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Andersson et al. (2008), Connolly et al. (2005), Baur and Lucey
(2009), Beale and Holle (2017), Aslanidis and Christiansen (2012)
o FAI AE £AE 7 AT Al7PHA (time-varying)©|H
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- FAARY] 7ol 2A F5E’t COVID-19 "WHY ol% 7|3k
o= FATH Aol e 237t YeiA] gigkor, dR
AollAl= "9 717E 57t Aol 4] YEE BHH O = A5
Sobchal 43 (Schrimpf et al., 2020; Sene et al., 2020; Harvey
et al., 2019; Bhansali and Holdom, 2022)
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AZALEO 2 ZRAL 71| 9] AR i Wk F, T3l BO| Yoz

obAR ALY AABke FThT 2R

Baur and McDermott (2010)2 &9] Higt FAE 53 £A A= 37

A1) B2 B3AAE A ¢ ATk sier 8 /-
Hl=r FAXOIA A9} QPR TS St AFEY ZIE
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ojejole thro] ATt F2 BT A B Hasols. s £
7t 241 98lS gulA o7 J|R|51A] Eotrhs AZEA Auln
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Miller, 2009)
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E EZ"I_ i___:.‘-’;ﬂ_g ]iI‘Z_}'; g -] o ‘(I);l QJ'EE‘%(RMS).%

- RMS9] Al 2432 (1) A7) u] =2(Long Duration U.S. Treasuries)
(2) 3A) 3%(Trend Following) (3) 224% "j3Z=(Global Macro)
@) AAA A Z2]u]A(Systematic Risk Premia) (5) 7L 9] 71291
29l 508 =S 4%
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AL 2 A ATZ o ACE HIIE £ Sl
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O #49 7|&0] He Ak S22 S2EAEo s1de7e<
HIERE Oy 718olA siQRpA2)e] AL A4z B-85kal k= MSCI

(Q9F H1) WO{A EX} X3

= =4 o

HEEA =, B
A bl A7| 0] ZZH(US Treasury 20+ Year Total Return Index)
2|5t QUEOH AQAIZ} S

EXtRE g r

- === Xz
T FM|ZZ M2HSG Trend Index), VIX

2) Wola B4 Aakt Baiste] I FEAAE IR GARE S 7 Aol
EASRE, AR T, AdF Bol gle] Hls) AjEoR e A9t B,
B d7s A 713 IR BES0 AgTE BHAN Poid =4
ke AT AY. wreb] WA Hle) ArhEoR Akt Ad Fol
S olFIA|T Q= oML SR Bag Sk

3) ERaE v 29 J|E BAE 283



O &, 98 53 o] ekt g e AL Hi-2Ql oA
A, Ad ¢ ABASE 7FA fAg SR E3E 7sl] ofgl
A0s e

O 22 FAAF0| gt FHAE BAg A3, VIX(-0.672), 35
g92(-0.697), AYAZH-0.297), 7] ulFA(-0.186), FAIFE

A2H-0.091)0] BAZHLE FoJst 29 ATALE M2
O ZZEAEL Aoz B4 49 VIX(-0.156), TFEH(-0.589),
AEA(-0.66), AYAZH-0.703)°] 9] AATE 7HHS

m

o

O SHATE XAk AAIGe] 27194 B7h Azte] whet 274 wglshs
Ao veEh, B4 53 B SX] 53 24 A AEEA A7PEEE
F83A 1T dart 92

O B #EoHe Ae A ¥ FAsE 7H M 4

1, BRele &9 ARASE 7HE A o A4

i

2. X gat =4

O ZAHPE 817 232 B4517] 95 7182 Aol AARE Gareh (1,1)
FS 5192 (Baur and Lucey, 2010; Baur and McDermontt, 2010;
Ming et al., 2020).

ret;, =+ Biryy T 6D (qupf,t) te (1a)
ht—u+'yet_1+9ht_1 (1b)
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AHIE AESISH A FeE A4S o9 dA7|e 71 HREAA R vl
A Eof5 ARFAF(CalSTRY), A9l 34 A= AP4, 121! Prudential
Financial Inc.9] A} 37| AFFHEQl Prudential Global Investment
Management (PGIME A78sI5ith. ¢ 718 £4 537 A 50
ZgolSHARE titE Al -85HHA 5471 FA AIAE 7L 2= B4
ZEEYQRE #5511 vk 5530l AUt wEhA o9 A9t E4=
AHET o]of Z|uts] FRIAF7|E ek AARE =SS

7t A2 ELIOE ArStAZ(CalSTRS)

n} A EUol ARIAER] CalSTRSE 202349 69 T 713 <F 3,1569]
=E(eF 4052 )9 7] A7g 285k= titE A7[Feltt. CalSTRSY
TLEZF O+ FHt AR o] AA9) 55.86%, ME E 4573 Zato]
11.62%°]19 o]9] A& 9 QAEFold 2H4H22.18%), AT LSHHEHS.8%),
T2ja P4 At 9 A uEE|ol(1.54%)= /=0l Sl

CalSTRS= ol T4} Apiks vl A=20 = S8sial Ql=d], ozt
R 9 AL AE] 715 Akt 7] 4] o8 e AEgstE
(Risk mitigating strategy, RMS)= AZFH i F sz A4 5}o]
283513 Qlch. RMS Z2 I3 CalSTRS7F A%t F4], AW, 122
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QAFAE Zt S84 9 Asto] it Hes FHo= s,
RZEZYQ ts}t AdkA 708k .

