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o A =} 271,940 78 329,930 8.4 403,227 9.4
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7] BF - 2,915 0.1 2,723 0.1 3,823 0.1
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= H] Z = H] & = s

H5 4k 32,031 12 45,099 14 56,593 14

ol xz g} 67,818 25 76,983 23 80,762 20

il %] 5 2} 4,001 1 5,266 2 6,329 2

=W | 7EH | ARREA 49,858 18 54,599 17 60,711 15
A | FREFEA | 1,756 1 1,319 0.4 1,006 0.2

By 55,616 20 61,184 19 68,046 17

A 155,464 57 183,265 56 205,400 51

H-E 62,897 23 83,507 25 113,166 28

. ol g} 23,380 9 25,599 8 33,863 8
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R s 8.26 4.19 5.26 5.90
Q1) 9.86 7.03 4.11 7.00
2] 2 6.66 5.14 8.34 6.71
=W | 7l ARRER 7.40 2.45 4.38 4.74
WA | g EA 17.85 -16.90 0.76 0.57
27 7.62 2.12 4.69 4.81
A 8.74 4.73 4.66 6.04
st 9.97 6.33 7.37 7.89
) ¢l g} 17.95 3.98 8.08 10.00
A AREL 8.25 3.90 11.24 7.80
A 11.03 5.25 8.46 8.25
A 9.65 4.85 6.44 6.98
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Black and Litterman(1992) &2 77} 0ol 7}7b% Frelgla F33F wbd Satchell and
Scowcroft(2000)+= 1o]etal =3t th. Idzorek(2005)2 75 0.025014 159 Fto = W SHA|
AZIHA FA T A3 exEke] FEAF FE(Q)S w45 WA vt dgAd T E

WEAHOE HgtuE Agawel gl
3]

EZHT6)

6) Theil®] EAFAH th3t A XA HL Walters(2014) 2 WHF=(2012)S =3 A,

_10_



XB=1+n, n ¢0,72) 9
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maxy, Sharpe's ratio = %: ﬁ (12)
P

subject to W'1=1

P

%, 1252 : ‘ﬂ]"}l:o—]lg ]:HlEﬁ(/lp:Rp_RT>
21 (12)ell A s Feh7] 98 St E Al S5 (Lagrange Multipliers)S 21 -8-3to] 2
(12)= Agstd 2 (13)¢F Zo] ekl & drh

1

L=Wup(WEW) > +A(W1-1) (13)

A (13)E Wk Aol tis] v o] 0o & wEH AFEH| & (Sharpe ratio)S =t 3t
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T ARR Ul 52 WA ek + 2.5% U2 WA ek + 2.5%

o] AREL gl o] 52 wlAvk= + 3.0% afl o] =4 Wixvk= + 3.0%

T FsAtk THGHETEA AETIE

AAGDPAHE + CPI

= Sz 24 GDPAEE + CPI
[NPIx45%] + [IPD Europex30%]

el F-FAF |+ [(o}A o} AGDPA A E +Inf) x15%)]|  EPRA® 32§54 3= 4
+ [FTSE/NAREIT Globalx10%]

e 1=zt OECD CPI + 5.0% OECD CPI + 5.0%
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ARSI — RICI

;17\] i= — HFRX Aggregate A
F) ZL{FA! HX|OF3 : KOSPI
*HQl’W\I BIX[Or= : MSCI AC World Index(ex Korea, hedged-to-KRW)
NPI(NCREIF Property Index) : O|l= A™EX} EF4 X[
IPD(Investment Property Databank) Europe : IPDO| [ & XY ZTHEEX 24t X
A

