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Abstract

The global financial crisis has re-defined the concept of risk and
return in the investment behavior. Since the National Pension Fund
of Korea has not been fully engaging in overseas investment,
especially U.S. security markets, the loss from the global investments
have been very limited. In some sense, the global financial crisis
has helped the National Pension Fund of Korea to grasp the
fundamental and inter-related mechanism of the overseas financial
markets.

The National Pension Fund of Korea must diversify its investment
portfolio over the foreign financial markets to avoid heavy
concentration of domestic investment. Therefore, this study has
reviewed number of issues involved in foreign investment with
respect to optimal portfolio spanning investment opportunities in
foreign markets under the new global financial environment. This
study utilizes CAPM analysis in assessing the optimal portfolios of
diverse spectrum, including U.S. securities and gold, oil, and real
estates. The issues of currency hedging is also analyzed to derive
optimal hedging ratio for the foreign security investments.

The results of study suggest that investment in gold is an
outstanding option in diversifying the risk and improving the return
with the optimal weight in a range of 27% ~30%. The CAPM

analysis suggests that the U.S. corporate bond should be a major

0O~ ~0T>
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component of portfolio with suggested weight of 28%~40%. In
analysis of U.S. equity market, the consumer goods should have the
highest weight of 65.4%, the healthcare with 20%, and utilities with
14.4%.
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Xi4Y RLIFI|Z0| SXRIY X CAPM Model& Of
§O+ FWIT|F0| F XfAHE

1. F0IST7|T0| EXIEE

O I9Am7Ige] ARk HFE 2000d 2 7o Suls2o
15.2% =a1d0)] 72%2 T8l 9o ZEY F-g97]ofgtz <le)
aelF21e 20099 3.6%= G AL Bl 7Aisisient 2010
© 5.1%= S71d Zle= ddE.

-

(E 1) LA Ao

5 20103 200932 =
T2 16.6 152 +1.4
Bkl 67.8 72.1 43
3)|2)52] 5.1 3.6 +1.5
A} 6.4 5.0 +1.4

A 100 100 _

AR BARAIER, 2009
2. HEfY XpAHEE

O 2 7%= CAPM ModelS Edlo] dxle] Aeka zpihijio] ¥E3)
Wz e ARleke A BACE st gls dAle] ARk 7

% Aok 208 Fojgh Aejolul, ¥ AT Aledo] §18 A9l A

Fo| HAEEZele
— FeANe RS 9 @ 4 Qe dikkew @R FAS
nFele] e} B vl BHARR T Aol ¥

AAA HA TEZZ S 73



— A7AT 7Y w2 APTTeAe] HA FEET = ok <&
2>} 5. nj=e] 3ALRH(USCORP)C 40.6%, S(GOLD)el
30.5%, "SFA(DIA) 152%E FARBKE o] Z#<l Ao
2 MU

(E 2) 82 0|58\ 30t RS Zalot LowRsk LowReturA| ZERKHHE

Expected Standard ' . . Optimal

Retumy Devy Min Weight | Max Weight Weight

DIIA -3.9% 24.2% 0 100 15.2%

GOLD 18.7% 21.2% 0 100 30.5%
KGOVB -11.6% 41.9% 0 100 7.2%
KOSPI 7.2% 35.0% 0 100 5.5%
OIL 15.8% 43.8% 0 100 0.9%

USCORP -4.7% 17.3% 0 100 40.6%
USGOVB -7.2% 30.2% 0 100 0%

HALEZZQ 2.90% 11.6%

(E 3) 20I9Z sdxj ARFEHLAGHS] Low-Risk, Low-ReturnA| FEXHA HH =

i’;‘;’jﬁ:ﬁ; St};‘gjf‘yrd Min Weight |Max Weight ?;,’;‘;}il

DITA -3.90% 24.20% 100 0 19.50%

KGOVB -11.60% 41.90% 100 0 10.30%

KOSPI 7.20% 35.00% 100 0 11.20%

USCORPB | -4.70% 17.30% 100 0 59.00%

USGOVB -7.20% 30.20% 100 0 0.00%
HEEZEe | -4.04% 14.1%

o
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O BEEEES Sk B3t 942 TG IaFIRe) REFETe

Ak Alelg lelAke SOl K A] BERES 79t
Aok g BeMBE 7Itel] 91 2001 L] GRS

10008 B3 #4 RE 5 WEE shelaptel s wedsie:
s 9 858 gk 2 el B A5 2

& ARVERA HA FET|0F T 20 vlme) 2 ) 2]

o] WiFe] Fa TR vFe] Sold 2E &

(E 4) SSXNEA 2} AFE TSt Low-Risk, Low-RetumnA| X& ApAHEE

Expected Standard . , , Optimal
Min Weight | Max Weight )

Return/y Dev/y 9 g Weight

DIJIA* -1.9% 26.8% 0% 100% 11.4%

GOLD* 21.1% 24.6% 0% 100% 27.7%

KGOVB -11.6% 41.9% 0% 100% 10.8%

KOSPI 7.2% 35.0% 0% 100% 20.1%

OIL* 18.2% 44.8% 0% 100% 1.1%

USCORP* -2.7% 23.2% 0% 100% 28.9%

USGOVB* -5.3% 33.8% 0% 100% 0.0%

A TEZD S 4.64% 15.1%
F: 1) * BAlE FeEo] wdd ARk
O 3EAES Rkl F9 IRE AlLet IRIgyEe] HPYEZR]L
— 2 1 4%*]% HlwellE o Fulzike] Hgo] ke Ale
% & e

nl FAO] H|FEL 19.5%0A] 15.7% 2 Z3 sk52le] H)E
S 11.2%04  23.5%%2 Eoduth  v=SARIE 59%°lA

46.8%% AdLS & F IS

= =2
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(E 5) seX2A| 22t AFE H|lst Low-Risk, Low-ReturnA|

A5 R

Expected Standard . ) ) Optimal

ey Devly Min Weight | Max Weight Weight

DIJIA* -1.9% 26.8% 0% 100% 15.7%
KOGOVB -11.6% 41.9% 0% 100% 14.0%
KOSPI 7.2% 35.0% 0% 100% 23.5%
USCORPB* -2.7% 23.2% 0% 100% 46.8%
USGOVB* -5.3% 33.8% 0% 100% 0.0%

AFEZL| -1.67% 16.75%

F 1) * FAE Sl whdd A

X5 CAPM Model& ©Iggt
XRHHE

O =l F2jell thek 2] Akl

Aprh

KOSPI-t&%F, 383 4dFe] z

H|Z-2 CAPM-Model & ©]-g3le] #2433

— e 39T &85 FhHlE Y
ol 74.6%% 213l tiETol] 25.4%%

O A&A

#o b g

bl S} uET) 4EE Fx

AR

[e]
Hoks

A} Low-risk®] 735

ke 4

S ARBIAL 95

B

-

=
a5

=0

(E 6) Low-Risk, Low-Return Lf, &, AFAl| w2 XX XRHIE
Expected Standard . , , Optimal
Min Weight | Max Weight )
Return/y Dev/y n ey ax e Weight
LARGE 3.5% 31.3% 0% 100% 25.4%
MIDDLE 7.1% 29.5% 0% 100% 0%
SMALL 1.4% 26.6% 0% 100% 74.6%
T2
FEZao 1.92% 26.0%

A= HA risk Gl

=
H|ZL 3lglo] 41.9%2 7P =3 1

5}
Aol Al AR 122%E YER S

27 A1) A

ool 54

AMOo=Z 37.6%,
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(E 7) Low-Risk, Low-Return 3ot ZlFAIO| XIMAM L

%(53?:173 Stgg\‘f;;rd Min Weight | Max Weight %;m’
e 11.9% 30.3% 0% 100% 41.9%
7 5.8% 45.0% 0% 100% 0%
ss 2.0% 35.5% 0% 100% 8.3%
HAf 3.6% 40% 0% 100% 0%
ag 2.7% 39.9% 0% 100% 0%
I 9.9% 41.7% 0% 100% 0%
PSS 7.7% 31.9% 0% 100% 0%
7t 13.5% 37.6% 0% 100% 12.2%
£l 123% | 33.1% 0% 100% 37.6%

;;gj_]g 1.52% 27.2%

O afe] 2ol thet w2 Akl
O A 2RRlREedA sielF2] FHto] deR sold FAlo]7] uilE
o sfjelF2ldl] gt AR effcient frontiers T3 E3kS.
— 24E, HA riskerollA AHIA ARJel 65.4% Hiels

“

Holl 20.2% 22]ar HZ7EA 2RI 14.4% S FARRE Ao®
FAE9S.

(E 8) Low-Risk, Low-Return it s{Q|=AlQ| AL

Expected Standard ' , . Optimal
R;um ; oy | M Weidt | Max Weigt V\E’eigm
technology | -10.60% | 33.80% 0% 100% 0.00%
industrial | -2.80% 24.60% 0% 100% 0.00%
healthcare | -1.00% 19.40% 0% 100% 20.20%
financial 4.50% 33.00% 0% 100% 0.00%
energy 5.00% 38.40% 0% 100% 0.00%
COQZ‘;‘E:Q 2.10% 16.80% 0% 100% 65.40%
r::el:@ 4.00% 30.70% 0% 100% 0.00%
teleccom | -13.20% | 28.10% 0% 100% 0.00%
utilities 0.10% 21.70% 0% 100% 14.40%
estate 1.00% 34.10% 0% 100% 0.00%
AATEZZO | 121% 16.1%
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(22 1] Low-riskoflA| & H|g0f mE 7|ciolE0 EEHA}

21.20% 2.50%

21.00%

2080% — /. 2.00%
20.60% .\ _""'“'----.,‘L ~

20.40% ~_ "'"‘"--______k ‘._I’/ 150%
20.20% ~

20.00% \ — ~— 1.00%
19.80% ~—_

19.60% — 0.50%
19.40%

19.20% : ‘ : : 0.00%

0% 25% 50% 75% 100%
——Standard Dev/y  —#—ExpectedReturnfy

— wER FelEThEs iR - S TRl risket FolES
=

A melRhE 0% Aol HAFER Bow B4
X7 o2l FRHSIIS2| FXITT

O 2 AoHe= 319 8 A7]132<] n]= CalPERS, 7V} CPPIB, J&
GPIFel| thsl] 18<te] +8d7kel 8448 AvHy, S5 %
olsle] Z}zte] Avlge] FHgt ZAE EAsl] IHIdAEe] 7la-8<l

F= MM AEISS
1. 72 selerize) X
O OECD “Pension Markets in Focus”Dol] W2, 2009 Z2H &

7= AAlY] rlgEe] & BFES YJowA OECD =7t 715
2008 Bt FUEL 21.4% 2 FHHIS-

1) "Pension Markets in Focus", October 2009, Issue 6, OECD



O 7t Flekc A= T AT BAS K ) wEe] S-89]
o) Tk WAE Flui} Ao} 9l Aew wgl

(£ 1l-1) 2 OECD =7| 3X¢igol MEZ 112(2008)

(&9 4% USD, %)

2} e £: A
AT e GDPLHH| HIE
Eisa NPF 1988 216.0 232
)=t CalPERS 1932 183,3 1.08
= CPP 1997 102.0 6.8
UYEF]) GPIF 2006 1,159.6 23.6

< 1) Data refer to fiscal year 2007 (April 2007 - March 2008).
A} “Pension Markets in Focus: October 2009, Issue 6”, OECD 2009

2. 2841t

O 2007390 Al2FE F5H712 <lg 284431 giEo] FAAIRe] &
ko] 7)a-g A vl At £48 715 HUE

02009 6¥% 7|EoE vudld Arlgel +847E AnEd
CalPERSE A|eJgh U] 37 7192 B(+H) e FE58= ellia S+
O CalPERSE 2008%9] wlo]dx A7(-27.1%)9l] ©]o] 2009d%

] OB 23.4%E 71E35ta 2}%.

O CPPIBE 471 7% & 7FF =2 22} v5E zm

P

o
jmi

B8k 20083%E9] mlo|4-18.6%) *01301]%1 20099% 49
K] 9971R]9] 717l B0l 12% 5 Bk o] 7FE whE 3]&
AE Holal S+

O Y¥ GPIFY] 75l 2008 A%=2] mlo2o-7.57%) &I 2009
Ue Al 7I7kelE0] 3.89% % AAEr SEAIS YeR 9o

.

X0,
i

0 FWAFE ke el vl Yol FelES AHoR Yy
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(E 112 2 de ZHe|2 498 0|

(E49: %)

7|2 2aloi=a CalPERS crPBZ" GPIFZ?

Z210]Z(°08') 14.4 40 27 17.4
200917 5.10 234 12.05) 3.89
2008 0.01 27.1 -18.6 -7.57
2007 6.84 10.2 0.3 -4.59

2006 5.77 15.7 12.9 3.7

Z% | 2005 5.61 11.1 15.5 9.88
2004 8.07 13.4 8.5 3.39

2003 7.03 233 17.6 13.0

2002 7.67 9.5 15 8.6

2001 9.01 6.2 4.0 2.7

pis=S

=

T

1) CPPIB ¥ GPIF9 &2 3]A11w @2l 20094 3€9% 7|+
2) GPIF¢] 2007 o]d Fol&L oJdx 3% 715, 20081 -’ﬁ’l%ﬁ 39~12744]¢] 717l gl
3) 2009 )52 49 ~997HA¢] 42159, 2nd Quater Fiscal 2010 - Financial Statements

7} e

7152] A hilE @8R CalPERSS] FAH|Fo] 71 & 40% 5
o]al, TR &¥E CPPIB7} 17%, GPIF7} 20%°]H, ZHIAFL- 14.4%
o] 2 vlFE 7 U=
O theo® A2 GPIF7F F2olele] APk tiii-3 AHHCE 80%

T2 HRdhL o] 7P w2 2 Holn Y, tRelEE
ZHlAFo] 70% F<=°]™, CPPIB7} 30% <=, CalPERS 25% &+
T B9l O
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F: 1) TeRRlele B8, Ertds At 5 25
A}&: “Pension Markets in Focus: October 2009, Issue 67, OECD 2009

3. AT 7IS2E0ll CHet AAFY

0 20099% =HIA57]15 SEAIERACY < W= <371(2010~149)
APRRE 0] 201485 AP B35S T glo] @Aah] flsie
FUFA(17.0%15.2%) 2 AEAK6.0%5.0%) 2] ZFH|1ES o18kx
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ow aopd % 9l

(E IV-1) a2 7|29 chStet Qo
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U ST A EAL Bl S
At FARERE 7
HfF] vzt
CalPERS o5 7]9d&(contribution rate) SA+
AZe ko] HA s 2T . AsolRn Bl s
Z47] £8E79} CPP 7|FEEZT 9 WA
CPPIB TEIIE A 39, A4 dEH 2ge] AN R Fa
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FARIT S
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3. H=X xMHHEC| AAE: DjZe| AldH Hxfhealthcaredt
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O Aol grielzt Awaideie] B Aigdel nls) k{7les SHelM 3
7Rl HokE wl Aol itk AE 4 ¢ A%

O CAPMEAA AlgkE FA4] S 7Fdstellr vl=l F24%4t Alvel
QFEAMA  F2AERIC] APAHPEE  healthcareo] 20%, consumer
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B3 A CAPMEAe] dAJ8lke 31 HolFar Sl
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1. OECD2 Composite Leading Indicators

OECD= 3=3t =, Ql=vAlol, 2ol He2Rde] Composite
Leading Indicators(CLI: 77 0| E48X|49)E Watstal Sltk OECDE]
CLI= 2KdAAR]9X(Indices of Industrial Production)= ©]-&3lo] %714
T 1002 FHoR 2717k B expansion), 27148 downturn), 314
Z(slowdown), 3127 |(recovery) 3 oJH Zo] FojQEx|S delsh=
T ARgSiaL itk

o] HyXe] ofal gl=-g E3TH ofrlo} 5= Al A B
gt Aoz ZALEAE T 3tk OECDZ7IER tiAlFoR SFIAIE Zo}
7k 9o}t =7k} ol d® =Tl e =7k ARS Bt =t

2 Ao} 3 & 5 vk
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(& |-1) OECD Composite Leading Indicators

2008 2009 2009

19| 19 | 29 | 3¢ | 4¢ 3 4
OECD | 93.6 | 929 | 92.6 | 92.7 | 932 | 0.1 05 | 83| AA
?;l:lg 93.0 | 924 | 923 | 92.7 | 93.3 0.3 0.7 | -89 | A
FHUCH | 93.8 | 932 | 93.0 | 932 | 93.6 | 02 04 |-76 | A
=ZZA 1960 | 962 | 96.7 | 97.8 | 99.0 | 1.1 12 | -12 | A4
AR | 926 | 913 | 902 | 89.4 | 89.5 | -08 | 0.1 |-11.9] 3=
Z2 1917908 | 903 | 90.2 | 90.3 | -0.1 0.1 |-13.4|373=4
OEH2l | 953 | 957 | 963 | 973 | 994 | 1.0 2.1 | -06 | A
AT 1962 | 96.1 | 963 | 96.7 | 974 | 0.4 07 |42 | AH
o2 | 92.6| 91.5 | 909 | 90.7 | 90.9 | -0.2 | 02 |-10.8| k=™
HRIE | 98.8 | 96.7 | 95.0 | 93.6 | 929 | -1.4 | -0.7 |-12.8 | A=A
=X 1925|922 ] 926 | 934 | 943 | 08 09 | 83| AA
Ol | 944 | 938 | 93.6 | 93.5 | 93.9 | -0.1 04 | -7.9 | 33=4
2Alo} | 90.7 | 884 | 87.0 | 86.2 | 859 | -0.8 | -03 |-21.3| HA=d

F: 1) oblo} STh

7, A= QlmulAlel, U, Fha

2) CLI cycle AdL 10001402 Sel7bd 8747](expansion), 100044 Wel7bd 7Z7]1487](downturn),
10003} Wzd7hd aF4=H(slowdown), 100w]5kox] 22p7bH 3|E7|(recovery)

A&: "OECD Composite Leading Indicators ,

OECD, 20094 6¢
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Latent Losses and ACTUAL

Write-offs (Estimate)

) () (52 () (=)

$700bn $100bn $1,300bn $300bn $100bn

Latent losses
Approx. $2.5trn
Financial Other investors
Institutions 80% 20%

Approx. $0.5trn

completed

Incl. public
fund
$200bn

. J

Real estate-related
non-performing loans

Potential for
greater losses

Source: PIMCO estimates (December 2008)

Increase in commercial
defaults

Increase |n corporateJ

#4&: "Outlook for Global Finance: The Evolving Crisis and Japan's Experience; PIMCO Perspective
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v=re] F5HF4A2 RMBS(Residential Mortgage Backed Security: =+
HHlE), CMBS (Commercial Mortgage Backed Security), Y5714
2 a7 dulE, 8]l CLO (Collateralized Loan Obligation) <
A F 2% 53 Y A Fo] e AR #AHL ok &
gdo] 2228, dWkERRte] Fdo] sHAER AN, Fee v
| BAPFS S48 = vmA] 1% 33 E0] of

2l EoluA] 2 A AR HoBle A& PIMCORIAE k8t
3tk o A o] mEAAIE doR o s F e

29108 43 7Fs4e] ar)

3. 1A BHIH It TEHIGHE

7t L=l =872t FRANERE (1990 E—2003H)

U2 FerEe] Sz Qe sede] 7 thEe] GDP2| 30%7t

A 2HIAT, LG GDPEl 9%l AFEE BARES TSk

ol

(32 1-2] Bad Loan and Public Costs (% of GDP)

A

Japan
254

#4&: "Outlook for Global Finance: The Evolving Crisis and Japan's Experience; PIMCO Perspective
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2l. OA|o} H71=2| S8%7I
FEUE v|Eg oo} I7FEe] AL &9 IMF 589171 Al Zh50]
2olgl FAA ] TrRE AEUAort 42%, ﬂﬁ%l 26%, o] 30%,

dHo|xlobrt 1%l 23l

[3& 1-5] Asian Financial Crisis
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[ EB% nE R2
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| 30%
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: | 30%
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(32 1-6] US. Subprime Loan Crisis
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Ch &8 A IR 29| tHat

E 1I-1) 02 v 284 izle

(9l %)

T

o
Year e ol ]
1994 5.6 3.9 4.7
1995 4.8 7.4 4.
1996 6.2 6.6 4.0
1997 6.1 10 0.6
1998 8.0 11.7 -1.4
1999 9.4 10.8 -1.9
2000 8.7 9.3 -8.0
2001 10.5 5.8 -0.2
2002 13.3 2.6 7.6
2003 14.3 2.5 10.9
2004 13.6 6.2 9.0
2005 13.2 8.7 7.0
2006 11.0 10.5 3.9
2007 6.7 13.5 4.9
2008 -0.5 5.1 24.2
2009 -0.0 -0.3 22.6

A}&: v)=F Federal Reserve Board,

"Flow of Funds Accounts of the United States, first quarter 2009
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n)=ze] FEGRUZEY] Z7F-S 2001d F 2] FE S 7= &
2006374 S7HIE Al 200735E S7HI7E 6.7% % =3RS
3L 2008 AFElE mleld2y-) & Helx 9l

7199 &S 2006 d 10.5% 20073 13.5% 2 Huds 7|S319a
2009 @A o) S7ReE Holx 9l

HE el FAS7RES 2001714 U}OM—*—(-)% s
200349 10.9%% T A 4 Z/FeS Ha 20061 T eHEE =
AE Holtpt 2008 59712 Qg A S5 Al st B
FROR 24.2%2FE 7oA =] 7S Hlth

E 112) 7 ¢ | 3828 4

SEAF2(EH)
7H
Year EETEETES 71 al s
1994 3180.3 2686.9 34923
1995 3334.4 2940.4 3636.7
1996 3539.8 31403 3781.7
1997 3755.9 3472.4 3804.8
1998 4057.5 3855.6 3752.0
1999 4434.7 4275.0 3681.0
2000 4820.1 4636.8 3385.1
2001 5327.6 4832.9 3379.5
2002 6034.2 4854.7 3637.0
2003 6886.7 4971.7 4033.1
2004 7838.9 5173.4 4395.0
2005 8876.2 5503.5 4701.9
2006 9854.1 5965.7 4885.3
2007 10509.8 6809.3 51223
2008 10463.1 7167.0 6361.5
2009 10461.8 7211.7 6721.4

A}&: 7|3 Federal Reserve Board, Flow of Funds Accounts of the United States, first quarter 2009

2009 FEIGEE0] FFRE 103 4319 2|2 200079 4% 8%
o o] vl&) 28] ol =13k AL & 4 9k 1994&101]/\1 200037k
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@& 11-3) thEFA) SFE UL HIS
CS(H)°| GDP Chh| H|Z

1024
Vo FEEE 30 IR hao) A ofE
GDPH|Z GDPH|E GDPH|E
2000 49.1 47.2 34.5
2001 52.8 479 33.5
2002 57.8 46.5 34.8
2003 62.8 45.4 36.8
2004 67.1 44.3 37.6
2005 71.5 44.3 37.9
2006 74.8 45.3 37.1
2007 76.1 49.3 37.1
2008 73.4 50.2 44.6
2009 73.4 51.2 44.7

Z}8: W)= Federal Reserve Board, 'Flow of Funds Accounts of the United States, first quarter 2009

FedHTZe] A7F ZT1le 200210 98AF B4 11.8% 2 T A

20049 FelRrle) F7lele d8Al 259 143% FEOE Hu
[e]

& 1I-4) =Szt miZX} 2ol FRFENHESRE0| XX[Sh= HIS

F.7 Distribution of National Income (1)
Billions of dollars; quarterly figures are seasonally adjusted annual rates

