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| . Current Asset Allocation




1. Asset Class of National Pension Fund

« Five Asset Classes )

Asset Class Benchmark Index
Domestic Equity | KOSPI

Domestic Fixed
Income

Foreign Equity = MSCI Al Countries World Index(ex Korea)

NPS Customized Index

Foreign

Fixed Income Barclay Capital Global Aggregate Index(ex Korea)

—domestic PE, foreign PE: foreign equity BM + 3%
—domestic real estate, foreign real estate: ¢pi +5%
—domestic infra, foreign infra: ¢pi + 4%, 5%
—hedge fund: T-bill 20days +4.5%

Domestic PE : (domestic equity BM+2.5%) X 60% +(domestic fixed income BM+1.5%) X 40%

Alternative

2/30

2. Standard MVO model
( Customized expected retums and )

variance/covariance of BM indices

Asset Class Customized returns
Domestic Equity
Domestic Fixed ] .
Tz NPS customized return expectations based on
: : macro variables
Foreign Equity
Foreign (note: standard MVO is super sensitive
Fixed Income to risk—return profile)

Alternative

3/30



3. Predetermined asset weight

C

Customized expected returns and
variance/covariance of BM indices

Asset Class Constraints on weight of asset

Domestic Equity

Domestic Fixed | two or three asset weights are predetermined
Income

Foreign Equity (note: customized expected returns and pre—
e determined weights on some assets are two

Fixed Income

important qualitative decisions that should be

Alternative

done by committee)

4/30

4. Customized shortfall risk

( Customized shortfall risk used to determine

Upper boundary of risky assets )

CDF
100

0.90
0.80
070
0.60
050
0.40
030
0.20
0.15
010

0.00

Normal CDF = - =Risk limitation

5/30
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4. Customized shortfall risk

© As CPlincreases targetiexpected) portfolio retums and risk should decreasefvery odd))

5. Asset Allocation of last 10 years

¢ Increase in weights of risky assets and foreign assets but slowly

© Standard MVO model dose not provide long term target weights in
nsky asset and foreign asset

w

Asset Class
Domestic Equity 121 17.0 195 +74
Domestic Fixed 793 66.9 541 _ 959
Income
Foreign Equity 0.4 6.2 12.8 +124
_ Foreign 7.3 41 42 -3.1
Fixed Income
Alternative 05 5.8 9.4 +89
(rate of return) 5.39 10.57 5.25
Note: weights of 2015 is as of end of May

7/30




| Il . Black-Litterman Model
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1. Stochastic expected excess returns

Expected excess returns have a normal distribution

¢ Excess retumns above risk free rate follow normal distribution
r=N(uX) 1)

Prior distribution: p = N(II, Zy) 2)
assume: Xy = 72

r=N(I (1+1)X) 3)

9/30



2. Optimization

Utility maximization leads to mean/variance

optimization asset allocation

U=wll - (%M) w'Iw 1)

Optimization with respect to w:

S =M - yIw =0 2)
w = (6,Z)" I 3)
W= ((1+1)8yX) I 4)

10/30

3. View on excess return becomes new information

Investor could formulate views on excess return

of specific asset classes

¢ Views could be in either absolute or relative term

¢ n asset classes, k views: three matrices(P, Q, (1) should be
considered

¢ P k x n matrix representing asset weights in relative views
which sum up to “0” and to “1” in absolute views

Q : k x 1 matrix representing return of views
€1 : k x k matrix representing covariance of views

11/30
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4, Deriving posterior distribution using Bayesian theorem

Posterior distribution of 1 based on views

Hyiew™ N(ﬁ, M) 6)

M= [E) 1+ PO P (D) 'O + P'Q1Q]
M=[(zZ)"1+PQ1P]!

r = N(IT",M + X) 7)

12/30

5. Deriving new asset weights(w*)

Optimization

w'=-2(M+X)"'m 8)
Om

@ Choose level of 7 (confidence of view)
¢ Starting from w (mkt neutral weight)
e Given X (historic indices covariance)

¢ Add views on excess retums

13/30



IR R2PH KA

= [

HI
-
-_

Il Indices for
Market Neutral Portfolio

1. Indices

Domesticassets
Foreign equity
Foreign real estate
Infra

Foreignfixedincome

© KOSPI for domestic equity
© KRX bond Index

© FTSE-Russell USA, Europe, Japan Index

© FTSE-EPRA/NAREIT USA, Europe, Japan Index

¢ FTSE Global Infrastructure Index

¢ PIMCO Global advantage US, Eurozone, Japan

15/30
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2. Market Capital of Indices

Value . NPS
Asset (Million US $) Weight(%) weight(%)
Domestic Equity 1,093,693 2.3b 1956
Domles‘nc Fixed 1.006,890 216 54 1
ncome
el 30,821,551 66.15 12.8
developed three
Fixed income of 10.576.708 22 70 49
developed three
Real estate of
developed three 1.011.219 2.17 9.4
(domestic:4.3)
Infra of world 2,079,868 4.46
Total 46,589,929 100.0 100.0
16/30
3. Historic excess returns(2012-2014)
retum NPS
Asset S
" fhominal(%) 2012 2013 2014
; . 2.15
Domestic Equity (3.25) 10.21 2.65 -5.43
Domestic Fixed 4.83
Income (5.93) 584 2.10 6.79
Equity of 16.49
developed three (17.59) 1043 21.61 8.94
Fixed income of -217
developed three (-1.07) 9.59 0-39 9.23
Real estate of 17.07 Alternative(domestic)
developed three (18.17) 473 4.66 9.44
Infra of Id 13.60 Alternative(foreign)
nira ot wor (14.70) 5.25 8.46 15.30
Total 6.99 4.19 5.25

Excess retum= nominal —1.1%lrisk free rate: Treasury Bond.3year)

17/30
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4. Black-Litterman with no view

" Acet | (Historicavg.of  Market equilibrium-

— excess return excess return(IT)
Domestic Equity 2.15 9.14
Domestic Fixed 483 0.06
Income
S € 16.49 13.83
developed three ; ;
Fixed Income of -2.17 172
developed three (Japan:-12.10) :
Real estate of
developed three 17.07 11.82
Infra of world 13.60 9.84
Total 11.55 11.55

18/30

| v, Views for Asset Return’
& Efficient Asset Allocation
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arman with views

Asset Hal EEE equlllgnum Vi

excess return(%)(I1)

ew(%)(Q)

Domestic Equity 9.14 10.0
Domestic Fixed 0.06 _
Income
Equity of 13.83 10
developed three - -
Fixed Income of
developed three 1.72 22
Real estate of
developed three 11.82 10.6
Infra of world 9.84 _
Total 11.55

20/30

1. Two Scenarios

¢ Domestic equity 10.0%

© Domestic equity: 10.0%
© Foreign equity: 11,.0%

¢ Foreign fixed income: 2,21%

© Foreign real estate: 10.6%

21/30
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2. Two Scenarios [Scenario 1]

new mkt equiibrium

Asset retumns (%) asset allocation(%)(IT)
(I:no view) =1 T=1/6 T=1/36
Domestic Equity 9.14 9.57 9.26 9.16
D°m|'33t'° i 0.057 0.059 0.057 0.057
ncome
Equity of 13.82 14.08 13.90 13.84

developed three

Fixed Income of

developed three 1.71 1.74 1.72 1.71
Real estate of 11.81 11.94 11.85 11.82
developed three
Infra of world 9.83 9.92 9.86 9.84
1045 1048 1049 1045

Total (62: 0.0674) (02:0.1149) (¢2: 0.0777) (02: 0.0693)

22/30

2. Two Scenarios [Scenario 1.]

new mkt equilibrium
Asset weight (%) asset allocation(% )(W)
(w:no view) =1 T=1/6 T=1/36
Domestic Equity 2.35 10.04 3.34 2.43
Domestic Fixed 216 1.08 185 210
Income
B Lty e 66.15 33.08 56.70 64.37
developed three
Fixed Income of | ,,, 4, 1135 19.46 22 09
developed three
Real estate of
developed three 2.17 . 1.09 . 1.86 . 2.1
Infra of world 4.46 2.23 3.83 4.34
58.86 87.04 97.44
fotal 100 @i (12090 (256)

* weight ek t
on 23/30
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3. Two Scenarios [Scenario 2.]

new mkt equiibrium

Asset retums (%) asset allocation(%) (1)
(I:no view) =1 T=1/6 T=1/36
Domestic Equity 914 9.06 9.03 9.1
D°m|95t'° Fixed | 0.057 0.099 0.065 0.058
ncome
Equity of 13.82 12.65 13.45 13.75
developed three
Fixed Income of 1.71 1.92 1.75 1.72
developed three
Real estate of 11.81 10.92 1151 11.75
developed three
Infra of world 9.83 8.98 9.57 9.78
1045 8.83 9.91 1035

Total

(0%: 0.0674) (0%:0.0754) (62:0.0717) (0?: 0.0685)

24/30

3. Two Scenarios [Scenario 2.]

new mkt equilidrium

*

Asset ight (%) asset allocation(%)(w)
(w:no view) T=1 T=1/6 T=1/36
Domestic Equity 2.35 8.53 3.36 243
Domestic Fixed 216 1.08 1.85 2.10
Income
Equity of 66.15 37 62 56.0 64.02
developed three
Fixed Income of 22 70 2130 22 .06 2250
developed three
Real estate of 217 483 2.02 2.03
developed three | |
Infra of world 4.46 2.23 3.83 4.34
7560 89.13 97.43
Total 100.0 (24.40)* (10.87) (2.57)

weights on risk-free asset

25/30
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4, Two Scenarios (portfolio return/risk)
-‘ _nsky assat m(%) portfolio return/risk(%)
Searo o 0 I —
/risk free asset (no view) — =1/6 =136
e retum 1045 1048 1049 10.45
. c: 0.2597 ¢:0.3390 ¢:0.2788 0:0.2632
. | orly T R @007 0069
with retum 6.19 9.13 10.19
5:0.2032 5:0.2430 o:0.2565
asset  fsk @003 @0m8) (@006
risky asset retum 10.45 8.83 9.91 10.35
. 0:0.2507  0:0.2745 ©:0.2678 o:0.2618
) £ WK o @00 @00 0089
with retum 6.7 8.84 10.08
o:0.2092 5:0.2390 o1 0.2551
asset risk ©%:00439 (c>:00671) (c?:00651)
26/30

| V. Implication for
National Pension Fund
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1. Qualitative decision making by Committee

Reasonability of
views

Choice of 7
and strategic
asset allocation

¢ Compare with market equilibrium return
and historic return to check for
reasonability

€ Scenario1, T=1 (2016)
@ Scenario2, =1 (2020)

@ Scenario1, T= é (2025)

@ Scenario 1, T = 3—16 (2025~20307)

28/30

2. Quantitative decision making by NPS

Choice of index

Choice of reasonable
products(vehicle) &
externalmanagers

¢ Compare with available indices

@ smart beta

29/30
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2. Black Litterman Model2] 7HQ

Black-Litterman 2@-2 19924 Fischer Blackd} Robert Litterman®] 1992%
Financial Analysts Journal ol 33t “Global portfolio optimization™l| A -R-24
Sttt Markowitze] B4 A5t d(Mean Variance Optimization Model)2]
IAE S&ESH] 930 Black-Litterman RE2 At E-dES 7IdedER &
2513 Qitt. AIAF IS ES AASHA LEZ T 2 (Market neutral portfolio)©f]
A =&5to] Markowitzo] YRHE] FHEAE]Astd(o]st MVO) I & AHiHE
9] 7|ErE= AXStE Aol & Ao7t & 4= vk AGSEA FolEd AMH R
olghz 7|0 FAAFS 4 Hel(View)E F7H 02 #A-gsto] 2F2Q ++3
FAEY AHE-E =EoH ok wEbA MVORE = B8] s Apibatol] ARt
o] HliE &= FF A ZEEY R E &5 ot

Black-Litterman 222 Ho]X]A(Bayesian)’f @< AF&st1l =d MVOEH
= 2e 7dedEs 9" A ofd EEHSE FFEchal ok whEbA
CAPM(Capital Asset Pricing Model)F2E9 SEEXZE H|o|X|A9] APHEE
(prior distribution)2 ARE-5FL Qtt. o]Qf T2 APA o) F2ER}9] 7 ApAk9]
FolEo] gt S F7tste] HFo = 7|4 E9] #27} jb=0] Xtk

7L EXpAel F=EH [YO| gl 82

= My, %) (D
(= 710 g, X: NEAME 2052 ZASEAER)

Black-Litterman2 A= 7| d$2AE( )

o

FEoke A2 = de ERR



H1E M2 KR 27

=NILY;) ()
ofl 77k 432 7ol tstol T, =7 o) WAL BRste AL VSR B¢

plo) = el = @2 10 6)

ol L, 919} 4] (1) Thaa} Zo] A},

U=w IT—( 5;”)@0 Sw o (5)
(U. ARl B85k, w: WEALNES] FA 0| SH E,

IT: ] sl ge] el

0, AE 3] A(risk aversion parameter))

9 4 (5)% AHMlF(w) 02 1AulRete] HH2AL Tobd FP2Arol 8t 2
Al o] YA EEEt

7
3) RFYIAS 0y ——————— = A==t =232 "The Black-Litterman Model in
a 11
Detaily, Jay Walters(2014)5 %
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%:H_(SAIEUJ =0 y H:OZMZU) (6)

2 0) w = AFFTHEEZT] 29| Aih]F2 2n|ohH

w= (5]1,12)7 1 (7)

2 XA 5 ek vty HHREZ Q9] xpahF w & 9 (42} 2(6)°] 25
_)[K_

1

=0,0+7X) ' = (m

)6, 2) 1T = ( Jw  (8)

1+7

weby EAAre] Ao gl A9 ALAAES CAPMEE S| 0 0] AAbEz
A9] UM EHH HESAol tigt FF A)2] =270 wet EEbAA o
Black-Litterman ZEHoA= 75 24| £FUE= BES9] A5 Uukzo
B ARESHL it wEbA gl Hivt 3t Ak mE ARESheE A5 = 1/360]
Hot,

Black-Litterman® @] -2 FALX}] 7 AFiES] 4=0]&0] el AHAlTto]

AP WG 5 Atk ZAolth, AL AFFISAE Bk B4 Aak2 S
)82 A Ek WA A el HARAHES 7T 4 G el ErX}XP
o Fua AYL D A B AY B @ FhH SolBAYe] ez mlo] B
9% 5 Ut
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ES AHETIE B AASAEY Hate 92 3.5%CIA)7F At 1
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S A5l B AR 5 7] o]4Fe] A4k vlmstel B4 ApAke] ATiHoz o

T2 TUES € AolEks A9E sk WAlolt A€ 591 k=2 KOSPI2E°]
1

il

NS A ddes REZDE A5k k79 #84 A2 she As
7o A5, FAA FoA A Rl vt fsiA e o=t ol &
ZR1A| 7HA] F-(P, @, 2)°] A= ojofet it

$2: k7 78 gl Higt g+2iHcovariance) BE(k < k)= FARARe] o] ot

FAlgES UEdiE i A2 A2 514 0)7] diZel dizag ol
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Black-Litterman 2@ 34 A £t YFEEE 2= 202 715kl 9
o}, Expae] A% B Pu= Q

o] o] AYE de FEEEE S 2
P@Qh) = ———cal- 5 (@-Fu 2 (@ Fu)] O

ofu] po] A FASERIEE offt 2 Zé?ﬁ—EriTi% s A 2 V] He

o 91 4] (9)°) aH LES olg3lo] uo AFEEE £ % Uk 4 Wolg
ejo] o8] thee] A2 B2 4 9k
p(uB) = ) o< p(Qlup()  (10)
p(Qlpp(w)dp

9] APARE A Q)T FHA A EE A (9F A (10)7 Zo] Ho|= e
(Bayes Theorem)©l wa} 7|tz dE(1)S] AR (posterior distribution)
7} =&} off 4] (11)& Black-Litterman®] 7] 234 (master formula)Z &8
7| = gt}

uB~NUIL M) (11)%
(T =) "+ P P D) I+ P 21 Q).
M=|E)"'+P 0P

==

Wlo]= Gelo] oJ8) EET AFRIE AIBREA G FUAATEHRES 715
77k9] $4ke] @%(precision)7} 715 A% ALGEIT) webA ZTiGol

B rol AFERE 0 gk

4) A 10)9] =&THL Jay Walters2019)5 T2



=NIT,M+%) (12

Jelme HAARREL A(7)0] (125 H83H ool 4] (13)7 2ol A
o

rf
i

w =i(M+2)*1H* (13)
Opr

(M X: nXn matrix, I nx1 matrix, n=AHik2] <)

