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71 ZEEC|R9| He|
o ASXE AYE HStBM 7|52 SRS HEY & U He MU HAE ZEEL| R £E AHtEol =Y

=
(HEN G, ”1d3], 2017)

® reference portfolio, norm portfolio, or normal portfolio
7|1& ZEEZ|29| XH o[sH(CPPIB At|)

Asset class weights

DRIVEN FROM RETURN-RISK EXPOSURE

Reference Strategic Target Portfolio Investment
Portfolio Portfolio (Ranges) Portfolio

<>
Long-Term 5+ Years | Year Current
Simple public Aspirational composition for Permissible weight ranges Actual weights
markets benchmark the Investment Portfolio for asset classes and evolving dally within
and risk appetite. 5+ years out. geographic composition of Target Portfollo ranges.

the Investment Portfolio.

1. FUAFVIZ M2 JI=S289 9& B8

I'-I

JIE ZEEZ| Y Ted

o HEH ROl ME BEHY 2AS O

[= B s e B
. Ol HEH RAMES MEO| £98 SR UK R
o O[siEAXZL 2 UAST IS 2 FHO I:H‘HH olsist7| =
ROl HEN RAHES BATHEX 2D USCIARE WA TEB2 20t BY Jts)
- YA, CHHIER, BeIX YA, uHAIH/""EiH Ha 52 olsfer7| AshAE Bl e

0|'-| HO

o MWIFA Al 7|2 2EFAE 7HE0 et EtEE MS
s N HHFAM ABEIE 7|22 8FASS AS-IS X0 OJ3t J|Ti5ol 5 Y

. JI2284YE PO UYETL O 2 B ST 0l o WA Bo| s XY

= D AHESHE IFEO|A RILEAIA| She| AMZ K] FE3 A0 (Bottom-Up) FY LA O F

o 7|z ZEYEO Tt =Y 7|ghs O3
e

ol
el SEFAEEEBHMYYE+CPIYEE +/- TR 7|88 SH= T2

e 7|2 28 Aol tist HH o7t 7ts
+ HTHO| B O (Expected Shortfal) AMBFHEDHoZ MEH BHEIUX YA ofsHet| 7t of2ig

o HIE XSt 7|F X|H{ 1= (Best Practice)f| &
» HEoM 27%tE 73R8 FEUOIE EEiElﬂ) St AtAt28 METe FEVIN s8Y Boi7 Ay = UL
= WA E TEE XpAHEO| MR ZEER(QEAM BT MM XH2E
= MEpE XU E0| 2 EF Q7o et EFET 2 AT AUS
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o [IHZE ZE 89 7|22 AT CHE AAMZS 0|8310] 7|& ZEZZ|2E HFst1 S
® Sweden APR| 22 ZrTUE HEOM 7|F ZEELLE 472 &
*  201xd O|FO0ll= Annual ReportOi|Af FAI/XHH S2 QHEXA/QE XM 2O BILEJAE A 23
= @Xf Annual Report0i| A& -’F—%XH?_J CHA| 37§ Rpabol Hlg2 MEE[L olof CHe 7|& ZEZE|:2tD YHSIK| = ¥S
- OIOHLAPI4 25 A GBF $98 SEE AR AU
B
= 8d
2. JIE& XE o
7|& ZEEC|0o| HEY
o (190 QUERtA/QIF XAl HIE
.+ S AFS JFHSX %S FYEHO|D 0|2 EEBQ
= O|of Ct¥T HHO| 7tsdE EoE
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I AIBS SHo2 MY ZEERQ
= 3P0 FL A|FO| FEHS FX| @7 2o AIESE ZEE2|2(market neutral portfolio)2A! HQtE|7| = StAS
. EBEO|D MEST| PR B
= J|E ZEZZRE Qi 42 IUFAO MA 22Y A AFO|M H|F0| F7| W20 Bzt AEO EXFECHE 2| 740] QU
g+ 9g
o (40h sHeFAl/ZLxHHL| HIE
- FURNORA HENO T2 T AMAHOEAE FUYHUSE MW EEBa|e
= 219 3% 7| 228 ME 7|E ZEEE|R AlY THE@HOIM SHFA 65%, TLIXHHE 35%2] ZEEZ|E HE Mzt
£ dE2s Uds
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* Top-down investment decision process
oA EH

Asset Universe

Asset Class 1 Asset Class 2 Asset Class 3

4L, 7|=28%7|'81HE7}

Investment Decision Making Process vs. Art of War

* Investment decision making process (Fabozzi, 2014)

Stagc-: 1: ’37!”’353. Mzt
Define objectives -
Stage 2: FAPE M, Xf Ak H 2| |
Establish investment policy =

« FX
Stage 3: ’Fié.’%x‘l‘ﬂuﬂ-i- M E
Select portfolio strategy N
Stage 4: £ XA A
Assign capital to actual vehicles ==

4L, 7|=28%7|'81HE7}
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* Investment decision making process (Fabozzi, 2014)

Stage 1: 7| WS H
Define objectives

He
HA O

Stage 2: FAPE M, XpAk H 2|
Establish investment policy

Stage 3: T 2F & X} AHH| 2
Select portfolio strategy

Stage 4: £ XA &

JogyEH
Assign capital to actual vehicles ZIe28=2%
. de¥ugesyrEm@A 5|
.|
=1 =115 1T 1T
TUH= 7|28 81871 - 7|0 = E7}
<BEHFE FAE 29 E8 ¥ J|oE>
3d @@ 5d HF
o 20169 % | (2014147201641) | (201211720164)
N +o8 | o |#E | $o [2AE | 2o
(%) 7|015 (%) 710 & (%) 710 =
= 469 | 100.0 484 | 100.0 513 | 100.0
M 2pE Xpatul 2 (SAA)" 480 | 1023 496 | 1026 5.24 102.1
M Kol 2(TAA) -0.06 -12 | -0.31 -62 | -0.17 -34
#ixlolg =8 5117 0.09 20 | -0.17 -34 | -0.09 -1.8
Max vz =™ 5P | -0.15 -32 | -0.14 28 | -0.08 -1.6
Rpabsi e 5 op? -0.05 -1.0 0.19 39 0.08 16

4) SEERI FANNYA| HEXAHEL 2| ME
2 2 E(active management)oll 2|8t £=2|&E&E §3}

F)SETUED S90S rgéroq ApobZel oA H|22 ZIEEM LYS:s =20t
2) 712917t Foist M2 Hix|otae} el 22T Y - /IEFA0| gk
= &t 2

3) 713917t Fofst ALl 2ol 2|8t 2|6 S2t AN FXH|S2ie| Xfo|2 LY Fot
{ 52 358 dxlotze gelsts

ALY, 7152887181447t 6
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]
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AL = — 1
s 1= TAE

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

e 5.65 5.71 -0.02 -0.15 0.11
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Peer Selection

- U FAS AOSHEY |52 Bl UMY 22 of = A0
EtEotLt O Bl W oo =7t MM ol B2 M2 = 773 &

—_

o [MetM OS2l M 7HX| T 2HS peer= M| Al
- O=RF2HE
- g RFELHE

— Uniformly distributed random portfolio
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o ST FLIHAC| HE description X =2 E H|O|H = 7I0|AEQ
WRDS subscriptions Sl =&

. FOIIZ 7|24 BT Ch4S ZTIS ATHOIN K S
202 ISLE Y £\ 20| EX|5H= 71742l 2002 1B LE
20229 6K AISH o2 ZRUEH REY HEDIS (402 3

*  Survivorship bias =AH: SEMEO| A =7F =2| 0| E
« Dollar 7|gte| =9 & =0z A FY H LU= =7t

2 OhESHE N HE4E

o T OIAZI ZFE multi-asset fund (balanced fund)2t = H| 1 &
AHAISIRA oM ST HE = 4397

o H{IW 77k 2003 F 2 H 20223 6 E7IHK|
— 2002d H|O|E{= 2F 7 U L0 s F 7|72 A el e

Y I RIAH O EYUE HES| = S e SEY
BEJEHO| 2 4 giCt ot

o M2EtM 2010 HFH 2022F 6 X EXW U E 2186702 HERIH| W =
Al A|BH
= [}

* Survivorship bias =Al: SHHEO| A =7+ =2| 0| H

125



Burton Malkiel (1973)
“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”

Peer 3: Uniformly Distributed Random Portfolio (UDRP)

* Infinite Monkey Theorem
“If there are an infinite number of randomly typing monkeys, one of them
will almost surely type an exact version of William Shakespeare’s Hamlet”
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Infinite Blindfolded Monkeys

* Infinite Blindfolded Monkeys
If there are infinitely many dart-throwing monkeys, they would construct
all portfolios in the asset universe!

Portfolio Performance Evaluation using UDRP

' ; )
= Proposition 3 The probability for the UDRP w*™if to

have the Sharpe ratio less than or equal to s is:

1 n—11 .
1__Isin265 T 5 5 lfSZO
]P’(SR(Wunifly Z) < S) _ 2 20 2
= il n—1 1
Elsinz 0 T,E else

— wg: a portfolio with Sharpe ratio s
— 6 € [0,7]: the angle between LEw, and LEw*

— L.(z,w): the regularized incomplete beta function

— SR(w|u, X): the Sharpe ratio of a portfolio w given the market parameters (g, ).

= We can calculate the performance ranking of a portfolio
among all possible portfolios within an asset universe
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UDRP with No-Short Constraint

= Definition 4 A Non-negative UDRP w*™ is a random variable in R®

4 FR*
such that Liw "y is uniformly distributed on FR*.

%

'd Ny
unif

® Proposition 4 The probability for the non-negative UDRP w . to have the
Sharpe ratio less than or equalto s is*:

C(LE1,6,p+) N C(LEW™,65)

P(SRW' Y |w2) <s)=1--"

C(LE1.6pp+)
Ay

— C(v,8): the unit hyperspherical cap whose axis and colatitude angle are v and 8
—  ws: a portfolio with Sharpe ratio s

—  6,: the angle between LEw; and LEw*

— 6,: the angle between L}1 and LEW*

A,C‘(L;n's"“") neEw 99). 5 rface area of C(LEN, 0pp+) n C(LEw*, 05)

T
Aﬁ("‘n’g”"*): surface area of C(LL1, 0p+)

4L, 7|=28% 7|8 0HE7t 19

Dart Throwing Monkey vs. Fund Managers

= 0.18
ZAIG] OHE|H IHC
TSRS — A el e
(US Mutual Funds) 016 (US Mutual Funds)
= OF-1=—CI}
@ (Random Portfolios)
0.14
0.1
SXIQ| XEZA|Q :
(Random Portfolios) 0.10
(200544 ~ 201444) 0.08
0.06
0.04
0.02
0
-4 -3 -2 -1 0 1 2 3 4

ALK

Z=X: Kim and Lee (2016) "A Uniformly Distributed Random Portfolio," Quantitative Finance

ALY, 71528%7| 81447t 20

128



Dart Throwing Monkey vs.

