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Wol FEHE MFS ASHOR S gt FAl FF
A

(k2 BERFE£E2S EM
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o2 | 1998 [ 10w [ 1995 [ 196 [ 1997 | 19 | 1999 | 2000 | 2001
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o 21,278 | 30800 | 65,520 | 104,355 | 146,752 | 190,652 | 267901 | 318,573 | 345,114 | 307,847
e (448) | (405) | B7.7 | ©4) | 67.7) | 674) | (715 | 678 | (B69) | 0.7

2400 | 3900 | 488 | 6302 6945 | 8052 | 14385 | 9900 | 7165 | 6332
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B R 5412 5,794 345 5.96
FEHE 441,404 337,042 38,310 11.37
A4 385,086 273,783 23936 8.74
e 50,463 26,197 2,106 8.04
PR 1,941 2,159 248 11.49
E54) 128,924 90,834 7,969 8.77
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FANEE AT HAAEH) 197 915 106 1159
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. Markowitz Portfolio Selection Model

1. 2Ele] 3

sl A FHAF7I=Y el FAte tgk FolE B AT
< %’4 3l Markowitze] Portfolio Selection ModelS AF-&3F3ith A =+
WAu7l5e] T 38038%s Ask= vl dal o2 <77t
8 7hed @A 4A0%(71 ) E 82%) & AR il itk 913
T 4%l e o] &4 I7F T3 dEolA AAE e 3
T8 wheE AJAA A 3k Aol o] Fojxl Aol Uk mEbd E =
< FRAE7EY 9P E 4%} o= B FEAAE Vs B
el A FAFA HAFA Al e FAE EFstE FEZHSL
el A S ) mokth aEla AT eE WA o Hske Aol
ofye} o]l LASF CALI, H& CAL29 93] 382 5 S+ 4
=5 2o 74748 7ggEs BAs Bkt

(R 5 BERFLELS XETRHE

- LS —
NATNE Ty T e o] o Ml

75 2.7 96.5 0.8 3.3 H AL

78 4.1 B 0.8 3.3

79 54 93.8 0.8 34 RVAR= i 3}4

8.0 6.7 9025 0.8 36

8.1 87 90.5 0.8 3.7

8.2 94 89.8 0.8 40 5189383 Ak

PR HAEAR, 120039 % A5 5&-&A12(]h),, 2002,

A A o] 2ol mER 591342 5 (risk-free asset) ¥} 1%
o] 727 s 7% Efficient

_]
O
Frontier?} CAL(Capit location Line)o] Aol oA XEZTE L

=3
&
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Minimum-variance Frontier

YgRA) AHolt, 2} At 2o AAske 44,
2 ouFE FolEd BAEE EFAMS 7T & A okl (a9
Lol Mst o] aelmgs] we WEE 247] thE AshE FAu
Heshe FAFIEN JRERAD 2T e oln 57
FolE FEel ASHE AWSEEFAML o8 AT 4 & 9
o, b ke QREEADS A4S oldF HYS dE £E
A% Agehs A% obd) 1@ FAaAE FYAG o Yxg

Minimum-variance Frontier %+ Efficient Frontierg} ¥t} Minimum-
variance Frontier % Global Minimum Variance Portfolios 7]% o=
sto] $]% S Efficient Frontiergl @},

1ol ofefiFe] fAIE ez s s FakEEel e
FolEol A =7 wEol 9% 2 Z= ofgfFo] HlE wHrt 9
]

o]
=2 Portfolios 1A= Zlo]7] wliZolt}

(a2l 1] The Efficient Portfolio Set

E(r)

Efficeient frontier
of risky aszets

_—

Elrs) ’//
Elrz)
Ry

Global minimurn ¥
variance porfolio ~
Elry) T
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Capital Allocation Lines(CAL) with Various Portfolio

(a2 2]
from the Efficient Set

CaL (Global minimum variance)

FHETAEF)S 9oz sto] g r AMS A
=4 (Capital Allocation Line)e] |t} &, AR =2 FYES
Z2de] Aoz 1

94el7] e

dslol s AUSEEFADS A4
7

o] CAL(Capital Allocation Line)2]

Rl Aojrt,
Variahility Ratio#} &t}
S,= ECT D)= T p . A (1)

