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Strategic Asset Allocation of National Pension Fund Using

Black—Litterman Model
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<E 1> FUAF A WArkA S

Strategic Asset Allocation Model of National Pension Fund

AP Ak Wl X v} =1 (BM)
T 52 TUE 74 = (KOSPI)
EE NPS Customized Index
o] %= A MSCI All Countries World Index
OHQ]‘I"ﬂ
(ex—Korea Unheadged to KRW)
e EEE Barclays Capital Global Aggregate Index
(ex—Korea, Hedged to KRW)
ARATEE e Es A
= FWPE(FWF2 BM + 2.5%) x 60% + (S BM + 1.5%) X< 40%
- 3I9JPE: 3152 BM + 3.0%
e - FUH-sAk CPI(EIdsd+Y) + 5%
o] 1) F-<} = -
= Full=Zel: CPI(FYAEATY) + 4%
— 39]¥52k CPI(IMF) + 5%
— d|e)a=ek: CPI(IMF) + 5%
- FAA=: HFY7] S (T-bill 909E) + 4.5%
Ztm 0 ERIAETIEeEA%, BAEAE 2015. 6. 9.

Ak 1019 7] AR o) & Ak B S| ] 0] 25%p FFAstaL U2 H]
S0] 7.4%p 18] 3L 3| 2152 BFo] 12.4%p 57tttk &l 2] A4 v F-o] 7.3%0l A
4.2%% 7Fdtal A FA7F 0.5%904 9.4% 2 718t th 20053 U F2) B %
91.4%°1 4 201530l = 73.6% = 17.8%p A3t}

<X 2> FUAFY A v 2 FolE
(81 : %)
2005 2010 2015
2~01 =
:fL‘E‘ nl= TaE
HE ol "% FAE | oy | (20149 2

71%)

U 5= 12.1 61.69 17.0 24.32 19.5 —5.43

Et k! 79.3 0.45 66.9 7.68 54.1 6.79

3 <] F=2] 0.4 9.16 6.2 12.12 12.8 8.94

gL A 7.3 —5.72 4.1 7.15 4.2 9.23

off A T2} 0.5 8.79 5.8 7.70 9.4 12,51

A 100.0 5.39 100.0 10.57 100.0 5.25

200594 2010 5ot 3] &=} B]Fo] 3.3%p =73k Az, 201013014 20154 7]

kol = 10.2%p S7Fske] s 2l AL vl F2 H 2ol S7HA7FH A A 10
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Strategic Asset Allocation Model of National Pension Fund 5

Zola A7) A ¢l B o7 WA3EL7] 98l Black—Litterman B8-S o] &3+ Z= 7] x}Akaj
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3. Black Litterman Model®] 7} &

Black—Litterman E2-2 1992 Fischer Black?} Robert Littermane] 1992\
Financial Analysts Journal o %33t “Global portfolio optimization”ol A ) gt
t}. Markowitz9] ¥+ 84H2 A3} 9l (Mean Variance Optimization Model) 2] 34
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Strategic Asset Allocation Model of National Pension Fund 9

(Quwp(p)
(ulB) = —~ o< p(QUup()  (10)
T @

Aol 32 A (9)E 2] (10)7} o] wo]= A2 (Bayes
el

] AR A (3)3 T34 %
Theorem)ol we} 7]t 23} & () 2] AFSE 3 (posterior distribution) 7}
2] (master formula)® &=2]7]%
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10 Black—Litterman 22 o] &3t 1 AF 7|9 Ak zprbuji

0

G- A AAE FAHE = shar it ek Al kel

S Qe Anr} debd $ ek AL vl E@ 2 A7 KOSPL KRXAH,
FTSE-Russell#} PIMCO®] X142 AM-8-819 i, 9 F-Abuh} 2] 4=

[} e) =
s T ASS Hrelr

<E 3> FNAF FARFLE Indexsh A715)

Akt Index A7FE ($ W) A5 (%)
g2 KOSPI 1,093,693 2.347
sl KRXA4 1,006,890 2.161
w52 FTSE USA Index 19,329,543 41.489
n) =2 A PIMCO Global Advantage US Bond Index 4,461,489 9.576
R FTSE EPRA/NAREIT USA Index 664,502 1.426
fre 52 FTSE Europe Index 8,558,557 18.320
e PIMCO Global Advantage Eurozone Bond Index 2,286,554 4.908
st FTSE EPRA/NAREIT Europe Index 200,676 0.431
Y E T2 FTSE Japan Index 2,933,450 6.296
AdEAA PIMCO Global Advantage Japan Bond Index 3,828,664 8.218
JE2EAE FTSE EPRA/NAREIT Japan Index 146,040 0.313
912} FTSE Global Infrastructure Index 2,079,868 4.464
A 46,589,932 100%

A} FTSE—Russell Global Equity Index Series, FTSE—Russell Infrastructure Index Series, FTSE—Russells
EPRA/NAREIT Global Real Estate Index Series, PIMCO GLobal Advantage Bond Index,Prequin Private Equity
Quarterly Index, KRX KOSPI Index, KRX zjdX|4=

