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An Investigation on Managing Risks in Minimum
Guarantees Embedded in Variable Life Insurances

This report explores how to manage risks in minimum guarantees
on variable life insurances. Minimum guarantees, issued by insurance
companies, are kinds of put options that promise policyholders to
pay minimum amounts of benefits even if their account value are
lower than guaranteed benefits written on the contracts. The
minimum guarantees have been taking a critical role in insurance
companies’ successes in the markets. When issuing the guarantees,
however, insurance companies immediately confront a tough task
that is how to manage various risks derived from the guarantees.
For example, several variable annuity riders in Japan have
withdrawn from the Japanese variable annuity market since the
financial crisis in 2008 hits the world economy. This event has
highlighted why managing risks from the minimum guarantees is so
important.

Unlike the Japanese VA markets, minimum guarantees on variable
life insurances are not an imminent danger to Korean insurance
companies because variable life insurance markets still seem to be at
an early stage in Korea. However, it is very important to build up a
system to manage risks from the guarantees as early as possible in
order to avoid all the troubles that foreign insurance companies are
going through now. In an attempt to help Korean insurance
companies manage the risks properly, we selectively cover important
issues about managing risks from the guarantees.

This report starts with concepts of minimum guarantees and

covers what kinds of tools foreign insurance companies are using to



manage the risks. In detail, we introduce various ways to manage
the risks from the guarantees such as setting aside sufficient capital,
reinsurance, and static and dynamic hedge. Then, we discuss how to
measure risk exposures from the minimum guarantees. we examine
various methods to calculate reserves and required capitals, and
conduct simulation studies to investigate how levels of reserves and
required capitals vary when economic scenarios change. Finally, we
show how the delta hedge works and deal with ongoing issues such
as how to manage basis risks. Next, we suggest an alternative way
of changing product design to improve managing risks derived from
the minimum guarantees. In the end, we discuss conclusion and

what else issues can be covered further in the future.
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ol nEFHe VANl Aot AHoR FPAY 4
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£ @] fal ARl gAY A 2= :L%*% *13 o 2 E} aﬂ~
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=3 P FoAS =7)A] EatE ot 2000 i& S & JM Uﬂrf
F7F FEo g QlE trd] BFFAol WrhE Al HolsuA REIAt
£ HAARZYFE oldsfolnt ok BF 2l AAsE AF
o "= BRPINE B2 B9 FoAS dAdeda s
Hlg B A7|IARAAEE AstetA H0oh ml=el A= 20009 12
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"Cultivating confidence: The emerging global market for VA-style guaranteed
benefits products", Insight, Milliman, 2008.12.
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A8e AvE Aotk X+ REFoR F8yv BFyld S47F
o thsle] Hzlslm A AWE gag Q29150 ojEA HEgaTd JT
S AR EFEEENS T8 AuRaz} gt olg gEo Ay 2y
gho] HEFH|F HYPwA3 RBCEY] B ~Td tdh QAR A& 9
TARES EAsE 1o digh ikt A8 & Aotk IVAAME T4
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wARge e BAAP) HAse RURAA AYRFRS A
Mg AT AYRYEE B2 Bste] FAol AAEA, T4, AH) 5
e ool me FAWL FARE ASg 24, 1 Aso) 84
342 Aokl rFE

BES et o] AFES WK Y (Variable Life
Insurance, VL), W H-FUHAEH 3 (Variable Universal Life Insurance, VUL),
ol F(Variable Annuity, VA) 522 FEE 4 oy a2gal o] FE
HAAPY R 3 F 1 5 (Guaranteed Minimum Death Benefit, GMDB)Z} A3
-} Z(Guaranteed Living Benefit, GLB)9] HAEFTHAS 3 BP9
A 715 BA7sS At ok

ATESE BRI AE A9 AP AHY AYEd
o TAgle]l 4B FF ol AEEFF ATl it ERAIA BES

fe i o
ozl rlo

]

HEFHF SF(return of premium), A<
H 74 B (maximum anniversary value), max{F&FCE B, At

B B 5¢ BEST Ak

} Z(particular roll-up), 2}
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<E Il-1> HAEHO| AXMAIUZFEES 2y
TE HEW&
. , NEYEEE S
Return-of Premium | " 1pelu g2 « a% (a% : 80%, 100%, 130%)

Roll-up or risng-floor

Reset Value

Ratchet value - AN ERES S dF WA Hdgew WA

or MAV - Reset Value9} €2 BHEFHo] ZAEx okg

Max{MAV, roll-up} or|- HAAIRFFEFS AT H77HAS HAdgt dAHRE=
Combo SAT & FollA 2 g2 WA

Enhanced earnings |- &54 975 Exst7] 98 F718Q RdEE AF

A8 : LIMRA(2006)

7GR A s S (return of premium)> APFEFFO V| ERAFES 7E
HIASE st WAoE dAGHAAFT] HF BIA A <™ [-1>
1o g
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oh 23 BEAGA BRI Y AFHE BER

<E I1-2> HoioiZo| AXAIHYITHEY SN #2252 HID
B H A 2=} HH 3 AL
i)/l 4 Y] E9M v
eppeg | Vo0 (FARZES — W] AR (M0, (FANFEY — W] Ak
T ki) =)
ARV A (D)L FHE x SRS vl et FH1F x SRS
F o HAARSZTYLE FA FAE, ] AGAFHPEFLS 349 71xAML
o2 5 F I

2 A
A5 MARY BISFEHE AT TF(2008)

<E 11-3> HoEso| ANEETRe £ SM| X0

— 1
¥ * a4 g
SR TRV A A o Tl A
A ST S e} AP 2

A5 MARY BISFHE 45 TF(2008)
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WARgel ARy BAFdel 77, 39 5 A
HAARZ 57 oIS Wobd F 9lv] WFolth aeln wAnge s,
W, AN, AR, A% 5o BUA P B
g3tm gled), ol REAkH WFol Be /Mg WY wPAH
F9] Afolo] YA BPSA EAo] BT Aol 3
o Wl MARFE AFHPTY BAT nPelsast AP
@ e O EEER I T y

r
Ol
RN
AL
)
N
>N
o2l
il

=
(model risk), AArE-EAJ(computational efficiency), ALEF-ZA(data
cleanliness), AW TFZ(EE FA), 48823 e Addidesa o=

2579 5 k)

<E ll-4> 2 NMESSMIE 2|23
T E PEE R
3l eFe] S (lapse risk), A3 e} 2 S (mortality risk),
Ay = H=A%eE 2~ FA (fund switching risk), 53 - A&

2] 2= J (annuitization - withdrawal risk)
W o] Al 2] 2~ (basis risk),

xHErLg]_/_\_ﬂ = ; ili i i 1
T8 2 A (equity market volatility risk), 52| 2]2>F(interest rate risk)
232 A(model risk), AAHE &/ (computational efficiency),
ooa) 2z A5 5 A (data Cleanliness), A/ TZ(EE FA|) (corporate
ene governance (or control)), Al-&8]23 T A el 23 (credit
risk or counterparty risk)
A =1\ 5 o =Zz=zpl= u d 2]
Al E) 23 BSEA A7 RSErls 2 a4 4

8) o] 54L= et WHARFPY BFFHT Hrtde A5AU H7PH (formula
WA, A, Fead S0l AdetA det a8 o FHlE Brke B
g F7HHE 55 BT 18T F Ae FEEF AEHA S(sAVHE 273
W S)ol Adsitta sl A ot

9) Lee(2007)9] 142} Foprleol Agl AP FRAEE F3 ¢
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1) Azl 2|23

Adelzae HARY Y 7HAME A 7HEE sjokE, AbgE, A=A,
AEAEE, A5UEE 59 W3tz HPIAY BIF o|fo] o=
g a3E T WA HARYP Aggia oA sfeias sfE
F43% g3l e glazolt WARg e sjorge 7|Ze|tEY A8t
B2 TEE F Atk VxAGES AF, s RAUIRE 59 el
™, sHafE2 FAH2 W7H(in-the-money), 7]Z3joFE0] F7HE Fel
T 59 otk sHAFES AP EHESH SFTRS BT 285
o, °] E]iﬂ £ g adEd vl EFeaad] & S VA= A

ggos waANRe AL F ABAATE HRAAY ARE] B
73] okl 5ol HeRbl S)E e)2=0]r), H=8) 22 fund switching
risks) W QFS - F D2TE BAATE RAALAA Hohe vl e
A=A YT AFAD TE AFFHE A9 =2HE o)
o ngropte] AEH - AFAS L AYF ABE HIAHA st 3
$3) Ak, BReRte] HEAS - G 2 A3 U@ sHe uy

Azt FAkel W2, BRI S9) FFEA AFAD - A% - ARPSHe
AEE BYAGIN S5 drke BeA Zolrt gik

2) XRelA3

B NN nPoN AZNYRE G2 Feste] FHo
A, A, A 5 —Erzmaﬂoﬂ FAsha glek 193 BYIAE T4
FEE ARSH)S ARE wgste] wYAMI BFFEItEE E

WIBFE)OE HE Fu Ak YA o] 2 BN AZFH

YRR AP8 L84 U@ AR MR Y] AARS
Jol WASY BRI AARZE 0 A 1A
e olastx Ral HEu ol AFs
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g} gtk RPIAt AR PN mEHe AFgids WAL gl
(basis risk), F218]2=F(equity market (volatility) risks), = 2]2]Z~Z(interest
rate risk) &°] Utk

A o] s glades SAEES] SAAN Al BESAE HAANE
A5 AW 7HAuEs sAAN S THAE s Aol ot =& E=

230t AEXNEA L EA A D EAHAH QA4 V|27 HE A

1

10 o ook

(EE AEADE AE(EE oY)E FLo= 3t} vvise 4FS A&
I XA G o2 A 2 FHH AFo| EAstor stk MEA T =
© A=Al &Hg AAE AFA Zote A-F, o] Aol AU U=
AREAHQ] FA7F WolA| & gzAo|nt o] 5A Ao o) g2as &
ste Aol =FEth 5 WoN & gaas AR #EEHL e A=t
Aol o3 A2 o) HAShs F2 9 2K tracking error)10)9]] 7]1gc} wlhE}
A B Aged 7IihE F 4% HE FEY BAle Ade P ARE
ojg3te A71H 0w HEd davt Atk

AFElaa & FAYEAFAAE BEA Blaa)= Ao S (absolute fund)!)

