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Segregated Funds
RIERIEMAT7UNRIR

» Segregated funds are separate accounts

: S . with guarantees on death and maturity
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» Maturities must be at least ten years
away at issue

Allan Brender HRL DI EHRMDDL10F R THIZE
pPocial AdviSgEee RS R « Guarantees are between 75% and 100%
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Segregated Funds OSFI and the Actuarial Profession
RIERIEFI7UNRIE OSFIE7IFaT7)—=
» Canadian multinational companies also » OSFI asked the Canadian Institute of
write variable annuities in other Actuaries (CIA) for assistance in
countries developing reserving and capital methods
HFEDEEELEEEN TLEEESRH EREBEEEROBEILEICEALTOSFINSA
#5lERITTVS FE-FHOFa7)—&(CIAIHL, B HEEHE
* In the 1990s, OSFl was concerned that
reserves and capital were insufficient for » The CIA provides standards of practice and
these market-based products actuarial methods for insurance company
1990448, OSFI (£MMBIEER) (D& Appointed Actuaries
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OSFIl and the Actuarial Profession
OSFIET7YFaT7)—=

» Itis OSFI's policy to rely on the work of
appointed actuaries and on external
auditors
OSFIRXZRAUTYF-FHOFoT") — L5V EREE
EROEREREFNATSHH

* Therefore, OSFI and the CIA maintain
very close relations and cooperate on
many technical matters
CHICKYOSFIECIAIKIER ICRELZERE
o, BLOEMMBERISOVTEE

The use of models
ETILOF A

» Valuation and capital requirements for
these guarantees had been simplistic
oD REEICH T BHEERD/N) 2 T—23
U EROEHITEMIEShI=bDEor

» The values of these guarantees (which
are effectively put options) depend upon
financial market conditions; the
simplistic methods did not reflect this
oD BRIIR(EERICIET Y- T3
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OSFIl and the Actuarial Profession
OSFIET7YFaT7)—=

» The CIA formed a task force to study
segregated fund guarantees and develop
actuarial methods to deal with them
CIAIZRIEREEMF 77 FORELIZEIT %58
H-ChERSBENTFEOMBERMNELT
BRY - TA—ARERIL

« As usual, an OSFI staff actuary served
as a member of this task force; OSFI
was kept informed of developments
HEEEBEYOSFIDRAYZFHFaT) -4
RY - TA—AD AV IN—D— B EFHDHT-;
OSFIIF#RKREFEIZIERE

The use of models
ETILOF A

« The new methodology would have to
involve stochastic models of financial
markets (equities and interest rates)
I-LFETERERMTIE(BRESEF)IZOVT
HEEROETILOERALRDLOND

e Since both liability and capital
requirements were being considered, it
was desirable to have a unified approach
to both
RERAR-BAOMAZBET 1<%, WA
ML TH—EFEEMIENEFNT-




Total Balance Sheet Requirement
RIERIEVRIIZH T HNFUR— T ESE

* Under the TBSR, we first determine the
total amount required to be held by the
company for the desired level of security
TBSRDIFE . RERSH A+ IRTFHER
ABKEICHBIGHEIEAENDITRET S

* We subtract the actuarial reserve to
obtain the required capital

ChhoHEBEREEZSIVTHERLRERS

Total Balance Sheet Requirement
RIEREVRIIZH T HNFUR—TESE

» TBSRwill also allow an easier transition
to forthcoming new international
financial reporting standards
F-TBSRIFFRDERRHELE~DBITZE
BHIZF3

* The IAA sub-committee on solvency
assessment also based its work on the
TBSR
VIR O—FHEICB T BIAANMERE DR
VAL TBSREEMRELTIVD
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Total Balance Sheet Requirement
RIEREVRIIZH T HNFUR— T ESE

» The TBSR approach is convenient since
it allows for full coverage of risk even if
the financial reporting of actuarial
liabilities changes
TBSRFEZMEALDITREHREICHTHER
BREEFOABEENEHLI-ESTEIRY
[SRHLTHALERELNFAELERTHS

* This accommodates the Canadian
system where the actuary selects
valuation margins that are appropriate
i EDRLENEET IV F2T)—NRET
BPhFEKXATLICLEETS
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OSFI's comfort with models
ETILIZXH T BHOSFINERE