3. WAL SVIXMHIES flet AIBEEEDL
7L Xt B " AVHIS

Black-Litterman 2@ ARES= AL FYHd(corner solution)?] &A|7 &AY
S e AL AREES oo RE S| RS ¥ 4 Ak AYEES?)
97 NEHOR 4 8o/] tho] BE AT BEE 0%-~100% T7HOE A
L Markowitz2] YuHa B#-EA1 &5} & oA} Zo] EA AR RpAHE| 0]
ASEe ZAE BAT 5= Aok suAg75e] A AA a6 2 A=At £k
L AL AT B4 TR ARRESE 08 Fob7] o) AR A0t A4 E

NAF0] FAZRs S AMES IAe 1270 AL = AlRststial of

l £ A4t
T2 A O AR ET S ST ol AR, g7, fEe AX=
Ao E FHOE FESte] EA5t

£ A7 Black-Litterman®4o A+ HOAF 67l AARES thoz2 B8-S 4
Fotadet. A9l HOlE o £A 7 AGE vi=, §9, dECoE st
Infra®] % A AIAE FANSLRE ot Qlot. webA] ASAR R 55, vt &
o] ZFE= A A9 At gEtd £ vk AL ¥Rtk ES 2 dTe
KOSPI, KRXAE, FTSE-Russell# PIMCOY] A2 AR5 1, AFAatc}t 2|4

of Alele] s 227} thE % LS BT,




32 IUAF JIF¢E =2

o
02

o
=

H 1-3) 2OI9Z EXKATO| Index@t Al7pECH

ARkt Index AI7EE ($ 4B | XHHHIS (%)
RS KOSPI 1,093,693 2.347
SRl KRXA4 1,006,890 2.161
Oj=54 FTSE USA Index 19,329,543 41.489
O|=xH PIMCO Global Advantage US Bond Index 4,461,489 9.576
0|=22S4t FTSE EPRA/NAREIT USA Index 664,502 1.426
[EFA FTSE Europe Index 8,558,557 18.320
SEMH PIMCO Global Advantage Eurozone Bond Index 2,286,554 4.908
RERSL FTSE EPRA/NAREIT Europe Index 200,676 0.431
URFA FTSE Japan Index 2,933,450 6.296
UZRH PIMCO Global Advantage Japan Bond Index 3,828,664 8.218
U2 S FTSE EPRA/NAREIT Japan Index 146,040 0.313
olmat FTSE Global Infrastructure Index 2,079,868 4.464
TR 46,589,932 100%

Z}&: 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 FH@A$

F20149 T 7E

2 AFoAE A AlA FAFs A S8 46 5,8999 2R A4St &
A St SRR HIS2 4.508%2 AFANA A7 AQE  H|Folth
Black-Litterman @9 544 1AM S Zji"ﬁﬁ}%} Hgo|ng FdAt
AHe] HISZ IAAKFE] FEolA 100%0] FE53 Fie 485t WA e AN
SEAT.

A 2e ARG 7SR TR0l AlQjE o] Qlthe 7Hgstel 24
< ottt thAIRHARES a4 Qletqto] Z3tE|o] 91l PE(private equity)7}
Alel=o] At PEY] 35 A= Tt X5 7] ol 9] B4 A== oA
Al etk
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Lt XAt X5

E AoAE KRXE KOSPIAS:, A, PIMCOS] A=A EA] S, 1Eal
FTSE-Russell®] AR=ZF7FA, InfraA|ss, 8414 5-& o]8oto] AIFELEE
2] Ao AREstAT

1) FTSE-Russell FAIX|$:

(D FTSE-Russell =]=+

(HE 1-4) 0|20 MTIZ FANZEQ| FTSE-Russell Index 492

SR

(Index % 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
USD 7I&)
0= 63 | 157 | 60 | -36.8 | 27.2 | 15.1 1.7 | 163 | 32.8 | 133

= 10.2 21.2 10.0 | -40.3 | 31.4 12.3 -5.5 17.0 26.8 5.1
Z}@: FTSE-Russell USA Equity Index Factsheets 2014

T 1-5) FTSE-Russell 0=t MEI= FAAEQ| Index 74

FTSE USA FTSE Developed
NEeenal gl B 657 2,117
A7 15 (Dt §) 19,329,544 34,114,766
HHE=2AE(%) 1.94 2.35
AR 2D §)
g 29,421 16,115
o 647,361 647,361
E] 233 102
| 13,154 6,447

Z}@: FTSE-Russell USA Equity Index Factsheets 2014
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o
Ho

o]
o

FTSE-Russell?] vl=F4 R0l = 65771 7140l Z= 0] QlaL, A7RSA2 19
3,295€ 0]t njmAlo] A=A AZFEH S 56.6%F AHAsh= AS &
AT,

(B 1-6) FTSE-Russell 0|2 FAIA|E IndexQ| At TLAH]

el 7|18 A7 15 (Dt §) HIZ(%)
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
| 657 19,329,544 100

Z}&: FTSE-Russell USA Equity Index Factsheets 2014

A 2 58 T 571 18.20%= HlFo| 7} =1, T th&o] 71& ¥4 5
£ 16.69%F AA|S.

@ FTSE-Russell $9

H 1-7) FTSE-Russell REFAINEQ| Index +UE

oZIrolE
(Index % 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
EUR 7|1F)

Euro block 259 | 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




(& 1-8) FTSE-Russell SEFAl Index 7+

FTSE Euro bloc FTSE Europe
R|=2gt 7| 278 607
A7 152t EUR) 3,104,824 7,072,895
HHE=2AE(%) 3.12 3.25
AZFEUHE 2 (U2 EUR)
g 11,168 11,652
e 93,445 193,471
2% 298 88
e 5,311 4,969

Z}@: FTSE-Russell Europe Equity Index Factsheets 2014

82 FTSE-Europe A7t AREEH A oW UM F2d2] v¥]Fo] Al7HS

7102 43.89%% A3

H 1-9) FTSE-Russell REFA! Index?| AdH F4dH|

a 7|8 Al7kE (843 EUR) HIZ(%)
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
| 607 7,072,895 100

Z}@: FTSE-Russell Europe Equity Index Factsheets 2014
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(B 1-10) FTSE-Russell R84 Index =7t 714 U9

=7t 7| Al7HEEH(HHEE EUR) HIZ(%)
QAER|O} 10 22,433 0.317
HREME=T 11 131,979 1.866
E= 18 164,785 2.330
== 12 95,694 1.353
oA 80 954,244 13.492
= 64 937,796 13.259
EIES 5 9,944 0.141
ora= 4 27,855 0.394
OEH2] 33 242,360 3.427
HEaC 26 301,836 4.208
c=90] 13 72,152 1.020
negd 6 17,429 0.246
ES L] 27 363,254 5.136
AQIH 36 320,349 4.529
LA 45 971,213 13.731
= 131 2,227,874 31.499
7|Et 27} 86 211,697 2.993
A 607 7,072,895 100

Z}&: FTSE-Russell Europe Equity Index Factsheets 2014

FrEAo] ZobE =718 BlE2 =] 31.5%= YA ow w2 HSS AA|5t
a Ea

, g2t =dol 77} 13.73%, 13.49%, 13.26%= =

® =

2) PIMCO GLADI X

PR 4= PIMCO2| Global Advantage Bond Index(GLADI®)E A-83}9it}.
PIMCO®] GLADI“: 20094 5HEolxl A2 A AA ABAFE GDP H5S &



g3lo] 7|29 AZHIEIHE oE WL Qs 183 E7MASAE
(inflation-linked bonds)& X3loto] E7Hd5ol digh s1A] 7|5 Fost Zo] &
Al Aoz AyE 1 Qlrk. NG |52 wj|d GDP H52 F&3l1 9o 2014

7S vt E

B 1-11) X9 H5

X HIZ(%)
o= 23.0
[ER=E 18.6
U= 8.1
7|E} MTI= 11.0
Emerging Markets 39.3

Zt&: BofA Merrill Lynch. Data values as of 31 October 2014

(B 1-12) K50 7S] MM i

A X B = C
Factor
A= Factor/Instrument /instrument SuGbl:I;_\n%Iex
ple:] ESN Category Xz 0|
%) Category Weights Targeto
%) Weights(%)
GLADI U.S.
o=
= ° 22 51 Interest Rate Swaps
oI GLADI U.S
AlX] 0.
oj= 23.0 =2 " 2.6 Inflation-Protected
g Ng 33 7.7 GLADI U.S. Corporates
=i, HESt 33 7.7 GLADI U.S. Securitized
GLADI Eurozone
mHE
=20} < 22 41 Interest Rate Swaps
e AlXI 1 21 GLADI Eurozone
omx 186 == : Inflation-Protected
T .
g | w8 33 6.2 GL’églpEfa?;:”e
gws | ews) 33 6.2 GLAD! Eurozone
GLADI Japan
=]
a5 67 54 Interest Rate Swaps
g 8.1 w0 GLADI Japan
AlX]
== 33 2.7 Inflation—Protected
oE 29 24 GLADI Other Industralized
JIEREEIZ | 11.0 | Sl0IM ° ) Interest Rate Swaps
oA 11 1.2 GLADI Other




38 =02 71gHe 2y 29
Inflation—Protected
Mg Mg 33 3.7 GLADI Other Coporates
S5t S5t 33 3.7 GLADI Other Securitized
GLADI Emerging Markets
|_ =
=a0|M i 33 13.1 Internal Bond
Emerging 39.3 ™ = 9| 33 13.1 GLADI Emerging Markets
Markets : B ) External Bond
=3 =3 33 13.1 GLADI I(E:mergln_g Markets
urrencies
Z}&: BofA Merrill Lynch. Data values as of 31 October 2014
I3 A JH 7P AGHS2 o e A
H 1-13) XY M |8 MPHE
XY PIMCO GLADI Sub-indexes HIZ(%) | RO | £2AS(%) | BdsSE
GLADI U.S. Interest Rate Swaps 5.1 5.2 1.4 AA3
e 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 41 5.5 0.4 AAS
ozx 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
ol 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 17 AA3
GLADI Other Industrialized
7|Et Inflation—Protected 1.2 13.9 0.0 AAA
MRS GLADI Other Industrialized
Corporates 5.7 >-8 51 A2
GLADI Other Industrialized
Securitized 57 55 18 AAA
GLADI Emerging Markets
Internal Bond 131 >3 6.1 A3
Emerging GLADI Emerging Markets
Markets External Bond 131 7-5 33 BBB1
GLADI Emerging Markets
Currencies 131 0.2 >3 A3
PIMCO Global
Advantage Bond Index 100.0 5.2 2.9 Al

A} BofA Merrill Lynch. Data values as of 31 October 2014
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A 9E vlFo] 2= 4719 BTGV |ES A8l Aol AdE Adol 2

A,

@O A& 52(Credit Quality)

F2} 55| 4 BBB- ol4do]ofof Fitt.

@ A4E FF(Instrument Type)

HRA SH3 AHAZ 2hE A=) o| AR Y] A Ho] W=l en, 1Y FE
ol1, 77| o] A7 &7| A¥T & fl=(non-callable) W73 A (bullet
bond) T+ #AA7|1S(sinking fund), ITAJAFE(derivative instrument)< A|LE

® Z& TH7|(Remaining Maturity)

£ o AuAlof A E71A5H SJAQ} TR SE W(securitized bond)S %o
T 12709 w7171 Qlojof it} w77t 1270E Eo A d2 Qa2 A4 FAHL
ZHE A elHrt.

® FA HH7HMinimum Par Amount Outstanding)

E71A% A HAaHH7H= 2 A(billion) USDOIT. SAS] AN H7 =
500 W7Hmillion) USD, 100 ¥k GBP, 300 ¥{%t CAD, EUR, AUD, CHFo|t}. &
Hald2 1 49 CAD, EUR, 100 ¥k GBP, 300 7t CHF, 2 419 SEK, 3 49
DKK9] H|4HH7FE 714 oF gttt
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3) FTSE NAREIT £:34tX|5

FEAE U=, 7Y, dES FAISeE HdHster FeAt Al FTSE

NAREIT Real Estate Index SeriesS AR5}

(B 1-14) 0|7 832t Index £UE

A7t 2= (Index % USD7|ZE) 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 BEPRA/NAREIT US Real Estate Index Series factsheets 2014

o= Fog4t A 52 201193 2013490 A& o= @il 201492 27.2%

(B 1-15) FTSE NAREIT Composite Ol= £&it faEE TAH|

=Y Aek 2= A|7pEH(ETE §) HIZ(%)
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
TR 193 852,804 100.0

Z}@: FTSE EPRA/NAREIT USA Index factsheets 2014



43E 142 5 (Retail) T F5AM0] 21.95%% H|Fo] 7F¢ =11, 1 th22
=2 %ql'i—%(lndustrlal/Ofﬁce Mixed) £-5Ak0]| 15.57%E AFA|staL ot FAHL &
=K Residential)©] 12.56%% A A2 =2 v|=2 x}A|511 Yot

OELR SRR

H 1-16) FTSE EPRA REIT Europe Index &

HZI2E(Index % EUR7IZE) 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

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

8 H54 Az 20114 214 A Y72 e -8.8%2] &S EAtH}
201293 2013 & Z0 & )&

H 1-17) FTSE NAREIT Composite fERa4t S 4H|

*4 N Al71524 (42t EUR) HIZ(%)
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

TR 102 198,719 100.0

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

839 AL BAERF(Diversified) F540] 36.75%% H]Eo] 7V =11, 4%
(Retail)o] 27.22%2 1 22 A5t Yot FAL HEAHResidential)&
17.06%% Al AR =2 v 2}A|517 )t
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H 1-18) FTSE EPRA/NAREIT REES4t Index =71 74 LY

=7t RpAE AZEEA(82E EUR) HIS(%)
QAEZ|0} 3 2,881 1.45
H0gEAF=2 7 5,155 2.59
me 3 2,076 1.04
ogA 7 16,803 8.46
= 13 32,962 16.59
WEIES 1 302 0.15
otai= 1 994 0.50
O[E2] 2 990 0.50
HEE 5 27,902 14.04
==90] 2 721 0.36
STC 1 358 0.18
2{A|Ot 1 2,014 1.01
2121 4 5,766 2.90
AQE 11 11,917 6.00
AQA 4 9,801 4.93
E7| 4 1,742 0.88
= 33 76,335 38.41
T 102 198,719 100.00

A}&=: FTSE EPRA/NAREIT Europe Index factsheets 2014

AG9ERrE o] 38.41%=E 7FY =11 EYo] 16.59%, 181 dgdH=rt
14.04%E AFA| kAL Q.

