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How to introduce default options and to implement
Liability—driven Investing Strategy for Korean retirement
pension plans

The retirement pension plan in Korean workplace has steadily been growing
since the introduction in 2005. However, it has been pointed out as a problem
with its low return resulting from an investment focused on interest guaranteed
products. The study aims to suggest improvement methods how to rationally invest
pension assets. To accomplish this, I suggest introducing default option in DC
plan and implementing LDI strategy in DB plan.

When it comes to DC plan, I analyse a reason why employees invest their
pension assets in the interest guaranteed product. Further, I study similar cases of
advanced countries and obtain policy implications. From the case, 1 suggest
improvement of DC pension plan for enhancing returns of DC pension plan.

With regard to DB plan, from a case study, I investigate a limit of investment
focused on assets and suggest LDI strategy. Also, I study risks related to the DB
pension fund and drive out “age-dependent LDI Portfolio” for minimizing a
solvency risk. And then, I suggest that sponsors should apply LDI strategy rather
than investment strategy focused interest guaranteed products.

I hope that this study leads to changing current investment behaviors for

retirement pension plans in workplace.
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ALe] T o YeFEABAAE 59 FAE 7 AGE L Qs Aot
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7rO] B S RhSoldithal FgSIGITh) of 7| A B ARRFEol F4atte] 8S I
87 st A4S eSS {RIg dlE S0, AR A FoiEQ] 7] w4 shHo|

tiZS v 7kA] 22 fA5s A= s A7E 2 5= ek oleh 22 Izt

)

)

ol
filo
£ o

4) Great Britain, Treasury(2002)

5) @A-2017)

6) S8 FAIES] HEA=(2017. 7. 16), "HAAH, AE8-2 A%t A=A Aol A
7) Thaler, Sunstein(2008)



T 2018-23

al

= Aok Utk /e 1Ak o] 49, A¥E B AR A5/YL
2 450l 2EASe) 714L Lola B 4 et AR Hle A2
27 2% DR 5EH R SEMXOp-OuS LY P T 45O ¥
Aol HYSHES oA 401k ZNY FHYFS ol d] 2 4TS ARk

A% DCY HAATAL JA) Thaler B40) A2 el Al Bavt ok @
A Beo] DCP YRS SEAA §5% BAGl] 71 BAAel AelFng
AFE) AFAHES AT ek olefet HURFE] Weljis FAREAlo] gt 9
B FASIIA Bhe el 71915k w7 Ak et gagse Had
o 719 L 8XIA AN CIBE SHS ANTFOZA YA SlES A
T 2 g ok BAIG Wast Ik the oAl fBE gAS HudoR &
3t 9] AFEE BT o]F Fo) T UBE 84 EUL I AL £2
slax} gt

f'.u., HJN
T

0
r
ol

=
)

|0

¢

2. GT AR

7t 0=

=2 ERAFO] 7HRIEY g S ol 2006 AFE S (Pension



Protection Act: PPAYE A 319101, olefat A=A AX|S vio 2 UEE §4 A4
=2 utes) S48 5 9tk vIH 1980480 24 401() AES ESHEA
EE g40] 44 DA rlistg ol AR DAelA TEE 4L AgoHe
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» Targeted-Retirement-Date Fund
D7HARS] o1& aLEsto] SE A THE S A HelH|Sol
Sl ZEEe 07t PYHE HE
* Balanced Fund
D 7FAAS] SRR arEfsto] ARl AR HES] FX e FAVIRE
£ Aok A BHoR sk HE
* Stable Value Fund
o= 7Rst QP el £OEE ST AS BEE A} ASFH0| B2 SIA}
A, MMF, $7FA]5 A7 5ol FAFsk= HE
* Managed Account

D7FAAPE AR AR AOIA A ARE WY e WEE Ak AE| A

O
Ml
(0]
filo
i)
rlr
O

Callan(2018) -2 Defined Contribution Trends Survey(2018)°]] 2J5Pd 2017d &
@A u=t DCF HF AT 98.8%7F QDIAS UEEEAZHOR A5t on, of
Z TDFE QDIAR A3t H]Eo] 85.2%% 7P =& Aoz et a1d -1 7+
Z). titkr9] 714AEEC] TDF 52 A™ 52 A& f-A6l= o= T2 ZEET
L FF, A™S R T1EAL 2 FUERl A0 E UEHTHCE 11-2) 3. ¥
O] Z8AIANZE glof AHitHlR F3o] whet ARE-0 2 AR4HEo] A 278 Ei= TDFE]
HOHZ 1S W 7HIARES] TDF A%+ A& 02 fAE 20 & wetsrh
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(O3 0-1) 0= LEE 848 #4 HIE

m Other

mManaged account

mTarget risk

mBalanced fund

B Stable value or money market

5.29 i
85.2% ETarget date retirement

2015 2016 2017

A7 Callan(2018)

Most important key attributes

(2 1-2) TDFS Metst 0|9

2014 2015 2016 2017 Ranking

ction Performance

Performance ‘.?
& Risk
quality of und ng
funds
Number, type, and Ahiyto achieve pre-
quality of underlying specified retirement goal

Usage of factical asset
llo allocation

Name recognition

Whether the funds are Whether the funds are
rietary fo the y > p proprietary to the
recordkeeper recordkeeper recordkeeper recordkeeper

(7=Most important. Total ranking is weighted average score.)

A7 Callan(2018)
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Lt &

S5 19929 EFAFA L] fr1 ool o] A (Superannuation)& AsHAA T
E &

ZE F4AS TYsto] divks ZEARNA o 7HS A-8-skal ot frmoflwofo]
A 7188 EAo wtet 7198 7] S(Corporate Funds), A4 & 7] 2(Industry Funds), &

Bol7| 2 (Public Sector Funds), 218 7| 2(Retail Funds), A7FF7]2Self-Managed
Super Funds) @ & -E-E]0] 2o&|o] @11 9]t}

0

* Corporate Funds
7199 2EAE o St AFomd $AUL 919 B AR
= A9ttt
* Industry Funds
A RAe] Astow AFgAIS} B R 7o) okl ket 1980 ko] 4
W Z1Fo A, AN &8 2RA] RS Belai.
* Public Sector Funds
3R BASHE 22ASW YT Y 7 FORA, AR 4]
O 2 o]23t Fo ke A& 7olgE EUYE Ak
* Retail Funds
08, HYA 59 TRV} Jele 2R o eoEks sl
Self-Managed Super Funds
1491 oJsto] i ZLEAF AL g HeAP7L E o] A{-FA -85k= tAl A
2 2 280 Tt RE S A= 7l 2ol

20054 78 1A EQO R DRASL elo] 3 719 B AH AT
She HA AR FE ohlet thE /3T A9EA A8l AT & A Fe
o} o8 Fol AR L AR solF Hde] B2 WalRslon /13 9] WL