» OSFlis an integrated regulator,
supervising both banks and insurance
companies

OSFIIZRIT- RIS DR & EEHET

* Under the Basel Accord, banks can
evaluate capital requirements for the
trading block of assets using internal
models, subject to certain conditions
N—EILARICETE, BTEMEINRELSD
BEBIITHT HEEROFMEIZEAL T
—EEHEEL-ABETVEFERATES
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OSFI's comfort with models
ETILIZXN T BHOSFINERE

» OSFI's Capital Markets division has well-
defined procedures for approving and
supervising banks’ stochastic models
OSFIDFvE AL -T—/r vy MBFTIZERITH
FERTAIERRHETILORT-BEHFICEALT
AL FHENFE

» OSFI accepts that certain aspects of
financial markets can only be studied
properly with stochastic methods
SMHIEOHSAEICH I HENGRE (IR
EIRMFETOHAIRELRCEZOSFIEER
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The Stochastic Approach
MERRAIFIE

* The goal is to determine the distribution
of the present value of investment
guarantees for a company’s VAs
RERSHUMMESEBFERRIRBITHRIER
AORED S HERDZIELZBMET S

« Since the value of the costs depends
upon financial markets, we need a set of
stochastic paths of future market levels

aRMEEEIE SR THIBEORIMICERSh ST
. FEOHGE/NTHF—IVRIZDEERD
FERM/A/ SADNDEIZHS
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OSFI's comfort with models
ETILIZXH T BHOSFINERE

* In 1999, the staff actuary who sat on the
CIA task force spent a year seconded to
the Capital Markets division
19994, CIAZR Y- 7+ —XIZSMLIzX 2y
2-F7OFa7) ¥ rERIL-T—ry R
F—EMIchi->THE

* Therefore, the Actuarial Division had
experience dealing with models and was
able to apply Capital Markets procedures
to variable annuities

FhiR, 7HOFaT7Y) —HAEETILERYFEL
OEEBMNHY ., FrEI-T—4 v B DOF
GEEEFESRRBRICERTES:
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The Stochastic Approach
HERRBAIFE

» This approach is similar to that used in
the Black-Scholes approach to valuation
of derivatives
BFRITIVNTITFHETHEDODNDITSY
9 a—LXEIZELTS

* B-Suse a“risk-neutral” probability
measure Q in place of the “real-world”
measure P
B-SEATIKXMREM R JMEPTHLYR
I IHERRMNEQEALD
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The Stochastic Approach
REERIF %

* According to the B-S Theorem, the value
of the guarantee is the (Q) expected
value of the future cash flows
B-SiEIC& NI REEMZE L, FERF vy 2T
O—®DQAFIETHS

* This value is also the market value of the
replicating portfolio of market
instruments
COEFE, ERBERR—FI4UA O
#BRHELELOTHDS
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The Stochastic Approach
MERRAIFIE

¢ The risk-neutral distribution gives no useful
information away from the expected value; it has
limited usefulness in setting capital
requirements
YR PSS CIRHAHEN SHALGERZGOIG
LV ITEERERETIRICIIRENICHRATHD

* The CIA task force chose to work with the real
probability measure P and to specify risk levels
in terms of Conditional Tail Expectation, CTE
CIABR Y- 7+ —RITRFHEFREPDRALYR YK E
EERUGATAVBFECTETRT EEER
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The Stochastic Approach
REERF %

* However, for VAs these mstruments are often
not available in the mark
f—gL :({)J:o .ﬁmmn(d:VA-ew;(o)i%AFﬁiﬁ!_
J‘ AY

« If they did exist, the company could purchase the
repliciting portfolio, a perfect hedge, and have
no ris
_wézomﬁﬁ&Ennﬁ‘ﬁﬁﬂ'ém H‘p‘i‘:Bﬁ'“*ijgt =
R— AZBATD YREGEAYIHTHE
&&U Uxbld:#%( £