M7xE 39|

Fund Managers

1967-1970 1971-1974 1975-1978

0.15 0.15
0.1
0.1 0.1 0.08
0.06
0.05 0.05 0.04
0.02
o 0 0

-5 0 5 -5 0 5 -5 0 5
Sharpe Ratio Sharpe Ratio Sharpe Ratio
1979-1982 1983-1986 1987-1990
0.15 0.1 0.2
0.08 0.15
0.1

0.06
0.1

0.04

0.05
0.02 0.05
0 - 0 0
-5 0 5 =5 0 5 =5 0 5
Sharpe Ratio Sharpe Ratio Sharpe Ratio

ZX: Kim and Lee (2016) "A Uniformly Distributed Random Portfolio," Quantitative Finance

Dart Throwing Monkey vs.

Fund Managers

1991-1994 1995-1998 1999-2002
0.08 0.08 0.1
0.06 0.06 0:08
0.06
0.04 0.04
0.04
0.02 0.02 0.02
0 0 0
-5 0 5 -5 0 5 -5 0 5
Sharpe Ratio Sharpe Ratio Sharpe Ratio
2003-2006 2007-2010 2011-2014
0.08 0.2 0.15
0.06 0.15
0.1
0.04 0.1
0.05
0.02 0.05
0 0 0
-5 0 5 =5 0 5 -5 0 5
Sharpe Ratio Sharpe Ratio Sharpe Ratio

Z=X: Kim and Lee (2016) "A Uniformly Distributed Random Portfolio," Quantitative Finance
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Peer 3: Uniformly Distributed Random Portfolio (UDRP)

- FRUAS7|=2 Ef” H Xiat (= U FA, sl F= A, S LHXH A, s 2AXH A,
CHAM| FXH 2| BME 2 infinite monkey 7} £ A3 = [If EgEl EXp ol =&
22 =0dZ9| —'|E—X|' 40tE H|

* References

— Munki Chung, Yongjae Lee, Jang Ho Kim, Woo Chang Kim and Frank J. Fabozzi (2022)
“The effects of errors in means, variances, and correlations on the mean-variance
framework”, Quantitative Finance

— Lee, Yongjae, Do-Gyun Kwon, Woo Chang Kim, and Frank J. Fabozzi (2018) "An
Alternative Approach for Portfolio Performance Evaluation: Enabling Fund Evaluation
Relative to Peer Group via Malkiel’s Monkey", Applied Economics

— Woo Chang Kim, and Yongjae Lee (2016) "A Uniformly Distributed Random Portfolio,"
Quantitative Finance

Performance Metric

. HE st Ch2OE $9\82 I HEoHs AL EHYSHR %S

- " EE Y82 7HE LEH @l X| & 2l Sharpe ratio(SR)E H| & ?{t

performance metric2 2 M3

_ E[R- Ry

v/ var[R)]

«  SRE AHLHSE7| RIH A= risk-free ratel| proxyE Jolg 27t YS

o =OIAZ ALY A K| &S Strisk free rateS 20| L2} CFAFSHA XSG
=]

- AMEFal: CD%%#‘%E(%)

- AMEFEE2t 864 Y

- AEFE[=10.E

— AEFEl=ma3E A2 7|3 H3H)
- AEFEl=asE = A EE 7|2 5H)
- IXFel_ o=@ E

- IMFel_ 0=/

- IS _0=IMH)
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|
Summary Statistics

%o 8 EEHA
NPS 9.20% 18.98%
L= A=A
= HIF AT BM 7.71% 19.08%
- NPS 6.24% 14.91%
Z=Al X%
AF4EH BM 7.80% 12.68%
" NPS 6.87% 15.34%
= Al XM (sF
off 2| 3= 4] HAI(Z) — 6.76% 1 25%
YR A NPS 4.07% 2.56%
BM £4.01% 2.51%
0,
SHQIXHA FA| NPS 5.63% 4.58%
BM 4.67% 4.17%
% NPS 3-34% 3.74%
X HH (=
il 21 xHAH H A=) e 5 % Si%
CHA| S X} NPS 8.47% 5.42%
BM 8.19% £4.29%
NPS 5.86% 4.15%
DJoHS X
=87E A BM 5.76% 4.11%
.|
Summary Statistics
ol | EFEX
A|ESE[:CDYE 42U E(91)(%) 2.62% 0.12%
Al S |52t E (364 Y)(%) 2.69% 0.12%
A& S22 =018 (%) 2.67% 0.12%
AEael:= 033 (=22 7| 5 X3 E)(%) 2.90% 0.12%
AZael:=asEFM 227 = RH5H)(%) 3.12% 0.13%
A=l _0l== @7l E)(%) 1.01% 0.12%
A F2|_0| =K 'FH)(%) 1.27% 0.12%
=2 F21_01 224 (5)06) 206% | o1o%
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Peer 1: NPS Fund vs. US Mutual Fund

200311 2E 20221 6K N&=HO2 2RLUE
02 SEAMC AR 4 22 (2 64997H)
(FA4AE I|F)

450 — T

400 EPrE
350
300
250
200

150 [

S0 AL XIS (0.68502)
(649974 = 2291): A9l 0.33851%

100

50

-1 -0.5 0 0.5 1 1.5

Risk-free rate: CDH =2 &(91)

4L, 7|=28%7|'81HE7}

27

]
Peer 1: NPS Fund vs. US Mutual Fund

2003 £ H 2022 62X NEHCZ 28U
0= RFLHEE AZX S X (5 64991)
(B2 E JIE)

500 —

[ EEEET

400

350

300

150 [

201013 A X4 (0.67566)
(649974 = 2591): A5l 0.38467%

100

50

Risk-free rate: =4 1113 fig

4L, 7|=28%7|'81HE7}
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Peer 1: NPS Fund vs. US Mutual Fund
2003L1 5 E 20221 62NK NSHOZ SRUUS
02 REABC ATX4 2T (5 64997H)
(@248 JIF)
600 T T T T T T
500 ° =
Aao
ge
400 s 8 .
T o
i5
300 [ o8 _
=i
1o o
200 - gj P i
&
©
100 4
" |
1.5
Risk-free rate: O| == AH (171 &).fig
2%, 7122 8%7| 8%t 29
Peer 1: NPS Fund vs. US Mutual Fund
200341 E 20221 62N X XEHO2 A
02 SEABEC AZX4 2I (5 64997H)
(82428 JIF)
600 T T T T T T
—30HZ
500 = 1
=B
o
400 | S8 .
-
T
300 Ri= 4
=z
0 o
200 S P i
100 4
0 el L
-1 -0.5 0 0.5 1 15
Risk-free rate: O| == XH (1)
2%, 7122 8%7| 8%t 30
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Peer 1: NPS Fund vs. US Mutual Fund

200314 S Ef 2022 6K NSHHC=2 22U

Balanced AElY 0|2 RFAHE AZX S EX (3 4390H)

(228 JIE)

45 — r - - :
o= sz 8e

40 201013 1

35 .

30

25

20

15

(43970 = 191): A9 0.22779%

10

-0.5 0 0.5 1

Risk-free rate: CD-F& T E(91)

A2 7|3 28% 7| 8047t 31
Peer 1: NPS Fund vs. US Mutual Fund
2003 £ E 2022 62K XNSHC=Z2 285dd
Balanced AEtY 0|2 SFFAHCE AZX 5 S2IX (5 4390H)
(B24E IIF)
45 T T T T T
0 ——I3pe1= 1
35 Ag‘? 4
S
30 | ﬁ J
=
25 %; g
20F 'a"_f _
Ko
15 = b
g
10 | = E
al. |
2 , |
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Risk-free rate: =7 114
A2 7|3 28% 7| 8047t 32
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Peer 1: NPS Fund vs. US Mutual Fund
20031196 20221 62 NX KSHOZ 22U
Balanced AElY 0|2 RFAHE AZX S EX (3 4390H)
(2428 IIE)
45 T T T T T
0= g5 BE
40 201912 b
35t e ]
RS
30| o g .
T o
| +F |
Bl =
20 = E‘E 4
i
151 z M |
al g
10} Wie i
5 _
| . | |
-0.5 0 0.5 1 1.5
Risk-free rate: 0| == A (170 &)
A2 7|3 28% 7| 8047t 33
Peer 1: NPS Fund vs. US Mutual Fund
2003 Ef 20221 6RNK NEHOR 22U
Balanced AEtY 0|2 SFFAHCE AZX 5 S2IX (5 4390H)
(2428 IIF)
50 T T T T T
[ EEEET
40 + = 1
@
I 85 1
T o
n| ¢ 1
25 L 1
=F
20r 0 o 1
ol
156 ﬂf%
10 = =]
al. |
b 1 . , .
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Risk-free rate: O| == X{f(1H)
A2 7|3 28% 7| 8047t ETA
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Peer 1: NPS Fund vs. US Mutual Fund

200311 2E 20221 6K N&=HO2 2RLUE
02 SEAMC AR 4 22 (2 64997H)
(FA4AE I|F)
600 T T T T

o= gsg 8
201013
500 [ ~
S~
33
400 L ©
ST
¢ 2
- =

o 5
<3
0 Ko
200 - 8l =
=
g
<

100 |

- d
0
- 05 0 0.5 1 1.5

Risk-free rate
O= F4 HE: O3 (70 &)
I AZ: 1cDREFTAE(91)
22K, 7|3 28%7| 4 1™} 35
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Peer 1: NPS Fund vs. US Mutual Fund

2003 $E 2022 62X XHHCRE 22U
Balanced AEtY 0|2 SFFAHCE AZX 5 S2IX (5 4390H)
(8228 JIFE)