REStE TES NS Wk AT 5 71FS A e A AgAE
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(12 1-3) &F Superannuation 7|ZMEd 2l 2EX|A|

eS| U AL,
713

A AL e 7]

T2y 71E9] 71eE HEE HETH A 92 sHA E3the A140] w2013
The Superannuation Legislation Amendment Act 20127} AJSJ=]HA] MySuper A&
7t == A = Ak MySuper A T2t =JEEA 2014 1HFE HEE FA40] A
T FAEE A2 25 MySuperZ U2 HEE HER AbF -8EA ARt
At ERH 7|29 HEE HES] FAEIE AHFE 20179 69714 B MySuper
‘FEoz o] dHA H At MySuper AHE-2 7t RA A H ol 7HIA7E el A
A Bl s BANE 7E & U St E3 HEE -8 IS SAIe =M
7FIAre] AElds Aetehal A AlAL 119] B Fiesto] =olE Alarof At

Mysuper /J550] 57| f8iA< a3t 22 23& WA AL e

s xR0 7 Y &4 HE(Single Well-diversified Investment)t Lho]o]| wha}
ApahiEo] Bzl glo] Lato]ELife cycle) HE & SIS gigfjof 3it}.

¢« oeRe T, T2, Ay], gE ], ek 508 A

- EQA BE o8, YFE SR, B AHIA 0 gt &5k JH
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© BEAJE2 AS7IIAIER] Opt-Out {2] 0.2 A5-5 ofof giet.

MySuper = Z7]°= @ 34 HERRS MySuper FE02 385110, 7+
AL AREAS] A AL S5ty A8 Bto]ZAlelE HES V1= 383t
ol mt HEE HEOA 2ho]ZAfo|Z HMET} A3t HIFo] HAF T7F8kL 3
© FAleIH:. (I -4+ MySuper =91 A, $9] HZE HE §g9| HolE Ho
FaL e 20090 = HlFo] 77%RAE TGAZFAH=2] HFo] MySuper7l =UE
20131391+= 61%7H4] sl b 2to|mAte]E HE9] HIF2 A|&2 08 F7Ts)
< A& g 4=l

(ad 1-4) 33 HEE HE W RY9l Hat

Z}&: Investment Company Institute(2014)

T 2001 AZYY| WL B ALE TRAL R FLE HYL P 55
7 @1 719, ©E7} 9529l SHP(Stakeholder's Pension)S EQ18}dt}. 1&th
SHPE AMSAPE 71013 U339 o) R alof sk SRt Qla 2247} AMS
A 2% 744E Aot Sk BTl glof HA AT Z1Agel ANHA o
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CiZE 84 9 ot

gttt olof J= A= 2008 E|Z]AFH(The Pensions Act 2008)2 A5}l 2012
dof A= L2AE 913 A 7 B A A5AI =] NEST(National Employment
Saving Trus0E = JsHgick.

NESTO] FARFAE 7lRlo] Aests £l -8AA7t /12 Aol =704
Aok HEE HEg -89 Vof Z2A Ao 2EE 9T 35 A93o
= HES 5 oH gEE S & 3do] AYd Ao A7RYio] "ot o 2EE
3 Fofli= 31d0] Auof Aj7Helo] Zhs stk ARG ARE e ZEARNA A= AE7t
A =2 71 7hs o F @A ofuRt Aol 7HAE ] eAl 59 RS AAE 9
28 b

NEST AEOIAE 229 ojR1o] A AAe] 2HE HES HEE
AFEZ(NEST Retirement Date Fund: RDF)OZ X|]AgIc}t 20158 7|&0 2 NEST
Retirement Date Fund®] ZAbR= OF 4.29] T2 E(9F 6,0009] YDE A NESTO]
A Algoks HEQ] 99.13%F AFA|skal JTHCIE 11-2) #X). Retirement Date Fund
= (O¥ 1I-5% o] 7IJAIRRE ZEAIF7HA 7I7kS 394 |(Foundation
Phase, Growth Phase, Consolidation Phase)& U}+=0] XAR-8-2 Al Y3t}

(B T1-2) NEST Funds Xt 72
(@) A 325

S 20154 038 31 20144 032 31
NEST Retirement Date Funds 416,306 102,810
NEST Higher Risk Fund 2,512 803
NEST Ethical Fund 616 218
NEST Sharia Fund 343 118
NEST Pre-Retirement Fund 165 58
NEST Lower Growth Fund 7 -
& ApAk 419,949 104,007

A}&: NEST Corporation(2015b)
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(% 11-5) NEST Retirement Date Fund X2

More investment risk

Target volatility

Less investmant risk

&
&
N
5
"
w o
8
N
b
2
o

‘Years until retirement

Upper volatility boundary Reference glide path Lenwer velatility boundary

A} NEST Corporation(2015a)

» (1¥+A]) Foundation Phase
. Foundation Phase= %7] 7F]cHA|o] EXAAYL 2 A5H= Zlo] EFo|7| &

o Setael SA9IS ek A7IHEo] #-g ks FANLL Agaich. A%

* 224 Growth Phase
- Growth Phaseol| A= 2 H59] P01 214291 J4-Z =RSIHA 3244
FA7} o] Fol Tk
- Growth Phase 7|72 7k 3 oF 6ol A L&A1 109 A7HX|9] 7|7te g A
A= HPFo] QP8I Consolidation PhaseR o] HE| =2 2JAke-go] o]2
of At
BRI EL EVMISE +3%S BHE Yth
- WE40] A 10~12% o2 fAEE S BEE ek



* (3HA) Consolidation Phase
* Consolidation Phase= AEFH| FAIZ A FA= ATkl Ada9] B
SAIBIH MEde HA Eolurhe FAE AT
- 25 1038 HAT AR E AAE/AeAE 4E SREATE AREE 2
ol
- 2EAE] 77l wet el WE S A8 Efuie Ae SRR
St

NEST Retirement Date Fund= 227} 7|24 0 2 719151 H= g EZE Heg
A LEAR] 2E7L A3EE AlES 71l R AteiEo] AAE] QU wteF 7]E
of ATt SHAFET ¥ ;AFt FAB|E AU 27100 &S Hdttd
HE o]Fd] g iR flo] SEAES 24D o Atk ok NEST= 24
7F Agol obd LAIFS gsto] k=% tinl7h B SRl A BAISH | Ash 25
A ool AHF9] 25%5 2Woh= TS AT E FF Y B85 ) 55%2] Al

& Btk
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)
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3. Target Date Fund 74 & A

7t. TDF 7

TDH(Target Date Fund)et 71214] o171 mefsto] A 45 e A4
7HA] )g] A E AAHIEZA(Glide Path)of el LEZ2] Q9] RpAM|E-S 2152
O FRAI= HEE 9u|sitl TDF= AoF7|HE(Life cycle Fund) 2% 8|1

9om QurHOR ol LA (Target Datoe] 7PH91e] ket HEE] 00 2}

x©
=

o 20159 AFASKPension Freedom) O], HYF9] 25%E ZIpoh= I&Eo] thsiA
£ TPAEAE Aok AoE AT IS
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AWJES B 02 2AFH= EXJo] 9jrh
TDF &2 19909 23t H}2F 0|2 &2 (Barclays Global Investors)] 2J3 v]
2o 22 ZA oL 7)o nke. =29 ukx] Batolct 18y o]F 13}
7} A= WA TDFE 1 -9-848 Q1gurgkon] 2000 tho] Sof A EA Q1 44|
Z Ho|7] AZH}. 2gHo 2006 AFE U= AFEFH(The Pension
Protection Act of 200694 TDF7} TJEE 4 02 2| s]mA] u]3to] TDF RpAF 77
7} 22514 Hglom 20179 @ 7|3 TDF &40 FRE 12 282 2351
HAHIHE 11-6) FR).