FTSE/NAREIT Global : FTSEQ| O|Z(North America) 2= A ZIHEXHREITsS) K| %=

RICI : Rogers International Commodity Index
HFRX: Hedge Fund Research
) UASSEL 2 g [Ag 7|S28E10M

on

A8 FdAw Il AP AAvtaE Sl WA ek (KOSPIA ) + 2.5% =, 3 2]
AP O] Wl A rka = B 9 524 WA A (MSCIA ) + 3% = AR Ho] vk & A= 39
AFe] WxwaE wal ‘KOSPIAG + 25% 2 ‘MSCI AC World Index (ex Korea,
hedged to KRW) + 3%'E =W 2 s AlE fixvla =z z}2} Al&3k)

egom dd sl FEatd g QlaEehe] AlRARE WiAntas B sl A EGDP
A5 + CPI= A5l gla, a9 9l=Zek= ‘OECD CPI + 5% 2 AAH o] glth. =
B AAALAA AEe HEGDPAAE &

- Z,\__
of Ak AAT Aotk (=&, FAHL(2012). 22y o= AAl F

Lom 3 &9 FEAo ARAA WlxnpaE [NPIx45%] + [IPD Europex30%]
+ [(o}Al o} AGDPA & & +Inf) x15%)] + [FTSE/NAREIT Global x10%]'® 74 ¥ o] it}
ol mM=A S diEetE AIFAFQA NPI(H = A TR Fgik A5)e 45%°] 7HEAE
Bojsta, 89X hEs= AFAFA IPD Europe(IPDe F+3HA9 AHFEA F5at
Al 30%9] 7tEAE Folek slolth e ofAlo} 92 wH FHAH AGA d
g dHx FEAAFIE =4 k7] Wil ‘A AGDP+CPI'$} Zo] ExFoE I
of Wixw=7t =} T Aol A3 Bl ol vk st BRI Gl 15%
o] 7hEAE FoeA HEAt I FA A5 (FTSE/NAREIT
Global Index)ell %= 10%°] 7tEA& F-olatith. 22y w59 ¢ F-54F wixvta=

A
AGEE FAFIEE GE AFES ASSA BoEA 7 A5E AEF/sh Aol o

7) FNAT AFA WA ARAGE wdE, FHS(2012)9] A
8) EPRA; European Public Real Estate Association®l#] A& 3}+= &
AFo] FAu|FU 2 AgeA] A&

m;rHJ
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2rs A AT EAE, SR 52012). wEbA 2 Ay FHE
(European Public Real Estate Association)®] &f2]%4F £&x]4
sto] ol & EAE 4N JHdstarAt gkt
AT ddl AT HAFA Q] e FEah dze, AlR 9
A2 S AABAE B & AEAE HAHESE AR HAFATEeR S
= stk gk o5 flaEl AdFEAAL WA wARE 242 (Rogers) 4F
A¢E, sINA=] WAvta2E HFRX Aggregate A5 AF&3c)

Y
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of

1. 6742 XjAMto 2 JMEI ZEED|Q

FUATE PATAL] FARFES A BN, Ao R ARFEAR BR: Qe
oo mek WA WA FUAFT/IFE WATA LEFe|osh FASA FHAR, T
B4, UL, A, S REA AL F 67 AoE THE HH FEEY
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WA Black-Litterman 23S A}

op
o
)
2
o
£
ot
)
=
&
12
il
o
b
T\
O
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ATNE AFEST ol 93] 20079 1€5H 20139 12€7HA] R1d=9 tiA| &AL |l

v} = (benchmark : ©]3F BM) Y EA 85 AFE3te] &3 93 AF(N)+= 317219
E(R,)—R, 0.0873—0.

v BB R 0.0873-0.0476 _,

o2 0.0150

ER,)& NATXEZEQ F+YES YEHUE ], ¥ dAFdAs dA IudF2 A
T2 i AAbE o] A A7t dldd s AR SRS Folsle] Al7FE )
2] (market capitalization weighted) WA 52 BM2] 43t ES AT o84 A
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9) Idzorek(2005)2 ®ml=r5=2], "=, S2HF2 F2HANA 5

2yE Agote TEZYLE FANAT T ATNA TF7]
A I AN E 3.07 A

10) & oA 7IdFdES FHolAES 2HsE 95, &
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= © 2 Black-Litterman
N5dES =Es7] He A&

_14_



<E 5> ZEEIR Z} A AU+ ES SEMYE(Y)