45 T

[ EEEET
40r | ——Ieaa

35

30

25

20

15

10

oL~ L
-0.5 0

Risk-free rate
O= 5= He: Ol5=%H(170 &)
ZUAF: 10/ EFTAE(91)
22K, 7|3 28%7| 4 1™} 36
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Peer 2: NPS Fund vs. St=f HE

200314 Ef 2022 6K NHHC2 22U
BIREC ALDX| 22X (5 88JH)

(228 JIE)

S0 AL X2 (0.68502)
(8874 = 191): 4491 1.1364%

Risk-free rate: CD RS2 E(91)

4L, 7|=28%7|'81HE7}

]
Peer 2: NPS Fund vs. St EHE

2010 £ H 2022 62X N&£HCZ 28U
BIRECE AZXS 22X (5 21860H)
(B2 E JIE)

180 — T

160 - =03

140 1

120

100

60

201012 AFZ X4 (0.7563)
(218671 = 20%1): &9l 0.91491%

40

20

Risk-free rate: CD RS2 E(91)

4L, 7|=28%7|'81HE7}

1.5
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Peer 1 & 2 Combined

2010 6 202213 62X XNENO2 2RLUH
BIRHC, REAWC AIX| 4 2 X (X 2186,65150)

(228 JIE)
400 — T T T

350

300

250

200

150

st=, 01=3) 3(123891): 4% 0.22986%

100

50

-1 -0.5 0 0.5 1

Risk-free rate

O=HE: O 3=Xf(170 &)
St HEE: CDRSTAE(91)
=R E: coRETYE(9L)

22K, 7132857 4TH} 39
Peer 1 & 2 Combined: Normalized
2010 £ E 20229 62K XIsHC=2 285U
SRWC, REABMC AZX4 2E (2 2186,65157H)
(B8 IIE) .
0.08 — T T T = T
Ce=sc §
007 | [ ez2 EE d
Iz *
0.06 - g2
o5
0.05 e§
Lt
0.04 - I?I Kﬁ
=< i
0.03| b=
n
i)
0.02 =
L
0.01 2
0
-1 -0.5 0 0.5 1 15
Risk-free rate
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T UH=a71=22 71’810 2} =7t

¢ Short answer:

Survivorship Bias
o TS| MRl 0= HELQ} =L #H E = survivorship bias?}

ERet
« &2 survivorship biase= sl 2 7|7t St A0t 2 HEOIZ L& o=
S22 suyrvivorship biasE A 7{ e O| O| & Of| H| sl & 0p 7} L E 7| =
ZAsF0| 9)2
o AN O
- ZUAF7|ZL 7| €17t H| M Ij & 0f B8 @FHo B2 ~At
X|+=& 7|8t 2 ot I I H= 2| peer comparison 7| 2F2| 441t 7}
STUCH= Z2E2 H X RS
o CIOFEM X & AH (20024, 2010E) O| Z0| B HE HEE= 24
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=
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— Portfolio theory& 7| = 2| Rp4hwt b & 2hA|=7F S0
W= Aol F=7HE I 90| 7 & & S E5tAL

AA
— [O2kM &l Zpab ol B2 A XM 2 = E /S

« F7tHQl risk taking
— Z|tj=< 1t 2| A3 = H| g A (albeit nonlinear)

- O[M7tX|2] 7| 82 &2 o{8& 2|2A XX S22 85X 2ot A=

g

< Of'd ¥ SEZO| FANTYS HiFgoR
+ ETE Lo
+ 7228+ YE0 SEFYES YUY = UAES
« XHbE (59 F) SRHI5S 4%
- SEFOE 7|30 AAIIKE HESHS +F(GDP+CPIxEHEXA|)
- QIBH=AH : Shortfall Risk < 10%

*5H £XN2850/80| 22 |2te| &N AH|XEIASE

0|8t Ho|H 7Hs & 10% 0|8tz H7

* Shortfall Risk® Ztots10 ZEX|(+) 2

- FHZH @ FUFA HOHIT @ S FAF 2AHF @ HHFX BT

SHIH: 2 & 7l

. JIBLBERINLIYNS SUHEY B

L () — O =/
- ZOUZI|ZO F 27 Xt 1000 xS EME O H
- 7222259 A2 L3510 10bpl| F7t S H = QUCHH 1 H O
123 52 3 0|4 FI=¢go| YlerE 2|0l
— [2tA HAYUS MEHEE 10bpl| F7t-2AZ2 H = UCHH H = TAY
ol oz Al & X Ujﬂ E%E.__HI% XPEH‘JE—*.*
= K AHH 2 2™zt Z2AEBI k=l
2006 5.91 5.84 -0.01 -0.14 0.22
2007 7.02 6.66 0.11 0.11 0.14
2008 -0.21 -1.89 0.41 1.1 0.35
2009 10.8 12.62 -0.13 -1.87 0.02 |
2010 10.59 10.97 -0.01 -0.32 -0.13
2011 2.32 2.3 0.1 -0.11 0.26
2012 7.03 7.36 0.07 0.07 -0.47
2013 4.16 4.02 -0.04 -0.07 0.26
2014 5.25 5.21 -0.25 -0.07 0.36
2015 457 4.87 -0.34 -0.19 0.26
2016 4.69 4.8 0.09 -0.15 -0.05
e 5.65 5.71 -0.02 -0.15 0.11

ZeFOINE T3 2 820l HEl= Aol dE
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O|EI 23Tt O
FEIZEdZ-fy 4
ASHES RO A2 (AT NAV 7IT)
e ofo)
o E BT HETE 242Ad AEBAEY W|98Y 34859 AYERY
2016 17,381 33748 12,280 137,525 82812 68,438 49,446 63,706
2017 26,688 40516 24534 177,839 111,129 91,642 61,121 69,712
2018 23,328 32139 27,026 163,633 89,865 71,893 46,683 45,788
2019 31,275 58,322 36,755 172,129 131,928 82,461 41383 51,910
2020 41,925 85318 49,882 216,298 193,748 110,631 55,246 79,670
2021 39,274 90,764 48,646 198,523 205,775 101,036 53,702 77193
O|EI 2Tt O
PEI2E23Z-SyH
LIEIHC O] oSl Jm (o gl e o] MXE ol 7|5
Erel: ol
oie AE  OiEF HgFE aaaAs NEHAEY N84 4858 MATAY
2016 16,325 28,894 12,709 108,682 63,099 44,602 30,173 42,949
2017 19,862 30,248 20,911 112,012 65,907 48,734 31,499 38,556
2018 20,992 29,191 27.323 123,109 64,678 46,987 28,434 32,682
2019 26,318 48,556 33,760 116,341 90,309 48,279 23,637 33,781
2020 26,786 53,209 35,199 105,322 100,485 49,914 24,532 39,500
2021 22,665 54,923 31,769 88,572 102,571 44,401 20,832 36,228
A 7HXE CHEF IS TE £&4FAIE HE|EAAET AI|HEE SAETH MAEXHA
2016 4.7% 8.3% 3.7% 31.3% 18.2% 12.8% 8.7% 12.4%
2017 5.4% 8.2% 57% 30.5% 17.9% 13.3% 8.6% 10.5%
2018 5.6% 7.8% 7.3% 33.0% 17.3% 12.6% 7.6% 8.8%
2019 6.3% 11.5% 8.0% 27.6% 21.5% 11.5% 5.6% 8.0%
2020 6.2% 12.2% 8.1% 24.2% 23.1% 11.5% 5.6% 9.1%
2021 5.6% 13.7% 7.9% 22.0% 25.5% 11.0% 5.2% 9.0%

156




XBxt =2

O| EIS Q{3 A0 =
T L) |_:I ol- T =
A 228  fIEfBM A28 X1 EBM
2016 1.02% 3.57% 10.0% 10.2%
2017 2391% 25.46% 28.4% 27.5%
2018 -17.08% -15.38% -16.7% -17.6%
2019 9.30% 8.61% 15.2% 14.8%
2020 34.06% 34.93% 35.2% 35.3%
2021 791% 5.10% 4.0% 3.78%
FAFAE 64.09% 69.34% 90.45% 86.52%
CAGR 8.60% 9.18% 11.33% 10.95%
MDD -29.75% -28.63% -23.74% -24.91%
HEHEXHE) 4.47% 4.53% 4.57% 4.58%
Sharp Ratio 0.52 0.55 0.67 0.65
OIEIR 235t O5H Aol
Tl O |_:|c:>|"‘|To =2 T 1=
EES B E] HEE HEFEE 24534 YE|HAEY FIUTE FAUTH MAEXY
FHEoE@EE)™ 77.9% 74.1% 69.3% 71.6% 78.9% 57.1% 33.8% 67.0%
CAGR 10.1% 9.7% 9.2% 9.4% 10.2% 7.8% 5.0% 8.9%
MDD -33.4% -25.7% -28.9% -28.5% -28.4% -30.0% -38.7% -31.2%
BEHEIHY) 4.7% 4.5% 4.5% 4.5% 4.5% 4.4% 5.2% 4.6%
Sharp Ratio 0.59 0.59 0.56 0.57 0.61 0.48 0.28 0.53
BM e HEF HEFE 24343 HE[HAEYT I|HFE Z28TH MUEXH
FEE6Y) 77.4% 84.4% 85.4% 59.0% 66.1% 67.0% 43.6% 84.4%
CAGR 10.0% 10.7% 10.8% 8.0% 8.8% 8.9% 6.2% 10.7%
MDD -34.5% -26.0% -26.3% -28.7% -28.4% -27.8% -37.8% -25.8%
BEHEIHY) 4.9% 4.6% 4.7% 4.6% 4.6% 4.5% 5.3% 4.6%
Sharp Ratio 0.57 0.64 0.63 0.48 0.53 0.54 0.35 0.63
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XBxt =2

O|E_I-rL|:o| Ad |- =x |. Ol
Tl = |_-|—— oll- = T
- #iX|oL=
. HEO| HIX|O3
o ==ZAE: KOSPI+KOSDAQ1002| B K| 4=
o ISR AS MUY, R AT K|

