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Factor—based Strategic Asset Allocation




A7) F3} ZL 7| W FEAA S Al AEFA ZAbelE-(Strategic Asset Allocation; SAA)-S mf-$-
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Factor—based Strategic Asset Allocation

Asl and Etula (2012) Greenberg, Babu, and Ang (2016)
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Factor—based Strategic Asset Allocation

U] 7| HHFRpAR o] A 2| & &) 1. A28 SaAe) Tey

< 1563 % A T YA FA T EE 260.3% Y, GDP ] A FA ¥ S 16.7%, 58718452 & S84 g
H]Z2- 3.9%

o« HAEARR] FAA S = 69.2%, <] 30.8%

S AT T ]

mHEX S2 AR2E) —o-HHIEA FE FR(ES) gp T8 O INRKI TR/GDPEE) %)
(=8 (=S o= CHFIS AL 72/5 SRAHISE)
300p =Tl , 50
250 _ 15
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200
130 10 }
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100 . 2
50 10
0 e
2006 2009 012 2015 2006 2009 202 2015
A= otm 2 A2 st2esl
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Factor—based Strategic Asset Allocation

U] 7] TS A A A& o LA e sanS) A2y

A2)2) AR

7| 2 RERE H| S (%) 2016 L 28 2 (el =8, %)
Ge
Mgl 360 EENEEEBELRETE

1 gl o
e R 0= 557.7 63.7 11.4
HHEH 24.6 Atetal = 13.9 2.2 15.8
e 12 SEHAF 5.8 0.9 15.2
= = | 577.4 66.8 11.6
y TN =N -1 18.7 MESE RS (el 22.9 11.2 49.0
AESH 2 8.5 4.4 51.3
=2 6.1 TOIZH 2 7.2 5.2 72.4
=3 T ﬂfi‘ﬂ%?.'%ﬁl%l 4.2 2.8 67.0
AHZEXSH 2 2.8 0.3 11.5
A& gt=2 dESH 2 2.0 1.0 47.2
2 A 47.6 24.9 52.3
625.0 91.6 14.7
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Factor—based Strategic Asset Allocation

AR]85

% Brinson, Hood, and Beebower (1986)

«  APrhE-(investment policy)©] 4~¢ & W 3H(variation)®] 93.6% 44

< Ang, Goetzmann, and Schaefer (2009)

«  NBIM©Norges Bank Investment Management)2] HE= <=2l &

v Ri= Rpmi + Rtiming + Rgetecction

A B ANE| B 0]
LR Y
A B (A wE=) A B (=] n}3)
| EE e m EH 5o
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99.10% 99.70%

. A28 SAAS Z A
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m En )

2.90%
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Factor—based Strategic Asset Allocation

J_T_—;;(]_7] Z_]-.oﬂ [q_ = X]'}?_]:HH _Il_i_ [. A28 SAAS] oA

i

ANGso] e AEH ZAHHlE 1 A7) =dge T4 AR ARSI =S B Sl o R
(Strategic Asset Allocation) : (Dynamic Asset Allocation) i (Tactical Asset Allocation)
o A HE A7) BAE A 2319 o 54 A WHEAA e FHare F7] o 7] A A= TR E Z QL
71421 Arhl & AR Fold 7 Q1 Akl Ak F- A L7 st Al AATVEHEE
SES
2z =]
o o8] 7] 3k A3 LEZT] Q.9 o gl zEn|Aof ik A A5t uj
Zl_:gl% 227 ] u| ol Ade = : 5 SOl XEET Y A= 7 o UAARQI WH-Fo|A 7|3 E ¥ &
% (exposure)l| A 343 ¥ sk g e A i
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Factor—based Strategic Asset Allocation

A 28 H3} (The World Has Changed)

IT. ARk A o] X3}

1952 1992 I 2011
Eas s peomes /——‘ Bz sl

A 4 Y _ 4

L L L L
P 1969 1992 2000s
2328 1adgaqwy spop-z1) A
(CAPM) el 2y HH3 =
o ZPAHEE H 2o Xst
1 Alch 2 Al 3 AtH
+ 1950 ~ 2000 - 2000 - 2010 . 2010 - A7)

