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1 We use the standard financial market classification for DM economies. Our classification of EM economies
includes all countries not included in the DM group - i.e., we do not distinguish between ‘emerging,
‘developing’ and ‘frontier’ economies. The countries in this broad EM group account for a large majority of
the global population (currently 87%) but a much smaller share of global GDP (40%, at market exchange
rates).

2 These projections are made in World Population Prospects, which is a biennial report from the United
Nations presenting historical demographic data starting from 1950, as well as projections (until 2100 in the
latest report) for 237 countries or regions. The most recent report was published in July 2024.
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3 The life expectancy figures we quote are for total population (men and women). Life expectancy is
typically higher on average for women than for men, although the gender gap in life expectancy has been
declining over time in both developed and emerging economies.

4 The standard method for reporting life expectancy data is based on the ‘period life expectancy’ approach,
which calculates the average number of years a person can expect to live based on the current mortality rates
at a specific point in time. ‘Cohort life expectancy’ estimates, on the other hand, aim to account for future
changes in mortality. While ‘cohort life expectancy’ estimates are inherently subjective, they tend to offer a
more realistic assessment than forecasts that assume zero future improvement in mortality rates.
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5 This represents a likely ‘best case’ scenario because a significant portion of the increase in life expectancy
over the past 150 years can be attributed to the reduction of early-life mortality rather than extending the
upper limit of human lifespan. Given the high rates of survival to old age in developed countries, the potential
for further gains of this type is more limited. This implies a probable slowdown in the rate of increase in
longevity in the frontier over time. See Ashwin and Scott (2025).

 These results are based on an empirical analysis using almost one million observations for individuals
aged 50-90 in 29 advanced economies (AEs) and 12 emerging market economies (EMs) during 2000-22.
Physical and cognitive abilities are compared over time, having controlled for differences in other co-variates,
including socioeconomic characteristics (such as education and wealth) and cross-country effects. See IMF
(2025), ‘The Rise of the Silver Economy: Global Implications of Population Aging’

T Thedistinction between focusing on the implications of an ‘aging economy’ and a ‘longevity economy’ is
one that is emphasized by Scott (2023).
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8 Toreplace themselves (assuming fixed mortality rates), women, on average, need to have one female child
who survives long enough to have a female grandchild. The reason this replacement rate is 2.1 rather 2.0 is (i)
not all women will live to the end of their reproductive age and (ii) the sex ratio at birth is usually around 105
males born for every 100 females. In countries with high early-life mortality rates or where there are more
than 1.05 males born for every female, the fixed-mortality replacement rate is higher than 2.1.

 Increasing life expectancy results in a ‘drift’ in mortality, which reduces the number of deaths per year
relative to a population with fixed life expectancy. All else equal, a 0.25 per year increase in life expectancy will
reduce the number of deaths per year by 1/(1+0.25) relative to a population whose life expectancy is fixed,
reducing the replacement rate from 2.1 to around 1.6-1.7. Given that global life expectancy has been rising at
a faster rate than this (0.32 per year), the fertility rate that has historically corresponded to zero population
growth has been even lower, at around 1.5-1.6.

10 Immigration from EMs has also contributed to DM population growth but, even excluding immigration, DM
population growth would have been positive over the past 50 years, despite an average fertility rate that has
consistently been well below 2.1.
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11 The UN population projections also assume a very slow increase in life expectancy, which has consistently
been exceeded by reality. If life expectancy continues to surprise to the upside, this implies upside risks to its
population projections.

12 Concerns over the implications of population growth date back to Thomas Malthus (1798). Malthus argued
that exponential population growth, combined with linear growth in food supply and other resources, would
result in a Malthusian Trap and population decline. At the time of writing, the global population is estimated
to have been around 1 billion people. Malthus was wrong because growth in food supply and other resources
also proved to be exponential. However, while global food supply has more than matched population growth
to date, there are limits on the extent to which this is likely to be true in the future and there have been a
number of more recent studies warning of the consequences of continued global population growth (see, for
example, Ehrlich (1968) or Brown (2012)).

13 Fernandez-Villaverde (2021) is a notable proponent of the more negative interpretation of declining
fertility trends. Our view is more benign than his on this point for two reasons: first, he does not adjust the
replacement rate for increases in longevity; second, he takes a more pessimistic view of the likely trajectory of
future fertility, arguing that countries where fertility is exceptionally low represent a likely template for the
rest of the world. Nevertheless, even on this basis, he still expects the global population to continue growing
until ‘between 2050 and 2060".
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4 The total-population employment rate is the share of the entire population that is employed, unlike
standard employment rate measures in which a measure of the working-age population is used as the
denominator. The ‘dependency ratio’ is given by 1 - total-population employment rate.

