		27.04%		28.12%		28.72%		24.81%		15.94%		14.42%		15.02%		14.77%		14.62%		13.81%		13.52%		11.18%		10.76%		10.79%		10.22%		10.63%		10.29%		10.44%		10.27%		10.03%		10.00%		9.51%		9.13%

				2		9.56%		9.96%		9.95%		9.90%		9.63%		10.99%		11.51%		11.32%		10.82%		11.08%		10.80%		10.54%		9.51%		9.39%		8.94%		9.06%		8.98%		8.82%		8.79%		8.90%		8.84%		9.21%		8.85%		8.33%		7.42%		5.83%		5.82%		5.32%		5.51%		5.74%		5.78%		5.80%		5.58%		5.88%		6.08%		6.25%		6.16%		6.05%		6.25%		6.72%		7.54%		8.97%		8.78%		8.86%		9.72%		9.94%		13.62%		17.35%		21.31%		19.96%		24.07%		23.15%		22.20%		24.02%		30.22%		27.30%		32.09%		32.73%		29.02%		27.85%		27.11%		29.42%		15.61%		14.31%		15.18%		14.62%		14.27%		14.09%		13.71%		11.42%		10.92%		11.11%		10.57%		10.90%		10.46%		11.03%		10.90%		10.67%		9.70%		9.70%		9.51%

				2.5		9.82%		9.72%		10.11%		10.07%		10.51%		11.08%		11.64%		11.42%		11.05%		11.23%		10.90%		10.62%		9.64%		9.55%		9.09%		9.32%		9.41%		9.33%		8.92%		9.06%		8.98%		9.43%		9.07%		8.28%		7.81%		5.90%		5.82%		5.65%		5.80%		5.62%		6.12%		6.22%		5.80%		6.26%		6.33%		6.57%		6.37%		6.43%		6.82%		7.31%		8.02%		9.26%		9.18%		9.26%		10.01%		10.44%		13.83%		17.90%		21.35%		20.15%		20.86%		27.28%		27.47%		29.52%		27.79%		32.80%		30.89%		29.54%		30.08%		27.83%		27.31%		26.10%		15.15%		13.83%		14.54%		15.12%		15.00%		14.00%		13.79%		11.75%		11.46%		11.55%		10.19%		10.91%		10.96%		11.28%		11.50%		11.61%		10.76%		9.81%		9.93%

				3		9.84%		10.25%		10.15%		10.15%		10.76%		11.16%		11.89%		11.93%		11.16%		11.10%		10.75%		10.81%		9.90%		9.82%		9.38%		9.65%		9.48%		9.39%		9.16%		9.24%		9.18%		9.52%		9.26%		8.58%		8.04%		6.36%		6.01%		5.89%		5.99%		5.92%		6.11%		6.17%		6.22%		6.57%		6.54%		6.92%		6.60%		6.71%		6.76%		7.77%		8.42%		9.43%		9.40%		9.51%		9.89%		11.38%		15.08%		18.85%		21.91%		21.39%		25.49%		26.82%		27.10%		28.53%		27.96%		28.72%		28.04%		27.12%		26.48%		29.67%		30.53%		24.61%		14.81%		14.09%		15.34%		15.03%		14.93%		14.06%		13.75%		12.02%		10.90%		12.21%		10.93%		11.03%		11.22%		11.36%		12.39%		11.82%		10.51%		10.15%		10.52%

				3.5		9.95%		10.21%		10.17%		10.34%		10.49%		11.45%		12.04%		11.84%		11.27%		11.32%		11.09%		10.88%		10.01%		9.91%		9.78%		9.94%		10.03%		9.84%		9.59%		9.77%		9.27%		9.59%		9.38%		8.68%		8.23%		6.37%		6.29%		6.11%		6.16%		6.30%		6.48%		6.51%		6.38%		6.89%		6.72%		7.00%		6.75%		6.77%		6.87%		8.18%		8.98%		9.98%		10.06%		10.30%		11.09%		11.46%		14.46%		18.80%		22.11%		21.01%		22.80%		24.49%		25.53%		26.62%		27.96%		28.85%		28.39%		27.43%		26.81%		26.09%		27.50%		23.75%		14.64%		14.06%		13.43%		14.88%		14.93%		13.88%		13.82%		12.54%		12.71%		12.27%		11.02%		11.23%		12.21%		12.67%		12.74%		12.28%		10.79%		10.51%		10.52%

				4		10.00%		10.04%		10.39%		10.47%		10.91%		11.42%		12.10%		11.82%		11.37%		11.42%		11.11%		11.03%		10.15%		10.09%		9.83%		10.05%		10.19%		9.98%		9.75%		9.83%		9.64%		9.96%		9.63%		9.05%		8.69%		6.55%		6.31%		6.32%		6.28%		6.32%		6.56%		6.56%		6.43%		6.99%		6.99%		7.24%		7.16%		7.18%		7.47%		8.43%		9.10%		9.99%		10.15%		10.86%		11.26%		11.65%		14.83%		15.75%		22.67%		20.73%		24.25%		25.42%		26.05%		27.15%		28.80%		27.97%		27.64%		27.22%		30.70%		29.13%		28.46%		24.41%		15.07%		13.67%		14.97%		14.47%		14.52%		13.85%		14.24%		13.34%		12.58%		10.76%		11.21%		12.01%		12.11%		12.71%		13.04%		12.46%		10.94%		10.66%		10.99%

				4.5		10.20%		10.34%		10.43%		10.58%		10.94%		11.60%		12.00%		11.94%		11.38%		11.39%		11.09%		11.03%		10.04%		10.12%		10.10%		10.23%		10.60%		10.41%		10.02%		10.01%		9.57%		10.01%		9.73%		8.99%		8.66%		6.66%		6.34%		6.48%		6.53%		6.53%		6.79%		6.81%		6.70%		7.15%		7.10%		7.31%		7.27%		7.47%		7.55%		8.59%		9.33%		9.95%		10.69%		10.90%		11.63%		11.91%		15.18%		18.82%		22.72%		21.02%		24.12%		23.67%		24.44%		27.00%		28.28%		27.34%		27.11%		26.97%		30.75%		26.59%		25.58%		23.68%		14.15%		13.65%		13.80%		12.29%		14.59%		14.28%		14.00%		12.90%		12.57%		12.63%		11.30%		12.04%		12.32%		12.90%		13.29%		12.66%		11.17%		11.12%		11.37%