{2

9 7} 9 29] 71| (index values) ¥TF o} g} 7|24 (underlyings)S] =%
doll wet =EH= gaIolth AAR FAs FAANGY] 4% W3t 4 W
Aol wet BRIt AHEF 2HHT RSP FF A T2aHS &
&3t7] Sside JA ®sd, WA ¥iE "34 ] TZ, WA WEd =9
(implied volatility surface) 5 HEE

A Ete 8 FEjgides E FAl(yield curve)oll <k Hririx]e] W}
g oolAgo] AAF WstE st e et HARIFES A

Ay A= BA|, FAANFY AFE, 5559 F<(discount of cash

10) FH = H=9f WiXula 42915 7te] MFEAS Yeld= Axolg F3H2
271 AL J% T A3 AFE BASIEA £ ¥WFo] Ags AE oA
stoh. A 2006~2008 S R, A5, SHEV|E GRSt AmE A, JH7
o} 3tgridl A HE9 A} AlFoly dEH F2] HE9 FAdES
3] gt}

11) X*HMCL AAZ FAES ZXE WA A=g FAAH A3 ue F4F
b HlS5E 10~30% o= 7FA7PdEA g8dFqoz ks vl st AY, ot
A" Efold 7|HE &3l FAHEA FEFS Do
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flows), ¥1F3Hannuitization) ¥ AZE(withdrawals)2 3}e] o] gxFo =
== dok

3) 2Y 223

WA ge] $sadE B2, A, Auead, AT
B3, Age)sa So] Utk B¥E A (model riskE BEFAS Al B
oS, ke W ARES dSstd S 2Ye HYyn B

= xS (computa’aonal eff1c1ency)JJr #dE g

2Folty, 1g]a A8~ F(data cleanliness)= E @A eFAle] A&, ¥, B
fr AL, JdE, A=, B35 BRAA T/ Foll A AR} Add
gl2olth w3 AMFR(EE BA)EsIE REA oA §x] 2o

Aoz AU Ras YEskel BASE 20|tk MXHoR 87
sae ZAN FEAES AHERC B2ag AT W w2HE AN

4) 3| & A 2|A3(Accounting & Regulatory Risks)

57 R A Blade o 9 At ARARe] nuse B9 B

A gaen, 2P Hoiye] Yad dUd BEve ud
P A7
9jth, 1;;]*7 E%Ji]/\]-_‘: xhg]s-} §]7ﬂ7%
o AAEANE it AFARA WYY S ATk =T RASAE
Yo BEare g3t sAmTe Wi o

i

oF F4tel FHlF EE aTARS ARINL Atk ols) o] 1
o AAEANE ke AYAA RPIAE AA D23 B 74
30 =29 & Yok
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<E Il-6> A2y JESFE HE5ZM
T ® S e
A
RAAGUIE |- AN RAFRT - AFo] A e V8 APREFE AFT
(B43)
- ARG FES A 1R @FANANA) F APGEREF0)
R ent 48 4% IMARYRE ARFFoR AR {4
HAGEAYEAT  AHANAAA DS A
AR EES vastel 2 298 AEAR0E e &4
MAAE | AAAFANYRT - AR PIIHAFAFN T AFALE
SUAoR 83 A% SEAYY FANGel BAgol
AFAL dYFES AF BFE §4
- AADFRF : SAAR FAGSA BAGl] SAFFY o1&
Fahe #4
MR |- AAASEATES - BV S AR Fe] Adgndand
@Y | A A% NYRIES APRIFoE AFtE §4

A5 AR, HARYP olsfel wvl], pp.146, 2007.

283 RPN GMDBE $lsld ARAREED, JHARER 100%,
2El A (step-up)12), EH(roll-up)d) 5 W2S, GMWBS 9J3lA =
R 100%, 7IHYEAR 70~130%, =514, EF T WS F8ska 3l
o Sk B3IAE GMABS HdliMe 7IEdEE <
Lifetime GMWBE $JsjAE ddZodl n=npae 38357 Qo)

g A= TAE Fojo] WAl AtAHT
IFAAY 7] A2 WAsE Aol

T HA 289 B AR BB
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<E 17> EAXNSLES 3E U 230|8
HAHZHA B3 E RZHE
TA | 7R AEERE AP Fx0.1%
GMDB -
d= | @ RPE100%, @ Step-Up, @ Roll-Up 2 & 5 x0.05~0.06%
O RFE100%, @ B3 E70~130%, el 5o 70
GMWB @ Step-Up, @ Roll-Up AP F%0.5%~0.7%
NGYRIE 100% oS BE3ly dF A 0
GMAB ANFE DA 77HE5) Bt AT A7 HHe=x0.75%
Lifetime GMWB| 915 97e FAEE JARZ AP Fx0.7%

F 959 = max(AFAFA AHA, AARSFH)IAFE
A7 WARY RESFHF Py Ay, THARY BEglaa Hrl R, 2009.3.
olof Zo] BEFAL AU Y S WARY S AT £9)
H o]53lQ] FY20035FE F435H Attt "dds T dAFolle 23
B3I 71Fo2 BIFYYPY 23% FFoldo, FY200390E 64%= A3Aa}
dom, FAANZo] AE7IAW FY20049 FY200591E 13.5%, 37.1% = =
Aot a8l F897] o)A FY2007dE WHAKH T HIFo] 462%7HA =
obxlT.
<IE I1-8> HHHS =3IHEHZ FO0|
(@49 - 9 9, %)
T FY'02 | FY'03 | FY'04 | FY'05 | FY'06 | FY'07 | FY'08
A ukA A 42431 54,284 49,961 39,548| 43,268| 43,188 37,573
A A 12,237| 10,098 16,892 53,222| 44,964 64,290/ 29,802
Hal FA 1,258 540( 1,295 97 34 59 37
Hol AF .| 3464 5787| 27,543 18,707| 34,166 12,654
Hal fuwA - 101 1,944| 5,166| 5,987| 15,058 5,552
HA 71 EHCI) - - -l 1,594 939 334 209
Hol A 1,258 4,105 9,026| 34,400| 25,667| 49,617| 18,452
Auk+E 54,668| 64,383 66,853 92,770 88,233| 107,478 67,375
Edy| 10.3 40.7 53.2 64.6 57.1 77.2 61.9
%Ol'l (01 u].+E_Bﬂ)
H = WEH]L = 23 64| 135 371] 291| 462| 274
A5 . BREIAF GF-HEIA
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47 71Foz HARYo nFE FY0020] HHEEF A9 04%

T HAAdFY A JFoE 15%E ol oH,
] A 44%= o= 2Ea
FY2005+H 4 Wy os EREE Wy
A5 WAFUHAEY AERFge M T JFOoE, FY008%+=
2.9%7H4 373354
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<E 11-9> HAEY FAEHE FO0|
(%91 -9 4 %)
T FY’02 | FY’'03 | FY'04 | FY'05 | FY'06 | FY’'07 | FY'08
AuA A 440,911| 457,553| 473,242| 477,807| 496,100| 516,858| 512,324
EdAA 49,757| 46,371| 64,263| 136,915 168,449| 234,098| 223,290
Hol F A1 1976 2485 7,633 3,336 3,302 3,395 3,641
HA AF .| 4,699 10,001 39,418 50421| 82,497| 79,433
HA FUHA - 437|  6,155| 37,128| 56,295 82,302| 86,125
WA _ZEHCI) - - -| 3,940, 5260, 5717| 6,715
HA LA 1976| 7,621 23,789 83,822| 115,278| 173,911| 175,914
Yuk+E 490,668| 503,925| 537,506| 614,722| 664,549| 750,956 735,614
Hel S 4.0 16.4 37.0 61.2 68.4 743 78.8
HlZ [(YEH+5E) i) 0.4 15 44| 136 173 232|239

A5 YA QTE A

A RF 3L glolx wdRY FUHIFRY AFe HAARZIAT
BUT @230 B =Fo] Fujsm Yok AL AvIdTh 4BRY
AFe BESAC dulste AAREFHFS EREAZ HYstn Yo
A RS AL FY20080] ARl e AARSENG FEE o 38567
o glojth. 71e)3 FY2008 AAMZZH TN WAAFHYTO U =
Hige] 532%0ld, WAFA B WAdge AguPFel P FuFe

2tz 3.8%, 4.9%°]t}.
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<E 110> FXMEHSZ=H|Z F0|
(49 -9 9, %)
T FY’03 | FY’04 | FY’05 | FY’06 | FY'07 | FY'08

HAARZZF0|F 183 562| 214.6] 813.9| 1,891.8] 3,856.7
WA R HARZZuZ 207.8| 2819 279.2| 1324 268
Z718V AR Fuds 2122 2524 375/ 509 1.2
AR FeRdg 6.7 144 81 130 -20
ol 2 A A} R 3 108/ 131 9.9 6.1 4.7 3.8
HAAFAIL R F 71 113 95 6.7 6.1 49
TR M AAZ AL 507 650/ 754 602] 534 530
7)€ 314| 106 52/ 270 358/ 382
27 100.0/ 100.0] 100.0 100.0| 100.0{ 100.0
ZIEREA il AARSE 003 007 023 081 185 268

H| 5 Hl&
S oy A RZFHF 0.00f 000 001 003 007/ 013

1) S7HE = (P AF/HdEE A3 1) < 100
2) 7ARlE HARFFA T e v
A5 BREIA GFEIA

o] e HAMREZFFHF HPF TFEE FY2008 7|FoE  7EREAY
268%, FFA9 013% TR FAAN HAHITHIFO] AAsh= HF
o] A= ¢t a8y HARIZFH|Fo] FAA AR HTS WAR
o] g7l T A&E 1 gk HARF gk Bf7]|7to] sofdol| et

oA Eotd Aolth 53] WAdF] AEFHEZF dHg AHa
v WHAAdF] F43 Aol met A&HoZ Fold Fo= o dH
=¥ FE97Iek FARE Aol AdstaL, AR P71z
AgE = Aok F27F 718 A5 RPSAe W
g gl =EEo AFH ofEge HE F Utk
Bty HARZZFHF TR ggk AR 3
L= Esqjq]}\]-‘— Z7] ;G oz zHUX—]?l ZA
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o
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14) 200895 E FEA=Y. BEANEY, RFATY, 283 ARAAI} T3]
g3 FrF ZFPre FAF R o o] ZYute e
A7 AR A= el ue AR Al
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gebd 45718 WRge nEgAc] AUL Yt A PraE
RPN BRIT & e REFUF W) ANE AT Dot Ao @
A $elel REFUF ARE HESTR

s a0z AYHES G
QT Teiv ols WY Al wAsE fAEE A ekl AA Sl
Bohe AEFRRFNE AYF BAo] ohety BuEh ol L A3
1 v} A Ale oln] BEFHF) e B ol AR Yk
EG o3 RF APel tIst] 1Skl ARske L TARA YE 9]

Q1 H7te o] FojAof & Aoz Addy. A vt ARVIE AVIA
PAEE HAARS g a7 ALt Al ARAARFEY] 2%E 2laa
AxzARE AAsta vk Ty 2%k HlES 24 Thed AES Ux
a2 Rt EAIR o] A A Eo] gtk o] EAE SHS] fol AEEES
=53 el AR FEEA AU WHe T8 a7AHEY] ¥
Ve AEH E Fart vk

upA 2o 2 v)a GAAP(Generally Accepted Accounting Principles)ol| A ©]
FojAAL Qe BESFA AI7E7E 94 AEE=ES dEoF & Aotk ml=
o] GAAP dtollME= GMABSH GMWBZ} sHd#0.2 ERE o] A7hd7t 5
I Stk AIZFR7LE Bl BERAHe 3AVHA(fair value)E A F-AlsE] wh
Fohe AL FHJA 7I97HAE ekl Bexdol Eut oy} A
P77 =dE Ae A71HerE BYAe A HEA(accounting
volatility) & =0]7] fla] ARG} A Z2aS AT o] A7
o] BFBALe] BIeaa BelE FANE AoR ddd.