4) FTSE-Russell Global Infra Index

Az} A= 5L 201195 Algfstale ¥R 52 55 Holal 9l

o

(H 1-19) FTSE EPRA REIT Europe Index +&

AZt=2lE(Index % USD7|E) 2010 2011 2012 2013 2014

FTSE Global Infrastructure 12.5 3.6 9.7 17.2 15.3

FTSE Global Inf_re_lstructure 11.0 57 101 19.9 56
Opportunities

A} FTSE Infrastructure Index Series 2014




H 1-20) FTSE Global Infra Index ARMAISESEE T1AH|

N R Nl Al715 (42t §) HIZ(%)
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 Telecommunications 60 76,244 3.67
Mobile Telecommunications 63 76,765 3.69
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
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olma} 0.026773 0.004877139  0.078638576 0.017969 0.110838537 0.095203
(BH 1-9) 671 RHtzel A7 &
s34 e e! SHQIFA SHRIRY# SiRIES A Qlzat
] ==EN| 0.018827425  9.74868E-05  0.011172352  0.001325563 0.005634 0.003825
SRl 9.74868E-05  0.000567125  -0.000179733  0.000443912 0.000995 0.00081
SHQI=Al 0.011172352  -0.000179733  0.019172186  0.000959441 0.014474 0.012728
Sz 0.001325563  0.000443912  0.000959441  0.003687254 0.004851 0.00295
EEEN 0.00563434  0.000994502  0.014474411  0.004851048 0.029866 0.018282
olma} 0.003824744  0.000809556  0.012728157  0.002950022 0.018282 0.015738
(BHE 1-10) 670 At M+ 2 A
s34 e e! SHQIFA SHRIRY# SiRIES A Qlzat
SH2ZAl 0.150619399  0.000779894  0.089378819  0.010604504 0.045075 0.030598
S 0.000779894  0.003970381  -0.001200284  0.003114251 0.006991 0.005687
SHQI=Al 0.089378819  -0.001200284  0.14083507  0.007502688 0.104664 0.091367
sHQxiH 0.010604504  0.003114251  0.007502688  0.025904103 0.034354 0.020919
SHRIESA | 0.045074717  0.006990689  0.104664343  0.034354028 0.210746 0.129121
olma} 0.030597949  0.005686695  0.091366733  0.020919438 0.129121 0.11094

3) 7=1/36

SH 1-11) 671 RO 27 |HUE

F87|221=(no view) IT" (with views)
st 0.09140985 0.091642016
St=xiH 0.000570901 0.000572103
SHRIFA 0.138273309 0.138411078
SHRIRHH 0.017181426 0.017197772
SHRIFE S 0.118193581 0.11826306
Qlmat 0.09836368 0.098410844




(RH 1-12) 671 Apih=e] 2 AF

s iz e a2l a2t sl S olmat
St=FA 0.131792 0.000682408  0.078206467 0.009279 0.039440378 0.026773
St=xiH 0.000682 0.003403255 -0.00102055 0.00267 0.005996187 0.004877
SQlZF=Al 0.078206 -0.00102055 0.121662884 0.006543 0.090189931 0.078639
SHRUXHH 0.009279 0.002670338 0.006543247 0.022217 0.02950298 0.017969

SHe
;HEL 0.03944 0.005996187 0.090189931 0.029503 0.180880504 0.110839

TOoOL

oIzt 0.026773 0.004877139  0.078638576 0.017969 0.110838537 0.095203

[u

(& 1-13) 67 KHAtRo| A7 s

=
A B SHeIEA] el sfeesA oIz}

St FEAl 0.003561945 1.84435E-05 0.002113688 0.000250782 0.001066 0.000724
SR 1.84435E-05 9.45322E-05 -2.86526E-05 7.414E-05 0.000166 0.000135
SHRTAl 0.002113688 -2.86526E-05 0.003344683 0.000177623 0.002488 0.002172
ol QAN 0.000250782 7.414E-05 0.000177623 0.000616644 0.000817 0.000498

SHEEL 0.001065956 0.000166407 0.002487705 0.000817443 0.005016 0.003073

T O -

o|mat 0.0007236 0.000135372 0.002172477 0.000497735 0.003073 0.00264

(RH 1-14) 674 M| M+Y HZ

EEE B SHeIEA] el sfeesA oIz}
St Al 0.13535392 0.000700851 0.080320155 0.009529723 0.040506 0.027497
SR 0.000700851 0.003497788  -0.001049203  0.002744478 0.006163 0.005013
o RTAl 0.080320155 -0.001049203 0.125007567 0.00672087 0.092678 0.080811
SH IR 0.009529723 0.002744478 0.00672087 0.022833494 0.03032 0.018467
SE’L 0.040506334 0.006162594 0.092677637 0.030320422 0.185896 0.113911
T O L—
o|mat 0.027496806 0.005012511 0.080811053 0.018467151 0.113911 0.097843

C}, T 2: SH22A1 10.0%, SHUITA! 11.0%, SHAMA 2.21%, SHO|ELE
2£10.6%

100000
_loo1o00| o
P=| 000100} @"=(010 011 0.0221 0.106),
00010
0.131791974 0 0 0
0= 0 0.121662884 0 0
- 0 0 0022217 0

0 0 0  0.18088050
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(B2 1-15) 671 Aritzo| 7 [th2E

#&7|U2E(no view)

IT" (with views)

St 0.09140985 0.090632389
Stz H 0.000570901 0.000991229
SR 0.138273309 0.126521435
SHRIRHH 0.017181426 0.019260314
SHRES 0.118193581 0.109260198
olmat 0.09836368 0.089886834
(BH 1-16) 67 Aprtel X o
st Rl ! SHRIFA SHRIAHH SHRIES At elzet
] === 0.131792 0.000682408  0.078206467 0.009279 0.039440378 0.026773
SHERNA 0.000682 0.003403255  -0.00102055 0.00267 0.005996187 0.004877
SRl 0.078206 -0.00102055  0.121662884 0.006543 0.090189931 0.078639
SH2IxHR 0.009279 0.002670338  0.006543247 0.022217 0.02950298 0.017969
SHEQL 0.03944 0.005996187  0.090189931 0.029503 0.180880504 0.110839
T O -
olmat 0.026773 0.004877139  0.078638576 0.017969 0.110838537 0.095203
(BE 1-17) 670 Azl M
s34 Stz H eI SH2lxHA SRSt olmaf
SHFAl | 0.058555989  0.00026737  0.020969003  0.001854856 0.001955 -0.00137
SMZRHE | 0.00026737  0.003161976  -0.001439211  0.001141528 0.002734 0.003155
SHRIZFA!l | 0.020969003  -0.001439211  0.048629212  -0.0007676 0.024442 0.02859
SHRIAHE | 0.001854856  0.001141528  -0.0007676  0.010424689 0.007837 0.004855
SHEQL 0.001954547  0.002733594  0.024442351  0.007836748 0.075885 0.041804
T O -
olZa | -0.001373838  0.003154725  0.028589831  0.004854983 0.041804 0.047459
(RH 1-18) 671 Xz M+ X fH
St=aFA e ! oliQIFAl o2z SRSt olmaf
SEZFAl | 0.190347963  0.000949778  0.09917547  0.011133797 0.041395 0.025399
2RI | 0.000949778  0.006565231  -0.002459761  0.003811866 0.00873 0.008032
SHRIZFTA! | 0.09917547  -0.002459761  0.170292096  0.005775647 0.114632 0.107228
SHRIRB | 0.011133797  0.003811866  0.005775647  0.032641538 0.03734 0.022824
,:?HEQL 0.041394925  0.00872978  0.114632282  0.037339728 0.256765 0.152643
TO L
QIma} | 0.025399367  0.008031865  0.107228407  0.022824399 0.152643 0.142661




2) ™=1/6

SH 1-19) 671 ARk

FItole

A7+ E (o view)

IT" (with views)

St 0.09140985 0.090364453
St=xiH 0.000570901 0.00065378
SHfFA) 0.138273309 0.134591886
SHRIZHH 0.017181426 0.017579616
SR sS4t 0.118193581 0.115116808
olmay 0.09836368 0.095718969
(EH 1-20) 671 Atbtzel X =
St F4 st=Ri# SHeIFA SHRARNA SRSt olmat
St 0.131792 0.000682408  0.078206467 0.009279 0.039440378 0.026773
SR 0.000682 0.003403255  -0.00102055 0.00267 0.005996187 0.004877
SHQI=Al 0.078206 -0.00102055  0.121662884 0.006543 0.090189931 0.078639
sHeIxiA 0.009279 0.002670338  0.006543247 0.022217 0.02950298 0.017969
SHEEL 0.03944 0.005996187  0.090189931 0.029503 0.180880504 0.110839
T O -
olma} 0.026773 0.004877139  0.078638576 0.017969 0.110838537 0.095203
(BR 1-21) 670 Aol A7 i
St st=Ri# SHRIFA SHRARNA SHRE St olmat
SHEZAL | 0.017793894  7.12452E-05  0.009359131 0.00098859 0.003695 0.002341
SRR | 7.12452E-05  0.000555083  -0.000224713  0.000363651 0.000808 0.000703
SHQIZAl | 0.009359131  -0.000224713  0.015803564  0.000469373 0.010721 0.009929
SHRIZHE | 0.00098859 0.000363651  0.000469373 0.00307783 0.003539 0.002135
SHEQL 0.003694932  0.000808363  0.010721493  0.003538856 0.023875 0.014278
T O -
QITat | 0.002340879  0.000703074  0.009928827  0.002134549 0.014278 0.012972
(RH 1-22) 671 R m+ 5 3z
St st=Ri# SHRIFA SHRARNA SiRIF St elzet
SH=2FAl | 0.149585868  0.000753653  0.087565598  0.010267531 0.043135 0.029114
SHZRHA | 0.000753653  0.003958338  -0.001245263  0.00303399 0.006805 0.00558
SHRIFAL | 0.087565598  -0.001245263  0.137466448  0.00701262 0.100911 0.088567
SHRIRNA | 0.010267531  0.00303399 0.00701262  0.025294679 0.033042 0.020104
SHEQL 0.04313531  0.006804549  0.100911425  0.033041835 0.204756 0.125116
T O -
olma} | 0.029114085  0.005580213  0.088567403  0.020103965 0.125116 0.108175
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3) 7=1/36

(RH 1-23) 671 Ao 7|t

7|2 E (o view) II" (with views)
St 4 0.09140985 0.0911504
St=RiA 0.000570901 0.000584171
SHelFAl 0.138273309 0.137534017
SHRARNH 0.017181426 0.017240224
SHRAE S A 0.118193581 0.117558366
olzat 0.09836368 0.097831701
SH 1-24) 67 Rphe| » 3=
st e ! SHRIFA SHRIAHH SHRIE S At elzet
St Al 0.131792 0.000682408  0.078206467 0.009279 0.039440378 0.026773
SHERNA 0.000682 0.003403255  -0.00102055 0.00267 0.005996187 0.004877
SHQIZ=Al 0.078206 -0.00102055  0.121662884 0.006543 0.090189931 0.078639
SHRIxHR 0.009279 0.002670338  0.006543247 0.022217 0.02950298 0.017969
SHEQL 0.03944 0.005996187  0.090189931 0.029503 0.180880504 0.110839
T O -
olmat 0.026773 0.004877139  0.078638576 0.017969 0.110838537 0.095203
FH 1-25) 671 Xhte| M lH
s34 Stz H SHeIFA SH2lxHA SRR St olmaf
SM2FAl | 0.003517972  1.72252E-05  0.002042067  0.000236764 0.000988 0.000665
SIZRHA | 1.72252E-05  9.41393E-05  -3.05834E-05  7.14778E-05 0.00016 0.000132
SHRIZ=Al | 0.002042067  -3.05834E-05  0.003222498  0.000157912 0.002351 0.002071
SHRIAHE | 0.000236764  7.14778E-05  0.000157912  0.000596377 0.000771 0.000468
,:?HEQL 0.000988091  0.000159967  0.002350818  0.000770895 0.004806 0.002932
TO L
QlT2} | 0.000665046  0.000131599  0.002071461  0.000468459 0.002932 0.002543
(RH 1-26) 671 X2 M+ X fH
St=aFA e ! SHRIFA SHRIRHH SRS A olmaf
SHZFAl | 0.135309947  0.000699633  0.080248534  0.009515705 0.040428 0.027438
SH=ERHA | 0.000699633  0.003497395  -0.001051134  0.002741816 0.006156 0.005009
SHRIZAl | 0.080248534  -0.001051134  0.124885382  0.006701158 0.092541 0.08071
SHRIZHE | 0.009515705  0.002741816  0.006701158  0.022813226 0.030274 0.018438
SHEQL 0.040428469  0.006156154  0.092540749  0.030273875 0.185686 0.11377
T O -
QIZE} | 0.027438251  0.005008739  0.080710037  0.018437874 0.11377 0.097746
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Sadayuki Horie (Committee member, GPIF of Japan,

Nomura Research Institute)

MI ‘ Lz et

Recent change in strategic asset
allocation and
Tactical management of GPIF of Japan

October 2015

Nomura Research Institute, Ltd.
Financial Technelogy and Market Research Dept.

This statement expresses my personal opinion or
belief, and does not express my institution’s
official views

i Ki i Bldg. 165 i, Chiyoda-ku,
Tokyo 100-0005, Japan
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Appointed to Several Advisory Committees by Japanese Government

In the Past (July 2013-March 2015)

* Public Pension Fund Reform: Advisory
panel member focused on increasing the
sophistication of the management of
public/quasi-public funds by Japanese
government (July-November 2013)

Asset Manager Reform: Member, Council
of Experts for the Japanese version of the
Stewardship Code by FSA (August 2013-

February 2014)

Corporate Governance Reform: Member,
Council of Experts concerning the Corporate
Governance Code by FSA/Tokyo Stock
Exchange (August 2014-March 2015)

ml CopyrightiC) 2015 Nomurs Resesrch Institute, Ltd. Allrights reserved

Current (April 2014-Present): part-time job

* Government Pension Investment Fund
(GPIF) Investment Advisory Committee:
Deputy Chairman (April 2014 to present)

+ Head, Policy Asset Allocation sub-
committee (June-October 2014)

+ Head, Governance Counsel (October 2014
to present)

+ Governance Reform of Public Pension
Funds by the Ministry of Health, Labor
and Welfare: Sub-Committee Member
(November 2014 to present)

2014 - 2016 Action Plan Map of GPIF & other related parties
Other uncertainties: Governance structure change

rganization
Time frame

Ministry of Health,
Labor, and Welfare

Japanese
Government

November 2013

Reform recommendation

® Announced infrastructure
investments with OMERS
efc. in next 5 years (2.7

billion dollars)

March 2014 ® Replaced Japanese equity
managers to much focus on
benchmark agnostic
managers, smart beta,
quantitative sfrategies

April 2014 Repial_)ed most investiment

committee members

May 2014 Stewardship code signature

June 2014

® Decided on expected
return of GPIF

=(wage growth rate)+1.7%

(6 years ago, WGR+1.6%

® Downside nsk to
underperform nominal
wage increase should not
be larger than that of

h, 100% domestic bonds

Less regulations on GPIF
such as cost constraints

Finalized ALM study (future
cash-flow estimation)

Announced growth strategy
of financial industries

®Asset allocation change

Oct - November 2014 ® Hired new CIO

® Approved policy asset
allocation change

® Governance Council

SRR St LT G LD (Investment Principles)

® Governance structure
reform committee

aras
INL]  CopyrightiC) 2015 Nomura Research Institute, Ltd. Allrights reserved

{Source) Mo

ura Research Institute
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Adoption of New Policy Asset Mix
Equity 50% (Japanese 25%. International 25%), Bond 50% (J:35%, 1:15%)

J. Bonds J. Stocks l. Bonds l. Stocks Short-Term
Target 60% 12% 11% 12% 5%
Range + 8% + 6% + 5% + 5% -
New Target 35% 3ger) 25% z30) 15%130) 25%(2996) «—|—(June 2015) (3%)
New Range +10% + 9% T 4% +8%

(Source) GPIF
1. Policy Asset Mix
« The reserve asset must achieve “Real 1.7%”"

«  Downside risk to underperform nominal wage increase should not be larger than that of portfolio
comprised solely of domestic bonds

2. Alternative Investments (Infrastructure, Private Equities, Real Estates and Other Assets)

« Alternative investment will be made within 5% of total portfolio, in accordance with development
of dedicated team

ml Copyright(C) 2015 Nomura Resesrch Institute, Lid. Allrights reserved. 3
Strategic Asset Allocation Change (1)
Procedure to change strategic asset allocation in October 2014
1. Target Return
® Given the present assessment and projection on the pension finance (“Actuarial Valuation™), the reserve asset
must achieve a 1.7% “Real Investment Return” (nominal investment return less nominal wage increase) with
the lowest risk while maintaining liquidity necessary for the pension benefits
2. Assumed Investment Horizon
® According to the Actuarial Valuation, the reserve asset level is to decrease for 10 years (payout Is larger than
confribution), which is followed by 15 years increase (payout is smaller than contribution) Then, the reserve
asset level will decrease again. Hence, the assumed investment horizon was set fo be 25 years (10+15years),
beyond which the reserve asset is expected to start declining and investment policy should be more focused
on the preservation of liquidity.
Level of reserve |
asset i
! Hold assets
25 Y& ! equivalent to 1-
i vear benefit
1 i
!
Reach the financial
equilibrium in 100 years
< > Time
(Source) GPIF Schematic Diagram of Actuarial Valuation 4

m] Copyright(C) 2015 Nomura Resesrch Institute, Ltd. Allrights reserved
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Strategic Asset Allocation Change (2)
Procedure to change strategic asset allocation in October 2014

3. Assumed two scenarios

® Instead of a long-term equilibrium rate, domestic bond return is based upon a scenario that interest rates are
expected to rise for 10 years. This scenario is consistent with the Actuarial Valuation, conducted by Ministry of
Health, Labour and Welfare.

® We assumed two scenarios on Japan's economic growth. Among scenarios in the Actuarial Valuation, “Upside
Scenario” (Scenario E in the Actuarial Valuation) is chosen, because the investment target in Scenario E is
highest and able to secure necessary investment return in any scenario in the Actuarial Valuation. “Downside
Scenario” (Scenario G) is chosen, because interest rate levels in Scenario G are most consistent with current
Yen yield curve

® Future real long-term interest rates are set to be 2.7% in Upside Scenario and 1 9% in Downside Scenario
respectively (Future inflation rates are set to be 1.2% in Upside scenario and 0.9% in Downside scenario
respective\y ) Total factor productivity

(Source) GPIF . 0z it
INRI  corvrionic) 2015 Nomus Resesrch Institute, L. Allrightsreserved Current period fin accordance with Cabinet Office estimale) Long-term s ume several dece
Strategic Asset Allocation Change (3)
Procedure to change strategic asset allocation in October 2014
4. Assumption of Returns
® For domestic bonds, the average rate of return over the anticipated investment period, calculated based on
recent long-term interest-rate scenarios as used in the actuanal valuation, I1s applied. With regard fo expecied
returns of domestic equities, international bonds and international equities, we used a short-term interest rate
plus respective risk premiums
Domestic Domestic International | International Short-term Wage
bonds equities bonds equities assets Increase
Upside Scenario (%) 0.2(2.6) 3.2(6.0) 0.9(37) 36(6.4) 711 (2.8)
Downside Scenarie (%) -0.1(2.0) 3.1(5.2) 1.4(3.5) 4.1(6.2) -1.1(1.0) (2.1)
Mote: Figures above indicate real retums. Figures in parentheses indicate nominal returns with the rate of increase in wages added.
(Source) GPIF

m] Copyright(C) 2015 Nomura Research Institute, Ltd. Allrights reserved



Strategic Asset Allocation Change (4)
Procedure to change strategic asset allocation in October 2014

5. Assumption of Risks and Correlations

® We estimated the risks (standard dewiation) and the correlations among 4 assets using historical data for the

past 20 years*.