* This also shows the calibration of the Q measure
is questionable

CHIESERQAIEDHTL—LavIc BB LtE
X )
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The Stochastic Approach
BRI F %
« CTE(X) = E[w | PWwW)>x] where P
is the cumulative probability distribution
CTE(x) = E[w | P(w)>x] PIXRHEH
b3 8 7]
« CTE (x) = TVar (x)
» Considers the shape of the tail of the
distribution
DHIZBTETIILDORREER
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The Stochastic Approach
REERIF %

* The task force considered how to faithfully
model equities markets
BRI+ —RIHRTTIREEBRRICET VLT HHE

* Markets change regimes from time to time,
becoming more or less volatile
THOREEEELTEEREL. RST1UTAELETTS

* The task force recommended the Regime
Switching Lognormal model; two regimes suffice
BRY-7A—RIEHAGRABERETIVERE: =
2ORELAHIIETS
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Calculating the Cost
aXNETE

The cost of the guarantee for a particular contract depends upon:

HEEHDRIEIRDHEET 201
Attained age BIEFR
Duration until next maturity XREIZFHKFETOHRM
Market value of the account 3Lk DB
Guaranteed value fREEE
Product design BIGRAE
Fees received for the benefit {REE#&{HINT2RA
Management expense ratio (MER) W%
Expected policyholder behavior F#&h22#ETE
Investment type MARZAIL
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The Stochastic Approach
REERF %

» For conservatism, each of the lognormal
distributions must be calibrated to
standard criteria so as to have
sufficiently “fat” tails
RTFERRDID, +RITAILET7IR]
ICHEDEIICERNRER D MEIRERYIC
AV TL—2ar L TIFAES AL

» There may be several different models
applied, each reflecting the properties of
the market segment covered by a
particular investment fund
HEDEREEANRETEII—Tvb-tJ
ANDEEETNTENRBTIETIVEEE
AWaIELHhY55
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Calculating the Cost
aXNETE

* Most companies represented on the task
force expected to eventually have their
own models that could calculate the
distribution of costs on a contract-by-
contract basis
BRY - T —RIZB M- RS D 2 <A kK
MICEZBHETILT—HIDIRMAEHTC
EEHRE

* It would be left to OSFI to specify
conditions for acceptable models
OSFINFREIXFERTFHELETIVOEHRERE
$HE
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Calculating the Cost
aXNETE

* For most companies, initially, and for
smaller companies on a continuing basis,
models would not be available
LAIZLDRBREIICE T, F/MFEL
ﬁgﬁ%ﬁi‘élid‘v‘}*w:ﬁ%v")b(ﬁuFHEIﬁE'E(d:
R NDT=

* Available models and industry data were
used to specify standard factors for many
contract types, with interpolation applied
for others
FIRATBEGETIVEERT —2ICED T,
¥RRTFENTERZHB 1T IR EN LR BERE.

ThR OGS MEEEER -

Company Internal Models
RIRSHLDORBETIL

* Most large writers of VAs expect to use
internal models to calculate the liabilities
and capital requirements for these
investment guarantees
EEESRROATSISEUOEIEE
FEEDORIAICHIIRRETERARDREIC
ABETILZANSRA

» OSFlis following an approval process
similar the one used by Capital Markets
for banks’ trading blocks
OSFIZFrEZ)L-7—4 v PP RAT S
SBITOTHBIMEIETIILORBFMIEL-F
EEHA
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Calculating the Cost
aXNETE

* More recently, the standard factors were

modified to make them easier to derive, to
perform interpolation automatically, and to
recognize the dynamic nature of lapses
FICHIEICA-T, ERBROSHAEICBALT, &Y
RHEL O, F-MMAHEBBRTL, SSITHEH
EOBMMEEEBTEISSILEEN TSI

« Experience with volatility in lapses was gained in
the years 2002-2004 when markets experienced a
downturn and recovery
BAEORS T T ORBT —2ITIP T % EE
MRELNF2002-200405/5NF-HDTHS
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Company Internal Models
RIREHLDODRBETIL

OSFI's approval process involves:

OSFIDEBFRICEFIIDIL:

Technicalities of the model
ETLOEME
* Testing of models
ETFN-TRATAVYT
Model documentation and controls
ETLOXEL-EH
Data quality including investment fund mapping
ﬁm?@ﬁﬁﬁw‘\"yt"zﬁ HEDET—HDE
Risk management structure
YRR A M
Model inte%ation
EFLDOHE
« Stress testing
AL R TRE
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Company Internal Models
RIRSHLDORBETIL