F20149 & U1E

2 Aol A= A A FA e Abkel S-S 463 58099 FE = A skal 4 &)
A}, sHERPARS] B 4.508% 2 A @ ol A |7} AL E v]=o]t} Black—Litterman



Strategic Asset Allocation Model of National Pension Fund 11

Cf
oft

o] 5437 fldARte MFE AA sk Yol RR F-9 dARite] ng2 S g Ah]
o TFeAA 100%0] F-=3+ T35 A&t WA S AT

e B A AA G A7FE 4L T f A qte] A9 H o] Qv 7Hd sl 42 S)
AT A A& BE Ak Q1 efRto] 2 3tE o] 9l a1 PE(private equity) 71 Al €] ¥ o
Ath PES] -5 A= & whek A5 2L7] o 2] §] 4] 2] A2 &= Akl ol A Al €] 8}t

f

. AR A4

2 AFo A= KRX® KOSPIAF, AAAG, PIMCOS] A= AAA 4=, 18] i1
FTSE—Russell®] AR =574 47, Infrax| =, -5 A4 9= 55 o] 838l A X EZE] QL
3ol Apgah e,

1) FTSE—Russell =2} #]4=

D FTSE—Russell v] =
<% 4> W=7 AZ= F2274e] FTSE-Russell Index 9%

SREDE

(Index % 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

USD 7]%)

s 6.3 15.7 6.0 | —36.8 | 27.2 15.1 1.7 163 | 328 13.3
R 102 | 212 | 100 | —403 | 314 | 123 | -55 | 17.0 | 26.8 5.1

A5 FTSE—Russell USA Equity Index Factsheets 2014

E2 20089 58917192011 18]~ A

o) =
94715 Al AN O R F & 08-S Hol 1 gk H3] 2 AT BAhI 0
)



12 Black—Litterman 2 9& o]&

oL

<3 5> FTSE—Russell W]=3} Az F24)142] Index T4

FTSE USA FTSE Developed
PR A= 2 B 657 2,117
A7 (09 §) 19,329,544 34,114,766
o E(%) 1.94 2.35
A7FE R R $)
Hat 29,421 16,115
o3 647,361 647,361
28 233 102
el 13,154 6,447

A5 FTSE—Russell USA Equity Index Factsheets 2014

FTSE—Russell®] 1| =32 2|20l = 6577 7] o] £85 o] 9lar, Al7kEd e 19%
3,205 ¢ o]t} v A o] M50 A7) 56.6%F AHAsH AL % 9l
.
<X 6> FTSE—Russell "]=r $2]A1% Indexe] 2F3™ -4dH]

Al 7194 A7} (AL §) HF(%)
Oil&Gas 57 1,580,301 8.18
Basic Material 29 499,631 2.58
Industrials 96 2,247,331 11.63
Consumer Goods 77 2,012,599 10.41
Health Care 55 2,546,124 13.17
Consumer Services 99 2,619,312 13.55
Telecommunications 9 440,302 2.28
Utilities 34 640,001 3.31
Financials 128 3,517,746 18.20
Technology 73 3,226,198 16.69
A 657 19,329,544 100

At&: FTSE—Russell USA Equity Index Factsheets 2014

A AL F§ B F7118.20% = v Fo] /b a1, 1 theo)] Ve BE FE

@ FTSE—Russell £-9



Strategic Asset Allocation Model of National Pension Fund 13

<X 7> FTSE—Russell FH3F2A142] Index +9%&
Aol E
(Index % 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
EUR 71¥)
Euro block 25.9 23.4 8.7 —44.0 28.8 3.2 —14.5 20.5 24.6 4.9
Europe 27.7 20.9 4.1 —44.2 34.4 12.2 —8.8 18.6 19.3 6.4
Europe ex UK 29.2 22.7 6.8 —43.7 32.5 10.5 —12.8 20.9 20.9 5.8

A& FTSE—Russell USA Equity Index Factsheets 2014

N FAELE vT FAFEY 20081 F-8-91719F 2011 18] 2 A 9
B 20 20158 Ho| gtk BA U 717ke] 2012~2014 9] S0l Eo] =
_/":

o o] vhrji= Ao] W3} ThE FAHS Holi= Aol

<3 8> FTSE—Russell FH52 Index T4

FTSE Euro bloc FTSE Europe
A3 71 278 607
AlZFg (3R EUR) 3,104,824 7,072,895
Wi 5 (%) 3.12 3.25
AZ7FE AR R (R EUR)
it 11,168 11,652
o1& 93,445 193,471
29 298 88
=9 5,311 4,969

A3 FTSE—Russell Europe Equity Index Factsheets 2014
FrH2 FTSE—Europe Al+7F AR E 1o ol A 27 9] H|F o] A|7}Ed 7]+

O & 43.89%= 2}A| 3T}



14 Black—Litterman 22-& o]&3t I AF 7| T2 4 ik

<3 9> FTSE—Russell FHF2] Index?] 4F¥ FA1H]

