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Manulife Experience with Capital and
Reserves for Variable Annuity Guarantees
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* Manulife has state of the art stochastic models

2T/ EBARDEERMET LERED

« Manulife has considerable experience valuing guarantee features
as we are a leading provider of variable annuities in Canada, the
USA and Japan
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Countries Benefits Reporting Regimes
Canada Death Benefits Canadian GAAP & Statutory
USA Maturity Benefits US GAAP & Statutory
Japan Income Benefits Japanese Statutory

Withdrawal Benefits
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Variable Annuities in Canada

* During the 1990’s, variable annuity guarantees offered by
Canadian Insurers became much stronger and more complex
1990FERITHHT, AFF DRBSUARETHREMEEILYFEEL,
|HEL
75% return of principle guarantees _— 100% return of principle guarantees
TTART5%ZARFE JTA100%% RAE
Lifetime horizon _— 10 year maturity horizon
LHHAR TR 5 HAETLOF
No resets - Ability to “re-set” guarantee to lock
DR ANV in good market performance
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Key Components of Canadian Framework

WS XHREEOERESR

1. For solvency measurement, reserves and capital are
considered together

YRV —FHEIITONTIE, BEEEREEEFRE—HKT
ER
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History ###&

e Canadian Institute of Actuaries (CIA) established a Task Force
in 1999 to investigate how to establish appropriate reserve and
capital requirements for these stronger guarantees
19994, hF 4 FHOFa1TU—R(CIA) L&Y FRLRIENFICHTS
REERE MEEFOBENGRESZERET SHITERY - T4 —
RERIL

e Task Force report in 2000 proposed a framework that was
subsequently adopted by the CIA and the regulator (OSFI)
to establish reserves and capital

2000 DHARY - TA—ABEBTCIIRIHERE - ERAREDI-HDFHE
EEMRESh, CALSRIBERE LB OSF)ARICChERALE:
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Key Components of Canadian Framework

W XHREEOERESR

« Key focus is an integrated measure of “Total Balance Sheet
Requirements” (TBSR)
HRLEBRLGDDEMRIEREYRYISHT BTV RS — B
(TBSR)

« For solvency, the focus is on losses in the extreme (tail) scenarios
YR O—TIIEBIRE (T DFIFITBHHRREER

¢ The breakdown of the TBSR requirement between reserves
and capital is a secondary consideration

FTETBSRERFEMELBEXOMTEDLSIZERY TN ERIZER

« Determination of reserves and capital separately introduces a
material risk of under provisioning or over provisioning for the
balance sheet exposure

EEEREELREEZBAWIRET DLV RY—F EDYRIEBK B
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Key Components of Canadian Framework

W FXHAEREEDERER

2. Stochastic simulation models are superior to other
techniques for measuring the risks/costs of
variable annuity investment guarantees
HEERMSAL—2aVETIVEEOMDFRICHEARE
BAFSRBRETDIVRY /AXLDAEIZBA TN
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Key Components of Canadian Framework

W FXHAEREEDERER

3. CTE Models (Conditional Tail Expectation) are the
best measure to look at extreme scenario losses

CTEET )L (FHATT A IVHFHE) 3B IRA S FUFISET
BIEKROBVRBELRE X
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Key Components of Canadian Framework

W FXHAEREEDERER

« Simple “deterministic scenario” or “factor based” approaches
cannot accurately measure the risk and therefore are arbitrary

BT RERBSFIF 1T BII798— R—X | FETIRYRIZE
RISl CE ALV BERREBTAE T HLITED

«  Stochastic techniques work for risks with:
HEEROFEEROISTYRVFMISHRERET D
* Non- symmetric cost outcomes (e.g. low incidence, high severity)

FEXFZIR M HFER (Bl - REFE ISEVSNEXGREERLETIRA)

« Volatility in underlying variables (e.g. equity returns)

HEITRDBRBORSTT YT (B - Bl D ES)
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Key Components of Canadian Framework

W FXAEREEDERER

* CTE (x) is the average cost of the highest (100-x)% of the results
CTE (x)[ZBME(100-x )% FUAI<H 1+ HFHARE

*  More stable result than simply selecting a quantile measure
B/ A—tE VT TO—FERATIOICERTRENGEENS
Y (%)

¢ Quantile measure looks only at the cost in a single scenario
which may be unstable in the extreme tails

R—t V7 IO—FTRE—FIFDOARNDHEEZ BT=8. Bin
BTAVBICBEFREGHRES A D REN

* CTE measure takes into account all scenarios beyond a
selected point to establish cost