« ZH4F 718F SAA
-7 XEZZL (60:40),

28} A A

» gl 23 7]4F SAA
« HEJ A, T-5 F4,
g3 e A=

« 821 7|8k SAA
L ¥z Y A
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Factor—based Strategic Asset Allocation

ALk Z718F SAA a1%) I A

FH
i)
fo
2

X5}
» AEH 60/40 T @7

60/ 40 A2 Bl & 60/ 40 ARHRE 2] H 2

- N
A (40%) Assct ANA (18%)

B

>

1 (82%)

N
d

4] (60%)

————— 2

]

771512t oMl = NED = z2Y | woaq | TA==THE L
drawdown I

I I

o7 BB AL 2000/09/01  2002/06/23  2004/01/15 1,231 1| -248% |
I |

AA 24 97] 2007/12/16  2009/03/09  2010/09/20 1,011 : -315% |
I

. ) | T |
53 o] 127} o E F7 958 | ¢ -228% [ |
Lo

Xt=: BlackRock
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Factor—based Strategic Asset Allocation

=]

¢] 2~ 7|9k SAA L. Ap2hi) 5 5

FH
i)
fo
2

s}

& TFFS g3 7)ur A

A FAF (Minimum Variance) : Equal MRC(marginal contributions to risk), Identical Excess Return

i

AHEZH Maximum Diversification): Equal Vol. Scaled MRC, Identical Sharpe

i

i

B

« P23 8 E: Equal TRC(total contribution to risk), Identical Sharpe and Constant Correlation

@ 7l ES FAISHAL St a el 24

< A Al o] = A7, °lEl A
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Factor—based Strategic Asset Allocation

FH
i)
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2

2] 2~3 7]9F SAA A=) 1. Ao e 25

< “@ 239 H ¥ (Risk parity)” & 9] & /|AAIZ

o e, F)dgel e TARTE B AE A8 AHaok sl BA

223 H g A A& A& 23 F2]g
ALEH] 5 A aj i g7 ]oq
A7 36% B H 2R e
m Ad
m A
Z1HFE 7IREY ARZHE
| AEA \ 6.2 12.0 0.5
2] 9 &g 46 6.2 0.7
g el & ARSk Bl gfelEl | 6.2 8.6 0.7
XF&: Mercer
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Factor—based Strategic Asset Allocation

221 7|9k SAA 1. Ak A o] )

o 221e o]
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=2 2| 420 kcal ZH=22 320 kcal
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Factor—based Strategic Asset Allocation

K1 o] #S

8¢ 719F SAA (1) A e
< factor 7|9 SAAE W2 HEHE o] &

+ SAACA A= 7= 8902 VAR 81l

- AAAIL] 2097 7 Aol Bigk PCAA T} 470 8.910] 85%% W

- ©] 7} Hl global economic growth®} global inflation 8.Q10] 60% ©]/d-2 Arg sl A 0= Yeld

ony  973%  989%  996%  1000%  100.0%

100%

83.5%

74.9%

80%

60% 4599

40%

PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10
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Factor—based Strategic Asset Allocation

Q21 71¥k SAA (1) 1. 2Pkl el 8

o a2 220 (XA / 2B 2291 (A4 W)
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Factor—based Strategic Asset Allocation

Q21 71¥k SAA (1) 1. 2Pkl el 8

& XEZZQ9 HAiltax
- ARRrERE A BAEe] a2 A 2 X EZE QoA AR gaaE BAaRT A4 e

EEZ 09 of

—125% 2.5% -
2] S E SR 2]
2= [20% o sy 22/ 2.0% 7
El El
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Factor—based Strategic Asset Allocation

o AR Q52 AAIATE ALEES] Al vl EAE Y F A0, T I = P ARl Ao R
Sige PRI =

80 _
— Growth
— Real Rates

60 1 _____ Credit
— [nflation

40 _
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» F&7F TXA(Efficient Frontier)e] 3