(J3 11-6) 0|2 TDF &XM 7AE U =78

Organic 30% $1,200 Assets
Growth (usp
Rate Billions)

1.000 M Estimated

Net Flows

M Net Assets

25

20 BOO

15 ‘ I T 60
10 a00

200

0

2008 2009 2010 201 2012 2013 2014 2015 2016 2017

A& Morningstar(2018)

L}. TDF &4

1) RpLHES

(L T

TDF A&9] At 2 AHAHE =S40l 2f8f o] Fof|=H] ol A5l 4d 2
Aol wet 247] g2 2" olE 501, 20173 @A 2EAF] 2035908
A€ TDF gl 714D 4% mle] A" AMHe=40/d9] 20173 AJHFE A
At o] AE2 o2 o] R A A "rt<IY [-7) F=). WEhA 7HIA= TDF A&
off 7hdgro=A AofjFrlof wet AE2 o= AihEg ARFT o A " o



Glide Path
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20174 20354 EX AH
(2E AE)

|—— TDF 2035 Glide Path —]

TDF 52 ZEAIA o] 9ol = APiHf o] A &4 082 ARAE=A] offof upzt
To-Retirement Fund2} Through-Retirement Fund® 828 4= QJt}. To-Retirement
Fundi= 7F4Ake] Aol SEAHf =g ¢ AHHE ARl § o4} o]Fof
A A o= WFH Through-Retirement Funde 2EA|A o]Fo] & ApiHfE0] 2|47
o2 ARAHH= Zo|7}F YKL 11-8) =), YO Z Through-Retirement
Funde= 25| o]Soe dA4E olF] AFAMEE ER5H] o] 25 o]Fo®
Q1 A8 3l ARt TGS F sk = 7HIAREe] Aedith

oz
=
vy AE9] QPYAS 5= 7FAATS] B2 To-Retirement FundE A& Skch
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(J% 11-8) To-Retirement Fund®} Through—Retirement Fund H|ul

e [ OO S R

A& 44582015

2) olxixi=

TDF= A=A A Al 7FJAH] Q1A AR (Human Capital)S I&?th=
oM the ARHARl S8 AEEd AEAol At o7]A ARl ZHIA7L 1]

Pol Mol5Y HAH 250 T B YA 2 ok 1A 4

A5 B, @ A5G AT 259 BAVH, @ AFFI BAAZ BRY

% 9l



(B [-3) AU=H7| 71K HEHE R

P SR

ErEw 2] A olpie 210] AP
o] A AH|Z 93t AEC =54 = 13
o :m | A 2] 3 o= 4n)o] FAPI

AZAE | &S Y5t 259 dA7HA

SRt | Ak @A 7HA
dawoie @A

A& Tbbotson(2008)

(O3 I-9) HE0| M2 I AR X QAXRZ9| g}

Deollars $

Retirement Date

Financial Capital

Age

Z}&: Ibbotson(2008)

ol

l

AubHo R Fease g H71H 02 AFE] e vl ergHel B
22 /Mt webd QAL L A 7 JAL /AT et & 5 et o]
£ 5 NS AR FESe|0 BHANH AHEE, AT /1A of
1=]

o) A4 ARAROE BRI U] TS F A4 RES 0L HUE F
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o BR824 17

A HIE2 B4 7HA7IL 2EAFC] s M FAF HlEE sl

Ct. TDFQ| XjAHEDM AA|
1) TDFQ| XHHHESM M Z2AA

TORS] AHAEE- 8-S A5 AL AL AASH] oAl 14
92 941402 #0l8jok 3k, Ibbotson(20089)]] 9]

Sha AubAl A9 7l HAe] ARAES Paole AUAY 2 WEHol ¢
| ol g Wrh S4o] AT AAE F2o] e A9 BEHo] ST

o] F4l3} ulS:3t S ZHAE ACE UERgT o]of wet Ibbotson(2008)S ARt
Z
4l

2 HAL 71 7R HAEE FIREGunk Bond)el vIfsHOm A
T0%+34 30% EES2] 9o FAT A% FAR SYS 7T S 02 FIs
[ox]
AR

7FAAS] QIAAE ZEETQE ATt Foll= ¥R REE 9 AR 7t
Y BT Y B EESNOE 2WAA Mo B mESS
(Hypothetical Market Portfolio)E =2 = IT}. Ibbotson(2008)-2 JF XA},
A7kl dlold B B AeHe At Sslior sk B9 EEE00) 3
MR 590674 460 ANAT, BT EESele Aol 47
¥ (18 [[-10)7} Zo] QHAIE TEEZF QS TEsto] dos ZgA AL LE

m}m
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£2)0.9) HHAIRRGE46S TS| I R0 IS T4 74
Sfolo} gtk WhA, 1A% 74 A% o] A4S FEAAOR B3I 9
7] o] BEEEET Q0] HAMIRGL40S D] 9o AL T
B9 2400 A% Bast U Bk whebd 384 ARAREZAL Alo]
55| ufe} Syt BES ulA Bk

(O O-10) AMA2S dafst AHHHE HIS =2 2P

Human Capital Financial Capital Market Portfolio
h + =
L. 7
Y
Total Economic Wealth
s Bond
. Fquity

2} Ibbotson(2008)

2) TfIRiol RASHS HEH Kt

QAL F1JAfe] A5 et HolshA HHY 4 ek oS ol FRY
o] A% Foie] AFEE0] TYHol T FYH O W] o] K] AU

ol 77be: 542 7MKL BT 4 9Aek. et Folz Ao Aol g 51

a0

& Fo| 7] 2o AHAREe] F4]0] EAJE 7HITaL o = Utk o] A" A

off me} AR S] FHEF2 AolsHA B Hizel Ad54S st 94




T 2018-23

AE 2EZTQZ ApEF o HHT B U} 9} Ibbotson(2008)S 7E7IYA}]