R 71945 Al74E- 4 (A9 EUR) H5 (%)
Oil&Gas 38 587,318 8.30
Basic Material 57 578,242 8.18
Industrials 108 842,693 11.91
Consumer Goods 78 1,240,369 17.54
Health Care 33 838,254 11.85
Consumer Services 72 505,241 7.14
Telecommunications 30 329,717 4.66
Utilities 35 307,620 4.35
Financials 139 1,626,016 22.99
Technology 17 217,425 3.07
A 607 7,072,895 100

A5 FTSE—Russell Europe Equity Index Factsheets 2014

23 7199 = 60770 01H A WSS w8 ¥ H|F 0] 22.99% % wi-5-
v = 2= &) M)A (Consumer Goods) 9] Bl F©] 17.54% = 1 th 0.2 %1},

<3¥ 10> FTSE—Russell 852 Index =7} 74 WY

Exds 7195 A7k R (99 EUR) H5(%)
S ~Ego} 10 22,433 0.317
W7o &E A2 11 131,979 1.866
w1 18 164,785 2.330
Ag= 12 95,694 1.353
A 80 954,244 13.492
=9 64 937,796 13.259
i ) e 5 9,944 0.141
old = 4 27,855 0.394
o] e 2] 33 242,360 3.427
vgd= 26 301,836 4.268
= ) 13 72,152 1.020
A=y 6 17,429 0.246
E N 27 363,254 5.136
294 36 320,349 4.529
ENCIPS 45 971,213 13.731
Q= 131 2,227 874 31.499
7]e} =7} 86 211,697 2.993
A 607 7,072,895 100

A5 FTSE—Russell Europe Equity Index Factsheets 2014
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2) PIMCO GLADI® #9a=%

HAA = PIMCO® Global Advantage Bond Index(GLADI®)E A}-&3kith.
PIMCO2] GLADI®= 20094 wHEo] 1 A== A AlA A AAZ-S GDP H| 52 483}
o] 7)Z 9] A|7HH)FE = ohE wha S felsled o, e 1 7ol 5 A0 (inflation —linked
bonds)& E35Hsle] B7Md5ol tiek Slx] 7]5S F-ol 3t Flo] 532 Ao s

1

. A9 8 F S vl GDP S A sha glor] 2014 B /| F S theat 2k

Ol

A< H) (%)
B 23.0
FEE 18.6
SR 8.1
7Ieb A= 11.0
Emerging Markets 39.3
Z}7: BofA Merrill Lynch. Data values as of 31 October 2014
<X 12> AFY 7 A By
A X B = C
/Inifflfl%int CLAD
e 7| &l Factor/Instrument Sub—Index e =
A4 = Category A o] =
7F521(%) Category Wei Target
eights X
Weights(%)
(%)
B R 22 5.1 GLADI U.S. Interest Rate Swaps
wrelol A -
E 93.0 A4 11 2.6 GLADI U.S. Inflation—Protected
u .
RS A8 33 7.7 GLADI U.S. Corporates
w3} e 3} 33 7.7 GLADI U.S. Securitized
= 929 41 GLADI Eurozone Interest Rate
=Zgo)a Swaps
S 18.6 =k 11 2.1 GLADI Eurozone Inflation—Protected
A& A& 33 6.2 GLADI Eurozone Corporates
=1 3} R 3} 33 6.2 GLADI Eurozone Securitized
. R 67 5.4 GLADI Japan Interest Rate Swaps
g 8.1 Tree] A -
A4 33 2.7 GLADI Japan Inflation—Protected
JJebazIE 11.0 Eo] A w = 29 9.4 GLADI Othelgaltgdléiigzlézed Interest
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16 Black—Litterman 249-& o]&

A4 11 1.2 GLADI Other Inflation—Protected
A8 A& 33 3.7 GLADI Other Coporates
w3} = R3}t 33 3.7 GLADI Other Securitized
e 33 131 GLADI Emerglré%ml\é[arkets Internal
walo] -
Emerging el el a GLADI Emerging Markets External
39.3 RS 33 13.1
Markets Bond
= = GLADI Emerging Markets
= =
& 3t & 3t 33 13.1 Currencies

A} BofA Merrill Lynch. Data values as of 31 October 2014

g A Ad FEE Adn s ok xek 2o

A9 PIMCO GLADI Sub—indexes HIE(%) | 7Pl | 95(%) | Bdsw
GLADI U.S. Interest Rate Swaps 5.1 5.2 1.4 AA3
. GLADI U.S. Inflation—Protected 2.6 8.5 0.5 AAA
GLADI U.S. Corporates 7.7 7.2 3.3 A3
GLADI U.S. Securitized 7.7 4.8 2.4 AAA
GLADI Eurozon Interest Rate Swaps 4.1 5.5 0.4 AA3
P GLADI Eurozon Inflation—Protected 2.1 6.8 0.2 AA2
GLADI Eurozon Corporates 6.2 5.0 1.3 A3
GLADI Eurozon Securitized 6.2 4.4 0.5 AAl
o) GLADI Japan Interest Rate Swaps 5.4 5.6 0.2 AA3
GLADI Japan Inflation—Protected 2.7 5.7 -1.2 AA3
GLADI Other Industrialized Interest Rate Swaps 2.4 5.1 1.7 AA3
PIERREEY GLADI Other Industrialized Inflation—Protected 1.2 13.9 0.0 AAA
GLADI Other Industrialized Corporates 3.7 5.8 3.1 A2
GLADI Other Industrialized Securitized 3.7 5.5 1.8 AAA
) GLADI Emerging Markets Internal Bond 13.1 5.3 6.1 A3
%‘i{i}f GLADI Emerging Markets External Bond 13.1 7.5 3.3 BBB1
GLADI Emerging Markets Currencies 13.1 0.2 5.3 A3
PIMCO Global Advantage Bond Index 100.0 5.2 2.9 Al