10 -y £ N

| '

g zend 4

----

Factor—based Strategic Asset Allocation
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CPPIB (ZHyHd =)

v AT BE £01E3) 8992 Bk U 4 ved

v 2014 del A 2018 7HA] 54 85%, A 156% %= o] 7| <]
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Factor—based Strategic Asset Allocation
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CPPIB 1)

) 5=
e | A 99
. (oA 2) HE A
)5
e | A 99

oHe e g2a

A4 $0.30
|

A4 $0.60

= O
T T

Factor—based Strategic Asset Allocation

A]

Private Equity $1.00

F2] $1.30

4] $0.40
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Factor—based Strategic Asset Allocation

ATP (Rlvl=2A ) I sh9] A7]5¢] Apel

% ATPS A2

Risk Classell & E =xp= . _ = R ALe
= = = Risk Factorel] & i AT
= shite] gl Tt vl (2016 _)] )HT 4719 g~ 90lo 2 F3

(2006-2015)

g2]~3 7hol=gkel & 2016 ]2~ v

71e} 2]
15%
C AR AR E s

o] A4 ]
35% 22%

SEE R
v (A FARALEE sy 2] = A9 (risk classes)oll vljsg ﬁgo
v (dA) FAALES of 2] 9] 2]~ 221 (risk factors)ell wl=g &F
o] Hjit ol F €] el

35% 49%

¢

= lojze

A %
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27 Report)




Factor—based Strategic Asset Allocation

ATP %) L. 3¢ A7) A

P EE R E SR

D At — == 2]l vy

23 89

22k w715 3 A
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Factor—based Strategic Asset Allocation

CalPERS (A2 Yol =) . 9] 1715 Abel

100% -
Growth 60.8%
80% - Public Equity 51.9%
Private Equity 8.9%
gl 71& Income 20.3%
60% -
p 3% Real Assets 10.8%
n 9Ed Real Estate 9.3%
1Z o)A
40% - w7 Qg el Forestland 0.7%
B 2A A=A
Infrastructure 0.9%
B azgone
Natural Resources
20% -
Liquidity 1.5%
Inflation 6.0%
0% - Trust Level 0.5%

Public Equity Private Equity Fixed Income Real Estate

2%: CalPers (CalPERS Annual Report)
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Factor—based Strategic Asset Allocation
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Factor—based Strategic Asset Allocation

X]'ﬂ—ilgl faCtOI’ exposure IV. Factor based SAAHMH

& ARAF By 2o A 8.2 F2}Hfactor investing)

oo o2 F S
e T a2 99 FEZF O o

A 3% o ‘P‘ "

AR A H
AH= 252 | (Private
Debt)

24 o4&
0 0
Aol Ay Az
(Private
Baity)

oI SHOI|IA BREtEA | H 022 ?led AAEXO| 7 77t 7HsE

Z3A 7 skl Rz
oA skl Wz}

L
A elol mizjel 1 S5k S0 RO XSRS H2 THHSAI0] LITEI0f2ls T2 HES

HEERERERICOS)

At=: BlackRock
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Factor—based Strategic Asset Allocation

] Al F=2}9] risk/return driver IV. Factor based SAA™

o AR oo 9RE ABH FARAIY Th2A G
COAFARE FA U A 5ol R WA A3} FAT AT 29le] F
C AEFARE T4 9150 g o] Ul o] i, HEATE AL QT Aol 1 74 919 9} o1 Fef o] 491
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» ATA] FA o] o B A FlTtel whek F ok A EAEAIL A
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v B ATNAE B AU AFEE L
C (@) 5 AR R, S A, e F,

IV. Factor based SAAHMH

<], =l A, sl <) o Al

o (BF oD 1770 AR AR A e UlE] S () EE APy R

— 53}
e

il

A = )

&l <]

S| AHA =

&l <]

= w

af <l

o) A 52} lazet Axk =4

af <l

H-a9 =

H32k Axk =

&l <]