				5		10.19%		10.60%		10.73%		10.84%		10.85%		11.55%		11.88%		11.93%		11.52%		11.47%		11.33%		11.21%		10.39%		10.23%		10.18%		10.35%		10.70%		10.39%		10.06%		10.03%		9.52%		9.99%		10.01%		9.25%		8.83%		6.74%		6.65%		6.65%		6.75%		6.63%		6.89%		6.92%		6.74%		7.26%		7.17%		7.37%		7.66%		7.66%		7.77%		8.77%		9.66%		10.86%		11.40%		11.45%		11.78%		12.05%		15.21%		19.61%		21.72%		21.21%		23.65%		23.13%		23.77%		26.22%		27.66%		26.99%		27.42%		28.09%		25.03%		24.84%		24.64%		21.45%		14.42%		13.05%		13.97%		14.27%		14.38%		14.59%		14.44%		13.34%		6.16%		6.18%		11.95%		10.06%		12.72%		13.27%		13.09%		12.61%		11.18%		11.03%		11.09%

				5.5		10.37%		10.33%		10.41%		10.80%		11.18%		11.72%		12.42%		12.13%		11.36%		11.48%		11.38%		11.25%		10.24%		10.20%		10.01%		10.42%		10.75%		10.49%		10.32%		10.18%		9.70%		10.05%		9.85%		9.25%		8.88%		7.02%		6.71%		6.75%		6.74%		6.70%		6.96%		7.05%		7.00%		7.45%		7.48%		7.88%		7.85%		7.83%		7.98%		8.74%		9.77%		11.06%		11.34%		11.29%		11.80%		11.99%		14.36%		19.06%		21.81%		20.90%		24.58%		25.41%		27.70%		27.65%		28.16%		26.70%		26.35%		25.96%		24.94%		24.77%		24.29%		20.40%		14.68%		13.47%		6.76%		7.13%		14.04%		11.50%		13.99%		13.70%		14.14%		13.19%		11.85%		12.57%		12.44%		13.46%		13.15%		12.84%		11.34%		11.27%		11.44%

				6		10.34%		10.54%		10.77%		10.86%		11.20%		11.73%		12.10%		11.84%		11.37%		11.21%		11.47%		11.34%		10.43%		10.36%		10.30%		10.40%		10.80%		10.57%		10.39%		10.25%		9.77%		10.08%		9.79%		9.13%		8.95%		6.97%		6.99%		6.92%		7.07%		7.09%		7.06%		6.93%		7.27%		7.61%		7.69%		8.03%		7.94%		7.91%		8.05%		8.81%		9.61%		11.39%		11.36%		11.71%		11.92%		12.18%		15.45%		15.60%		22.17%		20.77%		23.13%		23.72%		27.60%		27.47%		27.52%		25.87%		25.76%		25.44%		24.34%		24.57%		24.50%		20.35%		14.33%		13.70%		14.09%		15.01%		14.74%		14.38%		7.70%		7.05%		6.64%		5.85%		5.47%		12.72%		12.63%		13.28%		13.28%		12.84%		11.36%		11.12%		11.67%

				6.5		10.30%		10.67%		10.57%		10.61%		11.15%		11.75%		12.06%		11.85%		11.49%		11.51%		11.44%		11.37%		10.49%		10.44%		10.30%		10.38%		10.67%		10.44%		10.32%		10.23%		9.77%		10.11%		9.85%		9.29%		9.04%		7.16%		7.11%		7.15%		7.14%		7.22%		7.24%		7.10%		7.42%		7.57%		7.71%		8.03%		8.06%		8.07%		8.13%		8.69%		10.05%		11.42%		11.41%		11.79%		12.03%		12.32%		16.06%		19.37%		21.62%		22.12%		26.26%		24.80%		27.67%		28.21%		26.69%		25.68%		25.56%		25.95%		24.28%		23.53%		23.92%		20.50%		14.63%		13.21%		6.25%		6.67%		6.79%		13.45%		11.97%		11.26%		11.01%		11.19%		12.96%		12.72%		12.63%		13.13%		13.46%		12.96%		11.90%		11.63%		12.12%

				7		10.29%		10.63%		10.75%		10.76%		11.21%		11.79%		12.56%		12.06%		11.68%		11.50%		11.37%		11.27%		10.57%		10.42%		10.35%		10.46%		10.87%		10.60%		10.29%		10.24%		9.78%		10.18%		9.95%		9.39%		9.12%		7.24%		7.28%		7.25%		7.18%		7.23%		7.57%		7.10%		7.66%		7.82%		7.98%		8.14%		8.11%		8.21%		8.41%		9.00%		9.86%		12.08%		12.00%		12.18%		12.47%		12.74%		16.09%		19.09%		20.95%		20.34%		27.37%		26.73%		27.03%		31.61%		28.36%		27.36%		25.17%		25.16%		23.76%		22.94%		23.16%		19.30%		14.39%		13.07%		10.46%		11.13%		11.14%		11.03%		11.11%		10.95%		14.08%		13.89%		13.51%		13.12%		13.07%		13.83%		13.86%		13.00%		11.72%		11.53%		11.59%

				7.5		10.50%		10.80%		10.69%		10.80%		10.97%		11.60%		12.40%		12.05%		11.63%		11.74%		11.52%		11.44%		10.76%		10.65%		10.44%		10.49%		10.91%		10.76%		10.27%		10.27%		9.84%		10.20%		10.00%		9.20%		9.20%		7.31%		7.35%		7.50%		7.39%		7.48%		7.54%		7.11%		7.58%		7.88%		8.04%		8.23%		8.32%		8.39%		8.70%		9.44%		9.73%		11.51%		12.10%		12.26%		12.40%		12.91%		15.98%		18.70%		20.43%		21.02%		24.54%		24.16%		26.27%		26.60%		26.26%		24.19%		24.20%		24.19%		22.89%		22.13%		24.11%		19.78%		13.99%		13.13%		13.19%		13.82%		14.88%		14.15%		14.73%		14.66%		15.09%		14.63%		13.10%		12.80%		12.52%		13.04%		13.28%		12.83%		11.96%		11.83%		12.20%

				8		10.44%		10.46%		10.80%		10.94%		11.17%		11.93%		12.60%		12.24%		11.61%		11.75%		11.60%		11.53%		10.84%		10.76%		10.50%		10.55%		10.95%		10.78%		10.33%		10.43%		9.99%		10.24%		10.05%		9.58%		9.23%		7.43%		7.34%		7.39%		7.56%		7.54%		7.77%		7.17%		7.93%		8.39%		8.65%		8.41%		8.39%		8.52%		8.99%		9.85%		10.22%		11.63%		12.18%		12.34%		12.48%		12.88%		16.47%		19.48%		21.17%		20.39%		23.67%		23.31%		25.28%		25.58%		25.27%		25.15%		25.00%		25.16%		23.75%		23.12%		23.28%		18.78%		13.99%		13.10%		13.93%		13.85%		14.15%		13.42%		14.10%		13.45%		10.60%		10.68%		5.74%		5.17%		12.96%		13.72%		13.89%		12.99%		11.77%		11.21%		11.89%