HAZQRe BIe|ade] v st s A71H R grisle] 249 HARSE
HIES AP Zert glow, 3 Bae|add v dEE Ak evt vk

ETA 58 TTHE AESY HAAMRZS Fulg AE WAy AEE A
AEZAZ(RBC)] et 4 9 BebS B35t
15) olo] W= 3FS F=
16) 20109 3€ 24Y HAJAESTFAHAGA A BZFE0IF HH7|F g F&
o] Aj&o] F7tHATE oo wEW HAIAe A ddEe EEH4HY A
9 30% Bt FAH AAERFTE HAQUE T 2 F95 BETHIE R AH
A W&

sl et

oo &3 A%
17) olo] dsiM= 4745 F=x
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cl. 0HRAANEE S = BSAT 29 TLY

MAE 25 AE) BY ol Jdsith

ojZlo] of BAZA APl A dFS mAe Ae 22E F§597
AF v AAAIFAZ] AEL B & 5 Aok WA E v wHan
FA o] 22 FEA7I7F AP B 2 EBES e deds gen
o] A1)

71 welH & AltE(baby boomers)o] ZEAF ] k2w F2A17
o] a3 gEe 2000d] FREA] v=o] W AFA o]l AA g
= Aoltk. o] HAelA A7 MAl ARAA AFAAHF oY JAEFY EE
s HAARSs= AEFH(GLB)S] #AwjrE AAEJH). 22y F
A Z87de ERAT FARE 7S e HAARSY o] A
7] o] BRPIAELS ol dHAE FESY] At #@Aleld 2 B
S 2ol REsATL Aedtd AARSTERE BoARS sk FHS F
ARZ F7181th 2 HEo] AEFH S (election rate)o] &kl
st A MAAE FRAM AEFHS Adsh= HlEo] 2008 Tl
= 90%7HA FakstAl HAth 20000t FRMFE AZHE FAAE QA &
A HAARZS BIAGAEANA FA 2T e g 9L S

18) Chopra, D., Erzan, O., Gantes, G.D., Grepin, L., and Slawner, C., Responding

to the variable annuity crisis, McKinsey Working Papers on Risk, 2009.
19) GMABZ} 200013 9] GMWBZ} 2003\ d el Aol 270 = At}
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<Ol 11-5> 0|9 A= o7 Eof =2 1990-2008
(911109 28)

300

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

mayea Dueed

A8 : LIMRA, "The 2008 Individual Annuity Market: Sales and Assets", 2009.

<72 11-6> 0|2 HAGIZ METZ THE, 2007-2009
() %)

100

80

60

40

20

2007 2007 2007 2007 2008 2008 2008 2008 2009 2009 2009

1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 3Q
BGWB /GMIB EGMAB BGMWB Hybrid GLB
Z}E : LIMRA International, "Variable Annuity Guaranteed Living Benefit Election
Tracking Survey", 3rd Quarter, 2009.
* Hybrid GLB : 545) 42332 48 B9 Jejs JEFY

s

Mo

TheoE 200098 Futel FAAe] WA YYsHA B
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FHHO R o]FolHA Holth. WA w2 HAAF TEZA F
A AYuIFo] 2007'A7HA] 80%7HA S7FeFATE ol F4 AYRITY F
7he HAARSYEAY] FAAAR] SRl "ok Al MAR -
sy do] S d(third party distributor)2 ©]&3§ Holth20) Fyld
olgr ZHFNQ, 23, 9ko]o] -2y (wire house) 55 AZA=H o3 #
miapd e} thstE Qe R3S|Ate] thete] HARFFFE st %‘E‘%‘ﬂr A
efatel]l vigk s sEF she Aol ARG riATeE X
Feto] AEAIZ 7] ‘?}% T A 9FR F4" Feloh 20009 Zt& ot
HAHESY SHZ A FAANZY FAZ @2 5o AEIRE AAES
ﬂ’\f"-e A XHEUV\}*OI H24e 8-S dSled olF RIE2as
ol ARBATE ARl AR ARTES B FEAN G4
‘?ai‘:} A v HPAEe dA 22a +9S oM Beesa
He s ] Qoq‘:}
ojegt 4% stellM HPreS ==Y %%-4713 AAEA Here] |
v HAEZo] Whd el Hols o HAARSF NI} AT
Aol S AFAFAANA AF 3ok %‘jr ‘3}333] ARG - oA Z2aH
< B EREyaas #EAd RPIAES 7R &2 A sk
45 9 ds F Aoy A™sA #YskA X3 RPIJAES
Hasfolrt .
TEZE Pl ofof Al 2917 Ao AS
Al otstE AT i HAAFTAFS Ao wE St 2
A% A A A& 59 FFo=Z 20029 o]F wWE Hx2 A
24 Holler and Finkelstein(2009)9] W2H =2
A2 HAAFTAZY 4] 10719 BASALE 37H7F WA AT Al
AAeAL & i HPre 54 HAEF AvjE st
F8o &
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oz WAlEo] ojM x| zraRHTE ARFo] HFgxra HEd
dukzloZ FEEHI °‘E}21 AAZ Sun(2009)> Y] EE HFIAF W
QAo dial sl ARFL YA UriA HAEL 58 ejna B
4% 4 RRbd s Re 2509 HUANEE FW 328 39
971 o 2 9715 A HAa B2
<E II-11> 228 897 7 d=2 HAAZAIZe g
200993 ¥
. AYZT o " B3| AL
5]*1“%} {v_\‘—ﬂ (%%HIO 2008€3é Olq——?_‘cfi%'\f ?‘i}_;ﬁ IH%
%"\—‘H) (E}H 104 EE'])
[ HAAFA| Aol A
SJEXE 1 26.2 -10.3 (20004 621%)
n o] AU ER GMAB #vj 5#]
W £ ooz 2 20.1 23 (20094 4819
A GMAB o
22U ER Y | 3 19.3 0.3 A

(20094 10919)

WA AFA NN d
ING 4 19.3 -1.9 (20004 82)

AN ILE

Gl L) | ° 185 08| AE uA9 44
nf] 2lo] 3
(HM:rili]fS 6 114 04 | AE Y9 4
T&D Financial | 7 6.6 0.7
WA AT A oA 2=
wjzro] Ay 8 5.9 04 _'(20()G9L,i] Z%]l%])a—r
golol A 2§ | 9 54 23| SAF A 9
ALICO
Japan(AIG) 10 47 -1.6
7] B 6.5 05
& A 143.9 138

F 0 1) 2009 10€ 792 F2)4HA] 0] H] 2 2 (FujiSankei Business)& %3
A8 - 9B B AAIE(PRBEA HHTE]). Finkelstein, G. and Holler, H., "Variable
annuity risk management and hedging effectiveness", 20091 A ZH?_]%

21) Watson Wyatt, "Recent changes in the Japanese variable annuity market",

2009.12.
22) Sun, P. '"Fair Value Accounting for VA Guarantees", Milliman Risk

Management Conference, 2009.
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=

Tt BT oA 5

ATk 2006 3EHE] DA APEHIL U=
g 9 Q7 AEAEE g5 2o 94 Svetet g FHlao dig
Y7y o]FoRa ok FHlE ALtele 54 WH(standard method) 2}
A4 ¥ (alternative method)©] ARE-%]31 ° 2
FE DA v &4 dvellN REFFEY dVkE AR &=
HIS45E Adels 29-62 34714 7375136301
o B3 B3 diste] AEHed o
EEH Alygleo] 7|§ks Fo| Ad. :rLZ}% AEE vt oF
AARZAZ S} FALSHA HARZF A 2%E F3F ko] Hrh

229 F597] olF ARG B 7t SR ARFA] A
teja=e] @43 T tiE 37 S 9 583 (FSA)S A
W 20009 6€ 8ol T e TR g xBAH A=A, &
A2 v sETh2)

4>
3
il
rr
=
(@)
2
=

L RS ARAG] 97 BERA 2o el FHFE B

F YA, olF AsIE RIS 2227t ArEsdekE A

Yoo ek S RPIAE ARG B BFT oPFTI}

4T FE= B Ak

2 RYSARE AR AR ool ths) FAHA PR
& Aol ek

3. AREALY Adgdupielans 2eds BaES gk Auee
g FHF W WA T solo} ik

m’i o\ o

Ll
-
i)
=2

(e}
o,

23) A g WAlolEo AR Sl
http:/ /www fsa.go.jp/news/20/hoken/20090608-1.html
24) Winkler, M., Asian-Pacific variable annuities, Variable Annuities: A global

perspective, Riskbooks, 2009.
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vt APEFAGANME HARF Aufu)Fo A&HHQ FUket HE
o] HAAHZF9 T sojua Y v AWRPI|ALEC] HARTF
AT 2 FAAR FAS FUst o). 18y HAESH HARS
3= 1 gelo] 22 F597] Al 399 HAAFT A
Ag a3 E YU E AARY HHRFO g3 B
== & AFe olzZgith A 2008AHEH FEUEE
A BE/Ed, REATY, 283 AEAAVE F50] Ho] HARY HAR
% g3 3ot Auks FAas e o] APuke w5 - Ayt - dE T
AZ=re] AR HARS #H FHlg 2 AF7E A7IAEAEY 52
S THHoE HESY HAARS Fvlg A
Z 3 E71E AVIAEAZRBO)C et 3 2 RS ZAS T
O3 FoAe I Al EAldte BF g3 #E HHde o'
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Asol LEA AvnaA do.
2. H35dA3 M+

AARZ e2ag B Aste Paas g
2¥3) o] 2 HE Qo] ARAo Bashe] 5o gele AR 2
A4 ZIYEE BaF otk Iy 48 AARZ Pra dele

Z5E AVET WARY 4F) U4 Fudtn & & gk

@A e 98/1E AARARE SN BEFNFS FHH BE
Frnel AYS i AAST Uk e BIEFEs AARZO
e el sz B 438 39 RPsAte oaa e Add
AN S1E BSE Mol A T ARG AL A4 2Fesa
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TEe A4%0e AHM =3 ke fle Hfolﬂ‘r s AR
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% dggos Bs7) JNAT 5, F841%0] 58Y EEH AL Aol
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A AgSES dHsy] g AARES FRY Kol dashl Hed
HPIVL AARFS ol HErFe] T 4 UE 15HE dolFgo
A AL ERIE AARZS TUT KL BE otk o HF
WY SRl s HA% HelolAut oejd ¥AEe FAAREY Y
AU el AARE WA BESA 279 5+ §12 Paas )
A & FsAel ¥ Ad 229 FE971E AFS ARk go] FANE

of A&HoE HPAT FAN WA2HA A1E A HE BEE 4
Za) 2w AR BFo] AR Pt AAAA AL TS & 5 Uk

AR Pk 4E G40 S SEASS A4 BoE gos
AR sEe] P2aT 4F U4
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of, AM(F)ste glaa ol wet F4E7E Frdsl HEstes 5

Feo] HAEZFoY HWshs g o] W HAARTS JNET
H BASAL Bl2aE Arkstr] e ARY - A z2adS 3] A
o oW FY ¥ HARZS 227t AF AT DA A=
A2 Brunner and Krayzler(2009)20)= T3 22 WA dF YRS
T3 g2 A PSS AXEATH

S o[

i)

K

& Ak 7Y
A= 9% 458 Folw Y AYS Aokae] ol
A R ok A AGARRE AARZE A £o48 AR (llable

o AXuZ9 Hdo) YP5Eo] UA FES e H(cap) EU)

A& : Brunner, B, and Krayzler, M., "The variable annuities dilemma: How to redesign
hedging strategies without deterring rising demand", Risklab GmbH, 2009.