Instruction Guide: Use of Internal Models for
Determining Required Capital for
Segregated Fund Risks (MCCSR), March
2002

BEEM: RERIMATI7ZVFOVRIIZHTHEH
EE&AX(MCCSR)ERFEICEITZAHETILDIF
AIZDLT 2002438
— Available on www.osfi-bsif.gc.ca

www.osfi-bsif.gc.ca [CTAFATEE
— Look under & &R
« Life Insurance Companies R&E&4t
+ Guidelines on Capital EXRIZETE2HARS 1>
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Hedging
Ny
* A hedging strategy can be built into an
internal model; it would be expected to
reduce the cost of the investment
guarantee
ANy UEBIRENEET ILICHARAD ZEHT
BE REIOAMEEMARRAEND
» OSFlis currently revising its guideline
on the acceptability of and credit for
hedging
BREOSFIIAYCOERMHLEZDHRICONT
HARSAUEHET R
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Hedging
Ny

» Perfect static hedging of VA investment
guarantees is virtually impossible since
the market does not offer appropriate
financial instruments
BULGEMEENTRICHFEELENA, VAD
RIMEEZETTLITAYITHEERERATRE

» Itis possible to build effective (but not
perfect) dynamic hedges; this can be
expensive and labor-intensive
(RETREBVL) BRLEIMANVCERET S
%’giﬁfﬁﬁ;.:m#:x&%ﬁaﬁ‘;’»b\éf%ﬁbf
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Hedging
Ny

Fundamental concerns in approving hedging within
internal models include:

ABETINADAYOBARKEICETSIEREFR

¢ The theoretical soundness of the hedging program
AyS-InJSLOERBREY

< The company’s technical ability to execute the
hedging program
BRESMHBAYS - TRTSLEERHET HI-HOHAM S

* The effectiveness of the hedging program
AT TOTSLDOEE

« The reduction or credit in required capital
recognized for hedging

’\J?L?é‘iﬂﬁéhéi’ﬁ%ﬁlkd)iﬁiﬁif— E3E3
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OSFI's Experience
OSFID#ZER

Technically sophisticated companies are using
approved internal models well
BEARWERTIRIRRHIRBEANBETNES
MERALTLNS

The resulting liabilities and required capital appear
to be apgropriate for market conditions and have
reasonable valu

HESNABERE L—Fﬁiﬁ*ld:ﬂﬂiﬁjr‘m\bﬂ'c+ﬁ
MORHEER

Financial markets are volatile; these models and
the resulting liabilities and capltal requirements
appropnately reflect this volatility

SRTHIBISZERN TS, uhba):ET)lf&ﬁﬁﬁE HEH
*a)l‘l'gﬁ%liﬁﬂ]Lﬂ‘?T'f')T'f’E%Ebfhé

There is debate concerning how and where this
volatility should be reported

RSTAVTADRER R - §REEMBIC DL TITHAA
AHNTNS 33
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Current Developments

WMADERIKSR

* OSFI, the Canadian life insurance industry
and the CIA are working to introduce Basel
Il — type advanced approaches into MCCSR,
the life capital requirement
OSFI, hF F&ERER. CAREELFETHD
N—ELIEDMCCSR(EFRIRODVLEER)
~DFEAIZRYEA TS

» This will involve a TBSR approach for all
risks and the use of internal models
NIZEHEH BN RIADTBSRFEDEA-
RBETILOFASBELLEDS
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Current Developments

WMADERIKSR

This has important implications for:
J’L(-J:'-Jijc&%ﬂéﬁﬁéa)(i

OSFI's organization and technlcal expertise
OSFlo)ﬁ% HTRIE

The approach to superV|S|on of insurers
RERSHICHTIEEAZE

The introduction of new international financial
reporting standards

F-CERSHEEEEDNEA

This project will likely require at least five years to

complete

BokFTOSLIMETETICIIDLLELSELEETD
ERO5ND
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Thank you for your attention
CREBEHYNESTEELS:

For further information, see

FHICEAL TIE
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