K

SFEAE | et | AR | S e e At | sfelQlze) | S AL
U542k | 0.005230 0.000209 0.000530 0.000808 0.000123 0.000720
el e}t | 0.000209 0.000026 0.000086 0.000099 0.000008 0.000082
= AR 0.000530 0.000086 0.003662 0.002874 0.000025 0.002576
F54F | 0.000808 0.000099 0.002874 0.004992 0.000023 0.003713
=gk | 0.000123 0.000008 0.000025 0.000023 0.000008 0.000026
3] ] AL 0.000720 0.000082 0.002576 0.003713 0.000026 0.003303

6> 2HI|H+AE
N7V EA | R Id e E A F o CAPM
(W) | TT=AZ W) TTTTE A g g

S HF Ak 14.04% 0.38% 0.59% 0.46%
el e 20.03% 0.03% 0.20% 0.03%
U AR 16.88% 0.58% 0.47% 0.55%
&) 9] F-F 4t 28.07% 0.79% -0.39% 0.64%
3 @] ol = g} 8.40% 0.01% 0.27% 0.01%
3 Q] AL R 12.60%% 0.64% 0.10% 0.54%

o8 FARE] AFATS w5 A ol 2 YL FE AOE A

s,
A 1 = QAEARRE F FRAGFA B MG B FUARI #8705 Fol

N
2,

1
P ke wull Zeln o) 055%P =

rlo
-
19
4
fllo
N
I
]
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o
fu
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ol
Ol
v

A 2 0 o] AFAAY T ddvIdHgEdEel THE =2 sl
o] b v sfellzetn 0.78%P =
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11) CAPM 7159 &2 ofe] Aol 2AF F28S v d),
E(R;))= R, +[E(R,)— R;];
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A& Agsts Afos 7129 Markowitz®] -4t ¥ % FE3] F2AFEZH &

o B Aol B £ 9gS & 5 vk

<H 8> XHEXHIF iE Zit

T 5o Ag gle A5 FAH S 5730% = Algtete A

AN EY Mean- CAPM Black- Mean- CAPM Black-
Variance | 7]|t)4=9] % | Litterman | Variance | 7|59 & | Litterman
E s -2.14% 26.87% 14.04% 15.96% 23.08% 14.03%
ERt Nl -0.84% 21.88% 20.59% 30.00% 15.22% 20.59%
T U AR 0.15% 32.78% 16.31% 14.04% 28.47% 16.31%
3l &] -5 Ak -0.38% 15.17% 28.46% 5.00% 13.33% 28.46%
s 2] ¢l Z 2} 103.17% -14.04% 8.00% 30.00% 5.00% 8.00%
aff ] AR R 0.04% 17.34% 12.60% 5.00% 14.89% 12.60%
=9 & 0.26% 0.50% 0.46% 0.28% 0.43% 0.46%
R 0.000005 0.002022 0.001451 0.000422 0.001525 0.001451
AFZH] & (8 7F) 1.1682 0.1113 0.1206 0.1383 0.1113 0.1206
AFZ ] &(H 7F) 4.0469 0.3856 04177 0.4792 0.3855 04177

2 oA E 34 449 UM 64 AHoR THY ZEFL FAF 24
re 2007 1€ T 2009 12€(eldk 2009 7]+ BM), 2007 1€ T 2010 12€ (o] st
2010612 7]= BM), 2007 1€ ~ 20114 12€(ol3} 20112 7]+ BM) % 20074 14 ~
20124 1291 (e]3F 201298 7]% BM)Z thre] B42 A gt

<E 9>E WATA BMO 24713 8 HAFANG 4E A0E ek w4 2009
di 71E BMAlA FAuEe] A gls 4%, AA BB JuseE
Ages BE-RARYe deldmee 11365%e] FAUFe AFHL, A ikl
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<E 9> EAM7|Z