Vear HACe| FAFENE S7h20l | HAy| "E"“EEH kol
et ZRAS o] BIE | ot 2245 25| HIE

2000 4.8 "6

2001 6.2 8.6

2002 8.5 11.8

2003 8.9 13.5

2004 9.2 14.3

2005 9.5 99

2006 8.3 120.8

2007 5.3 8.4

2008 -0.4 -0.6

2009 0 0

A#: W5 Federal Reserve Board, "Flow of Funds Accounts of the United States, first quarter 2009
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(a2l 11-11] LE=JI9} EPS
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AF: YE TOPIX Homepage
E 11-5) 2 MRl A
= Eanings | Net Assets
Ar 7| F;HEAR F;HBAR o_q:(gg;y t Per Shgre Per Share
T T y (yen) (ven)
1991 1,191 379 2.7 1,153.91 30.43 421.01
1992 1,222 36.5 2.4 1,089.58 29.81 451.28
1993 1,229 36.1 1.7 817.04 22.62 467.66
1994 1,234 73.9 2.1 1,003.04 13.58 468.18
1995 1,235 75.3 1.9 877.01 11.64 462.93
1996 1,253 90.8 2.0 919.12 10.13 456.30
1997 1,292 74.7 1.7 759.63 10.16 452.35
1998 1,325 424 1.3 616.41 14.55 456.87
1999 1,337 104.0 1.2 549.33 5.28 450.45
2000 1,363 — 1.6 700.99 -3.69 435.76
2001 1,447 168.6 1.2 521.55 3.09 421.53
2002 1,481 258.2 1.0 404.43 1.57 412.45
2003 1,486 — 0.9 318.37 -7.87 353.88
2004 1,517 676.9 1.2 405.36 0.60 330.30
2005 1,589 40.1 14 429.93 10.73 318.13
2006 1,662 47.8 2.0 580.14 12.14 292.66
2007 1,708 37.0 1.6 469.49 12.69 287.15
2008 1,717 24.3 1.2 342.83 14.08 283.47
2009 1,706 19.2 0.8 230.40 12.00 274.73
2009.5 1,689 22.8 0.9 252.05 11.06 270.65
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GE 117) MEAIE 2130l FAIR0S

(&5 98
2007 2008

o )L = L I 1~
sk | 22.1 [117.4) 88.5 | -29.6 | -113.4 | -3.6 | -263.1 | -181.9 |-141.0
skl 72 [159.6] 93.6 |222.1| 1742 | 78.6 | -579 | -284 |-118.8
o= 74 1663 | 84.7 |107.8| 794 | 57.1 116.6 | -65.7 | -67.7
B= 28 | -64 | 1.0 | 295 | 20.7 | 293 | -13.8 | -15.8 | -32.7
Qlwvlrlet| 8.7 | 11.7 ] 21.2 | -17.4 | 194 | 20.5 11.2 5.3 12.0
Hgld | -05|-08 | 28 | 35 7.2 14.5 -1.0 -4.0 -7.3
221 | 49 (250 6.8 | 249 8.1 -1.2 -24.1 -39.9 | -98.5

AR FEAGPIAR,  SATANE Wale] whe o5l FATARE e} #4,; @29, Monthly Bulletin,
2009 3¢

2002 | 2003 | 2004 | 2005 | 2006

E 11-8) ASAIEH|m

(991: g2, %)

3= e chet ol HepE | olmdAl | ZzE
AFFAANZ(A) | 58.8 105.1 33.6 12.6 30.1 47 0.7
A715(B) 7,967 | 25,599 | 5,102 | 12,332 | 9,808 | 1,552 774
FFA(A/B) 0.7 0.4 0.7 0.1 03 03 0.1
T A -7.4 -4.0 -0.1 -1.65 1.8 -1.58

1 e 200798RE71sh 200819 o]t uljsEalgl.
Ag: ISR, FATART W) whe of=el FAFAY ¥st $4; §=-24, Monthly Bulletin,
20094 3¢

Q)=0le] FA HEE= A7kl 309U 71 66% oS ExlEa
Qo] $HF tEFE TR FA} o]FoE AL L 5 9

E 11-9) 950l FAERY 7|2 HIE

2002 2003 2004 2005 2006 2007 2008
1-108] 60.9 573 523 443 409 36.5 416
(50.4) | 456) | (428 | 38.1) | (352) | (288 | (3L6)

11-30¢] 11.8 12.9 17.8 2.7 238 24.9 245
Tl 62 | asn | (205) | 207) | (208 | (216 | (12

31~509] 46 6.3 6.9 6.1 59 7.1 54
(6.4) (8.0) @) | 8 | 102 | 1L6) (9.8)

51-1009] 46 55 73 93 10.1 12.4 10.7
(7.9) (8.9) 0.6 | (11.6) | (119 | (134 | (12.6)

. 18.1 18.0 157 17.6 19.3 19.1 17.8
19.1) | (188 | (19.1) | (19.8) | (220) | 47 | (24.8)

1 (OMlE 37IdaFEe A AEdE] BlE
Az AR, (ZAEASS Wil e 9Tl FARAY WHel 24§23, Monthly Bulletin,
2009 3ol A9)&



QJ=Rle] Azt fElvkel Sl niX= FEs AuER 2004 F
e oF Fafrt AAANS] 22.5% % 2711 7k AE & 4 a1 2006
o] HlFo] 25.9% 2 Hudol| o] T 2009d 62 dA 15.5%= H|F
o] vholxl Aoz ZAEw Ytk 200999 vl 4= 2003 G
|58t ROtk

ju s

E 11-10) HEE 2=el F4 tix ofpo| IUSAMIS

olx Ee2 2IZQI(oH = +0H ) =0l Toh
2000 658,026,048 123(’97:;’3”6 9’(716,22;6
2001 491,365,376 10(21’3222)16 7’?1?%1
2002 742,150,016 17(01’?51.%7)12 _2(’.809.53/539
2003 547,509,056 163’;‘.1550;3)76 13{;2%288
2004 555,795,072 24(92’;9590;)9)84 10{?231)%71
2005 786,244,480 3%32%” _3(’2)2_421534
4 4 -1 4
2006 848,525,056 32226()2)()) ° (()_’?3302,)58
2007 1,362,733,568 6682.35%64 _2‘(1_7318]02,7)28
2008 1,287,065,856 65(42’;94102)6)16 _33_’;0630}3)92
2 D 1,14
2009 703,067,520 (71275%/07)5 K .6602,0)38

5 FAHE ] e =l it vlE=2f=el wietuiead/(F A Ex2)
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1. X[ 10032t JI=STRIC| =9}

SEEFEHN7] olF wsARe] AL AR dEste] 7%
S FEBIHA A2E 71583 reserve currency)9] Sgol tigk Aol
] ok GESkE giAE A2 71558l g =)= A2 d
o ofrk 1990t ¥ frEsle] Fde Hfsle] A fFeEspl s
Ak A2 71583 2 Q0] digh Be =io] HEEIch
o ojdez A&y Lephd, 197090 < 1980t x| diw) =
o] div] TSzt A&=dA dejsle] Zix|slEl dslel ni2asie]
7RVES mE A= 71583 tigk 7FsAde] =¢] ¥ A= kv
o] AAAAS] F4lol Ha 2Esht AAlEsAdel SAEskE Aevl
Agk o]l =L 715Es] 7Feiel Al diTe A SRHEE
A717} 397t Eok HA div] TSR ek B 2eislejgtEfa
7} 715%3le] W7o olofxR] skal, =S B8 A 10de] i
FAT 22 F7] old 7Re AR BeistE ulklsle] A=
715832 FsAE stth

B Aoxes 71583 20 BAE] % dleiaile] XEZE S

TAe ot 2 F Qe ABE AFEstuAf 3
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71 229M=(Gold Standard)

T AlEE 7 122=391.2098((1993 )2k 2o g E3jo] 71X
& 79 7ol AAIGERAIZ = SHAIEQIHE, Ao ZE 194)7]00]
=& FAo® HbdE otk 1800 W fH IrIEL IAlude] F
Zheled] w2 mezde] Hgsle S8 sESAEE EAHoR Wols
ol7] ARttt FEAAIES] e A=l slErRF 53 22 ARt
o QA= A AFeFg A Agks ke Aotk Zt=re sl
= Aol BAgE F9] Ftie] BlElshl we] QIEHoldE A 3
T o] Atk mgk ARl AgARE WAske X7 2 4 Atk o
Aol JoME FEA7E Fe A7k Yol Ak whof
B WA e AFgRPgAlzElolgta & 4= itk

T 1914~19199 5 o] i F7EEo] 12 AlAIA] A8
e RS vldep] S8l SESiAzelx] galsie] sidsed 142
WA Al EQITE 1A} tide] FRE ¥ T SEAIER BHASKI o
nj=e] tiEsko® Qs th] FEAIEA BlojuAl =tk

Lt Bretton Woods Agreement

19443 79 A AA 4478=<] thiEE©] v]=<e] New Hampshire2]
Bretton Woodll4] 7l12%l UN Monetary and Financial Conference %
o} 22F th o % fFRZdAle] SRt thel =olsisitt 53] =7t
b Fee] B HeRoel tigk 9 Sl wefe] Aol HIUth
1, 22} o 7IRF 2] E<HEE 9% Sk BeRo] EAS Bl
7] $18l IMF9} IBRD(World Bank)<] A&l F2laiit)h $heo] E2Fg
g A9 SA=ES e B35 nm dEjsl] agATle
ol 3] stk &, wgEEAY] AlZe] E Aol Bretton wood el
ofgf) o]0zl Aelrh



HIESE 3elE VHoR AAPISESPE 97 shessler g
sl WAs]= AZIZE HAck 13} 23 Ui o] g=t2 AAEAL] FA4
oItk 18600l A AIAl 2] 30%7F F=o] ThE AlFoI L, 1890
elle 20%= ARt Ads] 5 =9 AXE 7K ddek
FEI ofgl B 7R F AA Ao FTeEAY] 9RIE 2t 39l
o, A AA wdHe] 60%7F HeEstE AAEAE 13} 23} RS
WA F=e] ZAAA gk FAs] dolxleon, Hdigh AARE

B53E A AASAYE BASH =tk 22 i A5 nl=e A AA A
APH9] 50%0)dS B35l R B3 A AAlRAN AR
1o S Zkm ek 19409 GRSl B E Al 71E5ESE
2uizdallar o7 1 ARIE fAlSkAL itk o] 12F o o]
7R e A Fea B Auedse] 9RE 24 i o] + Ae
7HA] wlse] 1 zlE fAlskaL itk

2008'd & 7o R mlme] A AA Akl digh 92
A AA 720 20%E AAF Tl 7.8% EEE teelal Yol

z

43% 28] FEE Holx itk Fvke aefdith v 2.1

b

Y

&‘ﬂ
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rr
5
%Xi
f

o

Ct. HSsk=Ex|(managed float regime)

Bretton wood ejel| o3l A|&EHAE Geiuiv] 1 3hEA| == 1971
d j=e] Y& tigEo] o ol a3 gelE YAudeR wdkEE A
= BAAR A3} AFA Bretton wood AlAlE BwA =k ml=E
272 o] F FHEAIE EolEal TR e 5o %
o AWsiA o] A= ngskeAlE 1 7 5 o gi]lch

-

2) 8 FUIEA - = + Y A5: CIA World Factbook
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709 TS g, vEE E3eE A A S 4T $Heol
Al HEshe A sl8she RiEgexlE AEe Hldtk

2. JI=TR0l Oist oI=X BE

71&Ese B =R f=sl FHel: Hel IE s gtk
Thompson(2007)-= ¥|=<] UlZdAIAAle] WHslrt Fgsta o|zkg, Al
AEE5 Aox shhs 2lolt gjdle) 71E53ateAe] o] &
2 Aolgkes 498 39t Eichengree(2005)= 7]155%3le] HsPs
AR BN e, BVt FoRap) dejgle] 71E5Esleld:
Ak e9leR Wkt fEsPt deisle] dicle] 2 d2Alol
A3 A S0 Agele BA-AEA P aeja RIFFele] 4
5ol golA digko] Hrlele gRSelghs B4E S5tk

Morgan(2007)- 2#i3}e] 715Esl2A1e] A7} dketlel] FUAR=
AR vlA]  mjelg|ze] FAES ol A3 HEE A 4 JdE <kt
uiegle} Zohs A4S Sivlth @A olsl Ha gl wse] 7
AL, gk F7REA, OECD 37} oM Al eR we 871 45E
o] HlolgaAd ml=e] §1E Aa A AR At 715%
S =% 5 7P AA™e| 42421 A S =2 Chinn &Frankel(2005)

X
T

to I8

3

rir

(¢}

L

ot

& Frankel(2005)> =318 o, #A {=Espt deists
AE 5= Qe A2 715530 2 4 JEAE oj2Hom X3 vt
ek o] wRe VEEsle] 2o W B BlE Zrle] AR
APETER,  Sp7ERlel gk ool ARl WIEHE oF-E3K(Network

externalities) 6= E2L STk




7t ik FH7HIS
NN 2 A A FPRES A 5 glolok st

Ak frEshe old HolA 2EslE tiAE rFsie] Sle Zer Bu
ot frEske At wSHoA mlsdle X nRARE A& 0w A
A7 TRk e FAlelth meubgeld drhd A5 54%sbt
AEElRE 7P 71583 2% shivt dvke 2 Ak ok 4
o] AL, 9] AdRe] 9RE T3 dxpAoltt dEe] f4=lo]
2Pt ofla frEsht v B3lE AAldrh dEsle] 7|58 3slEA]
o] $PdE A5d 7heAdel Ak A, OPEC =7} 5 o|&, olgtd, wiv]
T} Fo] =riEe] gelspt ofd fEsAAE Alelet vk Uck

Lt XRE2AFSe| 2

7155 ARAGE $H Aol Y, TS, SRroEy
B ALfEglo} s, gAomt Adow 2l WiHe) glojo} drke
A% AL Gk FESEHIA S| vhessst dRe At T
GHAZAE B BelBAw} 2 FRGAT ARGl 783 AN
o Aok o] olF kBl 715z sRsge] Yokl Qlow

A" 5 ok w3 Ped Feds 4 weE ARA)go] PHH9

a0l et W] ARFAE FFE T e AR Aew Ha
ek AREAS] WAREE SIS ¢ sle 7P tEAQ AE= gk

Chinn & Frankel(2005)9] =EolXe <$EARI%(foreign exchange
turnover) & A2 ARESISITE

3 lokiomAn N Hne Ndopjonl - = >
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Ct. sfiofl CHet Alel=

telAel AF E8sle Aem TR ¥, TRE EtEEe
= 5oe ofe AL wiEHek gtk se] 71 shrt 719l A%
olER wMIsoR yH7E FHgd el digh AQ1eE Wojreele
£Qlo] & Folk 197010 L2, 5 T2la A9 =TheAl 4E
slo] mlsET} 27F dsEe] A eR UGkt o] Qld, o5 w719l
7L dsshe 8910 A8sigit vimel A, w7 o 2
Al =7RAel S7AE 2 A%, d5HeRe BPIsE B
] RS Foletle FAA f5e] QU] mRle] wiieltt vse] &
Al A7 TR e, Q) oAt w3k gejsle] 7RIS sl

7= 8%lo] = gk
gl HEHTIE S Network externalities)

sl ) Qlolsl ol The Alglo] AMglE AL AMgSlolt 56
o] 7Fesi) Qlofebrem gols} ol 2sele] 1la ofefele] e}
etk B 4 gk 2, o] Be Skl Be AlEe] A
ol ASP] 9] whEel] FANEe BgEE Aok B9 g o))
ge Sl 8uE Hork A% AHed & el ik 59, 4% A
29, Aiel5e] Al ofn] EEslE Sl AR A
EER: Zlo] snEmolt)

of. AREMo| st 7|SEste| =AU
Chinn & Frankel(2005)2 IMF2] Zb=r $-2309] S3Pd st fa
o

=
o GDPUM] W3S BT BENEE, Ul FAxEA, GDPHM)
ABAATE, ARG So| WSS B Al ARENES A



(

fr ?M

TEltE Egh o] =R voph ol 7] AU L BAE B3l &k
frestet desle] 71563t TS ARsiint A W AL
20043 EUC 7143 fH=71E0] 201098 7KK 2353 (European
Monetary Unit)ll 7}iatas, wl=o] ZAA] &5oM ZRR|ske Hlgo| &
T 3017 2% FVkke Ale 7Rgeke Zlolth 7 WA AVRles e
o] 2EHIFe] d s fAlek, FEAYS 1070 fREsHeR
Soleths Zloltk Al MA Avz|es f=2AY 107150] 20101 f=
Eglpoz sRIsky, ~dz} dnl=rt 201539 27] 719isks Aolth
ni|Eko 2 Y] WA AUzl e o] 202010 fREsFE R TRlehe
Aok

ol5 AU R, F232] GDP, AEAE, tie] AdF To] &
2 4= 7] wiiel 2] v AyE Belte Zlojth ¥449E ok
spH T 2tk

£ 1) AURS, 718 35 712Es A

THEA: 71 C: JE D
S35l 27| 718 B: Sslol WY | S3lo HoEst
EUZIRIoHY WEseES | &8 20044 Hovdst FE2
1000~20044:Z0l | AES S| | 4£F2 20044 | 2001~2004
0%Z 718 += 74 TE NS
A2 1) USD USD USD S287120229
71EESRA | IEEsHA | 71EESRA 71553}
Atele. 2) USD USD USD S287120229
71EESHA | 7IEEsHA | 71EESHRA 71553t
el 3) USD USD USD 42817120220
71EESHRA | 7IEEsHA | 71EESHRA 71553t
Atele. 4) USD 231202290 | F-=2317120220 | 2817120224
- 7155 SHA 71553t 715%3} 71553t

2k&: Menzie Chinn & Heffrey Frankel, "Will the EURO eventually surpass the dollar as leading
international reserve currency? ; NBER Working paper 2005
A2 1): Accession %7FE2] EMU 201049 719), &% 3033714 vl=re] AAAl 2581% 2%%7}H
AL 2): Accession I7FE2] EMU 201049 7191, wisre] AAIAl &25401%F d4F 44
AU Q. 3): Accession Z7F52] EMU 20109 71, 2419, dink= 20154, v]=e] AAA 25895 a5 f4
AL 4): Accession T7FE2] EMU 20104 719, 294, dlnk= 20154, 95 2020837, vi=re] AAA &
S @5 44
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215 A 28THE T =Rl QS| A

HIT=EA
e =Rto] gelsls g £ e IR f23E Sa gtk w
2 2 deold= H2e 45 AN 58ARE Fole] T ESRE =A)
2 QRS H]w- B3] Hgh

7l =0 Qo HEt

—_—s

0

2009 799 71Eo R Foo] A AA 10t ekEfe] LG5
Mo 41.8%5 Aot Utk LER7IEeR 2% 1HGER 5o 7}%}
B 9ghs HAska o, 1 thge] YEoR 1x 2w E T A
B2 w7k ARSI

(38 111-1) 2000 722 7| FApi 100) QRIS SBESHIT: (& 5% 1HOlD)

=22t4,39%

==, 418%

CHEt, 62%

2{Alot, 81%

2=, 200%

A& Bank of International Settlement website

2006 0= LE0] 29.6%, ==o| 28.7%= A sl ot 3\ A}
of o Qgugael FEI] 19 xm% A =k



(32! 1112] 2006 122 71 FApi| 100} QSR QIsISuIE: (5 0% BHOl

2{Alo}, 61%

CHEk 89%

sh=, 74%

E=,287%

2002139] BAE HH, F=o] 100 SJShEf= ©]2HE-F310] 16.4%¢]
Bagt A & = 9itkh 200200 100 LJgHEA=o] E4] £33 ejalo}
7F 2006'dellE @=el] olo] s9l= IR Ae & F Stk A= E9
2002'del= 10T 94%11%%01] EA] E3GANE 20061 37E] 2jAjole] o]
ol 6 eR AYsIirk &F, Uinh A= Fol EfHlse A&He
2 ads & F ek BeRe 200990 AR 106l 2193l
229122 2006 3E] 1084 whz I
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(32 111-3) 20044 142 7 FADY 100} Sfet SRIESHIE (& 1% 28lE)

AN 42%

ZHA 46%

ol=, 53%

=2 164%

CHEH 95%

AR d=2d, 2de

AA 10t 2gkE-f=9] 91X15 2002~2009 717t 5

lo
)
5

N
)

el FaEate Qg S f10] J5, HAlel] dfFEsThR Qg ¢
SEfm 37L, aEja me] 1T AH|2Age] 53 Fol widd 2

B2 B,

(32 H1-4]) HiA| 10c] Qete =l ofsiE &N
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Lt MAREQZMHS| eltER JEl(E vs. R2)

olg] ¥ IMF7} AAIFR ZAA] 8 fus deis} gy f2
sl2 dhEtel Ylgolth 20099 8€Y 7IEoR, AlAle] ke dEsit of
65% =37} 25% 12| WA= 7[EF B3R o] FoiA] Stk 1970
o W] deisle] nlFo] 7] 80%o] 2, Vel el Fo A
Al 2] ojmtel i dislel 5 wiE=sto] AR <lal 1990 FHt
o= g2Eisle] Hlge] 50%E R e ]E stk 90 FHHTE] 2000
A7 70%01do 2 S|EGit fr=Esle] S A &% sletele
65% T FABlL Utk SREFELY] olfelm dejsle] Hlge] 2
A BB e RS & S Utk AAIFSAREe] BH slEtehe A

(o) }

Hol SA1e] Blo] fEskze] o[gdR olox Rl $ Ao Hiln

(T3] 11-5] MAIZSY239| olshe FEE|

—— =3 —— 72
90 (%)
80
70
so | ///‘W
50 ¥
40

30 r

20 W

10

0
éo /\1 %4 ) A o) N > o A o)

) S o S o S S S
RO RO S IS MY S MR S

N N
A4&: Currency Composition of Official Foreign Exchange Reserve(COFER)

2697) 42e B} vs) Asins] Sl 22 ade] B Ans

Aol oleid @4E Tl B @ & Uk

2 lolonomay N S Ndogjonl - = A

o=



o~
fes]

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

(23 111-68] AAIZY2YY ofet REE(2005-2009 27| $3Y)

—— =t —o— 7 2

80

70

60 -

50

40

30 |

20

10

0 ‘ ‘ ‘
V\ o V\ N %\ V\ NG V\ N
b\ b@ &2 (O\ Q)\ @ &2 «@ PRGNS C RN N
FFFLF TSSO
@U 2 v v v 2 v v v v R v 2 v 2 v v

A4: Currency Composition of Official Foreign Exchange Reserve(COFER)

AAZGeae] QShE-F3E)E 2008 3570l A HalA] e A
= & Stk S8R Sl 2eislel] tigk Al o 7Aoo 9]
HskA] etttk RS AR

2, 48 55 Tol X AXw 23] A 9
2009 o]F F Wz} Holx] eka glrk fEsle] FHol: deisie] v
= 3~4% SRl FEE Ag fREl JE AS & 5 Ao kel
Brd AHEal At de AxlsdxE geisle] fert E4 Wskts
AL et NEma) AAPE=7e] At fesle] FHEapt
AR= Bt 74, 2Esle] vlge] A9 10% o "Wolxl 3e & < 3
ok et 20031 ©]F 200997k = ERiEt 60%, =8 30%H]5=
AEH o7 A8k ok



(23 1I1-7] MA=ZL2YY ofat R

(%) —e— =] 5t —a—f 2 3}
80

70 M
60

40

20 A—a—a A

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

A4: Currency Composition of Official Foreign Exchange Reserve(COFER)

(22 18] HEZH MNEAE=IL L2 2lsE e

80

50

40
| w
20

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

A}5.: Currency Composition of Official Foreign Exchange Reserve(COFER)

Ch XE2AIES] A2

Be wRSo] ANl Fush WIPES 7|55 o 1
Sk B ATeE Aae] A oMl Fe ARA] A0l ATe
o)

AR Selsint. vl FARl A|EeA ZREAIE] TS A6l Hk

3 loiomnN Jre Ndogjonl - = NN

o=



N
o

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

oh AREAPEE] 78, FAAelM e Aol 8k T A AR Ade &
Q1 A1 58] A7FEdt FHaATL ol = Zolgke 7 slell A7
NG Aol AEAR HAN TS Vehle A E2 B} gt

nl=e] NYSEZF 20089 2 7| AV 9x23e] B2 2 AlAelA]
7P 2 AR AR 2AERITE ml=e] NASDAQ¥ AMEX G5 37
159 A APIERATRE 112 779 B2 A g ges
WA fEs dESAIZ 32 139 28E 27 He F=olth J7<]

USAIE 12 839 B2 AlAlAN 3HAIZE 157} 2 Aotk

-

rTU

(32 1119] AA| £ SA|9 A7IEY F2:2008HL | =
10000 o=
Q000
S000
FOooo
BO00
EOo0
A000
2000
2000

o
s o\@@ = V“&_ﬁ‘k\ © & = e 4{140\)
« e S <5
Q)@({/ <

A}5.: Security Industry and Financial Market Association (SIFMA) website & Fact Book 2008

T7PEE v, de] oo F=o] Al MAIR Ut & Ales =
A SN RE e dAUSAIZL 12 8APeR R} Al
Ao, T SRR sl s SAle A dmertEE

e Aom AT



(32 11I-10] 2714 SA| A|71E%:200842

o| = A E

it

1001

0 2000 4000 6000 8000 10000 12000 14000

A4: SIFMA Fact Book 2008

(32 1I-11] 271 ZSA| A7E:2002042

ENES
yz
B
04::1
=g
&= 10212

0 2000 4000 6000 8000 10000 12000

A4: SIFMA Fact Book 2008

glare] SAFRE 43799 B n]5o) ﬁé%‘—*l(NYSE)—‘H °F 120
ol Bt 9] SAITRE v=e] oF 1494502 AL St
20020 tlme] JANFEE 1% 98, 92 2% %}ai, oJ 1% 89,

T 9 B FEelfinh 2002 T SAAIZEENC] m=e]

1/120]90 21}, 61do] ¥t 2008 Welle= 1/42 F553E AAS Holx
Atk LJghEfa0l] oA Tt LE-S 20060l P Foz By

ek ey AREAe] R Qo 200937k LEAFo

A

i:?