Z}7: BofA Merrill Lynch. Data values as of 31 October 2014

A9 nlFo] AAH Y 478 AN 7IES A-85to] Aol Add Aol 2AH

D 418 53 (Credit Quality)

%2} Fito] #4 BBB- o] o] oo g},
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@ 2}4A 3 (Instrument Type)

A7) o] vl A mhzl o] A Kol Wi E 9 on, s el o]
ak7] o] Aol Y=L 7] A8kl 2= 1= (non—callable) T+7] 482l (bullet bond) =

720 7)1+ (sinking fund), 3FAAF3% (derivative instrument)= #| £] ¥ t}.

@) <& "¥k7] (Remaining Maturity)

=

= oAzl A 7t S|ARA oF F R 3k A (securitized bond) 2 %] &= 12

M e] vE717F Qlofok vt vEZ17F 1270 Bt A7 i A2 A A o2 A
o] €t}

@ #H 2 AH7F(Minimum Par Amount Outstanding)

B7hA% AN Hrol
i o}

.

7= 2 A9 (billion) USDo] T}, 3AFa <] & 4 7= 500

W ok (million) USD, 100 ¥ 9F GBP, 300 ¥ %+ CAD, EUR, AUD, CHFo|t}. @R 3¢
2 1 49 CAD, EUR, 100 ¥4k GBP, 300 ™4+ CHF, 2 49 SEK, 3 49 DKKY 4
NH7FE 7HA oF St

O

3) FTSE NAREIT F%52k2|4=

F-5AE v, 9, 2S TR eR AAsgl o Ak X9 FTSE NAREIT
Real Estate Index Series& AF&3}3t}.

@ w1 FEAL A5
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<3} 14> v|=F 1%AF Index F9&

AZF 9% (Index % USD7|=) 2010 2011 2012 2013 2014

FTSE NAREIT Composite 27.6 7.3 19.7 2.3 27.2
FTSE NAREIT All Equity REITs 27.9 8.3 19.7 2.9 28.0
FTSE NAREIT Mortgage REITs 22.6 -2.4 19.9 -2.0 17.9
FTSE NAREIT Real Estate 50 26.7 9.4 18.0 -0.5 28.7

Z}&: FTSE EPRA/NAREIT US Real Estate Index Series factsheets 2014

<3 15> FTSE NAREIT Composite 7=+ F-54F 53 7444

SR AL 47 A 7FE A (A §) H| (%)
Commercial Financing 10 13,472 1.58
Diversified 30 79,865 9.36
Health Care 16 94,751 11.11
Home Financing 27 45,806 5.37
Industrial/Office Mixed 34 132,788 15.57
Infrastructure REITs 3 65,788 7.71
Lodging/Resorts 16 54,454 6.39
Residential 16 107,099 12.56
Retail 34 187,217 21.95
Self Storage 4 39,729 4.66
Timber REITs 5 31,835 3.73
A 193 852,804 100.0

b5 FTSE EPRA/NAREIT USA Index factsheets 2014

A AL 55 (Retail) I F54k0] 21.95% % H)Fo] /M4 =51, I TS 07 ¢
8 (Industrial/Office Mixed) H&4ko] 15.57% 5 =}A| 35}

(Residential)©] 12.56% % Al A Z =& H] TS 2FA| 8kl At}

£l
0
o
N
AV
oo
4z
ol
2

@ Y BEL AL
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<3 16> FTSE EPRA REIT Europe Index 9%

AZr4=9 5 (Index % EUR7|&= 2010 2011 2012 2013 2014
FTSE EPRA REIT Europe 16.3 -10.5 29.3 9.8 24.7
FTSE Europe 12.2 -8.8 18.6 19.3 6.4

A7 FTSE EPRA/NAREIT Europe Index factsheets 2014

98 BEA 24 20119 282 AAY 7 E 01§ -8.8%2] 452 Bt} 2012
dy 2013 2 £ 0 2 3| 5319}

<3 17> FTSE NAREIT Composite 83554t 33 A4

Nin At Al7He- 4 (4 5E EUR) H)5(%)
Diversified 46 73,041 36.75
Health Care 4 1,900 0.95

Industrial 4 7,371 3.70
Industrial/Office Mixed 4 2,705 1.36
Lodging/Resorts 1 655 0.32
Office 15 22,897 11.52
Residential 11 33,906 17.06
Retail 15 54,094 27.22