« EE¥: KOSPI200

- 2UYFA HE
+ 2016-2021; YE|EHE
« 7|& &XHt 1004
- QIZF HESHA 50702 HE MEY/S

2 7+E/100002] 2] simulation

vs. HIX| O3

e AE2 8 2IEfBM HE28 X H-Passive EH-Active X HEBM
2016 1.02% 357% 10.0% 10.3% 9.7% 10.2%
2017 23.91% 25.46% 28.4% 28.2% 28.7% 27.5%
2018 -17.08% -15.38% -16.7% -16.9% -16.4% -17.6%
2019 9.30% 8.61% 15.2% 14.8% 15.9% 14.8%
2020 34.06% 34.93% 35.2% 35.9% 34.0% 35.3%
2021 7.91% 5.10% 40% 40% 40% 3.78%
FHTYE 64.09% 69.34% 90.45% 90.70% 90.38% 86.52%
CAGR 8.60% 9.18% 11.33% 10.95%
MDD -29.75% -28.63% -23.74% -24.91%
HEHEAHE) | 447% 453% 457% 4.58%
Sharp Ratio 0.52 0.55 0.67 0.65
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— —
vs. SEHE
CHE|EFAZRHES AEY BSOS
e N Mean sD p25 p50 EHcE
2016 252 -0.5 8.1 -5.0 0.0
2017 266 18.4 11.2 125 20.5
2018 288 -14.4 6.9 -18.5 -16.2
2019 288 6.7 6.5 29 79
2020 245 309 15:2 22.3 323
2021 245 9.0 9.4 3: 7.0
CAGR(EW) 53.47%
19
2021
o LT

50 100 150 200

0

T
24 25 26 27 28 29 30 31

S
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vs.BM7|& S -mcd 2A

BM7Z| & Z=1t5=2(Monthly Basis)

S|

HE 4 HE«BM E"@ SsD P25 Median P75

FIEHA| 134 81 -0.08% 058% -032% -0.08% 0.15%
7HRE 15 8 0.00%  035% -028% -0.04% 0.24%
o R 15 13 -033% 040% -054% -020% -0.07%
HHEFd 15 13 -022% 0.24% -035% -0.26% -0.12%
=T AY 24 10 006% 037% -015% 0.07%  0.30%
HEEHEH 18 4 044%  073% 0.10% 0.17%  0.44%
27| 4%8d 1 7 -015% 0.19% -032% -0.15%  0.03%
LT 21 14 -0.10% 0.84% -051% -0.09% 0.14%
MAEXH 15 12 -0.54% 055% -1.11% -0.50% -0.05%

71 1T- AL A K =:
vs. SEHE —¢xF4AlY

A 24N

2016 1.23%
2017 25.48%
2018 -16.77%
2019 10.45%
2020 34.86%
2021 8.96%

25 350

150

S0 100 150 200

0

24 25 26 27 28 29 30 31 32 33 34 35 36 37 3B
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Variable N Mean p5e Min Max

desz 303 600.384 496.177 49.51666 2719.731

« 2| A A 2):

Variable N Mean pse Min Max

o ==z

111 -869.3075 -628.2705 -3633.514 -58.88745

oy

- FIHE™A S 3l 12708 /= BM CijH| X3F =9 &

127018 H e =
T 0.56% -0.87%
2| -4.08% 0.19%
X}o| 4.64% *** -0.55% *
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®) OB s =2

EIZE0i2-H| &
T2 YE28 7HIE ET HYFH 24FAY dE|HAEY BI)YTE FA¥TE MYUEXY
FHLAFYR) 145588 4253 17686 7995 44159 37004 21,118 2475 10,809
LEHAAR (99) 17592 1,192 1563 873 5,366 1912 2,256 1,758 2672
BASSZS(7|UNAVIRH)Y  044% 065% 045% 042%  048% 0.23% 042%  054% 0.66%
Bang for the Buck 828 357 1131 915 8.3 19.40 9.36 141 405
e 2016-2021

o (QAEFHEFTE=R8E T+ AR 2|+ FE+ HE M+ =2
o it FAHHES| B =28 (FM+T=H2): 0.78%

o Index&Of| 7t7t2 HE|EEET} HEIHH| 7+ B2 =g &=
*full year 28 HE CH&f

CMER NI 3 QHNIASY S8EMS Z Yt
cgio egmeNg

2 7|FX|E CHH| DRI H A} S
| U BT oM 28E4E R+, )= AF.

— - O

N
Pt

QSR vs, IS 28844 QMEE

o

* GPIFC| New Performance-Based Fee Structure 112
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2. Reference Portfolio®] THEF A1 Q17 et 1
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3. 39 7] 29 Reference Portfolio T.Q) AFE] weereereereseeeennes 4
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2.

1)

VS.

2)

Hoxt =2

=

[ —

. AJ139] KHAHHE MIAHl =010 Static -> Dynamic

H HIA73 55 FALE Static A4HEY29 A Dynamic ARckal -
up

— (Static) T+ NS sty nAHE bR HlFS AAst] &
Sot= Wy oz A Iudse] AdulE AA

— (Dynamic) A EAAE FAstA Beldorx 23H4s FToe
A8

— (AHE 1) "inp=e] ATP, 359 Future Fund 52 &2 zbqhul ol w}
€ AtTAde ﬁﬂlﬂé}ﬂ A7l EwFdESs 24571
ST/ HREIEZLLE &+

— (AF&l 2) Dynamic ARHHIE-E 5%3}% 2 4 F ot
% PP

]
a,UE
N
)
o
9
Z
a
z
N
¢l
=
)
3
(oW
n
c
8]
a
=

Dynamic A4H|EA| Al ol A AF8-3F= Reference portfolio®] A& vl o
w=otal FF A o] A9l Reference portfoliogs 483t 22 Abdldl ohet =)
o1& Holal glol, olel mF P st e

Reference Portfolio0fl tH8F MQUA

Reference Portfolio& &#3517] fIsHM= ALM(+2E)0| E256ICH: +=UE

S

Reference Portfolio= Long horizon0l CHsH A Z3517| W20 HAEX] 2

=Ch: WY e cist el

3)

=l
Makx XIAMH|E vs, ME|H =

Reference Portfolio= T=}X XIAHH{E0ll CHEt 2t ILoll AI2E 5 QUCk:
=
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HJ132°] Reference Portfolioll EA

1. Reference Portfolio®] X9|

— AT LEAFL FTYE + ARF PNES ANGH FAA ]
#e] NPPH=S w4

O @Eel A =23 F2], Ad 5 @<edkE Public A4S 2 474

T CPPIB(ZH L+th) GIC(H 7t =) NZSF(wZEAE)
232 80%

4 SRHF2 85% | =2EFT4 65% (521 75%,
‘—z]a]c Z/\] 5%)

A4 | AMIEE 15% | S=2HAE 35% :Litﬂxﬂsq 20%

O (=&A4) =471ddE= AFZAH] Aozl do, Reference Portfolio,
Policy Portfolio, Actual Portfolio AA = 73

— (RP) H18H 5 E FHste TAPE Public XEZE L

S
- FE 999 g FES A

— (PP) A4k ddjE B3k AEe s T EZEL
e T2 AUt VES 2AA
e (Governance) =SB 5o HATte] oA AA / HAHA 2.

— (AP) PPE B3 ZE3T thT Active Programe 83t Z3F9d&

2
e PPE &3l 7]3]1]-& E¥(Opportunity cost model) TV Z3=ele] AHatg Hrt
* (Governance) < R I P o< B
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Hoxt =2

[ (=53] vla) Static AP ZAAE At e FHAFTS HA4
AR S 7a &L A F7] /A A (Strategic Asset Allocation)
< AASta e, Reference Portfolio A A9t vlawd wol= Policy
Portfolio?} AR o] EA)

— THAFe F7|AHIES CPPIB(base CPP)©] Policy PortfolioE 5%
S 2 AASE AEE #Fx3 Aoz Holy, GIC 5 EF 7139 Policy
Portfolio= 20'd @9 & Eo A71Ad A2 FA W A4

— AT Y Strategic Asset Allocation= AH4kaoll Active AHAH(H A FA}
o] 3 =] W&ol 3 v Policy PortfolioZ 34T v+ $l+

Static +8-& F738taL A7) W&, Active Programel th3h

%
BABIE AN G

2. Reference PortfolioOll [HSF =ZLHO| M3MAHAR

[ 2010: =RA=ZA717a853E 718d) 22 AGA 4] 71¥ste] LDI

0 2017d: a1 7|EXEZE 2 4A) &7 RPE HAste A5 asiof
g 84E FAESIL AUgEle B4E Bl RP AF 2 #AHAA FFE 2
g A B

o] APt AE) Dynamic ALHIEAAE ol P st=
o] A71EE AA ool Ay wel RP &4
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(54) OlE#2] Reference Portfoliod] TIgE A3A++= ALMS THEsH7] 9
St Taeg TETe] E4S 8 Zed YxEZF s Ao FHH
o] A= w}, Reference Portfolio®] t gl 3telrt 271532

o AN st HEEY 7]53E Reference Portfoliosr ALME
a3 A3}ol A “Risk Profile” 2 FA3lal “Risk Budgeting” ol AM-&F

7] Sla) merE Zdo) A%
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2. 0liQl AJ|39°] Reference Portfolio®l

(1 F8 A7]39 Reference Portfolio T-& &3+

T2 AR

Hoxt =2

T CPPIB NZSF GIC
SR EAAT | o g o | AE@ AGHO
2.7 fol Adw el | s 20 BT | A 229 e
—_ T oy
= = ) 0,
2EUF2 85% AT 75% FEEF2 65%
RP 7% AR 15% | oot S S omga asy
A X X
ANAFA Ao ‘503 7} & o] m] 3}
Estlmate PortfolioE &0l l:V\O] ZA) 5% 2o
e sAneeA g | i
FRTA SR AT EAH BT SR T
O|ALS
o) = onE | elaEEATedE Ikl
(11—71]) 754
AA (o8) Hrig) 20 o]% -
=EA A Dynamic Dynamic Dynamic
Level 1 Reference PP Reference PP Reference PP
Level 2 Strategic PP(5'9) - Policy PP(20d)
Level 3 Active/Balancing Active/Balancing Active/Balancing
v PP PP PP
Active & . Opportunity Cost Opportunity Cost
=]l = ID Signal model model
7. CPPIB

[ (CPPIB) ‘97'd <l
'98'd CPPIB 4 ¢

— Zled=o] W

=] -
St Fi2

— ‘06d Reference Portfolio =

— 16

i
do 1
ofp Mo

SAE e U3

452 base-CPP(bCPP) 2]l *

rlot

AwgwY 75~80% 5 FEstaL

2] (base CPP)