3 loiomnN Jre Ndogjonl - = x

o=



~
N

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

Ao e FHodZ YERITE 9= London AlRe] 20021 d 7|9 S=
AlA 3] APgeldont, 2009d AAls Foll olof 4t] AR ey
o EE AVIEAS ALt 71eF AR w7 FgHe® me g

F=¢] LondonAde] o}7k] AlAl 3tiAldslells Eflo] gl Zloltk
(23 11H12] o|RBA| 7129 F2 THFLE, 53, Y, ¥3, =) SRR

HIZE: 2008 2 7|F

570 =, 9820 ,
46%

o= AL,
11738 , 54%

A}8: SIFMA Fact Book 2008

(23 1I-13] o=EAME 2 THRER 35 52 35 &R SAME 2002
LR

574 =, 5754 ,
34%

Dl S AIE,
11055 , 66%

A}&: SIFMA Fact Book 2008



H=mSAl AR ST, T, 9, B, )Tl AV
Tl it ¥lEE 20029 66%°141 2008 T 54% = °F 12%7F 7F

S ol 4 VI et ol IR A9E 4 ok ok

s

O-E WFNYSE), 9, 59, 955724089 AVIEd Hslgels B
odFe agor 37l Hlg) we] AkEde]l A st Ae &
I ok FAAARRE Bopd, uj=re] SAlslEREe] TR AREAI vl
453 ks AL & 5 9ok

(2 1-14) HAZR BAIQ) AZKEY %0

—+—NYSE Euronext (US) ---®--Tokyo SE

gHotE  ——e——Deutsche Borse —&&— London SE
18,000,0000
16,000,0000
14,000,0000
12,000,0000
10,000,0000
8,000,0000 [
6,000,0000
4,000,0000
2,000,0000 |
00

N v
> O
’\% ’\%

3 © O Q Z > © o
\%Q \QQ \QQ Q Q Q Q N

A}&: World Federation of Exchange

ARAG] FRE GDP HFoZ Vel ol Iy} ) n=w)
7ol A9 150% = FARE B5 Hola gtk 30| A ARRAY
o] eo] FEotAA =, G} ¥R 150% = o Hola gith
YEL 100%E 7 Fde 50l 5Y2 60% T Holx itk 5

& AAGo] ZPIAlA ARk Bl

sl ] E e

BEAPge] =7PdAlelA 2Alehe HIgol Athke 2e & F Utk "sY

A deFAAE ARAIEAR dAshs 2s & dnk vse
v thd 470l vlel A 1093 GDPe] Z7PL 34 F53I880l=

2 lolonomay N S Ndogjonl - = S

o=



\,
BN

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

FAAge] A7kgelo] GDPE] oF 150%5EE FARE A ARAR
o] =igo] A APsIREkE AS & & vk

(32 11I15] FQZ9| ZA| AI7EY9| GDPH|Z

250

200 ==

150 :\
100 =

50

19949 2003 2005 2007

A&: World Federation of Exchange

(3% lI-16] Q29| GDP i3130|

Booo (1021

14,000

/ o=
12000

10000 -—

5000

6000 Y]

24,000 - - - - - - - - - - - - - - - S

=
=< ——————_—,*,J;:_/?':_——J*"
2000 S —

1= 200 208 2007

A}&: World Federation of Exchange



gl 7R

shal7 o] olelAIRles skt Fag Wase] szl =1
o] fwold). o] A%, Ao eI Qd ARl 28 21
dol gelslel VlEEsRA RS AUE v o] SV asik

ol age Feel ARRATRE HaiFm ok A FPRAs
oltto] 714 o} Ae] 92 Y 4o 0|23 mlFie] 8% el o]=x
ot} @A=L 1% ge) vigRoR A1 Y, SU3 wHov) 142 9
2ol wkRAg Z sl

(28 11-117] HPRx Lld(wx)

—e—France —— Germany

—4&— Japan —&& United Kingdom
(102 &) —*%— United States
10000
9000

8000
7000
6000
5000
4000
3000
2000
1000

A}&: Bank of International Settlement, 'Domestic Debt Securities by Sector and Residence Issuer
Quarterly Review 2009

dEo] ml= Hrh B2
ALY Al F8 vt dE2 Uikl W), mse oS,
B 3=, $9)olgke Zlolth Y Il A&Eo] nlmiY ot Ui
R el SlaEA Rt vmE = A58 S o] |3l
T4=o] vids slioft Siad = lrke Afelde] sk =] A5
=2 oEsfot A[&2R1 Eo] Thssithe Aot

:U
12
3
et
P
k]
%0
lo
AW
By
4
)
®
)
rlo

2 lolonomay N S Ndogjonl - = S

o=



N
o\

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

(E 1I12) 22T HESiuol=x)

i (Z91: 1098)
France Germany Japan pnlted United States
Kingdom

1989 219.699 250.034 1303.203 222.247 2837.2
1990 274.944 348.12 1455.189 253.921 3130.804
1991 291.483 380.015 1575.428 257.502 3490.615
1992 327.693 403.19 1645.485 245.262 3790.799
1993 368.45 447.339 1931.67 306.063 4082.773
1994 470.315 524.141 2359.614 354.817 4175.552
1995 586.089 586.093 2479.542 412.795 4294.569

1996 612.011 594.771 2393.574 467.276 44242
1997 578.331 558.039 2284.345 465.423 4455.655
1998 670.54 653.497 2832.701 464.291 4434.35
1999 606.522 613.118 3664.746 461.984 4404.363
2000 595.473 595.727 3618.08 426.524 4105.702
2001 595.907 599.505 3630.565 411.212 4203.63
2002 767.847 780.935 4543.665 473.698 4544.386
2003 1030.3 1025.487 5831.184 510.83 5023.954
2004 1175.414 1194.006 6836.691 674.274 5528.921
2005 1079.889 1072.231 6604.732 679.493 5918.41
2006 1209.288 1222.681 6747.766 835.087 6229.962
2007 1405.086 1393.046 7145.056 903.01 6592.119
2008 1436.713 1364.297 9113.163 826.584 7888.237

2l&: Bank of International Settlement, "Domestic Debt Securities by Sector and Residence Issuer
Quarterly Review 2009
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2 13> M7l 570= AH|XI 271 ASE $0/(1990=100)

1985 1990 1995 2000 2005 2008
e 93.5 100 106.993 | 108.5979 | 106.2087 | 107.9963
vl 82.4 100 116.5468 | 131.6978 | 149.3454 | 164.6383
A S 85.9 100 111.5972 | 118.6278 | 130.4905 | 138.4505
=Y 93.5 100 117.3957 | 125.6134 | 136.0393 | 149.276
= 75 100 118.2006 | 134.9851 | 152.2632 | 165.1903
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1. [RARSI IS FXig

AF7]Ee] ARMIE v 20099 T 7]Ee 2 FulF2lel] 15.2%
AR 12%E FARIL Stk SR Fg9A71dTE Qe #fFA
< 20099 3.6%2 Bx AL Ha) Hasigent 2010d9E 5.1% 2
71 Aoz oPdenh 200997} 2010139] AR H]FE vlws] B
Ho A HlEE SoldA SuiFARt sfelF] aRla diAFAl]
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E IV-1) 20l Rk Eset

& 20102 2009142t el
T2 16.6 152 +1.4
ekl 67.8 72.1 43
el 5.1 3.6 +1.5
RILA 6.4 5.0 +1.4

=g 100 100 -

AR HARAPIER 2009

E V-2 29T RUEFY HRTU50)

(291:109149, %)

ao 2006 2007 2008
o Tyj HE | Eo HE | ol | uE

ZA) 164,432 87.0 174,830 79.9 191,124 | 81.0
IUlRA | 142,581 754 149,403 68.2 172,942 | 73.3

AA | FHYE 5,421 2.9 8,078 3.7 8,962 3.8
A | 15,429 8.2 15,058 6.9 6,035 2.6
<] ¢t 999 0.5 2,290 1.0 3,184 1.4

A 21,986 11.6 38,413 17.5 34,263 | 14.5
Iuldd | 10,130 5.4 15,194 6.9 14,305 6.1
U | 10,592 5.6 17,846 8.2 14,290 6.1

=

]
)

aeJeEr | 1,263 0.7 5,372 2.5 5667 | 24
AR 2,167 1.1 5,406 25 8,804 | 3.7
vt 447 0.2 372 0.2 1,675 0.7
FERE 189,034 100 219,022 100 | 235,867 | 100

2k5: FnGuide, 20083 =717 71524 A=57],

2007 AEL] AH=88]5e] 20079 6.9%14 20081 2.6%=
R e Bl ojzkel Aoz Fyer:

SRl FANAe g A AL e AlglEs 27 Aol
£ volX 4 itk APesel FUB0] M 9 FES B4 &

AR HJF 23 2E8°] 23.1%9S & F Sth

I TReoZ o HEo| EAXEIAZ 19.71%S FEEV} 18.9% 2
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E IV-3) IUAZY AFFEE FAFAHISEEES)

oix HEREHIE | AIBHIE TS BEER | e
) B) (A-B) TE

IT 23.63 21.72 1.91 7.25 +
AkeiA 20.06 19.94 0.12 -9.19 -
% 16.81 17.37 -0.56 -9.88 +
2eA) 12.56 13.46 -0.89 4.12 -
7712007 9.71 10.20 -9.48 111 -
EalAfu| 5.06 5.57 -0.50 19.71 -
Hp2eH)A 4.89 4.64 0.25 23.10 +
o] 2.44 3.19 -0.75 -10.48 +
FezE) 3.20 2.32 0.88 18.93 +
s 1.63 1.61 0.03 9.41 +

#Z: FnGuide, 2008 0z 71328 A7},
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GE IV-4) 2030 ABERY FASAHIETER)

oix ANEEH|IZ AEHIZ XoH|IZ A& =t Il
(A B (A-B) Tolg

IT 21.80 21.72 0.08 725 +
A 21.17 19.94 1.24 9.19 -
¢ 14.57 17.37 -2.80 -9.88 +
24 14.09 13.46 0.63 4.12 +
74712817 12.23 10.20 2.03 1.11 +
EAME A 437 5.57 -1.20 19.71 -
4] 4.54 4.64 -0.10 23.10 -
U 2.27 3.19 -0.92 -10.48 +
= 2.50 2.32 0.18 18.93 +
o= 247 1.61 0.86 9.41 +

2k&: FnGuide, 20083 =717 71524 A=97],

ARHERRS Al 7 s vle AAe-8o] Bk Active Jtke Al

A ARhEe AR PR Ha Bl H5S Yehs Aow 91l
=9 7% 7IEe-8edsle 2%s Aot ASA ARhiize] Sy,
olF HEo R FRIAFGTHY] Vg8t Hed AhiES shl
o} A AhEE T2 vz} wigE AAske 5 A ARt
el wla] mAl oAFES o]t

E o= CAPM Model S E3l] Aol 2kd zpah)Eo] HEs)
w WEke ARskE A BAo® oha k. dAe] AR 2
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E IV-5) T MA oixISSaE bIS HY

(S¥8): %)

e 2010 2020 2030

A 36.3 34.6 32.7

At 28.1 28.6 28.4

74 225 232 24.4
A 6.5 6.2 6.2
= 2.4 25 2.6
Biomass 3.5 3.8 4.1
71t AAelA] 0.7 1.1 1.6
%l 100 100 100

A2: TOil supply and demand outlook to 20305 , OPEC

OPECY] Ao w2y x] +9% OECDA|Yo] 50.4Wut WAL =}
AskARE 2030 3= HE=e] 271 OECDFLE Hoie o= B

E V-6) M MAl Arr28Y-7|=7H

(@1 )

x| 2012 2015 2020 2025 2030
OECD 50.4 50.9 51.4 51.6 515
Nz 36.8 40.0 453 50.6 56.2

gﬁiﬁiﬁfi 5.2 53 5.5 5.6 5.7

% 923 96.1 102.2 107.7 113.3

20123 OPECY] 9+ 3992 A AA T532] 40%E A5t
203037l 47% 2 7t & Aoz odEw gl



& V-7) ® A drIadL-7[=7H

(&1 Meyed)

AT 2012 2015 2020 2025 2030
OECD 21.0 21.6 215 215 215
OPEC 7] 16.8 172 18.4 18.8 18.6

e )
2o}, Fssiaie]

0 erea 15.1 15.9 16.5 16.8 17.2
OPEC 37.5 39.5 43.5 48.2 53.4
A 92.6 96.4 102.5 108.8 113.6

A&:  "Oil supply and demand outlook to 2030, , OPEC

2030\del] AFAARS 19 e 11395 wlE R F2bep] ffsire W™
9 2exE FAplge]l OPECY 7% 13,0008 % 7P Ade 2=
Haelw gl

GE IV-8) UM S0 TRE HIS: WD JIF

() $1,000: 2007 =)

x|ed 2006 2020 2030

) 225 22.5 22.5
A6 23.0 26.5 29.0
OECD Pacific 16.0 20.6 23.9
k== 18.0 19.8 21.0
OPEC 13.0 13.0 13.0
2ajo} B 7129 19.0 20.5 22.0
== 18.0 19.0 18.0

7ek $2 20.0 20.0 20.0

#A&:  "Oil supply and demand outlook to 20305 , OPEC
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GE V0> H AP 25 % HekA ofSR 2 2008

OPEC(A) 7|Et A7=(B) A|AH|A+B)
DER AT SUE R ) 1027.38 267.71 1295.09
ke ARK(1,0009Z) 33,093 38,935 72,028
MFEA(1098) 1006.85
BEE NI 84 (14098)
APk~ wg2H109 cu m) 93,347 89,495 182,842
AR AEHHT cu m) 565,461 3,054,071
QA 165 323
Z FZA(109%) 1,356.01

Z48: "Annual Statistical Bulletin; OPEC, 2008

2) EEZT L & Al A ARMIE - Gold, Oil F7} A

SUGE7IRY] AN e 5t AR Fkke e
HAZEZR) S Toll Holthk 53t dfE 7 el glo] A
7F T w2 Ao s EAEIH 5 DIIAE -0.05(-5%), Ml=Alels
-0.04(-4%), PISAEISR= -0.03(-3%)°] dHIAE Kol itk F&
KOSPI$} YfH(OIL)%he o] ZAHAE Holx Slrk e 71EAR!
T2 e RS Hola glon, BAFCR fodt S5 opd
Ao EAHU

A T d e IUdE7IEe] ARBIE vlEe] 100%:1 ARt
& B Al AR FAklE A fvlei 0% BlEe APl F
Ao ke A ofvlgit.
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(o3 V2] Z R BFEIH

Normalized Prices

OIL

2001-01-01 2003-01-01 2005-01-01 2007-01-01 2009-01-01

nl=e} vl ARle] 0.89] FHEAIR 2 HEAE Helx gtk
200195 20099 6971419 AAS witeR A4, At 101971
AAZ vpdeR M9 A3, &, 9, 1813l KOSPIRe] 4+ 9
5 HERHSICE

(E IV-11)  XRAZE Correlation Matrix

DJIA GOLD | KOVGB | KOSPI OlL USCORB | USGOVB

DIl 100 -5 -1 29 10 24 36
GOLD -5 100 0 7 20 -3 -4
KOVGB -1 0 100 6 5 2 8
KOSPI 29 7 6 100 14 3 17
OIL 10 20 5 14 100 8 12
USCORB 24 -3 2 3 8 100 83

USGOVB 36 -4 8 17 12 83 100

A Q871 7P =L 43.8%S 1 TEo] IEEAE 41.9% 1
2]3 KOSPI7} 35.0% <o|th KOSPIS] EFAA= DIIAL] Zdxpo)
Hlgl Zou} )88 AN =& Zow EARQh



52 gdwe] @ £ tidel 2 4R _uﬁ_;ﬁ} FEZT|Q9 A
ANB-2HNE-118 Tl HH ZEZEE oItk Optimal
Trade SoftwareE &-83l] efficient frontier’d2] Z}7] T2 371 FHHd
gk XEZ2 S el Btk

(D Low-Risk, Low-Return< software”} #A|Aleh= H2 2R3 vjE4S
ofn]gltt. efficient frontier “JollA 7 W AR Aeele FApiclo]
t} @ Middle-Risk, Middle-Return= efficient frontier’sy A riskd=}
H1 riskHe] FEO algehs AR ulERlelth ) High-Risk,
High-Return efficient frontier’d 7P =2 2] riskE& A&sh= 74

7ol FEZT| 7} Hrh

il

(D Low-Risk, Low-Return

FRAR7I5S] TS 9ok 27 ddiske Avda F5
2 A xEZP = of @ 2tk m|=e] S| (USCORP)e 40.6%,
FHGOLD)l 30.5%, WI=FA(DIIA)] 152%5 FARRE 2lo] 22l
Aoz FHEIT

(E IV-12) &2 o[HEA| LowRisk, Low-Retum ZFERREHE(GOld, Of 8}

Expected Standard ' , . Optimal

Returny Devly Min Weight | Max Weight Weight

DIIA -3.9% 24.2% 0 100 15.2%

GOLD 18.7% 21.2% 0 100 30.5%
KGOVB -11.6% 41.9% 0 100 7.2%
KOSPI 7.2% 35.0% 0 100 5.5%
OIL 15.8% 43.8% 0 100 0.9%

USCORP -4.7% 17.3% 0 100 40.6%
USGOVB -7.2% 30.2% 0 100 0%

AAFEZEQ 2.90% 11.6%
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(a2l IV-3] &

= O/™EA| Low-Risk, Low-Return Efficient Frontier(Gold, Ol &)

Efficient Frontier
T T

0.06 *

0.04 4+ -
=
< 002 -
Somd -
k]
-3

+*
0.024 v © 4
soel T = S B
e N
0.0 U.IS 1.’0 1.’5 2.’0 2.’:3
Standard Deviation (% [/ day )
@ Mid-Risk, Mid Return
Dol A0t riskE o Fshe 2¢ QA T 09| Folge 1o

2.9%ET ZA SPFE 12.2%7) HE Fo®

2HElck of

HjE-S- Foll 63.6%S FAsk nl=3Ad] 15.3% 18]a
KOSPI| 10.2%5 FAllok sl= oz BX5ich

(& IV-13) &2 0|H2A| Made-Risk Mdde-Retum ZEKIAHHIFGOld, Of ZS)

EF;‘QE?;?; St;z\‘j;rd Min Weight | Max Weight S\i:ﬁ

DJIA -3.9% 24.2% 0 100 4.8%

GOLD 18.7% 212% 0 100 63.6%
KGOVB | -11.6% 41.9% 0 100 0%

KOSPI 17.2% 35.0% 0 100 10.2%
OIL 15.8% 43.8% 0 100 6.0%

USCORP |  -4.7% 17.3% 0 100 15.3%
USGOVB | -72% 302% 0 100 0%

AATEZLR | 12.24% 15.4%




(O3] IV-4] &

= O/ ZA| Mid-Risk-Mid-Return Efficient Frontier(Gold, Ol £}

Efficient Frontier
T T

0.06 1 P

0.04 4 g
=
S 0024 -
=
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S o004 ]
3
o

o *
002+ 8, g
— .
.04 T S 1
S .
t t t } }
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Standard Deviation (% [ day )

(@ High-Risk, High-Return

B QHT} riskE F7 U FHol= ZA$-= efficient frontier A2 1
AL oJuigitt o] AgollE Foll 100%E FARBRE Aoz BAEdct

(E IV-14) 312 OJREA| HohRisk, Hoh-Retum AKKEIE(God, O Z2)

?;ﬁf:;; St;zs;rd Min Weight | Max Weight 35::;?
DJIA 3.9% 242% 0 100 0%
GOLD 18.7% 21.2% 0 100 100%
KGOVB | -11.6% 41.9% 0 100 0%
KOSPI 17.2% 35.0% 0 100 0%
oIL 15.8% 43.8% 0 100 0%
USCORP |  -4.7% 17.3% 0 100 0%
USGOVB | -7.2% 30.2% 0 100 0%

ANEEZDQ|  18.7% 21.2%
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(12l IV-5] &kg O|&8A| High-Risk-High-Return Efficient Frontier(Gold, Ol &

Efficient Frontier
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004+
=
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=
=
S o004
5
o
. .
-0.02+ “
e -
004t . e
. .
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Standard Deviation ( %/ day )

3) dAle] =RIAE ARrhslelr el 24 ARhiE- Gold, Oil 719

Al =g Tlge] FAeR dn gl Adkzon ggelel B

Aok efficient frontier./de] X TEZZ S FA8| HSkth

(33! IV-6] Gold, Oil 2| EZ71H

Mormalized Prices
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(& IV-15) Correlation Matrix-Gold, Oil H|2JA|

DJIA KGOVB KOSPI USCORPB USGOVB
DIJIA 100 -1 29 24 36
KGOVB -1 100 6 2 8
KOSPI 29 6 100 3 17
USCORPB 24 2 3 100 83
USGOVB 36 8 17 83 100

71E APREE 712E A XEZEOE wAT 2Y a3 dRE X
Az HA 2EEE| Q6 Hjg] FUES o HomA §de ¢ o
2 d55 3 wlo] A9l vlwsle] B u) xrkte] o] o =
FIEH o 2 e e 2 3 & 7 Udss B T vk
AP:HlRE HlEE GOLD, OIL X3 & wiel 134 &= w9 vl&=
2}0]E Holi 9lEd High-Risk¥ W GOLD, OIL¥3 A] GOLDel
100% FARBIAL #|€] AlE KOSPId 100% FAlRs 232 At}

(D Low-Risk, Low-Return

efficient frontier A2 HAYE TEZZ| Q& ol i At} v|=Z3A}
Aell 59%, Fl=F2e] 19.5% 2ol 11.2% S=rAildel 10.3%2=
A= Ak
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(E IV-16) 20i992 sixf Rt Ql5le] & KHAKE: Low-Risk, Low-Return

EF:(G‘;E:;?S St;gj;rd Min Weight | Max Weight 35;:;?