AJof| whet QIARHLO] 2L Safe, Average, RiskyZ TESIATHC L™ I

(I [-11) HYSHS TaE ARHHE HIS £5 B4
Human Capital Financial Capital Market Portfolio
Definition
Saf
- @ -9 -
. B <
verage + “ —
Risk q
- @ -9 -

A= Ibbotson(2008)

QAR HAo] PYHASE FEAMIS FALOR Y & 9low, o]

HAEAS Wogsto] AR HE EESHA (1Y 1129 2o
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g 1-12) HASGS 124t AitE=M

F4 HEHF
100%

) \\\

B0% AMKT_SHC
\¥ = AMKT_AHC

0% = AMKT_RHC

20%

(13
T H B H R DR D FPE P D P E JuRien

AMEKT = Average Market Portfolio, SHC = Safe Human Capital, AHC = Average Human Capital, and
RHG = Risky Human Capital

A& Ibbotson(2008)
3) 71Xt QBMSEE HIHSGH XpAHIE DX

SU A 99 B4 AT Qe I Shefeke ARASES] w
AAPEIALL T 2 9k Thbotson(Q0092 I 1UAe] T =S 232}
Conservative, Moderate, Aggressive® 7-23t & QP A S T of o2 7HAY0] BEE
E 5 AASIAH-

51
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(I3 T-13) 7I2KI0| QBIMEEE Taish XIS HIE £2 1

Human Capital Financial Capital Market Portfolio

Definition
D .9
h 4 ‘e _ Moderate
. D

Conservative

I

Aggressive

Z}&: Ibbotson(2008)

AUMTE} £25E FEAS FAH R 224D & 9lon, 7HRte] gREAl
SES vlsto] 2170) AETAS EEshe (1Y 1169} Pk

(T 1-14) 7IURIS] YBMSES Tafst AT

Fy HEuF
100%

B0% ——_ —AMKT_SHC
\ _ w=AMKT_AHC
40% = AMKT_RHC

TP BB RSP E S PP PP uniez

AMET = Average Market Portfolio, SHC = Safe Human Capital, AHC = Awverage Human Capital, and
RHC = Risky Human Capital
A= Ibbotson(2008)
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ZEX 07 slto] AR ESAS EASHA] ehom E7EIRLY] JIAAEE
3. EAE=E FAH R st ZIIAtelA She Ao AMHeEAe =8
Sflof gttt ofuf], AR 7HIAY] A%, AAEA, Bf S8R i, BA
o 5o S won, A== E YRR FE gl ofe A"k
Ibbotson(2008): ©]2{3t QIAA23 A2 =5 1=sto] (1F 1I-15)9 o] F
979 ApitEE=Al Al 5 AASHIT

(g 1-15) AMK=EL D NS EE Y AHHE=M AL

Cons. Average Agar.

Safe Human Capital

Average Human Capital

Risky Human Capital

A= Ibbotson(2008)

tieo] o AAEL HAATAE] TBE 2S4S Aol AIH0E ke
82 51 O Z19IARE R A4 429 AHake8o] ool AA SEst Yk F
2 JATA 5018 ofst FAI) AL 9o DEE S EYUSIE AL Uk
St S TBE 84 £ Al AMEAE B A 9 oS THs A Aue H
=2 YEE Hog g 6t ok ok o2 A ] Bl A%
3 O EE $48 HEO] A4S vheisiop gtk tEE HEo] 44 RHoRE O 7}

U] A, ZEA, BRARE A o @ e 0 28908 52 AT 5 -
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AFERE M) (CHYEX G )

+ Mo 7|3 (Life-cycle)
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(O II-1) DBY EXHZHE9 7=

Value of 4

pension liabilities

Surplus
Ly(t) (Over-funded : FR,(t) > 100%)

Deficit
(Under-funded : FR,(t) < 100%)

'45=

. : 5 *  Value of pension
1(8) A1(Y)  fund assets
o T AYANHA, (1), A T FFRAL () 127 A T AYHEFR, (1)

AR, Bl A 19959 FA3H A Ago] S Fof AAe] Solgo]
FHOE o BTHE 7| ZBAYSNE BT thFEO) DBY A7 FAL 051
QJolFo] Zashs Aut ek ol A o4 SheroR AFRA} B2
O 41.16% Z7131917] WHEOIT). ol Qle) ShEEA e QFAAIe] AL
121682 otshelgiek. uh, FAl7 RUA] At AZWE 100499] B

559 DB AFAEY JolFe 0518 s Fut ek, o A4l R
oAFE2] Aol uteh AFHAE 2 o Faster] R o2 ek

o|& AF2(2016)°4= AP H 7+ (Valuation Paradox)o]2tal AFstal Qi

[¢]

12) 19949 EHAALY] B 58S 0.0%E V|SaAT HAnAe Bse o 2a
NHoz ASE= AR 408 oA A53toRK, 1994d BFHOR HYRAL of
2.6% A% SRS & tRtzme] 2AE B Hng oy dgse
12.58% QA=



LDI %% % X8

(33 -2) ¢olg Mo ME Mt HE@l= k)

<1994> <1995>
15 50
12.568%
41.16%
O R .. 40 — —
30 28.70%
5 -
20
o L 00 amommaiz M
S| A KA 0L E HgeMs | ol 0
I3 T ——— P — . X121 OFa)
EIRARAOLE FA SR St
A12.48%
-12.60%
-15 -20

2= 445352016

<, DBY daAl=olA = At &-89lo] A TSt = F]9 sh=e
2 da7Ae 7E7E S84 A5 A4 Folus 2318 A4 = ok ’h,
AFARIe] g0l AxotelEte SE7t g5 45 Au AV F45H A4
st} Joigol S71E = Atk webA 7159 ARAAdE A3 fsiMe
AEAR} AFHAE DA Aefste] Joige] MES 2aslshe AL ¥eke
d7gstoiof gt

20004 H} FojSo] A, A4w], A ol A3 BAHA 717 A== 7o
GAIH(New Normal)7} FAE A AgAbitdt a5 2xtd 24 A5 2
2 o[ AT -3 =) A4, ALH= It FAege] Axz AgA
Aol ZaEdon AgE|= Qlste] daiAe o] S7sH HAH. 53], 2=
38971 o1F FHAPE] HhEol 7okl A&AQ AT 7|27t A=A

AFAE LS A7Ie AHbEdEe] S22 B SHE -

0

]
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(J™ I-3) 0= 100 DB ¢7|3 MEH|Ig

300 130%
200 120%
100 110%
0
100%
100
500 90%
-300 80%
-400 70%
97 98 99 00 01 02 03 04 05 06 07 08 09 10E
YTD

I Funded Status (assets - liabilities ) (left axis USD bn)
—s—Aggregate Funded Status % (right axs)
Z}&: Deutsche Bank(2010b)

U3 AL 74 A7) 1T LEULOR U HYRE F2(Funding
Shortfallyo] BAFO T A/l AUTESe 0 2§|olof FriuA HE
Ol ApARRANE 42 (Asset Liability Matching: ALM) ®}4] 0 2 9] 3|AHE T4 5Tt
Iy A 71271 ALEHEA AAES et A5RAE WiAskE 54
of A7159 +JE Mde A3l € = ol F4S Ve 2EST 20 Hii
o17] Al &5ttt o] &gt A%} gof| A LDI Ak A7]F A4Ee-8-9] 4oz HAfs)
Al HATHGE W-1> F).