Net asset
walue (i Current
Asset millions) target Difference Range
Public Equity™ 127,342 40.35% 42.00% -1 855% -+, G
31,825 10.05% 1Z2.00% -1.92% +,~ 3%

50.763 18.08% 15.00% 1.08% +/- 3%

[22 11-1] CalSTRSY XMzZE 7A o HIE

-

48,951 15.51% 13.00% 2.51% +,~ 3%
_ 27,780 5.80% 10.00% -1 20% +~ 3%
Inflation 19,245 6105 6.00% Lol o +~ 3%

s —
4,851 1.54% 2.00% -0 4856 +~ 3%

Liquidity

Innovative: 4,524 1.43% 0.00% 1.43% +/-
strategies™ 2.5%
Strategic 358 0.11% 0.00% 0.11%

overlay

Total 315,638 100.00% 100.00%
imvestrnent
ascets

1) CalSTRS &°]A] (https://www.calstrs.com/investment-portfolio)
2) 2023. 06. 30. 71&

7) CalSTRSS] EAAAA ] k2w, RMS ZEZ#| Q9] EX(goa)e Z8AF o170
Hho] F3E AZeks Zoln, 28 EA(objective)S CalSTRSY] A TEZa Q9]
Z7HH9 B4 aEe AFste S gAE.
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RMS ZEZ2|2+= (1) A7) 1] = (Long Duration U.S. Treasuries)
(2) A $%(Trend Following) 3) &Y "|ZZ(Global Macro) (4)
AAA A Z2]0]d(Systematic Risk Premia) (5) |l A2 4= U=
F7HQ o2 At FHA 5 579 AR AHEE 2P 4 e
Skl ik AA| ZEEDQ H|F-2 FAISE Ago] AA9] 51.9%, 7] 1
=2 H]F0] 29.4%°|t}. 224 WjA= A A A AP men| o] et
& S 472 14.1%, 4.6%% FAFE At A7) o] FH4E 5=
T/gotHA AR AXAEAG APERIEE WYcke FHIE ZEEYQTE
=0 = & 4 Ao E3L ZF AR AAPEE A AR AdT] B
H5Z ARt lom 7] o] fxe i, o]9] Ak 25 e
FHZ &= U

il

<

[22 11-2] CalSTRSQ RMS & % HIE
Short-Term Long-Term

g e o T e
Trend $13,983 51.9% 45.0% 45.0% 6
usTt $7,915 29.4% 35.0% 35.0% il
Macro $3,803 14.1% 15.0% 15.0% 5
SRP $1,240 4.6% 5.0% 5.0% 3
Total RMS $26,941 8.9%2 10.0%2 10.0%2 15

1 Managed internally by CalSTRS staff
2 Expressed as a percentage of the CalSTRS Total plan

Z£1) CalSTRS Investment Committee Semi-Annual Activity Report as of December
31, 2022. 7. Risk Mitigating Strategies (p. 1) &3]
F2) 2022. 12. 31. 71&#
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(I [-1)2 RMS A Y AR ZiPE Axu2E Uepd #olo 7t
ApibE " E EAQ] AFASE S8k ok FAFCE 7] 1]
=29 7%, 209 ol v FX $AE AFF HLIL JloH FAFEE
2] L Societe Generale®] Trend Index (SG Trend Index)&
&5t Utk 9] A= A Aol o ARl AAITE A,
SEALS 7IZAPIOE Sl TR S VIR & E]%“ 7%(Commodity
Trading Advisor, CTAXS &3] 7149 A& F5o= FH= FdHct
224 32 #A2F> Hedge Fund Research (HFR)O| A& Hilsk=
SAHEE 7|Hto g AT SAHEAFE SE3tt. §9], RHE F
T2 Z2A AL A HeE S8l 4], A, dEA] T4 85l
ARG 101 AR AEs] det o) AE HIAREE Argstar Qirt.

npxjeto 2 A|AA A3 Zaju|gd AFARe] 7%, Societe Generale?] SG
Multi Alternative Risk Premia IndexE ZA-&5t Ut} ¢ A4= E49
Appbto] FAF TSI Qs A 28AME o= o5 A mejn|dd
891 ZAsHL o]F A3t Aot} A F R 9] RA4eof| e El= A4
53}, A, F4, AAE HIRS 7HA, A, ZHE Ak Fo] T
o £ 2O A|QjEch

H 11-1) CalSTRS Risk Mitigating Strategies Benchmark

Strategy Benchmark
Long duration Bloomberg U.S. Treasury 20+ Year
U.S. Treasury Total Return Index
Trend Following SG Trend Index
HFRI Macro:
Global Macro Discretionary Thematic Index
ic Risk
Systematlg ° SG Multi Alternative Risk Premia Index
Premia

Z4]: CalSTRS 20214 10¥ Risk Mitigating Strategies Policy B4 (p. 4) 23
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RMS Z277H0] gt B4}, & 2 o I3 42 AWEH, RMS
Apito] tE B2 ZEETQ o &3 MEHQ FAF A 558
A1919] & T AAE 21 2 ERIT 5= Uk 5_%;(4 F2 i—%ﬂi
Woll &3t Apaktat A= FAAE,

-‘Oﬂ 3} CalSTRS W FAF ] 4 2
T2 APt AAE ARLE AR
EWH gt FAAe] gk 7k Z‘l.l?:]:% CIO(The Chlef Investment
Officer)?} Deputy CIOOIA Sltt. o]gA Bz F4H RMS A4kt
CalSTRSS] AHE-82]0] 9jsf Hej=n, HFH o2 A= Mk CIO,
DCIO ¥ General Consultant® 5<91& ®to} OquEE st Q.

_Il-l'l 2l
v ol
[-'O
)
H
@
IS
%
%
1o

<m
_|>i,
o
é

RMSO] 98 ANiE Hy &g mzo] x ag 250] H}olo]
AFH0ILS BIE 2 glck (19 [1-3)9) AwH 98 4TS wel 2z

317F RMSE ©F 6.29%C1141 8.86%9] Qg9 -ﬁ]r 71533 ZA
FEZ)Q ATl SARBIAL AZ slajsis S0z Uit sx]at A4
EEED Q0] £9E0] -1.3%E 7153 202299 B¢, RMS= 8.86%
B2 IS VIS8 2EELL WA o] slEshe Ao 44 FE
AU Hoshes T2 o AR Yt (27 1-419] AR Ak
IS B, JEAMY 10| 29 a0 s JEsiflE e, AHRLEASY
e EIRE ARRAPE R, Qxet At 9FE A E71dE TR
WA g wolES 71 SIITt. o= RMS7F 4] At9] 7H siet 917
Aol EIE 7T 4 o Lozt 71 diAlFAR ARAte] digh trAgie
EEEZD|Q it ﬂﬁr A A = E2 AR
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[2% 11-3] CalSTRSS RMS U HMij ZEZ2|Q 408