DJIA 3.90% | 2420% 100 0 19.50%

KGOVB | -11.60% | 41.90% 100 0 10.30%

KOSPI 720% | 35.00% 100 0 11.20%

USCORPB | -4.70% | 17.30% 100 0 59.00%

USGOVB | -720% | 3020% 100 0 0.00%
WS | -4.04% 14.1%

(33 IV-7] §A KHAE2SEe| Low-Risk, Low-RetunA| Efficient frontier

Efficient Frontier
003 T T T T T ]

0.02+ e

001t ]

ooot ]

-0.011 d

-0.024 © 1

Exp. Return (%/day)

-0.03+ e

-0.04F 1

-0.054 4

' ' ' ' '
0.0 05 1.0 15 2.0 25
Standard Deviation (%/day)

F21e] AP H)F0] 30.7%((P1=: 19.5, FR11.2)E IFHAF 4
7] AR ARG F210] H]FR] 30%9F 9] 2 ARE Holn
ATk

AL wl= AR 60% e FARBRE Zlo® EAEo] dAxle] A

positionZl= ThE B Ho|u Qlth



2 Mid-Risk, Mid-Return

risk e 2215 4% A portfolio FIES 2.92%= 71k A}
AWEE gk 20 65.3%, WAl 34.7% 2 FARIoF sk Ae®
=]l
& IV-17) 20193 sxff ARIFHLISI0| A& KKK Mid-Risk, Mid-Return

Expected ' . ) Optimal
Retum/y Standard Dev/y | Min Weight | Max Weight Weight
DIJIA -3.9% 24.2% 100 0 0%
KGOVB -11.6% 41.9% 100 0 0%
KOSPI 7.2% 35.0% 100 0 65.3%

USCORPB -4.7% 17.3% 100 0 34.7%

USGOVB -7.2% 30.2% 100 0 0%
A FEZZQ. 2.92% 23.8%

(0% Iv-8] §lxf| AHARESES] Mid-Risk Mid-ReturnA| Efficient frontier
Efficient Frontier

003+ T T

0.02 +

o014
% oooF
E -0.014
E -0.024+ \ *

0031 \\H\‘-a N -

-0.0at T T

-0.05+ ) ) ) N ) -

0.0 05 1.0 15 2.0 25

Standard Deviation { % /day )
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(@ High-Risk, High-Return

efficient frontier A9 7=

O3

risk ==7FA] A¥sk= 74-%- portfolio

FAEL 72%2 F718aL KOSPIC 100% FARol @the 2o #4

=it
(E IV-18) Z919Z3 sixf| A EHERIGHS| Z& RpAHE: High-Risk, High-return
'2‘;3:;?5 St;zs;rd Min Weight | Max Weight 35;:;";'
DITA -3.9% 24.2% 100 0 0%
KGOVB -11.6% 41.9% 100 0 0%
KOSPI 7.2% 35.0% 100 0 100%
USCORPB -4.7% 17.3% 100 0 0%
USGOVB -7.2% 30.2% 100 0 0%
A FEZES | 72% 35.0%
(02 V9] S XKE2SEe| High-Risk, High-Return Efficient Frontier
- IE'I"ficiEI'IT. Frontier 7
00t ]
0011 ]
S o00] ]
fj ok :
003l ‘\“\»\H - ]
o4l e e ]
o5l . : : : B : - ]
o o's i 5 2% 25

Standard Deviation { % /day )
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1) 484 AP MR- (Oil, GoldX3hH

TS AL sk 0 b Al FEHES 1RRlE|of &
th A7 4% CAPM 222 sjejxlite] Sems-s (RlekA] g2
FUES vEoR F9 HAAPREelH 2)de FeEs Akt
S8l 2001 Yshiiv] 22igheS 10022 Ha ¥4 7|13t 5 §ES @
oxPike] 7HZe]] wiedslith

O IV-10] BE N Al 2 Ao EFI

Normalized Prices
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(E IV-19) 3lg #HE

MEZA| Correlation Matrix

DJIA* GOLD* | KOVGB | KOSPI OlL* | USCORB* | USGOVB*
i | 100 |Gy | eey | o | ed | Ge
Gor | 5 |10 | @ @ | en | & |
KovaB | oy o | | 6 | & | @ ®
KOSPL | o) |y | @ | '™ | ay | & | an
ot | oy | gy | & | an | 1| & | 1
UsCoRB*| 50 | B | e | e | ® | | 6
USGOVB gy | o | en | an | dn | @y |
F 1) * FAE el v ARk
2) ()2 FSUFHHEA FBAT
g W% 2841 GOLD } OILXEHSIe] 7 913 3ol #4 ¥
2208 74T 9L A8 G A9 vlmald] Sojelg}
THA} BF 3sda, ARKIE B2 KOSPIeF OILel| thah wlE
HlEo| 27 53t



(D Low-Risk, Low-Return

o BH-S FlotelA] ke AEloM 2 Y Tash Ao
A4 FEZ2)0E T3 A7} vlwa] & o gjejaite] HlFo] Eu I
Zpake] H)Zo] Lot AL & 4 itk

ol %%4—8— 152%04 11.4%2 Z3 n|23Al] B2e 40.6%04]
28.9% % At sl BlF2 5.5%0014 20.1%= 57} ol =
AR 7.2%004 10.8%= Z7I5H9th

(E IV-20) &2 HEA| Low-Risk, Low-Return %X XM H=(Gold, QilEsH

Expected Standard . . . Optimal

E— Devly Min Weight | Max Weight Weight

DIJIA* -1.9% 26.8% 0% 100% 11.4%
GOLD* 21.1% 24.6% 0% 100% 27.7%
KGOVB -11.6% 41.9% 0% 100% 10.8%
KOSPI 7.2% 35.0% 0% 100% 20.1%
OIL* 18.2% 44.8% 0% 100% 1.1%
USCORP* -2.7% 23.2% 0% 100% 28.9%
USGOVB* -5.3% 33.8% 0% 100% 0.0%

AAEEZTL |  4.64% 15.1%

F1) * BAE FeFel vadE AR

(12! IV-11] &8 = EA| Low-Risk, Low-Return Effcicent Frontier (Gold, OilZ&})

Efficient Frontier
0.08 -F T T T T 7

0.06 1+ d

0.04 4 g

002+ g

Return (% /day)

o

.00 1
-0.024+ T B

004 T e b

0.0 05 10 15 210 2’5
Standard Deviation { % /day )

)
K

=

AESE>A PR 10N raH] rdofo® o —@ @0 T K 0>O ¥E lrgk>Hm lonj ™Ml raaH]



1)
o~

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

@ Mid-Risk, Mid-Return

Z7briske] A% $heo] dgFoz AP} HlFo] Wgk AL & 4= 9lrk
nl=r F2]o] 0% = EUL H|%=S 03]8 63.6%°14 73.3%= Z7}
alo] $hgo] gato] 2 4 gleE HoFa Qlrk

W FAE 102%C4 18.7% = SVl ges Fktele 4% =ul

AP 58] #4329 vl 7AE Ae & 3

i

CE IV-21) &8 HEA| Mid-Risk, Mid-Return %A AHHHZE(Gold, OilESH

Expected Standard . ' : Optimal
ReF;um y Devly Min Weight | Max Weight V\Fljeight
DIIA* -1.9% 26.8% 0% 100% 0%
GOLD* 21.1% 24.6% 0% 100% 73.3%
KGOVB -11.6% 41.9% 0% 100% 0%
KOSPI 7.2% 35.0% 0% 100% 18.7%
OIL* 18.2% 44.8% 0% 100% 7.9%
USCORP* 2.7% 23.2% 0% 100% 0%
USGOVB* -5.3% 33.8% 0% 100% 0%
HAEEZES | 17.17% 20.1%

FD) ¢ B eauEel UaE A

(32 IV-12] &8 M&A| Mid-Risk, Mid-Return Efficient Frontier(Gold, Oil g

Efficient Frontier
0.08 F T T T T -

0.061 1

0.04 + g

0.02+ g

Return { % /day)

0.001 ]
-0.024 = . ]

-0.044+ T — B

00 05 1.0 15 20 25
Standard Deviation { % /day )



(3 High-Risk, High-Return

IS AY g FROR Lol ASAE BES LA U2 W)
o) B AAE woln girk 7o) Rg 94 T)eS o8 Horn Sk

& IV-22) &g

HEA| High-Risk, High-Retum %X XIAuHZ(Gold, OilES

EF:‘G‘E::;; St;zfl’;rd Min Weight | Max Weight (3\‘,’;:;3'
DJIA* -1.9% 26.8% 0% 100% 0%
GOLD* 21.1% 24.6% 0% 100% 100%
KGOVB | -11.6% 41.9% 0% 100% 0%
KOSPI 7.2% 35.0% 0% 100% 0%
OIL* 18.2% 44 .8% 0% 100% 0%
USCORP* |  2.7% 23.2% 0% 100% 0%
USGOVB* | -5.3% 33.8% 0% 100% 0%

AAFTEZE | 21.1% 24.6%

F 1) BAE 2

[a&] IV-13]

&

giol e Ak

8l HEA| High-Risk, High-Retun Efficient Frontier(Gold, OilE&t)

Efficient Frontier

008

0.06 +

0.04 +

002+

0.00+

Return (% /day})

-0.02+4

-0.04+

0.0

Standard Deviation (% /day )
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2) s A8 A(Gold, Oil A9))

(ot
2

& WA 2HF0) A theR G W9lE Fhaln $E
Agee Z90) HATEZ S To) Nt

b

T

(33 IV-14] #8XE Al 2} xHe] EEI14(Cold, Oil H|2)

Normalized Prices

o DIIA

2001-01-01 2003-01-01 2005-01-01 2007-01-01 2009-01-01

(E IV-23) Correlation Matrix(E-ESHE HEA|, Gold, Qild|<l)

DJIA* KOGOVB KOSPI USCORPB* | USGOVB*
DIJIA* 100 1 14 46 49
KOGOVB 1 100 6 3 8
KOSPI 14 6 100 -12 6
USCORPB* 46 3 -12 100 84
USGOVB* 49 8 6 84 100

1) * FARE Sewlwol whdd A

X



(D Low-Risk, Low-Return

o]
A

11.2%0°14 23.5%= Soluh

3he 1) A8A19} vlwElE w quirile] Hlgo] Tk A &
A= 219 H|FE 19.5%004 15.7% 2 =1 3R] HjEe

[e]
= & Stk

+

. NZIRBIE 59%00M 46.8% 2 HAde

(E IV-24) e2X2A| 20} ASE Hlefst Low-Risk, Low-RetumA| & XA
Expected Standard . , , Optimal
Min Weight | Max Weight ,
Return/y Dev/y g g Weight
DIJIA* -1.9% 26.8% 0% 100% 15.7%
KOGOVB -11.6% 41.9% 0% 100% 14.0%
KOSPI 7.2% 35.0% 0% 100% 23.5%
USCORPB* -2.7% 23.2% 0% 100% 46.8%
USGOVB* -5.3% 33.8% 0% 100% 0.0%
AAFEZES | -1.67% 16.75%
F 1) * Bl Sausel wgd ARk
(0% IV-15] &8 BZA| Low-Risk, Low-Return Efficient Frontier
Efficient Frontier
0.03 1 T -
oozl 1
0.01F ]
_.% p.oot ]
% -0.014 \ * -
Eﬁ 0.0 & N 1
-0.03L \‘\\‘\\ ]
-0.04+ T o ]
0.05% . . . o . B ]
0.0 05 10 15 200 25

Standard Deviation (% | day )

S
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=
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@ Mid-Risk, Mid-Return

Z3F riske] Afol= IuUlF2le] HlFo] 65.3%°04 73.5%% Eofukal

n=gAlAe] B15E 34.7%004 26.5% % Zo1ERITE

(E IV-25) SHSNEA| 2ot RS MRBt Mdde-Risk, Middle-RetumA| & RiAkHE:

Expected Standard . , , Optimal
Min Weight | Max Weight ,
Return/y Dev/y g 9 Weight
DIJIA* -1.9% 26.8% 0% 100% 0%
KOGOVB -11.6% 41.9% 0% 100% 0%
KOSPI 7.2% 35.0% 0% 100% 73.5%
USCORPB* -2.7% 23.2% 0% 100% 26.5%
USGOVB* -5.3% 33.8% 0% 100% 0%
HATEZZQ 4.50% 25.8%
T 1) * BAlE FHeEo] whdd ARk
(0% IV-16] &8 B=A| Mid-Risk, Mio-Retum Efficient Frontier
Efficient Frontier
0.03F u
0.02 +
0.01+
_% oool
% .01+ \ *
Eﬂ -n.02t N
-0.034+ \\\\%
.04t T N
-0.05L . ‘ . . i \‘\Tm"'
00 05 10 15 20 25

Standard Deviation ({ % /day )




(3 High-Risk, High-Return

e Ha o e A9

Sk

5

ST 100%= 7183 59

(E IV-26) SESHMEA| 2} RS Mot HghRisk, High-RetumA| & XAl

?‘;ﬁ‘ﬁ; St;zs/ayrd Min Weight | Max Weight %p;:;i'
DIIA* -1.9% 26.8% 0% 100% 0%
KOGOVB | -11.6% 41.9% 0% 100% 0%
KOSPI 7.2% 35.0% 0% 100% 100%
USCORPB* | -2.7% 23.2% 0% 100% 0%
USGOVB* -5.3% 33.8% 0% 100% 0%
AFEZEL | 72% 35.0%
Fi 1) * HAE aFol e Ak
(O3] IV-17] 88 #EA| High-Risk, High-Retun Efficient Frontie
Efficient Frontier
003 T
0.02 +
001l
_.'% 0.00 4+
% -0.01F \ M
E -0.02+ = 5
003t \\\K\
-0.04] \H\“““ .
e I t t t - hk“\l-‘ -----
0.0 05 1.0 15 20 25

Standard Deviation ( %/ day )
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3) W% H8AlL 2Pkl A2 E3KGold, Oil A#9))

A =RIAE7IEe] ARHEE o2 71A] A }Oﬂ TAEE 7AFel=
d IHdge] Gr1HoR WslE =  fle 9l el Aloks T
Lz o] Apphalite] WstE gl Bkt
Al =Rldse] ARk e ARRIE HlERl KOSPI(=UlF2)
15%, KOGOVB(ZUWZA0)65% = Aok 2o 24 FEZe oS T3
Holth 1 A3} 71E AV|F ARl A Low-Riskoll M+ AlekS 4] &
< 79 vasle] 2 7ld £UEY ¥ & B3 BAFIA,
High-RiskelAl A|ofo] IS -5} Hlwsld o w2 7|dielEs o
W EFHANE Ko ok

D Low-Risk, Low-Return

FUAEC 65% T2 15%2] A<t Fold HA risk 24 TEZ
Qo n=F Aol 152%2 TJEla n|F FAo) 4.8%S FARBKE Ao
A=Ak

h
HE

(E IV-27) Low-Risk, Low-Retum 2H2 HEA| XWlof| R2lS & AP A& KAkl

(Gold, Ol ®|2)
Eé:ifr:?; St;gj;rd Min Weight | Max Weight Sc’et:;;'
DJIA* -1.9% 26.8% 0% 100% 4.8%
KOGOVB+|  3.8% 41.9% 65% 100% 65%
KOSPI 7.2% 35.0% 15% 100% 15%
USCORPB*+|  6.2% 23.2% 0% 100% 15.2%
USGOVB*+|  4.1% 33.8% 0% 100% 0%
AATEZLe | 439% 28.4%

F 1) * FAE STl “}"éf‘ AR

2) + EA= A0 AlkS 715H20094 68 FE H8)



(32! IV-18] Low-Risk, Low-Retum Efficient FrontierstSHEA| Xitof| ®2te &
42 A KA{E Gold, Ol &2

Efficient Frontier

0.020+
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00181+

0016+ *
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0010+
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0.006+

16 18 20 22 2.4 26
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1S F= 7% efficient frontier®] E5o| sk elddo| of
W 28 95g ol 9ol HATET 00| Hgo] WHHL 1ol
a1 o)k wEbd Middle-Risk, Middle-Return, High-Risk, High-Return

o] Ao Axe| %kt
4) skeE A Al 2Pt Aok E3KGold, Oil 3

Gold, Oil& APphrell X3 Afkrel] Alkzrl 233t Jeolr] A
FEZZ QS T3 A Low-RiskolME A|ekS 4] & 799} vlws}
e 7 8 o 2 EFUAE HolFIA]9) High-Riskel
NS et vawsle] o @ VueelES HoFQly EA
o ZA gl ey 3429 efficient frontiere] Rgre Holi gl
ool risk 9} return®] trade-offe] 7Fedkx| & H] AHAFAQ] Y E H
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(D Low-Risk, Low-Return

72 diE AT 4% Bl 8.6% mIEsAlAlel 8.9%, Rl
o 2.5% FAF HE Ao® AN S IRkl dE AR X
AT, TR i AkS ekshe A% Vel AR HiEe F
I 3R s s E T Tk
E IV-28) LonRsk LowReum &S 2| RBY| HRIS & 27 &K ARHE Gdd O =25t

Expected Standard . , , Optimal
Min Weight | Max Weight .
Return/y Dev/y n ey ax e Weight

DIIA* -1.9% 26.8% 0% 100% 2.5%

GOLD* 21.1% 24.6% 0% 100% 8.6%

KGOVB+ 3.8% 41.9% 65% 100% 65%

KOSPI 7.2% 35.0% 15% 100% 15%

OIL* 18.2% 44.8% 0% 100% 0%
USCORP*+ 6.2% 23.2% 0% 100% 8.9%
USGOVB*+ 4.1% 33.8% 0% 100% 0%
A EXEZZQ 5.77% 28.4%

F: 1) * BAE fhaulEol violE Ak

2) + BARE APibo] AIES 715H20004 69 o8 H8)

(32! IV-19] Low-Risk, Low-Retun Efficient Frontier 28 HEA| Ajrof| HUS =

S 2 KM (Gold, Of Z3)

Efficient Frontier

0.025 4

0.0204 1

Return (% /day )

0.0154 1

2

00 05 10 15 20 2.
Standard Deviation ( % / day )
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V. cAPM Model5 o]kt
FrlelBrIHe M, vy

. S ZAO| CHEH M XK

A& AhlEe T4 FA) HES Ao BaIAT. A 4
Rwle] F1e] wet FAjel i 81§ FAEe] AHN N)FeEE
B o] g Qo FHEAZ P Hrk # BRAAlE FAA oA
KOSPLUIZ, 297, 24%e] 27 it ¥4 vza 458 vz

< CAPM-Model - ©]-83}o] F243)] Bk

7L o, 3 A =L FAARo ciet MeX xhhE

BL

[e3

A, 2 28Z PR gt ARES ZolEy] 9l

ol Al F5ol gt efficient frontierE TsiESITh

=

3%, 5
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3 V1) BEAE T B

MNormalized Prices

2001-01-01 2003-01-01 2005-01-01 2007-01-01 2009-01-01

E V-1 i, & Ad FAl Correlation Matrix

LARGE MIDDLE SMALL
LARGE 100 81 69
MIDDLE 81 100 91
SMALL 69 91 100

(D Low-risk, Low-return

ol %3} o] Al 2] 55 3t risk®} return®] trade-offe] A
Q BFo= Jep] o= o As & & ok

Aol o3l Low-riske] 5 &FFol| 74.6%E5 28] gl
254%% FARBRe 2l Akl itk

(E V-2) Low-Risk, Low-Return Lff, £ A&FAlY| w2 & KA

Expected Standard . ) . Optimal
Repturn y Devy Min Weight | Max Weight V\F/)eight
LARGE 3.5% 31.3% 0% 100% 25.4%
MIDDLE 7.1% 29.5% 0% 100% 0%
SMALL 1.4% 26.6% 0% 100% 74.6%
FAANEEZE S | 1.92% 26.0%




(3% V-2] Low-Risk, Low-Retumn Efficient Frontier CH, &, A&ZAlY| w2 &

=]
NS
Efficient Frontier
.
0.0254 J
0.0204 g
.'%"
-
£ o015+ g
& .
0010+ i
0,005 ) ) ‘ A
00 0's 1.0 15 20

Standard Deviation { % / day )

@ High-risk, High-return

Al 51 WellA riskE Ha o AEshs S S350l 100%5F

A= A AL Sk

(E V-3) High-Risk, High-RetumA| T, &, ASIZAlY]| T} &{& KKK

?‘;ﬁfx St;zs;rd Min Weight | Max Weight %p;:g::'
LARGE 3.5% 31.3% 0% 100% 0
MIDDLE 7.1% 29.5% 0% 100% 100%
SMALL 1.4% 26.6% 0% 100% 0

FARATEZR S 7.1% 29.5%

o
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(32l V-3] High-Risk, High-Retun Efficient Frontier CH,

z, 28R 0E 2

N
Efficient Frontier
0.025
_ 0.020+
5
=
S o015+
2 .
0010+
0.005+ , \ \ §
0.0 05 10 15 20
Standard Deviation { % /day)
x ; =1
Lt ZF S8 LTl chet M=X xRS

threze AR Al thg Akt Hls=

3 Bkt

3 V4] B g 3 BRI

Normalized Prices

S efficient frontier® T+

2001-01-01 2003-01-01 2005-01-01

2007-01-01 2008-01-01



(& V-4) Correlation Matrix

et | 2 | RS | A | 28 | VAl | Mz | EZ | SN

38t | 100 | 66 | 74 | 66 | 70 | 72 | 83 | 66 | 52

M | 66 | 100 | 66 | S1L | 70 | 69 | 66 | 53 | 36

RE | 74 | 66 | 100 | 61 | 67 | 68 | 73 | 57 | 47

MR | 66 | 51 | 61 | 100 | 61 | 55 | 94 | 55 | 57

28 | 70 | 70 | 67 | 61 [ 100 | 63 | 72 | 55 | 46

A | 72 | 69 | 68 | 55 | 63 | 100 | 73 | 56 | 40

HZEY | 83 | 66 | 73 | 94 | 72 | 73 | 100 | 72 | 60
Hzt | 66 | 53 | 57 | 55 | 55 | 56 | 72 | 100 | 41

EM | 52 | 36 | 47 | 57 | 46 | 40 | 60 | 41 | 100

(D Low-risk, Low-return

A risk el #HA Al ARl vl S8l 41.9% % 7t
Z =31 O ggo] BAleR 37.6%, A7) Al AR 12.2%S JYeRlz

ek

(& V-5) Low-Risk, Low-Return

Hodtd UFAO| RIS

Expected Standard . , ) Optimal

Retum/y Devly Min Weight | Max Weight Weight
318t 11.9% 30.3% 0% 100% 41.9%
2N 5.8% 45.0% 0% 100% 0%
= 2.0% 35.5% 0% 100% 8.3%
MR} 3.6% 40% 0% 100% 0%
=8 2.7% 39.9% 0% 100% 0%
7|A 9.9% 41.7% 0% 100% 0%
HZEY 7.7% 31.9% 0% 100% 0%
HZ 13.5% 37.6% 0% 100% 12.2%
= -12.3% 33.1% 0% 100% 37.6%

FAAAEEZ S | 1.52% 27.2%

N
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(2% V-5] Low-Risk, Low-Retumn Efficient Frontier @04t UHZEAIO| FERIAMIE
‘ Efficient Frolntier
0044 * * ]
R
0.024 el
£ ool 4
E
3
-0.02+ B
0.041 J
“
0.0 0 .=5 1 .}':I 1 .=5 2.='3 2.=5

Standard Deviation { % /day)

@ Mid-Risk, Mid-Return

N
N

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

risk o 22l A5 WA TR 982 12.32%7 1 slEt
A 73.3% Al 26.7%= FAE AL AARkaL ok

(& V-6) Mid-Risk, Mid-Return i Zi{FA|0| FIMAAHIE

;Xeﬁﬁ‘:;?; St;zs;rd Min Weight | Max Weight 35’::;?'
sat 11.9% | 30.3% 0% 100% | 73.3%
71 58% | 45.0% 0% 100% 0%
SE 20% | 35.5% 0% 100% 0%
At 3.6% 40% 0% 100% 0%
ag 27% | 39.9% 0% 100% 0%
71 9.9% | 41.7% 0% 100% 0%
eSS 7% | 31.9% 0% 100% 0%
a7t 135% | 37.6% 0% 100% | 26.7%
£Al 123% | 33.0% 0% 100% 0%

FARAANEEZLS | 1232% | 29.8%




[O& V-6] Mid-Risk, Mid-Return Efficient Frontier Qo] ZZ=AlO| Z[&RIAHIE

Efficient Frontier

-
0.04 4 . 1
*
o024 i
5 -
= o004t i
E
=2
T
o
002+ 1
_0.044 4
“e
0.0 05 1.0 15 2.0 255

Standard Deviation ( %/ day)

(3 High-risk, High-return

riskE 7Fe?t Hurwo® Ages 4 24 el 100% FAkst
= ZoR JEsith

(E V-7) High-Risk, High-Return oidi ZiZAlo| X|HXAHIE

?‘;ﬁfx St;zs;rd Min Weight | Max Weight 35’;:;:3'
33t 11.9% | 30.3% 0% 100%
7N 5.8% 45.0% 0% 100%
ss 2.0% 35.5% 0% 100%
A} 3.6% 40% 0% 100%
ag 2.7% 39.9% 0% 100%
I 9.9% 41.7% 0% 100%
xS 7.7% 31.9% 0% 100%
2t 135% | 37.6% 0% 100% | 100%
£4l 123% | 33.0% 0% 100%
FAANEEZEQ 13.5% 37.6%

N
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(a3l V-7] High-Risk, High-Return Efficient Frontier it Zi{FAIO| XRKIAMYE

Efficient Frontier

»
0.04 4+ -
»

0.02+ *
5 Lo
= poo+t
£
=
7]
i

-0.02+

-0.044

Se
t t t t t
0.0 05 1.0 1.5 2.0 2.5

Standard Deviation { % /day )

2. OfQ] FEAIO| CHO & KpAHHE

ek 2Rkl sl FEe] oz sold FAlo|7] il
sfje]F2lo] thgk AR effcient frontierS ol HJth

(32| V-8] si2IFA|(Dow Jones Index) WA FA| EFEI|A

Normalized Prices

1 > }'In ﬁ
A N ”."l",lﬂ
'IIN industrial ol e

te |
Wyfn financia
\u \m*f technology Rkt ."