Domestic Domestic Internlatlnna Internlatlona Short-term Wage
bonds equities. . assets Increase
bonds equities
Standard Deviation (%) 4.7 251 12.6 27.3 0.5 1.9
5 Domestic Domestic B ENEE || Short-term Wage
Ceorrelation 2 | |
bonds equities . assets Increase
bonds equities
Demestic bonds 1.00
Domestic equities -0.16 1.00
International bonds 0.25 0.04 1.00
International equities 0.09 0.64 0.57 1.00
Short-term assets 0.12 -0.10 -0.15 -0.14 1.00
Wage Increase 0.18 012 0.07 0.10 0.35 1.00

(Mote) In estimating the risk of domestic bonds, the extension of duration in the future was taken info consideration.
(Source) GPIF

ml CopyrightiC} 2015 Nomurs Research Institute, Ltd. Allrights resarved.

Strategic Asset Allocation Change (5)
Procedure to change strategic asset allocation in October 2014
6. Profiles of Policy Asset Mix

® We identified a portfolio which meets the return requirement (nominal wage increase plus 1 7%) in both Upside
and Downside Scenarios, and examined whether probability to underperform nominal wage increase (“Lower

Partial Probability™) is smaller than alldomestic-bond portfolio. Moreover, Expected Shortfall of the portfolio is
found smallest.

Expected

. : Drpecies Shortfall

Real Neminal Standard Lower Partial Shortfall Empirical

Return Return Deviation Probability (Normal D(' {TI:”‘“

Distribution) il
Upside Scenario (%) 1.77 457 12.8 444 9.45 11.2
Downside Scenario (%) 1.98 4.08 128 438 9.38 1.2
(Reference) Profiles of All-Domestic-Bond Portfolio

Upside Scenario(%) | 020 | 260 | 4.7 | R [ 3.86 [ 3.52
Downside Scenario (%) | -0.10 | 2.00 | 47 | 508 [ 383 \ 3.48

(Note 1) Although the return requirement is 1.7%, we assume a 2% allocation to short-term assets whose returns are very low.
Hence, 1.7% target is adjusted to 1.77% in Upside Scenario and 1.76% in Downside Scenario respectively.

(Note 2) “Expected Shortfall (Empirical Distribution)” is supp
data (Empirical Distribution) with consideration tha

Risk").
(Source) GPIF

ml Copyright{C} 2015 Nomura Research Institute, Ltd Al rights reserved

ily estimated by Monte Carlo simulation based on historical
may have larger downside probability than expected (*Tail
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Strategic Asset Allocation Change (6)

Procedure to change strategic asset allocation in October 2014

7. Preserving Necessary Reserve Asset

@ |tis important to verify the degree of risk (long-term probability) that a certain policy asset mix may fall below
the reserve asset which the Actuarial Valuation assumes. In order to estimate how new asset policy mix
performs in comparison with the assumed level of reserve asset, we made a simulation 100,000 times for each
scenario and looked into the distribution. The results show that the probability that New Asset Policy Mix falls
below the assumed level of reserve asset in year of 2039 is 40% in Upside Scenario and 25% in Downside

Scenario respectively

® We also conducted a similar simulation for al-domestic-bond portfolio and the result indicates that this
hypothetical portfolio always fall below the assumed level of reserve asset in Upside and Downside scenario

® Based upon the analysis from f fo g, the new asset policy mix is the most efficient o achieve the assumed level
of reserve asset, while minimizing the downside risk.

ko yen)
E)

Fizsene Asset Expectaton (Upside Scenario)

}

Trikon est
0

Resene Asset Expectation (Downside Soenaic)

B0ld e PEneg
resens sszatime

Al estic-
Bomd portiln

Pl zzsstmbc

Aldomestic-
ond posfalia

™

(Note) “Reserve Asset Expectation” is expressed as real reserve asset (present value discounted by nominal wage increase).

(Source) GPIF 9
Copyright{C) 2015 Nomura Research Institute, Ltd. Allrights reserved.
Strategic Asset Allocation Change (7)
Procedure to change strategic asset allocation in October 2014
7. Preserving Necessary Reserve Asset (continue from previous page)
® Hypaothstically, if this policy asset mix had been implemented 10 years ago and the average market rate of
return on each asset had been applied over the past 10 years (fiscal 2004-2013), the highest rate of retun and
amount of returns would have been 16 5% and \18.1 trillion in fiscal 2012 (cf. actual figures are 10.2% and
\11.2 trllion), and the lowest would have been -21.2% and -\26.2 trillion in fiscal 2008 (cf. actual figures are
minus 7.6% and minus ‘9 3 trillion). While the variation in single-year earnings would have increased, the rate
of return over 10 years would have been 4.3% annualized in the new policy mix, which is higher than the 3.2%
actual return in the previous policy asset mix.
EReference: comparison with the previous policy asset mix
@ With the same economic assumptions as used in the new policy asset mix, the previous policy asset mix,
effective prior to October 31 2014 (60% domestic bonds, 12% domestic equities, 11% international bonds,
12% international equities, 5% short-term assets), shows the following simulated results. In either scenario, the
new policy asset mix clearly secures estimated reserves greater than the previous policy asset mix.
[Profiles of Previous Policy Asset Mix]
= = 3 =
Nominal Standard Lerer Shortfall Shortfall
Real Return = Partial s
Return Deviation Probability (Normal (Empirical
Distribution) Distribution)
Upside Scenario (%) 0.71 3.5 7.0 458 522 6.19
Downside Scenario (%) 0.90 3.00 7.0 44 8 516 6.16
(Source) GPIF
10

ml Copyright{C} 2015 Nomura Research Institute, Lid. Allrights reserved



Strategic Asset Allocation Change (8)
Procedure to change strategic asset allocation in October 2014

7. Preserving Necessary Reserve Asset (continue from previous page)

[Long-term simulated results under the previous policy asset mix]

A e Resene Assst Expactation (Upside Scemaric) _ (hrt e Resere AsselExpectation (Downside Somnaric)
o 3 =0
o ]» Polky assetmic -
i N Previous Policy o I Policy assetmix
SREE ]» Previous Policy

= 100 J assetmik
» =

4 o

- - = ™ 2 w = 1 -
(Source) GPIF
ml CopyrightiC) 2015 Nomura Resssrch Instituts, Ltg. Allrights reserved.

Future of Equity Management in Public Pension Funds
Combination between beta diversificationand high alpha managers

Example: Japanese Equity in GPIF

o % Type Fund ¥ (Trillions) Traditional Active:
hy % Eaeoive TOPIX ¥ 14 ¥ 3.7 Trillion (TOPIX/R/N)
= 80:20
Manager Structure Changed
In March 2014 @ 92:8
- Type Fund ¥ (Trillions)
e Enhanced Index:
E § Beta 1 TOPIX ¥ 236 ¥ 0.6 Trillion
3g Beta 2 JPX Nikkei400 ST
E *
Beta 3 MSCI Japan X200 it A etive:
S Beta 4 S&P GIVI ¥0.6 ¥ 2 0 Trillion
Beta 5 Fundamental Index ¥08 IPSrcE bty

* Includes J-REIT, Russell/Nomura Prime
Depending on the size of future alpha

i . ?
(Source) Nomura Research Institute based on GPIF Foreign Bond 70:30 — 7
material & interviews with asset managers 2015 October

ml Copyright(C) 2015 Nomura Research Institute, Ltd. Allrights reserved



Desirable Governance Structure of GPIF
Pursuit to Pattern 2 but making the new GPIF law would be tough job

Managing Board Model

capmgnic) T ONIRE) HERL A

Empowered by strong board of directors or

investment committee
Pattern 1

Similar to CPPIB

(Pattern 2)

|N[=mismr of Health, Labour and Welfare etc.|

Report

of risk-tak

Board of Directors

Declsmn Makin
| | “Appaintment of Managing Directol

Request for approval of
specificinvestmert
plans and pdicies,
reporting

seting cutthe funds key pdicies
regarding investments; determirin
specificinvestment plars and
policies; performance assessment
monioringand oversigrt

== (and CEO), -

Minister of Health, Labour and Welfare ete. ]

Report

[ DecisionMaking J
Recuest forg | Appoirtment of CEC and ather
approvaldl | | executive officers: setting out the
specific funds key policies regardng
investmert investm ents; determining specific
plars and investment plans and paicies;
poiices, performance assessmert;
reporting moritafingand oversight

Chairman (and other executive officers)
Investment Management
|
l instruction
e e e e S .
| lnvestment Staffs 2

(*) The board deliberates and decides on the key goals and main policies such as policy asset mix and asset classes, while more spedific
investment plan and policies are deliberated and decided at the investment committee consisting of the members of the board andothers
whereappropriate. Establishment of other sub-committees such as risk management commitiee and governance comm ttee should also be

considered.

nnF'

S AN O

for_ Sgphisticating the Management of Public Funds”, 2013 November 20th

(puny) uonnosxa pue
(sJoj0auip jo pleog) JbBisiano jo uopeledsg

|SpoW pleog BULIO)LO
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Pranay Gupta (Research Fellow, Centre for Asset Management
Research and Investments, National University of Singapore and
Director-Curriculum, CFA Institute)

WHAT SHOULD PENSION FUNDS CONSIDER IN
(STRATEGIC) ASSET ALLOCATION

PRANAY GUPTA

October 30,2015
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OBJECTIVE OF ALL ASSET OWNERS

For all types of asset owners: SWFs, Pensions, Corporate Plans, Individuals -

»  Objective of atarget absolute return.
»  Constraint of risk allowed

»  Theoretically a long term investment horizon, but practically marked to market at higher
frequency — generally quarterly/annually.

»  Structural and/or regulatory stop loss at defined asset-liability gap level.

Time

Source : Gupta P, et. al, Skill Based Investment Management, Journal of Investment Management, Vol 4, Ne 1, I 2006.

® 2015 Pranay Gupta

THE INVESTMENT AND ORGANIZATION PROBLEM

»  The Investment Problem
. Better Allocation Process
. Better Manager Selection
. Better Tail Risk Management

Case Study (2013) : A new China SWF :
. No legacy organization issues

»  Organization [ Structural Constraints
. Complexity and Governance constraints

. Cost Constraint
. Home bias
. Development and/or Social objectives

. Operational constraint
. Risk Aversion

Case Study (2001-2006) : Stichting Pensioenfonds ABP — APG Investments

. Transformation of a $300bn government pension plan over 5 years

©® 2015 Pranay Gupta
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THE INVESTMENT PROBLEM

©® 2015 Pranay Gupta

What would you do, if vou had to set up a new $100bn
pension fund....

...... with a clean sheet of paper ?

Would you arrive at the same investment and

organization structure that is prevalent in most pension
funds today ?

® 2015 Pranay Gupta 5
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THE TRADITIONAL INVESTMENT PROCESS

ALM

'

Portfolic
Risk / Return
characteristics

! 80-90% of Risk and Return of portfolio
Asset All

v
[ N

Equity FixlInc Altern.

A

Less than 20% of cost and resources

v 10-20% of Risk and Return of portfolio

A

More than 80% of cost and resources

There seems to be a gross misallocation of resources in the current structure
Asset Allocation may be the key to a better portfolio ....... not manager selection

® 2015 Pranay Gupta

ASSUMPTIONS / BELIEFS OF THE TRADIONAL INVESTMENT PROCESS

1. Investing in multiple asset classes provides diversification to the portfolio.

2.  Equity investment provides a long term risk premium, and is a hedge against inflation.
3. Silos provide clear separation of asset class skills.

4.  Decision structure provides clear alpha-beta separation.

5.  Active management adds alpha, which is not correlated with market return.

6.  You should diversify alpha by hiring multiple active or enhanced managers.

7. Structure of asset management organizations suits this asset class implementation.

©® 2015 Pranay Gupta



WHY IS THERE A NEED FOR REEVALUATION ?

Short Ann oo

- Amn. Shape  Max ER/f

Description Mean  Wo  Rmic DD MDD

o0

EQUS  MECILSA A 1EI% Q5 S Qo2
soow

EOEU MECIEursme FECIE T L T
enoy

EQUP  MSClizpen -b6% 183 -0 5T -008
EQUAPEX MSCIAC fisia Pacific =x IP 126%  2EE 04 63 017 i
FIGOV  Barcays Giobal dgg Gov (H] T agm 11 &% 083 e

FICORP  GofAMLGotelBrosd Corp ) 62% 4% 07 1% 034
FINY  BofAMLGiobalMigh Yidd M) 85%  110% 055 3% 018

GOD  GoMspotprics 7ok 175% 084 28 038

Descriptive smatistics. ‘{H)" indi@tes FX hedged. Equity indices all FX
unhedgd FI CORP selected as BofA Merrill Lynch mther than Bardays

ue to its longer history. Correlaton over the intersecting perlDd is
88.5%. Mean mlculated as arithmetic. Sharpe ratio alwlated using
the one-year US treasury vield. 'ER / MaxDD' is excess retum (over
risk-free) divided by maximum drawdown

# g

— w1 eiper

It gm et remdr
HANS

S
o

e =

Source © Gupta P. and Skalisjo 5, Rethinking the Asset Allocation Approach for Large Plan Sponsors, SSRN Working Paper, Jan 2013

Performance of the eight asset dasses defined in Table 1. Also
induded are the equally weighted
equally weighted in the top two performing indices over the
subsequentyear, rebalanced end of September eachyear.

portfolio and the portfolio

»  The poor characteristics of asset classes has meant that all asset owners have been
ransom to a single risk in their portfolio — the amount of equity exposure.

»  The current investment structure has not safeguarded any plan from the risk of

substantial drawdown.

©® 2015 Pranay Gupta

DIVERSIFICATION BETWEEN ASSET CLASSES IS LIMITED

Equity Correlations

Ruoiling correlations of five major indices. Each line represents the average of the
index's correlation with the other four, using monthly total retumns over preceding 24
manths. Time period Sep 2000 —S=p 2012, monthly returms.

Europs Tamn AFEY | GlomlEa
US Equifiss __ Eguitss Equitiss Yisle
US Equiiss 100.0% 30.7% 50.5% 5. 1%
Enrope Equities 207% 1000% 533% 54.0%
Japan Equitiss 50.5% §53% 100.0% 53
ADEX Equitas Bl1% 8% £3.1% 73.3%
Global High Yisld 1% s45% 334% 100.0%

Fixed Income Correlgtions

Correiations between Corporates and Sovereigns. Time period Sep 2000 — Sep 2012,
monthly returns. Credit component extracted by muitiplying duration with the
change in the osset swap spread (each item as aggregate aver the index).

‘Corralation batwean

Asszt Clase Cosporatas and Sovassizns
Total rmourns 56.0%
Total rturns after exwacting 5315

ce=ditcomponznt

weEiyonRaEEE

%

%

o

o g S

P

e

» Rise in correlations between asset classes no longer provides the same level of

diversification

® 2015 Pranay Gupta
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LTERNATIVES AER CORRELATED WITH ONE ANOTHER

Liquid Hedge Fund Correlations ] s naiee

—Evem-lraven
Roiling correlgtions of four HFR indices. Each line represents the average of the e —4.(:
index’s correlation with the other three. Calcuigtions based on monthiy total B etat e el
returns over the preceding 24 months. Time period Sep 2000 — Sep 2012, monthly w09
FETUMS.

i

100.0% 0% 45.3% B05% w0
1 100.0% 07% 833% W
453% o7% 100 0% we |l
B05% 8% 286% 100.0% B S S R R S

» liquid alternative strategies are correlated with the broader markets, and also
correlated with each other.