				8.5		10.42%		10.87%		10.97%		11.13%		11.16%		12.00%		12.96%		12.28%		11.67%		11.80%		11.76%		11.57%		10.73%		10.72%		10.52%		10.50%		10.95%		10.82%		10.38%		10.35%		10.00%		10.20%		10.13%		9.44%		9.36%		7.70%		7.77%		7.82%		7.75%		7.58%		7.86%		7.66%		7.95%		8.32%		8.80%		8.70%		8.68%		8.53%		8.74%		9.43%		10.35%		12.04%		11.96%		12.28%		12.41%		12.79%		16.16%		18.99%		20.56%		22.76%		27.89%		23.44%		27.20%		27.45%		25.72%		27.76%		25.85%		26.82%		24.63%		23.70%		23.05%		18.68%		13.74%		12.61%		9.69%		10.22%		10.39%		5.43%		6.10%		14.37%		14.92%		14.03%		13.33%		13.56%		13.29%		13.41%		13.68%		13.22%		12.10%		11.32%		11.98%

				9		10.45%		11.01%		11.05%		11.18%		11.21%		11.94%		12.46%		12.48%		12.01%		11.73%		11.87%		11.66%		10.77%		10.68%		10.47%		10.45%		10.95%		10.84%		10.52%		10.52%		10.12%		10.37%		10.34%		9.61%		9.47%		7.68%		7.68%		7.82%		7.79%		7.90%		8.16%		8.08%		7.99%		8.56%		8.71%		8.45%		8.51%		8.68%		8.88%		9.53%		10.40%		12.00%		11.93%		12.60%		12.64%		12.93%		15.89%		14.67%		22.24%		22.11%		34.10%		25.37%		33.45%		30.26%		27.37%		25.62%		25.84%		25.29%		23.35%		22.35%		20.73%		19.11%		13.46%		12.69%		13.68%		13.57%		13.56%		14.63%		14.15%		13.85%		14.29%		10.72%		10.59%		13.95%		12.93%		13.49%		13.79%		13.20%		12.12%		11.40%		12.66%

				9.5		10.51%		11.07%		10.76%		10.79%		11.18%		11.98%		12.44%		12.18%		11.80%		11.75%		11.85%		11.65%		10.98%		10.93%		10.67%		10.61%		11.03%		10.87%		10.63%		10.50%		10.04%		10.43%		10.30%		9.80%		9.67%		7.98%		7.56%		7.69%		7.63%		7.77%		8.11%		8.24%		8.16%		8.70%		8.85%		8.60%		8.66%		8.52%		9.00%		10.12%		10.35%		11.47%		12.50%		12.54%		12.58%		12.86%		16.50%		14.88%		22.85%		22.46%		31.28%		23.56%		22.89%		27.07%		39.33%		29.60%		27.15%		27.18%		22.25%		22.87%		21.86%		18.92%		13.02%		11.99%		12.84%		9.92%		9.76%		13.15%		13.49%		14.04%		14.58%		14.46%		14.40%		13.98%		13.61%		13.50%		13.82%		13.68%		12.62%		12.31%		12.52%

				10		10.53%		10.60%		10.95%		10.89%		11.32%		11.97%		13.07%		12.39%		12.14%		11.93%		12.02%		11.71%		11.17%		10.97%		10.64%		10.68%		11.10%		10.99%		10.77%		10.65%		10.03%		10.29%		10.21%		9.45%		9.32%		7.56%		7.74%		7.87%		7.81%		7.95%		8.27%		8.36%		7.98%		8.55%		8.67%		8.49%		8.46%		8.67%		9.13%		10.19%		10.41%		11.18%		12.04%		11.88%		12.70%		12.67%		14.45%		19.61%		21.47%		21.13%		30.48%		25.09%		30.61%		28.86%		27.97%		27.04%		25.84%		25.84%		24.06%		23.94%		22.80%		18.76%		13.52%		12.56%		12.24%		12.82%		12.92%		12.93%		12.92%		13.18%		13.20%		13.12%		12.92%		13.05%		12.99%		13.15%		13.44%		13.09%		11.96%		11.65%		12.00%

				Frequency distribution

				Lower Bound		Upper Bound		Number of observations

				0%		2%		- 0

				2%		4%		- 0

				4%		6%		- 0

				6%		8%		6

				8%		10%		10

				10%		12%		26

				12%		14%		23

				14%		16%		1

				16%		18%		- 0

				18%		20%		2

				20%		22%		2

				22%		24%		2

				24%		26%		4

				26%		28%		2

				28%		30%		1

				30%		32%		2

				32%		34%		- 0

				34%		36%		- 0

						Total		81





10 year spot rates
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Calculation -->





Spot rates

		Derivation of yields from market data

		Selection of bonds



				Term to maturity		Bond		Maturity date		Coupon		Price		Yield		Spread		Actual term to maturity

				0.5		Treasury bill		na		na		95.88		8.59%		0.09%		180

				1		Treasury bill		na		na		92.00		8.69%		0.24%		360

				1.5		11.00%2026A		01-Jun-26		11.00%		102.38		9.17%		0.30%		521

				2		11.25%2026A		15-Dec-26		11.25%		103.24		9.41%		0.30%		718

				2.5		11.75%2027A		15-Jun-27		11.75%		104.83		9.51%		0.52%		900

				3		11.25%2027A		15-Dec-27		11.25%		103.62		9.81%		0.51%		1,083

				3.5		09.00%2028A		01-Jul-28		9.00%		96.69		10.14%		0.57%		1,282

				4		11.50%2028B		15-Dec-28		11.50%		104.00		10.24%		0.69%		1,449

				4.5		11.75%2029A		15-Jun-29		11.75%		104.02		10.60%		0.59%		1,631

				5		11.00%2029A		15-Sep-29		11.00%		101.64		10.54%		0.69%		1,723

				5.5		11.00%2030A		15-May-30		11.00%		101.02		10.74%		0.89%		1,965

				6		11.00%2030B		15-Oct-30		11.00%		101.48		10.64%		1.10%		2,118

				6.5		18.00%2031A		15-May-31		18.00%		132.47		10.82%		1.36%		2,330

				7		12.00%2031A		01-Dec-31		12.00%		105.08		10.93%		1.11%		2,530

				7.5		18.00%2032A		01-Jul-32		18.00%		134.87		11.05%		1.27%		2,743

				8		09.00%2032A		01-Oct-32		9.00%		90.48		10.84%		1.34%		2,835

				8.5		09.00%2033A		01-Jun-33		9.00%		89.73		10.89%		1.30%		3,078

				9		09.00%2033B		01-Nov-33		9.00%		89.10		10.95%		1.28%		3,231

				9.5		13.25%2034A		01-Jan-34		13.25%		110.84		11.30%		2.47%		3,292

				10		10.25%2034A		15-Sep-34		10.25%		93.70		11.33%		2.29%		3,549

		Bootstrapping

				Term to maturity		Coupon		Price		Sum of Prior Coupons' PVs		Final Payment		Spot Rate