LDl 2 2 =2 i)

( II-1) LDI M2k =I5t 015 7|¥S

DB EXAZH=

—L =] St

20104 1990 9 5 ol 24 &4 743 A 80%
Honeywell Intl. Inc. | $ 13,765 mil | P& AL 20%2] EXFHZRS 2218 ZFAF 20%,
ABE A4t 80%= AR Ch THSH

20109 5] “FF- FZjFofu]gat &7 0] M4
FedEx Corp. | $ 13,295 mil | #2|E ]3] F-At Bt & A== A Apatol
24 2 H5E 5= 1D HERS myFck et gel

20104 1€ 20094 Bt 2= 7|29 F49F B4
J.C. Penney co. Inc. | $ 4,314 mil | AZ)A AHAYF FALZC=E 7l=A714 HHE

AdPsi] 15kl A4t WSS AR =L AR

20108 3 B7] 59 AR H2eF AR
g A 242 0h. ol Bl Bk AFAE
9 WEAS So7] 9lste] 20124 WrH] EEZ
AAE AAY A0 HET AT LT

NCR Corporation | $ 2,582 mil

20099 10€9] “AHihufEo] tigt AE A3, dA 549
AMAE 85%, EE AAE 15%Q1 AAHRES FA19 &4
Time Warner Inc. | $ 2,092 mil |50%, @A AAF 50%2 HASH |2 STt o= RFAF
of 2o] AFHA] S4T} Hr} HTFES o] Sig
ol et A

20091 10€°] 20094 EF FHH|Fo] WA E o] F4
ol gt 10%2] ¥lE2 AAF L= Agstolnt. T12al
=9 229 FEloldxt Hot & wix|sh] s AP
Ao} ol dE A S7H Aol o2t FA
W39 olf= FA g, YAFEE 759 A B
=9 Me/dS Eol7] ido|rEal Bl

Sunoco Inc. $ 804 mil

A J725(2016) G5 53

2. LDI 28 He=t A 0|2H u{ZE

DBY 7|5 AHE-8-9] B Tes] daAtite] FAkpelES Stidlste Ao
oftjet ulefo]l ZFIAENA AF 3ok ok AaaH-E YA o= nfddsh= o Qich
LDI &2 o]2|3t DBE A7]& AHhe-82] HH#E it 4]
54 84, Bjgto 24 Fkge]AF(Contribution Risk)E F4d}sh=
20 & Hoj M= LD12] -8 &3}t 3 igo] dfsh A E A} jht.
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7t. LDI =gt

DBE A&A= 7199 7HE AHEE a&4 07 Huljste] 719 7HXE SHistst
© AR S8tk tebA ARSARE DBE A7|a9] fjaas wEte s 7199

A 9E HaskstnA & Aok o] % Yo 71919 AP 27 ofeher 2

« 9]0l M7 (Risk Shifting Hypothesis)

o] 749 7| AAl= AFEAFA1I7F EA k= AdgolA 282 & dok= A
ojch. AFEAGA| ol siF 710l ohit Eim HAtE= o A7e9] FE5+
2 APo]| SRR 9 < ol HASSH] Wil AR AR AR HAAE A T ¢
AR B2 HlES 524 AF68E gEstE = T84 ol FT 7HsAdol
t}. o] 24 AT AMEER 0 & A7k AE 7HA 2t ARGARE OF
et BSHEAR FYol digt di7tz A7las AFE AR o|dd 4 U= 4T
9] Z&(Put Option)& F|53tth= Aol ZARL 7Hdo]t}. o]of| et AS-E4 2
T2 Anantharaman & Lee(2014)+= ©]= 9237} DB 47|42 4

Aele] 1713o] o Sl EAES W,

o\
M
T

ofr
ok

» 9987 (Risk Management Hypothesis)
R/ HIL DBY A8A} B Aol Ake-gol o] FaTETke A3
Belo] YL Bkt olgoz 4] Ak ghAlshe Aol ggu s
A DB ARGARE 47159 Aol ofshd A% bR HISS o] fdazl
Z=23lt}. 0|9} #&Aste] Rauh(2009)9} Atanasova & Gatev(2013)= ZEZ O Z 0]

=

H

13) "=+ PBGC(Pension Benefit Guaranty Corporation), %=t Pension Protection Fund, &%
Pensions-Sicherungs-Vereing AF & L. A Fuel= 7189 Yo Ay =
Q) Bz AFRAPA =Y oino] oe ot AWEL 9 ke APl W 4
7| 1S AT Rl Qcky WEHE. o] /HHS THioI Hust 2 APl B
stA vigE HFAFAEEES nFPAENY] B d4E kS B =He SHAE
ZHAL Y{(An et al. 2013)
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LDI H2e] 237} A4 % ATEAA Wslo] niE BRI BEoR <

AREAZE s Ee YoiFel AT (Surplus Risk)E H4slske o 9122 1835t
92 W LDI 2R Y we|7Hd o] T3 FAFSe . LDI Aol A ARgAh= 919 ¢

W= (Risk Tolerance Level)o]] Whg 3 ARt 22 HT F ZH APt =
2o dieirs 54 FAATS BHlE S0, ZHE 41 JF 5) £9&
Ax 73T 7199 AFAAT BIDE 71t ol AaAHE Aa5A9] &
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LDI o] A2 1A HEAQ1 ApiE 542 5218 =t} -8 Return-Oriented)
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A 713 4gel&l] e Fastehe o vk A
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(O3 -4y 4918 A TEZ|Q | DI ZEE2|Q, ¢1ZHiH(DB0)Q HE F0|

DBO size
155

145

/
——{

n NN N

el

¢

95

85

— — T T — — T T

o~ m o o = g <t Tal [Ty w w0 w O r~ ~ M~ o0 -] o0 [=a} [=2] [=)] (=]

b G - - I L R T - L A - S E

= e} (=4 + =] c += O c += =] = + o [=4 + o [ = + =] = +

T o o 7] T o o o | T | ST |53 |53

o & 2 o0 & 20 & 32 o0& 2 o0& 3 o0 d 20 & 20 &
= Liabilities === LDI portfolio == Return —oriented portfolio

A& Deutsche Bank(2010a)