26) Brunner, B, and Krayzler, M., "The variable annuities dilemma: How to
redesign hedging strategies without deterring rising demand", Risklab
GmbH, 2009.

27) Benefit capol U3l = Leitz, LeBel, and Modi(2004)°] deductibled] =Y =
A PAHoR AFe vt sl
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FE UAR] WstE F3 g3 AAZE A=A AR e APHo
2 E/VEsAY olgd MHES BIAE AAHA e ¥ gz23
(residual risk)E°l HaiXE the FHES F3to] T HoloF sty HAR
S WAzl g23s #ste WHoEEe FiA A, ARY, 18x
84 - 4 A7 ATk®)
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28) +74% 3| A(semi-static hedge)E W2 TFEI7= AT 7= HA A
o] dFZ EFsAH

29) #ut ofyet Ao FF R E O A& eaast e dForTH &
giade =EHA drh
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A g Harrington, LS., Braun, D.L.,, Gilbert, C.L.,, "Understanding and managing
the risks underlying guaranteed benefits in variable annuities", New
Orleans Annual Meeting, 2000.9.
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<agl 11-8> "AMES 2 5|2A ol (EfE)

RO
HEH R/ == x|
SN
o013
- FHHES £y CpNE=t f
2| [e]3 L =) 2= 2 —) T =N ey 1= =k
23 o} | 22N Kegeer| sz [pmam | H=ME
%%r%
TN 2L
T &2 AL

A5 Hedging Theory and Strategy Seminar, Milliman, 2009.7.

JL. S0IXlI M=(Run Naked)
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3 gz B Ao,

2 o] W FEAR] AN 3 seiE BY o RPHAE F
HlF A7) olslo] olHE HEE W 4 itk AFH HHS A
I Qloh webq RaH deke
wesla e RPN A9 A 2aa e dko] B 4 ok

A FelRel SN 23R AP AR oloAA
Atk w3 FEEEU] (RIS AAANE A S8A, o a2
W geuere] 49 AARZEHFL axwvga% 183 AR UTE
&5

oAA i lew AF7IE Z}ﬂﬂ%ﬂ]E(RBC)Q 75‘%0115 3] 1‘+ ZHE@
S T8 HAARS g&Io] fg a7ARY S JdAHA &4 Atk F,
ARGy dAE Tl B LI sE ARG A2AZ A7k 72
o] Al=Hez glon o3l olfz fEuTtlMe v "ﬂ‘ﬁiﬁﬁ/\}g
o] BFe|xad] thete] FeA] HEgks A&t e el a2y

A A Agole s Z2ade] FHE AA" Al %%6}04
HAARS g2as ARARLE A7kl Sle e 4R itk

L. T2 Bl(Reinsurance)

BN AARFAE DS Had H9S PHe ANYRE A
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53] ol A I8l & FAS we AF Aty HFIX32)
wam ve] WAAFAZAE 1990 thet 200019t ZHHA] thRE-9)
HAAT AvfsAbEe] AR 7hdgith o] Al AR} AAgE AR
A5E HAARSE g2z ASshe FFo] oldden, 200089 Xy g
HEo] ZHEE <t ARFAIE JAFIE HARZF] WA Eoi7} €
AL YATER)  olF wFoME HARZ digt HME AEF(full

reinsurance)> A2 AT ARIFFE £ FFA FAEHAUL HEO
ABRPGAIELS WAleke 2237 52 HARFHY QA+ AYA HAuok
vz Al @3 (Society of Actuaries)ol| A 2007'd H3Es BHFE|~3 A
oo WEH TE HARZFE vlg] AMdEFESU GMDBY 223 E

30) AlkAt FF YA E XS ARPS AFARYA(full reinsurance), A5
= AEFPL FE AEF(partial reinsurance)Zt YZ o]z}

o

31) A%3A Foelt e ot ARG A%A AF P2aF A5
BEIAF Ao’ s 23] & /U5 Z2A 7] wWEo|th
32) Chopra, D., Erzan, O., Gantes, G.D., Grepin, L., and Slawner, C., Responding

&
o
o

to the variable annuity crisis, McKinsey Working Papers on Risk, 2009.

33) Corry and O’'Malley(n.d.)= 20001 d o4 200210 L7 A1 &3 A HE
e ARGAE] RPINERE A5 BF FAS AA%A gy
Hagh up Qe

34) AW AEFRRZ] AT,

35) Society of Actuaries, "Results of the survey on variable annuity hedging

programs for life insurance companies", 2007.
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A5 Society of Actuaries, "Results of the survey on variable annuity
hedging programs for life insurance companies", 2007.
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Js Aotk gEH
FAREYolY &AH
long-dated options)<

3| = (customized hedge) Bt = &&= A4 A= BE
=2RY Z9OTO Y 253 7154 (customized
THt] HAARS B A2ZAE AT Aol
o3 2] gt o] WS BRI} Akl A A AARS FAFS
oA ke wAS ARARAA Fafshs Welth BH &A
-?4‘“ THEE JYFEFS dutEog Ago AAH e, A5ty
141” I 2] ALuA ] T EeE 8 AEe HES
013424 It
2 BdAHoF wy - B HH(buy-and-hold strategy)©]
£ AxAE ot o ek d4RE Al SOl
HEs FPHES AAE 5 dve Aolvh 3 By Aka AlFA sk
2] 2T (downside risk)7} A3t At A HlE-2> HY Ao A
o AEo] gaHeng BAAE F7HAQ1 BlES AEE a7t glvh
aevg AH dAE e 22 A3E 7 ok A Hi, HARZ
A0 WA EE OTCAMES: U oA 5ol Blste] dntx o= Fx319] A
T =20 Ad 228 589471904 yehsRol o= 3 ]H]Q«] S
AL A THsAS ST AR, BE RIS FASHA B
2 HAE stHgte RYIAs AR Blaanks AT & s ook
2 A FF PRl i, A WA Bia )9 AMY gl
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2ZRH AfEA Zotth AARE ZA A= HZE45 2 (path-dependent)
wAolgt & F e YAy £l Frkd B3 AEFF RS gl
g Ast= AYg Fdo] ofdnh o]E AR TS ES BE FES
=ol7] W&ol BEE FAY A7IE ST 922 st olYd BE
F] Wshs OTCAH] AlFdAlo A AbdZ o2 stetslr|7) v 5T
wEb B AL B Al da e BE A 7F BAE] ok A5 A4
A 7IdYETRY 9 FES BFste GMDBS GMABo Z9st &
A elgt & & Qlvk A7 AAE AH SR F RS} Al AA EA

37) FALYol} AAASE OTC A4F Bz Arlwe R3sas 54 97
Z2aye B B@h
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QL QXS kA 7] Wil Bk EAolY. rpARte R A
& *O‘ﬂ A OTCAMEE wiegh Faedgoly siAH=e] A duidelsa
(counterparty risk) 258 AHrEA| Zatth

UM AFF GHER 3l vlm T A= BAIAY] B A7 SA4S
el o 2N REFHAS dAste ¢ FHY FA A2 HE Z A
R IS EE ”}i’\a% 9] A} oHoe S dAS
A SES7] flste AX=9 BYPAES FF A FEEZ

B

2E F7182.2 AFH(portfolio rebalancmg)ﬁ}oi Helsle ASES wkd
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cl. S& 0l XI(Dynamic Hedge)

T4 A dA Ay B AH xR FdAT AHoR
(periodically) &l A5k} BFFEA| O] XS AAAA Fohe FolA Aol
7 vk &, FAFA Y] dArkel dAske FHR - 919 Ao E FAE 2
EZgeo] FAFFo N AlFo] ofw3gh | fé wAoltete A FEE
go= FAFAS 7HA¢ TGRS wtEe Aoty Bkt WA=
ARl 2R ZEEE 7 BE 7‘4?0"/] 79k dAshE A FEE
L7t REFANE A 8l A (perfectly hedge) R THal 4 ©] gHrt.39)

AA A AL FZ3 AU =& AupatEFo] F2 o]8FH+= v
A A= ALY ATl FE ol&HT AVHoE AL XFEZL
E AxAsor stnE Ar|Hus @|RAEFEe] FE ol&HEH B
TR @1a A gEo] A iolA AEY] WiEolth Ada A EEFS F
SlupgEoIY AR Hls) At Aoe ARk ohdgt
Aol FHtE]= ARH]Go] FiAHo R A fF o] FFet 7HHo] A
Hetrhs 3ol ok
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38) dFAAME= o] S HFYHoZ EFY FAHH & A (semi-static hedge)
F 275 AR q7\X e AF A2 FEIAT

39) w7 Al A¥E BEFSFEAV sAANEY F AE 48 A (under-hedge)
W o] A5 #xd A(over-hedge) 2 A 2] gt



a8y B4 RS FHs] AsiMe AR dRE A7IHeE RUHY
sta AGE] i =g wEd 5 e AlaEs P 8] Wi
o ¥ Z7[H&o] a7dr Y A TS Y F e FE 2
g Fesity webs T2 A #AgRYPo] FA FF TEEZFA 2
FES AR ke P Age gaa d ke g 7€ F vk

£ BRI Bcte AARS FolAM BISFEe] Wl HAIY
HAARZo| S AT T4 dAe AT g3 #F o] "ok HA

5o A AR ARl W B a2 HEh 2 5 7] il 47
Hog §A TEZDLE AEAsort skt 3 dAe of7ld At
Fetoltt. 200090 o] F ARFL] FH Ha ARIRS Fo= Qs F
ARZS PR3 E UGN ARGATE S/ HuA T4 sAe =

A AFA G Dy

Hll = HEQl HARS 2jiaa Ay o] Ha Sl
TG o - e - ME WA 5o A e giaas HHeE A9
T ths AHE B4 sATE & 2 AR Qo

bt AF el ARAGe] Ak 44 g
A AeEae] siekol} Q1Ze] oA %A =
st HdAle Ba - e AE I F
54 A% @ 3% T8 FYIES Y =S F3) EARS 5
oA gold AFd Aokt A 2zl WA UsY & A Ak
w87 Hlgo] 70 BYEA geke Ae AH AL ARGl
Wa gHes A48 5 9 otsie A5 A4 vlgo] 2
Al slwl Hote] BgelAE AR Bal A Mg F
o ES AY F2W FEAVNAE BAZL AYEe] HFEA
A= Qs B A7 BAFAAL bssnE A vl 7
AT 5 Ak A= B4 X zEay 29 A BT

2
u
i)
W
o
e
Sot
>
_\lr‘

o
o
A=

Bue ot N

offl
o
o
N
>
%
ox
ol
o
[e]
o

O oot e orff oo

QL

s

)