				0.5		na		95.88		n/a		100.00		8.59

				1		na		92.00		n/a		100.00		8.69

				1.5		11.00		102.38		10.32		105.50		9.30

				2		11.25		103.24		15.47		105.63		9.48

				2.5		11.75		104.83		21.04		105.88		9.58

				3		11.25		103.62		24.59		105.63		9.91

				3.5		9.00		96.69		23.04		104.50		10.25

				4		11.50		104.00		33.49		105.75		10.39

				4.5		11.75		104.02		38.14		105.88		10.83

				5		11.00		101.64		39.13		105.50		10.74

				5.5		11.00		101.02		42.39		105.50		10.97

				6		11.00		101.48		45.44		105.50		10.83

				6.5		18.00		132.47		79.14		109.00		11.31

				7		12.00		105.08		55.70		106.00		11.22

				7.5		18.00		134.87		87.74		109.00		11.50

				8		9.00		90.48		45.82		104.50		10.91

				8.5		9.00		89.73		47.74		104.50		11.02

				9		9.00		89.10		49.55		104.50		11.09

				9.5		13.25		110.84		75.45		106.63		11.95

				10		10.25		93.70		60.07		105.13		11.73







Extrapolation_Base

		Smith Wilson extrapolation

		General Inputs

				Average GDP growth rate in last 20 years		4.00%

				Inflation target for CBSL		4.00%

				UFR		8.00%

				Log normal of UFR		7.70%

				Last liquid point		10

				Convergence point (CP)		60

				Alpha		0.18		minimum alpha, subject to greater than 0.05 such that the difference between UFR and forward rate at convergence point is less than 0.1 bps

				Forward rate at CP		8.00%

				Gap		-0.001%

				Only input data points that were reliable

				Term to maturity		Spot rates		Check				Price of bond		u		p-u		ζ

				1		8.69%		0.00%				0.9200		0.9259		(0.0059)		8.67

				2		9.48%		0.00%				0.8343		0.8573		(0.0230)		(7.79)

				3		9.91%		0.00%				0.7532		0.7938		(0.0406)		4.67

				4		10.39%		0.00%				0.6733		0.7350		(0.0617)		5.79

				5		10.74%		0.00%				0.6003		0.6806		(0.0802)		(27.37)

				6		10.83%		0.00%				0.5397		0.6302		(0.0905)		56.18

				7		11.22%		0.00%				0.4752		0.5835		(0.1083)		(75.37)

				8		10.91%		0.00%				0.4367		0.5403		(0.1036)		40.97

				9		11.09%		0.00%				0.3881		0.5002		(0.1122)		30.58

				10		11.73%		0.00%				0.3299		0.4632		(0.1333)		(38.01)

				15		10.00%		0.00%				0.2394		0.3152		(0.0758)		5.66

												

												

												

												

												

												

				Wilson functions matrix

						1		2		3		4		5		6		7		8		9		10		15

				1		0.02472		0.04266		0.05479		0.06255		0.06706		0.06917		0.06951		0.06860		0.06679		0.06437		0.04899

				2		0.04266		0.07598		0.09913		0.11404		0.12280		0.12701		0.12790		0.12638		0.12318		0.11882		0.09062

				3		0.05479		0.09913		0.13221		0.15415		0.16728		0.17387		0.17568		0.17402		0.16991		0.16412		0.12560

				4		0.06255		0.11404		0.15415		0.18286		0.20076		0.21020		0.21344		0.21217		0.20770		0.20102		0.15463

				5		0.06706		0.12280		0.16728		0.20076		0.22356		0.23649		0.24177		0.24150		0.23725		0.23023		0.17829

				6		0.06917		0.12701		0.17387		0.21020		0.23649		0.25322		0.26126		0.26263		0.25920		0.25240		0.19716

				7		0.06951		0.12790		0.17568		0.21344		0.24177		0.26126		0.27245		0.27614		0.27415		0.26813		0.21173

				8		0.06860		0.12638		0.17402		0.21217		0.24150		0.26263		0.27614		0.28257		0.28265		0.27796		0.22245

				9		0.06679		0.12318		0.16991		0.20770		0.23725		0.25920		0.27415		0.28265		0.28518		0.28239		0.22974

				10		0.06437		0.11882		0.16412		0.20102		0.23023		0.25240		0.26813		0.27796		0.28239		0.28184		0.23396

				15		0.04899		0.09062		0.12560		0.15463		0.17829		0.19716		0.21173		0.22245		0.22974		0.23396		0.21885





				Inverse of wilson functions

						1		2		3		4		5		6		7		8		9		10		15

				1		1,991		(2,063)		970		(280)		81		(23)		7		(2)		1		(0)		0

				2		(2,063)		3,292		(2,687)		1,212		(350)		101		(29)		8		(2)		0		(0)

				3		970		(2,687)		3,921		(3,157)		1,420		(410)		118		(34)		9		(2)		0

				4		(280)		1,212		(3,157)		4,580		(3,684)		1,657		(479)		138		(38)		8		(0)

				5		81		(350)		1,420		(3,684)		5,343		(4,297)		1,933		(556)		153		(31)		1

				6		(23)		101		(410)		1,657		(4,297)		6,232		(5,011)		2,247		(620)		124		(3)

				7		7		(29)		118		(479)		1,933		(5,011)		7,262		(5,815)		2,502		(500)		13

				8		(2)		8		(34)		138		(556)		2,247		(5,815)		8,352		(6,305)		2,018		(53)

				9		1		(2)		9		(38)		153		(620)		2,502		(6,305)		7,810		(3,715)		216

				10		(0)		0		(2)		8		(31)		124		(500)		2,018		(3,715)		2,312		(230)

				15		0		(0)		0		(0)		1		(3)		13		(53)		216		(230)		68





				Derivation of yield curve

						Set of all wilson functions

				Term to maturity		1		2		3		4		5		6		7		8		9		10		15						Price		Spot Risk Free		Fwd Risk Free

				1		0.02472		0.04266		0.05479		0.06255		0.06706		0.06917		0.06951		0.06860		0.06679		0.06437		0.04899						0.92		8.69%		8.69%

				2		0.04266		0.07598		0.09913		0.11404		0.12280		0.12701		0.12790		0.12638		0.12318		0.11882		0.09062						0.83		9.48%		10.27%