5 As we will discuss, it is not reasonable to assume that employment rates rise and fall on a one-for-one
basis with changes in the working-age ratio. However, this assumption is implicit in most studies of the
economic effects of population aging.
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16 Cross-country migration can offset the effects of population aging in countries where fertility is particularly
low, but does not provide a solution to global aging.

17 Although we have constructed the data for both developed and emerging market economies, our analysis
primarily focuses on DM economies, where working-age ratios have already significantly declined.
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HAr: d—ILRYY - v o2 - 70— /NUIREFHZESS, Finnish Centre for Pensions, OECD, National Sources

18 Although not the focus of our analysis, it is worth noting that the average number of years people spend in
education has also been increasing over time. As life expectancy rises, all stages of life are extending, making

it logical for individuals to both lengthen their time in the workforce and invest more years in education.
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MRz —KHNICHL ET2HD0THD . BLEOENFIREEISET . TOFL
FiFIFEFE 2, 2L OEERRZILST TICCORIOGEL TWE LS5, KEOBELZBED
ZIFL1960FATH 5 1990FEMITHIT TRRICHE/N LoD, ENLUIRIKIFIFZEL TL

%, FHUCHMDDLET . HRPEIA-—Ov/N\RED—IOLERTHEE. BLSIF
CAEDFBEEFRSRETIE. WEOEBN S SBT3 rIaEMEIMRIA L L Th Do

AFBEOERICEML TLD D DIDDOEELRRANBERIL. AEFHBICKET 2
ANODEIEDEDTE, REREISL. WENICLDEBELWERICER T 31EAL H 5. €
DL O BHEFOHABED LT B3I DN T RHRBOMZHDORD T S22 5,

MRAEHDOERADEEZ. AOTHEHNTEEDERICSXZHEZERTIULD
MREBLSLTED. tOER. COBRBOIERDEEFIHALDLERORBRET
ICHIDD5T . MAOICADZEADEGH2000FLFAEIC LR LTV S ([RE
10).

FEE 10: REEDEMERIZ. EEFHRAOLZOXRELETICOIDNDS5Y. ERLTVS(#%

ELRDETZEKT B)
FEEORRERFRER/MAN), MENIHBIIERANLRRBEZTY
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HAT D d—ILRY Y - Yy O R JO—/NLIREFREE, International Labour Organization

19 Daly, K (2007), ‘Gender Inequality, Growth and Global Ageing’, Goldman Sachs Global Economics
Paper (April 3,2007)
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Box 1: 20755 A M8 - tHF{ZFBDREAFA

2075FEANDERDFTANE. HHEA )P FILOBRICSHIFTICEDWVWTH D 2015FFTDIM41EE TR E
LI-HBREEEOERTAZRMT 3, PXE 11, 10FEC CICHBEINEFELRMIERESDO TR DOBE
ZR L TWB,

HHOFANE. 2024~ 29FE D HFRIZEMER(2.8%)H2020~24F £ D HIEL AR B H. 2010~195(FIHFX
DA MIEDC32N)EDHELRZ I ETRL TWS, 2 FHEEDMERIFIER DR (3.8%XT
1.8%)% EEIDFHITZEFALTED . COEDFEDLUEIZ(EENF AR ADFTENERICL D
DTHOH. (FRHEELV)EEEREDEICLZDDTIEAL. 77 (HERZR)IFRDMEDIR M
HTHOET B FTRINZD . PEOBEREROES 2BEL ML T, 2010~19F C L& L TRA
DHRERNBSND EFRINTWVS,

ER 11: REFMRIIRLICEEL. HEEORRIITERZ LEDEITS
Market FX Weighted

2000-2009 2010-2019 2020-2029 2024-2029 2030-2039 2040-2049 2050-2059 2060-2069 2070-2079

World 2.7 3.2 24 2.8 25 2.1 2.0 1.8 1.7
DM 1.6 1.9 1.5 1.8 1.6 1.4 1.3 1.2 11
EM 5.7 5.1 3.6 3.8 3.2 2.6 2.3 2.1 1.9
Asia (ex. DM) 7.6 6.7 41 4.2 3.1 24 2.1 1.8 1.5
CEEMEA 4.8 3.5 2.6 3.2 3.3 3.1 3.0 2.9 2.7
LatAm 2.8 24 23 3.0 3.1 2.7 23 1.9 1.6