A3 =

ApE Ak =

af <l

R =

AAA= Ll af <l

HAFA AAD af <l

KAP =33 A=

Barclays Global Aggregate Treasuries Index
KAP 3JARA)] A=

Barclays Global Aggregate Credit Index
KOSPI &4 A+

MSCI KUKJE (ACWI ex Korea) Index

S&P Global Infrastructure Index

S&P Global Infrastructure Index

KAP 3| bl AA A= <, Mg ek, wAd &
FTSE NAREIT All Equity REITS Total Return

Index

FTSE NAREIT All Equity REITS Total Return

Index

KAP 3|AHA] A A5 =, il e, WAd &
S&P Listed Private Equity Total Return Index

S&P Listed Private Equity Total Return Index

KAP 3]A}A] BBB A< =, JHAd 5

Credit Suisse Hedge Fund Index FA A A A EF
Barclays Global Aggregate Credit Index &l o] AT F =, viAbd &
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A A A 2219 el (Selection of systematic factors)

+ HARAAY 291 HEe Puol A BE] £A

Factor—based Strategic Asset Allocation

IV. Factor based SAAHMH

o T8 9 499 Fol(drivers)S A A EF=H| 753 W3k A E(parsimonious set) S 11d

AAA 21 MEg g 7to| =]l

D Zb 713k gaa B o] o] Hap e Akl Fat
2)  AlelA HaL A" etA A 7Vs(Tradable)

3) 5t A (Low Correlation)

D 7t 2Q1Eel Y B4 A 371w AT 41

36
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deFe] BAS A3 A W (Suitable)



Factor—based Strategic Asset Allocation

o ae
-9—?_.4 }{_EH (A % IV. Factor based SAAHMH

& B AFdAME A (growth), JEd o], AHojzE, A&, F&S A
- T A=A 3 home bias)S #eFsto] 2]=A5 o e o= i

- SHE2 o] TR || Aol wEf 3 29] of AN A =27

822l (factors) E #l X| 0} 3

= KOSPI &+9A|

1) 4% (Growth)
3] 2] MSCI KUKJE Index (ex Korea)

9) AA o] A& =1 KAP &7} &= a4 A<

(Real interest rate) 3f 2] Barclays Inflation-linked Index
_ , =] KAP =315 549 A4 - KAP E7F 5 =34 A4

3) Q1= o] A(Inflation) , ,
3f 2] Barclays Treasury Index — Barclays Inflation-linked Index
) KAP 3|ALA] A= A - KAP =313 A

4) 218-(Credit)
3f 2] Barclays Corporate Index — Barclays Treasury Index

5) & (FX) &ff <] KRW/USD ®38}l& (FX Appreciation)
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Q9] o~

e

}q ._'i‘;(é IV. Factor based SAAHH

« TR ¢l 23 (Multi-factor model)& A&

- ARREES] ol B gAaaE AA S TR YUMo Q14

- 229l ¥3H(Factor Loading) & F43slo] 53 22 o] A~¥ A (Target Factor Exposure) 2} & % T2} 244k
Hj A A AAaE] 2 o] &

- T o) AE tiH] 9 E(excess return) = wj-1l %= (long/short) EEET] 29| 9 & 4 &

= Zﬁijfj &
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EEEEE

IV. Factor based SAAHMH

22X A (target factor exposure)

ZNaee g TR A 2]l ol AFXAE A s A
- A7) Fo] FAEA 1} 3-89 TS WA Aok 5L, H A FAAMA R v 5-S A )
[e)e}

2 Q0] o)A AE
(e}
[

O

2
~
it
L

WA s

Al (implied exposures) At=

Al ol A7 BlojubA] s

T =
(factor space)?] &84 FApA = HA JAX

i B =
SF X

ko
[-‘O
~N
=

Al (optimal exposures) 474
A A=

1o,
24
ik

< 5] O
e i
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Factor—based Strategic Asset Allocation