® 2015 Pranay Gupta

HARNESSING RISK PREMIUM IS NOT AS CERTAIN AS PORTRAYED

A :
f Al
i_ 7‘ n-.n'N “M.H' 11 ¢
i e s ea I
M/ W _
B L FEPEEEFEIEIERBEEIEEIIIEE
S A —23

US Equity Risk Premium - Roliing 3 year total retums of Global Emerging Equity Risk Premium - Rolling 3 year total returns of MSCI
S&PS00 Index. Time period : 1965-2008 World Index. Time period : 1985-2011

> Risk premium of equities is not as stable as a long term studies would imply.

» The reality of asset owners being sensitive to intra-horizon drawdowns, creates a
mismatch between the investment horizon used for risk premium calculations and the
real portfolio risk.

©® 2015 Pranay Gupta
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o = 10 1 2 2m

Performance of portfolios with perfect foresight over the following year,
rebalanced yearly end of September. Each portfolio is Equallv weighted
in two indices, from the dark blue line invested in the top two

performers, down to thered line invested intheworst two,

»  Even with perfect foresight, the current structure would result in a substantial portfolio
drawdown. The basic framework needs further thought.

©® 2015 Pranay Gupta

LIMITATIONS OF THE CURRENT ALLOCATION FRAMEWORK

simulations of
volatllt\f andmean asofTop (1-2)

Top (1-. 2) Frequency diagram for the 12 month maximum drawdown
Based 12 monthly returns with annual

1.  Single investment process for allocation, with no strategy diversification.

2. Single time horizon for asset class forecasts. Minimal use of time diversification in

portfolio allocation decisions.

3.  Noincorporation of intra-horizon risk aversion. No structural mechanism to prevent the
plan reaching a maximum drawdown threshold

4, Structural misalignment of all investment processes to relative return objectives, after

allocation has been done.

® 2015 Pranay Gupta
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REQUIREMENTS FOR ANY REVISED SOLUTION

The dependence of the portfolio on a single parameter : weight of equities in the
portfolio and performance of equity markets needs to be reduced.

Structure cannot rely on skill in timing equity markets.
Definition of risk needs to cater forintra-horizon drawdown.

Structure should facilitate a mechanism to prevent drawdown beyond a pre-specified
drawdown threshold.

Structure should facilitate appropriate position of hybrid asset products and
alternatives in a robust manner.

Analysis of level of alpha and beta in a product or portfolio segment needs to bhe
known, so that fees can be calibrated appropriately, but this does not necessitate the
portfolio to be segmented in this manner.

The risk of the portfolio in any dimension should be known accurately at any time.

The system should be flexible enough to allow changes relatively quickly.

® 2015 Pranay Gupta

INCORPORATE MULTIPLE PROCESSES WITH DIFFERENT TIME HORIZONS

Using a multi-dimensional structure in every part of the investment process enables
multiple return drivers and avoids a single point of failure.
How do you incorporate multiple time horizons in the asset allocation process ?

How do you look at risk in a multi-dimensional manner ?

0.025 . -
Faung

0.02

0.015

0.01

0.005

0 0.005 0.01 0.015 ,,WU.UZ

Evolution of Risk and Return in @ Mulfti-alpha fund, as number of alpha sources (N) moved from 1 to infinity.
Seurce : Gupta P, et. al, Skill Baosed Investment Management, Journal of investment Management, Vol 4, No 1, QI 2006.

©® 2015 Pranay Gupta



USING A MULTI-STRATEGY APPROACH TO ALLOCATION

>

Asset allocation ignores risk; Risk Allocation ignores views. |s there a best of both worlds ?
Which silos should you allocate to - asset classes, geographies or factors ? Should one be
active or Passive? Should allocation be top down or bottom up?

We propose a diverse set of exposure allocation methodologies in a multi-strategy
framework to achieve process diversification, making the portfolio stable in all market

regimes.

In addition, this gives the ability to allocate more capital/risk to the methodology which is
more likely to work in the current market regime, giving an additional layer of control.

ASSET ALLOCATION APPROACHES

Macro-economic " ) 5
top-d Bottom-Up Risk based Systematic Factor Long Term Risk
. Sector Allocation Allocation based Allocation Premia
Asset Allocation
Investment Process based of asset

Source : Gupta P., et. oi, Rethinking the asset aliocation approach for plan sponsors, 2013, SSRN Working Paper

©® 2015 Pranay Gupta

DESIGN AND IMPLEMENT A TRUE RISK MEASURE

>
»

15%,

—— Intrshorizon braach -
—&— End of horizon shordfall -

= 5%

End of horizon thre ghokd

12
Time (months)
Mustration of the risk decomposition in intra-horizon and end of horizon risk.

18

Seurce : Gupta R, et. al, Specifying and Managing Tail Risk in Portfolios, 2013, SSRN Working Paper

Recognize that risk can be intra-horizon as well as end of horizon draw-down.

How do you trade-of long term performance with short term draw-downs :

allocation, with managers, with securities ?

® 2015 Pranay Gupta
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A PROPOSED IMPLEMENTATION
Additional Layer-
e,

Allocation
Multipl Macro-economi

M:mﬁl:: et  BotomupSector  Riskbased Fadorbased LongtermRisk Diversification
. . Alloeation Allocation Allocation Premia where its required

Strategies Allocation
- L0 Funds [ Global Sector LOFunds / . Active [ Passive

Strategy Specific >
Futures Funds/Derivative Futures Secutty bashers Funds

Implementation
EXPOSURE BASED RISK ANALYSIS / MANAGEMENT Tail Risk
Management

Focus of improvement shifts to the allocation process, where it is required most. Choice
of active or passive implementation becomes a secondary choice.

Additional strategy allocation layer to manage strategy risk, along with an overlay to

manage tail risk.

® 2015 Pranay Gupta

THE INVESTMENT PROBLEM ALONG WITH AN ORGANIZATION CONSTRAINT

©® 2015 Pranay Gupta
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THE ABP EXPERIENCE — THE STARTING POINT

»  Starting Point (~ 2001)
. EUR 200bn in assets
. Approximately 20% below liabilities
. Small internal team in MoF doing asset allocation
. Almost all assets managed passively externally
. Little exposure to illiquid or alternatives
. Majority investment in Dutch Government Bonds
. Similar situation with many other smaller Dutch pensionfunds

. Minimal complexity — easy to explain
. Low governance requirements

. Minimal expense ratio

. High Home hias

. Minimal operational requirements

. MNo asset class or global diversification
. Unlikely to bridge asset-liability gap with existing strategy

©® 2015 Pranay Gupta 20

THE ABP EXPERIENCE — THE BASIC OPTIONS

e Option 1: Retain current asset structure
. Possible in a closed economy — unlikely to be effective in an open economy

re Option 2: Increase Asset Classes
. Better allocation process
. Increased operational requirements
. Increased governance and complexity requirements

e Option 3 : Increase Active Management

. Increased cost
. Increased manager selection effort
. Increased complexity requirements

»  Option 4 : Increase Internal Management

. Increased cost
. Increased operational requirement
. Increased governance requirements

® 2015 Pranay Gupta 2
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THE ABP EXPERIENCE — THE BASIC CONCLUSIONS

» A pure outsourced external active management solution will not be an option, as cost
will be substantial.

»  No matter what route is taken, structure will require :
* Better operational capability
* Increased understanding for management of investment complexity

* Better investment governance

»  Transitioning to a structure with enhanced capability (and demands) will be difficult
while group is structurally within MOF.

»  Not possible to implement a solution for all government linked pension funds across
country independently.

® 2015 Pranay Gupta

THE ABP EXPERIENCE — THE BUSINESS STRATEGY

THE NORTH STRATEGY

»  Create ABP Investments as a 100% subsidiary of ABP, while retaining governance
structure, but with independent management structure.

»  ABP Investments to be responsible for the management of all assets of ABP.

»  ABP Investments to become the leading pensionfund manager in the Netherlands, by
hiring global talent, have internal operational capability.

»  ABP Investments to subsequently transition to a multi-client architecture, and manage
assets of other smaller Dutch pension funds.

©® 2015 Pranay Gupta




THE ABP EXPERIENCE — THE INVESTMENT STRATEGY

M1z

M it 85

rs Increase Asset Class segments

Diversify into alternatives, illiguids

Diversify globally

rs Increase Active Management

» Increase Internal Management

»  Specialized External Management

Transition assets from external passive to internal active

Hire internal active management teams, for simple active management

Hire external managers in specialized segments or processes, not for simple

active management.

»  Portfolio Analysis
Design and implement a comprehensive portfolio analysis and risk management

©® 2015 Pranay Gupta

system.

THE ABP EXPERIENCE — THE INVESTMENT STRATEGY

Category

2004

€170 bn

Capital Markets 93% 80%
Fixed Income 82% 43%
Equities 11% 37%
Alternatives 7% 20%
Real Estate 7% 10%
Commodities - 2%

Private Equity - 3%
Absolute Return - 3%

Other - 2%
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TRANSITION TO A PROGRESSIVE RISK AND ALLOCATION

! !
H STAGE 1 H STAGE 2 ' STAGE 3 H STAGE 4 H
ALM ALM ALM i ALM i
: Portfolio : Portfolio 3 Portfolio ; Portfolio ;
! Risk / Return ! Risk / Return ! Risk / Return ! Risk / Return !
: characteristics : characteristics ; characteristics ; characteristics ;
i Asset Allocation i Asset Allocation i Asset Allocation E 3. Exposure Allocation E
E E i i Strategy Allocation i
: : [ \ [ I [ :
[T H . 1 2. skill Based H Skill Based 1
iE Fix | Altern. | E Fix | Altern. | H 1
! quity Fix Inc em ! quity Fix Inc em ! Multi-asset class ! Multi-asset class !
H H | strategies i strategies i
: bl i [ i | H_l ;
i i 1. Exposure Based i Exposure Based i Exposure Based i
' ' Risk Analysis ; Risk Analysis : Risk Analysis :

Source : Transitioning the investment Process of ABP Investments, Netherlands

® 2015 Pranay Gupta

1. EXPOSURE BASED RISK ANALYSIS

» Do youknow ...

What is happening in every segment of the financial markets ? In which market regime do |
perform poorly ? What will happen to my portfolio if interest rates move up by 25bps ?

Advanced Portfolio Diagnostics

©® 2015 Pranay Gupta
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2. DISTINGUISHING SKILL FROM LUCK

Intended Unintended Intended Unintended
2 = Py |
& n?;':: acnehci stor ";s Hedge exposure in 25 Skill -
ieved Y
E_ int implementation § Positive hit ratio
Needs
= o Risk Management
B | Intended Side- ! " [  Investment
£ | effect - retanput | ONSHEN I porfolio £ 8| ProcessRisk-
= construction or-|
w monitor 3| MNegative hit rafio
T
E | Active Decision - Greater exposure
) . .
g U‘-ETWr?E:G'D"ﬂ' toUS » Decompose risk into intended and unintended
= ec ogy
w . -
* Isyour manager’s return coming from real skill (or bad
£ B skill) or luck (or bad luck)?
® | High Ression of
L ” High P ort blio PE
= Eamings Estimate
z

Source: GuptaP. et al., "Skill Based Investment Management”, Journal Of Investment Management, Vol. 4, No. 1, (2006), pp. 1-18

© 2015 Pranay Gupta 28

3. FRAMEWORK FOR EXPOSURE ALLOCATION

¥  First Risk Factor : Market Beta

= Achieved in general by an allocation to Equities (Global/Developed/Country)
*  Return achieved explained by standard CAPM Model
r (O =a,+ B, O+,

Portfolio Xs Alpha Portf Mktxs  Residual
Return Beta Return

»  Second Set of Risk Factors : Fama-French

*  Achieved by overlaying common factors of Value and Size

*  Return explained by Fama-French 3-factor model

r, (= a, + B 1y O+, » SMEBt)+ 5, pHML(z‘) +é&, ®
t 1 T t

Exposure  Size Exposure Value
to Size  Premium to Value Premium

® 2015 Pranay Gupta 29
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3. A GENERALIZED RISK EXPOSURE FRAMEWORK

ro(t)-ro(t) = [Auft) by(t) + .. +A,(t) By(t)]  + [Apeaft) Bpes () +... +A(t)by(t) ]

Commoditised beta Non-Commoditised beta
Traditional Beta space Traditional Alpha space
Beta = f{instrument availability) Alpha = f (non-commoditised beta)

L

» In a generalized framework, portfolio return is explained by a series of risk factors to
which the portfolio takes exposure, and thus achieves return.

»  Every characteristic of an investment is both a risk factor and return generator.

»  Conceptually the list of factors can include anything, including subjective risk factors
such as management change, restructuring, market shares etc.

»  Portfolio exposure to a risk factor varies with time.

»  Premium earned by the risk factor is also time-varying

® 2015 Pranay Gupta

3. TRANSLATING INVESTMENT STRATEGIES INTO EXPOSURE CATEGORIES

»  All investment strategies can be viewed as a collective exposure to defined risk factors,
some being long term and static (traditional beta), and some being dynamic (traditional
alpha).

»  Strategy selection should be determined by the capability to add sustainable skill, and
not within predefined silos.

rafth = [Aaft) Doft] 4. Aoft) Byft) | + Apaa(t) Bps (8] + AL D] + [Ageaft) bouy (] ++AEIDA) |
. ) — _ .
Process Type Passive Indexing Active Management Alternatives
[market beta only) (+ve exposure only) (+ve / —ve exposure)
Investment Fundamental Quantitative Technical
Process
Product Top down Allocation Bottom up Stock Relative Value
Type Selection
Bias Value Growth Thematic

©® 2015 Pranay Gupta




THE ABP EXPERIENCE — IMPLICATIONS

»  The aggregate risk of the portfolio will be actually aligned with what was intended.

»  Strategies are no longer classified as active / passive or indexed / enhanced index or
market cap weighted / fundamental weighted. They are classified into exposure based

strategies and arbitrage based strategies.

» Fundamentally weighted, smart beta, risk weighted strategies are selected only
because they provide a desired exposure, not because they happen to beat an existing

market cap benchmark.

»  Arbitrage strategies are selected because they provide return, without biased exposure
ie: a simple value strategy beating a benchmark is not arbirage.

»  Portable alpha strategies become irrelevant.

»  There is much greater control on the portfolio in all respects, including costs.

©® 2015 Pranay Gupta

INTEGRATING THE BUSINESS AND INVESTMENT MODEL

Asset returns are below requirement

Asset owner defines constraints -
ambition level, cost of alpha, and exclusivity
on asset owner-asset manager relationship,

such that required return can be met.

!

Asset owner creates asset manager and hires
skill at a level, which meets required return
and does not conflict with
‘Cost of Alpha’ constraint

J

Asset returns meet requirements

Synchronized Business and Investment Model

— Asset retums are below required return
Asset owner hires skill internally
Asszet return requirements are met

Asset manager needs market based
compensation

Asset owneris unable to comply,
as business design has not been done.

Asset manager departs. Asset owner out-
sources asset management requirements,
including the same asset managers that left,
but set up externally
¥
New set of asset managers are already, or
become multi-client structures

Mis-alignment of interest

Asynchronous Business and Investment Model
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AREAS REQUIRING EVOLUTION

Manager 1
Manager 2
Manager > Risk & i Rebalancing

selection Management|

Manager N

Is Risk being Asset or risk Are the silos Does the Da you know What is the
defined allocation? defined selection the risk your Fight buying
correctly ? ty? process manager is opportunity ?
Active vs. differentiate taking?
passive Asset classes, between skill
allocation . and luck ? Do you know When do you
or risk factors? the sources of sell an asset ?
Time horizon return?
short term or Do you know B
long term which manager Is his s
will do well in ‘compensation managing the
which structured portfolio for
2 i possible

® 2015 Pranay Gupta

Charles Darwin 1809-1882

“It is not the strongest of the species which survive,
nor the most intelligent, but those most able to change”
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IMPORTANT INFORMATION

The views and opinions expressed herein are solely of Pranay Gupta (“the Author”), and bear no relationship to any individual or firm
anywhere in the world. It is not intended for distribution, publication, or use in any jurisdiction where such distribution, publication, or use
would be unlawful, nor is it simed at any person or entity to whom it would be unlawful to address such a document. This document is
provided for information purposes only and does not constitute an offer or a recommendation to purchase or sell any security, funds or
any investment product. It contains the opinions of the author as at the date of issue. These opinions do not take into account individual
investor circumstances, objectives, or needs. No representation is made that any investment or strategy is suitable or appropriate to
individual circumstances or that any investment or strategy constitutes a personal recommendation to any investor. Each investor must
make his/her own independent decisions regarding any securities or financial instruments mentioned herein. Before entering into any
transaction, an investor should consider carefully the suitability of a transaction to his/her particular circumstances and, where necessary,
obtain independent professional advice in respect of risks, as well as any legal, regulatory, credit, tax, and accounting consequences.