JRMREICEEL. CTEETIIRRL-AUBDLIFIFEER
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4. Real world models are more appropriate than risk

Key Components of Canadian Framework

W FXHAEREEDERER

neutral models to determine total balance sheet
requirements

RIERIEURVIZH T BNTUR— T EEDREIZIE
PDRIBIEETNLYEBERHRETILOAHIE LTS
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Key Components of Canadian Framework

W FXHAEREEDERER

5. Real World models used to establish reserves
BEEERBESHFEICRERAETVEER
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Key Components of Canadian Framework

WP FXHBEEEOBEER

« Risk neutral models simply replicate theoretical market price
for selling or hedging the risk
YRYBITETIVIGBHICUR I DFEH - A9 DITEH 1T BB THIREE
*BEETD

* Excess of expected risk neutral cost over expected real world
assumption cost represents an estimate of the market risk
premium

YRYHIAR D RAAHEGREROHMERICEDRAAIRIDERT
HiRYRITILIT LOHEE

¢ Risk neutral models are not designed to measure the true
observed or expected distribution of costs
YRORTEFNIERAHIR I HDOEMR- RAZRAETHEHTREE
hi-2D T

¢ Risk neutral models give no information on loss or cost
distributions in the tails

YRIPITETLTITRAKICET SRBLTALOIARZHLBLNEL
1 Manulife Financial

Key Components of Canadian Framework

W FXAEREEDERER

« Concern that “risk neutral” parameters are from models that
focus on very different short dated risks

SCRUDEHIYRVEEBRL-ET M K> THRENDIY R Y81 /8
FA—EADRB

¢ “Risk neutral” price therefore may have very little relationship
to a true market value (l.e. willing buyer/sell price)

BIST) RS 3L BRI RO TR |4 (B RMTRVFISHTS
T ) EOBIEM L FRIHFRILIBENDHD

* TBSR framework can still work using “real world” approach for
TBSR with “risk neutral” approach for reserves

TBSREIWE#LZLIITBSR TIRRER I FiE%E. RELFRTIURY
HIL | FHEMIEMATRE
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Key Components of Canadian Framework

W FXHAEREEDERER

6. Models Use Best Estimate Assumptions for all
policy related cash flow assumptions

ETIVFZHEEDF vy 70— EERLTIZOWN
TRETAFHEZRAND
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Key Components of Canadian Framework

W FXHAEREEDERER

« Best Estimate Assumptions used for all policy related cash flow
assumptions [includes surrender rates and optional re-set or
annuitization rates]

RHEEDF vy 70— EEBLTISOVTREFAZHEER
(FBHE, Vb HEIVEFEEIVERRTIEREET)

* Margin for adverse deviation added to each assumption
ENREHICRLREE M

* This approach to establish cash flows is used for both reserves
and TBSR

COFERICKYETEMELTBSRTHNSF vy 170—2RETD
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Key Components of Canadian Framework

Key Components of Canadian Framework

W FXHAEREEDERER

7. Consistency of practice in applying stochastic
techniques is important

EEROFZZEATIHE. EBLO—EHLIEE
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W FXAEREEDERER

< Companies can use their own models
RESHIEBHETIVERATES

« To narrow range of model outcomes, “calibration” criteria are
in place for required distribution of losses in the tails

ETFNOHNFERDESDEELLT o, RELESNDITAILLOEE
AHIZMHYITL—Lav 1&HEER

« Focus is on “fat” tail models to ensure appropriate range of
loss scenarios in the tails
[27YMITFANETVICEREBLCETTIVEORLSFVFITHS
REERH-E5

« US approach of generating a general set of “stochastic paths” is
not generally used in Canada

—RAGTRERMI/ R IZRESEIREXTIO—FIEHT ¥ TIRE
WAL
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Key Components of Canadian Framework

W FXHAEREEDERER

8. Non-stochastic minimum floors on reserves or
capital are not part of the Canadian regime

EEROFEICISEVETERE - ELDORIEETHT
FHRELETERESATLVEL
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The Canadian Approach

hFEKX7Io—F

Risk Based = Total Balance - Reserve
Capital Sheet Requirement

YROEERELERA = BRIERTEIRIISHTINTURAL—IHEHE — REAHS

| |

Key Components of Canadian Framework
AR HBEREEORAER

« Minimum floors on capital or reserves discourage proper
measurement and management of this risk

RE-BREEFSICTREEERET S LRIURIOBENGEHE - BEE
il )

« Formula approaches often overstate requirements for less risky
products and understate requirements for more risky products
FA—3a5HAROBE . BRI RISHT S EEZBREFM. YR
OEVERICHTSMEHLB/NFAELIETHD