N
-~



A =4

A1

AR HARZY a8z Bty AR EFS
o

o Mo
%L B

T
<o)
N ojn

7o 1o
= m

X

k]
i

T oAl o
2A7HE HE A%

5

]

o

L

<E 113> &M 2/ A(Greeks)

Aeh))

measure

=(p)

Hdeltt. B sjAt

9]
743l

\

L

T

Al

54 AHE XM 2010-5

&5

9]

A EF® Eaile] 22Tt offel AAIE ok
1) Delta

o A

hYA
ar
€]

L

I
off

o)
olp

Y74, s
b4 ekl

o]

I Zoh K

[e)

i=]

o

NZAWHE, T: B, 00 WA, ¢ FADIAE. HFE Hel

9 Y=

=
=

8 ¢4 2929 s)E

2=
=

o 7]

5
T

40) ©l



=Ulo| 2FE[AF e[ HE 55

2) Rho
2 U9 oA Wt g 4749 Rzt £ olAE
o] Zdsshd WA el e S84 widabks wold kA 54 AL
Al A= AEAC Elasprt A bk g9 e SR

2 W7Hg el e 3 WidAes ojakEe] Bsshd R
s Tl DA He BAEEY] AT SolAA =Y A A4

ok oo o
N
N
2

= it oA £98 olRE As A A e A4d)

FHAY 7THE dEstERE FRAe] Be oY @S Za EFAY B

=9 %S zet EY-&2 FAVMAAAYEFOZREH TEH FFAY
2 ta% 2o

NZAA L] WGl gk 54 7HA e RAETE wizkeltt WE Aol

o

e ke B FHe g

4) Gamma

NZAL7YA ] wstel] tigh del Wste] Wzert fvlelt). 712AmirA
o #glol Ao dept 3 TLT szt Ak 0] 2 Ao
o Iy BE g4 dee 7RakbbAe] STkl wiEt F7t
(convexity)tEZ H(+)Y] e ZE=th



56 2P0 2010-5
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41) Turnbull, C., VA GMxB and delta hedging in October ‘08 and beyond, Risk
and Reward, 2009.02.
42) O'Malley, P. (n.d.), GMxB products in Europe, Life Strategies, Ltd.
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<38 110> 2EEZZ(2 Z=d 32t 5|82k 2H
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uE 11 o= EIEE

8% e

A8 Harrington, 1S., Braun, D.L., Gilbert, C.L., "Understanding and
managing  the risks underlying guaranteed benefits in variable
annuities", New Orleans Annual Meeting, 2000.9.

iAEte 2, 54 FAE s RAGES TAY W ARy HaAUd

g Alo]Z(tick size)t} AT 4 A= Ho FE7F AlHtrading limit) = o]
JE T Utk wHA A ZEaH FGA= olH3 A AR (market
microstructure) “Fe] SHAIEC tisl vl Iotste] B A9 TS
AANF gt wEZE 9] Al FAGEFS Aol & Afols S84
ol 24413t WA dethe A ARl IAIsEY Ao BALAo] W

AT 7Hs3S v AAsoF Stk
FaA A, ARY, 4 - 53 qAN AHHY dHo g Qo]
< [1-14>9] AAEAJTE
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A% |- AANE 3 eques Auspy V8 IH A F LA Ak @
2=~ 0]lo
T AT .
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o} 2R £ 2Y 4
S A% e AT ARAE A4
awg | H2E B 5ol B
T AR ALM)d] TE AR |- AREATL AGA BE Pras
A Ho] BBE 98 b5l e
HA Zead e A BAaEE
7t g Aol A%
4o A4 AES 2EF 2407
W&o 712e] Hg
v} A A X [¢)
03 39 dgses Wi TR T
Aeha wE 9 (OTC) 4 et S F =S counterparty
44 A7 | 7o) 27 skt 2
s . Sdek- W= A% 59 A
<% §A) Hlgo] AFE N - o5
2ol A A H 2] 2 (actuarial risks)Z 23l
e R e ANHoR HE EE i A
FsAol Ae.
NE Qg =%
TEZYC 2AS A Adx |- AZRF dF A%<
AE, g4, 2% AYE 59 2UHYY TEZQ A2l
st A% Agel oA 27%
s o | AP BE D2 B SN 97 A FEE wgow
o N5, 7] A5 (FFARE
ANRZ Y22 BE 96 Hl 5 4))
A ERA WHor Gl |- AdugEisER)e] Furg.
9L - 32 Bl go] W] Alolof S5,

AtE : Oliver Wyman, VA VA Voom: Variable annuities are in pole position to
meet the requirements of the European asset protection market, Financial
Services, 2007.
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BN e AEAQA AFY B¢ EIAIpL Bdes AT
52 T2 AN, Al 59 A7 71RECd 9Es=d olg S AF 7xE
A= g4 WA (law of large numbers)©] H-&HEZ HAY - 4
U 22 AARHEA AS AEsted wAVE ok 1Ey AFEQ Ry
g HARY HAANRFTE BY Alae] WAYSEo] A xRt Al o}
g 7, =58, F7HAEA, AFRL Sl o8 s WA Hed ol

44) Actuarial Guideline 399 <A 7} vtAE ] 5.
45) Actuarial Guideline 349 A7} vl&E o] S
46) AE5E B gk FAA7E7 WA E ey Had xEE
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¥} 20053 129 ZRE A3 F9 RBC C3 Phase I &5 ZAA Aluz] Lo
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o49) =3 A ANyt RE:EvlE HrF W CALM(Canadian Asset
Liability Method) %Al HARFFHI F| tiste] & AU E o] &S
2 o] t}.50)
o= Iy WAL gaa i gdd A3 ATE %8}04 AEdhe
wAog gaas Yeple diE WY 9A HES 87 AEeE FrE
st WHelt) A RSl A851 e 87 AREA =] MCCSR(Minimum
Continuing Capital And Surplus Requirements)& R0l theh @ FAHES 1
Saded 918 8<Q(risk factor)S F3l] AFESIEE Ffal Qlow, YE] Y
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47) AH@JH%JHZ(G B) A A AN RIS GMWB)o] o] 3|3
48) AA == HM FG X (best estimate)oll ]I whl(risk margin)S Tlste] Fx)
R L EE C T
49) VA-CARVME. CTE(0)52old HEZHZS #7)sin (%28 3=Max(CTE(0),
Standard Scenario Amount), C3 Phase Il CTE(90)S &85} -’:‘—7\}1‘} 879
(Total Asset Requirement)S Z|4FE & VA CARVMOIA ZAltE BEFvHES 4
2F g Aol 2ge 24 RBC L 7AME (requirement) 0.2 E-g 35} %E]-.
50) ZiYthe] CALM2 Hardy(2001)7} A9kt 548 2 1%=d Rd(regime switching
log-normal model)S A1U&] L Aol AH&3kaL Sl
51) Ino, R., Variable annuity market in Japan: The sun also rises, Milliman,
2006.
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Base e 0.4891 -1.2704 | -7.2604 | -12.3205 | -3.8194 | -7.2167
T
Lapse REss
CT};ZE((97(2)))-CT 7.9166 9.1406 | 13.5326 | 19.0769 | 10.2539 | 9.2160
=32
E%—’,‘—_—"}‘—E 1.96%4 43914 | 111384 | 17.7579 | 7.7402 | 12.4923
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TS I AAAE
/ x2% -
Dynamic = 0.0306 -2.3914 | 9.1384 | -15.7579 | -5.7402 | -10.4923
T
Lapse BEss
CT];:E((97(())))-CT 10.8039 | 13.3841 | 15.7917 | 21.4090 | 15.7070 | 14.3631
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<z 12> 752 E0| wZE GMDBR| 25T E2
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e 4 3 | & 9
- Mu=8.0% 23 6.8 53
ZA S
T4 % /Base Lapse Mu=6.0% 32 83 75
- Mu=8.0% 25 7.2 6.1
= X & i
T41%/Dynamic Lapse |, -0 3.6 8.9 85
F o Muk 37) BE FA5IES o)
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7Igdrnd s .
I+ b 9 2 £ 9
- Mu=8.0% 155 9.0 59.7
Z XN &
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Do L Mu=8.0% 218 1122 83.0
%1%/ Dynamic Lapse [0 oo 384 1405 137.3
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=2
! 0.2242 0.2827 0.6628 0.7332 | 0.5166 0.6625

N
~ 1>
oftl

[t

o\

N

B

ol

Base CTE(70) 0.5031 0.6008 0.7002 0.7444 1.051 1.1592
Lapse

=
Z548| -02789 | 03181 | -0.0374 | -0.0112 | -0.5344 | -0.4967
-CTE(70)

0.2258 0.3011 0.7148 0.8038 | 0.5688 0.7339

oft
[t
ofN
&
B
il

N
~ 1>

Dynamic|  CTE(70) 0.5375 0.6389 0.7634 0.8147 | 1.1397 1.2723
Lapse

4

HZR5E| 03117 | -03378 | -0.0486 | -0.0109 | -05709 | -0.5384
-CTE(70)

< M-15>9] AAE GMABO sk 2]~ Hrle] 49 4 BHF

HESTE 4 7192 s S B3 89 2359

W 3 RIFFETF SIS € 4 Atk skAYE CTE(70) 7]
Bt E A FTfet °

= 9 al
F Fulgel Wa Yo

=
NE
i_,>, ol

FN et
-

e d

K

1ol
£
N
-
M
_0|15
R
o]
I~
flo
inj
o,
rlr

o > O HN Mt no
O
k>
S oy

i
i

/LI {n
e
o
=X
4
19
]
Lo,
9‘15
1y
o
i)
[>
i
i
ol\
N
>
N
fr
tx’j’
o &
ol
B~
>
Ny
e«

T i e
o ., U
4 oy
AN
=
=
&
Vv
Lo,
fo
-
X
r
o
N
12
tlo
i
)
f
)
o
=t
4
10
o mu
o
9#
1B
et



86 dEEIM 2010=5
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<E III-15> BR$2S0f M2 GMABS| 2|A3 A ZX
(&9 2 )