Self Storage 2 2,148 1.08
A 102 198,719 100.0

Z}7: FTSE EPRA/NAREIT Europe Index factsheets 2014

9o 4 EAEAE (Diversified) F-54t0] 36.75% % H]Fo] 7} ¥, %5

) T o
(Retail)©] 27.22% = ~1 v} =Xkl Qo). -8 F-5 2 Residential )2 17.06% =
A HAR =& TS 2FA kAL Q)

<3 18> FTSE EPRA/NAREIT #4554t Index =7} 74 U<

=7} ZRF 5 A|7FE (9 5E EUR) HZ(%)
L2Ego} 3 2,881 1.45
W7o &FAF 22 7 5,155 2.59

ATd= 3 2,076 1.04

=P 7 16,803 8.46

=Y 13 32,962 16.59
a2 1 302 0.15

olduU= 1 994 0.50

ol e ] 2 990 0.50

Hgs= 5 27,902 14.04
=290 2 721 0.36




20 Black—Litterman X% g FHlAF 7o WA AR
st 1 358 0.18
2] Ao} 1 2,014 1.01
BN 4 5,766 2.90
299 11 11,917 6.00
292 9,801 4.93
B 7] 1,742 0.88
D 33 76,335 38.41
A 102 198,719 100.00

A& FTSE EPRA/NAREIT Europe Index factsheets 2014

A GE 2= o =ro] 38.41%= 7H ¥4l

4) FTSE—Russell Global Infra Index

e} A= 9 E-2 2011

dS A efskar

-

AkA 0w

rlo

Hir

=910] 16.59%, 28] D=7} 14.04%S

. XA
<¥ 19> FTSE EPRA REIT Europe Index 49%&
1zF72E(Index % USD7]) 2010 2011 2012 2013 2014
FTSE Global Infrastructure 12.5 3.6 9.7 17.2 15.3
FTSE Global Infrastructure Opportunities 11.0 -5.7 10.1 19.9 5.6
Z}7: FTSE Infrastructure Index Series 2014
<3 20> FTSE Global Infra Index AFAHAIN-F-3318 A0
Al 3 At Al7HE A (A EE §) H)5(%)
Pipelines 11 213,772 10.28
Aluminum/Aluminium 9 1,057 0.05
Iron&Steel 91 17,940 0.86
Building Materials & Fixtures 67 18,797 0.90
Heavy Construction 134 24,708 1.19
Delivery Services 21 19,539 0.94
Marine Transportation 60 7,992 0.38
Railroads 11 291,048 13.99
Transportation Services 48 97,382 4.68
Trucking 16 5,189 0.25
Business Support Services 9 1,514 0.07
Airlines 44 10,206 0.49
Travel& Tourism 23 113,024 5.43
Fixed Line Telecomnumications 60 76,244 3.67
Mobile Telecommunications 63 76,765 3.69
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Conventional Electricity 77 567,899 27.30
Gas Distribution 39 199,239 9.58
Multiutilities 16 208,217 10.01
Water 21 63,838 3.07
Specialty REITs 2 65,498 3.15
A 822 2,079,868 100.00

o]} Bx} F3-& A7 B 7] 7HA 8] E2F(Conventional Electricity) 7} 27.30% =
24 8k 71 v]F0] ot A = (Railroads) 7F 13.99% 2 71 th-5 2FA| 8FaL 9l oM
2 (Pipelines)©] 10.28% % A HA = &

=
<

H] 55 2kA8kaL 9l

<3 21> FTSE Global Infra Index =7}+A4ued

| M e w | T | ME | Gl |
33 29 46,858 2.25 El=a 29 16,668 0.80
S ~Ego} 6 2,041 0.10 kg o] 2 o} 20 5,159 0.25
%u%éfgg&ﬂ 5 1,504 0.07 @A) 5 10 15,485 0.74
Bnehd 29 18,297 0.88 ugg= 10 4,239 0.20
ek 18 199,292 9.58 FAWNE 7 4,618 0.22
27 8 3,008 0.14 3}7] 2~ gk 2 101 0.00
e 60 37,643 1.81 R 6 4,041 0.19
Z&Hlo} 3 1,496 0.07 Z= 5 3,890 0.19
A= 1 66 0.00 AR vy 5 638 0.03
ul= 5 3,387 0.16 2 AJo} 15 4,780 0.23
oJHE 4 287 0.01 cp A 13 9,365 0.45
A= 5 739 0.04 ol 13 4,533 0.22
A 14 32,835 1.58 o] 16 80,412 3.87
=9 12 13,217 0.64 ESC el 9 3,133 0.15
I EN 5 1,417 0.07 EO PN 9 6,872 0.33
T 17 35,276 1.70 kel 34 5,083 0.24
g 7}e] 1 54 0.00 2= 15 6,249 0.30
e 43 14,055 0.68 12k 11 2,739 0.13
SIR=AE PRI 11 8,430 0.41 UAE 2 148 0.01
ordA= 2 847 0.04 q= 30 126,921 6.10
o] g}l 4 467 0.02 olef g 16 31,369 1.51
SR 109 202,488 9.74 =29 o] 6 1,583 0.08
e 148 1,118,138 53.76
A A 822 2,079,868 100.00
ol g} Fxpo] X9 H|F& H|=o] 53.76% % GEA O R 11 ARo] 974%, At