2001-01-01 2003-01-01 2008-01-01 2007-01-01 2009-01-01




(& V-8) Correlation Matrix

, . N consumer| basic | teleco | . .
technology | industrial | healthcare | financial | energy u I. utilities | estate
goods | material | m

tedmology | 100 73 47 59 34 46 56 66 | 40 | 43
industrial 73 100 66 78 51 70 80 71 59 | 66
healthcare 47 66 100 59 43 68 57 56 | 56 | 49
financial 59 78 59 100 | 44 66 66 67 | 53 | 81
energy 34 51 43 44 1100 | 47 59 41 53 | 42

COMUMEL | 46 70 | 68 | 66 | 47 | 100 | 66 | 59 | 60 | 60
goods

basic

. 56 80 57 66 59 66 100 61 58 60
material

telecom 66 71 56 67 41 59 61 100 | 51 55
utilities 40 59 56 53 53 60 58 51 | 100 | 49
estate 43 66 49 81 42 60 60 55 | 49 | 100

(D Low-risk, Low-return

risk 55 efficient frontier’d H# FFo2 A= 74 AHA
Aol 65.4% HZALR FiEo] 20.2% 2|1 AE7EA AR 14.4%E
el Aoz BAEQTh

(E V-9) Low-Risk, Low-Return it 3jje|FAlol XA AMAHHE

1l
N

HISEr2> AU 1onNOrarEHl o p—v co0 T T V>0 - <

Expected Standard i . . Optimal
R;urn " Devly Min Weight | Max Weight V\?eight
technology | -10.60% | 33.80% 0% 100% 0.00%
industrial | -2.80% 24.60% 0% 100% 0.00%
healthcare | -1.00% 19.40% 0% 100% 20.20%
financial | -4.50% 33.00% 0% 100% 0.00%
energy -5.00% 38.40% 0% 100% 0.00%
COQSO‘;Z“SQ 2.10% 16.80% 0% 100% 65.40%
basic_ 4.00% 30.70% 0% 100% 0.00%
material
telecom | -1320% | 28.10% 0% 100% 0.00%
utilities 0.10% 21.70% 0% 100% 14.40%
estate 1.00% 34.10% 0% 100% 0.00%
AATEZAS | 121% 16.1%
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(& V-9] Low-Risk, Low-Retun Efficient Frontier %4

=E|
=

oiefFAlel ZARKE

Efficient Frontier

-0.01+

-0.02+

Exp. Ret {%iday)

-0.03+

-0.0a+

-0.05F

0.0

1.0

1.5

Standard Deviation (%/day)

25

2 Mid-Risk, Mid-Return

riskE =7 &2l 4

[e]
L)

ul=Alel ojg

pae) =]

FUELS 3.23%7}

. AAR] Akl 60.1%S 18]a AHA AR UmA] 39.9%S T4}
dloksls Aoz AT

(E V-10) Mid-Risk, Mid-Return it sfiQ|FAl0] XM AL

Expected Standard . , . Optimal
Retumy Devy Min Weight | Max Weight Weight
technology | -10.60% | 33.80% 0% 100% 0.00%
industrial | -2.80% 24.60% 0% 100% 0.00%
healthcare | -1.00% 19.40% 0% 100% 0.00%
financial | -4.50% 33.00% 0% 100% 0.00%
energy 5.00% 38.40% 0% 100% 0.00%
COI;SO‘;?:L 2.10% 16.80% 0% 100% 39.9%
basic_ 4.00% 30.70% 0% 100% 60.1%
material
telecom | -1320% | 28.10% 0% 100% 0.00%
utilities 0.10% 21.70% 0% 100% 0.00%
estate 1.00% 34.10% 0% 100% 0.00%
AAEEZR | 3.23% 23.4%




(38 V-10] Mid-Risk, Mid-Return Efficient Frontier 2joit sliQjZ=Alo| RIS
Efficient Frontier
4__'__'__,__——0

oo1d J

0.00 4+ » 4

‘%; 001 —

g -0.02+ - q
2

£ 003t ]

-0.04F 1

-0.05 \ —

2.=IJ 2.=5

0.0

1.0

1.5

Standard Deviation (%/day)

(@ High-risk, High-return

riskE Hi 7 &8l B¢

LA A 100%S B2l 4

5L 4%7} HE Zlog EAEITh

(& V-11) High-Risk, High-Retum o4 3ji2|3Al9| AN

Expected Standard i ) i Optimal
RX;urn i Devly Min Weight | Max Weight V\?eilght
technology | -10.60% | 33.80% 0% 100% 0.00%
industrial -2.80% 24.60% 0% 100% 0.00%
healthcare | -1.00% 19.40% 0% 100% 0.00%
financial -4.50% 33.00% 0% 100% 0.00%
energy -5.00% 38.40% 0% 100% 0.00%
COQSOZ?:L 2.10% 16.80% 0% 100% 0.00%
basic_ 4.00% 30.70% 0% 100% 100%
material
telecom | -13.20% | 28.10% 0% 100% 0.00%
utilities 0.10% 21.70% 0% 100% 0.00%
estate 1.00% 34.10% 0% 100% 0.00%
AATEZES|  4.00% 30.70%
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(32! V-11] High-Risk, High-Return Efficient Frontier o4 sljeFAlol ZRIXIAMHE

Efficient Frontier

o001t ]

oool - J

-0.01F ]

-0.02+ *

Exp. Return (*/day)

-0.03+ 4

-0.0a+ 4

-0.05F ]
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Standard Deviation (%/day)
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20093 8U A Y3} A HEE 172.79 ZHE FAR}; AR
IR vEel g AlEel Stk 2 Sl)AES 100% 3R], S

2 20099 70% BlA] B2 dlar k(2008 T 90%)

-

E VM) QB SR Y

2y
=

Hedge Hedge SE5A
sxeE | mojy ! )
=oH Ratio(%) o
(3/4271)
A $ | 58942 | 62989 | 5893.7
e | T € 50.0 51.8 50.0 99.1 100.0
TH $ | 3,0555 | 3,352.5 | 3,269.4
<2 $ |10,663.8| 9,346.2 | 3,269.4 72.3 75.0
Sl $ 8455 | 7982 | 592.0 742 75.0
€ 46.1 46.1 33.4 72.5
$ 280.8 | 280.8 | 279.0 99.4
o R-Fat € 160.4 160.4 160.5 100.1 1000
¥ | 7,766.4 | 7,766.4 | 7,766.4 | 100.0 ‘
ge]ol=a} $ 442 442 44.1 99.8
$ |20,784.0 |20,120.8 | 16,838.5
A € 256.5 | 2583 | 2439
¥ | 7,766.4 | 7,766.4 | 7,766.4
A 20004 F1AF-L-L93] A57 3)9]
dlo] APAE AAHES XA 71E

el s Al A IUdETIE 9dle A
ofaL ghellA] Hleol] ek WAks AEshL sl Tl 3
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T g =i =&
SRR 100% 100% -
a2l 0% 50% A50%pt
A4g: 2009 FHIAF--8-91993] #5339
GE VI-3) ai2iFA] S| 29| HAN HE
= 094 10¢at g
w7 70% 50% 524
3|3y 70% 60% 50%
=7} - A10%pt -
A5: 20099 FYAF44193] Al5A 39
L. Eel|X] ol sHe| Akl
CalPERS®| 7% 94 el QoI Fo B4 & A= Folge] W
= W 2 JEE vURHES B3 F H=e] A7) £E Al

@A CalPERSE <520l thelirte @lixlE kx| e Zi& WA=
2 A E3E dA] H1EgS 25%2 sk glon, 6Hﬂiﬂ?ﬂ01] RGPS
QHoR QA AL WA sk ol et BE o4 vlg
100% 2 AskaL gick
UE AFAF7]F(GPIF: Gobernment Pension Investment Fund)©]
1R eghl tigh ZItirels F(0) & THgskaL SRS S
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E VI-4) diel H=7129] #fixlu|E

"] (CalPERS) | Y¥(GPIF)
of| 2| FA SN ES 232 112
#Hixlol3 Unhedged Unhedged
Z27A/H|S 25 0
xR FAH|E 29 78
#Hixlol3 Hedged Unhedged
SRS 100 0

A5: 20099 FYAF244193] Al5A 3]

2. Mo

7} selSAR

N &R A B9F SR Hlge] duht Eojof dl=riet Ve
A vlEREE it tekdt A BlES ARsherldl wel A%E ol
A7) Wizl o FEAQ1 wdho] JiYgEnh #9E R EAlel B o}
Fet 7] A7t QAR oA A A HlEE DvRlA] Bl dig
Bt g Ealal e AFolt

oje} o] BN X Al their] olEHoR rhEdt g o
7RZE Atk dlE Bl HEH ATE oM AW IEES 2Asks 7
o] B/ 18RS ARERte] B91 SX] BAIE aldale v el
AN F-E(behavioral finance)dllME FAAIL] 2)E R 2AHS 2Hsl=
T8 st 9 F8|(regret)?] FEE ARSSE] wlEe] HHEAoR Hols
AR kg 91 SR EAMe] EAlSA] Retia FYRc

71EATe] 2#E el EW o33 2tk Perold  and
Shulman(1988)= 218 &lX= “Fd (free lunch)" 02 3H9|3le] ¢
A R 71 e Mgt glo] TEZT] 09 Y8S Fole AoR V)
<319 100%314] Hl&o] FHAolglar F3IItt Fisher and Black
(1989,1990)2] A7l T8 e, BE AR 59 I o]



U g ]9z Adegle] mAIFEA thel Ut FAE 3 75%31]
H|go] ZZolg}a 4313t Fisher and Statman(2004)-S JEjZ] 2%
Z(behaviral finance)S EUZ FARAELS AFHQl H-EiPV|ES
2] dela g 2918 SR|ell T8l (regret)] AE, I A
e FARECAl ABH R 50%2] e FA] HlEo] HZFolgke A
& Fusleles vhetha Fgeith o]ek thEA Froot(1993) AilA]
© R3S AR 71E7EX](Fundmental) 2 Sop77] vzl 714 e=
AFsA] edom 20~301d9] A7lel 27l F3IA] benchmark 7P W2
HE7(volatility)= AFES7] wiizel] a7 sFA] %2 Zlo] HAde 4
STt o] o= Campell, Viceria and White(2002)= 22 =] 21
kS B3 EARlE0] AREe] FEZE Qo dje)FA] HlgolAte] g9
d wE28 T7PIRITa sl F(-)9 s TSI

TR d7] BleS AAEla e 71E A7Ee =3 fAH A
2 2871l o8l Al 919 ER] P gsith dl=2 2004
%ol Mellon/Russell®] 2AIGE A A|A] 7| 8FA A E(Harris 2004)°] tigt
ZApl oeh, 30%2] FAREE A s 9E(no hedge) AL,
34%°] FARES 50%2] A HAS, 14%= 100% A F2S A=
a19.em 13%% 7[EF thE 3R] HlES AEe 2oz Yot w3t
Zinjct s Hl&S th2A Ageta ledl 9=e] A9 oF 60% s
e A Agela gl v, Ao g Tl 50%314] 12
31 100%3R1E A<l Hls=3t vlFo 2 AEisiar ok

AR R & uf TR 50%3A]2] HAE wol AEsla Shs ZleR
Uehda slo #8919 siRE S 7t six] FA gle Aoz Heldk

Lt SLHSLAR

SUAE7IEY ool FAb HlEE Rt 99d ddES
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alo] ZAFTIZ a2l ARte] FApFe] Aol 20% FED o 4
aul o] 5%0lM olu] AR HAAE A WS Aol AdTE

7l

< A9 A7t gle FIaL BgF 90%<F 50% = FA Bl 5
= 3% A7 algEle A ARl BleE A7 75%20F 60%cleke A&
Aglom serpite] Ex} HlEo] AL 10%F =R Zol5H, S
= o] Fhe S stk

olggt ATATE npgeR AP FHIAFY] FAHES djefAdl o
sld= 100%3179730ks afe]F2lel] tigh alldHlES 50%= star A=t
© FHAF7IEe] WA BAE el &2 HAeR sje] At
H]Zo] 100%Y 455 BAsle] 4 AEclug 33 o 2] g
el WEE AHE D eAs Alslsick

=RAF7IEe A kIR HlEe T HEHA8(2009)
Markowitz(1952)2] H-AHRES 083l 20061 7158418 &%

oL

tlo

_

Al ARSI Qe B84 TR el 47R] ZEER|Q S Portfolio #1
AANE EEZ2]Q), Portfolio #2(5%T2E L%BL) Portfolio
#3(FH TEZT|Q), Portfolio #4(5%+2 TEZ2|Q)E 7|F0=E 3o
st dgulF =2 T AP 30%<] A Aokl gl gl s
of 717} AUR| o5 AAstal AESE Zejn]ds melsle] 45 sivith

w2, ek EA] vle A%e] 73 sl gk &4 oect
ol digk AlekzAe] ghe u) B4AY, IdAs7Ee] IAlE wEe] Al
FHoF fAEE & FellA] A (zero hedge policy)o] @Al= AgsHA|
T FRIAF7IE] 30%7K Aol FAE STMIA EEER S EAFEA
ol w2} A& $kelS(forward premium)©] 0(zero)©l2h= 7F8 slolA=
40%~50%2] A H]&o] Ao TReF x| H]go] IRt 2o
gk #A] B2 25%71A1, A tigh #l|x] Bl 50%7H] 1A
of g}l % STk
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2 AFoME T FA18(2009)] A7EHE FU3H Markowitz(1952)
o] BF-FARES ARBINE SRR AMGE BUS dle] AMiel] & E|
olele} T3 dlofe] il Zek gej(+) AR <lsle] A5 Sl4]
A AReE software$! optimal traderolA= F240] E715310

SHIEFrA18(2009)0] ARSSITE =], iR, aleF2ER,
Fell), shfAAER, TP Ahe AR Ak gel B A= 8
o] Aol disiME 100% sk o] =RIAF e =391s]e] A
3L Qlolal HEZH o] EA 0% 100%317 HlEo] HAo|nE XA &7 ]
& FHL 2 (Dowlones Index)THS aElEiith Zb ™
Dowlones indexZS 7HE #Apto g BAS A3 siiom 31 HleS 0%
25% 75% 100%2 Zz} Uro] Balsle] oo w2 7i4elEy} 98

rahel Wsls S8l

B 717K 2000 7€ 1429~2009'F 7¥ 129700 1d @9j=

A Alfe] o]fofHIths 7Fdol) 71 AEHE ro] 7 A HlS
Agsio] AL o= E9 20009 Aoz ARl 7Y 149 2R

A 71F TR ot AT AR TRU(2000 129 299)
s e :ﬂ_%ﬂr Hlasle] AFRSEo] 7IE e Wt 2R3 wo]
Apptel] dld Aol $heo] MBS A8 Wska Al IRhdzx) AR
Fgo] FRIHAY) B} 2 wole 8o IS afE erhe
7Fgoll 71% dlolEld] dlgdze] $hee] WS Wit HloElE At
ga19iek olglgk Wi o R 2009 7€197] BUE o g 7t dwn}
o} 353 Agale] B Hdsisict
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7t. 0% 3

el Alel] diEl] dE Mol = AT O Low-risk,
Low-return®] 72-90l= 2.16% @ Middle-risk, Middle-return®] 739l
6.81%(3 High-risk, High-return®] 7%= 8.83%2] F2l&5 217} v}

W 2L

(28 VI-1] 0% §AY AS si2lF4AlDow Jones IndexjZopdd 4| EF7|1A

Mormalized Prices
T

energy

industrial
financial
teleco!
p A
’ﬂ ‘M W* "M N “L‘p el
m technoYogy

' ' ' '
20010101 21]!]3-!]|-!]| 2005-01-01 20070101 2008-01-01




Ol

E VI5) T ol 37 2ok aieRol JiirelE J FiiTEu WE AN ARMHE

Expected Optimal Weight

Retumy | Do DO T Midde | High
basic_material 4.00% 33.00% 0.00% 0.00% 0.00%
consumer goods 3.20% 21.20% 64.10% 35.2 0.00%
financial -5.20% 35.60% 0.00% 0.00% 0.00%
healthcare -0.30% 23.50% 20.80% 0.00% 0.00%
industrial -2.70% 27.90% 0.00% 0.00% 0.00%
technology -10.80% 37.00% 0.00% 0.00% 0.00%
telecom -12.40% 31.00% 0.00% 0.00% 0.00%
utilities 1.30% 25.50% 15.10% 0.00% 0.00%
energy 8.80% 33.90% 0.00% 64.8% 100%
estate 0.50% 37.30% 0.00% 0.00% 0.00%

& VI-6) 7 T 20 TA RRilo| o tE0 WE A2 $AE

Low Middle High
Expected Return/y 2.16% 6.81% 8.83%
Standard Dev/y 20.60% 27.20% 33.90%

(32 VI-2] 2 3= xpAto| Efficient Frontier

Efficient Frontier

003+ ]

0.02 g

0.01 1 ]

-0.014 . ]

Exp. Ret (%/day)

002t o ]
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Standard Deviation (%lday)
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Normalized Prices
T

energy
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industtial
telettm financial
- L
l\ ﬂ*“M M ,W N W "
ll_ui'm\ te¢hnology
& VI-7) 25% i 47 ok sielralel 7ioiRlE H il WE AN Al
i
Expected Optimal Weight
Retumy | orondard Deviy— o Middie High
basic_material 3.60% 32.50% 0.00% 0.0 % 0.0 %
consumer_goods 2.80% 20.50% 64.20% 38.4 % 0.0 %
financial -5.50% 35.20% 0.00% 0.0 % 0.0 %
healthcare -0.70% 22.90% 20.90% 0.0 % 0.0 %
industrial -3.10% 27.30% 0.00% 0.0 % 0.0 %
technology -11.20% 36.60% 0.00% 0.0 % 0.0 %
telecom -12.70% 30.50% 0.00% 0.0 % 0.0 %
utilities 0.90% 25.00% 14.80% 0.0 % 0.0 %
energy 8.40% 33.40% 0.00% 61.6 % | 100.0 %
estate 0.10% 36.30% 0.00% 0.0 % 0.0 %




@ Low-risk, Low-return ¢! 73%- 0% Az} vl $& 2.16%
A 1.77%% 743 Zs & ok @ Middle-risk, Middle-return <1
7350l = 6.81%04 6.22%% 12]3 B High-risk, High-return¢] -3l
£ 8.83% A 8.42%= F2lE0] FojEx Stk

CE VI8) 25% VR 220 A Aol S AF0 M2 B 97 40U

Low Middle High
Expected Return/y 1.77% 6.22% 8.42%
Standard Dev/y 20.00% 26.10% 33.40%

(32 VI-4] 25% SEY A ROl  Efficient Frontier

Efficient Frontier

Exp. Ret (%/day)
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| VI-5] 50% 3|AY A< si2iFAl(Dow Jones Indexj2obd F4| EFEI1H

Normalized Prices

ol W ﬁﬁr{gw o i
i P
. ot
indus ia
ﬁnanmal
" ,M v "M 4

! "‘ibm* technology H
CE VI-9) 50% &2 AS dl2|FAlDow Jones Index) Zopd FA! TFJ1AH

Expected Standard Devly Optimelxl Weight .

Return/y Low Middle High
basic_material 3.20% 32.50% 0.00% 0.0 % 0.0 %
consumer_goods 2.40% 20.50% 64.40% | 352 % 0.0 %
financial -5.90% 35.10% 0.00% 0.0 % 0.0 %
healthcare -1.10% 22.80% 21.10% 0.0 % 0.0 %
industrial -3.40% 27.20% 0.00% 0.0 % 0.0 %
technology -11.50% 36.60% 0.00% 0.0 % 0.0 %
telecom -13.10% 30.40% 0.00% 0.0 % 0.0 %
utilities 0.50% 25.00% 14.50% 0.0 % 0.0 %
energy 8.00% 33.30% 0.00% 64.8 % | 100.0 %
estate -0.30% 35.50% 0.00% 0.0 % 0.0 %

@ Low-risk, Low-return 2] A% $UE2 1.37% %= @ Middle-risk,

Middle-return 5.98% 12131 © High-risk, High-return?l 7Sl
7.99%2 Z¥z} slgels AL o4 4 9tk



(& VIF10) 50% I A0 HA AR 2/ £F0| WE & A2 £AE

Low Middle High
Expected Return/y 1.37% 5.98% 7.99%
Standard Dev/y 19.90% 26.50% 33.30%
(02 VI-6] 50% SZY A KKto| Efficient Frontier
Efficient Frontier
o1 g e 3
] : :
g -0.02] E
.04 E
> o Sta1n;ard Deviation [".-n-'da‘:rjs =
2t 75% s
75% A= 50%A7Q) A-7ot TLe RS Holal Stk
(a3 VI-7] 75% §|1ZY AL si2/FAl(Dow Jones Index)ofs FA EFEJ1A

Normalized Prices

'4.-'

ORI g
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financig
oh u
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M " N f e i i
\1, m\"" 3 technology o
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2331}31—31 23337‘31731 23357‘31731 23377‘31731 23357‘31731
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E VI-11) 75% o AP 20k kol el &

RITT WE 2K AfLkfR

Optimal Weight
Expected Retum/y | Standard Dev/y Low Viddle High
basic_material 2.80% 32.70% 0.00% 0.0 % 0.0 %
consumer goods 2.00% 20.90% 60.00% | 35.1 % | 0.0 %
financial -6.30% 35.30% 0.00% 0.0 % 0.0 %
healthcare -1.50% 23.20% 23.50% | 0.0 % 0.0 %
industrial -3.80% 27.50% 0.00% 0.0 % 0.0 %
technology -11.90% 36.80% 0.00% 0.0 % 0.0 %
telecom -13.40% 30.50% 0.00% 0.0 % 0.0 %
utilities 0.10% 25.30% 13.80% | 0.0 % 0.0 %
energy 7.60% 33.50% 0.00% | 64.9 % | 100.0 %
estate -0.70% 35.00% 2.70% 0.0 % 0.0 %

GE VIH12) T5% FIYL B0l HH RAO| Sl 70 W2 5 it 408

Low Middle High
Expected Return/y 0.82% 5.56% 7.55%
Standard Dev/y 20.30% 26.80% 33.50%

(23 VI-8] 75% ALY AL

KHAO|  Efficient Frontier

Efficient Frontier

0.03 +

0.02

0.01 4

Exp. Ret (%/day)

=]
o

o

} ; ;
1.0 1.5 2.0
Standard Deviation (%/day)

oL 100% &t

100% 7]

B
(=]

FOEL 0.36%, 4.92%, 7.10%= 312t 3 AL & 4

21
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T2 VI-9] 100% sIAY HP d2FADow Jones Index)20pH F4