X]-}ﬂ_‘ HH '5]? EH C1)__ E% IV. Factor based SAAYH

» A7) F9 FXAAFE Target Factor Exposured] R & vj &85 & 2A

- Robust portfolio optimization methodology

L ER TEZ 0] oA FA SHolA FAT AL HE WET B H FEE Aok

v argmin,, (1 - ) (wj A —ej )(wj A — el) +A(wla—el)s(wld—el)' +Aw]Qw,

Rl
el
-

- wl Zf XpARO =

- A QOE9 9AIZA

- Z QIS 7to 24t

. e 2H Q0 QAIK

A HE[E AHQQIO| H|E
QXA DFH(specific risks) 2| Z2 4t
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Factor based SAA A}




Factor—based Strategic Asset Allocation

7]_)2;[— gl (?_:1 —EIL V. Factor based SAA A}

A A4 EE RS U A A4 55015 (D

N as-is N e as is 20l H| & (%)
Global treasuries 5.0% LY XA 15.0% ofl 2l 3 14.9%
Global corporate bonds 5.0% ZLHFAl 15.0% sieldE=z| 43.0%
Global AI debt 10.0% S| 2| k2 10.0% sfe[lEeold  217%
Global ex-Korea equity 10.0% of| 2| =4l 10.0% oie & 4.5%
Global infra 3.0% X248 20.0% =UHEE 27.9%
Global real estate 5.0% = oA =4 9.0% “UdETe 39.0%
Global private equity 3.0% " NeEd 11.0% =L 1=z 0] d 15.9%
Global hedge fund 0.0% oH<1CH A =4 10.0% =UHHE 4.0%
Korean treasuries 5.0% 2e 54.6%
Korean corporate bonds 10.0%
Korean infra debt 1.0%
Korean real estate debt 3.0%
Korean private equity debt 5.0%
Korean equity 15.0%
Korean infra 2.0%
Korean real estate 10.0%
Korean private equity 8.0%
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Factor—based Strategic Asset Allocation

-9—?_]. Q_} '/_Y:E}q (Factor EXDOSUY@) "%Xé V. Factor based SAA A&
@« 892 9JA¥HA
g A3 AE ) l ) SR AE 8 o)A N
o] = Al 0.99 0.99 1.00
&l ©] 3] ALY 0.70 0.38 0.44 0.99
o] Al A H3 0.70 0.38 0.44 0.99
& o] 524 1.01 0.99
gl Ql=zet 0.74 0.43 0.90
3] F-5A4t 1.16 0.90 0.81
3 AR 1.33 041
af Q] A A= 0.20 -0.46 0.96
=] = Al 0.69 0.69
=] 3] ARA 0.33 0.32 0.04
= =g} A 0.24 0.28 0.15
T F-sA4k AHAF 0.20 0.18 0.12
T AP A 0.14 0.08 0.21
= F2 1.00
= Q=) 0.75 0.48
T F-sAk 1.21 1.00
=) AbR 1.60
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Factor—based Strategic Asset Allocation

Target Factor Exposure =% V. Factor based SAA A2

WA factor &)~ A

o si2l si2l si2l siel | =2u 2 21 21
Mz | u=za | assom | Mg | MEm | uzmaa | assoM
3.07

A8
2|0 Y (%) 5.44 -1.25 117 5.62 243 141 194 0.07
H| = (%) 14.9% 43.0% 21.7% 4.5% 27.9% 39.0% 15.9% 4.0% 54.6%

Target factor 2] ~X A

Z2|0] & (%)

8

7

BE

HX:
(%)
10 12 14 16

o
N
N
(o)}
[0}
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Factor—based Strategic Asset Allocation

Target Factor Exposured] 24 V. Factor based SAA A1)

#2919 H]F 248 B3] BLH 5D FATIA AAGEDS HEED) 5 Y HE 29
) ~FA A

o)A = A FAA fE] $hgo] o 2 F A S LER)

o
=
¢ FAR AT A WA o] BAYEA] 1 Ao}

ofl 2] ol 2] ofl ] ol 2| = LI =L = LI =L
k) #Es2l | S old HE 8T 2Esal | S0l d 8
19.2% 30.4% 27.8% 5.7% 35.9% 33.9% 20.4% 5.1% 47.8%