7} 9.58% % t}& o7

F AT S Kol v
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By
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A

1270 9] A= Zpqkat o] A7) F 3t =0 Fo] AlAE ot FA] 57 AT o] Aokt
et AA A7) 7] 8l 67 APat S Vo2 A ST 67 ARk o= 5k
W2 2.35%, WA A 2.16%, AZ1=F2] 66.15%, A=A 22.70%, A =554
2.17%, 18] 3L Q1Z 2} 4.46% 2] H|5o] Al4tE )

<% 22> Akt Indexe] A7H)E

ARk
ApAk = Al7F 71235k $)
127) ARt 71 | 97 ARk 7]E | 671 AR
. Rl 2.35% 2.35% 2.35% 1,093,693
1
! k=2 A 2.16% 2.16% 2.16% 1,006,890
e 41.49% 41.49%
AR T2 a2 18.37% 66.15% 30,821,551
24.67%
QR 6.30%
v = A 9.58% 9.58%
A=A A4 4.91% 22.70% 10,576,708
13.13%
dEAA 8.22%
B s 1.43% 1.43%
AT E5A reF-s4t 0.43% 2.17% 1,011,219
- - 0.74%
IEHE-F2F 0.31%
9l g} olszg} 4.46% 4.46 4.46% 2,079,868
A 100% 100% 100% 46,589,929
F12014d 129 & V)=
<X 23> AHE Index Y E
T E(%)
A 39 F
2012 2013 2014 127 Aakat 971 67N
7)% ALt | AR5
=) a2 9.84 1.21 —4.58 2.15 2.15 2.15
St 5.74 2.23 6.53 4.83 4.83 4.83
e 15.73 29.06 12.85 19.21 19.21
A== a5 20.35 23.07 —6.09 12.44 1192 16.49
JEF2 8.84 25.27 —2.96 10.38 '
Bl 5.45 —2.74 5.89 2.86 2.86
R A4 12.87 6.32 —-5.33 4.62 5 85 -2.17
=14 —-8.39 —-17.56 —10.36 -12.10 ’
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RS 17.28 3.52 27.61 16.14 16.14
A=t | st 28.37 15.03 9.89 17.76 18,96 17.07
YT 43.26 32.75 —14.88 20.37
912} o1z} 9.52 16.62 14.65 13.60 13.60 13.60

Aoz Belt, Fgqke] o= o

L A=A 3E ()

7H2012~20141) 9] A3t 2ol 5
7] Treasury Bond9] 20143 H+ 28] 1.1% S AF&-33 T} 671 AAak-

=2 gk A 3l 2] 2] s &= Bl S Q1= g}
2] 0.1318 0.0007 0.0782 0.0093 0.0394 0.0268
S 0.0007 0.0034 —0.0010 0.0027 0.0060 0.0049
3l 2] 0.0782 —-0.0010 0.1217 0.0065 0.0902 0.0786
BRIl 0.0093 0.0027 0.0065 0.0222 0.0295 0.0180
3 £ 754k 0.0394 0.0060 0.0902 0.0295 0.1809 0.1108
o1z} 0.0268 0.0049 0.0786 0.0180 0.1108 0.0952
wake] 79 A L F-EAke] 0.1809% 7Y a1, 11 th 0 2 Sk a4 0] 0.1318%

0.1217= gh=2 o Hl3l] 25 @& FX& Vel L ik 2t
AbE7Ee] FEALL o FEAky 912 s} 0.1108% ThAh =8 £XE Ho|1 )

otk E ARkl gk relE(p) AR
7

Black—Litterman®=.3] ol A Zikatell o e F2p2ke] =34 A8 oFA] &= A F-oll=

AFREEZL Q7F AT ARl Fo 2y Aol AU E, 71 E
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26 Black—Litterman 29 o] &3t A7 7| 5o Ay zpatujid

AR A4 22.70% 11.35% 19.46% 22.09%

AR =E4k 2.17% 1.09% 1.86% 2.11%
o1z} 4.46% 2.23% 3.83% 4.34%

F-91g A4t 41.14% 12.96% 2.56%

A 100% 100% 100% 100%

27 10.45% 10.48% 10.49% 10.45%

E—.‘}]ﬁdx J’ 7]]:]1_;[\_0_‘];3 : 0 . o . 0 . 0
w3z 3H) B} 0.067 0.1149 0.0778 0.0693
(FF38Ah) (0.2597) (0.3390) (0.2788) (0.2632)

}_—r

sagan | el s - 6.19% 9.13% 10.19%
x3) B B 0.0413 0.0591 0.0658
(FF9D) (0.2032) (0.2430) (0.2565)

D ARALDE 609 dslele) & Ghol 10097} 5 G Aelis el BAMLIEE F Fosz ol
AL B AN F AW nel g EERel 0o 23 throl §3) LS 45T