L}, LDI ZEZZ|Q 74

LDI ZEED Q= FHHHo® QduEE fIot RAHA EZEEZ Q(Liability
Matching Portfolio)@} 9]k ZEZET] Q (Return-Seeking Portfolio)2 JLAE]0]
ULt ZF REEFQ 7HO] HIS2 AMGARY] S, 71l E, AT, Al
o] =i, 47159 A-E 5ol Wt 24 = o]of whet vt LDI A =fo] EAIGH
o}, ol= AREAS] 28 FdtolH shite] EAd A Wi Eo] 285 Zlo] ofyt}. T4
o= ARARY] B A9, B7IAE, AFElaa A = 5ol A8 ot Aol
TARE & Sl

71&9] WA A E SA ZEEF = AFHAE ILEHA got 4 =2
TreflolAd FHo] EAser, ool wtt ojxkg 9 /IEH ol HEof uli-p- Fefsto]
HYRZ 7S L AUt ¥H, LDl MR HAjufy] ZEE2] Qe =0l

EEZe0 S 747t PAste] L8FoRA Felold AL AASME SA0] 37149l
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(O3 M-5) A S ZEZ2|Q(ZH LDl ZEE2((R) Aty Of

Real Estate Cash

Cash
Real Estate % Commodities 4% 50,
Return 3%
Commodities seeking part |
4% of portfolio <
(‘RSP") [ il
Debt
29%

70%

52%
F & oM APy ZEEDE FAWY REE R HJF
A= Deutsche Bank(2010a)

1) A0y ZEZ3|Q

DBY 17]a2 AYaAoNA olakge|Ad, AgE|AA & daAttt da5Ael
VI A= BT F a0 it oet BlAaE2 A} A55A
LAE op7|etH A7|=2] A AL A7l E 8200 28Rttt wEhA DB
B AMAES 7RSS dEERE AR S| 93] ot BlAaEe
st} A7) AR A7 stolof St
A 2EZE 2 vHo] T Aoz qAEE BAaES A5 de
Ak AFFAY] AR AIE Eole A FRE e ZEETo0H &

oflh m{n:

QFolAE RA Y EEEQ Aiho] 1eHet XS 5] BE EXEAES o]
Agelad 5L A AI0] GRS Wtk ASIGHIE -6 B2, 13
o4 SHITO] ol FARAlo] BEHT Y F AP ol
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(O8 11-6) OIXE/AIHRAT0| ME FXARMO & /™ HEx:

Interest risks of Q

e |Nterest Rate Risks

The total risk of an asset Q
reflects the sum of its market
and interest rate risks...

Market Risks

A Western Asset(2007)

glof 5 7] AL B,

Market;gks of Q
QE 99 REZe|or} ZARICh, XES 09| &
e T EARME 7] £} v]5o] 28] ZHYHA Hrk 6l Sol, T FARAIY]
m-7>3 2

FAL HF0] 50:509 A9 R, Q2 FYE REE Q0] F A¥L (IY

o] Ljekd 2 9Iet.

(T 11-7) 5 7HX] AAF ZB0) OJt ARMEES2|Q0] & Y WU

Interest Rate Risks

0.5*Q+0.5"R

R Q+R

— Q)

Market Risks

A Western Asset(2007)

...Similarly, combining assets Q and R
produces a portfolio for which the volatility
is displayed by the line segment Q+R

(or 0.5Q + 0.5R)
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OlA] AFAM I AFFAE ILHsto] A719] T ol =4S AN AFAME
< et oz 4, Qd 5o FAEH7] 2ol AE|Laet ojxkgAdo] BE
Y& T2 Aol vhd, AgF-A= Al7Hg7Hl o8l ojAg s 2300 g = of 9l
I AR Bl 9552 7RI webA DBY 7199 F Hde
(O™ M-8)3 o] A— L2 =49 4= Q. daidie EAedt =] ¥A 0l
glold2 (2™ -804 x5 dhdoll HAI5k= 5 walolAd ol

(23 -8) SME 1ot DBY A7I129 & A M=

With asset risks (A) dominated by
market risks and liability risks (L)
dominated by interest risks, funded
balance risk (A-L) will feature positive
market risk and negative duration

Interest Rate Risks

Market Risks \_J
A-L

Z}&: Western Asset(2007)

(I M-80llA AgAtht A7) Feold oz WAt ojaga] A4

4, AE, 284 52 Bl (LH M-9)9F o] &3] FAE 4= AUt

i
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An optimal swap allocation can remove
duration, but if most asset risks are in the
“direction” of market risks, the “hedged”
position A-L+S will show about as much
risk as the unhedged allocation A-L

A

Interest Rate Risks

_A-L+S

Market Risks \:‘
A-L

A} Western Asset(2007)

SHAIRE AR A9 A% mHdES o1t SRl ATt Ak o] 7] w2l A%
SlaaE HEloh] Ao ARgARE FAY REER| R0 AT 2 AUREE
gler 4T vt ok o] B AFAMEY F Ad2 F= AE AT} ofd
OjAREE| A0 o3 FF2 LA =7] mizell wElolA WA wYFES o185t
o] A SRS = Qlrk E3F AR AT E W2 EM FAE7] b2l
A7159 AHHlEe dHHoR FAT & AT(IH 11-10) F=2). ot Ar=
FAuY EE e F= A S 2EET e g

Lﬁi

(38 m-10) LDI ZEZE|R 4 Al DBY 7159 & £1F 7=

When asset risks are predominantly
in the fixed-income “direction,”
mismatch between assets and
liabilities is slight and amenable

to further reduction via a swap.

A

Interest Rate Risks

Market Risks

A& Western Asset(2007)
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(I3 M-11) HEF £AS N A $59| JHF

ZTEEZQ Alpha
~o 2 = Beta 12 + (fﬂzﬂ?uml
raE (H.ﬂjq':'fﬂ —I——|E) AKX ~o0l=
A= TRE)

A& S0f ARAE T F4F HEES vishe SAl0l F49 AR AIE Al
As7] $18] KOSPI 200 A&-Z vi=stietal 7Hgsh Hat o] A9, ] 343 HE
$018 F FAAA9] HES=9]E-2 KOSPI 200 A& t=o] o]s) A3] A A= 7] o

e

o ARARE =W FAE 129 dEH 282 S FAAES] It ETS

ne
>

2 % QA Hek Wk ABAE 27k R ABS AT A9 AHeAE Ff
A WSS} S FAAE LulES FA) ST 5 A Brt

(29 m-12) Z=).