				3		0.05479		0.09913		0.13221		0.15415		0.16728		0.17387		0.17568		0.17402		0.16991		0.16412		0.12560						0.75		9.91%		10.77%

				4		0.06255		0.11404		0.15415		0.18286		0.20076		0.21020		0.21344		0.21217		0.20770		0.20102		0.15463						0.67		10.39%		11.87%

				5		0.06706		0.12280		0.16728		0.20076		0.22356		0.23649		0.24177		0.24150		0.23725		0.23023		0.17829						0.60		10.74%		12.15%

				6		0.06917		0.12701		0.17387		0.21020		0.23649		0.25322		0.26126		0.26263		0.25920		0.25240		0.19716						0.54		10.83%		11.25%

				7		0.06951		0.12790		0.17568		0.21344		0.24177		0.26126		0.27245		0.27614		0.27415		0.26813		0.21173						0.48		11.22%		13.57%

				8		0.06860		0.12638		0.17402		0.21217		0.24150		0.26263		0.27614		0.28257		0.28265		0.27796		0.22245						0.44		10.91%		8.82%

				9		0.06679		0.12318		0.16991		0.20770		0.23725		0.25920		0.27415		0.28265		0.28518		0.28239		0.22974						0.39		11.09%		12.52%

				10		0.06437		0.11882		0.16412		0.20102		0.23023		0.25240		0.26813		0.27796		0.28239		0.28184		0.23396						0.33		11.73%		17.63%

				11		0.06156		0.11370		0.15721		0.19286		0.22133		0.24329		0.25931		0.26994		0.27566		0.27688		0.23542						0.29		11.91%		13.76%

				12		0.05851		0.10812		0.14963		0.18378		0.21125		0.23268		0.24864		0.25966		0.26621		0.26868		0.23441						0.27		11.62%		8.50%

				13		0.05535		0.10232		0.14169		0.17419		0.20048		0.22118		0.23683		0.24795		0.25497		0.25830		0.23118						0.25		11.10%		4.99%

				14		0.05215		0.09644		0.13362		0.16440		0.18940		0.20923		0.22440		0.23539		0.24264		0.24653		0.22593						0.25		10.52%		3.24%

				15		0.04899		0.09062		0.12560		0.15463		0.17829		0.19716		0.21173		0.22245		0.22974		0.23396		0.21885						0.24		10.00%		3.00%

				16		0.04590		0.08492		0.11775		0.14503		0.16734		0.18521		0.19910		0.20945		0.21665		0.22103		0.21019						0.23		9.60%		3.79%

				17		0.04292		0.07942		0.11016		0.13573		0.15669		0.17354		0.18672		0.19663		0.20364		0.20807		0.20045						0.22		9.30%		4.59%

				18		0.04007		0.07415		0.10287		0.12679		0.14644		0.16227		0.17471		0.18414		0.19090		0.19529		0.19012						0.21		9.07%		5.23%

				19		0.03735		0.06913		0.09592		0.11826		0.13663		0.15148		0.16319		0.17211		0.17858		0.18286		0.17953						0.20		8.89%		5.73%

				20		0.03478		0.06437		0.08933		0.11017		0.12732		0.14121		0.15219		0.16061		0.16675		0.17089		0.16893						0.19		8.75%		6.14%

				21		0.03235		0.05988		0.08312		0.10252		0.11851		0.13148		0.14176		0.14967		0.15549		0.15945		0.15850						0.18		8.64%		6.47%

				22		0.03007		0.05567		0.07727		0.09533		0.11022		0.12231		0.13192		0.13933		0.14481		0.14858		0.14837						0.16		8.56%		6.74%

				23		0.02793		0.05171		0.07179		0.08857		0.10243		0.11369		0.12265		0.12958		0.13473		0.13830		0.13863						0.15		8.49%		6.95%

				24		0.02593		0.04801		0.06666		0.08225		0.09513		0.10561		0.11396		0.12043		0.12525		0.12862		0.12933						0.14		8.43%		7.13%

				25		0.02406		0.04456		0.06186		0.07634		0.08831		0.09805		0.10582		0.11185		0.11636		0.11953		0.12050						0.13		8.38%		7.28%

				26		0.02232		0.04133		0.05739		0.07083		0.08194		0.09099		0.09821		0.10384		0.10804		0.11101		0.11215						0.12		8.34%		7.40%

				27		0.02070		0.03833		0.05323		0.06569		0.07600		0.08440		0.09112		0.09635		0.10027		0.10305		0.10429						0.12		8.31%		7.50%

				28		0.01919		0.03554		0.04935		0.06091		0.07048		0.07827		0.08451		0.08937		0.09303		0.09562		0.09691						0.11		8.29%		7.59%

				29		0.01779		0.03294		0.04575		0.05647		0.06534		0.07257		0.07836		0.08287		0.08627		0.08869		0.09000						0.10		8.27%		7.66%

				30		0.01649		0.03053		0.04240		0.05233		0.06056		0.06727		0.07264		0.07683		0.07999		0.08224		0.08354						0.09		8.25%		7.71%

				31		0.01528		0.02829		0.03929		0.04850		0.05612		0.06234		0.06732		0.07121		0.07415		0.07625		0.07751						0.09		8.23%		7.76%

				32		0.01416		0.02621		0.03640		0.04494		0.05200		0.05777		0.06238		0.06600		0.06872		0.07067		0.07189						0.08		8.22%		7.80%

				33		0.01311		0.02428		0.03372		0.04163		0.04818		0.05352		0.05780		0.06115		0.06368		0.06549		0.06666						0.07		8.21%		7.83%

				34		0.01215		0.02249		0.03124		0.03856		0.04463		0.04958		0.05355		0.05666		0.05900		0.06068		0.06180						0.07		8.20%		7.86%

				35		0.01125		0.02084		0.02894		0.03572		0.04134		0.04593		0.04961		0.05249		0.05466		0.05622		0.05728						0.06		8.19%		7.88%

				36		0.01042		0.01930		0.02680		0.03309		0.03829		0.04254		0.04595		0.04862		0.05063		0.05208		0.05308						0.06		8.18%		7.90%

				37		0.00965		0.01787		0.02482		0.03064		0.03547		0.03940		0.04256		0.04503		0.04690		0.04824		0.04918						0.05		8.17%		7.92%

				38		0.00894		0.01655		0.02299		0.02838		0.03285		0.03649		0.03942		0.04171		0.04344		0.04469		0.04556						0.05		8.17%		7.93%

				39		0.00828		0.01533		0.02129		0.02628		0.03042		0.03380		0.03651		0.03863		0.04023		0.04139		0.04221						0.05		8.16%		7.94%