2 XHEXHFT M4E 2o

2] 59

K

AF

20094 T FAHF A 9= 4F B2 S-S 5730%E AdstE A$
: = Mean-— CAPM Black- Mean-— CAPM Black-
7|+ BM
Variance | 7149 E | Litterman | Variance | 7142 %E | Litterman
S H5 A -1.71% 24.00% 16.92%% 30.00% 19.30%% 16.36%
ERt N -11.30% 46.31% 32.42% 14.15% 29.99% 30.00%
S U AR 2.10% 32.92% 22.52% 15.85% 27.08% 21.87%
3 o] F5 4k 0.53% 9.07% 19.39%% 5.00% 7.66% 18.85%
3 2] Q1 =g} 113.65% -26.04% 0.54% 30.00% 5.00%% 5.00%
aff 2 A} R -3.26% 13.74% 8.21% 5.00% 10.96% 7.92%
ARIZ 1] (91 7}) 2.9605 0.3465 0.3396 0.3707 0.3464 0.3396
2010 1t FAHT ] AR gle AF EAN TS 5730% 2 AstE 4§
| = Mean-— CAPM Black- Mean-— CAPM Black-
7| BM
Variance | 71+ & | Litterman | Variance | 7142 %& | Litterman
S U 554 -2.05% 22.01% 13.84% 14.21% 20.80% 13.84%
Ul 1.72% 25.87% 25.48% 30.0% 23.59% 25.48%
S UARR 1.60% 29.48% 21.30% 15.79% 28.05% 21.30%
3 o] F-F 4k 0.35% 7.62% 21.84% 5.00% 7.37% 21.84%
3 <] ol 2} 100.84% -1.20% 7707% 30.00% 5.00%% 7.78%
3 ] AL R -2.46% 16.22%% 9.77% 5.00% 15.20%% 9.77%
AFIZA]&( 9 7)) 3.4655 0.4582 0.4538 0.4852 0.4582 0.4538
. EAFe AE g A AN FE 530%2 ATEE A5
: = Mean-— CAPM Black- Mean-— CAPM Black-
7|+ BM
Variance | 71429 E | Litterman | Variance | 7142 % | Litterman
S H5A -2.15% 27.31% 11.78% 20.10% 21.27% 11.78%
= 9122} 6.54% 32.93% 24.55% 30.00% 20.59% 24.55%
SU AR 0.82% 34.44% 20.84% 9.90% 27.35% 20.84%
3 o] F-F 4k -0.06% 8.82% 22.77% 5.00% 7.27% 22.77%
s <] ¢l Z 2} 96.16% -27.19% 8.95% 30.00% 5.00%% 8.96%
S| 2 AR -13.0% 23.70% 11.11% 5.00% 1851% 11.11%
AFIZ 1] (91 7}) 3.7300 0.3160 0.3152 0.4251 0.3159 0.3152
9012 Bt FAEF e A gl B FANF S 5730% % A st A5
| = Mean-— CAPM Black- Mean-— CAPM Black-
7|+ BM
Variance | 7]t} & | Litterman | Variance | 7142 & | Litterman
E IR s -2.05% 29.45% 13.67% 16.45% 22.80% 13.67%
ERt A -0.85% 27.67% 23.32% 30.00% 1551% 23.32%
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U AR 0.76% 36.63% 18.55% 13.55% 28.90% 18.55%
aff o] &2k 0.83% 10.15% 25.36% 5.00% 8.41% 25.36%
aff 9] Q12 2} 103.40% -29.12% 7.71% 30.00% 5.00% 7.71%

) ] A} -2.10% 25.22% 11.39% 5.00% 19.38% 11.39%
ARZH]&(¢1 7 3.7724 0.3920 0.4058 0.4644 0.3919 0.4058

w delMs A A Aol AddEE 4

A4 FA7F obd &Fe Tk H A
g Wgsts S JHAste vAl FRES I of ul FAabe] AMAEE te 22
T A A S AREgrh (el oA ARE S AW A= AFAAE o] FolE Aol vt FE
g o] oA R = AR 7he] FolE Apolrt A2 A5 AREste] vtk A9
ek myo] A AFS AEsATh.
A 10 FUHARRZE S-SR 01%PES F9ES 7158 Ao A
A 2 AR ST 0.7%PES FAES V5T Aoz Ay