The infermation and analysis contained herein are based on sources believed to be reliable. However, the Author does not guarantee the
timeliness, accuracy, or completeness of the information contained in this document, nor does it accept any liability for any loss or damage
resulting from its use. All information and opinions as well as the prices indicated may change without notice. Past performance is no
guarantee of current or future returns, and the investor may receive back lessthan he invested.

The investments mentioned in this document may carry risks that are difficult to quantify and integrate into an investment assessment. In
general, products such as equities, bonds, securities lending, forex, or money market instruments bear risks, which are higher in the case of
derivative, structured, and private equity products; these are aimed solely at sophisticated investors who are able to understand and
accept the risks. If opinions from fina analysts are contained herein, such analysts attest that all of the opinions expressed accurately
reflect their personal views about any given instruments. In order to ensure their independence, financial analysts are expressly prohibited
from owning anysecuritiesthatbelongto the research universethey cover.

This document authorized to be used only by the person to whom it is sent, and may not be reproduced (in whole or in part),
transmitted, modified, or used for any public or commercial purpose withoutthe express priorwritten permission ofthe Author.

© 2015 Pranay Gupta —all rights reserved
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Key findings
Sovereign and public sector
Assets of the world's largest funds continue to grow
pension funds totalled:
M 48 8%
= == ot

68.5%

of total

66.7%
of total
assets in
2013

Defined Benefit
funds continue
to shrink

2013 012 201 2011 2009

Most large funds are in
North America

assets in
2012

Defined Contribution funds showed
healthy growth rate in 2013

15.0% 9.4% 8.2% 2.6%
Reserve Defined Hybrids Defined
funds Contribution Benefit
plans assets
4
towerswatson com © 2015 Towers Watson. All rights reserved. Proprietary and Confidential. For Towers Watson and Towers Watson cient use only.
P&IUTW 300
2009-2015 annualized growth of assets of top 20 funds — local currency
20% 19.2%
14.6%
16% . 13.3%
11.4% 11.7% 11.7% 12.1%
9.9%
10% - B.7%
5.3%
5% - 3.1%
0% - T T T T T T "
Japan Denmark us. Singapore South South Malaysia Netherlands Canada China Norway
Korea Africa

5
towerswatson.com 2015 Towsrs Watson. All rights ressrved. Fropristary and Confidental. For Towers Watson and Towers Watsan cient use only.
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Global Pension Assets Study 2015

HEquities ®Bonds ®Other m®Cash PT

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
1995 2001 2007 2014¢ us

Source: Towers Watson and secondary sources

towerswatson.com 2015 Towers Watson. A0l rights resenved. Propristary and Cenfidential. For Towers Wiatson and Towsrs Watson chent use orly.

Global Alternatives Survey

Global Alternatives Survey 2015

Assets under Management

TOp 100 alternative

asset managers AuM:

usbD usb

$3.1 $3.1

trillion trillion

Total alternative assets
under management globally:

USD $6.3 trillion

2011 2012 2013

*Source: Towers Watson, based on 589 survey respondents and other publicly avallable sources
7
towerswatson com © 2015 Towers Watson. All rights resenved. Proprietary and Cenfidential. For Towers Watson and Towers Watson ciient use only.
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Global Alternatives Survey

Global Alternatives Survey 2015

Destination of assets by asset class

\mmatl\le asset r'nanagars
2

Ysp

8”7[’#/%

23%

@ s 4

bt - ]
Funds of Direct hedge Private equity  Direct private Direct real Direct Illiquid
hedge funds funds fund of funds equity funds estate funds  infrastructure credit
$213689  $791,169 $342,161 $767.341 $1,139,892 funds $97,996
$148.885
E)
towerswatson com © 2015 Towers Watson. All rights reserved. Proprietary and Confidential. For Towers Watson and Towers Watson cient use only.

Global Alternatives Survey

Global Alternatives Survey 2015

Source of assets

33% Which Investors allocate
to alternative assets
and how much?

Distribution by investor type e
in USD $ millions

>
0,
© 100 A Mg,

8%
0,
% s as

' |

Pension Insurance Sovereign Endowment Fund of funds Wealth Bank
fun company wealth fund  and foundation $116,114 manager $127,601
$1,138,715 $296,114 $191,990 $84,302 $652,093

MNote: the sbove do not add to 100% as there were assels from investor lypes that could not be allocated into the survey's categories.

9
towerswatson.com 2015 Towsers Watson. Allrights ressrved. Propristary and Confidential. For Towers Watson and Towers Watson cient use only.
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The problem with equities and government bonds
Equities and mainstream bonds may not deliver like before

Equities are at record highs Bond yields are at record lows

700 MSCI AC World in dollar terms, rebased to 100 12 Barclays Global Aggregate (% yield)

600 10

500 8

400 6

300 4

200 2

100

T T T T T T T T T T T T 0
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Source : Bloomberg and Barclays Capital, October 2015

n
towerswatson.com 2015 Towers Watson. All rights resarved. Proprietary and Confidential. For Towers Watson and Towers Watson chent use oriy.
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The “large investor” conundrum

Investing is more
Over-reliance on . Finding
“Arive

mesindTvcom morkd  OmPIINE = ity pamagers

than ever before

sounds simple, but it is not
; }}chieving . P }#x // P
AL?A a&?- “ / M;m/wl

L OV
[ e Sl for what is ultimately beta

Few investors .
% [ . How do the world’s largest investors

7 ﬁ'? tackle these problems?
But those that do find that diversifying increases

towerswatson.com 2015 Towsrs Watson. All rights ressrved. Fropristary and Confidental. For Towers Watson and Towers Watsan chent use ondy.

Wealth and institutional investments in context

Total global addressable assets ($350 T) Top 20 Funds ($6.4 T)

Listed Equities 37 37% Avg Min Max
Dev Government Bonds 30 Equities A41% 10% 62%
EM Bonds 3 i Bonds 349 5% 71%
Inv Grade Credit 18
f 0 0
Suby v Grats Gradi 5 Alternatives 25% 1% 80%
Private Equity (packaged) 3
20 big Funds - risk and return modelling statistics
Real Estats kaged 6 10%
eal Estatt: (packaged) & 10-year expected return 1-year volatility of
Infrastructure (packaged) 1 (nominal) return
5.2% 8.5%
3.7% 4.1%
Global assets - risk and return modelling statistics 4.9% | 71%
54% 9.1%
10.year expe.cted retutn 1-year volatility of return
(nominal) 57% 10.1%
4.8% 8.8% 58% 10.8%

*Source: Pikeify 2014, Towers Watson, Doeswijk, Lam and Swinkels 2014

Note Modeling statistics used TW cantral assumptions .

© 2015 Towers Watson. All ihts reserved. Propristary and Confidential, For i * use orly,
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Top 20 Funds list of issues

The Top 20 Funds’ issues can be grouped into three Key Themes and a number of “sub-issues”

1.1 Mission
1. Investment mission and goals 1.2 Benchmarks and Reference Portfolios
1.3 Sustainability and ESG

2.1 Talent and reward
2.2 Insourcing/outsourcing

A. Big Picture

2. Governance and organisational design

3.1 Risk

3. Risk and asset allocation framework .
3.2 Asset allocation
4.1 Value chain

4. Alpha and the value chain 4.2 Mandate evolution
4.3 Systematic betas

B. Investment Policy

5.1 Private market allocations

5. Private markets and alternatives )
5.2 Private market access methods

6.1 Complexity
6. Cross-cutting themes 6.2 Culture
G_3 Transformational change

C. Themes

14
towerswatson.com ©2015 Towers Watson. All rights resarved. Proprietary and Confidential. For Towers Watson and Towers Watson chent use oriy.

Top 20 Funds list of issues

The Top 20 Funds’ issues can be grouped into three Key Themes and a number of “sub-issues”

1.1 Mission
1. Investment mission and goals 1.2 Benchmarks and Reference Portfolios
1.3 Sustainability and ESG

A. Big Picture

2.1 Talent and reward

2. Governance and organisational design g "
2.2 Insourcing/outsourcing

3.1 Risk

3. Risk and asset allocation framework .
3.2 Asset allocation
4.1 Value chain

4. Alpha and the value chain 4.2 Mandate evolution
4.3 Systematic betas

B. Investment Policy

5.1 Private market allocations

5. Private markets and alternatives .
5.2 Private market access methods

6.1 Complexity
6. Cross-cutting themes 6.2 Culture
G_3 Transformational change

C. Themes

15
towerswatson.com ©2015 Towers Watson. All rights resarved. Proprietary and Confidential. For Towers Watson and Towers Watson chent use oriy.
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Introducing three funds

Country
AUM

Founded
Members
Total Headcount

Investment Staff

Basic Risk Profile
(Alfocation to Risk Assets)

Domestic Allocation

Int’l Allocation
Passive vs. Active
Allocation to Alts.

Target Return

10-yr Inv. Returns

towerswatson.com

¥ apg

Netherlands

EUR 343 bn (~$380bn)
as of 31 Dec 2013

1996 / 2008
4.5 million
~3,800
~650

60%

6% (60% including Europe)
40% (excludes Europe)

Approx. 40:60

25~30%

Liability Benchmark
(set by each individual fund)

6.8%

. CalPERS

USA

USD 300.3 bn
as of 30 Jun 2014

1932
1.7 million
~2,500
~350

60%

~60%
~40%

35:65

20~25%

7.5%
(actuarial target)

7.2%

_.rr‘f.f\\l CcPP
&;“ "5 | INVESTMENT
o] BOARD
Canada

CAD 264.6 bn ($202 bn)
as of 31 Mar 2015

1997
18 million
~1,200
~1,200

65% (Current) =
B85% (Future)

249% (62% including US)
38% (excludes CAD/US)

50:50 (capital allocation basis)
85:15 (risk allocation basis)

40%+

CPl + 4%
(actuarial target)

5.0%

AT

2015 Towsrs Watson. A8 rights reserved. Froprietary and Confidental. For Towers Watson ang Towers Watsan chent use onfy.



Different funds, different approaches

g e

CPPIB

BUILDING BLOCK APPROACH REFERENCE PORTFOLIO APPROACH
Risky  Capital Added %ﬁw alue-added
Mix growth Value ) 1) Total Portfolio
Approach
Liabity = 2) Active Management
foyiage Investment for Value Creation
Client driven Central 15 Portfolio 3) Reference Portfolio
ALM Portfolio Building Retums
Management Blocks
] g
8 T.ts“ ? Various active programs
RISK FACTOR APPROACH ? ?g g
£ = e.g. Real Estate
Growth 61% E ‘:?:’ 5 Infrastructure
=
Income 20% % g
3 i Public Alternative Beta
’ Real Assets 12% g inlie
g conslruction of public securities)
Actuarial Target B =
=7.50% Public Market Beta
Risk Interim ﬁ,e,g:m Ws}i‘"feam e’g‘;}"{fﬁ: in or
rence
Factors Strategic Target yong )

towerswatson.com

18

92015 Towers Watson. Al rights resamved. Proprietary and Cenfidental. For Towers Watson and Towers Watson cient use orly.

Similarities and differences

¥ apg

. CalPERS

0. | cpp
g’\ “:} INVESTMENT
S BOARD

Similarities = Pension assets / ALM = Pension assets / ALM « Pension assets / ALM
= Independent asset manager « Board independence = Independent from gov.
« Emphasis on active mgmt. » Emphasis on active mgmt. = Emphasis on active mgmt.
+« RM = relative & absolute risk + RM = risk factors and regimes | =« RM = ERP, total portfolio
Differences . * Greater focus on risk * Greater focus on return

Greater focus on cost
o

<

Emphasis on simplicity

Clear team segmentation =
each of the 15 building blocks

are managed as separate
“products”

NEEIAENA

G

Emphasis on beliefs

Top-down portfolio
construction w/ clear

benchmarks by inv. program

soal

(S}

Relatively high cost model

P8

Bottom-up portfolio
construction (no formal SAA)

=T

Greatest level of complexity

towerswatson.com

92015 Towers Watson. Afrights resamied. Proprietary and

19
Cenfidential. For Towers Watson and Towers Watson chent use only.
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Case Study 1 - Allocation to alternatives

29% ) 0%
C1a%

2008 2013 2007 2014 2007 2014

ABPFAFG

25%

23%

Hedge Funds

Infra/Timber
Cow Real Estate

Cash + Telstra Shares
2007 2013 2007 2014

20

towerswatson.com 2015 Towsrs Watson. All rights ressrved. Fropristary and Confidental. For Towers Watson and Towers Watsan chent use only.

Case Study 2 - Global expansion

Fund A Fund B Fund C Fund D Fund E
Region Europe Americas Asia Europe Americas
AUM (US$) 505 bn 206 bn Est 320 bn 794 bn 131bn
% of Overseas Assets 94% 70% 100% 100% 46%
New York London New York London London
Hong Kong Hong Kong London New York New York
New Yark San Francisco Shanghai Hong Kong
San Paulo Mumbai Singapore
Overseas Office Beijing
Shanghai
Seoul
Tokyo
San Paulo
Global Expansion 1996 2008 1990 1998 2007
Total Headcount ~650 ~1000 ~500 ~400 ~300
Overseas Headcount ~140 ~110 ~350 ~140 ~20

2

towerswatson.com 2015 Towsrs Watson. All rights ressrved. Fropristary and Confidental. For Towers Watson and Towers Watsan chent use ondy.
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Case Study 3 - Innovations in portfolio construction

= Target dislocations and risk
recycling opportunities

» Generate superior
risk/return via factors
= Harvest equity

risk premium

o] istic

Risk Attribution (Old) Risk Attribution (New)
* Regional \ \ » Beta allocations
allocations ; = Passive /
* Active systematic
managers % strategies
22
towerswatson com © 2015 Towers Watson. All rights resarved. Proprietary and Canfidential. For Towers Watson and Towers Watson cient use orly.
Case Study 4 - Insourcing / Outsourcing
Risk .. Endowment Model
Conviction
4 strong long-term governance,
imegmled internal and external team,
wide breadth in active management,
heavy private markets
3
Australian Model ,
Canadian Model
strong long-term governance,
integrated internal and external team, reference portfolio and value-added framework,
2 wide breadth in active management . . specialist internal teams,
wide breadth in active management
1 Norwegian Model
o .. control,
internally oriented team,
narrow breadth in active management TW
o Internalisation
26 50 75 100  Index

23
towerswatson.com 2014 Towers Watson. Al rights resenved. Fropristary and Cenfidential. For Towers Watson and Towers Watson chent use orly.
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4. Concluding remarks

\\\\\\
Asset allocation — future direction?

Our industry is:

Business as usual: Required actions:
Volatile * Forecasts projected * Extreme clarity of
from past outcomes mission
n*t 2?97
!5t

* Overreliance on * Build investment

linear models intelligence:
Uncertain «  Capabilities
= Beliefs
Complex

= Processes
* Redesign investment
processes

> * Self-understanding /

*.ve . Meta-understanding
-' " * Adaptation & flexibility
Ambiguous * Professionalize &
sstrengthen culture
25

towerswatson.com 2015 Towsers Watson. All rights ressrved. Fropristary and Confidental. For Towers Watson and Towers Watsan chent use only.
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Limitation of reliance

Towers Watson has prepared this proposal for general information only.

No action should be taken based on this document as it does not include any detailed analysis into your own scheme
specifics. In preparing this report we have relied upon data supplied to us by third parties. While reasonable care has been
taken to gauge the reliability of this data, this report therefore carries no guarantee of accuracy or completeness and
Towers Watson cannot be held accountable for the misrepresentation of data by third parties involved.

This document is provided to the recipients solely for their use, for the specific purpose indicated. This document is based
on information available to Towers Watson at the date of the document and takes no account of subsequent developments
after that date_ It may not be modified or provided to any other party without Towers Watson ’s prior written permission_ It
may also not be disclosed to any other party without Towers Watson's prior written permission except as may be required
by law. In the absence of our express written agreement to the contrary, Towers Watson accepts no responsibility for any
consequences arising from any third party relying an this document or the opinions we have expressed. This document is
not intended by Towers Watson to form a basis of any decision by a third party to do or omit to do anything.

n
©2015 Towers Watson. A8 rights reserved. Proprietany and Confidential. For Towers Watson and Towers Watson chent use orly.
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Jason Hsu(UCLA Anderson School, Co-Founder and

Vice Chairman, Research Affiliate)

RAFI

Delivering on the Promise of Smart Beta

research’
ENEIES
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Origin of Smart Beta

1. A dissatisfaction with cap-weighting as the only
way to construct a “beta” portfolio.

2. Weighting by price overweights overvalued
stocks and underweights undervalued stocks

research”
affiliates

A Failure for Index Funds and Active Managers

16 250
et
200 » Price deviated wildly
12 1/1 .
FAREEE =¥ from fairvalue
10 \
Growth \ 0 asco
of $1 s \ P/E Ratio
| \ » But, the cap-
s _ 100 weighted index still
f ‘ beat the majority of
4 .
50 active managers*
T LI o et
0 0
Mar-07 Mar-99 Mar-01 Mar-03
—— CISCO Cumulative Return CISCO PJE

&P 50010as 3.4% Us. the median adive
@
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Popular Smart Beta Strategies Have Historically
Outperformed Cap Weight

Simulated U.S. Strategies, 1064—2012

15% 06
10% 0.4
5% 0.2 -
0% 00
Return Sharpe Ratio
Cap Weight* Equal Weighting?