H

0% ARaR

o

all

199 193

Zewds =

HA17171 23l

Aol 20~25% 5 53

F-E] additional CPP(aCPP)
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e bCPPE HEAHZYA o Z RP/} ZZHT2 85%9 U@ 15%= A2 A

(22 71%)
* aCPP= HRAYH o2 RP7F S22 F4 55%° Hunkald 45%= 2A
(‘224 7<)

— Governance®| tHajA = A=k

[ (7152854) Maximum rate of return without undue risk of loss

— having regard to factors that may affect the funding of the CPP and
the ability of the CPP

O AA) 9845 E JYeElHE Reference Portfolio®} 57113384 A A FH=

°
Strategic Portfolio ©F2l Active & Balancing Portfolio® &3l actual

Portfolio <&

— (RP) Public asset®. = A% ThEAH| &9 AH T EZZLLE 7|79

NP S (risk preference) = @3 = (risk tolerance)E EH
* FHFA: Board, 4983 / 5UFA: Board
o EZAAL A7) (20d), 34 T review

— (Strategic Portfolio) Z7](5%) +&WFHS YBH+E IFEEZ =N
reference portfolio thHl FAAHS g3}

o FHFA: 492 / 59FAl: Board

— (Active & Balancing Portfolio) Private asset¥} public asset®] active <
4 To=2 FAAHEE Active Portfolio®} XEEFE L FAe] &I factor
exposureE Z43}7] ¢18] &85+ Balancing portfolio
* Balancing portfoliox= Russel®| Completed Portfolio®} AR 7

[ (Reference Portfolio®] 9&) ALM-= “a12]”sle] AA AN A o] Fo &= 9
&2 (Risk budgeting)? 4% 7HLF)oll A =F &

— 1) YPNEE AH
hd Lﬂx‘ﬂvl—'/]
el

A &
qES TAY # g w
. Board-‘l] AdAU=E xS : bCPPS aCPPe| RP *fo]E EHH, RP/F 7=

] = _?,] o

o Wad A
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Hoxt =2

— o}2} Reference Portfolio®] ¥lF W3sleE AAFA oA a3 Fd=
o] 7/ldoe] o}, Board7} 712 Y&zl tis] Aesk 3hol] 717he

— Z7)dl= AARFA dollA HQ3(required) @A HlFE o] &3
Reference PortfolioE A8 o} HZ| J)AH (revision) @ 7ol T
g A3

= ‘06~"08 | '09~"11 | "12~"15 16 i 7 ‘18~"19
Equities 65% 65% 65% 72% 78% 85%
Global EQ 45% - 55% 72% 78% 85%
DM EQ = 45% - 2 - -
EM EQ - 5% - - - -
Canadian EQ 20% 15% 10% - - -
Fixed Income 35% 35% 35% 28% 22% 5%
Canadian Nominal Fl 25% 25% 30% 28% 22% 15%
Canadian real Fl 10% 5% - - - -
Foreign FI - 5% 5% - - -
Base CPP — Targeted Level of Market Risk Additional CPP - Targeted Level of Market Risk
Global Equity Global Public Global Public
Exé;l:_'d;‘r;g Equity Equity
55% T2% T8% B825% B85% 0% 55%

Canadian Equity | {gog

5%

30% 17.5% Canadian Canadian
Government Government
Bonds Bonds

Fiacal Fl:x‘.al Fiacal Fiacal Fizcal Fiacal Fizcal
2ms 207 208 2019 to 2010tc 2002t
Prazent 2021 Presant

GT Bonds

Ganadian
Govemment
Bonds

Z: CPPIB Report (2022)
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g

L[] (OCA A A AT Reference Portfolio®] #HA) 27zH(16%) 2
AFA B A AN A = XP”‘”% 7+ ] xﬂx—]O]—X-]o] 7Ved TEEYRE
— Equity, Fixed Income, Real Asset A|7}A| APkt 7ol whe} A4batdE
FolE 7MHE F8sle] FREIEZEQ FF 759 FE
A7) &(minimum contribution rate)& 4t&E
— FH47] o &0 ‘ﬁﬂﬂ‘ﬂg 99% & ©ot3lste FHT Fol FUES S
o]-L‘ ZEZZ 2 E Best Estimate.Z Z2F
FAE AT 3 FoF I2RE 60d & A Y uiso] dAsoF g
ZEEYQ A4 B]F& 55:20:25 (27
* Real Asset2 equity: fixed income®| H|ZF©°] 50:50°.& 7}A3st7] W] 4
A B3 AV|ZEZE 2+ Equity 67.5% 2} Fixed Income 32.5%
— 3 A| 2k Reference Portfolios ZAA T wjol= CPPIBE| H7|EXAIA, 715
AR S T el BREAIAUN=EE dSAA, 85%: 15% =2 A

A AHS AA

o g

{

|
_llN

, Reference Portfolio THA AMAFAL] AZFE 7|Hlo & 3y, 7|59
H?@, 55 U 8354 adst HF 2AAF

[] CPPIB”7} Reference PortfolioE ©]| 83}y Risk allocations ] s}
3k dA

rr

Zlol o

— (‘2249 % Annual Report 1-8§)

* “Chief Actuary (OCA), we wuse information contained in the OCA’s
Actuarial Report along with our own internal return expectations to
estimate and express this minimum level of market risk. While there are
many factors that will impact plan sustainability, most of them are
beyond the control of CPP Investments.

* Nonetheless, doing our part in supporting long-term plan sustainability
through our investment performance is our primary objective. Hence, this
minimum risk level serves as the starting point in our process against
which we evaluate the incremental impact of all other decisions made to
maximize returns without undue risk of loss. This includes our decision
to target a higher level of market risk as defined by the base and
additional CPP Reference Portfolios, shown below:”

Base CPP Additional GPP

Minimum Level | Targeted Level | Minimum Level | Targeted Level
of Market Risk of Market Risk of Market Risk of Market Risk

Silobkal Public Equities 50% 85% 40% 55%
Canadian Government Bonds 50% 15% 60% 45%
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[] (Strategic Portfolio®] H&) RPe| thHlstd Al&Fddxd pHsE &3 =
He] =
— Reference Portfolio®] U=}

jmj 1=e)
47 % A9 R 53 RP ohu) Edee 2T

i,
0
o
P
Ad)
of,
N

o

'
rr
0L
o
3
>
0
o2
&
N

— (&7]) Strategic Portfolio

o
=&

lll
bt
o
Ol
)
N
50
K
=
o
>
a
=
(@}
el
=
o
aq
=
o))
=
o
NI
(e
)

— (@A) Strategic Portfolio == T3l F71(59)e] =& thal o=
°l 7k

[ (Strategic Portfolio Z=ZA| ) AEHWE diversifications &
factor® ¥Eo] om, 2W¥E 7|FE ofHfiet o] AT B X ujE

NEe DG > g s ANTREL FAG

— (A
e Public Equity
* Private Equity
* Public Fixed Income
* Credit
* Real Asset

* Cash and Absolute Return Strategies / #H 2] A 7}Fs(Commercial Paper /

Medium Term Note I3Y)
— (o)
« AWyt
o A= AUt A 9))
o AZTAH
— Target Portfolio 274
o A5 AA &85 FA7]F Target Portfolios A%

=
» S EHHE AAst, FEE AEE 80| Fx 8} FEE F
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— A=
.o,

ID Signal% Factor Exposureg]r Investment Program
A A

[] (Balancing Portfolio®] ¢&) Active program= A3 YA E
IF542 public Aoz HFAFH S oM, active programS EFHSH

L EZ2 29 factor exposure’} %2

A

— I3 factor exposures 7|TOE TlAF FAAE A

184

base additional
CFPP CPP
Asset Class? % of total % of total
Fublic Equity 23 14
Private Equity 23 14
Public Fixed Incomes 32 29
Credit® 17 <]
Real Assets?® 31 19
Cash and Absoclute Return Strategies (27) (16)
100%0 100%
Geographic Region % of total % of total
Canada 8 44
Developed Markets ex-Canada 590 ar
Emerging Markets 33 19
100%0 100%

Figures do not add due to rounding.

P =

nigh-guality government bonds.

5]

nvestments in sustainable energies.

£ X: CPPIB Annual Report(20
[] (Actual Portfolio®] 9%

FEEE Foixl #MAn=a oy

Credit includes both private and public credit investments, excluding

Real asseis includes real estate, infrastructure and private equity

22)

T3t7] 9138ted Active ProgramE=E 7A4E XEZE| L

Opportunity cost modelS &+

gl

o

active program

3 A = Investment Decision< —|—°4 St Fe

ID

signal ol =

=823

sl Active program©]
program level / Factor levelo A ot

S
=

o

L=

AHFE o8

Asset level / Investment

2 A, SolsE

Zﬂi/ﬁl‘ﬂ

Lo}

/\o]e
T "1y

5d 7]

APEA
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[] E2ZZA 2 SAE

STARTING POINT PURSUING INCREMENTAL RETURNS THROUGH ACTIVE MANAGEMENT

(oo e}
R o0
o0
KEY SOURCES
OF RETURNS
Minimum Level Targeted Level Diversification and Investment Selection &
of Market Risk of Market Risk? Leverage Tactical Positioning
Level of Market Risk' | 50/50 8515 85/15 86118 >
N - N +Liquidity and
| Market Risk +Higher Market Risk +Leverage Risk Brsuhondl Hisks>

Cost Profile | Hominal HNominal +Leverage Expenses +All Other Expense>

Lower - Higher >
Higher > Lower >

1. Level of Market Risk is expressed in Global Public Equity/Canadian Government Bond equivalency terms.
2. Targeted Level of Market Risk as represented by the base CPP Reference Portfolio.