JI9YREE g B A E 4
Mu=8.0% | Mu=6.0% | Mu=8.0% | Mu=6.0% |Mu=8.0% | Mu=6.0%
4
BR3IT4 1.5109 24734 9.2604 | 10.2470 5.8194 8.8778
h=3
Z A&
e CTE(70) 5.0004 8.2109 | 24.1176 | 23.7006 | 18.5556 | 24.0070
WREELE
Base
Lapse HEx2%
P - 74 0.4891 -0.4734 -7.2604 -8.2470 | -3.8194 -6.8778
HEFS
h=3
CTE(90)-
CTE(70) 7.9166 7.5986 | 13.5326 | 10.3348 | 10.2539 7.6977
4
BEFs 1.9694 32118 | 11.1384 | 12.6895 7.7402 | 11.8580
=2
Z A&
e CTE(70) 6.5646 10.6643 | 29.2672 | 29.8227 | 24.7990 | 32.7699
/ A ek2}A
Dynamic 20
I}:a se HEx2%
P - 73 0.0306 -1.2118 -9.1384 | -10.6895 | -5.7402 -9.8580
HSrT
=3
CTE(90)
CTE(70) 10.8039 10.8415 | 15.7917 | 12.2917 | 15.7070 | 12.1405
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A ko] FHNFENS EdY & ) HEFFESo| o =4 vYehde A
oltt. ol #;|A 9 HEFE(path dependency)oll 71s) 71dYEIAE
5% EH4Y AARSS A=TAE 71 Be B 2aa de
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<E 16> SHG|UE 2ol = GMDBL| EE54++28
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T3 SRR E S 3l &
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(91: bps)
T4 ¥ YRS B3 =4
EAs%FE (W7HA) 203 112.6 78.7
=43 k5 (U - 9712 21.8 112.2 83.0
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<E l-18> ==
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JIGHEEE 83 2 31 =4
F24y A GE | BHNLE | FHGE | 5HSE | FHsSE | B UE
7)) | -27HE) 7)) |- (i7HE) | -<971E)
T2 REFSE 0.2359 0.2242 0.7081 | 0.6628 | 05744 0.5166
CTE(70) 0.5435 0.5031 0.7735 | 07002 | 1.1605 1.0510
2]
W2 CTE() 03076 | -02789 | -0.0654 | -0.0374 | -0.5861 | -0.5344
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B - 97HE) e WA 97 A B B
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2. HIOIAIA 2lAA(basis risk) el 4

g
re

oM 2= KOsPIol 7wk =49 A=g 7 & &d-&= oA
HHARREozRY AdtE dEE 7|EoE KOSPL Ades v - v
=gto gy F4 dAe AAstAth Ty AAZ 2FHa e T4 sA
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<3Z! IV-4> 20084 =222 =8%7| Al 2Et §X| &4

1.50% 15.0%
I S&P 500 Price Change
1.25% —¢— Cumulative Delta Hedging P/L 12.5%
1.00% 10.0%
0.75% 7.5%
0.50% 5.0%
0.25% I I | I 2.5%
0.00% 4, 1 . . n 0.0%
oy L Il I || I|| N --
L0.50% 5.0%
0.75% 7.5%
11.00% 210.0%
1.25% -12.5%
1.50% 15.0%
1.75% .M\ 17.5%
2.00% 20.0%

1 4 7 10 13 16 19 22 25 28 31 34 37
2008 10€ 1¢ - 2008 11¢¥ 20¥
T HAE2 7HA A EAEEIAY HE)olH $52 S&P500
SEEEOER)
Z+E : Turnbull, C, "VA GMxB and delta hedging in October 08
and beyond", Risk and Reward, 2009.2.

T3 A Fo FHLAY §A4 aYsE dubHoR EA REZER
ZRE ALE7] wiol] ol Fel= B¢ @A (imperfect hedge)=E A4
ot o]AE BA| REEZL| 29 FAEH A=Y FYFE (Tol| Ao|rt s}
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FE ARl WEtE sRshe T4 WA o dSshe slo] el ol
HE
HoJAlA gide AAY =S o] FEHOoZ ¥ =(passively
managed) AERT= FA4 - ojmA npzl HE=9} o] o7 Aoy
(actlvely managed) %iEoﬂ/q AlEE 7}%/‘001 =0 webd RSt |
deigtel glo] Wsks
=g —’r\‘ A gl ?——lxéf_& —/r\"i‘ ol A u]]o] A2~ ﬂz_: @27} 75 Aol
Chung(2009) EE3A} wojAl2~ 2l2=aE #sly] flste <i V-1>9)
oﬂﬂﬁ i ]?_}3}913531 9] Rk A A= FEAM s T
FRog s & Utk A= 84 sfigshs W
Nas Eﬁﬁ]*}ﬂ E -8 A%l el AArew e rL]rc’l = A%
e & BT AS 7hske o, HgdjAtd sk Wtew
= E UA W7 g AN, a2 A2 S5 ‘9_’4 3
ol gk il +1
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<E IV-1> H|O|A|A 2|A3 Ziz| ghol

HY3AL S et

o NE fAQl dACA wolAlA g2aE AT § Ye WS vEdAY
Hlo]Al A YAag udste] REFFRE A

o AFHoT H T HE(actively managed fund)d] HAI}E H7|Ho = Hof
skl Aot ofst Al B E FEEES 24
1Fos HXEE st HEY F F4
Qe H=9} A 4HE (Exchange-Traded Funds)E® HYPshe HE=T S
s

o = ujy Ao RUHYT WYL WHEIE WX (frequency)E EYOZH
g FH42 A

o A= vwigh IHAoX OLSo| ZAQl WS (qualitative variables)E FJ3te] 7|
T =g A
Aol AHEEE A £E 58 A= wEs A

o oA~ Pl e aFAES AH

ST A 48] oigk oj vl # (contingency plan) wF

Al AYst= A FFo AFE Fol F A LA (tracking

)
e
ol
tote
_,>;
fo
™

iz}

=2 pui
HYsjate] A= &8 &l #3 FHE DX (real-time) O 2 AT

4 : Chung, P., "Quantifying and managing basis risk", Variable Annuities: A
global perspective, Riskbooks, 2009.
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vlolid(data mining) =AIE £ & F B2 AT Ho] Fasit
Aot Ao R HloJAlA giaE oA

o tisl ¥4 F&] &7ARES Adse A% Al=s & whg otk
15 Adide A5l AF7IE AZIARAE HolA A il tgk

BEe ngske 237k Adsolol & Zoltk
[ o Q.

oz W= ¢80 U AR LA LYsEA 2UHYS 47
A 1A ¥S Aol BFIAE HoJAA glad =2F Aot} o]
AAAQ EAE WA QM RASA L A S84} ol PRE F

TP RE

T F Qe A d°1 FE=olok k. o|F 93} A=S
da B Al 471408 HEs) A0 % S Al vkl o

mo

& RIME AEsE o533 "oyl gtk T3 RS g3 A
FAE A FEel e AVIHoR FHE St HARSF WAlst
= gl disf A&Ho g Hriste] Bl Basjol gk o]k sy
A1 Kurup and Manners(2009)= 3|A] 213 7)4S fJste] <3iE IV-2>0
ANE BuMES HYSAte] A EARAEANA B71H oz AT e A
kst



<E IV-2> 3|x| =202 2% A| L HA

o x| 7]o H X (Liability attribution reports)
- 54 717 S FA e A7) Wsteked 7lde 298S Whshe B
- A" 2 HAHA &L eflew FRE £ U
ojoF g
ol AgE A RolM Aoz wEsolol & 85 AT F

o
o il

N
S
oL o
o
N

o 3 o] B 11A(Hedge performance attribution reports)
- 574 71 E<] slA Aol tiste] Hrbske Bk
- FA 7o) £A49 S AE FAe] Wt a9S A EE &lA ALt W 29l
F v (2 el Zpol7t $l& A dlA HlEEA o] EAse Aer F)

o
&
- FA A ALt 2 s A a9ls 4
o 23 #3 HIA(Risk profile reports)
- TS Ao 2 HARFY fad FES SHske BIA
- Y2aE S5 NFLRE e 2e AE] U
1. Greeks(delta, theta, rho, vega, gamma, ...)
2. Tail risk (Value at Risk, A, <9 »~E# 2 HAE
3. 54 A (i) d=A(5Y A8, 54 w7, HAHF ] 54 moneyness,
S TR A Tog As TR giaE 57)
o 3 A} A XA B (Hedge trade and position reports)
- 54 7120 b S A At sA A HE 9 A 7R dE & £
A HA
o A= 47 H7} EIA(Funds assessment report)
- AAEZFo] BrhE WARY HE=o Ao e Qokgk BiA
- G A WA XEEL .S TSk gge 71t 2A A3E UL
- Ho|A & g2=aE AYsted g T3 RuA .
® A7 53 B3 (Market activity report)
- A} A Aol T FFS vA= A 8o tE HiA

=

Z£% : Kurup, M. and Manners, W., "Experience and lessons learned: Does
hedging work?", Variable annuities: A global perspective, Riskbooks, 2009.

<E N-2>9A AAE BuxEo] AR A F7|FCoE HiEH3 BIP3I
Ao} AREEEAL 7 AR wRTE 93] o]Fojd wof] kA AFTE H=
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W el Aol 4E A Wat Aksn PR ofFold
S gtk FoA oled AR By A2l HYE wA HolAz P
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Ar\Aow Seete] MARAAG Fu7t ARE RO e ofd
W BPHANES A9 & 9 A=e FRE dUsdozd ke
EAoe] T8 BEAARA & 5 Ak et ol Aol @48
g A9 $PUe RPINSE AReTol oFEw nsole BT ot
=g A0 oAz amd w2 540 Atk HEA wEes
2 BelE g8 A Teae wYsa s RIS WolAx g
23 @) U Anar] fiste] B ANE BAEL AIHow AR
2 gerh ook Selud #EgE o4 22 3897 olF WolAx
raz B 98 sl HAREI o] oW AL vlAsL Y

)

A3 AESl AL £ ukdsor & Ao ForE)
3 QA mS(nyverse Fund) MS S8t XA diXinatural hedge)

ARFZ A Z2aRe BT HAARF 235 Hstr] s
EH I3 FAE AL Y-S el A AT 20000 FHt

HARFAA ] AJE Y ARG A 3ol o}
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wetd HYSAL ARG Y P22 BeE BHoR AP
A4 T2aYe =Rt & e FEA7) A laa wele BAHE
A AT AAA) DAAE )2 ARE FRshok Bk A} F

§917 B¢ T ARG WHE 98 Awsiolr] W

HBINEC] AN 5 A BA A2 Bebo] A EAHA Bk

2 5 g

o] tisl AW RPHA plEF 4 Qe gedos BaAE Fof
HARIE AlBFe e BE 3
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68) Scism, L. and Pleven, L. "Insurers are retooling annuities", Wall Street
Journal, November 26, 2008.