TN

Mormalized Prices
T

T

-

technology

\
20010101

'
200320101

'
2005-01-01

'
20070101

'
20090101

& VI-13) 100% sifeid 27 20k slierdiol 7iirelE H Rl WE 2K Al

Optimal Weight
Expected Return/y | Standard Dev/y Low Viddle High
basic_material 2.40% 33.30% 0.00% | 0.0 % 0.0 %
consumer_goods 1.50% 21.80% 58.50% | 384 % | 0.0 %
financial -6.70% 35.80% 0.00% | 0.0 % 0.0 %
healthcare -1.90% 23.90% 20.50% | 0.0 % 0.0 %
industrial -4.20% 28.20% 0.00% | 0.0 % 0.0 %
technology -12.20% 37.30% 0.00% | 0.0 % 0.0 %
telecom -13.80% 31.20% 0.00% | 0.0 % 0.0 %
utilities -0.30% 26.10% 11.50% | 0.0 % 0.0 %
energy 7.10% 34.00% 0.00% | 61.6 % | 100.0 %
estate -1.10% 34.70% 9.50% | 0.0 % 0.0 %

(E VI-14) 100%

HEY A0 T KMo| 9

230 W2 B ozt 4o/8

Low Middle High
Expected Return/y 0.36% 4.92% 7.10%
Standard Dev/y 21.00% 26.90% 34.00%
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(03 VI-10] 100% 3R AL xHAkQ| Efficient Frontier

Efficient Frontier
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21.20% 2.50%
21.00%
— /.
20.80% ‘-._‘-‘-* / 2.00%
20.60% »
20.40% .\"\_ ""‘"‘--...K ‘.-l"/ 150%
20.20% -}.{.—-
20.00% \l\./ ~_ 1.00%
19.80% ~—_
19.60% “_’ 0.50%
19.40%
19.20% T T T 0.00%
0% 25% 50% 75% 100%
= Standard Devfy  =—#—Expected Returnfy
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VII, 4mw3) Z Ge3F7)521 E1l%4:

1. M E

nl=r AEszEg] B7|x|eh e E4o] AoteA 2007 d gl A%
H 389715 2008d 99 Lehman Brotherse] 3to g sl elslylo],
719 A1893do] FdseiA 41878 tlEo] FAAAe] Fsisint.

o] 2 FEHI FFH7I= 20081 4AHET ol AMAECR ZgA|odzio]
o551 2009 1AREZ[OI7HA] o]ofAHA] AdxI= ZAlERE ohe} A
32 A FEOER) B AZTAAE Akt d3ke iAok

olggt §AZ oSk VIgnht Fwe] Alole AR Uit 7le
APRE 7L e e EhEAle) Thet TRt gk 4714 8xdeke
TARL ¥ A715ECdA dE= XAl =AUtk

A F7Re] St o] FAARte] 77} sletslal, SheiE
o7 oxEsle] AL AR sl Agole SIS aiRIskH]
& sielFARRte] TR AAsislnh AR, AR, s8R,
AR 5 o8] 7R AR89 Ths 71e-8el Foldl §1-89ES ol
Hozy 7laxEZe L 439 ¥skE Zesisich

e Fefslehe B Bl S7kE vERAR, FAll
AT WS AR eEMN AYH]E(funded ratio)o] A &
oA = Ak

& AlMe ale] F8 971521 "= CalPERS, 74t CPPIB, ¥
GPIFe] thell 1-gte] 87479} H84e AuEa, 591718 stol

149

L=

o0dof>Hm - lonlNAlrQHo tost



oy
S}

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

B o] PAE Thewt 2ok AEd] olo] ApAdNE T dleldr)R
o) EASS AnlEa, 7 ok AReINE 2R Fg9l) e
S ale] wsls BAsl) Aot 340 B3 slelelr)Eel
AR Bz 20dE Fl3esd g RS AN

2. F2 OiRINVIS2| SXRAY

7L 713 S

OECD “Pension Markets in Focus”®9l W=, 2009 F2H &5
7= AAlL A7leEe] & S YoWA OECD =7h A7la<
2008 Hit FAES -21.4% = FHEATE A AlA F2 i d7]
¢l CalPERS®} CPPIB= 2Pdel Z}7} -27.1%, -18.6%2H= AMS ot
FAES 715310, 2009 ol FAAEE] sjEoR ES IE
At gieh B2 =] 715 2008139] =4 Zo] Z)7] uljiEo] 2
29 Al ETela SRS e SlEsiAlE Kok deolth
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sk NPF 1988 216.0 23.2

o2 CalPERS 1932 183,3 1.08

FHutct CPP 1997 102.0 6.8

QURZT) GPIF 2006 1,159.6 23.6

1) Data refer to fiscal year 2007 (April 2007 - March 2008).
Z}8: “Pension Markets in Focus: October 2009, Issue 6”, OECD 2009
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7124 2aIAZ CalPERS crpiBE" GPIFZ?
FAH|Z(08ZY 14.4 40 27 17.4
2009
At 5.10 234 12.05 3.89
2008 0.01 27.1 -18.6 -7.57
2007 6.84 10.2 03 -4.59
rojz | 2006 5.77 15.7 12.9 3.7
TI= 0005 561 11.1 15.5 9.88
2004 8.07 13.4 8.5 3.39
2003 7.03 233 17.6 13.0
2002 7.67 9.5 -15 8.6
2001 9.01 6.2 4.0 2.7
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e 327998004 2000 62 1,7222187H4] Z7181%.01), 20008 1THIE:
B3jo} 91182 Ao 20024 13389082 Sl ol 20074
2,5309987k2] 2718 = 2008 A7 AEAoR ZTlelA|NE o]
T 2w F971R ele] T sietslel 20009 64 AAl 1,8109]
e 20049 Eo 2 FHSIRI.

CE VI-4) AT CalPERS AWM 30](2009 682t 7|F)
(&) 109}$)

HE 62 JIF 1282 7|F
1985 28.6 32.7
1990 582 57.5
1995 87.8 96.9
1996 100.7 108.0
1997 119.7 128.2
1998 143.3 150.6
1999 159.1 171.9
2000 172.2 165.2
2001 156.0 151.8
2002 143.4 133.8
2003 144.8 161.4
2004 166.3 182.8
2005 189.8 200.9
2006 208.2 230.3
2007 247.7 253.0
2008 239.2 183.3
2009 181.0

Al&: www.calpers.ca.gov
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1985 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008  2009.6

Ak www.calpers.ca.gov (200912 69 715F)

0O AP

CalPERS?| FAFEEZT| Q= 2009 69 31Y @A A7} 7|15es
1,9049] 9212 F 62.6%°) Bk 1,1929] 2212 9] 4 2 oiA)
ARkl FAletal ok AuvlEe] RS 74 5 AR Bk
I 9lont 1990 olF F5917] o<l 2007 A7 = Bt TR EC]
9.79%9l Ga}aL, 2001~2003d0] o2& 7|7t Beke] %8 52 A
OBt 4 10% o9 & A8k qISlth a2t 20089 w8
A7) olFells Hmdt FAFAL HFo R lslo] ket £4-S AdsH
= Ack
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(& VI-5) A4 CalPERS AHHHE $42H2000 682 7|5

e AR} AE'xﬂuclj% i %g o | O %f “;;H;T;
HlE HlE HEHIE o e
e e s A M b i |
53 2.5 1.3 2.0 0.0 0.0 | 100.0
A 46.3 243 20.0 19.0 0.0 | 100.0
_ﬂSAl
AR | 20.6 10.8 14.0 10.0 0.0 | 100.0
QHE=Al | 98.6 51.8 49.0 56.0 68.1 | 31.9
FAl sk | 1192 62.6 63.0 66.0
HEAL 17.9 9.4 10.0 10.0 0.0 | 100.0
EIESY | 45 2.4 5.0 5.0 0.0 | 100.0
E 1904 | 100.0 100.0 100.0 350 | 64.7

*Target allocation effective June 2009, A&7} 715
Z}8: Facts at a Glance : Investment, Oct. 2009, CalPERS

20099 6E 7o R & o FARbee] 51.8%91 1,192¢] 2EE v
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FN 14,6034 Z2] tiRjs] & w nl= FAAIA RSk BHlsE
°F 0.46% % n|elc}. AjPolE 24.3%9) 4639 DTS FASaL glom,
Hgalol] 9.4%91 199 2, 2008WdFE] At A EridEaiall
2.4%<%1 459 2ef7t B Qlvk

CalPERS?| F4%A} H|ZE 200830l Z¥F oz 40%HZE HolHA|
o] 60%9] F& FAHlTS fRlEIleERE A S8Ae] oF
o W ZlgApte] JRslERe @ 4 gIdth <3 ME3>oA] HiXo
2008 HAZEZZ|Q FUEL 27.1%E 715319 om, 3d FirdE

2.5%, 5 HITAUE 3.0%, 109 U5 3.3%E Solxth
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(& VI-6) CalPERSQ| Akt Rl 50|

(@l: %)
T & 1 3 54 10
74| -40.8 -8.6 -0.4 0.4
| 2.8 33 41 5.5
CEY -18.5 44 13.1 11.7

CHAI(ALR) -8.0 11.8 152 10.2

271947 -11.1 - - -

st 7 27.1 25 3.0 33

A4: Wilshire Consulting, CalPERS Performance Analysis, 2008.12.31

Z2=01Z2 =90

O A= 95 F0|

CalPERSE 20099 6¥% &4 1,8109] 28 72 2Hd A=< =
el FeAldelr] e-8ata ok F6917] o7 FES 1990
ZHE o] AR 913k B737], 20008 T) Z2] IT HE B¢} 9.11 |
2 BAE AL A 10~20% o) =S FUES AHIIA
2007 G 22 F89171= Qlale] 2008 -27.08%, 20091
AR -23.49] A £4 7]SsISink



(E VIL7) HE4 CalPERS 428 %0/(20004 6202 7|
(H): %)

A 6 7|1E 12gd 7|F
1984 -3.1 12.9
1985 354 28.0
1986 24.6 15.9
1987 13.8 43
1988 3.9 12.8
1989 15.7 21.3
1990 9.7 -0.8
1991 6.5 23.0
1992 12.5 6.5
1993 14.5 13.4
1994 2.0 -1.0
1995 16.3 25.3
1996 15.3 12.8
1997 20.1 19.0
1998 19.5 18.5
1999 12.5 16.0
2000 10.5 -1.4
2001 -7.2 -6.2
2002 -5.9 -9.5
2003 3.9 23.3
2004 16.7 13.4
2005 12.7 11.1
2006 12.3 15.7
2007 19.1 10.2
2008 -4.9 -27.08
2009 -23.4

A& www.calpers.ca.gov
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(32 VI5] CalPERS 498 %0|(2009¢ 6¥2 7|%)
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Z&: CalPERS Performance Analysis, December 31, 2008

O 74 &

CalPERSE 20091 7€E9] 7|3t &2 -18.15%= 2008'd2] =%
7] olF o} 3HIRA] Zg ZoE UeRdth aefu A 3dgte]
A FlES 2.58%E slEn, A sdzte] v FlEL -3.5%, Al

SES
W 1097 FE 8L 3.25%E K9 F£UES sl gk

(E VIF8) CalPERS x40l

(91: %)
Fiscal year to date ended 07/31/2009 -18.15%
3years for period ended 07/31/2009 -2.58%
Syears for period ended 07/31/2009 3.50%
10years for period ended 07/31/2009 3.25%




O =837 8217302008, 4/4371)

CalPERS?] 2008% % F&2 -13.73%2] vlolUix &S tgus
gt FAE el At A= APk os) -12.22%, H&A A}
ARIE-L 1+0.86%, HluiEIC]Y -1.51%, FEXE -0.86%2 AA| F-2)E0
71edsiitt. Ao Ak AphilEl ARk uide] ofs) -]
$£2o] A%E Aoz Vet

(& VIF9) CalPERS Mz}Q0I=5l(2008.12.31 7|F, 4/4=7)

(4<: %)

AntQol TUE J|o
ek KpAHE (Strategic Policy Allocation) -12.22
Ha= KMHE Actual/Tactical Asset Allocation) +0.86
OHoHERO|(Activity/Timing) -1.51
S5 MEl(Active Management) -0.86
Z40|E(Total Return) -13.73

A4: CalPERS Performance Analysis, December 31, 2008
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(E VIF10) CalPERS XAHHE 20|

(E3]: %)

1Q | 2Q | 3Q | 4Q | 07

98| ‘99 (2000|2001 {2002 | 2003 |2004|2005| 2006|2007 2008|5008 1200812008 2000

ZA 16970 | 64|63 |57 [63|63|62|63|56|52|52|50]40]52

™ | - | - | - -]5|5|5]5]|6|8]9 1012|1311
A [ 26 |24 (29|27 |28 |24 |25 |25[23 |27 |27 (25|24 (24|24
AC| - | - | - | -|-|- - - -1 11212122

B 45169197658 |8 |10/10]10]12
gz 1|1 1|1 |11} 1|31 ]1|1]1]1]|S8

F: ILAC(E7}21% A%, Inflation-Linked Asset Class
A&: Facts at a Glance: General, Sep. 2009. CalPERS

(32 VIl6] CalPERS XAMHE(2000 792 7|3
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A} Facts at a Glance: General, Sep. 2009. CalPERS

4) tSZX|

7h) &t SEXICHARR 7}

CalPERS+= 2007'd 3/427 1% E7K1E ARkt TR ARkte
2 F7N(Inflation-linked asset class)3}e] 2009'dl= 2% 7= RISkl

SITE o] Ak 3, A, =71 A, ARREIARE Sl Ak



APRro R E7RHE 0] Ax PFAQ] el BAdsket] 1odska St
7L
2009 3= E AR (private  equity), FF’dAMKcash)e] ARHIE
HZ S7leisict,

Lh) =97Al o2t

CalPERSE &7 ZRKF] 2% nis dAgo® Hfsit 2ol 8

T @7 B F2 #ola gtk CalPERSS] FARIdslE d7 SHE
el 74wzt 2EHA. CalPERS= FA|9] HiE= flsf Alsl=
U 5t sEdE g2 Aok 5P SR dee gHE fe B
f+ Tl GRS st ol AlgdAe] Al Fgatelyt
O FA FEeME feds FRP7E ofesix At A rRe] 2w
= A& vl flelide Haaae] vi=s S du vt A

N

Jolet. o]2]et Hfale] wiztzX|E CalPERSS] 32 #Hrlkes Adw
AR v EsiTh

Tkl weh S35l v S8 2Hl(2008.12.15)3)0] @E]
= UF dosizlieon, ol FARRS Sola T FApIsE et
7] St Aoz ety

il

Ay

4) CalPERS 2008.10
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E VIF1) 22 BERARtE 2 XI5 3

(9 %)
o ETHIE HIZ S1EHS
TE ™ HIZ(B) B-A Nz | we
72 A 56.0 40.8 -15.2 £5.0 £15.0

At 28.0 21.9 -6.1

32| 28.0 18.9 9.1
A4 Al 19.0 243 +5.3 £5.0 £15.0

) 17.0 22.0 +5.0

32| 2.0 23 +0.3
hAEA 10.0 13.1 +3.1 £3.0 +8.0
254k 10.0 11.5 +1.5 +3.0 +5.0
= Y)A 5.0 2.0 3.0 0~5.0 44
qF 5 0.0 8.3 +8.3 0~2.0 | 0~10
% A 100.0 100.0

A}%: Facts at a Glance: General, Sep. 2009. CalPERS
Ch FAMIS 24 U Z7I40F Shloz ZeZalo Mx

CalPERS9] HEFAER] vlm 413 gHAE 367 HA=o] X EZEE]
5 B3 Ay, Ankdog HAFA $E5 Fo|a VW F F4oR
TEZZ S AT Floz Vet

T'

i) 2T ATl FAEX]

CalPERSS] H-45215 A9 | H)ZL 2000 Xy o] 133
a7 2008 Pﬂi | o] T7 VﬂE Uehl|aL o]om, & FAlg2l4
= 2008 sRE7] o]F hAslitt ol 22 F8971ol 9y $

g 2 XEZE Q. Z¥(rebalacing)= 3 Aoz FAETh



(& VIH2) CalPERSQ| 2|F2(EtFAl K HlE &g

[Sy]

(4 A8, %)

A T2 2 HIE
=2 A 66 38.8
223 AjAH= 56 32.6

AFAH= 24 14.1
R A 21 12.3
dsHE 4 2.1
AR 710 170 100

Al&: CalPERS
2AEd: 20089 29 199

i) A9l 10 E2 HiZa} EXFRALS

CalPERSS] F4J%xR= 2008 2H Bt~ st 5 28907171 4
ol Gkt 391 107 F5 Hlge]l #53ck 2008'd FHRTE] o ¢
FT HTE TolWA] A BAFA 5 Eole T XEZTQ]
< 579} CalPERSE WE &5 952 XEZT|QE 753
FEOR BoRA  HES  FAPI|YEROA)T APIRREEC|E

o
o2
oX

i«
By

(ROE)°] T o o

CalPERSS] E-5F4] 4 20034 ©]F 4000F% oS w"r%]oh:}ﬂ
Y AR o] % 400055 ©lgt= ZUtk CalPERSS] 9] 1055 Bl
2000 ZHF o] % EOJCL FAIE Holobrk 2008 A sh7] o] A9

ZHo| H)Fo] Soluba gtk F25= CalPERS7} 20043745 E] K4
T ‘?7} A sold FEiRiert, 2008 shb7] o]F Hf FAeE =
o5t 22 FESVIR Qi XTEZE 00 S FebiA
9 T HlE2 g Zow g

L=

odo>Hm  lomlNnlrQkoy tosk
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(2% VI7) CalPERSS] Al9| 10E2 HIE ¥ H9F4A 4

300%,
2 5000
26
24 4000
Z 3000
20
18 2000
16 1000
14
12 0
: . . PSSO PSP ) YN
1 Py »@m &»@%Q R@“Lﬁ (’»r;” 5 1»;@,0 @»”’
200 20034 20064 20084 %@ b

iii) HE IS

CalPERS®] % HlF liﬂlé(Servwe), 2132l (Manufacturing),
A(Information) TL=Z A= 9o, =2 F827] ©]F Service
H]Zo] ok 4% 71 soluar, AsiAle] Blsol oF 4%71F =01t

CalPERSS| 229 F§917] o|F ANSiZHTz 7l 23 vlgw
Fole FEUT HISl 1.5% Wel= s, AT 0RIE Hlg
1.6% U= F7kIdch

(3] V8] CalPERSS| ZM H|E

m20084d & 20074 &

x
=
>

o

il
oo




2008'd CalPERSE @ ~Alo] 2.8% =71 39 1.0% A, AR
2.4% ZF3819tt 20081 A% CalPERSS] & H|EE &8 H|So| =11
ZHAY u] | Yt} F ¥EZoorl Zad 2897y
710 CalPERST w697 A vlgs =0la, dzAlolet BAlY
,] H] —1:;]1:!4/\1 Jo]z% _LE_-';{;L] Ooﬂ 4

_H
o,
2
A
o~

v) EE E3F ANE

o

0|)|

2008 CalPERSE WEF 70.6%, T35 20.4%, 23T 9.0%2
HS= 715tk 2=EE691715 42 2008'd 4%7] CalPERSE U
BT HES 1.28% S7MIFCh

CalPERSE 20417] 278 Agd AAER] tigdrlges 81wt
7] wizel] FAEAE -8 Ede U3 E3E 2ERES fAlska st
2Bl aliyo R 248 (Micro), 4-%(Small), 5&(Mid), tHS(Large), =H
g(Giant)e] 753} 4= 73 (Deep Value), 4 718 (Core-Value), Y
A&(Core), 4 473 (Core-Growth), 53743 (High-Growth)2] -7l
w2 CalPERSE= ﬂ%%-ﬂﬁsé(Large-Core) 2B VERAL ik

(3% VI-9] CalPERS 2008 Style Map

Holdings-Basad Style bMap

Ceep-tralue Core-walue Core Core-Growth High-Growth

Small Mid Large Biank

Wicr

A2 : Fund Market Analysis, 819191718 $Ig5:4189=(n|5h)1]Z-CalPERS Vs TIAA-CREF, 2009.02
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228 F897] ©1F CalPERSE 897 AKA9 v Z°]3,
drFefoh AH2gle] HIFS 58laL dEFe] Higs 5 ZoE B4
ks

(

0.
ilo

A} adlRe nael AHEA 94 e £ Qo]
8 Iz

L o)7] el Aol FAH £4Y wie ddk HeEgl 8
Folok ap7] wizel, = 991715 ZAXWA CalPERSE H44 0%
£8HFE vhe o= A,

2p) HZ 7|04Z(contribution rate) QA

CalPERSE &4l Agsln e 13% =9 Hit dAz7d&
(contribution rate)S 2~4% 7FF Qe ofgot). AlF-4C & CalPERS
T B we} Rl AR 9= 2010 795E, 183 Al
oF 7REl= 20119 7EHE FEE 2-4% VsPI= Sslth

o) HE2EAe| U MY 57

ZANA AN A7PES g 2] ATmele Ssly, o
7 A4 FEZPQ0] 5%S FuH TN Al FAR Al TE
A ARERL OPe SERpte R 2%

FEZ QO] 5%E FAFANEA g FARFeo]l Wsk= ARSIt
HARQITEAER) BARE Sl den, FF A gl o)
Hjg) Bkl Sl Bo) ARES RS RIdeh FART AR o
e AR ® e

I
0,
>
2
[o



L. CPPIB(FHLICIAS SR PE2])
1) CPPIB2| 7i2

Zhcte] AFAE(CPP)E 1965 =3l ofa AHe A7l
ZBAZIAGAEZA AAFE AAG At BE A9 FHhe 454
AdeAzeltt  AgRe] QAR Minister  of  Human
Resources Development)?] CPP A= 32 AU lom Al
Z(Minister of National Revenue)?] B3g A5 sl AUtk AHF
B4 Minister of Finance)o] RAFES AAsln Fgola=y} 7|58
A o] A A ek

Fhtetel debael BRdgoR & dejA] = CPP ofewd, <
T, ollge], AFEAR ofge] AlFstn Utk Folee 71w
71o4713tel] mt el It goldyt 25o] dob At o
£ A5l v EXEE FoE e ¢ Utk wole ANRRETRIS
2 2% HFagd|e] S7HE vdsh] sl uid 199 23€ck

Aot 5 AT 1l 3t CPPAIRS] AP ZJEiE A
Asld ol =3|d| Harspd F3loMe gofok BAss 2 T A=
Hhol] o] ad off 2/3715F (97155 6715 ©1) oo §oE Aol
g A=E 23t AHUTE o iR I Rk < Ut

CPPIBY] A8--821e 7KIAERE AFEARE Aol dav9
£ Agsta & Foll YRS mjefe] golen
g R4S ARl s A5
719APJ(CPP Fund Account)oZ g9l ¢
AgFAA e 378 o] FoARE i CPP ¥eldHlE A9l
o7lgs Zh ol 71w E Bledl w2t g

1995\ 299 A152F 2|3 (Actuarial report) ©]F AH 7|52 &
B 71E-8el tigh o] HoAA(=3A AT Tt FAhE viAlekaL

ol
H
L
ot
o
F{F
i)
=
o
au}

N
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IS A7 F FANENITR At AFEASIL(CPPIB)TL 7]
FEES AP Sk A SFEASIASE 720l TR} 5B

Aol FAR ATE FEAP ATARL Uk

=
FALA S AFH9)7]5H(Pension Benefits Standards Act)ol|4] =Z3
of ditty I S & I AT & AlEFe] FARIYS]
H=]o] 7127} Elojof gith= Aot} Wi Sgh A o2 el AARE
7150l A8 F e Alee Wheshl FARIYS)(CPPIB)el ItiE
A8+ Utk

CPPol| A8 A AL T 7P =Tl =AW AL AA XE
9 F 20%7A(2001'd0l 30%= F3h sfelaptel] B £ Sl
ARG oIAT =EE HAQIE CPP FAR= Al ZAEd e
A=535p7] sl Al vt siellx] o] folxol dittar 3k et
ffo] AAEellN A8Ele sl FAl AlghgS CPPRE o] A8dke=
AL R 7fEe] o]FolHrh