Expected Returns

Plan Adjustment Risk

Our Total Portfolio Investment Framework

Plan - _ Deployment Ongoing Management
v ol o

Portfolio Design Portfolio Execution
Triennial review
by the Office of Set Risk ‘ SetExposure # %  SetStrategy Select % Balance Total
the Ghief Actuary Targets Targets Targets Investments S Portfalio

Key Sources of Returns

1. Market Risk Appetite

2. Diversification and Leverage
R

3. Investment

Selection

Progressively Lower

L}. NZSF

[ (NZSF) 71293 (=
23 oAt 2gS =937 98 ‘01d
— FAUE HARE= S 4037 GDPY YAH & A EsE FHES NZSF
o AY

o

— 10 reference portfolio =
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U (N2ese =)
— Best practice portfolio management;
— maximizing return without undue risk to the Fund as a whole; and

— avoiding prejudice to New Zealand’s reputation as a responsible
member of the world community

(] (AH4ak8 AA) 29A 2A4H8 A A Reference Portfolio + Value-Adding
Strategies (Active program)

— (Reference Portfolio) public asset®. 2 FAH AH|§& ZEZTLEA ¢
dAUE == AdAZE 2A06YE T7] A E)

— (VAS-Strategic Tilting) ZFH4Hr3t long/shorte &3 239 A=
o AEA ALk Ad FA

— (VAS-Active return) Reference portfolio®] TJ/FAF4bate] obd Ap4kto
FAsAY AL S active SHA] 28
* Policy Portfolio + Active Management

— (VAS-Portfolio Completion) W88 &2 BEXFTES &83t AaA
o Hlg HY T& TF FYH H=H

[] (Reference Portfolio) ‘50@7FA] Ag<lEe] gls Zo] dd=~] o

2l AANA AEES Z2etr] fEl Growth A4te] B

ALM= I 3sHA] &5

— 108 =% A|, Growth A4Fe] H]FL 80%, Fixed incomes 20% A%
151 Growth AH4F W) AlFEHIFS =4

— AA A= Growth AAF WolA S 2¥ 3 FHAPAEFA o 2wk Lo e

= 2 20104 20154

Growth 80% 80%
Equity 75% 80%
Developed 65%

EmergiEg s 10%

New Zealand 5% 5%

Listed properties* 5% =
Fixed Income 20% 20%
Total 100% 100%
Return Cash+2.5% Cash+2.7%
long run expectation 8.5% 17%
Risk(vol, p.a) 13.2% 13.5%
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[] (Reference Portfolio®t ALM (F-A32])) A712 FA7t A= &35t
i1, Asset-only ZHe| A Reference portfolios 2%

|
A
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i
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©
rd
A
%
Nl
4|
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s
et
tlo
(i,
o
ol
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Nl
=4}
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[1 (VAS) Tilting
— Contrarian A 2] dF o= A4HIF Long/Shorte &3 Z23lS F
Tste] 7143 Ala

— Risk Budgeting®l] WehAl Tilting®] ZAA Ale]|2E 24T
— CPPIB, GIC7} Strategic Portfolio, Policy PortfolioE =438t T2} thH
32 % AVIAAAE Aarsks A 2ol7t A=
— (Tilting AH4H") Equity, Bonds, Credit, Currencies, Property ©feljell A4
o2 &
» & =9, Equity o2l 770 A<, Bondsotel 67 Y Fol U=
[] (Opportunity Cost model) 747 =2 98] Reference portfoliool] 2
e AT o] obd ApLkTel FASEAY thAd AT & Activedtl =&
— 9F 30719 Opportunity (2345 & HW2hHE& &8
— 718 Active Program®] =2 W], #l2=3 SA 9H 4 FA<Le
Opportunity®] BM g&-& 3
— A9t A (Opportunity)°] =UE ¢, Board7} FAqte] Sl we}
¥ Proxy® BM=2 AAT AR HAA
* 1. Standard Proxy: Growth(F2)# Income(A#)e] X O =E 23 EA 9]
dE = U7,
2. Customized Proxy: Growth®} Incomel & Z3} 7153 =2 7300 &3}
v AA 2lx=a SA4o] &Ao)7t Sl A

3. Nonstandard Proxy: Growth®} Incomel & F§ E7}15 3% H-$-

| o
>,

187



MEEEDLEE R

=

C}. GIC (Government of Singapore Investment Corporation)

[] (GIC) A7tE2 AR 3R F1 &L 913 1981d A HY

— GIC, MAS, Temaseko] &R ETE 8 o, MASE o+
Temasek< A T2 92 TEZZ L A4
— 121 d oJAtSl e} AP, FAHAEVILEF Fol Fod3h

)

g3 g HE 53l '131d Reference Portfolio =

ay

CHCE A0 BT

[] (=&%2]) To achieve good Ilong-term returns above global inflation,
without taking excessive risk

— gr)2EE Ty FHEMIES 0P B

o =
24

ﬂiﬁ

B)e eguAom

(] (A8 AAl) ‘131 Reference PortfolioE: E=YT ©]F, Reference

Portfoho/] @ stoll A Policy Portfolio®t Active Portfolios &3 ZE

e T
— (RP) 224 F23 APoz LAY PYABH TEZFQE GICY @Y
Y= 34

— (PP) Z71 A4k & %
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— (AP) HE]E H=E& T3l Policy Portfolio thH] 232 A

[] (Reference Portfolio) ‘13 o] ZS=HF24 65%, ==ZHAH

Reference Portfolio W7 gl o] 4]
— GICAIA RP= 2T o FFo] U= = *
2 Qshgste] WAviaL BEgelEel Adol ok

n

[J (Policy Portfolio) GIC2] 7é> Z1ZA 2 e YEhl = &

T =

EZA A A THSE 53 Reference Portfolio THH|
dAdst= A2 54

— Policy Portfolio= 7] A4l 01]/\1 +EHER Ze WAL J3r] f8 =
FH T 581 9 (Range) S 274

188



Hoxt =2

* Policy Portfolior= A7 W3}, risk profile M7t & A wid 2 H
ELEC I
— Policy Portfolio= NPSe] A4l £ FASIY, Hwr)zhe] &7zt
= Aol 9} Active 80l T3t AAF7IE BRI A= Zo|7p X
e TV og, aVIdFAdAANE Ao ® HoHA 4= FA Opportunityl
i3k A3 71 BMOE Policy Portfolios Al-8-3t= Zl°] 715

o

[J (Active Program3} Opportunity Cost model) GIC= |50 FNHA &=
T} &k active program(20~3071)S =<3t Policy Portfolio tH] -FARS
=2 AAA AFS fFASAA ZFprees BES AAFIIE S
Policy Portfolios BMoZ &

— Active program-2 policy portfolio 7|8 Ap4bat & A4bte] Z23HE
E3t  Funding®] ©]Fo1A ™, Fundingo| w2} Active program?]
opportunity cost’} A7
e dE& W, DMF2A A gt Active ProgramolAl= DMT2 wWl=& &3l

Active programo| &% 7] W&o, DMF2 T2 E&°] BMC = Z&

— (BM2] )
T == Funding BM
DM Equities Global DM Equity Index
EM Equities Global EM Equity Index
Nominal Bonds and Cash Global Nominal Bonds Index
Inflation-linked Bonds Global Inflation-linked Bonds Index
Private Equity Global IPD Index
Real Estate Global Mid-cap Equity Index

[] (Risk Governance)

— Board of Directors : Reference Portfolio 2 Policy Portfolio %21, Active
risk 8t ZAA

— Investment Strategies Committee : Policy Portfolio ™ Active Risk o4t
Lol gt 2H

— Investment Board: Active Portfolio ¥4 &l @ Z2A 2 7+ (7H
=7}

— GIC Management: Active Portfolio 74, Policy Portfolio A<}
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7t. Reference Portfolio2] M ubd

o H

[] Reference PortfolioE AAst= *EAANA= 7|#HEE Zol7} JA7|= 3}
A gk, 1)Reference Portfolio, 2)Policy Portfolio(Strategic Portfolio), 3)
Active/Balancing PortfolioZ T3t U+

— FWAFS Reference Portfolios AF-83HE= Dynamic AA9} 23 vl
T f1ATH Reference Portfolios AA3HA ¥ “FS H9 Y Policy

Portfolio” & Strategic Portfolio= g2J3ti & Z

— NPSE| F7|A4H] ko] Policy Portfolio®t 1 FE|7} FAIE 4 oY,

NPS:: EEFES T 90l BLY A 2FL oushs

Ul Reference Portfolio A A 9| A= Systematic riskE RP2} FASHA
FABHA A4S i FEZF R XA ouE 7R

[] Reference Portfolios 2R modl= 1) AAFAE 283 FF
719} 2)71=°] AWE I & Risk Toleranced 243t A 2)3}
= DEY 2)9] g<lo] tig e} AR

— CPPIBS]

7d-9-oll| =, Reference Portfolio EYZR7]o= AMAEZEE SA
7] {8l 283 EEZZEA ou|r) Ao, HIIde AHEE
248 Q5] 2R3 FEEYQLE “Hasty 7|F9 AN EE S
A4

o HAHFARTY high risk - high return® ZEZ2 2E Reference Portfolio
2 AA

e bCPP 3 aCPP E5 risk toleranceE H A A AHo =z Frj
— NZSF9] 7%, 20d ol AzmH=col WA &7] wZd, risk
toleranceE 7|92 % Reference PortfolioS 274

— GICy ZHHA==2ZA EaRE 18R &= FF Al risk toleranceES v}

O 2 reference portfolio 2%
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Hoxt =2

Reference PortfolioE ©¢]&3st= UEjES HWH, A HE 7]F2 Reference
Portfolio ol WAlE 9Fe =7]|E 7IFESE Policy Portfolios ZAA 3L,
Active Programdl A= %A Systematic Risk®] Z7]& Adst= 7Eo] #

— NPSe} Zo] mjd, ZExES 2487 9t A ES T u
& Ak AFE(FHA EEHAH)E ol &3etr] wiZd, F7] & %
AA Sl meEtA Growth A=W e] F24)e] EAo] A W-sste] A
=HA 24| EQEe] HEE JheAdo] F

— "I Reference PortfolioZ %3l Risk BudgetingS & A= A7] &
S Al Ao ug} W53l Reference Portfolio?] HIFEE E3] Risk 3=
7} AA 53 Policy PortfolioZ} AR %7 W&o TEEZ 2 EAo
HAdol =&

Reference Portfolio2] X %7|zt

(F-7]%}) Reference Portfolio”} AABFAE T3 7|59 +&&5x7F 1d

a1 3l El %, Reference Portfolio®] Investment horizonS A A FA 7] 7k}

HEE Al A A7) A =

— CPPIBE AAFAZ 7539 7|=0. &2 2ASA 5, Reference Portfolio?] #
B713be 2008 082 HASH Tgo ARANEE Fdta e, A=
2 WIFAH S 98l Strategic Allocations T3l 599 AHFZEZT]QLE

— GIC9] 7§, NPS9| Strategic portfolio®} A3 Policy PortfolioE 201
o= dAste &9 AVA FFEAHS AT