Fundamental Weighting®
Low Volatility*
Minimum Variance®

d See notes siide for disdosuresregarding individual strategies. Source ResearcAfliates based on Arnott, Hsu, Kalesk, and Tindall(zo3). @

Popular Smart Beta Strategies Have Historically
Outperformed Cap Weight

Simulated Global Developed Strategies, 1991—2012

15% 06 -

10% 04 -

5% | 02 4
0% 0.0
Return Sharmpe Ratio
Cap Weight* Equal Weighting?

Fundamental Weighting®
Low Volatility*

I Minimum Variance®

d ‘See notes siidefor disdosures regarding individual srategies Source Research.ffiliates based on Arnor, =y, Kalesi, and Tindail(2013). @
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Malkiel’s Monkey Portfolio

“A blindfolded monkey throwing
darts at a newspaper’s financial
pages could select a portfolio
that would do just as well as one
carefully selected by experts.”

-Burton G. Malkiel, A Random Walk Down Wall Street

d 0.

Malkiel's Monkey Throwing Darts Outperforms Cap

Simulation of Random Selection, Repeated 100 Times, 1991—2012

s Return Standard Sharpe
Strategy Deviation Ratio
Average of 100 Monkey Portfolios® 8.1% 16.4% 031
Global Developed Cap Weight* 7.2% 15.2% 0.26

Only two (very unlucky) monkeys underperformed the
cap-weighted benchmark!

d See notes siidefor disdosures regarding indiuidual srategies. Source: ResemrohAfiliores, LI, based on Arnor, Hsy, Kalesmik and Tindall zo13) @
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What is Smart Beta?

1. Delivering well-understood sources of excess
returns through simple, transparent, low
cost indices

Smart beta strategies combine the benefits of:

» Active management
The opportunity for outperformance

= Passive management
Transparent, rules-based, low cost

research’
affiliates

Smart Beta is “Cap Weighting” Evolved

» Capital Asset Pricing Model evolves into Arbitrage Pricing Theory

CAPM =) APT

One factor mm)  Multi-factor

Market + Value + Small + Low

Market premium l Volatility + Momentum premiums

Cap-weighted -

traditional index Smart beta
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Popular Smart Beta Strategies

Smartbeta strategies comein a variety of flavors

» Equal-Weighting » Quality Investing
Assign the same weight to Investing in high
each security ROE/ROA stocks

» Momentum Investing

Fundamentals-Weighti
»aun e i X 18 Investing in stocks with strong
Select and weight using o i
. positive sentiment/recent
accounting fundamentals
performance
» Low Volatility » Multi-factor
Invest in low beta/low Investing in (equally weighted)
volatility stocks exposure to combination

e o

Choosing Smart Beta using a Factor Framework

Size
Not an Independent
Source of
Outperformance
Quality

Equity Premia Hliquidity

Implementable in
Active Management

Momentum
Independent Source

of Outperformance
Sharpe Ratio

seeking Low Beta
Implementable in
anIndex
Informatlc_m Ratio value
Seeking

(1)



Important Smart Beta
Design Features

1. Smart betas are based on well researched
investment sources of returns

2. Ignore "voodoo” and “bells and whistles”

research”
EREES

Important Smart Beta Design Features

Focus on... Beware of ...

» Simple and intuitive » Products withoutrigorous
product design academic research support

» Products without

» Ease of implementation
transparency and natural

(low turnover, low complexity, ) c
investment intuition
low governance costs)
» Products that have a lot of
“bells and whistles” which

seem heavily data-mined

» “Beta” like characteristics

instead of “alpha” secret sauce
» Products which seem very

active, concentrated and with
high turnover

(1)
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Implementation Is the Primary Differentiator

» Many smart beta strategies suffer from high implementation costs

» Investors should seek to:

Maximize Minimize

» Capacity / Liquidity » Turnover

» Economic Representation » Trading Costs

a ()

Fundamentals Weight Has Been Easiest to Implement

Market Cap in USD Billions — Jun. 2015 Market Cap in USD Billions — Jun. 2015

120 06

100

80 0.4

60

40 0.2

20

0 0
Global Developed Global Developed
1987-2012

Cap Weight* Equal Weighting?
Fundamental Weighting? Low Volatility*

. Minimum Variance®
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Excess Returns Should Accrue to the Investor

Active Managers vs. Fundamental Index™ Strategies (2006—2014)
100%

6.3%
80%
% of
Excess oo, 79.1%
Returns
Vs,
S&P 500 IR
Index 0%
20%
20.9%
0%
U.S. Top Quartile Active Managers Live U.S. Fundamental Index Strategies
Percent of Excess Returns Passed On to Manager Percent of Excess Returns Passed On to Client

How Do Asset Owners
Use Smart Beta?

1. A key component in the passive core

2. Replacement for low active share
core managers

research”
affiliates

XA

@
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RAFI™ in a Core-Satellite Smart Beta Strategy

Momentum

a

RAFLis core

» Greatest Capacity/Liquidity
» Economically Representative

Low Turnover relative to
Cap Weight
» Low Tracking Errorrelative to
RAF Cap Weight
Fundamental ap Weigh
Index
Low Other smart beta strategies
Volatility

are excellent complements to
RAF strategy

» Reduce negative momentum
» Volatility reduction

Smart Beta During the Tech Bubble

100%

80%

60%

20%

0%

-20%

Cumulative Returns

76.4%

39.7%

17.3%

6.7%

Tech Bubble
(4/1998-3,/2000)

Fundamentals-Weighted

w Low Volatility

44.6%

18.2%

-21.5%
-257%

Tech Bubble Crash
(4/2000-3/2002)

Full Period
(4/19858-3/2002)

Momentum Strategy

S&P 500 Index
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Smart Beta During the Global Financial Crisis

Cumulative Returns
140%

1293%
120%
100%

80% 73.5%

60%

20% 146% 15.1%

—
0%

-2.5%
-20%

-40% -337%
50% 50.0% -16,6%-46.4%
-80% GFC Post-GFC Full Period
(6/2008-2/2009) (3/2009-2/2011) (6/2008-2/2011)
Fundamentals-Weighted m Low Volatility Momentum Strategy S&P 500 Index

ResearchAffiliates.com

research’
affiliates
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Notes

1Cap-Weighted: Weighted using the market
capitalization computed using December close
of the year prior to index construction.

2Equal-Weighted: Equally weighted portfolio of
1,000 largest stocks by market capitalization.

3Fundamentals-Weighted: Weighted based an
the five-year averages of cash flows, dividends,
sales and the most recent book value of equity.
We introduce two-year delay to avoid forward-
looking bias. Following the original method, we
select top stocks with the largest fundamental
weight. For details see Arnott, Hsu, and Moore
(2005).

a

“Low Volatility: Weighted based on the
standard deviation of monthly returns over the
five year window prior to index construction.

*Minimum Variance: To construct the
minimum variance strategy we use the method
of Clarke, de Silva, and Thorley (2008).

SMalkiel's Monkey: Average of 100 portfolios,
where each of the individual portfolios is
rebalanced annually by randomly selecting 30
stocks out of the universe of the largest 1,000
stocks by market capitalization.

Important Information

2y g you agres tokeap Vouln
23058 nEE S S5t T SSNENE SN SERTENTes TR parias ik g
petamtial co-inuesiors) wiartthe prior pammissen of Rsarch Affiiater Ll
Hikatas, inchuding it ralated an Etias)

Reswarch Affiiates, LLC clims complancs with the Global Investrm
Parformance Standards {EFSE). Current and quaifed potmtal mmcs”,
contact Rassarch Afitatas, LLC 2t intitsfonalBrallccom @ racive 3 st of
composia descriptions.a GPS compant pressntaton, and generd information
regarding the firmis poficies for vauing portiolics caiauisting performancs, a
ring complant presentagons.

Tha manarial cenined in this dosmantis forinfomaton purpesas ony. This
material i not imended 2 an offer or sobstation for the purdass or sak of any
sscurny o firan Sal tramant. nor s 1 s o 3 rsomnan darionto srar
nte any transacion Any o itaton ofan offer o uy or 3¢
shal 'e'ra::aca,wcuua ified i 1r=5:'ﬂ1wg'\ e placement

rag
ag-xnmc-suvm,nu;aum:umh: nformation i intandad 1o

advica on any sukject mather Rescarch st LI and s ralsied entiber oo
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Important information

| am here today to talk about our indexes and how they can help you, but FTSE Russell is not an
investment firm so | am unable to promote any investment activity or give you advice about your
investments. None of the information in this presentation or reference to a FTSE Russell index
constitutes an offer to buy or sell, or a promotion of, a security. This presentation is sclely for
informational purposes. Accordingly, nothing | say in this presentation is intended to constitute legal, tax,
securities, or investment advice, nor an opinion regarding the appropriateness of making any investment
through our indexes.

FTSE Russell 2

Traditional asset allocation

Traditional approach to building investment portfolios has been a simple asset-based
approach

Building blocks are individual assets, for example equities and hond

Asset allocation focuses on the weight allocation to these assets along the dimension of
instrument type, sector or geographical allocation

Judgmental allocation policy or quantitative optimization can be used to derive the optimal
weightings for the assets

The focus is generally on weight allocations

FTSE Russell 3
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Asset classes and factors

+ Traditional examples:
» FTSE 100 (UK equity exposure)
* Russell 1000 (US equity expasure)

» US Government Bond (US interest rate exposure)

+ Market factor risk is the only risk factor

+ Market risk premium is captured by taking beta risk

FTSE Russell

Factor-based Allocation

+ Assetreturns are not only driven by market beta, but also from multiple risk factors

* Equity factors

* Equity return is driven by market beta

* |t can also be driven by factors like dividend yield, size, volatility, etc.
« Fixed Income factors

» Bond return is driven by interest rate movement

* |t can also be driven factors including maturity, bond rating, liquidity, etc.
+ Other macro factors

* Inflation and growth

+ |t provides an alternative to the asset-based approach

« Allocation strategy will be focused on factor risk allocation

FTSE Russell
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Factor-based Allocation

+ Typical dynamic factors:
* Value-Growth
+ Size
+ Momentum
+ Volatility
* Credit Risk
» llliquidity

» Term Premium

* These factors are classified as dynamic factors since they will require rebalancing

+ Some of the factors are represented by long only assets; some are constructed by going
long an assetand short an asset at the same time

FTSE Russell 8

Example: Value-Growth Factor

+ The value-growth factor is constructed through a long portfolio of value stocks and a short
portfolio of growth stocks

+ The value-growth factor picks up the differences in returns between the value stocks and the
growth stocks

+ Value stocks are typically stocks with low valuation ratios over growth stocks
+ The valuation ratios is generally defined as the ratio of the price to a fundamental value
+ The fundamental values can be book values, earnings, cash or revenues

+ The value-growth portfolio is formed based on an pre-determined rebalancing process

* Fama and French documented the value premium effectin the U.S. market in 1992 and in
the international markets in 1998

+ The value premium in the U.S. has averaged 3.9% per annum over the period 1927-2010
(llmanen and Kizer, JPM 2012)

FTSE Russell 7
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Characteristics of Factor Risk Premium

+ Factorrisk premia are rewarded as a consequence of taking systematic factor risks
» Risk definition: Poor performance in some periods

* The reward for bearing the pain for these poor performance periods will be the factor risk
premiums in the long run

» Different factors will have different bad times

* Value factor premium was negative during internet bubbles and financial crisis; Momentum
factor premium was negative during 2009 rebound

+ Suitable for investors with a long investment harizon

+ Some argue that the premium is a result of market inefficiencies
* |t may disappear over time due to arbitrage

+ Trading costs prevent it from arbitraging away

FTSE Russell 8

Which factor to consider

« The Professors’ report” to Norwegian Ministry of Finance lists four criteria:
» Bejustified by academic research
* Have exhibited significant premiums that are expected to persistin the future
* Have return history available for bad times

+ Be implementable in liquid, traded instruments

+ Proprietary factors will be classified as alpha or active management

* Value or momentum used to be labelled as alpha, but are considered now as beta (or
smart beta) as the acceptancelevel grows

+ The factor pool is not static and new factors can be included anytime

* Ang, Brandt and Denision (2014), Review of the Active Management of the Norwegian ¢

ment Pension Fund Global

FTSE Russell 9
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Implications on asset allocation strategy

+ Risk management
» Monitor Factor exposures
* Highlight unwanted significant level of factor exposures
* Understand portfolio return from the perspective of factors
+ Exposure reporting

* Performance measurement

+ Active harvesting of factor risk premium
» Not only monitor factor exposures but also actively determine factor exposures
+ Selectwhich factors to have exposure

» Factordiversification (Strategic) and factor timing (Dynamic)

FTSE Russell 10

Factor Diversification

« Factors provide diversification among themselves and between asset classes

« limanen and Kizer (Journal of Portfolio Management, 2012)

EXHIBIT 2

Correlations among the U.S. Factors,
January 1927-December 2010

EQUITY | SML VMG | MOM | TERM | DEF

EQUITY 1.00

SML 033 | 1.00 |

VMG 0.23 0.10 1.00
| MOM -0.34 -0.16 | -0.40 1.00
| TERM 0.12 -0.05 0.03 0.04 1.00
[oEF 013 | 016 004 | -0.18| -0.44 | 1.00 |

Notes: Average pair-wise correlation among six constituents: —0.03
(median 0.04).

Source: Authors’ calculations based on sources named in the Sources of
Exhibit 1.

FTSE Russell 11
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Factor Investing

+ A case for equity index

» Theoretical channel is via a long/short portfolio

+ Short portfolio is not always allowed (in the case for Pension Funds)
Mandate restrictions
Stock Borrowing cost
Short selling availability

* Long only portfolio

» Factor investing can be incorporated into market-cap weighted investment approach

Market-cap weighted index can be tilted to capture factor exposure
Beta Risk + Factor Risk

Factor indexes can be used to capture factor premium

FTSE Russell 12

Factor Indexes

+ Overlaying factors on an underlying index

» Transparent general methodology; applicable to factors, themes, tilts and composite
factors

* Underlying index is typically capitalization weighted

* Weighting scheme
* Factor values calculation (e.g. earning yields, dividend yields, etc.)
+ Normalize factor scores and truncate extremes — Z Scores
+ Transform Z Scores to a range of 0-1

+ Transformed scores are combined with underlying index weights

FTSE Russell 14
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Identifying and Normalize Raw Factor Data

v" A consistent, transparent methodology
v" Equal application to cap-weighted and alternatively weighted indexes
v" Precision factor targeting

Step 1:  Factor Identification

Identify a given starting universe of stocks for which you want to calculate your desired factor
characteristic. e.g. Quality

Assign a ‘raw’ value for Quality to each stock. Remove extreme outliers and normalize results
(Z Score)

Z-scores

FTSE Russell

Convert Factor Data into Scores

v" A consistent, transparent methodology
v' Equal application to cap-weighted and alternatively weighted indexes
v' Precision factor targeting

Step 2:  Apply Cumulative Normal Distribution

Map Z-Scores to cumulative normal distribution - assigning each of the Z-Scoresto a
number in the range 0 to 1 (S-Scores).

Now, the stocks which exhibit least ‘Quality’ characteristics will have an ‘S-Score’ close to
0, the stocks which exhibit most ‘Quality’ characteristics will have an ‘S-Score’ closerto 1

S-Scores
=

060

0.00
Z-Scores

FTSE Russell
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Calculate Stock-level Factor Weights

Step 3:  Calculating Weights

Combine S-Score with original market cap weight
e.g. S-Score = 0.87
Weight in market cap index = 0.02% or 2bps
Factor weight proportional to 0.87 x 0.02

Score * Underlying Index Weight
Y Score * Underlying Index Weight

Factor Index Weight =

The result is a ‘broad’ factor index, meaning, a factor index that contains all of the stocks in
the underlying market cap weight index.