w715 gl 9o AFAYS wgste AdEd AWAY VdFdE(E(RIQ)S
<X 10>7 o] Yeh}a, o2 G ER AL&ae] AFZ H| &S FUsAl 7= FAH]
TE ES A= <F 11> Zo] yErdth E4AN, FAAe] AYAE ARt A}
At RS 3l A $-olx= o] 43| Black-Litterman 2 o] §&3lH AIXE AWA = AL
e Ao FAAA &= A3E HAvEtE AS 0
<E 10> HYZE 7|14 E
A4St 7l s

ER IR s 0.44%

el e} 0.03%

U A} 0.59%

3| 9] = A 0.83%

3 9ol = 0.01%

3 9| A 0.68%

<HE 11> AHEXHZ 4= Zat
) FA e Al e B¢ FAH)F& 5730%%2 Al s
AL AL 272y - .
ARAd 7do g ALAT 7dsds
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U At 17.58% 17.43%

R A 20.03% 18.40%

U AR 13.33% 13.22%

af 9] -4t 28.07% 27.85%

& 2] 91 e} 2.72% 5.00%

3 2] Ap 18.28% 18.09%

AR B] & (8 7F) 0.1283 0.1283
AR H] &( 61 7F) 0.4445 0.4445

3. F7HEY : 8l xpie R FHE ZEELR

Ao M= @A avds

A e o R o]
& 4

FHBAE KB FEAY AR EE FUkete] F 8 AR A E
FA s 2007d 1€ 5FE 20139 12€970A] 87) ARAE el g A FE(X)e <xE 12>
o 2t}
< 12> ZEEZ|Q Z} Xt ko SEMA™E(Y)
FUYREA | Az U AFRL e Fgat | sleA = 3 ] AL EA HAA=
s Fs4k | 0.005230 0.000209 0.000530 0.000808 0.000123 0.000720 0.002136 0.000276
sz | 0.000209 0.000026 0.000086 0.000099 0.000008 0.000082 0.000121 0.000026
WA | 0.000530 0.000086 0.003662 0.002874 0.000025 0.002576 0.001964 0.000751
3] &) F-5 At 0.000808 0.000099 0.002874 0.004992 0.000023 0.003713 0.002546 0.000842
sjel= | 0.000123 0.000008 0.000025 0.000023 0.000008 0.000026 0.000053 0.000009
s eJAE | 0.000720 0.000082 0.002576 0.003713 0.000026 0.003303 0.002522 0.000831
AEAF | 0.002136 0.000121 0.001964 0.002546 0.000053 0.002522 0.003872 0.000807
iR 0.000276 0.000026 0.000751 0.000842 0.000009 0.000831 0.000807 0.000290
Black-Litterman ®2& & AF&3t7] flsid = d@7d+9dE AtEo dad

of FAA=E A4 FWAFY HAFA FEZY Q] EdtHo] QA &7] wio] zhzt
10%9] 7FsAE Folsta, 71E 671 AFA Ak ZhzE 20139 2 V) AT A
(W) 80%E HFAalA 7 |HFAEUNS A=3 A3 <x% 13>3 2o
<E 13> f¥7|tj+dE
A7k A T AT E CAPM
HJAGHFIE
(kat) (H: )\Z I/I/mkt) 7]1:}1'/;:0—]1%
U H- 5 A 11.23% 0.48% 0.59% 0.35%
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Ui Ql e} 16.02% 0.03% 0.20% 0.02%
TU AR 13.50% 0.70% 0.47% 0.42%
3l o] &2k 22.45% 0.93% -0.39% 0.49%
ajf 9] Q1 3 2} 6.72% 0.01% 0.27% 0.01%
3l ] AL 10.08% 0.78% 0.10% 0.43%
&EA T 10.00% 0.73% -0.08% 0.45%
s # = 10.00% 0.21% -0.07% 0.12%

A% 1 F0) AR T EFI Y5
g e FUAZ NG 063%PES FOlBL /BT Aow Addn.