Annualized Performance

30.00%
27.19%

25.00%
20.00%

15.00%

10.35%
10.00% 8.86% 9,30%

7.75% 7.79%7.63%
6.29% 5 7% 6.77%
- 3 i I I I
0.00% -1.30%

2020 2021 2022 3 Years

-5.00%
W RMS Returns  ® RMS Benchmark  ® Total Returns

1) 2020-2022(FF 3709) CalSTRS AZETAFETA % Investment Committee
Semi-Annual Activity Report: Risk Mitigating Strategies =
ZF2) | 370 CalSTRS FY 62 ¥ 7|&

[3& 11-4] CalSTRSQ| Xt A3t H|W

Last 12 months ended June 30 (net of manager fees)

30 — 250 256
175

0 4 (13 @22

(10.3) (10.4)

20 (16.6) (16.8)

-30 T T T T T

Total Portfolio Public Equity  Private Markets  Fixed Income Inflation RMS
Sensitive

. CalSTRS Actual Policy Benchmark

Z1) 2022 CalSTRS annual report 23]
F2) 2022. 9. 30. 7|1&
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Lt 290 SXHZ(AP4)

2919 3HAF AAY 57 HEAPI~4, 6) F 3Rl AP4= A9l
A AT A2 RS Teotr] Hall 19740 AE= et 20224 12¢¥
o 7|12, A9 AT AP4E Y FEZ 460.5 SEK billon(eF 56.6%
D) Y] 715 8ok gloH, A FAAFY] P AR FEoto]
299 Ax FFAY AR o] 7oohs AL HEE A4 282
Yot Stk AP49] B4} AP ZEE | Q= A A= & SjejR) At
A, B4 5 AEAME Hojd FA 0= JAEo] Sirt. 202249 129 H
7% A A= E SRiA HIFS 30%, AL A= E sela]9] BigS
47%9) ¥l5-& 2 qloH, FEAl 5 AEAAI0] 18%, Hold 412 5%
o]FojA 1 QUrt. Ef A3 AAS A FHIE 7w Ur%liﬂﬂ

2909 A= 4] © RE HFL 25%01H )54 E RE HFL 52%S
ZpA|star et

(2 11-5] APAQ EXt Xtk & HEZZ|Q HiF

18%

9%
31%

21%

5% 16%
M Global equities M Global fixed income
Swedish equities Swedish fixed income

Defensive equities M Real assets

F) AP4 2022V = & AHHIA(p. 54)
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AP4= F71 51 Y-S ®HA|517] 8l Wl F24(Defensive equities)
1 5,] B2 AprkEo g AAsta Qlk Woly F42 At &8 98

q.ﬂ]xj'ql H]52 Hix|ut ZEET] Q] DNP(Dynamic Norm Portfolio)
U 5% AAst glom AR ZEEDQ A HiX|nfa9} UG 02
TIstal k. AP4= ZEETQ W Wold 4] HlES AAsh] fidl 7=
RH B4 HIFZ 3%p, A2 v 2%p LA = BHZE A2
R

[T& 11-6] AP4Q XAt SaA HE

Net result

Market value, Portfolio Exposure', Return contribution?,
Asset class SEK bn return’, % %  contribution’, % SEK bn
Global equities 143.1 -19.0 311 -15 -386
Swedish equities 718 -31.2 15.6 5.2 -28.0
Defensive equities 23.2 -3.6 5.0 -0.2 =13
Global fixed income 95.3 -15 2.7 -1.3 -66
Swedish fixed income 433 -2.8 94 -0.3 -15
Real assets 83.7 -0.6 18.2 0.1 -04
Other assets? 0.0 0.0 0.0 0.0 -0.0
Currencies 0.0 2.9 0.0 28 142
Total investments® 460.4 -11.8 100.0 -11.8 -62.2
1. Underlying values of derivative instruments in the passive allocation are distributed among the respective asset classes
2. Consists mainly of various overlay mandates.
3. Partfolio ratun, return contribution and net result contribution before casts. The portfolio return after costs was -11.9% (19.2%). The result after costs was SEK -62.5 billion (857).

Z1) AP4 20228 % FE AXEIAN(p. 55)
27) 2022. 12. 31. 7%

8) AP4S] Wold ZAlo] dig A AmE FAE] AX S AW, AW
20219, 202249 AXHRIA | w2, AP49] Wo]Z] FAL V|E AJA 28 LE
Z2)00] 0] YL SANF7] Fat AY Bt ohj, 4% olFE oplshe
2420l A4 2 74540l %S Auteleo] Hulsks ebgst Aol Qe A
olefa AW
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5%7 A ?LXJWO X}E'J} wai +7HF4 PRt °P 15

2IE 7S 4 A= Zéél %% 1 Tﬂoﬁﬂi HH‘*‘-‘Jf +& 58S 733
AP Aol of 06} % 83Tk RS Yol Sl FAIE R A,
=29 A4 AU Aot okt =9 F 7]
FRARI H3Ao) o Ao |t E4Z B
TFoH AR 7HE A5t oE Ao 7154
ﬂ]:]- I 0}14- Ex]xqo] ;GO 3}0124 21\1 ] q];]-
oA Hgths Zolth. AP49] CEOS!
Hol& 419] T2 3 Y A3 A&ARI 31%7} S
A ZEZE Q7L A7|H 08 Aokl ARl A dF 552 1501
et =4 =99 4 X2t Hrleka Qlnt. &, Wold 41 44

717kl SYSHAL, F4] 28 W g FAE|A dafsks Zo] ofy g,
ZEEDQ AA oA A71H A AIAE 7KL S8t o
ojw]gict.