FTSE Russell 17

Performance of factor indexes

+ FTSE Factor Indexes

FTSE Broad Price Broad Broad Broad Tilt (Momentum,
Developed um Quality  Broad Size Value Volatility Quality, Size, Value)
Return (%p.a.) 7.8 8.2 a5 99 83 85 u.s9
Vol (%p.a.) 16.5 16.0 15.5 158 16.9 154 15.0
Sharpe Ratio 0.5 0.5 0.5 06 0.5 0.6 8]
Volatility Reduction (%) 2.7 5.9 43 -26 6.8 9.3
Max DD (%) -574 -54.3 -52.6 -584 -58.8 -54.3 -55.1
Two-Way Turnover (%p.a.) 83% 34% 2%% 33% 16% 112%
Excess Retum (%p.a.) 0.3 0.5 18 03 0.6 37
Tracking Error (%p.a.)** 2.2 17 36 16 21 42
Information Ratio 01 03 05 0.2 03 09

ay reflect hypothetical historical performance ] Plesse see slide 21 for important legal

FTSE Russell 18
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How Factor Indexes are used

+ Strategic Factor Exposure
Target long-term risk premia
Diversification across styles and factors
* Replication of common factor strategies with a low cost
« Tactical Factor Exposure
Exaggerate exposure to a desired factor
* Rotate a portfolio’s factor exposure
+ Benchmarking
* Relevant benchmark for active managers: factor exposure is not a skill - factor timing is

* Highlights managers with genuine talent

FTSE Russell 19

Summary

+ Factor-based allocation provides another perspective for formulating the asset allocation
strategy

« Traditional asset allocation focuses on beta risk with additional dimensions on instrument
type, country and sector

+ Assetreturns are driven by multiple factors; understanding these factors helps to understand
portfolio returns

+ Assetowners need to pay attention to the factor risk exposure in their portfolio
+ Factor exposures can lead to drawdown in some periods
+ QOver-concentrated factor exposures needs to be identified and/or controlled
* No surprise
+ Assetowners can consider factor investing and determine the factor exposures actively

» Static/Dynamic factor premium harvesting

FTSE Russell 20
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Important information

©2015 London Stock Exchange Group companies

London Stock Exchange Group companies includes FTSE International Limited {*FTSE"), Frank Russell Company {“Russell”}, MTS Hext Limited (*MTS"), and FTSE THX
Global Debt Capital Markets Inc (“FTSE TMX"). All rights reserved.

“FTSE®", “Russell®”, “MTS@", “FTSE TMX®" and “FTSE Russell” and other service marks and trademarks related to the FTSE or Russell indexes are trademarks of the
London Stock Exchange Group companies and are used by FTSE, MTS, FTSE TMX and Russell under licence.

All information is provided for information purposes only. Every effort is made to ensure that all information given in this publication i te, but no iility or
liability can be accepted by the London Stock Exchange Group companies nor its licensors for any errors or for any loss from use of this publication

Neither the London Stock Exchange Group companies nor any of their licensors make any claim, pr ion, warranty or rep: , expressly or
impliedly, either as to the results to be obtained from the use of the FTSE Russell Indexes or the fitness or suitability of the Indexes for any particular purpose to which
they might be put

The London Stock Exchange Group companies do not provide investment advice and nothing in this document should be taken as consfituting financizl or investment
advice. The London Stock Group make no rep: regarding the y of investing in any asset. A decision to investin any such

asset should not be made in reliance on any information herein. Indexes cannot be invested in directly. Inclusion of an asset in an index is not a recommendation to buy,
sell or hold that asset. The general information contained in this publication should not be acted upon without obtaining specific legal, tax, and investment advice from a

ligensed professional.

Mo part of this information may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, mechanical, photocopying, recording
or otherwise, without prior written permission of the London Stock Exchange Group companies. Distribution of the London Stock Exchange Group companies’ index
values and the use of their indexes to create financial products require a licence with FTSE, FTSE TMX, MTS andior Russell andlor its licensors.

The Industry Classification Benchmark (“ICB"} is owned by FTSE. FTSE does not accept any liability to any person for any loss or damage arising out of any error or
omission in the ICB.

Past performance is no guarantee of future results. Charts and graphs are provided for illustrative purposes only. Index returns shown may not represent the results of
the actual trading of investable assets. Certain returns shown may reflect back-tested performance. All performance presented prior to the index inception date is back-

tested performance. Back-tested performance is not actual performance, but is . The back-test are based on the same methodology that was in
effect when the index was officially launched. However, back-tested data may reflect the application of the index methodology with the benefit of hindsight, and the
historic calculations of an index may change from month to month based on revisions to the underlying data used in the of the index.

FTSE Russell 21
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Projections of National Pension Fund Assets

2,465 trillion
924 trillion
345 trillion ‘
2000 2015 2020 2030 2043 2055 2060

# Source : NPF Acturial Projection Report (2008~2078)
{ 2008, NPS Research Institute)

- As of December 2014, the size of the fund reached KRW 470 trillion
(=US$410 billion).

- It is projected to peak at KRW 2,465 trilion at 2043, but will be depleted
by 2060.

- Three major factors challenging its long-term financial stability: a lower
birth rate, an increasingly aged population, and a rapidly expanding

l-labor market accompanying the industrialization.

NPS Asset under Management and Share by
Asset Classes

| Asset under Management |

= Size is increased by

s M5 4 KRW 300 trillion in 10

= years, and will expand
| | 1 rapidly until 2043.
WS 006 207 0B WO0P W0 AT 212 W3 204 = Portion of fixed
income has been

Lkl S s decreased, and will be

reduced even further.

2_5:-; '|_"_"'|' 5% I™H  L5% 5.8% T8%  84% 9.4% 9.9%
EEEEEEEEERERE
B 3% um am A

W% WO% RN B oo
% GB%  En 0% 00w

2005 2006 2007 008 2009 2000 AN 012 013 04
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Asset Allocation Target of the Fund

| Annual and Medium-term Asset Allocation Plans |

Target Domestic

Portfolio for

“Global fixed
income

4.0%

Source: NPS 2014 Annual Report

Trends of Asset Allocation Strategy

1. The portion of domestic fixed income is reduced from
78.5% in 2006 and will be settled at the level less than
50% by 2018.

2. Asset allocation to domestic equity has been expanded
and it will be settled at 20% level due to the limitation in
the investment opportunities.

2. Oversea investment in both fixed income and equity will
be increased to the level of 20% by 2018.

4. The alternative investment will take more than 10% by
2018 in domestic as well as in oversea markets
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“A Big Fish in a Little Pond” Problem

6.3%

‘ 13.8%

Nominal Domestic Domestic
EFB'F Stock Bond
Market Market

« Nominal GDP is as of the end of 2013, GDP is compared with the total amount of financial sector

Source: NPS 2014 Annual Report

= Limited investment opportunities for all types of domestic assets.
= Too much market impact that hinders portfolio adjustment and active
investment strategy in both domestic equities and fixed incomes

Market Share of NPS in Domestic Markets
» Domestic Fixed Income (2014, unit KRW trillion, %)

—-nz-m Market share

Government 536.7 16.3%
Bonds
Specific Laws 57.5 295.7 19.5%
Bonds
Corporate 39.0 2744 14.2%
Bonds
Overall 2149 1,545.2 13.8%

» Domestic Equity (2014, unit KRVV trillion, %)

_-IIE Market share

Equity 3.2 1,331.8 6.2%
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Share Ownership of NPS in Domestic Equity Market
(2012 J2013 (2014 |

#of frms Share #offiims Share # of firms Share

10% = 0 0.0% 44 6.3% 59 7.9%
5% = <10% 218 36.6% 209  30.2% 201 27.0%
3% = <6% 120 20.1% 128  18.5% 129 17.3%
1% = <3% 136 22.8% 140 20.2% 176  23.6%

<1% 122 20.5% 172 248% 180 24.2%

« Since the portion of floating shares are relatively smaller due to the
family ownership of majority of listed firms in Korea, expanding the
share ownership of NPS is strictly limited.

« There has been mounting pressure on NPS about the exercise of
voting right.

Need for the Expansion of Oversea Investment

» The portion of domestic fixed income has steadily
decreased to 54.2% but it still dominates the asset
allocation of the fund.

© Low interest keeps the fund from earning higher return
while increasing the risk due to the higher interest
sensitivity of the domestic fixed income portfolio

= Overcoming the severe home bias and thereby
achieving further diversification of the fund is urgently
needed

» Expansion of oversea investments: Target goal of 20% by
2018
= Challenges: Building up expertise, experience and
network for the effective oversea investment
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Oversea Investment of NPS-I

» Steadily increased since 2005 except during the financial crisis of 2008

» As of the end of 2014, the size of oversea investment reached KRW
102 trillion, which is 22% of total asset.

» Still more severe home bias of investment than major pension funds

Oversea investment of NPS

KRW Trillion
160 - 25%
22%

140 -

- 20%
120 4
1007 - 15%
a0
60 - 10%
40

- 5%
20
0 ~ 0%

20054 2006 20074 2008 200914 2010 20118 20124 20134 2014l

ource: Jaswoo Nam (2015)

Oversea Investment of NPS-II

» 80% of oversea investment is conducted by external management
» cf: Share of external management of domestic asset is 35% as of 2014

| Investment in Global Equities | {Unit : KRW in hundred million, %)
2 w13 214
Amount Share Amount Share Amount Share
Total 313202 100 443 862 100 566,113 100
In-house 55,599 17.8 88,832 200 117,061 207
it ”'2'5?"5-0'3 = '55,0'36"' i 449052 e

« Based on market value

| Investment in Domestic Fixed Income | {Unit : KRW in hundred million, %)
2012 013 2014
Amount Share Amount Share Amount Share
Total 234384 100 2,381,625 100 2580721 100
In-house 20953% 894 2124244 89.2 | 2,2%_‘346 . W‘B .
External 248549 106 . 257380 . 108 j 239?3] - 1.|.2 -

= Based on market value

Source: NPS 2014 Annual Report
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Global Equity Investment of NPS

| Composition of Global Equities by Region | {Unit - %, %p)
Region In-house External Total BM Gap
North America 5343 5191 5347 56.79 -3.32
""""" Ewope ~ #: M4 418 @B 08
 Asig/PacificexJapan w 05 04 9t ol
"""" Japan 7% 61 8w 1@ 4%
Latin America 000 212 6 17 o
Africa/Mideast 000 0B ol 121 050
~ oter [T T | 1T o 261

« As of the end of 2014
Source: NPS 2014 Annual Report

Emerging Opportunistic,

Market. 172390¥ 4% All Country,
237264, 6% T1EA1HE

o » Share of developed market
in externally managed
global equity is 74%, which

mAN oty is lower than benchmark
mDeveloped Market W9|gh‘t

= Emerging Market

= Cpportunistic

ource: Jaewoo Nam (2015)

Global Fixed Income Investment of NPS

| Composition of Global Fixed Income Managed Internally | {Unit - KRW in hundred million, %)
202 2013 014
Amount Share Amount Share Amount Share
Total 78,685 100 80931 100 8,850 100
T Teaswy | ;e @@ 28 %0 me 8w
Govrlsted 17817 271 s s &5 a0
Corporate 76,493 367 6,748 305 " mm m5
Securitizad a7 053 1,020 176 s 049
et i S i e e dtves s css. SOUree: NPS 2014 Annual Report
Emerging. HY, KRWA459.3b1
S o " Government bonds
i of developed market
e dominated global

Securtzed fixed income
KRWSTER = Global Ag investment but it is
:::;"“" getting diversified
- through external
mHy management

Source: Jagwoo Nam (2015)
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Global Alternative Investment of NPS

KRW % in KRW % in total KRW % in total

100 mil total Al 100 mil Al 100 mil Al
Real Estate 83,506 253 113,166 281 121 740 26.1
Infrastructure 25509 78 B3 84 49347 108
PEFs 52 14 50792 126 73548 158
Total 146687 445 197820 491 244835 524

Source: NPS 2014 Annual Report

« Amount as well as share in asset allocation has been increased
recently, and it will be further expanded.
« Still smaller than the size of investment of major pension funds

» Expertise and network, particularly risk management capacity should
be improved substantially

Challenges Faced by NPS Fund Management

» Challenges and issues faced by NPS fund
management

= Size: KRW 300 trillion as of June 2015, which keeps
growing in rapid pace

- Return: low interest rate makes it ever more difficult to
achieve target return

Diversification: Overcoming home bias and expanding
oversea as well as alternative investment
» Capacity of current governance and organizational
structure of NPS fund management to meet the
challenges is questioned.

= Urgent need to reform governance and organizational
structure of NPS fund management
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Governance Structure of NPS Fund Management

Governance for Fund Management
e e - The National Pension Service is
empowered to manage the
noa ki Fund under authority delegated
P S by the Ministry of Health and
T Welfare.
[ TR | | e - National Pension Fund
— — Management Committee as the
highest governing body:
e deliberation and determination
of major issues of fund
management.

ek Py
Punsion Ao Ofice
Resonrch Instaue T Fund Management Office o Complance Officer
Feskaen pe

Comgrising the Experts from Various Fields

Source: NPS 2014 Annual Report

National Pension Fund Management Office

Chief Investment Officer

Risk Planning Resi Management
(General Affairs Investment Strategy Passive Fund Treasury Private Equity Global Equity Global PEF
Planning Active Fund Credit Real Assat Global Fixed Income | | Global Real Estate
Imvestment Services Research PXManagement | | Global Infrastructure

m
Global Officel New York & London)

Source: NPS Annual Report

- The National Pension Fund Management Office as a part of NPS,
headed by CIO as its chief executive, is in charge of actual
— management of the Fund
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Limitation of Current Governance and Organizational
Structure of NPS Fund Management-|

» Link between National Pension Scheme and fund

management
NPS Scheme Deliberation Committee chaired by Vice-
Minister of Health and \Welfare conducts review on fiscal
status of NPS Scheme in every 5 years and determines
level of premium and benefits
Target return and risk-tolerance level of fund
management should be set for the financial stability and
sustainability of the scheme, but they are not explicitly
mandated by NPS Scheme Deliberation Committee to
NPS fund management

Limitation of Current Governance and Organizational
Structure of NPS Fund Management-II

» Role of Fund Management Committee

- Highest governing body of NPS fund management chaired by
Minister of Health and Welfare

- Deliberates and resolves key matters related to fund
management including strategic asset allocation, fund
management policies, proportion of external management

- Comprised of 5 ex officio members and 14 representatives of
the insured

- 4-5 Meetings per year

» Need to improve the expertise and the responsibility in
order to function effectively as the highest decision-
making board of the fund management
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Limitation of Current Governance and Organizational
Structure of NPS Fund Management-Il|

» NPS Fund Management Office
- As a part of NPS, headed by CIO as its chief executive,
Office is in charge of actual management of the

- Who's the Boss?: NPS Fund Management Committee is
the highest governing body, but Office is a part of NPS
headed by CEO.

- Organizational structure is constrained by NPS

2-3 year term of ClO who does not have full authority on
HR and compensation issues of the Office

Much room for improvement to effectively meet the
challenges faced by NPS fund management

20

Proposed Governance Structure of NPS
system-I

Ministry of Health and
Welfare

: z i [ NPS Fund Management

Sub- " Sub- " Sub-
Committee Committee Committee

" NationalPension NPS Fund
Service Management Co.

21
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Proposed Governance Structure of NPS
system-lI

» Establishment of NPS Policy Committee
Headed by Minister of Health and Welfare, it will be the
highest governing body on NPS Scheme
Regularly conducts review on financial status of NPS
scheme and deliberates major decision regarding NPS
Scheme includinginsurance premium and benefits
Officially delivers target return and risk-tolerance to Fund
Management Committee for the financial sustainability
and stability of NPS Scheme
Comprised of representatives of the insured

Proposed Governance Structure of NPS
system-lll

» Fund Management Committee and NPS Fund
I\/Ianagement Co.

NPS Fund Management Office becomes NPS Fund
Management Co. as a separate public enterprise
Fund Management Committee is established as a de
facto board of executives of NPS Fund Management Co.
= Comprised of members with expertise on fund
management, Fund Management Committee is
empowered with authority as well as responsibility to
deliberate major decisions regarding fund management
such as strategic asset allocations, and oversee Fund
Management Co.

23
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Proposed Organizational Structure of NPS
Fund Management-|

NPS Fund Management
Commitiee
[ Sub- Sub- Sub-
Committee 1 Committee2 Committee 3

NPS Fund
Management Co.

Proposed Organizational Structure of NPS
Fund Management-II

24

» Fund Management Committee is assisted by sub-
committees in making professional decisions

- Investment Policy, Exercise of Voting Rights,
Performance Evaluation and Compensation

» Secretariat will support Fund Management
Committee
= Administration, Research, Fund Management Policy
» Fund Management Co. is headed by CEO/CIO
appointed by Fund Management Committee

P :
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Conclusion

» Strong head winds against the effective NPS fund
management

More efficient NPS fund management will contribute to
the financial stability and sustainability of NPS Scheme in
the long run

Expansion of oversea investment is essential for the
enhancement of investment return and diversification of
portfolio

» Reform on governance and organizational
structure of NPS fund management is urgently

needed to meet the challenges faced by NPS fund
management

26
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