2. FHERIA AUk 251 daRa} kit
& g3l Sete FNAD

Markowitz Portfolio Selection Model< %8 =
= 7F

7l HAA e ekl feiM = Portfolios 143t 2 4
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219] Portfolioo] whgh AR 2] (3) o 93] T3l Zt}.
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A Bo AEFAANTOFol B AL Qe BE SO o] A
of wegs Astolch AR Bare wEd Ge] A MEH FEL
nelx giek. webd o Amelw JEFTHA AAL vTurk: B
e Aahs R0l G Aow war, de AAselgy v
o FAFGEL 2 AolE Hold Ba 1%4Ee] AFAS ekl
QT e HHe] FARAe] @el ARPAuTHE AYgon =
A% & 5 grk olsh go] 43t AAL HALe] FrhHel Aol ]
3 FolEe Aolrt U @ e A AR weh o] @] A
A5 ol BAYAG 93 A TR o s
&6 EmBH A% RN
W% v
FHAE | =S 3| AR FAE | AFEAE | FHEAE
(Fd8) | AA1F) |39, AA)| (F9E) | (W7110d) | (AAA)
1982 -0.0229 0.1720 0.1728 0.1493 0.1300 0.1379
1983 -0.0547 0.1300 0.1423 -0.0923 0.1110 0.1204
1984 0.1736 0.1430 0.1412 0.1960 0.1246 0.1271
1985 0.1479 0.1520 0.1421 0.2027 0.1062 0.1137
1986 0.6687 0.1160 0.1276 -0.0374 0.0767 0.0902
1987 0.9301 0.1191 0.1262 0.2766 0.0839 0.0938
1988 0.4990 0.1237 0.1418 0.2258 0.0885 0.0971
1989 0.1550 0.1438 0.1517 0.0226 0.0849 0.0926
1990 -0.2343 0.1503 0.1648 0.118 0.0855 0.0932
1991 -0.0086 0.1646 0.1889 0.2696 0.0786 0.0877
1992 0.0116 0.1508 0.1621 -0.0434 0.0701 0.0814
1993 0.2407 0.1207 0.1263 0.2032 0.0587 0.0722
1994 0.1859 0.1229 0.1292 0.0417 0.0709 0.0796
1995 -0.1412 0.1240 0.1379 0.1372 0.0657 0.0759
1996 -0.2619 0.1089 0.1187 0.0214 0.0644 0.0737
1997 -0.4178 0.1170 0.1339 0.3345 0.0635 0.0726
1998 0.4828 0.1280 0.1510 0.2601 0.0526 0.0653
1999 0.8292 0.0872 0.0836 0.2264 0.0565 0.0704
2000 -0.5097 0.0850 0.0935 0.1610 0.0603 0.0762
Wit 0.1407 0.1294 0.1390 0.1407 0.0807 0.0906
a4 0.1587 0.0005 0.0006 0.0151 0.0005 0.0004
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E 7 AUzl 19| =48 (Covariance)

o5 I,
FAF | Eugd | I | e | AR e
(FE) | (AALE) (W AY| (F9F) | (71104) | (AAA)
(;70? g 01587 | -00013 | -00017 | 00069 | -0.0002 | -0.0001
& | = 00013 | 00006 | 00005 | 00002 | 00003 | 00003
= | (A1) ' ' ' ' ' '
S 00017 | 0005 | 00006 | 00001 | 0002 | 0.0002
(w7134, Aa) | O : ; : : -
gﬁf g 00069 | -00002 | -00001 | 00151 | -0.0004 | -0.0004
o [Awaad | ]
2 | Coion 00002 | 00003 00002 | 00004 | 0005 | 00004
o244 . _
(aAn) 00001 | 00003 00002 | 00004 | 00004 | 00004
<k 69 )BT BAG V2T So] TEXUQE TANE A4S
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Summary

Optimal Portfolio Analysis of
the National Pension Fund

Jongwook Won

The main theme of this paper is to derive the expected returns
and risks of the National Pension Fund when the portfolio includes
foreign capital assets. I employed the Markowitz Portfolio Selection
model to formulate optimal portfolios. Currently, Korean National
Pension Fund is invested in the public, financial, and welfare sectors.
For the convenience of analysis, I regarded the investment in the
public sector as an investment in financial sector. Therefore, I made
an assumption that Nation Pension Fund is invested in the financial
sector only. I also made an assumption that portfolio is composed of
Korean corporate bond, Korean equity, Korean Government bond, US
corporate bond, US equity, and US Government bond.

I used two different levels of the CAL (Capital Asset Line): US
Treasury Bill rate and Korean Corporate Bond (AAA) rate.

The result shows that 4 different scenarios altogether produce
corner solutions. When CAL1 (US Treasury Bill rate) is used,
optimal portfolio should be composed of US Treasury Bill only. And
When CAL2 (Korean Corporate Bond (AAA) rate) is used, optimal
portfolio should be composed of US equity only.

The implication of the paper is that we could reduce risk of the
National Pension Fund when portfolio includes US financial assets.