20229 AAE A9 Long-term return F-20 w=2H ¢ A=
Hroja] F:4] Zpabto] 4 2 TEZF|Q Y Wolof 7]oiPSS IS
= Qlch 20224 AP49] HA ZEEZ|QE -11.8%2 29 A &
71559 AR AR B, A A F412 -32.2%, SQiF4]
“19%, A FA7E -5.8%9] UES 715515 Wold 4] AA] 3.6%=
w9 FAEE VISR, tE AT Apaolut A4 MFETE 2
Sl tiu] i og 714 sfe] Zo] At os FA% £71 12}01]
oA G F2 wold g 3 AS & 5= Utk AP49] Wol 4
N 24 F5Q B4 HlE5E 2ATOEH, ‘ﬂEA At APk BoFR
H Hojd Zpilol] A £ ok A HojF= ARIE s 4= Qltk

Ly

lo

o

9) AP4 annual report (2022)
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LU T A0 2ot

o

=1 - o = H AOo|=
(2 11-7] APAY Xt SUAE fAUE
3years 5 years 10 years
1year (2020- (2018- (2013- Weight in
Asset class' (2022) 2022)¢ 2022)¢ 2022)¢ Benchmark index” DNP8, %
Global equities, % -19.0 3.7 4.8 8.8 MSCI All Countries 38
- of which, active return,? % -1.1 0.3 0.5 0.6
Swedish equities, % -31.2 6.7 11.3 133 SIX-RX 15
- of which, active return, % -8.4 -0.6 16 13
Defensive equities,’ % -3.6 MSCI World factor index 5
- of which, active return, % 4.8
Global fixed income: ICE GDP-weighted,

Fixed income assets,’ % -5.8 -11 0.0 1.8 4-year duration 19
- of which, active return, % 2.8 i3 ik 13 Swedish fixed income: ICE, 4-year duration 8
Real assets,’ % -0.6 9.0 14 18.6 CPI + 3% 15
- of which, active return, % -14.5 1.4 7.5 136
AP4 total portfolio, % -11.8 49 7.0 9.2 Dynamic Normal Portfolio (DNP) 100
- of which, active return relative

to the DNP, % -3.8 03 15 15
Inincome index, % 41 3.3 29 2.7
Medium-term return target, % 15.7 8.6 7jak 6.2
1. Return before costs.
2. AP4 can use its tax status as a state pension fund, and in 2022 this made a positive contribution of 015 percentage points.
3. The defensive assets asset class was introduced in 2022, which is why data is not available for earlier years. The return for 2022 pertains to part of the year.
4. Fixed income assets consist of the two asset classes global fived incorne and Swedish fixed income investments and are managed as one portfolio.
5. Prior to 2018, real assets consisted only of real estate, and this was measured against the MSCI ACWI
6. Pertains to average annual return over the respective time horizon.
7. Since 2022 the benchmark indexes are adjusted for sustainability-related exclusions,
8. Pertains to 31 December 2022

Z1) AP4 20229% B2 AFEIA(p. 90)
27) 2022. 12. 31. 7%

Ct. Prudential Global Investment Management (PGIM)

PGIM+= Prudential Financial, Inc.(PF)] 221 £} ] AlgGHo[t},
PFl= 20219 124 3149 7I€ & &4 71995 vl 7|3 Assets under
management(AUM)E 71502 8HAR & &4 7]oig APAR-EAHON(RAL
i 44478 719)olet. 8 AR 20234 39 F V& 1.27% 2E(%
1,660% )9 HolH FEYW AYE B Americas 9339 <,
EMEA(Burope, the Middle East and Africa) 959 @&, ASIA PACIFIC
2419 92 g9k

10) Pensions & Investments®] ‘Top DC Money Managers
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(23 11-8] PGIMS| 22 X|oiE KM 28 74

g

PUBLIC TRILLIONAUM INCOME AMERICAS ASIA PACIFIC

EQUITY $933 $241 o

Billion in AUM illion in Billion in AUM

%) PGIM EH|o]A] - (https://www.pgim.com/overview ; Business Overiew 1Q 2023)

PGIME 22 ZEZZQ 28] glo] & Habd ZEZTL 759
3**—.2: Zxskal Slok. 5o Mgy ZEEZFQ WA 24 53E
o] ¥ ﬂﬂ% ol o FA-AE FETAE vHe=r
S5 A4star Q.

PGIM INSTITUTIONAL ADVISORY & SOLUTIONS (°]3} IAS)=
o] BUAIDE B 2 mle 24, A 2t 71 SE8 @ wSstL
Ao ofof tigt TRt tieke AESH itk FAHCE o]&2 A4S
AAFAQl AR Aot AR AlEEol A S EAJsto] TRkt F+4-A A

A SHOA Ak REEY Q9] HE Hn B4 FaTt Qe
53], FA-Ad oA E2440] b ZEERQ 4o o'
FFE A=A gofohs Ao] F8%S xRt

ol°l WEH, FA-XA 7t A WEo] A ZEEL| Q0] njA]=
FEFE HAFHoH, A 2y} ZEEHQ W AME 7RSAof wet
o2 yepdtt g £0l, (329 11-9]9] F43 Ahe=z 49 60/40

11) PGIM IAS, ‘Stock-Bond Correlation A Global Perspective’, 2022, PGIM IAS,
“Portfolio Implications of a Positive stock-bond correlation World”, 2022,
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EEZH] 00N WEHe] R 7|t} $o80] £ 4
A9 0199 Z7H= X

oI}, et WEAo] £ /I 4olge] e AL,
£71 REZ2)00) AmB|L 0.01FQ1ET 714A)7]
ol 88 XEZe00) E4o] uteh s T hEBlok she HHol

OE 4 %S AR

(T8 11-9] FA-MH ZEZ2|Q9 AFTHIZQ| A 7 24

25% Correlation = -0.3 - 0.00 . 5% Correlation = 0.3 - aoo
21% --0.02 E _ 20% _
E » Es £ =
2 ™% "‘msg 2 % T SE
g oot EE 2 -0.07 -0.05 --004 £E
04 E . 5
E % =5 B oa% 20
H 1 008 8 H H 008 23
5 % 2 9% 2@
s o0 G g 4 = 010 S 5
2 % -0.03 -0 25 2w -0.02 001 op EH
i 012 g FR- \D 0.2 g 2
% ou g 1% 04§
a% o 7 % 0 "
§ &8 & & & § £ & E & & 8
Partfalio Volatility Portfalio Volatility
Note: The change in Sharpe Ratio for a 0.1-unit change in stock-bond correlation, depicted in the heatmap, is based on the analytical performance of a 60/40 portfolio evaluated over
a range of values for five parameters: expected stock and bond returns (-5% to 30% & -0.5% to 22%, respectively), expected stock return and hond return volatility (6.5% to 17.5% &
1.5% to 11.5%, respectively), and stock-bond return correlation (-1.0 to 1.0). Source: PGIM IAS. For illustrative purposes anly.