HAT: d—ILRYY - By IR - 70— NILIREFEES
Id. BHOCDPHEET E SO RIAEREAE L — FFRIZHEAGDLE T TERBEOERSEK NILM
EZREORB L EHICFRILTULS,

2050FICIE. HRBADSDODDBEIEHE. KE. 1V R, 1V RRI T RAVICAHRS & HIEFARL
TVB(COBBICERDOHEE) X FORTIET YRR T7HAT S/ eOs 7ICER>TRH 3), FE
IF2035FBICHARBRADIZE L L TKEZBWRS CHEL TWS, 2 FRIEAB % 2075EICHERT 5 &
HABRDIDDEEIEHE. 7> R. KEEARD, 1Y RIEDB 5 CTXRKEEBWES, BHEN &
2. KEBOAOBEDOREBELARW . KEDBEGDPHERIFZDRR THEL D HABISERS BB
EFRINTVS, BYIAREEKCFIEA DL REFEETHBZE LD 2075FICITHED ~ v F1088F
BT 2EEDHZEFAL TN S,

2 “The Path to 2075 — Slower Global Growth, But Convergence Remains Intact”, Goldman Sachs Global
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KT 12: YHOFiBIE. hE. KE. TVF. 1 2FROT7. FLYD2050FICHRRADSODDRFICHEZ L%

TELTWVS
HRRRDORAE(CK RILET)
7 RealUS$2021GDPtm — r 6o
Ranking 1980 2000 Projection
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8 Canada Canada Canada Brazil Brazil
9 Argentina Mexico Russia France Germany 20 4 r20
10 Spain Brazil Italy Russia United Kingdom
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12 Netherlands Kzrea Korea Egypt m 10 4/ [w
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HAT: d—JILRYY - Hy o R - JO—-NILIRERAEES

1047 EZzRE LISS0OFRBOBRETRZITOICIE. BAMICHBD D) RT EAEEENH S, ERE 1
~OFERETFRATDICTZH LW EZEZR D . —BOFTEIFENUTERVIFRICE TRIT RO
BICEZENND LRV, LHAL. REATAZITS CeDl20FRiF. EERY X 7RATFATIS—
DOEEZELRRE)HDEHEOZE C CDICFHEFT 2MEENH D GDPIFEIZAO. BAR. Fiffop>< DL
LTebL Y RICK>TRESND Z &1,

Economics Paper, 6 December 2022.

21 Because of the large swings in GDP growth generated by the Covid pandemic, the 2024-29 column
provides the cleanest indication of what our model indicates for near-term potential growth.

22 Given the recent pessimism around China’s long-term growth prospects, some readers may be surprised
that we expect China to overtake the US at this horizon. However, three points are worth bearing in mind in
this regard: First, China has already closed most of the gap with US GDP (China’s GDP has risen from 12% of
the USin 2000 to around 80% currently). Second, despite significant downward revisions, potential growth in
China remains significantly higher than in the US on our revised estimates (4.0% vs. 1.9% for 2024-29). Third,
in addition to differences in potential growth, we expect some of the US Dollar’s real overvaluation vs. the
Chinese Yuan to be unwound over the next 10-15 years.
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Box 2: FoiE#EH & FTEEZFOMF MK HEDHE
SEERE C TEEREOF AR HMEE ST E I 2RI, HiE 2 —0OXR Xy MO EURBEICEFAL T
WBHEMRICEBEICRED TWD, 2 ZOHERICEID. ILO2 DS DEHOFEHHEMT — X %
EERF BB O HEICE TR TE %, FHERFEREIZ. BEOEHHOEBMEIRICE DIV T. HEDOEHD
ADFETRE TEERNL TLWBETFTRTNIFEHRE L TERIND, 641 EGEE32HE. FEE32HE)
ICDOWTIThNIHEHBIE. XL SICEETHEINS:

T XZFHROERL T D, SFEHXICHBIT2EERY Z. Fiis X DRALDD S 5HBHH TEEL T
WBADEIGE LTEETY %o

_=
e = LX -
CCT L2IEH@EICEEMICSML TULSFEmXtOAB(DFED. BASNTLBALKELTLEY
SRKEEFRDOAN)TH O L, (3FEH XOMAOTH D, BFH X T. AFPBEOIFEZRD L S ICHET
%o