A T A (view) S ol 3hz 2901 4 1), 12), 13)° that A4 34 4

S AANA R FALE F-Fo 7]EHo] o). FAIA H|F S A5 2
271+ 1, 1/6, 1/36 A7FA 2 F-238Fo] &4 313t

D =1

m7F 1olgta A sk= A2 Ade] b3 Filo] A9 glrhes AL ofnjeiet -4 7
711 A= wHld T F7IAR 0] & Al el A o] 7 wh A & H A Akl
1 7@t 41.14% 5 A S5 3 9

54.1%(2015 592 7]3)o] =& 11.88%)p
7} 8 Aol vlef ok AL vt wbde] A FA 0] A u)F 2 33.08%
20154 =)ol EFete] HlFo Tt Hasithe A

S & 5 Q) wEb S b 5S 11.88%p =0l thAl, 7.15%pE AR = A)A

A 4.73%p= A=FA FA TS U = il

o
r_ﬁ{_:
_N—:

7)1 FES FAA} Al dd e AR BEE ¢ e 1 me L
sample size v sample size
o) A% AST A3 A5 Aol sl FAL T 5 gl AolE 12 g e
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o] A9 FAFAL]F 12.96% 5 Shar=r Ao wljiEolH st @ v 52 14.81%7}

8 REo R ARSshE Aol 7P Bl W ow defA vk 3zt &

B2 AFEEE HA9 1 A 7F0.027(1/36) 2 wj§- Hola] At (view)ol ok Al
_%_

of % Hrhe AL ov@th 2o 1B 1/36% 485 A% TR uFol
7.09%% 3 Wl BA} Mgk aev TEFe Q0] 2t 7o) E3t
EEAAE e 5 1362 AY5HE Aol M FH AuAS & Ak

4) A9 @, @, @, @& ZF H&sh= 4F

A o] G2 7 F B S 10.0%2 ddatal oA o] Arknd A2 ©,

©, @e} o] dA st Ao HAAAIE S mEel 23k

<3 27> =2 10%, A0=524] 11%, A-=201 2.21%, 05554 10.6%=2 Aldxd5olEs Al 49

Az A]%L(i;gv?;ga]% 1 T FT9E ZP*‘_:jZ%E‘_—(with views) -
U2 2.35% 8.53% 3.36% 2.43%

et Rk 2.16% 1.08% 1.85% 2.10%
Ax=F2] 66.15% 37.62% 56.0% 64.02%
A=A 22.70% 21.30% 22.06% 22.50%

KR R 2.17% 4.83% 2.02% 2.03%

ol a} 4.46% 2.23% 3.83% 4.34%

193] 2pAk 24.40% 10.87% 2.57%

A 100% 100% 100% 100%
SIS 715%;% 10.45% 8.83% 9.91% 10.35%
w] 2 3} N 0.067 0.0754 0.0717 0.0685
(A (0.2597) (0.2745) (0.2678) (0.2618)

=3}

.‘%pr];‘jzm Sd7el & - 6.70% 8.84% 10.08%
B WAt - 0.0438 0.0571 0.0651
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HARAS, a0 dw7]=843, 2015. 6.9.

BofA Merrill Lynch. Data values as of 31 October 2014

e— WA, FEEAE, ALY/ FedR

FTSE EPRA/NAREIT Europe Index Factsheets2014

FTSE EPRA/NAREIT USA Index Factsheets2014

FTSE EPRA/NAREIT US Real Estate Index Series Factsheets2014

FTSE Infrastructure Index Series 2014

FTSE—Russell EPRA/NAREIT Global Real Estate Index Series

FTSE—Russell Europe Equity Index Factsheets 2014

FTSE—Russell Global Equity Index Series

FTSE—Russell Infrastructure Index Series

FTSE—Russell USA Equity Index Factsheets 2014

He, Guangliang, and Robert Litterman, 7he intutition behind Black—Litterman model
portfolios, Available at SSRN 334304.

Idzorek, Thomas M. (2002), A step—by—step guide to the Black—Litterman model,
Forecasting expected returns in the financial markets, 17.

KRX =712 4, KRX =A<

KRX gh=r A4, KRX 2 HA|

PIMCO Global Advantage Bond Index

Walters, C. F. A. (2014), The Black—Litterman model in detail, The Black—Litterman
Model in Detail, June 20, 2014.
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T
&
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m
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T4
o -
2}1 ;3 0.0077 0.0034 0.0042 0.0116 0.0295 0.0111 0.0077 0.0256 0.0046 0.0145 0.0240 0.0166
e
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T35
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<HE 3> 67 ARt #@ U E