				40		0.00767		0.01420		0.01972		0.02434		0.02817		0.03130		0.03381		0.03577		0.03726		0.03833		0.03910						0.04		8.15%		7.95%

				41		0.00710		0.01315		0.01826		0.02254		0.02609		0.02899		0.03131		0.03313		0.03451		0.03550		0.03622						0.04		8.15%		7.96%

				42		0.00657		0.01217		0.01691		0.02087		0.02416		0.02684		0.02899		0.03068		0.03196		0.03288		0.03354						0.04		8.15%		7.97%

				43		0.00609		0.01127		0.01566		0.01933		0.02237		0.02486		0.02685		0.02841		0.02959		0.03044		0.03106						0.03		8.14%		7.97%

				44		0.00564		0.01044		0.01450		0.01790		0.02072		0.02302		0.02486		0.02631		0.02740		0.02819		0.02877						0.03		8.14%		7.98%

				45		0.00522		0.00967		0.01343		0.01657		0.01918		0.02131		0.02302		0.02436		0.02538		0.02611		0.02664						0.03		8.13%		7.98%

				46		0.00483		0.00895		0.01243		0.01535		0.01776		0.01974		0.02132		0.02256		0.02350		0.02417		0.02467						0.03		8.13%		7.98%

				47		0.00448		0.00829		0.01151		0.01421		0.01645		0.01827		0.01974		0.02089		0.02176		0.02239		0.02285						0.03		8.13%		7.99%

				48		0.00414		0.00767		0.01066		0.01316		0.01523		0.01692		0.01828		0.01934		0.02015		0.02073		0.02116						0.02		8.13%		7.99%

				49		0.00384		0.00711		0.00987		0.01218		0.01410		0.01567		0.01693		0.01791		0.01866		0.01919		0.01959						0.02		8.12%		7.99%

				50		0.00355		0.00658		0.00914		0.01128		0.01306		0.01451		0.01567		0.01658		0.01728		0.01777		0.01814						0.02		8.12%		7.99%

				51		0.00329		0.00609		0.00846		0.01045		0.01209		0.01343		0.01451		0.01536		0.01600		0.01646		0.01680						0.02		8.12%		7.99%

				52		0.00305		0.00564		0.00784		0.00967		0.01120		0.01244		0.01344		0.01422		0.01481		0.01524		0.01555						0.02		8.12%		7.99%

				53		0.00282		0.00522		0.00725		0.00896		0.01037		0.01152		0.01244		0.01317		0.01371		0.01411		0.01440						0.02		8.11%		8.00%

				54		0.00261		0.00484		0.00672		0.00829		0.00960		0.01067		0.01152		0.01219		0.01270		0.01307		0.01334						0.01		8.11%		8.00%

				55		0.00242		0.00448		0.00622		0.00768		0.00889		0.00988		0.01067		0.01129		0.01176		0.01210		0.01235						0.01		8.11%		8.00%

				56		0.00224		0.00415		0.00576		0.00711		0.00823		0.00914		0.00988		0.01045		0.01089		0.01120		0.01143						0.01		8.11%		8.00%

				57		0.00207		0.00384		0.00533		0.00658		0.00762		0.00847		0.00915		0.00968		0.01008		0.01037		0.01059						0.01		8.10%		8.00%

				58		0.00192		0.00356		0.00494		0.00610		0.00706		0.00784		0.00847		0.00896		0.00933		0.00960		0.00980						0.01		8.10%		8.00%

				59		0.00178		0.00329		0.00457		0.00564		0.00653		0.00726		0.00784		0.00830		0.00864		0.00889		0.00908						0.01		8.10%		8.00%

				60		0.00165		0.00305		0.00423		0.00523		0.00605		0.00672		0.00726		0.00768		0.00800		0.00823		0.00841						0.01		8.10%		8.00%

				61		0.00152		0.00282		0.00392		0.00484		0.00560		0.00622		0.00672		0.00711		0.00741		0.00762		0.00778						0.01		8.10%		8.00%

				62		0.00141		0.00261		0.00363		0.00448		0.00519		0.00576		0.00622		0.00659		0.00686		0.00706		0.00721						0.01		8.10%		8.00%

				63		0.00131		0.00242		0.00336		0.00415		0.00480		0.00534		0.00576		0.00610		0.00635		0.00654		0.00667						0.01		8.09%		8.00%

				64		0.00121		0.00224		0.00311		0.00384		0.00445		0.00494		0.00534		0.00565		0.00588		0.00605		0.00618						0.01		8.09%		8.00%

				65		0.00112		0.00207		0.00288		0.00356		0.00412		0.00457		0.00494		0.00523		0.00545		0.00560		0.00572						0.01		8.09%		8.00%

				66		0.00104		0.00192		0.00267		0.00329		0.00381		0.00424		0.00458		0.00484		0.00504		0.00519		0.00530						0.01		8.09%		8.00%

				67		0.00096		0.00178		0.00247		0.00305		0.00353		0.00392		0.00424		0.00448		0.00467		0.00480		0.00490						0.01		8.09%		8.00%

				68		0.00089		0.00165		0.00229		0.00282		0.00327		0.00363		0.00392		0.00415		0.00432		0.00445		0.00454						0.01		8.09%		8.00%

				69		0.00082		0.00152		0.00212		0.00261		0.00303		0.00336		0.00363		0.00384		0.00400		0.00412		0.00420						0.00		8.09%		8.00%

				70		0.00076		0.00141		0.00196		0.00242		0.00280		0.00311		0.00336		0.00356		0.00371		0.00381		0.00389						0.00		8.09%		8.00%

				71		0.00071		0.00131		0.00182		0.00224		0.00259		0.00288		0.00311		0.00330		0.00343		0.00353		0.00361						0.00		8.08%		8.00%

				72		0.00065		0.00121		0.00168		0.00208		0.00240		0.00267		0.00288		0.00305		0.00318		0.00327		0.00334						0.00		8.08%		8.00%

				73		0.00061		0.00112		0.00156		0.00192		0.00222		0.00247		0.00267		0.00283		0.00294		0.00303		0.00309						0.00		8.08%		8.00%

				74		0.00056		0.00104		0.00144		0.00178		0.00206		0.00229		0.00247		0.00262		0.00272		0.00280		0.00286						0.00		8.08%		8.00%

				75		0.00052		0.00096		0.00133		0.00165		0.00191		0.00212		0.00229		0.00242		0.00252		0.00260		0.00265						0.00		8.08%		8.00%

				76		0.00048		0.00089		0.00124		0.00153		0.00177		0.00196		0.00212		0.00224		0.00234		0.00240		0.00245						0.00		8.08%		8.00%