Z
W, = Z " X Dh—1,h
x=h

CCT\ Py lEFH h-1 CFi h ORI TERFT 2R TH 5. RIEFH h=15REFH 2=84 LRE
L. BCCOmFHEOBFBEORERTET 27/HIC. ILODEEZR ¥ WHO Global Health Observatory
T—RURSFIDETIEFTRZHERT %,

ILOIE. 10~147% & 60~64m D5 EMMBAIEBRZRMEL THED. 65RULIFF—T>ITVRDIIL—
Tl o TWB, 65 ZBR 5mMEMmBROSMT —2h 72\ Cid. I—0OX Xy HEUREEICDOW
TEHR L/CHEHE(C NS OHFHEIZTSR E COSREBBRIDOBMT — 2 DREZRITTWVS) L &L
T, SHOHFHMEICE > TRBE R D, CNEEET BHIC ILODESEUAEDAT I —DBINRD
XD IE. EUDB5~695%. T0~T4m. T5RULED T IL—TDBADHEEZRML TVB EIRET Do H
RDZERBRHNSE, EUDT—RIE. T—TF>IT Y RDESRULEDT IL—TFDEFHERDHHIE. 60EBF
TORBIFEDAICKELLR>TH D, BIRIFTOSREZBRDEABICETIZCETRBL TV (KFk
13).

COREICELDILOT =Xt v bOZBEDESRAED T IL—T% . EUDGSFRI EDEERETEEFEADR
IN—TFDES%E T — 1) Iy L TERAL T 65~695%. 70~T4m. T5mM L. D3DDEMIIL
— DB TE S, HE 141F. EUDOFFH B OEFEICE T 244 1—OX Xy FOEFREX &K
LTW3,

2 Earlier studies in the literature such as Wolfbein (1949) employ a similar concept in estimating length of
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E% 13: 65U EDADEHED R FIE. 601LEFEL EI% 14: EVDFESHARICEE 9 % Mt o#EEHEIR. 2—0O

TORFIFDAICKELHm>TWVS A2y FORARELE<—HLTVS
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working life in the US in the 1940s. In more recent times, forensic economists such as Foster and Skoog
(2004) and Krueger and Slesnick (2014) have used the so-called Markov increment-decrement model (MID) to
estimate working life duration. For more details, see Foster, E and G. Skoog, G (2004). “The Markov
Assumption for Worklife Expectancy”. Journal of Forensic Economics, 17 (2), pp. 167 - 183; Krueger, Kand F.
Slesnick (2014). Total Worklife Expectancy. Journal of Forensic Economics, 25 (1), pp. 51 - 70; Wolfbein, S. L.
(1949). “The Length of Working Life”. Population Studies, 3 (3), pp. 286 - 294.

* Loichinger and Weber (2016) used labour force participation rates from the ILO in estimating working life
duration in Europe. See, E. Loichinger and D. Weber (2016). “Trends in working life expectancy in Europe”.
Journal of Aging and Health, 28 (7) (2016), pp. 1194-1213.

2025%F5H820H 17



Goldman Sachs JO-NIUEE7FIR b

Bibliography and Thanks

Ashwin, J. and A. Scott (2025), ‘A Bayesian Model of Later Life Mortality Trends and
Implications for Longevity, Journal of the Royal Statistical Society Series A: Statistics in
Society

Brown, Lester (2012), ‘Full Planet, Empty Plates - The New Geopolitics of Food Scarcity’,
WW Norton & Company

Daly, K (2007), ‘Gender Inequality, Growth and Global Ageing’, Goldman Sachs Global
Economics Paper (April 3,2007)

Daly K. and T. Gedminas (2022), ‘The Path to 2075 — Slower Global Growth, But
Convergence Remains Intact, Goldman Sachs Global Economic Paper (December 6,
2022).