L] o] el A =E 7le2 7159l “7tE” &AA e Wiyt AdEs 7l=el

ol 7] &, Reference/Policy Portfolio®] 713t& 5d~20 2 tEA A
A3t o= EAVE oy, NPset o] 7159 +x Wiyl HEs]

Al
NI A3 A oSl VAT st Ye

— &, NPS¢t 22 7159 543 S7F AA 2 A7 odH
EZA)5}A] &7] W &), Reference Portfolio®] HAW7|7HS o=

MAsE Zlo] APBA T B FOERE Lessond 2L FE 2e



[] Reference PortfolioEs =UT -9, 1) Reference Portfolio= 7]
A &3

PN
T

TSk V| ge] 8 AAVE BtEA FAVIE XA H8v)E gigd, 7]
]:j'— le)

IF71E 233t risk profile2 W7 A 7]+ Reference Portfolio
|

ot 7lge AT (lifecycle)E T TThE oA 7]F
Reference/Policy Portfolio®] 7%t 7|59 Aol FARRE 5=l A
AAsk= Zo) AEe

=, investment horizon ZHAIE 7159 AA&717HA(20353)7FA] A 8l oF&F =
= 24

2041d o] Foll= 7w AfU|oAMe 472045 T 7HA FAEHE

reference portfolios 24

e O|F V)T AaTA = Har]o H AT reference portfolios 24

d AFHANA 718 2P 9] reference/policy portfolio®] Hl &S A|4g
Zr gloy y|Zo] 7R T ZgARe HEE Tste] A
H T2 AT 5 A+

_L
Al 2) Active =& 3 AAHIS AAS

1. A2k A icre) tiat 434w}

Reference Portfolio’} VFAET, of7]e A4kS F$ Policy Portfolio
E E=dsler(NPSaAAE dEad 24hliE) o] & Reference Portfolio®}
Bl sty AH{P 7t S Aok 3t

o] 24 0 & = Reference Portfolio®} systematic riskE U35}

]_

O{t

A

ﬂllﬂl :‘o

CH I

Al
Policy Portfolio®] A3E v]wdle] A4ku]FE-olo) thdlt Az}
oy, FU3 FAD(Board)ol A JAEAS & Policy Portfolio

31
1
8-

o tg AHstE e Ude
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e NPSe| =z Z4huj#-o Hls] Policy Portfolios= % Passive Asset=%h
FZ3E L, Active Programoll Al 23 2Ad-S Hrhstr] wi&ol ZF Active
Program®l| ™34 Opportunity cost modelS %3 d#H713t= 57}
B

— o4k, CPPY] A5-ole AAFAQl 4B rHE Bastr] fste] ofgier &

2 reference portfolio tv] AA LEZZ o] JA(Fe)of| disiA &3

3l B

Key Sources of Returns for the Five Years Ended March 31, 2022

Reference Portfolios

Minimum Level

Targeted Level Diversification Investment

of Market Risk of Market Risk and Leverage Selection
Annualized Net Returns B61% +3.1% +(1.9%) +2.7% 10.0%
Cumulative Net Income $119 billion +870 billion +8(27) billion +$37 billion $199 billion
L | L | I
Annualized Reference Portfolios Returns: 9.2% Doliar Value-added above the Reference Portfolios: $10 billion or +0.8%

193



[

O

2. Active =823 tgt 47}

— Reference/Policy ZEZE|2E F3| AAH/E HAstes AL A
Active Opportunity Program®] “37Z-& Reference/Policy EEZ2] 22} match
A A 7HEA Q] funding BMS 2435t Active Program®| A& B713H

— (CPPIB) =9%7] Opportunity Cost E¥S o]&3le] zA4HIE A
s Hrtstd ey, @AlE ID Signale 7| active programoll T3} A
st AASA VEo 2 AA

— (NZSF) Reference Portfolio®] UniverseE 7]+ 2E Opportunity CostE
2Ast WA vt 25 Fo

— (GIC) Reference Portfolios &3t Policy Portfolio®] UniverseE 71+2

2 70 active program?] opportunity costE A7g3sta WA vfa Hof

3. (FHEE NPSse HAF) FRlAFAA s Abd Foje AZHXvaE 7]
Fo 8 ZI|49 AZAJEE FAosty Jow, Active Asset(ThA 2ol of
MM AMNBHA IS FoAFomN ALRFOR GO R oF> Xpqkato] of
3 BEA7 4 B

— NPS9] 4%, ATAAR=EAZol A A3 MIER 4k o] T 73]
of A 8T & A= Fol E=AHA &=
— WeF  Reference Portfolios =3t Y E Budgetol] 3$HASFAL Active
program<2 %53}4] opportunity cost model-S # &3 - A4EA At
o] &=o] It
=9, dA dAT AREALEE FEXOA
IS FASHHAME, 48 2o tsides 7|F-8818 Yo A=
FARE 7 Reference  Portfolio ¥+  Policy Portfolios  ©] &%
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— B39 =EAAY reference portfoliod] e AL E F=x3lr] o]E &
JA = 28T

[] (Reference Portfolio®l] thgt 71& <AF) 7]&2] Reference Portfolio®] U
AT BF FAY 285 FAT F&olA A ZFEE D457 A8l 2
St T EY g7l A Reference Portfoliod] 7] tal]l A5+

o %

53718 (2010), ARAAATA(2012), AH1E, HIW

Aol T g A7)

— Zle&&9938(2021) 0] AI|AHE AW A

- 1FAYF B We Fol2 melslel ZWe TEm 434 T4t 4
FHE 1F 2570 tsl NFEESYS U =

- AREE glo] E ARk Be APAE 8 SHA ARE B A
SEEZCE Husis WL AEsL 444 g =%

— &AA4 ¢ (NABO, 2021)
kA ALk Ee] Afols mE e, YE&
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rio

g

[ (-1, HolH, FAE, 2022) AATH(AHME 7|F)S =
T B2 ol reference portfoli o% Zhltte HellA e
M1 reference portfolio®] Sl th3l <
— ¥ < reference portfolio A EHT= A F3x W&

L AA FERIAANT @At B 2He =
— APmEs AA Sxz 44 / AT 20604
— =3
« A&7 10
o« B 10d
o Za7]: 199
<QoF ml> ZHA A FH AR F (R FAUR)
87| &2t Z A0
SHE4ASINNE | PERAASHNE | PHRLUSONE
E4U>ENE E4U>ENE BN
A XA 92.23% 78.48% 76.80%
428 5.95% 5.52% 5.42%
gy 12.15% 11.03% 10.75%
<QOoF #£2> WY A P AARKIE]|F((FIoFREY)
S| 20| EE)
SHE4ASINE | PERAUSHNE | PHRLU<SONE
B4 >ENE B0 ENE ESRESE
A XA 71.0% 68.0% 49.9%
IS 5.28% 5.17% 4.58%
sy 9.10% 9.21% 6.49%

<QoF 3> A|A

BF 9l@ntabl

S(EI=Eg 15%)

2022~20414

2042H3~2062F

2063H3~2088

ISRAHIS 88.7% 79.2% 79.3%
Jltf==2 5.82% 5.52% 5.45%
BHsd 11.83% 11.15% 11.04%
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<qof #4> A P YAAMMHS(EH=E 20%)

2022~20414 20425 ~20624 | 20633 ~2088=
=Py
| ;“ Hl 64.8% 57.3% 52.3%
I & 5.08% 4.79% 4.54%
HEHS 8.32% 7.99% 7.31%
[0 81l 91221(2022)2] A&
— Al VEXEZZ Q0 WE JFAHHT, APl & FolE AHE Fdy
o HE HZF V|EXEEYLE T ARAZY NMAHAEHR=E JS F 3
o AAMA s E G BUt
— 20889 Al Agulg 1 2AVIEAE AUE FREE HH VEEES
HoE EE3US v, RIEE 15%9 A AAFANA HEs]) =&
ARt Higs e VEXEZY T EF
e Ol HIBEE 6%p 7 UL E FoeZes AHERE ZAHE A8 =2
7<= Eo] a3t AL o
e HYFSES 11%p A3 A9 7IEXEZZ U/ BHH0Z A
0] 50%°l A 656% AtolZ2 YESer HxEA JFeAHE 95% oleE =
Al Yeld
2. 5AI THEAHIAM F0HE JF0AZ 2 D AE A2 T3
0 G2 AARAL) IUdAgS GO = 209 WS AEFRT FYo] B 7+&%
s A
— 8y Ax dxo®2 AFo] Hxt 71 met '41d A Eo] FYE
AETU+FAF) S 3t FAH A T4
— AY7|F FAFAE FAC41A)E 7] AH A= '40d FHA 1,755
Hol o211, o]|F o= T3] A4S 55 A% AW

4z A A A A vlwste] R AA AJHL 42304 4@ E 13, 7 F

A2 AAHL 57 A B d o2 21 oA R

Bt Ask g A7) 25k Aol RAHA FFE o)

2

=2k K el

£y
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<E> AM™FX| MY (SR YA AL

T & FHjAH7 = AA TR A A A+ ZNF4aR A
52} ) A A4k 20404 (1,755 %) 2041 20559 ( A47%9Y)
4=} A A4 20413 (1,778 %) 20423 2057'A3(£124%)

Z 0 SRR A e FAE AR0] FFYBPRFYNFEAR) R ALE ALY ()ghe

AY7ls TR

[ FAZ1Z W Z7Ie 54 E 2 A7 5

<E 68> JIZEATUE 7Y U HYIIZTR

'23~"30 | ‘31~'40 | '41~'50 |’51~"60|’61~"70|"71~"80{'81~"90| '91~'93

7| ZFEX

LHOTE} 49 4.6 45 45 4.4 4.4 4.4 45
TaE

2715 [1,387,291(1,754,934(1,026,886( -47,436 | ] ] ]

]
X ('30) ('40) ('50) | ('55%)

T AL JSEAFAES dZIdY d=BaY
F2 P HAIE HEDISR2E (022 AE2 gt
* D SAHMEAISH = & Jls4dE3s

1 (=9) e dvs I9daS A7), A7), 4712 U] d4uE

— A7) sl goAERY & 714
3 X
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2 A
&9 5% -1.79% 2.54%
&2 25% 2.16% 3.34%
39l 50% 4.76% 3.84%
&+ 75% 7.17% 4.35%
42 95% 10.66% 5.12%