69) TEHOE FEHE A=Y HIFS 5
za7t & AARFe] BYL FESE 5 By
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gt o] E B8l RESAe HARY AEF TRl WelkE S ARy

AE B3l AMEHOZ MUt she HARF g2 AR FE =

T3 BEFHEd S 7AES AA A 57| wTol

Ae AA7F AT,

HAXNE olsld = Utk BFSFFEES &

PasSRe] E]%_‘ g 2F(tail risk)7FA] REGste] AA = oo
g 4 ZE % X43}7]7} o1 H7] “H*‘?‘oﬂ HS
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2 BAZIYANA & aQlo] & 4 Ut
Shi and Hu(2009)70 AW HES HARF Y E¥AY HEo] HYS
o shgel2~F(downside risk)7} SAE ] HAARS g2xaE A Y

As Aolgkal FA3IATE o5 Al @A EAlste HAAT FF

A= 9] 7HX7F Ago] s wolwt F718lEE AAEY 7] wEol
1] a5 v A= 7Hxe HARFF Y (guaranteed value)ol 12]A
AT AARZS A4 (deep-m—the-money) Aefol] Eojitta A3
Ak olgd FAHES ist] HEH ZV} < @A %Q’j‘?ﬂ_%’“ o] A=+
o 3w ZNJ,} © ]

S

=l

2~ HE(inverse fund) - & —7}7}{%} A Xﬂo]'ﬁﬂq
Az Aet 5 FA v ASses 7Y =R RASE
AgolA AES mEstAY EaAds Wdd 28 gle] O] H=e] wids

3l A dAAE AYsAY sl W' = Sk mlEelMe
S&P5009} Th-E24H T A (DIIA)SF G202 AE s Short S&P 5009}
Short Dow 309} #-2 inverse ETF(Exchange Traded Fund, A FHE)7}
garetA A=

Shi and Hu(2009)%& inverse ETF7} Wl R d Ao F7iEw Aokate

70) Shi, X, and Hu, Y. "Variable Annuity: Risk Management Through
Breakthrough Product Innovation", Risk Management, September, 2009.
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<3&l IV-5> KOSPI®t MZI= FIHX| 2 sy Hlw*

— Ll —— FRANCE
— UK —— KOREA&
—— GERMANY

T 9 FYES o &3t ALt (1992d 1€ ~ 2009 69)
* GARCH(1,1)E &l A A4td 2% FFHAH(Conditional Standard Deviation)

&

N

Felvetel WARPAFNN ABHE AE F F4Y A=Y EHY
So) 74 THS AUNE $YFE U5 BAAAY TR 49
Fahe 3 gk g oled AE Py selA Ak

= A7 FRE

€ S A=l $UFA el FAD AP A A £08 A
H

—lm rR

AR HE7A $-2luEle] ETFAIAClE W2~ AEr) 28] ko
ZhA] olgf gt Wks AESE Zlo] E/bsdth 2y 20099 99 1690
KODEX QIMZ(FEIAE: 114800)7F F-Elvhet HZo] QWA gAFAE
(Exchange-Traded Fund)® 7= 3th. KODEX QIHAE WHARY A=
#Adgdohd sl RIMER HAARS g2as dAdew A9 3l
T TS 2 2 Zo = Alsdh
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<JZ IV-6> KOSPI 2002t KODEX QIH{A(S=Z=: 114800)

230 10800

225 10600

P Y ’\
290 b 79 A'I'A ——5 10400
[ r
L] l‘ ey e / \\/\ , \ r ‘-..
a7 PP, 1, 0 sl 0 il s 10200
\)(ll Y v i v V'Xr-—-.J Y’
A3
219 71 A A = 10000
/ V\/\j\}l\\ F Ediy ' ;\_\
o Y s
7 /]
200 \/‘U L 9600

195 9400
150 9200
185 [000
2009-09-16 2009-09-30 2009-10-14 2009-10-28 2009-11-11 2009-11-25 2009-12-09
=== KOSPI200{ZH) KODEX INVERSE{ )

120099 9€¥ 16¥Y - 2009 12€¥ 20¥
<3 : Bloomberg

7
27 ek ol B THA AF 3] i YT Beo] 5w
S A% AWz ETF 9@ FAE 75 £988 e £98L 8
FQemz HE Wy A AaE Fovt Basi

(actively managed) HEo]7| wfF
ETFRT 4871 ] =ov=27) o] A

o
oo
i
ir
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HE7 AN A FAA12 27t v

o

<I IV-3> KODEX 200z} KODEX CIH{AC| =iz Gl Har - HIZO| FAP [Z1H OfjA|

(29: &)
T 19 5 3d & 5 & 104 &
KODEX 200 42,900 135,242 237,050 539,592
KODEX 11 2 93,000 190,650 513,884 1,169,744

T YA ,0009H S FAYS A4S A - HoE RIS AoE dAEHE
FHE Ev FEFEEAEAAINE AYE FAGeZ &S
23 : KODEX 200, KODEX ¢1H 2 F2}4 ™ A

TR FEY IHE HEE FEGE0] ofd
F7 Aot R AEshy] wWiEe] B - §X%3 2 (Buy-and-Hold Strategy)
o

59 47 B4 BAE 2AYE & Ik

19

<E IV-4> QA HE £olF 0fA

Day 1|Day 2|Day 3 |Day 4|Day 5| Day 6
1% | 1% | 2% | 1% | 1% | 2% | 2%(QEFYEY )
KOSPI 4.04% (AT E)
A% [ 1% | 2% | 1% [ 1% | 2% | 2%(LEFIEY )
SRS
KODEX ¢1H S587%(FAHTAE)
F . FAFYEL (1+Day 19 F9E)X(1+Day 29 FJE)X - - - X(1+Day 69 F
4E)1Y
A 22Y 894718 T HAARS 22a #YsS A AR ¢
A z2ago] @7 2A SgA1ge] Med o Fed gaas suke
S & 5 AT o)E SElvtet BYBAt] B Bl 2I(tail risk) Telo] B
245 FANAS. vt RAAES A5 BIIAEe] AJYE 947
g wEwAR o} 443 AANT Paa B N2BE pEaok dok

olE #of HAERITFrEL HIHE] e o] 87HM, EYsE=

71) U.S. Securities and Exchange Commission, "Leveraged and inverse ETFs:
Specialized products with extra risks for buy-and-hold investors", 2009.8.

http:/ /www.sec.gov/investor/pubs/leveragedetfs-alert. htm
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A4 Z2awe] F907] SME ARHoR AFseAd e $uHo
2 gsiol & olth Teht FEAVINE FAT HFera e 22
e TR AAAE ARY - AAE BF AFH Beld] YL wE

AT 2SN AE dARlY WalE Fol AdFos BE aAs B
S AT F2@ Polth B ARY 91X Z2ad] AFHoR e

dfloF & zhe] g]XF(residual risk)E Ut HollA & Al Fol2r| R
olaf & 4 Utk

2ol WA FAAFHEE o] &3lA HARFZHAY
I g JAXKE AAFHS
=Y 7S ZHA dth |2 Qs R@AGAE AESoF St BREF

S
= Aok & 9dE Aol 9% % ohlel s £ Solge
SO

[
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)
ACh
ot
v
= g
o
ot
tot
>
fr
e
2
f
& ofN

LY : = il ]4'9_
E% fmslel @ Zolth siAtoR BF tAAS B8 nEY sl 47
o] 83 fel(Hmst] REENF Aol 9971E ATAEAE W
98 4 dEAel 0 F5FT) ARE Doy Aoz Az



At 22Y 897 HAEY HAEIT 2|a3 ALl TS I
= AZI7F HA v=d A2 HAAFTARAAN T HAARSo] =
2 F897] 71k F< W7HE BEel 57l Had Y Ad" A
o] B maw v5e] Ae &A Z2ag2 I BE gaa #ed
718t oy, d2oMe AFHFE 199 StEXE=ES X v B
F3rtso] HAdT A T8N tE A AF vARlS WAt
™ ofgte ARl Hestar vk MARFe] fEyetdd] 27E A 8d
o] Ha HARZL TFo] AFE A 7do] A AT AFAAM -yt

RANES v=H 2 AtlE WA Aol AARZ g2 #ed
wAolk & Aotk eyt terd] AWEIIAES AETTol AT 7
ol BN HIFrES AUTOeRN HISTHES vhdsta gloy, o]
g HHoRe HAAES giae S4S BEE F glvh I olie HAR
o] AFAY B3 22 549 5SS AL 7] "Eelth B Tt
A < g&a #dE s v 22 As & Eaxk doh
HYgsate 4 AR AGAERY FP5he HSTTart BT dY
of mlsiA Hgg FE/A7b el £l & Aotk wHeF HISFFE

AlsfA AlfAtell Al FEgh =F2 FEo] AlFHa v AdEE YL
o

72) Sun, P., Mungan, K., "Performance of insurance company hedging programs

during the recent capital market crisis", Milliman Research Report, 2008.11.
73) Chopra, D., Erzan, O., Gantes, G.D., Grepin, L, and Slawner, C., "Responding
to the variable annuity crisis", Mckinsey Working Papers on Risk, 2009.
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F7rE e, BE 3| = CTE(70)7]
de BREFHFOZ HYsof I}

SRR R

ARz AYNE ¥ 2 7
=20 F7b8 WEA NeHe Ak

i=1

4 AN
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TUAT ARFALE], 2008 FRIAT AGARE: FRAT Z7IAEFA

2 o7 Ak, 2008.11.
FE0=9 R} 9 7)FE AVARAT SAEA, 2009.4.
312G 07 ol 3§, “HFANGL o]§F T Y FYolE L A4 #

A7 TARRA G, A7A A 45, d=2-3), 2001.
HABY RITFuF Hrp ZPul, THAaRy BEEsa3 Hrp BaA

B3 WHARF o3} T, 2007.6.
o

ks
Sfol, RIESRSTFAT HAgdT 245 de, 'RATE B BEd

T A, AR olxbE vAYLE, A, 2003,

o733, “w= AHEAL WAdF HARZT AL A7, KiRi Weekl
vy, BIA74, 2009.2.

AR, rAuREe gdiet B3] o8- FA”, 'Insurance
Business Report; , B8 AT, 2008.9.

ofgs -, HARY RHFFA U3 g3 FrY, ITEPSE 47
Z3] A"y, 2009.5.

=A<, "KDI BAEF, , 2009.8.
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<O2l 2£.7> KOSPI2} MSCI EMe| =ZHE ZZF WA}

T T T T T T T T T T T T T T T T T T T
0 81 92 93 94 95 98 4Y 8% 8% 00 o 02 03 04 05 08 07 08

—— GARCHU1FIT_KOSPI
—— GARCHMFIT_MSCIEM_USD
—— GARCHUFIT_MSCIEM _KRW

: GARCH(L,1)°ll A AF=EA2™ 183H(Annualization) ¥ 2] &2 A¥EA Y.
: 19909 1€ - 2009 6

N
A

- 1990t ZHuko] AX KOSPIY WHEAL MSCI EME] WHEA ol
Hlal] i =931 53] 19971 d 989 7] o]F 1 7g3ko] AghE.

- #2006 3 FE] KOSPI®F MSCI EM WHEA 7He] x}bo]7} A}
g4, SFFAAZ 1= AZ7I 9897 AVE AU AT
7129 o] ddEHAEAM FAAG HEde F4AT AR

ERE]
- MSCI EMe] the At gae] FAx4un $eliete] 34
Aol o tgAe] B Aoz mE Ao FH

- g MSCI EM9] W-5AdS KOSPIY WHEAdRT ti 34
Fedd deldd Aoz fdy. MSCI EM(USD)Y] E—i—?ﬂi}
£ 0.250091 4 0.2300°.2 =74

O ojx& AEA] 3d W] Aol Ar|Hdsd® AtE 441%S

T3 olA&= ARE-ste] A4S KOSPI] Sharpe ratio= 0.1751%.

- ‘0.17 < Sharpe ratio < 0.18' = A3}i1 KOSPI® Y F7HA4+5

of &l BeA HIEFAE B FFTUAE Med F54
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A =74

- MSCI WORLD(USD)®] H# <& °] 71%<¥ ™ Sharpe ratiot

0.17499).

- MSCI WORLD(KRW)®] i 4=9&e°] 71%<
= 01713

- MSCI EM(USD)e] ## 80| 85%Y uf
0.17789).