) PGIM IAS ‘STOCK-BOND CORRELATION EIiX(p. 13)

PGIMZ 43+ Ad 7+ JHBAE 245kl oldl mE Ad 892
FAek=E A A A ;e olf 2 R AH, == 3 AHH AAl
A g aHdElor Al sl k. FAIHeR olg2 FAT
A9 JoAcle olte e, BA ABE FAT AdY A"

3
i)
El
>
i.'l'.
El
39,
o
E

[¢)
Z2n|}] AR 22 8R1S0] FFES 7
1

olefdt RIS FA-AY ABIA 1t 3} BAZ BAT Bast dor
TSR 39 B4 olg3te] A AAES ANFAE 89l TrbE 89S
FHelo] ATPAZ BAdor gk ERt ANAAY ARG o], HlE

N AEHelA aRloly WA 53 E2 =AA, COVID-19 5 HHe]
TS AAARS Mok 52 AT AA A ARE E=Esto], F4-A1de



A Al A
7Fsd R 28 Rl disf E45ke 2ol F8%e AEshal At
2'1_

e ol AR AE AS= A, dARADe dEsHiET
TAHY Bk o 2 A, A Ade] A9 vl Al dig
qAAR 7F &84 28 & 5 e, FAAE Hidt sA avke
7IH5l7] of#te Ao skl vt o]59] 24 Ao wawH, v
FAI A 7 7H F2e o] UEde Al7lel Akl Al 94 fARE
7H FAYE ol ole Akl Ayt vl= A 7ol 9 2 554
8Aw=e] S8+ 3 AP A, AA 7371 =)l 2sh 2= W
HA k. AAl= [O" O-1019) vl= F4-A4, v= F#4-4A0= A4
A JHZE H, 9 29 Aele Jou, AR AAIE A
HAS & 5 A

ol

.
-

i

(3 11-10] O FA-zHH A422A 2 012 FA-MTZF AF
(DM hedged USD) {7 Attt

® Australia(p=082) @ Canada(p=0.95) Germany(p *0.90)
@ Japan(p=0.73) ® UK(p=0.95)
—— Australia —— Canada Germany 0.6
08 e Japan e UK — S «
c ;
s
08 5 M
g
8
g 0.4 - 02
g 02 g
3 T 00
2 oo ¥
@ =
=
E] = 92
5 02 z
2
&
0.4 S 04
06 @
s
-08 58% obs. in Q11 (both negative) | | &% obs. inQIV
-08 US stock-bond correlation < 0: 59% of obs.  US stack-bond correlation > 0: 41% of obs.
1970 1980 1990 2000 2010 2020 06 04 02 0.0 02 0.4 0.6
US Stock-Bond Correlation
MNote: MSCI Country Equity Local Currency Tatal Return Indices; US Benchmark Long-Term Sovereign Bond Local Currency Total Return Index; FTSE World Government Bond Index (WGBI)
Total Return Hedged USD for Australia, Canada, Germany, Japan, and UK; 1m returns; 5y, centered, rolling correlation; 1970-2021 (varies by country).
Source: DataStream, Federal Reserve Bank of St. Louis, FRED, FTSE, MSCI and PGIM IAS. For illustrative purposes only.

%) PGIM IAS ‘STOCK-BOND CORRELATION' H14(p. 10)
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T HIRAE 3=, Ao}, $2, Hbd, Ax 52 TI’t AsE AR
(Emerging Market; EM hedged USD) ¢S £45t A3} A4
TEPIR| 2 ml= 4] 5P 913o] tigt T Ur— S|A] gecto] &7

B4 Zake ANSE Uk TAEoR A% AT n)F 2AAHe)
JUTAR 9 25, G 7, 704 o) RS 2 Aoz

Uehgth, vl 223 A8 7F ARBATL o e AR A7]o) AL,
B4 iAol oF 33%7F Algtd o g =t A3k 2.0] AIAE 7HFoH

BE (% 67%)0°] "= F43 523t 7H FAUYS 7K AR
et £3), vl= 343 Hd 7} A 59 32 A Ao E
R (B4 tiAde] oF 65%)9] AlE= o] vl F2l3) o] AAS
7HA 2] Y §A] THoN gL AljtEe Zez yehgth

(32 11-11] J22A Hlw (US FA-US MH, US FA-EM i)

@ Brazil(p=069) @ India(p=0.35) © Mesico(p=0.15) @ Russia(p=0.08) @ SouthAirica(p=0.07) © South Korea(p=0.07) ® Turkey(p=0.63)
WHENUS STOCK-US BOND CORRELATION < 0
08 W USStock-EM Band Corvelation > 0
. US Stock-EM Band Comelation < 0
o ) l"
N . 3,} L] Do g W)
3 . .? "' . i [ ‘P'ﬁ‘ g ";“,’g 2 e o
. o0 03 e e »
E 0 R 1 5&‘ i b e é‘-‘-‘”(: ALY
= olg 199 L T4 YNE 1!_"._-. ‘
E J " 1 [ ".4. |WI G’
3 00 R G e
%ﬂ o & LA |'| > . -u . ‘_ & WHEX US STOCK-US BOND CORRELATION > 0
$ . ", o L . B S SiockeEM Bond Corresion 0
< 1".-; 4% RN -ﬂ.. e e US Siock£MBand Coneton < 0
E 02 9 [T} e 1 ot el °
X L]
5
S 04
0.6
06 04 02 00 02
US Stock-Bond Correlation
Note: MSCI Country Equity Local Currency Total Return Indices; US Benchmark Long-Term Sovereign Bond Local Currency Total Return Index; J.P. Morgan GBI-EM Country Hedged USD
Indices; Brazil, India, Mexico, Russia, South Africa, South Korea, Turkey (China s dropped due to insufficient history); Lm retums; Sy, centered, rolling correlation; 1997-2021 (varies by
country).
Source: DataStream, Federal Reserve Bank of St. Louis, FRED, J.P. Morgan, MSCI and PGIM IAS. For illustrative purposes only.