(08 m-12) ZE= Lop H2f oA

Beta Beta return
(=M A2 o) (=)
+
(%ﬁ{lp,bf,m u Alpha return
HE o4 / (=W F4)
> Beta _
(HIX|DI3 =9 5)
KOSPI 200 EEEE
HdE OHE =E

TEE ot} Mgk 9o|%, DBY AREAN= 913 Agko|| wle) thoket ExpAERS 4
O ZEE Q0] A{Y 4= Jrt & 5] HFH< 282 Yol AR A

9 Long-Short HZkE £3] e %018 275k o] 7Hssic). vhd 474 =44
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. Enhanced N X N Long-short
Indexation Indexation Maximum Retum” | =, 0 S p eturn Portable Alpha
Investing
Beta Investing Alpha Investing
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LDI e O AFAHALT AFRA Y @ 2340] FE 5 5 A0 54 5

S A0l 7L Qlom Zzte] ZaE /5] s FAMAY REZT] 8 0

=

27 ¥EEIQE FAslo] Bre 283 ik 1Dl REE2|00) e 4
(.03} Zo] ZAzte] REE? 02 APsto] HH o= BrlHTH
LDIP(t) = 6,(t) < LMP,(t) + [1— 6,(t) ]| < RSP,(t) (3.1

0,(t) = t3AAJE = B TEZFQ 7151 (0 < 6,(t) < 1)
1-0,(t) = t3AAE % 2027 LEZAQ 7|5

S HES 0} ol EEEQ 710] B7} HF0)L DBY A8
AUFUE, Q7139 2, AYATe 5 chorst Aol wel AolslA A8t o2
So, SUANETt e DBY AF8AS] A RAH mESele Sy LDl A%

< AEste] Jola MeAdE Hastle dehe AYT Zlolot. v, fda=rt
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(33 M-14) LDl ZEEZ2|Q RAXL

Liability— Identify
Matching :> hedging
Portfolio instruments and

/_/J ‘ a(t) strategy %
Liability Hedging

Obijectives and
strate
Risk budget i
(corporate Liabilities(t+1)
Risk Tolerance)

Liabilities(t)

Return-Seeking Identify ﬂ
toli hedging
D?[G‘()t)lo instruments and
strategy

Assel strategy

LDI Control Cycle
Implementation, Continuous Monitoring(+Capital Market Review)
& Regular Reporting(+ rebalancing)
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15y 7139 o st 471F A 224 49 o, AFH|S
o wFE &8k LDI Solution EAIBHe Zolek. of714] Max LDI H2EE feiee] 5
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Folgte 7149 2Tl AT FF= € & A2EE Max LDI S &3
Yol ATE F40} StofofRtt.

ER SO AL AL o SUFE Aer didEE A7159] - v
T AEAQ AE5F0] A=Y g2l By 34408 dugAitE 288 = 3

L ofelo] ZAEITh B, o] ol Z}UAT SIS 95 A0 s 713

(13 IM-15) Xgtst LDI Solutions I8t 1T2iALS

Funded Status Funded Status
Over-Funded Under-Funded Over-Funded Under-Funded

o B
i ‘E 5 Moderate LDI “Light" LDI g Moderate LDI “Light” LDI
= & ] 5
Q= S
Nw®0 £
w = Pl

s @
§E =
3 s 5
-43] S a g§
2s & Max LDI Light” LDI H _§ Max LDI Moderate LDI

3 5]

A}&: Deutsche Bank(2007)
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o AHARGL AFA} AFER ] Ffolo]

A} AFRA ] Kol Qoo HoT 4 9om 4 ()9} o] 4
@ 4= 9tk DBY AMBARE ATAAEE HAT AFRA $2UF SA 5ok 3. of
71 a, = 28 AYH] S-S oulsi, o, = 008 A3t AS Ex fjito] glojxm

2 QuFA9l Ak F49) B9o] =) ek

>,

S () =A4,t)—a, » L,(t), a,>0 (3.2

=
T ERFPHE

DB AR8AE Yodeme] WerEe] M RAIEES ol 5hH, of7]A]
Yo F9] MEsE 4] (3.3)7 Zo] Uehd 4= Qlrt19

S () =8, (t) = [A,(t) = Ay () | — [L,(¢) = Ly(t) ] (3.3)
o) >y (8) = Ly () X< 7, ()
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A,(t)
=] o L] (t)flg(t)
7"L(t) = tQJﬂ]OdE ﬂ%}_f_zﬁ %7]-5 = Lo(t)
5. (t)—S
1) = rspetE ot ke~ 2 2|
0

B 4, ) Lg(t)
ro(t) = 0 = [ 50 XrA(t)] [Sg(t)x rL(t)} (3.4

T 4] G4 ® 5 () =00]AU @ 5, (t) <00l 5 (1) > 0] B¢ AEZ
A B-g317] otk Tido] AR o2t #A1HE si2st7] 5] Sharpe and
Tint(1990), Ezra(1991)= YJoJa Z7HES 7|A] AR tjd] QJojFo] o2 4
(3.5)2} o] A7 2lst AT

T'S(t) :T: TA(t)_le—((tt))X 7'L(t) (35)

o)% AT AFHA YL B0z g-gEojof rhe WA Leibowitz
et al.(1992), Waring and Siegel(2009), =9 -A55(2015)= A= 78-S 7|A]
S|l ool ol 302 4] 6.6 o] AHelatgict

r(t) = 2O 5O Ao(t; S — 3.6
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T, = \/FR,ZX Var[rA(t)]+ Var[rl(t)]*2><FRt X C’ov[rA(t),rL(t)] 3.7)

A71A, sr, =t A YAFE AT
FR, =t A9 AYPul&(=4,/L,)
Cov[r,(t),r;(t)] = AFAAT S7HET AFHA S7H9] FEAL

L}, RZs3aiAl

Ho =

Al g58 22 (Solvency Riskk= DBE AeAl o)A &5 daAtito] 7HAAHfA

oPYT AFFRON £ oA 7RsHE lmlat ATl Aash BASHA A8 A 5
Bl A 271 I9] Bio] MY 4 908, 74 SRGIAE FFSF ]
4 B8 048 5 Ut Z AFSIULIL A ATANY o, AgAH
L QT RETL A0 S| G 2B 7R, 71 olgke] 448 A A

4 ol
o

sp RFO2A 74AATE HOHA S BAaE Sfelait
AFAH BHAAE FFAA0] ATRAZ 120% O AHOE FET B
°]

5 AFeee AT By 7Rs Aol TS He Ao WKk

7)) o] B4 4 Yk 17] ot
Haberman and Sung(1994; 2002; 2005)-& DBY HZA=o] IS u|A]= F9 9
How ATEAE ANFLCH 4 6.8 2o] Bofe 5 k.
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SR=Y 1/ < (F,—FT))* (3.8)

v=3A gx(=1/(1+1i),i,,, ~ ID)
F, = t SAQE o) 34
FT, = (54 20| B8 A7 AFA4

ESE Haberman et al.(2003)2 S35 AR JHE J18f5to] 7FAR}; B 7] Al
Ago] YT 7|HgkS FasPE AT Aofsto] 4] (3.9)2F Zo| AFEsIelth

MSR= XPr(Z—A>0)x E(L—A|L— A4 > 0) (3.9)

_1
A(0)

o7\ X, MSR= gasplalAa
A(0) =H7IA1- A AFA4E
ﬂ;ﬂ/\]

Haberman et al.(2003)2] BsPa] AT /YL 9FA] Haberman & Sung(1994)0]
AN AF 5L RAR A0 2 B Aol B Aol AR Aoz
NS A ATE A (103 o] BT