- KODI® H#F9E& KOSPIY Ha4dExwth
o] F3lmz 00772 HF. AFH}
ratio= 0.1723¢].

u} Sharpe ratio

Sharpe ratio™

<E $2.5> £ X5 YE5AS BEEHA AL2]2
ddof| AEE= =S FX|)
wg | 3 | Sharpe Ratio
A5 4 Azt (risk-free
Tl E () -
(“F) | rate=0.0441)
KOSPI A3 A 0.080 ]0.2050 0.1751
KODI g g FAAS 0.077 |0.1910 0.1723
MSCI WORLD .
MSCI X =24 (2#3})| 0071 |0.1538 0.1749
(USD)
MSCI WORLD .
MSCI A=A (48 | 0071 |0.1570 0.1713
(KRW)
MSCI EM (USD) IMSCI | ==A4 (223} 0.085 [0.2300 0.1778
= A&l (annualization) © 9 FAES] FTAXY.
4. XHRZE &abUA|
[ A AUl & AFEs7] Slsixe ARt daaAE e
27 A+
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<E 2=2.6> XRIZF AR 842 (Correlation Matrix based on historical data)
MSCI MSCI 14997
KOD MSCI EM Call
KOSPI WORLD WORLD il
I (USD) G
(USD) (KRW) Caa
KOSPI | 1.0000 |[N/A 0.4923 0.1663 0.5250 01349 | N/A
KODI N/A | 1 N/A N/A N/A N/A | N/A
MSCI
WORLD | 04923 [N/A 1.0000 0.6271 0.7238 0.1024 | N/A
(USD)
MSCI
WORLD | 0.1663 |N/A 0.6271 1.0000 0.3843 01912 | N/A
(KRW)
MSCI EM
0.5250 |N/A 0.7238 0.3843 1.0000 0.0722 | N/A
(USD)
1397
Eotx4d | -0.1066 [N/A 0.0581 0.2255 0.0421 1.0000 | N/A
=3
Call 28 | N/A [N/A N/A N/A N/A N/A | 1.0000

=+ : 1) N/AE ‘Not Available’S 553}
2) KODI$} Call F8]9 ABAFE A7 BEog AMNEA &2
717k - 1988 1Y - 2009 62

[ <% ?26>2 7122 s} Auge 446 A4gd FuAsge o
23 2ol A

O KOSPI¢®} KODIZFSY] A#aA7} =& AL AdAA$H o] #AAE
0.

oto 2w WUl Qe Ao E HAYUEHEZ 0952 3}
O KOSPI®+ MSCI WORLD(USD), KOSPI®} MSCI EM(USD)= 2+t
0.4923%} 0.52502] A#AAS 7HA.
- TS MSCI EM9] 749 & sholiM® FZA3A7 1%
A7 Ay AAZA7 HAAE Aoz g AAAFIIHRE
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e 1Hed AadAe FHE o= 495
- Corr(KOSPIL,MSCI WORLD(USD))=0.50

- Corr(KOSPLMSCI EM(USD))=0.50
* Corre 235 7 WS 7o A##A (Correlation)E 97| 3.

KOSPI®} MSCI WORLD(KRW) ] AHHA| 5= 0166322 LHER.

- KOSPI$} MSCI WORLD(KRW)9] & 4##7E KOSPIs} 3
2709 o FRBA} WG] 7] Y.

- Corr(KOSPLMSCI WORLD(KRW))=0.20

MSCI WORLD(USD) ¢} MSCI EM(USD) 9] 325 0.7238

- MSCI A= 7+ A33A 18 Alde /A =719 AA s
TE 38T 297 ¢l oA 9A 1 FHAE IUE HE
Sarst

- Corr(MSCI WORLD(USD),MSCI EM(USD))=0.75

MSCI WORLD(USD)$} MSCI WORLD(KRW) 2] <=9]& =}o]o} =9

B dadAe Aoz g0 W 70

- 3A HolHE RE W 062718 FL0] g3 WEES B

71741988 149 - 2009 6€)oll A Alxtd roln=z 4§ 715%k

wEbA 0607 ZGate] ALE

MSCI  WORLD(KRW)$} MSCI EM(USD)9] &7+ AadA =

0384302 44,

- MSCI WORLD(USD)$} MSCI  WORLD(KRW), Z12]ar MSCI
WORLD(USD) ¢} MSCI EM(USD)Zt BAIS 7¢tale] 040082 23

KODIE $#FEE T4 Ho| glemg KOSPIET MSCI

WORLD¢®}] ZadAl= F ¥ =31 MSCI EM#| A=

ot ¥ W Aol . wEkd e 2ol AHdAE 24

- Corr(KODL,MSCI WORLD(USD))=0.65
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- Corr(KODI,MSCI WORLD(KRW))=0.25
- Corr(KODI,MSCI EM(USD))=0.35
O FEWMET TS 7 ABBAE GAE JVBAS vhgoE 87

il

- KOSPI9} 1:d%9H7] 5d5d e A9 -0.13499] A#AA 7} Vel
- ¥]= RBC C3 Phase II¢] pre-packaged scenariosl X% F7}

13t ol e 7ol ek 2 ABBAT HRSE B
st 8 & s 23

T A .
EoFEA)=01002 #H

o

=

e

»0
I‘Il‘
o

- Corr(KOSPL1d 1t7 U

O KODIE $#F2 FAHo] glovmg KODIY 4988 KOSPIY
] & Hla T Wt AUlFoz d wst Aoz o AH.

\:1

- Corr(KODL1d 77| F2+5H)=-0.05
O =yl oJAE9] F7o] MSCI A &3 oFslA|T o] a3

7F e Aoz YEhd.

v

- Corr(MSCI WORLD(USD), 14 ¥+7] &<¢H5#)=0.10, Corr(MSCI
WORLD(KRW),1'd  7+7] 5-2F59)=0.20, Corr(MSCI EM(USD),1
| R] FtEd)=0.07=2 A3

O Callgd9t 19 vV Fobsde A#dA= oF 052 =& H9.

(19983 1€ ~ 2009 6¥) webM 1d W] Sd =

TE callgd o] JBATE A

- Corr(KOSPI, Call & 8])=-0.10, Corr(KODI, Call & 2])=-0.05

- Corr(MSCI WORLD(USD), Call =2])=0.10

- Corr(MSCI WORLD(KRW), Call &2])=0.20

- Corr(MSCI EM(USD), Call &&])=0.07

- 3d 7] A =9k Call 599 dEdA= w2 A
FBBAE Folobdt 7R E W & dde VEH] #
A7F QoBZ 08002 ZoA AAE Corr(1d Wt
Call =#])=0.80



<E BE-7> XpatzE a2t @™ (Correlation Matrix) (£E)

MSCI MSCI
MSCI EM | 149 ¥H7]
KOSPI| KODI| WORLD | WORLD Call 23
(USD) il
(USD) (KRW)
KOSPI 1.00 | 0.95 0.55 0.20 0.45 -0.10 -0.10
KODI 0.95 | 1.00 0.65 0.25 0.35 -0.05 -0.05
MSCI
WORLD | 055 | 0.65 1.00 0.60 0.75 0.10 0.10
(USD)
MSCI
WORLD | 020 | 0.25 0.60 1.00 0.40 0.20 0.20
(KRW)
MSCI EM
(USD) 045 | 035 0.75 0.40 1.00 0.07 0.07
14 w7
o= -0.10 | -0.05 0.10 0.20 0.07 1.00 0.80
Call &8 | -0.10 | -0.05 0.10 0.20 0.07 0.80 1.00
e 1 3l

A YE& FH 27 E31(Cholesky decomposition)E 53l
)

-
T =

A7k Rzt g g B 39S olgd BaEiE 2
Al
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Environment Changes in the Korean Insurance Industry in Recent
1% Years : Institutional Improvement,  Deregulation and
Liberalization / Hokyung Kim, Sango Park, 1995.5

2% Korean Insurance Industry 2000 / Insurance Research Center, 2001.4
3% Korean Insurance Industry 2001 / Insurance Research Center, 2002.2
4% Korean Insurance Industry 2002 / Insurance Research Center, 2003.2
5% Korean Insurance Industry 2003 / Insurance Research Center, 2004.2
65 Korean Insurance Industry 2004 / Insurance Research Center, 2005.2
7% Korean Insurance Industry 2005 / Insurance Research Center, 2005.8
8% Korean Insurance Industry 2006 / Insurance Research Center, 2006.10

9%  Korean Insurance Industry 2007 / Insurance Research Center, 2007.9

Korean Insurance Industry 2008 / Korea Insurance Research
Institute, 2008.9

Korean Insurance Industry 2009 / Korea Insurance Research
Institute, 2009.9

B AT=E4

| ngagel s AEAR n
/ Harold D. Skipper, Robert W. Klein, Martin F. Grace 1997.6

_ AIARFAGY wise) of-get
/ D. Farny, %, J. E. Johnson, &3 1998.3

33 A3 A=isty HPAAE=EF 1998.11

43 A23 A BIIAF=EH 1999.12




160

B CEO Report
2006-1 ARAF AAFHY AEL)ST B4 D AR/ AERFER 2006, 1
20062 HASE] HAAT 2-840=F / BPAT 4 20061

20063 BHAF FY2006 =9 A % 24 / AEEFET 20062

20064 JFEFAE=S] A A / ESHEFEF 2006.2

20065 AFsAEY AFEHE A 2 A/ ARSAE AR 20063

2006-6 HAAL7] B el e / AR FARS- 20063

2006-7 AFEAEA Sl8H] AT HAs} Wt / AFEAE AR 20063

20068 AFSARGAG TF R A/ AFSAEFER- 20064

2006-9 FH AR Tt SR FSAe] AT Adsh ek / ESEF RN 20064
200610 7| -8 -ElHEE SR / SHEFRT 20065

200611 AFs2F TasE st WiRt / ARsAIEdTA 20065

M~
i
of
)
ry
AC)
>
NI
=
)

200617 AR Y A5 7Y 88 74/ AEERFER 200610
Q.

00618 AFsAHR Y 22RRIAES] A3 B AR/ ARSAE R 200610
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2007-1 EAAGA Al 1 d B2 9 RS SA / BRP A4 20074
20072 20] Pl dAls a8 [ AR/ AFsAP KeA 20074
20073 dlaB @A AAre] FAH 2 BA ) BPATA 20076

2007-4 AREAIGES o] B = /) BRPAT4A 20077

2007-5 Wl o) Al #AS FQ ol HE / B ATA 2007.11
2007-6 AFsAFRE APdHstel A AR /) AFEAHR PR 2007.11

20081 AFSAE Y SAEHE S B WRE / 7ISE 20086

2008-2 BN AAAFAAN LT o] IH FQ o)y / o] E 20086

20084 EFFARGY AVEete] Fdn HASR} uldaA] / 7734, AT 2008.12
2009-1 FY2009 2344 8%} di-eahAl / 244 2009.2

20092 BT SR LE A8 B HE / 724, AEH 20093
20093 HH AT AkdAF BATAIL A HE / 724, oV 20006

20094 E|ZeF 719 L AR EAF / T, oPFS- 200910
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