Z1) PGIM IAS ‘STOCK-BOND CORRELATION H.1A(p. 13)
Z2) BA7)7k 19974~20214
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Probability of Correlation

Average Retum Volatility Average Correlation Lol with US Stock < 0
Assets ) ‘ - . US Stock when US Stock- "

(Annualized) (Annualized) with US Stock y Conditional on US Stock-

US Bond Correlation > 0
US Bond Correlation > 0
___

() GSCICrude Ol 11% 0.2 -0.09
() GSClGold T 19% -0.02 -0.05 62%
(3)  USThill 3m 5% 1% -0.04 -0.05 52%
(4)  GSClEnergy 9% 3% 0.3 -0.05 49%
(5)  GSCI Commoditiy 9% 20% 0.3 0.02 4%
()  USBond 6% 6% 0.08 0.28 0%
() BBUS Credit 8% T 03l 044 0%
(8)  Russell 1000 Value 13% 15% 070 04l 0%
(9  MSCIEM 13% 2% 069 0.56 0%

Nate: MSCI Country Equity Local Currency Total Return Indices; Country Benchmark Long-Term Sovereign Bond Local Currency Total Return Indices; 1m retums; 5y, centered, rolling
correlation; 1953-2021 (varies by country)

Source: DataStream, Federal Reserve Bank of St. Louis, FRED, Haver Analytics, MSCI and PGIM IAS. For illustrative purposes only.

) PGIM IAS ‘STOCK-BOND CORRELATION" EIA(p. 11)
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2 2(1.11) HH] 2 FeolA 7HdE Aoz yepton £39],
F &) 4 8.75%14 2 71]% 0.4%, 5.7%7HA FAadhs 202

it

\’MTXF— AQstar Q] FAM YEoR T REEIQ
o gt A9, oF 14.9%S JOW FAF A0 2 J/dshe Ao FAo=
TEE QT AP HiE HEZ S3EEet Ello] 6.2%, 4.1%, FAFE
A, & 183 VIXZF 42 1. 2%, 1.8%, 1.5%% YE5th ZEEH Q9]
AT} =5 77} 3.7%, 5.6%C1% U# Arnﬂlgﬁr FH oA ‘Hl 2 1.04,

7392} BlusHH, AAPERE "Aﬂ% %ﬂ ﬁr 9494011 ook =4} HIFo] A%
gjEglon, ZEEL QY AHit= Fi, O.ﬂ—f% 7R A2 YEyith
Woja E2p Aite] thgt A HlE-Z rE LEEF Q9] 93-49]
59 1A %2 Aol g A tOE d9sigon], HeAues
S =3l
E -1y F2UAZ7|Z TEE2(R 24

Panel A. NPS CH&Zst

O

g
Q
)4
i

A H°F10% H°f5% NPS

NPS 86.9 90 95 100
WTI 0.0 0.0 0.0 -
Y7101=7 0.3 0.0 0.0 -
FHES B 0.8 0.4 0.0 -
El 1.5 0.3 0.0 -
VIX 1.3 1.4 1.8 -
25 6.6 7.3 3.2 -
L= 2.5 0.6 0.0 -
AQADE 0.0 0.0 0.0 -

=9 5.9 5.86 6.10 7.01

e 34 3.40 3.70 4.73

AFRH|E 1.22 1.21 1.17 1.1

|24 (MDD) 5.7 5.7 6.40 8.75
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Panel B. NPS CHR|X|2|

A H12F10% H2t5% NPS
NPS 85.1 90 95 100
WTI 0.0 0.0 0.0
H7101=7 0.1 0.0 0.0 -
FHFES M=t 1.2 0.1 0.0 -
El 1.8 0.0 0.0 -
VIX 1.5 1.7 2.1 -
252 6.2 7.1 2.9 -
U= 4.1 1.1 0.0 -
AQADE 0.0 0.0 0.0 -
=9 5.60 5.60 5.90 6.41
e 3.70 3.80 410 b.24
AEH|E 1.04 1.01 1.01 0.89
2|2 4(MDD) 6.60 6.80 7.60 11.80
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7. 2 ANFE

NAFE3](WGC, World Gold Council)
7, BA FAE By a2 1 A5E
20229 T 71, 7 AE APY HE2e v)st 7]—’& oF 12% %’“Eﬁ ﬁ:gé%‘:}.
AEEE AeST 718 A 71e B9 AlREo] oF 61%E AHAIstaL
RO FEAAICEN T A oF 39%=E 1] 9 7|E0E oF 52 E
THEoTh

T8 FA AN F @& S (bars), F2Kcoins), & EE Ef
7[Hto = ?F ETFeF S92 FHle 62% %L**'ﬂ =Hll, °F 96%7 }%
THEY o F20| 851 ETF Bf 52 WS Al $+2(4%)5=
ZFASHAL Qitt. TR APGOIA . | FEo] AdE=d AA A%
oF 1z g B3l Az, FA A L o] 430 AtAdE & 5
Ut E3L o5 SEYE S8R HA| A= tiu] Fof ek FAk= <

1%0] Exfstal 7|B|EARA] Apit HijEo] A FFE= HAFE F8
Ao g &5k Qlt}. SHAYE AxE FAE B 38 & A AAE
o= =t [18 V-3] & ETFY] AFAF FH(AUM) 015 HH 201049
S ] oF 48] o]} & FH} EolES & 4 Atk 59, 5 d&
7HA9] 0] GARE 2011ARE] 20139 ofH] | ETF AMt 27} o},
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[J8 v-1] 28 A48 2 A% A2

Fabrication

® Physicalgold @ Paper gold

World Gold Council, “Gold Market Primer: Market size and Structure”, 2023

(O V-2] 222 =8AE U 3 BXt HIS

@ Debt securfiies (45%)
@ Equities (44%)

@ Aemative assets (5%)
@ Gold (1%)