« Strong professional and regulatory oversight and standards on
modeling and assumption setting are preferable to arbitrary
minimums
Bhi-FMR. EEREICLIEROEE. T/ -AHREHHEICD
VWTEXLZBREIIANEHRACTRIEELZRETINOLIIBEELL
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CTE (95) using: Range of CTE (60) to
LAFIC&I+HCTE (95) CTE (80) using stochastic
(a) Stochastic models Models
or MEMPETIRIE || BEERGETIICETS
(b) Regulatory factors CTE(60)h 5CTE(80)
derived from
stochastic models
RRRANETILOID

BEhrhBPEERY

Stochastic models are real world based and must meet CIA calibration criteria
EERWETIVEHEMRICEREZRS, CAWTL—av&@EH-TRENSHD
M Manulife Financial

Total Balance Sheet Requirement
BIERIEIRVIZHTHNFTR— IR ERR
. Regulatory factors are used if company does not have

approved model BRESHINEBEFETTILERLVBEEERER
xR

*« Approved models are company specific. Regulator focuses on
model reliability and controls to approve models ETFILIEES
HARBERT D EELURBETILOEREITIEL. ETILOX
REEE

* If companies have products not covered by standard factors,
the regulator will provide company the scenarios used to

generate the factors to allow them to develop appropriate
factors RERBTHROLVLITEAREZRBESHLSRYILSBRE.
BULREERDI O EELBIIRERBERET SRRICALY
TUFETORBREHISHLERSTS
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Reserve Requirements

Reinsurance and Hedging Credits

BEERZICEITHEH

e Stochastic models must be used for reserves unless the
risk is immaterial

JRONEMTHEVBRYREEFSOHFICIERROET VERAN
1 TIF DA
¢« Models have the same requirements as TBSR except that they
do not need regulatory approval
ETNVOEHIETBSRERAER, ELEBLRORKBEDELLEL
*  Must meet CIA calibration criteria for stochastic paths
AR/ SRICET BCIANYTL—Sav&ba#li-3 oL

* Reserves use company determined best estimate assumptions
(including future surrenders) plus margin for adverse deviation

REERETEIRRSUO (BROBHZEL) BEFHNREH+R
2 LEEEAND
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How has the Canadian Model worked?

HFERXETILDOLEMEH

e Product designs have become less risky and features more
rationally priced as reserves and capital directly model product
risk appropriately

REERE - BXTHRIRVEERICETMELEZCET, BYRIHE
DERT A EEY, ERMEEDIE SR S5 K5(124ko7=

« Companies see immediate benefit from introducing less risky
designs or modifying price

RERSH X IVEYRGER A RSO RBELIZ&5Fi5% BIEIE
RTED

*« Promotes rational company behaviour as no ability to arbitrage the
reserve / capital requirements

RELRS-EXOFEEZEHRBTRETIRELSEBVV-ORIRS
HOBGENZTRERMTD

« Lack of arbitrary floors or factors is important contributor
BHERICIIREECRBORENFAREIENAEELG—R

BREREAYCOHR
Reinsurance BE{RIE

. Full credit can be taken for reinsurance in both the TBSR and
reserve calculations

BRI TBSR-BELFBEHEVThOBETLLRAERTES
Hedging ~AyY
. Full credit for effective component of hedge can be taken in reserves
AYSHEBEBA OV TIIREEHRETRERRTED

. Credit for effective component of hedge can be taken in TBSR —
currently limited to 50% of effectiveness but discussions underway
with industry to increase this

~AOHEBEEFETBSREI M TR TE-RE XA RS D50%(<RE
hTWEHR, BEChZE5IZETE2HEMNERTEDHSA TS
M Manulife Financial
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How has the Canadian Model worked?

HFERXETILDOLEHEH

. Factor approach to regulatory TBSR is proving difficult to
manage

ZETBSRTIZ7I4—AEAVREOEENBBLCLARITShDODOHS

« Despite complex formulas, factor approaches cannot keep up with
product design or emerging conditions

FHCRHEKHEDLT, 7708 —FATERART Y1 OH &
ZMYRAA T
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How has the Canadian Model worked?

HFERXETILDOLEHEH

. Large companies are moving to stochastic models to directly
determine TBSR
AFERBSH FERETBSRERET IHERWETVICBITLOOHD

* Regulator (OSFI) must approve these models, and use similar
acceptance criteria as bank risk based capital models

BB LB OSF)IZETNERELECTIIEST, TORE, BITISEITS
YRAGR—ZBXRETIISHT S REBREICELLBEELHERA

« Infrastructure requirements to get regulatory approval of models
is high
EBLUROETLREEGS-ODIITEMHITRELL
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How has the Canadian Model worked?