				77		0.00044		0.00082		0.00114		0.00141		0.00163		0.00182		0.00196		0.00208		0.00216		0.00223		0.00227						0.00		8.08%		8.00%

				78		0.00041		0.00076		0.00106		0.00131		0.00151		0.00168		0.00182		0.00192		0.00200		0.00206		0.00210						0.00		8.08%		8.00%

				79		0.00038		0.00071		0.00098		0.00121		0.00140		0.00156		0.00168		0.00178		0.00185		0.00191		0.00195						0.00		8.08%		8.00%

				80		0.00035		0.00065		0.00091		0.00112		0.00130		0.00144		0.00156		0.00165		0.00172		0.00177		0.00180						0.00		8.07%		8.00%

				81		0.00033		0.00061		0.00084		0.00104		0.00120		0.00134		0.00144		0.00153		0.00159		0.00164		0.00167						0.00		8.07%		8.00%

				82		0.00030		0.00056		0.00078		0.00096		0.00111		0.00124		0.00134		0.00141		0.00147		0.00151		0.00155						0.00		8.07%		8.00%

				83		0.00028		0.00052		0.00072		0.00089		0.00103		0.00114		0.00124		0.00131		0.00136		0.00140		0.00143						0.00		8.07%		8.00%

				84		0.00026		0.00048		0.00067		0.00082		0.00095		0.00106		0.00115		0.00121		0.00126		0.00130		0.00133						0.00		8.07%		8.00%

				85		0.00024		0.00045		0.00062		0.00076		0.00088		0.00098		0.00106		0.00112		0.00117		0.00120		0.00123						0.00		8.07%		8.00%

				86		0.00022		0.00041		0.00057		0.00071		0.00082		0.00091		0.00098		0.00104		0.00108		0.00111		0.00114						0.00		8.07%		8.00%

				87		0.00021		0.00038		0.00053		0.00065		0.00076		0.00084		0.00091		0.00096		0.00100		0.00103		0.00105						0.00		8.07%		8.00%

				88		0.00019		0.00035		0.00049		0.00061		0.00070		0.00078		0.00084		0.00089		0.00093		0.00095		0.00097						0.00		8.07%		8.00%

				89		0.00018		0.00033		0.00045		0.00056		0.00065		0.00072		0.00078		0.00082		0.00086		0.00088		0.00090						0.00		8.07%		8.00%

				90		0.00016		0.00030		0.00042		0.00052		0.00060		0.00067		0.00072		0.00076		0.00080		0.00082		0.00084						0.00		8.07%		8.00%

				91		0.00015		0.00028		0.00039		0.00048		0.00056		0.00062		0.00067		0.00071		0.00074		0.00076		0.00077						0.00		8.07%		8.00%

				92		0.00014		0.00026		0.00036		0.00045		0.00052		0.00057		0.00062		0.00065		0.00068		0.00070		0.00072						0.00		8.06%		8.00%

				93		0.00013		0.00024		0.00033		0.00041		0.00048		0.00053		0.00057		0.00061		0.00063		0.00065		0.00066						0.00		8.06%		8.00%

				94		0.00012		0.00022		0.00031		0.00038		0.00044		0.00049		0.00053		0.00056		0.00058		0.00060		0.00061						0.00		8.06%		8.00%

				95		0.00011		0.00021		0.00029		0.00035		0.00041		0.00045		0.00049		0.00052		0.00054		0.00056		0.00057						0.00		8.06%		8.00%

				96		0.00010		0.00019		0.00027		0.00033		0.00038		0.00042		0.00045		0.00048		0.00050		0.00052		0.00053						0.00		8.06%		8.00%

				97		0.00010		0.00018		0.00025		0.00030		0.00035		0.00039		0.00042		0.00045		0.00046		0.00048		0.00049						0.00		8.06%		8.00%

				98		0.00009		0.00016		0.00023		0.00028		0.00032		0.00036		0.00039		0.00041		0.00043		0.00044		0.00045						0.00		8.06%		8.00%

				99		0.00008		0.00015		0.00021		0.00026		0.00030		0.00033		0.00036		0.00038		0.00040		0.00041		0.00042						0.00		8.06%		8.00%

				100		0.00008		0.00014		0.00019		0.00024		0.00028		0.00031		0.00033		0.00035		0.00037		0.00038		0.00039						0.00		8.06%		8.00%