3 AgFARIAS e AAAR] ofsliEEd FARNE el digh X
A BEEg 7] fJall Asell APgRIGol Asdhs &4 (passive) T2
A ARl tA] b i 7S Addo] §8%R] erhd
FARg Al o] XA 7ol 1tAE A7} glofAl= Aol sEARE
T TR Qe WE 75 I vE APdReRkEe] CPPIB FAt
£ dPE 5 AW vl APE AFAE S USlth B3 AlRE w
e FAkks Qulx Faks A7 |EfrdeiEnt &2 7|3tel AlHlsE

(e}

HHrofok 817 mlEe] =2 3Eo] WoR AAE o]k &2 ol



2 23 Ay dell A5 S @ ¢ e oRE dAETE
ufebx] 20000 A=2] F2RAl g 7o) o= A §8Ea =
g3t FA e FARl] AR

OE ek ARRAEY] F7 sl B AT ARRA
& A IgEda CPPIB §4 712 358 & dvkn i w3
AZF CPPIB AAf7]g°] TR FapEe AL sl FAt 7Fsat
ThH AfZ:E AR} 29k7] wfigel] AREAe] A 3k T4 &
= o] Uitk

npReke R APkl EAIZE Ik AAA e CPPIB 919
Sl Avcte] =2 71l tigh e AR Adle] dth SRRt
AR= ol dgkE AMgshe AS dAlEk il T 71 BFARe} 2ol

& T 1REAEA A9gle] BaelE AN ¢ UES FENS JME

g

3) ZMI2E iz A 224

O 2APke8 e

CPPIBS] AT 5= 2009 9€H 1,2389 7ivict €ie] 7]5]
Ao 9lt) AYF FREE CPPIBZF AHE 19999 4459 Ayct &
2 o]F x&AH o7 Fylsle] 2007\ 1,2279 Ayt 2] Hux o]F
FHY7IE Q18 271 slEke® <lsled 2008 1,0559 ATt 2
2 skt 20091 THA] SlEgolch

(E VIF13) CPPIB HzlZ2 0|

M | 1999 | 2000 | 2001 | 2002 | 2008 | 004 | 006 | 006 | 007 | 008 | 2009

B | 45 | 487 | 536 | 556 | 705 | 813 | 980 | 1166 | 127 | 1065 | 1238

F 1 20099% AT A2 395E 997449

N
3

L=

odo>Hm  lomlNnlrQkoy tosk
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(32 VIK10] CPPIB H&2 0|

140

120

100

80

60

40

20

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

O 2P

CPPIB9] w5213} alef52]e] 8= EH 2001 392 @A =
T2 O EZE 300 TGS 7[Elalo] FAEA 30%2] S
A2 F 15%= vmFA, WA 15% = i3 oprlols2ld] 2zt
FAEAS 270l AUl At EREF7E(Toronto  Stock
Exchange Index)o| &sk= QlEl~f=g 8Tk 72 FAE
S&P 500452t MSCI EAFE AFHER -85tk 22y 2000195
B ZSZ(active) F2AFA] tigk 1ol 8% o] A5 (passive) FA}
wek ol A54 FAlw sbeeiA =Hal FAcske] dgko g 2001

AEE Zglaag F2o BExle AREH| Edc)

)



(32 VIF11] CPPIB RpAHE 0|

INWESTMENT PORTFOLIO (5 billions) M Equities
A af Marei: 31 Inflation-senskive assets
M Fixed income

B & & B
I
]

=]

2000 01 ©02 O2 04 O O OF 0B D92

(32! VIF12] CPPIB XRARHE 0]

AS AT MARCH 31 (5 billians) 2009 2008 2007 2008 2005 2004 003 2002 2001 2000
INVESTMENT PORTFOLIO
Equities
Canada 156 28% 202 290 277 26 117 100 50 20
Foraign dwabpad markets 404 475 461 327 2048 a3 5.4 41 21 04
Emerging markets 46 07 - - - - - - - -
Fixed income
Bonds 284 302 202 272 2B W2 MO0 326 3|3 3I5B
Other dabt 18 11 - - - - - - - -
Monay market sacurities” {0.8) - 04 08 3 .7 1.2 6.8 6.3 6.3
Inflation-sensitive assets
Real estate? 6.9 6.9 57 42 08 07 03 01 - -
Infrastructure 41 28 22 0.3 02 - - - - -
Inflation-linked bonds 46 47 38 40 - - - - - -
INVESTMENT PORTFOLID’ 1056 1228 1166 980 813 705 B5E G536 487 445

CPPIB= 2003 E F2ojgt £xlsld 7129] Akt olejo] F-git
o FARP] ARkl Az FAE tigkl] ARk ols 3
200030 FARREEE H2e] TR ) vlasl B & < Q)
= 20043 9Y & 7|F0 R AMRZEH(Private Equities), AEFAAMES
o] 2pFsel FAE 1 9o CPPIBYME CPPIBY} PRVIAE =34y
ol 7R FAE Bl 9 & 4 Sith 20049 12€ % 7] CPPIB A

N
)

=

o0dof>Hm - lonlNAlrQHo tost
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A ARFAL 6639 At Dol o]23 gleH ofF 3099 At 2
27} CPPIBOlA Al STk

CPPIB®] 200017} 2009\ d%=2] 2ARHlE-S vlwshd 7P F=21 &
Ao| F2E2H|Fe] Z7Ik CPPIBE] 20001 EEZE|E T2 5%, A
A 95%9] weel FxoldA, #A CPPL] AAS olFsiA Aje] H]
Zo] tiEE A8k ALk olzfet FA} ZEET] 9= CPPIB| A&
Q1 FAFAF BT Fhel] ]ie] 2000 3€ellE F4ol 57%, A
28%, 271EANE 15%2] T2 vl =0

ole} Z2 AR 2] 9150 FAlRE whldlol 589171 o=

rr

e Folg Bysgor, 22 g9 olFele 2e £ 9]
53 ek

(3 VI-13] CPPIB XAMHE w3}

15% Inflation-sensitive asset:

' —— 28% Fixed income

S————— 57% Equities

91056 billian

2000
544 5 billion

CPPIB X EZT]|Q9] AFARIS AHEH, WA FAFAWFS 2008
d 398 62.7%= vl ==, 2009'd 3€olE 57.4%= °F 5%%
= Zasiint A Aele 2008 24.6%°14, 2009 26.9% %
2.3% Z71I9a, 5] 5.6%14 6.5%E 0.9% 78I, 717FEA}
Q1 QlzpERAe| 22%dA 4.3%= FAF ST



ol FEVIE B3l 7EAI7E siERE Al Al vles fhAslkar <h
AR AqEy AA7RE Bistn e e QEgkiERX Tl
= shjjel Aoz kgt

(32 VIF14] CPPIB RRAHIE MFUHE

pulli e

INVESTMENT PORTFOLID 1% billions) (% of total 1% billcns) % of tatald
Public equities 5 465 #om 5 6.7 51.8%
Private equities 14.1 134 134 109
Bonds 84 268 302 46
Other debt 1.8 1.7 1.1 1.0
Money market securities® (0.8) 07 - -
Real estate? 8.9 6.5 63 56
Inflaticr-finked bonds 41 39 47 kR
Infrastructure 48 43 28 27

§ 1058 100% ] 1228 100%

2004 7|HE CPPIBL] EAPaMoM= CPPIBS TEZD|o: =
e CPPIB ZEZE] Q0] FAMZ Adalehflel g & I=F BelEo]
of gtk ol (E MH1) & 20049 8 &A 7H ARME FHo) 2 HA
=6l eu9e Yehla gk

=

=

odo>Hm  lomlNnlrQkoy tosk
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(Z VI-14) CPPIBY| Ex}5/29|

KRAERF) F|AF2) Benchmark Z|cHZ=3)
2 AFAAEETRZ [100% - A A At - 32| AAdRwlan)E
= -5% Wix|n}=H]5 +5%
AT 0% A g At 20%
PEEN oA wE=Y] | ARt WixWEA vlE - ARl | AR
- % 5% A Rt HlE H5+5%
} A PassivedHl] 8= = ]
7 FAAEl | = 7 ZA x|m
T e B . ol
c o AEFY vE '
A 100% 100% 100%
1) Fele] 2Rk CPPIBe] A7 A%t ofvg} public market, private markete] tiet BE &

A% EHL

2) Hxghe ARE TR %R F.

3) Huizke ARkl 712 100%R0h 2
A}8: CPPIB Investment Statement, 2004. 8. 5.
0 %olE

CPPIBS] 847 = 7|EHo= 7|EEEZR] Q(Reference Portfolio)

o) Zakoloine weke) 2008dEe] A9 JlEEEZe|eo] wAn
A5l FApEE okl GE TR12) 2h 2 2088'39] 2Rk 7]% FAp]
T FAEH B Aol 65%, Al 35%9] HlFE VEeE Sl
mReell F8971el we FA7EA| slefe] 9@ A e Ales Helg

(& VIH5) 7|ZZEZL|Q FAH|Z % #Ix|ot3(2008:A)

AR Benchmark HIZ
FHLiCh Al S&P Canada Broad Market Index 25%

. S&P Developed Ex-Canada Large Market Index
= =Al 0
el 4 (net of tax), unhedged 40%
2 Custom-blended benchmark of actual CPP bonds 259
= and DEX All Government Bond Index ’

LIC} AlxlZo0l

e 425 DEX Real Return Canada Bond Index 10%

A2

100%




CPPIB®] 2009 3|A$1%(2008.4.1~ 2009.3.31) FAES -18.62%3ATk
ol 7|9 ArIE wAulEQl CPPIB  7|S-EEZE] Q(Reference
Portfolio) $21E<1 -18.63%XT} 1 bp, = 0.01% Tl =3k

FARG8)7F A 1998 A=A BAlEnt A5 83 A7
& A vt F2RrES E23e A AA TR 53
=S AYE 3tk 2 o)F 200000 40%9] =& FolES A
T 2001 A AA FAARE] 2 sletem 18 9%9] FlES B
ok SR 2001 ARQETAY] FAFAES 14.8%0l ©& BER =
o

& FlES fAlskaL Sith 2002990 2.4%2] FES 7183

4
18

10

ol
Q

2

A

AN

x

20039 -21.1%, 20049 FAIAENE 31.7%2] A7t o85S WA
Bk ol ARARN i FAEIFe] ol FAIge] 18 v
w2 G W] wielck
(23] VIH5] CPPIB £2/E 0|

20

15

10 |

: I

a ] .. = T T i _—_N : |

. 2001 2002 2003 2004 2005 2006 2007 2 2009

-10 +

-15

-20

120099 8L 2009.6.30% 71

(& VI-16) CPPIB /& 0|

il 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

A2
o | 4

U= -1.5 | 176 | 85 155 | 129 | -03 | -18.6 | 12.0

1 20099% FolE-L 2009.6.30% VI

=
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=
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CPPIB= A7|I5ARALEA] rolling base® 4'd 7131l QJojA AAos 3
7FRe Aol A&=F|(passive) F3ESl CPPIB 7|XEZE]|Q0] &5
2RI PR ARE 7P 2 ST 5 vk Ba 3l

AAIZ CPPIB 7|EXEZE]RE =S oY 34t WPKIE 4.87%
AL ol AZF 1.62%0) aFErh 4d FEFAES Adelle 9.0%%32-
U Sddls 49 FareEe] 1.42%E Yotk 10d Hd e
4.3%7} =Stk o] 4d HGE 1.42%= Chief Actuary of Canada®]
759 FAVIE F CPPIBE] AEAE 48] 98l s7=le v 24
FUES 42%E0t Arhs AolA FES Erk

T 4d ﬁg—}ﬁo] 4.2% HT} 22 A 9 IAAET} ﬂ—%p_@i 4
A Hit 0] 71 A 4.2%BE0 GAY S =AY 31
Agk BHod A7)Eel 10d Hi $olES Hujgke A &%’T‘Q%OJ
42% oPFS FEAYIAL e AR Yeh) A okgAole 2 &
A7t gl Zo o ek

CPPIB2] 2009 ﬂﬁl 5 ¥ A 53a7 olE We < M
-13>¢f] AE)=o] Sl vieh 2k AP ALl A BE AMle] FoE
o] A °*§‘rﬂ°iue btk 2H FRANA S FAt
£ WXl gl 0.4%2] Z3)S 71%‘8}914.

>

A

y
°
N
W

B
FI
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(E VIH7) CPPIB ARt $2UE F0|
= 20053 20063 20073 20083 20093
Fiuict =g 12.4 3.2 328
16.2 29.1
FHLICH AbR 6 ? 453 22 7.8
BN MEIZ 20 13.5 -13.9 297
MEIZ AR 49 15.0 33.1 8.5 -17.8
AME= B0 ' ’ na na -32.6
AMEZ AR n.a n.a -13.7
AMAE LU o 5.9 6.9 5.4
5.2 4.0
7|E} *A - 0.3 -30.3
g HEM 38.1 242 437
AR B34 27.0 8.2 -14.0
11.8 12.9
S7IoARA 0.9 93 0.8
o|zZa|Ex} 18.4 23.6 5.0
| 10.7 17.4 12.9 03 -18.6

A}&: CPPIB Investment Board, Annual Report ZPd%=

FEAE AT EL -182%%A=t ol FAAE Skeo]l Fa%10l
th FEFAY FAES 31.0% AH FE A FlES

APREARE wix|ulo] thisle] 0.88% ZIBIsith $e-S wkde] A
Fle -539 AvridEidiedt JivtiEE TleeRe 319 2
(-14.4%)ck

QIZefEAl FUEL -5.0%ATH2008 TS 23.6%). ALRFA] FlES
-172%% 715318itE F-abEAte] &S wix|nkael] tisid -0.75%
Aok ARL Fsike mls B g st AIE wdsie] -14.0%2
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(E VIF18) 2009 3|A|HE U CPPIB 7|ZXEZR|Q0| HE

FRERR JIZ HIE 7|12 HIE 09 $25 | 08 TYUE
UHZA] 25 15 -33.1 2.6
SieMZl= FA 40 45 29.1 -13.8
BT F4A 5 142 n/a
FHLCHHA 25 25 7.8 6.8
a2l = 5 - n/a
FHHCHET 1A 10 5 0.5 6.7
g A 100 100 -18.63 2.7

CE VIH9) 6 M| XpAHHZE 30|

T & 20053 2006.3 2007 3 20083 20093

Y A 47.1 32.8 252 235 14.7
a2 A 35.6 36.6 40.0 39.2 42.7
Real return XRA 1.7 9.6 10.1 11.7 16.4
A 15.6 21.1 24.7 25.6 262

g A 100.0 100.0 100.0 100.0 100.0
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(E VI20) GPIFQ| XAHHE X2 MA(Policy Asset Mix)

(H91: %)
A | FHEA | Sl | iR | EIRE
SEARHIE 67 11 8 9 5
2t +8 +6 +5 +5
71 F0lE : 3.37% SRAFEZTP ¢ 5.55%
A}5: 2008 GPIF ¢IxpHa14
ols o] FlFEgHEe FA Tl Tt FAAF L FuAF
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W 871 AN EEZe|eo] o)) FulAe FAow
Fafjele] F4 5% WPHE T AR AN Wolt) AgeEL
uzk el 2 EARnES Besn, $871Be B
SEWIPIENAL, FhF2, S5, 554, WA s 7
Ayeleh 7h A AR &S] BEAS DHSES we) @ S8
Ao 2P PETh TG ALSANEERIAT} WG ATAE 2

1 glon] ol AR} TRele] BT 9] HRe] £84
el it Agle] QAEE B2, el vid Aute] w2 Qs

s edar girk

o
il

oPgel BEbS] GPIFE 2ol $87499 SRS BT ane 2
A FAT, W ool el the Bt HE AYL oA =

=

=
WITEA] SIS 2R S Wolnd KA o]efe $HBEE 3
YPosA el I SUH £8¢ S B vl
g

3) 28 g I 224y}

GPIF9] AgF 72 20019 99T 38.63% <llollA] 20099 121.8%
Ao of 3uf) o ISRl 89171 A 20061 14.55 <7t
A Z71RISE A-FL 20079 91.3% <o sl ony, 2009 d %)

= 121.8% dlo® tA] 3R,

(& VIF21) GPIFQ| g2 0|

L

(): =4
2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

a2 | 38.6 | 50.8 | 704 | 872 | 102.8 | 1145 | 913 | 117.6 | 121.8

Alg: dE GPIF ¢}E14], Review of Fund Investment Management Operations




O ARkl

deAE=87IE AY F 200235 E ARk-gRge] WstEs AuEn

Ut 2ok BE ARkel] tigh -87EES WASISIAL index

funds®l|

et FA|FS SUSle] index fundol] thgh E3E HiEH]|SE equity©l]
thall 70%, fixed incomeol] th3le] 60% = AR E oM o] 3L
d 584 FAES THEIINCE ESE equityol] gt AERE index

investmentE AAISla ZAgH HIXulaE MEES ~ER(style) 2
\=]

=i ;(]O:]

(regional)°ﬂ e RS Rofsta vk A Ak WIKRKRE 7
& 92Ktracking error) ©|9]ol FARFIEC thet AR Frte]
447]~— eleln ARr-gAlE Bl 5 A} AHE 437 2 BEAsln

glom B8} Wyt A mEilalom 2} 9 Salom

Al =0k

st

GPIFS] T AP 88 oigh +8d3ks AyHEm 2008d &

FILP AjHo] 2} Ag=lo} 153,12 o FHch

(& VIF22) GPIFQ| XpAHZH|Z

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
U | 68.1 | 69.8 | 67.5 | 68.1 | 652 | 66.6 | 67.5 | 66.88 | 70.72
A | 177 | 145 | 171 | 174 | 156 | 143 | 13.5 | 12.32 | 11.28
el | 3.5 5.0 5.6 6.9 7.3 8.5 9.7 |10.82 | 835
el | 9.9 8.8 8.4 8.5 8.3 8.9 94 | 9.81 | 876
o 0.9 1.9 1.4 1.3 0.4 1.1 02 | 0.17 | 0.89
Ag: vhdE GPIF ¢IxfHEIA
CE VI23) 2009 GPIF X[AHHE
A TFRAETY HIS I|EEEERR
Bk 86,176.3 70.72 67.79
SuUlF2 13.741.1 11.28 10.81
Bk 10,181.2 8.35 8.01
32 10,673.5 8.76 8.40
e 7,089.8 0.89 5.00
g 7 121,861.9 100 100

A& 20099 69 71F, GPIF 2009 $Ia}Ra1A
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(32| VIF17] 2009 GPIF RpARHE

Short-term

Inte rnaticnal ASROTS
stocks 0.89%

8.75%

Imtermational
bonds=s
B.35%

Domestic
stocks

Market

11.28% investments
51.10%
Domestic
bonds
TO.T2%
Pate) h=
O TI=

GPIF= 20011d A o] F FA&L T 1.52% = 22 FXE 7|5
aka itk 20021 FAAER] AR QlE] 8.46%2] EHE 71E3IAC
U 2003'd0ll= 12.48%9] 2875 717 Stk oleld olEe] 2 1
TE2 U] 74 5 Akl oig FAF Gz Qlsle] efEe] W

ol AFARMe] AdElell B 9% AL 7] wieelth

(E VIF24) GPIFQ| 42|18 0|

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

FlE -2.7 | -86 | 13.0 | 3.39 | 9.88 3.7 | -4.59 | -7.57 | 3.89

T
ALE: 2009

el
L
f=))
e
e o
ol
N
)
|
&
N
ol

B GPIF= AAIHN 2o FAAT7IgelUt 289712 <lsied
2008'A9N = 21 A& vl oy ES VIS <3 S>ollM Hi ut
oF #o] 20091 3ol ¢hmH IAAE 9% 6,670410(-10.03%)]
==

Folls v A ARt 5 349 o]F 62T 2/4w7]dlle St

oz S A SAEATE ZA 5132 HHH 2005~20079)



3A7EE ZHAGANE 2008~2009Y 21d7F 412 Hol 5\ d H FUE

< 1.08%°l B3t oz YRt

CE VI-25) GPIFQ| ARpkHE £lE 0|
Tg 20053 20063 20073 20083 20093
24 A 2.13 -1.40 2.18 331 135
=HIREIN 1.64 50.14 0.47 27.97 -35.55
912 A 11.42 7.71 10.19 0.32 -6.75
92 FA 15.43 28.20 17.5 -17.1 4321
s A 4.60 14.37 4.75 -6.41 -10.03

Ak&: GPIF $IxkE 1A, 2009.6
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(32| VI-1] Low-riskdilA 3IAl H|gY| 2 7|cheelED E

21.20%
21.00%

2.30%

“-.-_
20.50% 2.00%
20.60% l\‘\“"‘"'-.._ f/
2040% ~C ~_ > o 1.50%
20.20%
20.00% %' 1.00%
19.80%
19.60% \\-..,__’ 050%
19.40%
19.20% : : : 0.00%
0% 5% 50% 75% 100%
—-Standard Devfy  —#—Expected Return/y
kS wEehd AAHISS 0% 2 T2l 99S el 50%
o HAZAJ] A & F Uk adAM g & F lRo]
25%3 7 50% AT FTHARe} B Al A ghot B9l
A AL BT 25%~50%% 7H7Re Aol vlEAdt Ao 24
Ack
a9 Fo A1Fe) 8497 2 L8PAT FEIIR A viTe

SNSRI WeS v A SRS 8ol tiRk ARk

2 7] 7198 5RE AActa, AduelE Ak, ofne

F& e Bart g

w
)= Aoz k)

219

=

lorN joX wa iy -






S, MErEEaA,, AdE, S0icEREIgc

HrEld,  TeleldvlEel S e8HaEst VIS, 2009 HEFEH
Vol. 34

gt RARAE7IE AlTEe] AR, 2005, SRIGFHT

The Pensions Regulator, “Statement of funding principles: Example

o

document 1”7 , February 2006.
CalPERS Annual Report, Zd%(2001~2009)
CPPIB Annual Report, Z%(2001~2009)
GPIF Annual Report, ZFd%(2001~2009)
GPIF, Review of Fund Investment Management Operations, 2%
Wilshire Consulting, CalPERS Performance Analysis December 31,
2008
http://www.gpif.go.jp/kanri/kanri03.html
http://www.CPPIB.ca/Publications/annual _report.html
http://www .nps.or.kr/jsppage/intro/fund/fund_announce
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GRIEE)

PNz 2012 2015 2020 2030
OECD 50.9 51.8 52.7 54.2
N 374 41.1 474 60.8
Transm(?n 5.3 54 5.7 6.2
Economies
= 93.6 98.4 105.9 121.1
E 2) M MA AT d-MasIi
(99): ki)
PNz 2012 2015 2020 2030
OECD 49.0 48.6 47.6 448
N 35.9 383 42.2 49.2
Transm(?n 5.0 5.1 5.1 5.0
Economies
Al 89.9 92.0 94.8 99.1
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E 3 M AA AFISEHL-HYIE

(@9l ARyl

AHARX| 4 2012 2015 2020 2030

H| OPECZ7} 54.8 56.3 57.8 583
OPEC=7} 28.8 28.8 29.3 313

e 83.6 85.1 87.1 89.6

& 4 A ARISHY-DEEH
(9): )

AHALR|A 2012 2015 2020 2030

H| OPECZ7} 55.7 58.0 59.9 61.4
OPECZJ} 31.5 33.5 382 503

e 87.2 91.5 98.1 111.7




5%

O Gold®} Oil vt oz} | Fgilt T2} 241 Dow Jones Reit
Index¢} AHEFAF X]41 Private equity index& 2= F7} Al7|aL

7} 919 4, Ak 47 A4 EEXeeE 24 B
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(1) 0

i =2
:
m‘ll

1 39 =Y xMHEE

BEAM Ex} X521 Dow Jones Reit IndexE& Aol =

Normalized Prices

USCORPB

KOSPI

OIL

2002-01-01 2004-01-01 2008-01-01

2008-01-01

{(E 5) Correlation Matrix
DJIA* GOLD* OIL*  |USCORP*+|USGOVB*+| KOSPI | KGOVB+
DJIA* 100 17 15 49 51 10 1
GOLD* 17 100 30 33 20 -10 2
olL* 15 30 100 22 21 5 7
USCORP*+ 49 33 22 100 85 -11 4
USGOVB*+ 51 20 21 85 100 7 8
KOSPI 10 -10 5 -11 7 100 9
KGOVB+ 1 2 7 4 8 9 100