Ehrlich, Paul R. (1968), ‘The Population Bomb’, Sierra Club and Ballantine Books

Fernandez-Villaverde, J. (2021), ‘The Demographic Future of Humanity: The Trends
(Part 1)’, Public Discourse

Foster, E and G. Skoog, G (2004), ‘The Markov Assumption for Worklife Expectancy’,
Journal of Forensic Economics, 17 (2), 167-183

International Monetary Fund (2025), “The Rise of the Silver Economy: Global
Implications of Population Aging’, IMF World Economic Outlook (15 May 2025)

Krueger K. and F. Slesnick (2014), ‘Total Worklife Expectancy’, Journal of Forensic
Economics, 25 (1), 51-70

Loichinger E. and D. Weber (2016), ‘Trends in working life expectancy in Europe’,
Journal of Aging and Health, 28 (7), pp. 1194-1213

Malthus, Thomas Robert (1798), ‘An Essay on The Principle of Population’

Scott, Andrew J., (2023), ‘The Economics of Longevity - An Introduction’, The Journal of
the Economics of Ageing

United Nations, World Population Prospects (Various vintages)

Wolfbein, Seymour L (1949), ‘The Length of Working Life’, Population Studies, 3 (3):
286-94

This piece has benefitted from useful comments from Jan Hatzius, Andrew Tilton,
Joseph Briggs, Dominic Wilson, Kamakshya Trivedi, Sharon Bell, Peter Oppenheimer,
Christian Mueller-Glissmann, Jari Stehn, Filippo Taddei, and Tadas Gedminas.

2025%5H20H 18



Goldman Sachs JO-NIUEE7FIR b

(NI

LF¥al—>3>AC

HE V> N\FUR V3tT-TUvIR TEY - ZU—_ JohanAllen, Sarah Dong. Megan Petersid. CCICARUR— FTREAThILE
TORBMN. MEORRZERICKRLIEDDTHD . BHOEBCEE C OBERANDOERICEDEEZRIT TOWEVLI CZIAIHL T,

FICHTD DRVRD. RUKR— FDORMEICBH SN TVBZBEAIEIT—ILRTY - v o ROIAO-NIRERAELOT7FJ A LTI,

FMREIE
RENCE DTSR
KEZER S CICKEOREICE D HREE

AERNCERH SN BEIC U‘Z*héLAT@I%EJt%IEt:BS L Tl .ﬂ@%A?i BT AIRBIICEDL BﬁT%IE?&JSW% 2E0  ERERHEEIE
HEETHEXMORE ; 1% X FZ OO | HEDEKBICHRIBMOTME ; BERROEE | BEOIEFNBICH T2 THERL I IHFE
BREXMORE ; REDFRF ; KA OWVWTIE. Y—T v b X—H— $$m%t;xm/vuxr®ﬁﬁo A—ILRYY - B I RIEKERNIECEH
éﬂf:%ﬁ%@fi%(zzs%u IFE T ZREEMRDOECHMERBEEXTVET. H5VETIHENHD FT,

EBNMOBRRER . (FSOREERSTICRENBREDRIL : J-ILRIY - Yy IXDOFHTIE. 7FH UM 7FHIX MO T TESZTS> IO
Ty aF. BLUZOEBREN. 7 A MDFAETRE L TCWARREDSAFRET S CAZIELTVWEY, FFHFUXFDOHmE : 77V
2~ D3REIE. REBFITHAONEZEZTO I-ILRTY - Ty IV X2BONEOER LI L TRESNTVWET, PFUAMIKLZBREDORFE : J
—ILRYY - By I XOFHTIFBE. 7FUIX b PFUX DO T TERZITSE. FRIFTORBREN. 7HUISDRERTRE L TWVWSRE
DRE. R EIIBEEERFTZCEZIELTVET, RKEUAANADTFIR B *luﬂwxfuxr;nibez—wev/ Yy -
TURAYNRZ—DAFETIERL. LA > THAENRAEXrOII 27— 3>, RNOBADEIE. REISDTE#IRE T 32FINRADORA
22413 2 WFHRA2202DBAMR IR 5B WVHEENH D £,