ZA: World Gold Council, “Gold Market Primer: Market size and Structure”, 2023

TAHOZ ETF Aol dhofia AmEdE, HAA Aol A8H & ETFY
88 1HE 21489 E¥E F 10770 ETF/F £A¢it} A 9EE= nl=y}
AuctolA & %91 ETFZ} 1,0949 E2(50.9%), SHA o] 9379
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22(43.0)= A ETF A2 90% old2 ZHAIstaL AUt ofAJot A H2
S, G, Ak, ST SolA A=A HA9] oF 3.7% oW 2,
golLel7ksdla 5 11 9] AG240fA AFE ETF = HA19) 0.1%°]th

AP W ETF 71E9] F4 2ol Aot £, SvjA99] i
ETFQl SPDR Gold Shares?®] & =27} 0] A ETF AUMY] 50%E
RS Qlek. ol A & ETF AUM HiH|Z% 26% 30|t o}AJof
Agut 1 9] Ao} AA ETF AUMREHE &t} §3} ofxjo} 4] 5%
ETF 57k AP W 16%0014] 21%9) Hlg02 A ) Al 388 Asks
Z0® UETh o= & ETFE &% 54 Al £4 84K 8] tigt
If E/0] o] BHgE 4= glom, AGEREE BARE BAL ofgE &

98-S oot

(O™ Iv-3] 2 ETF 23 F0|

24) 1 9| AFS 5%, dolmel3alE, Byl Ariotetulol 5 .
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O

(& V-1) 3 ETF 72

TERE

AUM(E) AUM(E) AUM_ ETF Fund =
=0 109,477 5,762 57,822 19
= 93,741 2,038 15,042 46
OFAlOF 8,018 236 1,748 34
012 X4 3,660 458 1,803 8
TR 214,896 2,123 - 107

Lt. CTA

CTA(Commodity trading advisors)x AEAH AFEAAR= Qu|z
o= A AEA 1ol 5530 Rl tisl AHE shAY ARt
Sk SAF B RS ERITh SEARE SEAREOlA CTAE AlAl APge] A=
FE= AFE PSS e FAE mefelal 85he AgE Aok
v -8t £ AolA HESE A4S A= CTA Ag25 7|8k

T AE Azkolgt B 4= 9ot

CTAE= FAF AgE onjs| whzo] AA| AP 7HEE mefsl7]= ofHt.
SFA|Tt Preqin databaseS 59 2249 JXHE 5 CTA HZHS &-8a=
HEof| tfet Atm IFRE HATE & A + SAHES] Hehd
AFoE FEE BRI Qlok WA, Ak 71&08 Y CTA:
3,7579 EE= AAY F 9%E AASkAL Utk o= Equity Strategy
(24.7%), Macro Strategy (30.9%)2} o] tHEZQI FIAHE FX} HeF fy]
Xﬂo]—X—]O] Szog B H A ohjr

r{n
¢
X

?E
=
rulo

=

25) CTA AZe ZA3E A Qo|x Counter Trend, Macro, Pattern recognition
T T FA Aol A9t
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(B V-2) M2iH oX|HE XI2EE H2 (top-level strategy)

% Change
Q1 Q2 Q3 Industry in AUM
2017 2018 2019 2020 2021 2022 2022 2022 AUM (Q4 2021 -
Strategy ($bn)  ($bn)  ($bn)  ($bn) ($bn) ($bn) ($bn) ($bn) ($bn) Q3 2022)
CTAs 25.2 -14.2 -n3 -0.9 75 5.0 10.9 199 3757 22.9%
Credit Strategies -47 138 71 -16.8 -84 34 -7.2 -8.2 2791 -91%
Equity Strategies -23.8 -237 -18.0 29 3.2 -1.6 -226 -276 1,020.9 -17.6%
Event Driven Strategies 10.3 6.4 -247 -14.9 31 -45 -6.4 -0.8 178.9 -16.3%
Macro Strategies 19.0 -16.2 -95 -301 135 85 1.0 55 12778 4.6%
Multi-Strategy 1886 T4 -314 95 -5.4 -23 31 -1.6 8577 -51%
Niche Strategies 38 13.0 -47 92 171 22 6.2 47 621 13.5%
Relative Value Strategies -41 -204 -47 152 54 -3.3 -167 -125 3783 -75%
Industry Total 44.4 -33.9 -97.2 -44.5 36.0 75 -317 -30.7 4130.5 -4.8%

ZA: Preqin Global Report 2023 Hedge Funds

AN A= olE HE, CTA A9l HiE vjd Z7ksia Q=
Aell, [I™ V415 B, 20229 387] CTA 49 AUM 20154
127] tiu] oF 40% oA 443t Aog Yehdth CTA AZhe 28 %91
HoE 20219 71 £ 142070, 20229 1EV1RE 3EI|7HAE
1,3997fo]c}. Ak FolE HHY v Al /HAE= HERD HAE=
HEY] 47} o} HEY] 4= A= Fadhs A0=E UERT.

K
o ol

A

|
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[2& V-4] CTA AUM Y X2 52 Z0

400.0 2a.0
350,0 20,0
15.0
nn.a "
2h0.0 B0
2000 I I 0.0
150.0 I I | -50
-10.0
100.0 i
S0.0 -20.0
0.0 -2,
[Tl o loNTs il u]nlin] MmO 0 — — o 0y Y
———————————————————— [t Rt NatniNatNatlalRatilalllNal]
[l e No ol olebeloeleleleleolobelololelebelelelolololelslols)
[aifailntiNalfailallailaifaiiatilaiNaliaiRalaifailallalNallnlial RalNal EalilnlEallalnllalFalRal]
P L B Ml L B ety Dl o B e W s e I s e R s o
OOdQ0a00300 00000003 00000000303330
mmm et flows (Fbn) =—(ndustry A0M (5bn)
Z4: Preqin Global Report 2023 Hedge Funds 2|
(23 Iv-5] CTA HE 0|
250 1,600
1,550
200
"E: 1,500
E’ 15 -
g 1,450 i
:%U 100 é
g 1,400
50
1,350
0 J 1,200
2012 2014 2015 2016 2017 2018 2019 202 Q1-03
Year 2022
o, Of launches s Mo, of liquidations Active funds

ZA: Preqin Global Report 2023 Hedge Funds 2
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Cf. #3539 X+