A2 s WARAAN F FP gl gl Y we 9

of 1 we ASAZANT 0R%PES FOIES NFT Ao

TH7INFEIEY} A7 AFAES A8 A9Z2F /-5 (E(RIQ))S <& 14>

Jepd gl

AGAYT ARFAE
= 54k 0.48%
el = 0.03%
T AR 0.68%
ajf 9] -5 A4t 0.93%
&l £] 91 3z 2} 0.01%
a9 AF 0.77%
FEAT 0.72%
AA= 0.21%
<E 15> 8 A%ow PHE BAFA TEEeS AR A3E e 67
Aoz FHR TEEOS AR EAuFe A Qi A, AA FEFAES
A5l gel EA R e BiE-RARGe ddmel 10694%0 FAFo] 3
%351, A kel E wF 20gviwke] ExpulFe] Fos|ivh @ Black-Litterman ®
ol olg AMEATE WF- B mge] o BAZ AU

Au WAFAFAES AFZ H & (04128)S S7tste 23S HolFa . oE2Hom:
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bt s Btk gl A2 XEEY QY E84S FEANE F Ade AolrE IR
w715 SollAd e el dAVlgelMe FANGeR EIA7IL U= A AAR=EE F
At Abell E3ksh= RS ASFHoR HES|oF & Aot
< 15> ZHEXH|IFZ & Zut
FAHE AT = DS Tl E 5730% 2 A getE A
AN E Y Mean-— CAPM Black- Mean-— CAPM Black-
Variance | 7|t14=¢ & | Litterman | Variance | 7|49 & | Litterman
E -2.19% 19.92% 11.23% 12.31% 17.93% 11.23%
Eptilinat -0.40% 16.44% 18.23% 30.00% 12.36% 18.23%
AR 0.50% 25.62% 11.29% 7.69% 23.31% 11.29%
3 & F-5 Ak -0.97% 11.90% 23.711% 5.00% 10.96% 23.711%
3 9] 1 2 2} 106.94% =7.47% 5.46% 30.00% 5.00% 5.46%
3l 2 A} B 1.72% 12.55% 10.08% 5.00% 11.25% 10.08%
FEA T 0.19% 15.08% 10.00%6 5.00% 13.78% 10.00%6
A HE -5.79% 5.96% 10.00% 5.00% 5.41% 10.00%6
=9 & 0.28% 0.37% 0.53% 0.22% 0.34% 0.53%
s 0.000006 0.001804 0.001325 0.000357 0.001493 0.001325
AFZH] & (8 7F) 1.1886 0.0870 0.1456 0.1191 0.0870 0.1456
AFZH] & (A7) 41174 0.3015 0.5043 0.4125 0.3015 0.5043
v.Z4 =
FH 9 Zﬂ%ﬂ@r AA AA FEdel S + Ade ditez giAFx ol gk 4]
of IsHi Ui, AT HAFATE FAGFE R FAR| T FEe] FrbsteE A
o] A ¥k o A| 7 Z}"j‘— iﬂﬁ]ﬂ.‘li +&3t7] 913 264 FA xEZEL 5 #He A=
o - B=gk Holrh, oo & = T e dxet B ARERARRE AR a9de
o F&F YAFEA TEZYSL TS AES 7] 98t Markowitzd Hi-E4F 23
2 Black-Litterman 28 & AF&3t= ASEAS A =i AFSHAS7HA] A A e
TeFg BYs o] gate] AFEZ M &S SUFATI REED LY FAHFTS AMEsHaL
ZF By s vus] 2 Ade ohsd 2ol aokdn A, &2 Markowitz Rl whet
A HaFdE S 7IHFAdEY HEARE AFES AFZ vl &S SHA 7= dAlFA &2
EZZQ9 FAH|FE A= A3 54 Ajte] FAH|Fo] HFEIL A5 At FHf
L ¥xAo] Ry A A 2 FYRF ghol web AabeiE AdTE Ak A v
A= WdEe] A7 dAstdth weba o] REe Al FAALE We] AAl ALkl
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