Summary -->





Yield curves

		Yield curves

						Spot rates		Forward rates

				Term to maturity		Base		Base

				1		8.69%		8.69%

				2		9.48%		10.27%

				3		9.91%		10.77%

				4		10.39%		11.87%

				5		10.74%		12.15%

				6		10.83%		11.25%

				7		11.22%		13.57%

				8		10.91%		8.82%

				9		11.09%		12.52%

				10		11.73%		17.63%

				11		11.91%		13.76%

				12		11.62%		8.50%

				13		11.10%		4.99%

				14		10.52%		3.24%

				15		10.00%		3.00%

				16		9.60%		3.79%

				17		9.30%		4.59%

				18		9.07%		5.23%

				19		8.89%		5.73%

				20		8.75%		6.14%

				21		8.64%		6.47%

				22		8.56%		6.74%

				23		8.49%		6.95%

				24		8.43%		7.13%

				25		8.38%		7.28%

				26		8.34%		7.40%

				27		8.31%		7.50%

				28		8.29%		7.59%

				29		8.27%		7.66%

				30		8.25%		7.71%

				31		8.23%		7.76%

				32		8.22%		7.80%

				33		8.21%		7.83%

				34		8.20%		7.86%

				35		8.19%		7.88%

				36		8.18%		7.90%

				37		8.17%		7.92%

				38		8.17%		7.93%

				39		8.16%		7.94%

				40		8.15%		7.95%

				41		8.15%		7.96%

				42		8.15%		7.97%

				43		8.14%		7.97%

				44		8.14%		7.98%

				45		8.13%		7.98%

				46		8.13%		7.98%

				47		8.13%		7.99%

				48		8.13%		7.99%

				49		8.12%		7.99%

				50		8.12%		7.99%

				51		8.12%		7.99%

				52		8.12%		7.99%

				53		8.11%		8.00%

				54		8.11%		8.00%

				55		8.11%		8.00%

				56		8.11%		8.00%

				57		8.10%		8.00%

				58		8.10%		8.00%

				59		8.10%		8.00%

				60		8.10%		8.00%

				61		8.10%		8.00%

				62		8.10%		8.00%

				63		8.09%		8.00%

				64		8.09%		8.00%

				65		8.09%		8.00%

				66		8.09%		8.00%

				67		8.09%		8.00%

				68		8.09%		8.00%

				69		8.09%		8.00%

				70		8.09%		8.00%

				71		8.08%		8.00%

				72		8.08%		8.00%

				73		8.08%		8.00%

				74		8.08%		8.00%

				75		8.08%		8.00%

				76		8.08%		8.00%

				77		8.08%		8.00%

				78		8.08%		8.00%

				79		8.08%		8.00%

				80		8.07%		8.00%

				81		8.07%		8.00%

				82		8.07%		8.00%

				83		8.07%		8.00%

				84		8.07%		8.00%

				85		8.07%		8.00%

				86		8.07%		8.00%

				87		8.07%		8.00%

				88		8.07%		8.00%

				89		8.07%		8.00%

				90		8.07%		8.00%

				91		8.07%		8.00%

				92		8.06%		8.00%

				93		8.06%		8.00%

				94		8.06%		8.00%

				95		8.06%		8.00%

				96		8.06%		8.00%

				97		8.06%		8.00%

				98		8.06%		8.00%

				99		8.06%		8.00%

				100		8.06%		8.00%



Yield curve



Spot rates	8.6900000000034838E-2	9.4778670408167009E-2	9.9080997970263374E-2	0.103944518848051	0.10744011527642416	0.10827360535912245	0.11215228136118571	0.10913085224820485	0.11090951701116958	0.11728022183351117	0.11911433062356336	0.11623121276872284	0.11098220767172084	0.10517619399424771	0.10000000000002895	9.6012371295584265E-2	9.3002095024441456E-2	9.0699326977536021E-2	8.891747306857023E-2	8.7524633052832757E-2	8.642583489973088E-2	8.555162047721776E-2	8.4850508548930392E-2	8.4283899699082676E-2	8.38225611632617E-2	8.3444158154957426E-2	8.3131492850369249E-2	8.2871230745356073E-2	8.2652968184689923E-2	8.2468542222761343E-2	8.2311514871338032E-2	8.2176784320549867E-2	8.2060289592186697E-2	8.1958784602442769E-2	8.186966423329034E-2	8.1790829678394905E-2	8.1720583656973211E-2	8.1657548487401144E-2	8.1600601758641478E-2	8.1548825620315402E-2	8.1501466662879052E-2	8.1457904069140774E-2	8.1417624252099641E-2	8.1380200598229813E-2	8.1345277243070058E-2	8.1312556041622797E-2	8.1281786077556983E-2	8.1252755195396986E-2	8.1225283148977478E-2	8.1199216044306688E-2	8.1174421821538001E-2	8.1150786572994793E-2	8.1128211535286487E-2	8.110661062612512E-2	8.1085908422126929E-2	8.106603849444971E-2	8.1046942035287062E-2	8.1028566721298434E-2	8.1010865770462903E-2	8.099379715711108E-2	8.0977322956592435E-2	8.0961408796461409E-2	8.0946023395308542E-2	8.0931138173916617E-2	8.0916726926228755E-2	8.0902765539892618E-2	8.0889231758024982E-2	8.0876104975282415E-2	8.0863366062650766E-2	8.0850997216262099E-2	8.0838981826403256E-2	8.0827304363578767E-2	8.0815950278968929E-2	8.0804905917099656E-2	8.0794158438939334E-2	8.0783695753881002E-2	8.0773506459335787E-2	8.0763579786911732E-2	8.0753905554253658E-2	8.0744474121785315E-2	8.073527635375477E-2	8.0726303583005254E-2	8.0717547579020277E-2	8.0709000518870644E-2	8.0700654960696339E-2	8.0692503819465466E-2	8.0684540344729605E-2	8.0676758100188151E-2	8.0669150944863821E-2	8.0661713015710346E-2	8.0654438711542209E-2	8.0647322678138789E-2	8.0640359794406313E-2	8.0633545159529252E-2	8.0626874080998556E-2	8.0620342063445927E-2	8.0613944798230808E-2	8.0607678153691742E-2	8.0601538166034992E-2	8.0595521030799144E-2	Forward rates	8.6900000000034838E-2	0.10271445135765522	0.10773644218147949	0.11866459164110466	0.12153353870123729	0.11245047483611437	0.13571106793467269	8.8209440162992481E-2	0.12524190549000136	0.17628598692757835	0.13762183307961551	8.5002954534409758E-2	4.9886619607626193E-2	3.2402270289002777E-2	3.002787331359591E-2	3.7903612100433248E-2	4.5946819983255338E-2	5.2286280302345833E-2	5.7337301977711919E-2	6.1396590837145437E-2	6.4681526333158157E-2	6.7354747140499605E-2	6.9540092953866095E-2	7.1333262319623891E-2	7.2809131430945806E-2	7.4026900520465011E-2	7.503378976651498E-2	7.5867743940226218E-2	7.6559445207638799E-2	7.7133833708565636E-2	7.7611271741736987E-2	7.8008445716799768E-2	7.833907230118542E-2	7.8614456382045672E-2	7.8843935501666351E-2	7.9035236355562422E-2	7.9194762492080573E-2	7.932782770476865E-2	7.9438846224535231E-2	7.9531488299326991E-2	7.9608807879639309E-2	7.9673347702704955E-2	7.9727225978162064E-2	7.9772208040737258E-2	7.9809765676418731E-2	7.9841126310809862E-2	7.9867313843656973E-2	7.9889182578110063E-2	7.9907445441012692E-2	7.9922697467444737E-2	7.9935435357317841E-2	7.9946073770043702E-2	7.9954958904906226E-2	7.996237982560972E-2	7.996857790314027E-2	7.9973754696252009E-2	7.9978078524693963E-2	7.998168995507382E-2	7.9984706381368342E-2	7.9987225847170329E-2	7.9989330236033496E-2	7.9991087937490324E-2	7.9992556070989762E-2	7.9993782343665609E-2	7.9994806601901169E-2	7.9995662126544076E-2	7.9996376715838036E-2	7.9996973587100673E-2	7.9997472133273906E-2	7.9997888552505225E-2	7.9998236373636455E-2	7.9998526897346212E-2	7.9998769562769967E-2	7.9998972253369605E-2	7.9999141554419673E-2	7.9999282966635832E-2	7.9999401083664878E-2	7.999949974314946E-2	7.9999582150688919E-2	7.9999650982949477E-2	7.9999708476468756E-2	7.9999756499230301E-2	7.9999796611052609E-2	7.9999830115350168E-2	7.9999858100327836E-2	7.9999881475523171E-2	7.9999901000058715E-2	7.9999917308185786E-2	7.999993093015334E-2	7.9999942307976246E-2	7.9999951811456915E-2	7.9999959749696092E-2	7.9999966380071674E-2	7.9999971918226054E-2	7.9999976544196105E-2	7.9999980407973625E-2	7.9999983635472782E-2	7.9999986331197981E-2	7.999998858271451E-2	7.9999990463689885E-2	
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