REIT* 70 15 11 33 31 3 0

F1): * BARE Tl whdd A




(E 6) Low-Risk, Low-Retumn

SlES 2105t Reit Index ESIA| ZEXK MR

Expected Standard , . . Optimal

Rerium y Devly Min Weight | Max Weight \A;)eight

DJIA* -2.70% 26.60% 0% 100% 12.40%
GOLD* 21.30% 25.30% 0% 100% 26.20%
oIL* 15.70% 43.30% 0% 100% 1.50%
USCORP* -3.90% 23.70% 0% 100% 25.70%
usGove* -4.60% 34.80% 0% 100% 0.00%
KOSPI 15.10% 31.10% 0% 100% 24.70%
KGOVB -4.70% 42.70% 0% 100% 9.60%
REIT* -3.00% 40.80% 0% 100% 0.00%

HHEEEZR 7.17% 14.8%

F1): * BAE FewEel e ARl

(33 1] Low-Risk, Low-Return Efficient

A

Frontier SF22 Zotst Reit Index ETHA|

Return { %/ day)

0.08+

0061

Efficient Frontier

0.044

0.02+

0.00

-0.024

0.0

t t
1.0 15

Standard Deviation { %/ day )

t
2.0

229

Ju Hr



2%0

rO0Z00H0 ool ~OUrQraHi 1o okokioz N Hoojonl e Huml

(E 7) MddeRisk, Midde-Retun slk2= ZRISt Reit Index ZESA| ZEKI
AHE

Expected Standard ' , , Optimal

Rty Devy Min Weight | Max Weight Weight
DJIA* -2.70% 26.60% 0% 100% 0%

GOLD* 21.30% 25.30% 0% 100% 63.2%
ol 15.70% 43.30% 0% 100% 3.4%
USCORP* -3.90% 23.70% 0% 100% 0%
USGOVB* -4.60% 34.80% 0% 100% 0%
KOSPI 15.10% 31.10% 0% 100% 0%

KGOVB -4.70% 42.70% 0% 100% 33.5%
REIT* -3.00% 40.80% 0% 100% 0%
MHZEEZ|R 18.98% 18.7% 0%

F1): * BAE FewEel e ARl

(32 2] Mid-Risk, Mid-Retumn

{HRRLeE

Efficient Frontier SF22 ZIQISH Reit Index ESHA|

Efficient Frontier

0.08+

0061

0.044

0.02+

Return { %/ day)

0.00+

-0.024

‘
0.0 0

1.0 15 210
Standard Deviation { % /day )




(& 8) High-Risk, High-Retum 282 ZIoFst Reit Index ESHA| ZEFXW
b=
Expected Standard ' , . Optimal
Min Weight | Max Weight ,
Return/y Dev/y ©9 ax Mo Weight
DJIA -2.70% 26.60% 0% 100%
GOLD* 21.30% 25.30% 0% 100% 100%
olL* 15.70% 43.30% 0% 100%
USCORP* -3.90% 23.70% 0% 100%
USGOVB* -4.60% 34.80% 0% 100%
KOSPI 15.10% 31.10% 0% 100%
KGOVB -4.70% 42.70% 0% 100%
REIT -3.00% 40.80% 0% 100%
MHZEEZZ|Q 21.27% 25.3% 0%
F1): * BAE $HgwEo] whdd 2Rkt
(12! 3] High-Risk, High-Return Efficient Frontier SH82 ZIot8t Reit Index FESHA|
IR
Efficient Frontier
0.08F T T 3
0.06+ o =
‘% 0044 B
.ﬂ% 0.024 4
o
000+ -
-0.02+ et = -
0.0 05 1 .ID 1 IS 2.=III 2.’5
Standard Deviation { % /day )
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(2) sk2HsS NZA| o] 23M 23 XYDow Jones Reit
Index) Z&tst MAXZASIONA == KIAHHE

(& 9) Low-Risk, Low-Retun 328 ZoI5lm MUXZ0| US uf Reit
Index EFA| FEXHAHHE
Expected Standard ' ) : Optimal
Returny Devly Min Weight | Max Weight Weight
DJIA* -2.70% 26.60% 0% 100% 2.30%
GOLD* 21.30% 25.30% 0% 100% 9.90%
ol 15.70% 43.30% 0% 100% 0.00%
USCORP*+ 6.20% 23.70% 0% 100% 6.70%
USGOVB*+ 4.10% 34.80% 0% 100% 0.00%
KOSPI 15.10% 31.10% 15% 100% 15.00%
KGOVB+ 3.80% 42.70% 65% 100% 65.00%
REIT* -3.00% 40.80% 0% 100% 1.20%
MHEEEZ|R 7.01% 28.9%

F1): * BAE damFol vrds Ak
2): + FARE AR AlES 7120099 69 $o4E 48
(3%l 4] Low-Risk, Low-Return Efficient Frontier &2 Zietsta mM[FZZH0| ¢!

232 £ il Reit Index EFA| ZEXRAHHE

Efficient Frontier

0.010 4+ 1

0.005 -+ g

0.000 + d

Return (% /day)

-0.005+ g

0.0 05 10 15 20 25
Standard Deviation { % /day )
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(& 10) High-Risk, High-Retun &l&2 ZQtstT

Reit Index ZESIA| ZEXAHIE
Expected Standard ' , , Optimal
Min Weight | Max Weight
Return/y Devly eignt | Max TR | eight
DJIA* -2.70% 26.60% 0% 100% 0.00%
GOLD* 21.30% 25.30% 0% 100% 20.00%
ol 15.70% 43.30% 0% 100% 0.00%
USCORP*+ 6.20% 23.70% 0% 100% 0.00%
USGOVB*+ 4.10% 34.80% 0% 100% 0.00%
KOSPI 15.10% 31.10% 15% 100% 15.00%
KGOVB+ 3.80% 42.70% 65% 100% 65.00%
REIT* -3.00% 40.80% 0% 100% 0.00%
MY ZEEZ2|Q 8.75% 29.0%
F1): * BAE FhedEo] whdd ARkt
2): + BAE AP AokS 713120099 69 FoE AE)
(32 5] High-Risk, High-Return Efficient Frontier 282 ZQkstm M|x740| Q)
= Of Reit Index ESA| XEXLHIZE
Efficient Frontier
0.010 + g
0.005 -4 |
7
5 0.0004+ g
g
-0.0054 4
0.0 IZI.IS 1 .IIJ 1.=5 2."] 2}5
Standard Deviation { % /day )
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XA

O 7| =& g0l gl A2 ek Wy
O Optimal Traderolx] 71¥20= 7|egdor ¥ Ht FJES
TelA] ARl tig 7|l e etk eyt o]
w7} 22 7L EAlgih
O 7|2l o]&3 Ae2Q BAew 7t 82 I
BageEa FeiRlerl b AR digh A HiE FolE
(Annualized returns)2  ZH} 10%-5%% A3 4S9 Yo2% o]
g olEo] A= HFglE Aolghs 7HE AEs Aotk H
we7lst ate] 7 82 Foketl oA AlEde] "okt &
Agke ol o WEeH| £ Aol gloiA 71Ee] We] A}
T ARgE eIt
O Markowitz portfolio optimaization ©]Eclx F ket FiFe] nl=
7 ES Fske eItk 71 g 4 VIl e
e 1o WEGoRA Feller ol
oftt & © W& 7t Bl tigh e Slel ZE A
°

o

Yy
3
<
fr
kv

S\
O statistical classification indicator®] ¥zl Az EXstuA} sl= ARk
el 2T ARRA Tt X Re) A 2] A5E 7%

2 A THE 38887 el 18 Zo ARke] MBA A A, fractal



dimension 7S EA]

o o] sfEaEel s

£ 5000007}

g TEon wRe Wiehe AR 2e

g mld s ol ARk

Al Sl dolehlol 2 RE] oA, o] felge @ Al ]
) el SR Abgslojic
(E 11) Low-Risk, Low-RetumA| XA XAHHE REIT_OPTION
Expected Standard ' . ) Optimal
Min Weight | Max Weight
Return/y Dev/y n ey ax Heg Weight
DJIA 78.00% 26.60% 0% 100% 12.60%
GOLD* 23.70% 25.30% 0% 100% 26.40%
ol -35.80% 43.30% 0% 100% 1.40%
USCORP* 7.90% 23.70% 0% 100% 25.40%
USGOVB* 11.70% 34.80% 0% 100% 0.00%
KOSPI -13.30% 31.10% 0% 100% 24.70%
KGOVB 35.00% 42.70% 0% 100% 9.60%
REIT 19.80% 40.80% 0% 100% 0.00%
MY EEEZR 14.54% 14.80%

F1): * BAE FEFe] vdE A

(32l 6] Low-Risk, Low-Return Efficient Frontier REIT_OPTION

Efficient Frontier

oz4

01+

0.0+

Return (% /day)

014

0.0 05

Standard De\rlatlon { % /day )
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(& 12) Mid-Risk, Mid-ReturnA| Z[ZX}AlZ REIT_OPTION

Expected Standard . ) . Optimal
Min Weight | Max Weight
Return/y Dev/y n e X 1el Weight
DJIA¥ 78.00% 26.60% 0% 100% 59.00%
GOLD* 23.70% 25.30% 0% 100% 26.00%
olL* -35.80% 43.30% 0% 100% 0.00%
USCORP* 7.90% 23.70% 0% 100% 0.00%
USGOvB* 11.70% 34.80% 0% 100% 0.00%
KOSPI -13.30% 31.10% 0% 100% 0.00%
KGOVB 35.00% 42.70% 0% 100% 15.00%
REIT 19.80% 40.80% 0% 100% 0.00%
MY EEEZR 55.35% 19.20%
F1): * BAE FHeEo] wdd ARk
(38l 7] Mid-Risk, Mid-Return Efficient Frontier REIT_OPTION
Efficient Frontier
024
0.1+ *
5 N
g 0.0+ k
& o
0+ T
0.0 l].=5 1 }III 1 =:3 2.=III 2.=5

Standard Deviation ( %/ day )}




(& 13) High-Risk, High-ReturnA| Z&X}AeHE REIT_OPTION

Expected Standard . ) . Optimal
T Devly Min Weight | Max Weight Weight
DJIA* 78.00% 26.60% 0% 100% 100%
GOLD* 23.70% 25.30% 0% 100% 0.00%
oIL* -35.80% 43.30% 0% 100% 0.00%
USCORP* 7.90% 23.70% 0% 100% 0.00%
usGove* 11.70% 34.80% 0% 100% 0.00%
KOSPI -13.30% 31.10% 0% 100% 0.00%
KGOVB 35.00% 42.70% 0% 100% 0.00%
REIT 19.80% 40.80% 0% 100% 0.00%
HHEEEZR 78.00% 26.60%

F): * B SEUE] welE AT

(02! 8] High-Risk, High-Retumn Efficient Frontier REIT_OPTION

Efficient Frontier

0.2+

01+

0.0+

Return (% /day)

014

Ju Hr

0.0

Standard Deviation (% /day )
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& 14) Low-Risk, Low-ReturnA|

=

AEXHAHEL REIT OPTION_R|2kxA

xg

Expected Standard . ' , Optimal
Retuny Devy Min Weight | Max Weight Weight
DJIA* 78.00% 26.60% 0% 100% 2.40%
GOLD* 23.70% 25.30% 0% 100% 9.80%
oIL* -35.80% 43.30% 0% 100% 0.00%
USCORP* 7.90% 23.70% 0% 100% 6.70%
usGove* 11.70% 34.80% 0% 100% 0.00%
KOSPI -13.30% 31.10% 15% 100% 15.00%
KGOVB 35.00% 42.70% 65% 100% 65.00%
REIT* 19.80% 40.80% 0% 100% 1.20%

MHZEER|Q 24.1% 28.9%

F1): * BAE FEdFel vdE AR

(12 9] Low-Risk, Low-Return

Efficient Frontier REIT_OPTION_HM|2fZ=71 ¥t

0104

Efficient Frontier

(’

005+

Exp. Return {"/day)

0.00—+

-0.05+

t
1.8

t
1.9

Standard Deviation (%i/day)

t
2.0

t
2z




(& 15) High-Risk, High-RetumA| ZEIXIAHE REIT_OPTION R|is71%8t

Expected Standard ' . ) Optimal

Repturn y Deviy Min Weight | Max Weight V\F/)eight

DJIA* 78.00% 26.60% 0% 100% 20.00%
GOLD* 23.70% 25.30% 0% 100% 0.00%
ol -35.80% 43.30% 0% 100% 0.00%
USCORP* 7.90% 23.70% 0% 100% 0.00%
USGOVB* 11.70% 34.80% 0% 100% 0.00%
KOSPI -13.30% 31.10% 15% 100% 15.00%
KGOVB 35.00% 42.70% 65% 100% 65.00%
REIT* 19.80% 40.80% 0% 100% 0.00%

MHEEEZ|Q 35.51% 29.20%

F1): * BAE FewEel e ARl

(32! 10 ] High-Risk, High-Return Efficient Frontier REIT_OPTION_R|2tx71 =gt

Efficient Frontier

010+

0.05+

Exp. Return (%/day)

0004

-0.05+

.
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(1) Dow Jones Reit Index®} Private equity indexZ XMof|

=3t AE 32 A RpE

(32 1] S8XE Al 2 RI2| EFJ12(Dowdones reit, private equit X|E E3

Normalized Prices

1USGO

R
PRIVA
(& 16) Correlation Matrix
KGOVB | KOSPI | REIT* PR'VA]- DJIA* USC*OR USGLOV OlL* | GOLD*
E EQ P B
KGOVB | 100 -2 -1 1 -1 2 4 8 6
KOSPI -2 100 1 36 1 -20 -4 9 -19
REIT* -1 1 100 55 79 38 37 16 17
PRIVAT
E_EQ* 1 36 55 100 65 32 38 35 13
DIJIA* -1 1 79 65 100 57 54 28 28
USCORP* 2 -20 38 32 57 100 86 34 45
USGOVB* 4 -4 37 38 54 86 100 35 31
OIL* 8 9 16 35 28 34 35 100 35
GOLD* 6 -19 17 13 28 45 31 35 100




(E 17) Low-Risk, Low-RetumnA| & XM & REIT PRIVATEZ S

Expected Standard ' . . Optimal
i Devly Min Weight | Max Weight Weight
KGOVB -8.30% 55.40% 0% 100% 9.70%
KOSPI 2.00% 33.30% 0% 100% 37.50%
REIT* -23.40% 62.60% 0% 100% 0.00%
PRIVATE_EQ* -23.80% 36.60% 0% 100% 0.00%
DJIA* -2.20% 35.10% 0% 100% 7.80%
USCORP* 11.70% 32.90% 0% 100% 21.10%
uscove* -0.40% 46.30% 0% 100% 0.00%
ol 21.10% 50.10% 0% 100% 0.00%
GOLD* 39.60% 33.10% 0% 100% 24.00%
MHEEEZR 10.56% 17.90%

F1): * BAE FEF] vdw A

(3%l 12] Low-Risk, Low-Return Efficient Frontier REIT PRIVATEZSt

Efficient Frontier

010+

0.05+

0.00+

Return (% /day)

-0.051

0104

Standard Deviation ( % /day )
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(& 18) Mid-Risk, Mid-ReturnA| Z&XH ulE REIT PRIVATEE

b

ol

(=]

Expected Standard . ) . Optimal

T Devly Min Weight | Max Weight Weight

KGOVB -8.30% 55.40% 0% 100% 0.00%
KOSPI 2.00% 33.30% 0% 100% 27.00%
REIT -23.40% 62.60% 0% 100% 0.00%
PRIVATE_EQ* -23.80% 36.60% 0% 100% 0.00%
DJIA* -2.20% 35.10% 0% 100% 0.00%
USCORP* 11.70% 32.90% 0% 100% 2.60%
USGOVB* -0.40% 46.30% 0% 100% 0.00%
ol 21.10% 50.10% 0% 100% 0.00%
GOLD* 39.60% 33.10% 0% 100% 70.50%

MHEEEZ|R 27.56% 23.7%

F1): * BAE FEF] vdw A

(38l 13] Mid-Risk, Mid-Retun Efficient Frontier REIT PRIVATEZ St

Efficient Frontier

010+

0.05+

0.00+

Return (% /day)

-0.051

0104

Standard Deviation { %/

day )




& 19> High-Risk, High-RetumA| R 2= A T8t RET
PRIVATEESH

Expected Standard , ! . Optimal

Retumy Devly Min Weight | Max Weight Weight

KGOVB -8.30% 55.40% 0% 100% 0.00%

KOSPI 2.00% 33.30% 0% 100% 0.00%

REIT -23.40% 62.60% 0% 100% 0.00%

PRIVATE_EQ* -23.80% 36.60% 0% 100% 0.00%

DJIA* -2.20% 35.10% 0% 100% 0.00%

USCORP* 11.70% 32.90% 0% 100% 0.00%

usGove* -0.40% 46.30% 0% 100% 0.00%

olL* 21.10% 50.10% 0% 100% 0.00%

GOLD* 39.60% 33.10% 0% 100% 100%
MHEEEZR 39.60% 33.10%

FN): * B Bl wE ARk

(32! 14] High-Risk, High-Return Efficient Frontier REIT PRIVATEZgt

Efficient Frontier

010+

0.05+

0.004

Return (% /day)

-0.05+

010+

Standard Deviation { %/

day )
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(B 20) Low-Risk, Low-RetunA| ZRIAKMHE RET  PRIVATEZE R

= =3

Expected Standard . . . Optimal
Retumy Devly Min Weight | Max Weight Weight
KGOVB -8.30% 55.40% 65% 100% 65.00%
KOSPI 2.00% 33.30% 15% 100% 16.40%
REIT -23.40% 62.60% 0% 100% 0.00%
PRIVATE_EQ* -23.80% 36.60% 0% 100% 0.00%
DJIA* -2.20% 35.10% 0% 100% 6.80%
USCORP* 11.70% 32.90% 0% 100% 7.60%
USGOVB* -0.40% 46.30% 0% 100% 0.00%
ol 21.10% 50.10% 0% 100% 0.00%
GOLD* 39.60% 33.10% 0% 100% 4.20%

MHEEEZ|R -3.35% 36.7%

FN): * B Bl wE ARk

(3%l 15] Low-Risk, Low-Return Efficient Frontier REIT PRIVATEZS! H|ofxz{Z st

[\
-~
»
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Efficient Frontier

n.oot / 1

001+ 1

0.0zt ]

Exp. Ret {*w/day)

.03t ]

-0.04+ g

-0.05+ 1

21 22 23 214 255 26
Standard Deviation (Ya/'day)




(& 21) High-Risk, High-RetumA|  XMARHHE REIT  PRIVATEES H|}
x2 23
Expected Standard ' ! ! Optimal
Retumy Devly Min Weight | Max Weight Weight
KGOVB -8.30% 55.40% 65% 100% 65.00%
KOSPI 2.00% 33.30% 15% 100% 15.00%
REIT -23.40% 62.60% 0% 100% 0.00%
PRIVATE_EQ* -23.80% 36.60% 0% 100% 0.00%
DJIA* -2.20% 35.10% 0% 100% 0.00%
USCORP* 11.70% 32.90% 0% 100% 0.00%
USGOVB* -0.40% 46.30% 0% 100% 0.00%
ol 21.10% 50.10% 0% 100% 0.00%
GOLD* 39.60% 33.10% 0% 100% 20.00%
MHEEEZ|R 1.37% 37.0%
F1): * BAE Bausol weld AT
(02! 16] High-Risk, High-Return Efficient Frontier M|2fZx74%E gt
Efficient Frontier
0.00 4+ -
-0.014 i g

E_ -0.02+ ]

]

g -0.031 1
-0.04+ \ -
-0.05+ -

2.=1 2.=2 2=3 2.=4 2.=5 2.=B

Standard Deviation (Ya/'day)
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(2) Dow Jones Reit Index?} Private equity indexZgt
OPTIONZ & Z & KMl
(E 22) Low-Risk, Low-RetumA| ZEXIMEHE reit_private OPTION Zgt

Expected Standard . . Max Optimal
Rert)um/y Dev/y Min Weight Weight V&I/)eight
KGOVB -9.40% 55.40% 0% 100% 9.70%
KOSPI 120.20% 33.30% 0% 100% 37.70%
REIT* -43.90% 62.60% 0% 100% 0.00%
PRIVATE_EQ* 160.20% 36.60% 0% 100% 0.00%
DJIA* 78.00% 35.10% 0% 100% 8.20%
USCORP* 7.90% 32.90% 0% 100% 20.70%
usGove* 11.70% 46.30% 0% 100% 0.00%
ol -35.80% 50.10% 0% 100% 0.00%
GOLD* 23.70% 33.10% 0% 100% 23.70%
MAZEER|Q 49.42% 17.9%
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(E 23) Mid-Risk, Mid-ReturnA| ZEXRMHHE reit private OPTION Zgt

Expected Standard . . Max Optimal
Rert)um/y Dev/y Min Weight Weight V&I/)eight
KGOVB -9.40% 55.40% 0% 100% 0.00%
KOSPI 120.20% 33.30% 0% 100% 43.40%
REIT* -43.90% 62.60% 0% 100% 0.00%
PRIVATE_EQ* 160.20% 36.60% 0% 100% 39.40%
DJIA* 78.00% 35.10% 0% 100% 5.30%
USCORP* 7.90% 32.90% 0% 100% 0.00%
usGove* 11.70% 46.30% 0% 100% 0.00%
oIL* -35.80% 50.10% 0% 100% 0.00%
GOLD* 23.70% 33.10% 0% 100% 11.90%
MAEEEZQ | 117.19% 24.9%
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&E 24 High-Risk, High-ReturnA| AAXHLHEE  reit_private_ OPTION
g
Expected Standard . . ) Optimal
Min Weight | Ma

Return/y Devly I 9 x Weight Weight

KGOVB -9.40% 55.40% 0% 100% 0.00%

KOSPI 120.20% 33.30% 0% 100% 0.00%

REIT* -43.90% 62.60% 0% 100% 0.00%

PRIVATE_EQ* 160.20% 36.60% 0% 100% 100%

DJIA* 78.00% 35.10% 0% 100% 0.00%

USCORP* 7.90% 32.90% 0% 100% 0.00%

USGOVB* 11.70% 46.30% 0% 100% 0.00%

ol -35.80% 50.10% 0% 100% 0.00%

GOLD* 23.70% 33.10% 0% 100% 0.00%
MHEEEZR | 160.20% 36.60%
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(3) Dow Jones Reit Index®} Private equity indexXEg! XjAt
ol MfE 76k OPTIONS & 42 A xMHHIE

(& 25) Low-Risk,  Low-RetumA|  XEXIMEHE reit private OPTION =&t

_Hlepiat

Expected Standard . ' , Optimal
Retumyy Devly Min Weight | Max Weight Weight
KGOVB -9.40% 55.40% 65% 100% 65.00%
KOSPI 120.20% 33.30% 15% 100% 16.50%
REIT* -43.90% 62.60% 0% 100% 0.00%
PRIVATE_EQ* 160.20% 36.60% 0% 100% 0.00%
DJIA* 78.00% 35.10% 0% 100% 6.90%
USCORP* 7.90% 32.90% 0% 100% 7.50%
usGove* 11.70% 46.30% 0% 100% 0.00%
oIL* -35.80% 50.10% 0% 100% 0.00%
GOLD* 23.70% 33.10% 0% 100% 4.20%

MHEEEZR 12.75% 36.60%
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(&  26) High-Risk,  High-RetumA|  ZEXIAHHE reit private OPTION — FEdH

Hlptet

Expected Standard ' : ' Optimal
Retumyy Devly Min Weight | Max Weight Weight
KGOVB -9.40% 55.40% 65% 100% 65.00%
KOSPI 120.20% 33.30% 15% 100% 15.00%
REIT -43.90% 62.60% 0% 100% 0.00%
PRIVATE_EQ* 160.20% 36.60% 0% 100% 20.00%
DJIA* 78.00% 35.10% 0% 100% 0.00%
USCORP* 7.90% 32.90% 0% 100% 0.00%
USGOVB* 11.70% 46.30% 0% 100% 0.00%
ol -35.80% 50.10% 0% 100% 0.00%
GOLD* 23.70% 33.10% 0% 100% 0.00%

MHEEEZR 27.85% 37.4%
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