SR, = E|L,— A, | L, > A,] < Pr|L, > A,] (3.10)
= E[Max(L,— A,,0)]

o{7|A, SR, = t AH] JoiF 2T
A, =t NF] AFA
L, =t A9 EmAFRA

2 AFoIAE A B.10)= vl Aprk-ge)717Hn) O = Frjste] A-gsl7| = it
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4. LDl H2H 23 U Hgy

7t. LDl M2k £

DBY @713 7194 dFdie SPgA o nheishs B 1 o] ot ute}
A

A S TR ARGl AAEE DCY Al=ehs 23 DBY Alee =54
7t A8 Y] Fatt 847 Hrt o]d wet A Aol M ke DBY A4

Ao AgRAdl 48shs AdaS FHske Ao FEa2 ¥edS 44
FEOE FAShE Wl it A7 A&H o' AFPE o] Tt

DBY A7]& AARe-gof tigh A7 1990Wt] SojAwA] EhasiA AP=7] Al
251t 1990 Z2Hboll= DB AHike-§ et = b /it 223} et i
AE ZAT YojF FZH5}F ko] digh A7 = AYPEH A Leibowitz and
Henriksson 1988; Sharpe and Tint 1990; Ezra 1991). ©]3 20008t S0 A< 7]
27} A&H I FgAEe] HE do] Si=EA of2Rt -8 S LEst] 7119
W52 SIAShs SAlo 23} 4292 F6k= LDI Aol Higt A7} P = 7] A=
5}l tHHoevenaars et al. 2008; Waring and Siegel 2009; Qian 2012). 7|&9] DBY
A7l AP APATES FEH 0 AR FAe] AAPRALS Aoks
ke S70] ik Sal, AFRA $e WA APHoin FelHel AbEeke
TS APHEEol B ol gk

B A7} | EATe] AL eIt ek S4B ATOIAL A B
210 &2 o=k A YHFAl(Projected Unit Credit Method: PUC)0] ZEiE]o] Qlo] 7j<l
7FAARE FA9] /g Z(Job Duration)o] oIt & FH33I0h15) maba 2 170
A= PUC HHAlo] 71 & DBO(Defined Benefit Obligation)E AF&dH= EAJS d

Jalo] 791 AH “Age-Dependent LDI Portfolio” S J-=510] A|A|St2A} Stct. o]

)
_

©)

15) T2 RAEARRAT vluslel GlSRYIA LA ofs) ASE HARAL Thd)
FAY PFEol ASHE AWHOR W AEE. W, BYHAAE /i) ass
IR FRE FAP) KL ot TEAS R U S As) Aot
F7o1, Wegel iR WA} RolAle 2] 71918
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Lt 2MOS 2 71y
1) 2HEY

DBE 7}4ALS] 3 BAARE A7159] AgsEo] FAH R G Eo] Ql=A] o
ook AR A=g=2 olF s vid AFHSE Bl A7Ige] i 875
o] AYHL-S FRGH=R] B2 7= Qi) o] et A= F EAS st
< 1 DBE 7152 AL t H7RAH O] D 2o R AEE AEs
A3E aefsto] Ash= Zlo] FeA <l Bikto] & 4= Qltk. T £ Ao A= A7)
9] Al EEro] S7g712 AR Adatol] osf 90% ol 4=2Ee] A Hrh=
g 1ejetod 10 v FIIA Ko BT o g dAElE AFsYEaa FHE
FaoPok= 7120 AR ES 7HAAe] AGE R AAStAL g 2 A

ol A ARFstarA} Sk A4 RSO A= vh&a} ol Fofd 4 -
Mmf EVXE[L —A,|L, > A) < Pr(L, > A,] (3.11)

A71A, w = SRR Bl
n = EA7IA] G 7|7F
= FARR/ (144), i BRI
L, =t A} AFHA

A, =t AF9] AFApE

S
Il

16) Blake, Lehmann and Timmermann(2002)
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2) 2M71E

A4S 98] £ Q7oA H8% PSS thedt Pk

{

« O 1-1) =53 PUC Aol ofsf th23 &o] AbEdr:

NRA—x 1
n+ Bx+n +Ba'+n+l

Lf(‘r): Z Ut ’ ><npm><q'r,+n,>< f (312)

o171 A, I,(x) = (SAGE T 2 A% 12IAe] A
L, (total) = tSAAE L 7FURLY] & AFEA]
WPy = c AR 7RI ndt AR SHE
Gy =T Ao Z2T IR 1A W) B2 s
B,., = o-+nARHE] 3 B ol

v, = tIAAE T A& A&

d

L P 1-0) FERA 422 o) 48E AFS5E H4E ALE ML Be)

et

(B M-2) 22H 71y

AaMAE Elxg? ANE
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50~594]: 30%

R
2 A7} 91) 48
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e zooo~2017L% dlo]El & AMgsl oM, Bl R I oA Aok
24519

“SMFI5" 2o|B2fe}E ARESto]
Zb&: KIS ilm_iﬁ 5 A4

© O 2-1) duAMt2 o] A4 ol ket et

(3.13)

T BG ARt
Ay(t) = tIARJE 2 Bf AFAHAL

0(t) = tIANE 2 EERIFH(= 1A TSN 8.33%)
r, = tSAAE 7|7t BRSO E

- UM 2-2) A=

Ahite] EATAE FulEAs FAAUOE Dol 22te) B
A4S 49152 7]5} Bk &%=(Geometric Brownian Motion: GBM)S W&
o7 B 489

ealsh Ae) B 9 REBAL oL gt

(& -4y SXRMO| TR Y

2 HEEA

=2 =LA = LHRHH
e 12.5% 4.5%
HHA} 23.3% 1.8%
1 2000~20174 Hlo|E} S AMBSto] Bt EEUAE 4SS
ZF&E: KOSPL 3|4 KIS Z3H @A) 4=

« M4 3) Aik o] AEEH T, SR, FAAERIES 2
(Cholesky Decomposition)S AR&-5la] T3} o] AladatA|

=

£ wrogstict

17) Albrecht and Maurer(2002)9] 7]—14 = XFQ-O]-O:] A BAes Ul Sl
o 5oIBE 27} 7]5h Bl 2L MECY SES
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(E 11-5) FXAR & SISO ofEtAls

T LA SLRKA 2ieols
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© OV 0 AFRA W= H71H 0% 19 Gl APEt
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KAZEA N4 Holu H[4E B33 A (Nonlinear Complex World)ol] A= 1L Qlct. &
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& X3k 9l B9 DBY HAAT AL S P Q713 AYARY TR =
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A7 gQloz 283t 4 9lor 1 Az} ALgAl|A AHH o2 AHH QI Bk of
718t 5= Qltk. A FojgE|aae RugFeAa S Ao w5 Eetrhd 3=
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