VIXZE s A7FgAAHA HEA A4(Chicago Board Options
Exchange Volatility Index)x= Pl=t FAAR] tfgt 7| W&
Uehfls A 3ot} VIXE S&P500 A9 % 30 599 Al E34%
FEEFA9 7 7HARE WA EAEoR APgdET). waka FAARGo] |RY
FEEY IA (AA) Hed AR BAAEC] d&ste A4, VIXe A%
#H)HA "ot VIXe A3 FASIAY JoE BAlslk= Aol E7Fs517]
ool Aol thet ¥ e EUE ok R0l 8= it shAJRt
VIXOl AAIE IS4 A2(ETF, ETN)ZF SPEAE 5ol Aol A=A
Ao ARH 0w &8 5 YA =k

th3EA Q1 ETF, ETN A2 Barclays Capital®] iPathSeries B S&P500
VIX Mid-Term Futures (ticker: VXZ), ProShares® ProShares VIX
Mid-Term Futures (VIXM), ZL8]1L Simplify Asset Management Inc.2]
Simplify Volatility Premium ETRSVOL) 5°] 2t 9 ETF, ETN 2+
53 odigt ol 19 &8 aFolH S&P500 VIXS| 571 Ee 7]
MEATE F50k= FEHE FA=0] Qloh SRRt o]e] A= Q=
THEEA AEE2 1E A5 AA7E ARl B7E Bk, A W HE
T AT BA] k2 Ao YERTE Bloomberg databaseollA Al&st=
ETF Az 2d, v 9@iste AdEs ETF, ETN 38 452 3
157 Exolqiar ®et 2wy HE RS 7R ALE e
ZAeI). T IHEA RS E88) VIXol| dAIE FAE 7Rs oAl
OFA7HAl A AAI7E Ad&SHithal Bl of#le AR AlmETh

ot AIARY

Wold Exp Aol e B4 BAL ARG A AHPER Tl
ZASA R FREAYAA At R oS BT 7
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FEE e SABRE A2 ERISIIH. s ASAME Be Rt 42
QAT AdEths ARG A2 @48 diifE BAs S4408 A4
S| ol#E Zo&E HQlt

b =RldE7Ieel 285 Asiie (D) A 54 B =3t A
Hl 8-S a6k ¥e Axo] ARMAR A= oPoﬂ A gold BAF Ak
st (2) K FA AE e AHEAE 2 28 FHIE dEske
Zo] gEjAor Holnt AHLE2 1T 4, 2888 At 289
g4 SN oFo] gZlou, FAo] dash AW gdat &8 lzet

Ae At vlgo] wA TAT < ok wEpA golH Zpate] Nkt ETF,
AAHE 5= LEAY BT Ao Sohd AEEAE B e
= e gl 59], CTA HEhe E8oke sRHES S8ttt tiA=4t
WA ZbRl SIRHE A2 ohist FoME 5aks TId ¢ Als
Zo& Helck

2. FUAF7IZNNY £8 ¥ 2 1A AE

2 2vEo) L SYAF/1F0 Wold 4 A oA B8 4 %A
AR etk B ARl A wolstut Sk ol EA
AL BE i ARHL Fefe oS S§IIA St B wet

B AEOAE SEA, 53] 24 7 s
Ggsp] Sl BH0E Wold 4 A4S FEUE HA) 3] koS
A

AR ZeZdet I 14 54 A4S ML 54
Aol T B HES A48 S8u: Wekd AR A 8o
Sedos Yool Aad BHos L8ut uRh wold 51 A4

FAHR 25 Feloh T Yok AP Pt A4 o T
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HA, A BHolM old B Ak 282 4, 7
Fes XEZe)0 Y U HlES Wold Ao TAsT B
7S 2= 9tk 94 Ao A A E CalSTRSSF AP47} ]
iy £} kg 88517 90m 54714 £ A4 slo] 48

A

v
2

r
!

D :lo
ot ok
o
Euigpo) rﬁ
i mo o

X
152 Role] Belehn Sik. ol 7380 Wold A A4S HYS
398 242 AN3L AFH0E FEYS oulaih
olsh 2 M Bl Yol Tt Ae] 98 BHL WA KESQ
E-

1::

—_

ﬂl

N

ol ]H HlolA gal= 7|tisl 2 9l FelE AAsH= Aol sl
W ZEgzlo0l FE g, 24 Atkel A ot A el 2 B
AFTE F2S 709 o] ARl &8 EA 7Y anE AYs=
Z10] %ﬁﬁ}i}. ole GHARI JAEAT B VIS A8T & Ade
SHoIA a3, Wold T2} Ao EAA AdA 2(-) Ee W
FHBAE 2= Aol gt

et 228 47 Be S840 2 49, Hold FAF A4t
o2 Az 7Rso] Ak Edh, Wola Fak Al gt vlE 4HL
I 712 Aol gt FAb 815 FalAdk StE Uz Jlsjlg
oA s AHAES] 28 &Ao] Fzbd ofx|7} EA’ich

CalSTRSY] A= o]9F IH| Qu] Q= AAFEE A&t 152
AN Wola Fab Hekel RMS7F 2EEFAT UL, 89
FEEAE e 371 2% B 22E FAHARC] 747 A7l &4t

_Il)l' f 4
ol

U AT 4 YA, e 4] Aol ARSI 22 F4Ago|
539l 9ol W e 401 B & 98-S FAOL k. E,

_S[D__
RMS7F 7L ApA19] 4=9] HH(specific return objective) sl A9
S| HT AR WE/go] EaiE Al7]of Hg2Rl A ®olE F3f 24l
RZEZC| Q0] BH Aol 7]o45h7] fietolH 0711—1—:% FAAGT W2

26) CalSTRS. Investment Policy and Management Plan (Risk Mitigating Strategies
Structure)
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£ 513 /1) S I A0 Bok 54 712k
Ok AR QA A 28 AT WAk ol Ao

o} B} A & Al aEsfof 5= & TRE 58 34F o A4t
= Aotk TRIAF7IE2 FF 590 gt 5] A

D AHEAPE A v O R = /\O]Eﬁr S-S, 7a-& A
87 52 §rgste] A B HSS &It
A A|A stollA M XV\]":'L—E 2 B2} ApikE a1 B9 919
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