T4 21~882] FA e B AHE

<O8> AER = (&9 50%)
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QXL =2

Panel B: 50% 2] Al A2 tfH]
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n_u R C
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Ak B A ) oS 4% B D ]
FFEFLFFTEF L FFEFSES

mEAA|EOHH] m A RAIEY|

) P e A | 20

NPSO| Reference Portfolio &% ek
Age Zdd Wbl dass Aged 8 Al oyd EHS 9S4

— 1) AREFE 23S AT 79 S I (expected profit maximization)

— 2) 713 (=399 AFIUE (risk tolerance)

— (&7Z) H Reference Portfolior= M AHEE Z4ES ¢ Ex5YES
/Nd o]l o} Risk Budgeting®] 7IH o2 AEsta Uth= HollA, =7l
o] AN EE 3183} Reference portfolios AG3l= Zlo] Ha

= Reference Portfolio®] A7o] 118 AMg+

— Reference Portfolior= 274719 AAEZE 2SS 8 AAH3} 2EZ
27} ot 7] wfFol, A-A3 FXA| A (investment horizon)ell @} 7] =
o] EAE WY 3 Reference Portfolio( &2 Policy Portfolio)oll Wrg &
T U

— (EAE 1) A EFE
. %’4011 A A dbel WrEE 204087 7FA] 7l 5ol =W oAl

| =
2 TFEE FA37] Wz, o] Al7ldle S FEARTG= 5H9’]"r‘x]‘°ﬂ =
OI-;: Reference Portfolio %2 Policy Portfolios 7AE HA7} &
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Factor investing

Figure 2: Factor-based risk composition of selected assets

Interest rote factor
Goodretums when globol bonds
‘are doing wel

Mortgoge-backed Credit Listed Private Infrostructure ~ Real estate
bond equity equity

Figure 3: Risk all
year-end 2020
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35%
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in the il

portfolio,
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Equity factor
Interest rate factor
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Other factors
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t}eF8l ASSET MIX : STRATEGIC PORTFOLIO

K10t 22|

CPPIB

Strategic Portfolio Asset Class and Geographic
Classifications and Percentage Weights
base additional

CPP CPP
Asset Class' % of total % of total
Public Equity 23 14
Private Equity 23 14
Public Fixed Income 32 39
Credit® 17 31
Real Assets 31 19
Cash and Absolute Return Strategies (27) (16)
100% 100%

Asset Class Composition

As at March 31, 2022

Fixed Income 7%

Private Equities 32%

PublicEquities 27"

Infrastructure 9%

Real Estate 9%

Credit 169

GIC |

Asset mix 31 March 2022 (%)

Developed Market Equities 14
Emerging Market Equities 16
Nominal Bonds and Cash 37
Inflationdinked Bonds 6

Real Estate 10
Private Equity 17

Total 100

CalPERS Trust Level Quarterly Update - Performance & Risk

Public Employees’ Retirement Fund (PERF)
As of September 30, 2022

“Asset Allocation

Ending

Current

SAA Interim

Asset  Allocation Target Weight

Value (bil) (%) (%) Variance (%) Policy Range

Public Equity’ $ 1959 | 46.3% 52.8% (6.5%) +7%
Private Equity” $ 488 | 11.5% 9.0% 2.5% +5%
Income® $ 99.5| 23.5% 24.8% (1.3%) +6%
Real Assets” $ 723| 170% 13.4% 3.7% +5%
Private Debt” $ 77| 18% 1.0% 0.8% +5%
Other Trust Level $ 162| 3.8%
Leverage $ (17.6)| -4.2%

Strategic $ (14| -03% (1.0%) )

Active® $ (16.2)] -3.8%
Total PERF $ 422.8 | 100.0% 100.0%
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A2HE process?] 23} : Calpers

Introduction

In November 2021, the Board approved a new Strategic Asset Allocation (SAA). The new SAA requires implementation of
several new features, including:

= Addition of Private Debt as a new asset class

» Increased allocations to Private Equity and Real Assets
» Introduction of total fund strategic leverage

* Adjustments to public market exposures

The proposed changes listed in this item are intended to facilitate the new SAA. This is a first read of the policies and
staff is seeking input from the Investment Committee (Committee).

As required by the Total Fund Policy, staff shall periodically review and make recommendations to the Committee
regarding:

« New policy development

= Policy revisions

« Policy repeals and

= Other Policy aspects that the staff considers pertinent

. CalPERS

A}k process®] 23} : Calpers

overview oOr Investiment FOIICYy Lnanges

Total Fund Investment Policy
Purposes and objectives for activities and programs that have a cross -asset class reach

Low Duration Fixed Income Program

Opportunistic Program

Securities Lending

Terminated Agency Pool

Plan Level and Asset Class Transition Portfolios

Role of Private Asset Class Board Investment Consultants
Governance and Sustainability Strategy

Private Debt *

Investment Beliefs

Asset Allocation Strategy

Benchmarks

Investment Risk Management

Global Derivatives and Counterparty Risk
Investment Leverage

Divestment

Liquidity Program

Asset Class Investment Policies
Purposes and objectives specific to an investment program

e Global Equity Policy e Real Assets Policy
* Global Fixed Income Policy e Other Programs (Inactive)
e Private Equity Policy

Notes
Bold font indicates policy with changes proposed
* Private Debt emanated out of the Opportunistic Program. While it is a new asset class, it remains a component of the Total Fund Policy due

to the future goal of consolidating all asset classes in the Total Fund Policy.

. CalPERS
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Calpers AHHE- : leverage A&

B
Q Clrb to Risk

Global Equity 200 66.0

US. Core Fixed Income 650 330

Cash 50 10

Total Assets 1000 1000

| et

- | Weight | Ctrb to Risk |
S Global Equity 570 915
US. Core Fixed Income 430 85
3 Cash 00 00
7 Total Assets 100.0 100.0

[ Weight | Cubto Rk
Global Equity 530 814
US. Core Fixed Income 720 186
Cash 00 00

Frontier with no leverage in blue

Frontier allowing 10% leverage in { Leverage 250

F Total Assets 1250 100.0

Calpers AAHaE-2] W3}

CalPERS Trust Level Quarterly Update - Performance & Risk

Public Employees’ Retirement Fund (PERF)
As of September 30, 2022

Table 2 - Asset Allocation Strategy Policy Targets and Current Weights Asset Allocation
Approved  Current Interim  Policy Range ~ Current Portf
Asset Class Policy Target Target Rel. to Target Weight*

Growth
Global Equity 47% 51% +-7% 54.2% Ending Current  SAA Interim

Private Equity (PE)  12% 10% +-4% 9.8% i GRoction [T et
= 27 vy Value (bil) (%) (%) Variance (%)  Policy Range

o Cioa F;i;(e 3 o — - - Public Equity’ $ 1959 | 46.3% 52.8% (6.5%) +7%
Income i A +-5% 18.2% Private Equity’ $ a88| 115% 9.0% 25% +5%
Real Assets Income’ $ 995| 23.5% 24.8% (1.3%) +6%
T Real Estate 11% 10% +-5% 8.4% Real Assets’ $ 723| 171% 13.4% 3.7% +5%
Infrastructure & 3% 2% +-2% 14% Private Debt? s 77| 18% 1.0% 0.8% +5%
imsrstlar@ 7 3 305 Other Trust Level $ 162 3.8%
— - — . Leverage s (17.6) -42%
Inflation 6% N/A +-3% 4.9% Sirategic s e 0% (1.0%)
Liquidity 2% N/A +-1% 1.9% Active’ $ (162) -38%
“As of February 28, 2015 Total PERF $ 422.8 | 100.0% 100.0%
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ZAToZHN A7AY GRE 53 vy MU EEE& Fo]7] ¥
3 ‘01d =35t "10 @ Reference Portfolio =Y

o1
A3t o, “131d Reference Portfolio =
- FRAE] EHL NiYEte ALME 1EEA FoH, 71F 9
A7 AR E ul" O 2 Reference Portfolios A
HEEe 7E5e 7|5y &&5F 0 me} Reference

7159 AdANAE=EE Adsts 7l

, A7 dME ARFA7I-E RPe] T4



[1 Al= IRRES ERE 3= B¢
O tE 7FdA 71+ 7HA71Z, 71 IRR
FERY A &S 59 &S 29 An )
20 0.1241 0.0721 0.0589
20
304 0.1030 0.0648 0.0546
2543 20 0.1275 0.0784 0.0660
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O o] ke o]EZ )7 AR AA S AxA o] F
Al 71 ZEZYLE Ve ofH e
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SETHE AP A F XAE 2057 A Hul &
0.020 0.00 205 -4.15
0.032 0.30 2053 -2.81
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0.046 0.65 2057 -0.04
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0 AYF £5NEH AYAY WF

HFEFYE A AL = ARAR 20574 IL

0.020 0.00 2050 -1.02

0.032 0.30 2053 -0.69

0.040 0.50 2055 -0.35

0.046 0.65 2057 -0.01

0.054 0.85 2061 0.59

0.058 0.96 2064 1.00

O Hds& ¥l e 7EXEZYR

HHe 2060 14 Hx& 2070 19} H& 2088 0mfj =3%
oy TEA EBES 239 d¥A BEs 23d dYA BES
= U0

el k1 = Rl ol E Ll ol E
0.01 0.912 0.056 2066 1.139 0.066 2076 1.262 0.070
0.02 0.775 0.051 2067 1.022 0.061 2076 1.156 0.066
0.03 0.638 0.046 2067 0.906 0.056 2077 1.050 0.062
0.04 0.501 0.040 2067 0.791 0.052 2077 0.944 0.058
0.05 0.364 0.035 2067 0.676 0.047 2077 0.839 0.054

[ RE58 Y3 7t 7|& XEZTQ 4=

O 20570 7|t T2 #HHEIA 7} 00] HEE FQ RPE L A4
< s =2 3

O 183 CaRE 53 3 RIAZLS AXstY kst 1 3o

7} e gho] AEdolMelA Hl
=

A A4 0 0.3 0.5 0.65 0.8

2RTYE 0.02 0.32 0.04 0.046 0.052
48 HISE AW 0.034 0.019 0.008 0.000 -0.008
CaR 0.000 0.442 0.820 1.176 1.564
AERE=&0 0.000 0.011 0.024 0.038 0.055
A+C 0.034 0.030 0.032 0.038 0.047
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