HFFXETILOEEH

*  Volatility of reserve and capital requirements is a concern

RIEEHS- BEXAREEOEINBEHE

« Stochastic models produce very volatile requirements
BERMETILTIERORESLFAERISARET S

« Arethere acceptable methods to dampen volatility ?

EEEREOERZERST RV FEREHION
> Mean reversion F¥[EIF

> Changing level of conservatism (moving CTE level)
RTFHELRIVELEZ D (CTEKELZER D)
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How has the Canadian Model worked?
T EFRKETILOLHEA

Dynamic lapses becoming common for pricing, reserves, and
capital T T | REERE, EXRBREICELNT, BINENE
F—RIZEY>2%H%
e  Most models were initially implemented with static lapses
ETILOSIIHHLRHEL LHBA
Dynamic lapses can significantly alter benefit cost
BNERHECEBAEARMKREEDLLTHEELDHD

e Industry and regulator have moved to incorporating dynamic
lapses as standard approach

(R -BEBURFRENLT7IO—FLLTRNTRHBERYANSS
FER#LT-
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How has the Canadian Model worked?

HFEKXETILDEMA

Companies are looking at hedging guarantee risks
REF/EREIRIZEAYDTEIHEAAN

Dynamic hedging programs are becoming common in North
America

LR TIXBIAYOMEVREEh D KSIHE>TETS

» Static hedges do not work because of policy features (resets)
and dynamic behaviour

RV Vb)) CBINTRPETBOH BNV DITHERELEL

* Dynamic hedging programs are expensive to implement, and
need appropriate capital and reserve credit to incent companies
to implement them

BAYSORBICITAANEET 5. BETEXR - EREOMEETI
ELTRIREHICTOREICRIRYESRDIBELNHD
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Canada and US Compared #n+sixmnntit

e Both Canada (MCCSR) and US (Risk Based Capital) use a
total balance sheet approach

HFHMCCSR)BLRE (VRAHIR—RER) LRBEFIEVRY7TO0—F
*3A
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Canada and US Compared #n+sixmEnnttt

e Canada has used this approach for several years;

US moving in 2005/06

DT FEBERERICH-YVIERA; XE(X20054E6 B IZ#1T

Required
Risk Based =
Capital

JRYIZE SNV =
DEEARE

Total
Balance Sheet
Requirement

(TBSR)

Reserve
- Held

RERIEVRIICHT S BEEBEWHEIR

NSVRV—REH

Capital and reserves are integrated, and key measure is total

balance sheet requirement

BREMESH—HLEY, TEFARERERERE)RVIHT B350 R — IR ERIZES
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Canada and US Compared #n+sixmnntit

- Similarities @&

Canada HhF#% Us *H
Use of Total Balance Sheet Approach Yes Yes
BERIEYRVICHT B/ 350 R— T EEORA
Use of stochastic models for
Total Balance Sheet Requirement (TBSR) Yes Yes
BAEREE) RVICHT BNTVRS—TEEA~D
HEEAWETIVOREA
Use of stochastic models for reserves Yes Yes
REERE~OEEROETLORA
Use of CTE method for TBSR and reserves Yes Yes
TBSRERFEMENDCTEZDRA
Assumption basis (real world vs. risk neutral) Real World Real World
AREHDOA—R(FEHER vs. YRYHIT) REHRF BEHR
Methods in place to ensure consistency in
stochastic paths between companies Yes Yes
BERNAZOBESMHLERRSHMTRRTIFR
Surrenders and policyholder behaviour
incorporated in models Yes Yes
ETFIVICEEHN - BRETEAEHATITINDA

Manulife Financial

Canada and US Compared #»+stxmonntit
- Differences #&m

Canada HhF4% Us kE
CTE level for TBSR CTE (95) CTE (90)
TBSRIZ$FHCTELARIL
CTE level for Reserves CTE (60) to CTE (80) CTE (65)

HEMEI“HEFTHCTEL AL

Cashflows valued
oyl a170—ORERE

To end of path
HNADBBET

To worst point in time on path
HNAOBREHRET

Whole contract vs. Guarantee only
2WeEk vs. RIERSOH

Guarantee only valued
using CTE (separate
acquisition allowance)

Whole contract valued
using CTE
CTEZRLVTHHIL -2 4

CTEZFALVTRHEL - REE#35)
DH (FHRUREBHES(13)
Additional minimum require-
ments on reserves and TBSR No Yes