7|15 E(no view) IT" (with views)
] 0.09140985 0.095704925
EiE k) 0.00057090 0.00059314
3 £ F2] 0.13827331 0.140822043
a2l 0.01718143 0.017483825
a3l 2] 54k 0.11819358 0.119478935
Q= 0.09836368 0.099236213
<Hx 4> 67l Arktel X o™
Rl kA 3] 9] 5=2] EER S L] F-5Ak o1 g}
B2 0.131792 0.000682408 0.078206467 0.009279 0.039440378 0.026773
Cle kel 0.000682 0.003403255 —0.00102055 0.00267 0.005996187 0.004877
s o] 2] 0.078206 —0.00102055 0.121662884 0.006543 0.090189931 0.078639
6]]9]%]1:{9 0.009279 0.002670338 0.006543247 0.022217 0.02950298 0.017969
<] F-5 4k 0.03944 0.005996187 0.090189931 0.029503 0.180880504 0.110839
Q1) 0.026773 0.004877139 0.078638576 0.017969 0.110838537 0.095203
<¥-¥ 5> 67 Akt M o™
=2 ik 3| 2] 2] 3l 2] A A 3| 9] -5t o1z g}
B2 0.065895987 0.000341204 0.039103234 0.004639471 0.01972 0.013387
sz A 0.000341204 0.003401489 —0.001223024 0.002646315 0.005894 0.004808
3l 2] =2 0.039103234 —0.001223024 0.098458696 0.003790146 0.078488 0.070695
3oz A 0.004639471 0.002646315 0.003790146 0.021890203 0.028115 0.017027
3| <] F-5k 0.019720189 0.005894077 0.078487805 0.028114561 0.174979 0.106832
ol g} 0.013386603 0.004807825 0.070694853 0.017026919 0.106832 0.092483
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St 2 0.197687962 0.001023611 0.117309701 0.013918412 0.059161 0.04016
e kel 0.001023611 0.006804744 —0.002243574 0.005316654 0.01189 0.009685
3l ] F2] 0.117309701 —0.002243574 0.22012158 0.010333393 0.168678 0.149333
B 0.013918412 0.005316654 0.010333393 0.044107052 0.057618 0.034996
s 9] 54k 0.059160567 0.011890264 0.168677737 0.057617541 0.355859 0.217671
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B2 0.131792 0.000682408 0.078206467 0.009279 0.039440378 0.026773
=] 0.000682 0.003403255 —0.00102055 0.00267 0.005996187 0.004877
3l ] F4] 0.078206 —0.00102055 0.121662884 0.006543 0.090189931 0.078639
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B2 0.131792 0.000682408 0.078206467 0.009279 0.039440378 0.026773
=] 0.000682 0.003403255 —0.00102055 0.00267 0.005996187 0.004877
3l ] F2] 0.078206 —0.00102055 0.121662884 0.006543 0.090189931 0.078639
BEEE] 0.009279 0.002670338 0.006543247 0.022217 0.02950298 0.017969
BEESS 0.03944 0.005996187  0.090189931 0.029503 0.180880504 0.110839
ol g} 0.026773 0.004877139 0.078638576 0.017969 0.110838537 0.095203
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3k 14> 67 A M+ X gE
Rl Bl 3] 9] 2] 3 2] A A | 2] At A
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s AA 0.009279 0.002670338 0.006543247 0.022217 0.02950298 0.017969
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ol g} 0.026773 0.004877139 0.078638576 0.017969 0.110838537 0.095203
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Rl Al &) <] 2 3 2] A A | 2] 54k oz g}
B F 2 0.131792 0.000682408 0.078206467 0.009279 0.039440378 0.026773
Eie=msd el 0.000682 0.003403255 —0.00102055 0.00267 0.005996187 0.004877
3l 2] =2 0.078206 —0.00102055 0.121662884 0.006543 0.090189931 0.078639
3 < x4 0.009279 0.002670338 0.006543247 0.022217 0.02950298 0.017969
3| <] F-54k 0.03944 0.005996187 0.090189931 0.029503 0.180880504 0.110839
ol g} 0.026773 0.004877139 0.078638576 0.017969 0.110838537 0.095203
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B2 0.017793894 7.12452E-05 0.009359131 0.00098859 0.003695 0.002341
sz A 7.12452E-05 0.000555083 —0.000224713 0.000363651 0.000808 0.000703
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’BHQ/]—T—/%] 0.087565598 —0.001245263 0.137466448 0.00701262 0.100911 0.088567
6H9—]iH?_J_ 0.010267531 0.00303399 0.00701262 0.025294679 0.033042 0.020104
&) 9] 55t 0.04313531 0.006804549 0.100911425 0.033041835 0.204756 0.125116
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B2 0.131792 0.000682408 0.078206467 0.009279 0.039440378 0.026773
=] 0.000682 0.003403255 —0.00102055 0.00267 0.005996187 0.004877
3l 2] =2] 0.078206 —0.00102055 0.121662884 0.006543 0.090189931 0.078639
5H9]iﬂ?ﬂ 0.009279 0.002670338 0.006543247 0.022217 0.02950298 0.017969
3| <] F-54k 0.03944 0.005996187 0.090189931 0.029503 0.180880504 0.110839
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<3 25> 671 Ahktel M 3 E

e A 3l 2] 2] SRkl 3 & -5 Ak Q1= g}
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BEEEE] 0.000236764 7.14778E-05 0.000157912 0.000596377 0.000771 0.000468
3 9] 54k 0.000988091 0.000159967 0.002350818 0.000770895 0.004806 0.002932
?_1:1;3} 0.000665046 0.000131599 0.002071461 0.000468459 0.002932 0.002543
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