B3 oAXA B): =2 <3|

= —a =

ofl 2l el ofl 2] ofl 2l = =L =L =L
CE H#E=2 | ASeo|M ME 8% =2l | ASolM HNE
21.6% 341% 31.2% 6.4% 40.3% 38.1% 23.0% 5.7% 53.7%
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Factor—based Strategic Asset Allocation

V. Factor based SAA A}

Ak © 2 remapping

% Target factorE GA3t == A E v|SL AA 5= WA

- IS8 AR ER] Tl 2 %9 H]f‘ﬂﬁ‘r%‘ HA F== L ste] ARl vl Fo] H3tE Al of

o HiF1:7]E T £20%WH 2 BlTa A
- k2 VIS MS e £50% W = HlT = Aok
asset class as-is CHeH 1 CHot 2
Global treasuries 5.0% 7.0% 7.5% as is CHOH 1  CHOF 2
Oba e U7 .U70 U7
Global ex-Korea equity 10.0% 8.0% 5.0% %LHXM 1>.0% o -
Global infra 3.0% 1.0% 3.9% ol <2/ %= 100%  140% 150%
Global real estate 5.0% 3.0% 2.5% o 2|4 10.0% 8.0% 5.0%
Global private equity 3.0% 1.0% 1.0% SR XEd  20.0% 14.0% 10.1%
Global hedge fund 0.0% 2.0% 2.0% = 9.0% 14.0% 155%
orean corporate bonds 0% 0% 0% e
Korean infrz debt 1.0% 3.0% 3.0% s 10.0% S
Korean real estate debt 3.0% 5.0% 5.0%
Korean private equity debt 5.0% 6.0% 7.5%
Korean equity 15.0% 12.0% 7.5%
Korean infra 2.0% 0.0% 1.1%
Korean real estate 10.0% 8.0% 5.0%
Korean private equity 8.0% 6.0% 4.0%
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Factor—based Strategic Asset Allocation

;(]_}1\_]: ]:]H _1‘_?? ]:H CI)_]-—Q] /\3 jq.]j] Tl V. Factor based SAA A&
o 7| LEEY L tiH] e E AAE AR I 18] ARRZR]Eo] 7hAd E
o 7] XEEYL UM YUt o= gijks A
as-is CHOH 1  CHOt 2
3l 2| A4 & 14.9% 141%  12.6%
SQ AR 2| 43.0%  234%  27.1% as-is CHOH 1 CH et 2
82| oI = 0| M 21.7% 133%  15.2% 7|t =2|0| Y 4.77% 3.883% 3.32%
e PNE=! 4.5% 8.4% 9.9% EZHA 8.95% 6.34% 4.72%
LY AR 27.9% 313%  20.8% Sharpe Ratio 0.533 0.611 0.705
ZUYAIE I 39.0% 193%  18.4% Shortfall 19.3% 13.9% 9.0%
ZUYQI=Z oM  159% 109%  123%
ZLjAIR 4.0% 2.8% 3.2%
stg 54.6% 394%  42.6%
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Factor—based Strategic Asset Allocation

6(}:_?, (?i lr_qu.xﬂ VI AAR B A

D) Akt 357 A A 74

- aad AFEE S mE A Al
2) WA FA2}AAEe] Wi wp= 7R
- -Ee] B, AT D AF5E EA gE AFE A Wi x| vl AR

- S Al ARk o' s a‘l?l;]‘i SAA A8
3) &3k ghal| x| mE A 9 g o v AlA 24
4) PAFAAA S frs4 v 4 i vk
5) &2 (Bottom—up)ell 7]¥HgE 2.1 7|9 SAA A A 43

- 1 A4 2 el(Micro factor) B2+ 2~EFY Q. 2l(style factor)S AW HF2

XA Q.S (macro factor)ol] w3

ol
ol
rir
=
e
)
2
N
v

td
ot
filo

&)~ #E] A 2~El(Factor-based risk management system) 1-=

=

6) 821 7]
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