#(W& - TBSROBEFEEOMIR

Key difference is the US minimum requirement. This is based on a prescribed single
scenario that frequently produces higher requirement than stochastic results.
KECRLDIOKEDBIEFEE, ChEREOE—FUFITETTEY,
HEERNOF RIS IFERICHERFEENEIIBENS
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Canada and US Compared #»+4&kEnxtt
- Regulatory & Professional Oversight

- EBLR-EMRICLSEH

¢ In Canada, models are specifically reviewed and approved
by regulator and must meet professional (CIA) calibration
criteria
HFETREFLERICL>TETANERENICRE - KBS, EFRCIAD
HT—2ar ERE#H-E TS

e In US, thereis no regulatory review of models, but
calibration criteria for models is set by regulator
RETRETNEZEBLBIRET I LELEVA EFILOAITL—ay
HELZHETD

. Both Canada and US have “simpler” framework for less
sophisticated companies. This is factor based in Canada
and based on a package of scenarios from regulator in US.
HFY - RERISTRY ST NG I BEE+ HE RN ER AR R 1

[CHEBLTVS, ChlENT ¥ TRI7TII—FROBETHY ., KEEES
RTESF UL Ror—De ko B THS A
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Observations on Key Differences between
Japan & North American Approaches

BA-ERXFELOFTLHERDEE

North America db3 Japan B&
Focus on integrated Total Capital and Reserves
Balance Sheet Requirement looked at separately
HEShI=RERIEIRIIHTS BEXRERELESEH2ICTYERS

NIVRY—IEREER

Required Capital Based on
Stochastic modeling of
Actuarial Tail Risk

Required Capital is formula
based formula in most cases

MEAXIBERTAIVIRID EITTA—S25HRUE TN EE
REERMGETIVISEIK
Real World Stochastic Models When used, stochastic models
using CTE Approach are used for are risk neutral
Reserve and Capital Components YRIPIHRRHETIL
REERERUVERBFICTEREALV:
Rt AR ETIVERA
M Manulife Financial

North America and Japan Compared

FEREBEDR L

v' Both Japan and North America have recognized that the risk of
variable annuities require a new approach to reserves and
capital
BALILRTE, ERELICHITHEEEMRELERREICIIH &
FEMBETHHLEEHSh TS

v" Both Japan and North America are evolving to stochastic
frameworks that more accurately measure risk

BALILRTE. KYEREICURVAIES TREATHEERNFRIETC
HHICEELDDHD

- M Manulife Financial

Observations on Key Differences between
Japan & North American Approaches

BA-ERXFELOTLHERDEE

North America 1t Japan A&

Stochastic models are complex Simple log — normal model
(regime shifting log — normal, B BERETIL
stochastic volatility log —normal)
WREEERNETL
(FEEBR S BIERS
EERRNES T TR BER

Contingency reserves do not Contingency reserves held in addition to
exist regular capital requirements

BIREREHFELEN BEOERFEHRLARREREERD
Company'’s target capital ratio Company’s target capital ratio
is 200-300% of minimum is 600-1000% of minimum
requirement requirement
AR B RE S RIERIED R L% B RE SR E M EE D 600-1000%
200-300%

2 M Manulife Financial
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Observations on Key Ditterences between
Japan & North American Approaches

BA-ERXFELOILHEERDEER
« Japanese requirements are more conservative
BRIZEITHREHEIFLYRFHITHD

Typical Guaranteed Minimum Withdrawal Benefit Reserve &

Capital Requirements (% of deposits)
EXARNGEIHBEERIAOREERELEFTER (RLSICHTHLE)

Economic CGAAP * Japan *
2.5% - 5% 2.5% - 5% 10% - 20%
* Requirements based on typical industry target solvency margin ratios

ERORBMNGEERRY ALY —T—SU L EITE IV -RER

“ M Manulife Financial

Conclusions

Y]
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Frameworks in Canada and US continue to evolve
HF5REXEEOELIEH

Evolution continues to be towards a more sophisticated

model based framework that accurately captures risks of
guarantees

REEVRVERICERICBET 218, JURBLETINERA—REL-E
M TH#ILERKITS

Increased use of dynamic hedging strategies to manage

the risk will reinforce need for sophisticated models
VRYEEOT=H DB~y BRI REMIZ &> TRICHELZET LA
WEIZBD

Frameworks that accurately measure risk are leading to

more rational product designs

YROZEREICHET DELEDFEX. JYSBMTEMBREISOLEHND
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