KEUN OEERMIF D AR CHRFICE D CEMDHREER
UTORRERIF. KEEZS MISHREICE DS I TICEHINLBEMMNMI. SEEBMY THATRIYROSNTWEHDTYT, A=A FFUF7 1
—LRERY Yy IR F =T U TPy LtdE LU Z DEERIEBanking Act 1959 (Cth) TEZR S NS A —X LS TOJAW’E\?E% ABE T3 7%
CA—RRSUTICBVWTIRTY —EREZRBITLZCHBBROTEBLZEC L HHD FEA. AERSLUOXREBEROAFPHAEIF. d—ILRT -
Y I IDBRICER LIBEERE Australian Corporations ACtTEEIN T S "wholesale clients”@%&%i@‘%%é: LTb\i@“o ﬁﬁﬁﬂ@fﬁ&t:
Hich. d=ILRIY >V Yy IR F—=I T J—"L_ 172270—=/N)L-1 >VRX I\X/ MUY —FOHEN. BEERTE &?’5&%6&0%0)@@
FEANTETIHFEPTIHEEFR. TOMEKBICERE T2 eABHDFT, d—ILRIV-H v I -F— X ~ZUTORDD BB EEICET S
WRICEES L TED DZH YT LI Ha (13, %@%Fﬁ’P%A@%ﬁﬁ@ EBE IS8 UEFETHRNBEBTZehHD £, ﬁéj—F BT
S2REHEICEAL THREASHDERENEFNIHEEIETMNEERTHD . ELOERROREBN. FHEKIA. DLAINEREEET S i< d
IRy IZRDMER L= DT, BFKIE. CNSDOBERICEDSRETEZ L 3156, YUXERHIBESOREBM. MBI, BEMIC
ﬁﬁ@ﬂ’(@%b‘%?ﬁu CCEELETV A=A MTUTHELVZa—I—F Y ROO-ILRYY - Yy I RIHITZHIEZERICET Z5EREE
WA= RY Y B IRIBEFZF =AU TR R)G—FORIIEICEETEZR > —I&
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html # Z&E < 72 S W TSI 1 TS5 VLRG| ZES(CYM)
Resolution n. 201CB8fR ¢ 2 BRIBIRIC DUV TIE. https://www.gs.com/worldwide/brazil/area/gir/index.html% 28 < 72 & L\ CVM Resolution n. 2055
0ENBRINZIEE. AXDRBICEICHIZORVIED, AEHOYOICREHINIERIOT7F ) X LY. BENEET S, KERORBICERLS
EEEES. JSUINTERERINALTFIRNEARDET, HF4  COBRIIBIRBEOAZENE LTRHESNTED, WHARZIRRICE
WCHI=IIRIYY By IR - TUR - AVNZ—ILELBNTHDIFBABEAND AT A DFSZES| T2 HDLE. BERDE L. F(3@8H
CLTHIRESNBARETIEHDFEA. d—IILRIYY - Hw IR« TUR - AYNRZ—lE. BEINZHFTHDIAEEENTFTHDOVHDRBZEFICEN
TbT1—7— E:L,’Cg_ﬁ*h’Czbbﬁ*\ BEAFTHAOESOESINIFFI SN TUVWELA. AFHADEEICE > TFHFEDIECERDORTTHNELLES
NTWBEHEENHD ET. DT ADIESFIFEODMOBRONFT A TOES I Z#CHFLEINZHEIF. J—IILRYY B v IR~ TIN—TF 120D
BESHTHEII—IRIYY -y IR - DhFE - A VO FRIFBRINICAFTEOT =T —ITE KL T2V, BE | AERHIGRHE SN
HHTF A SHDAETRE L TVWBEEDOEMAESSICEAL. IOICFHFELWBERNACABDOEICIE. d—IILRI Y- H v o X(TP7)LLCICEBWVWES
DRIV, AR I RERHIEH SNIAEICBLESICHFLVLWEBRNCABOBICIE. d—-ILRIY Y Yy IR R)EFa)T70—X- 7>
ANR—hk-UIFy R SEBICHITZ I —FT7F IR Fﬂﬁ%ﬁlNHOOOOOM%\ 951-A, Rational House, Appasaheb Marathe Marg, Prabhadevi,
Mumbai 400 025, India. EAESESUT4140MH2006FTC160634. EEEES+9122 6616 9000, Fax+91226616 9001 F THBWLEHLEL LT L. d—
LR 4w ZIFABRNIEZEH SN D (Indian Securities Contracts (Regulation) Act 195685218 (h) TEZR SN D )iEEz 1% FEEREL TV
BIHEDHD FTT, AHEMHBADKREIIHIH AV EHVE T, REDRICIFEET 22 TOXELT FEREL EFTAL TV SEBIEER. RUNISM
BHigld. RERICH L TEESIHFNED /N T =<V 2H D WVIIRE) 2 — /%ﬁﬁﬁéewfiﬁoiﬁmoj—»P?>~&v7XﬁﬁAﬂt¢z
VFq =R TS5AN—=k-1= T/h®:/7v47>x F 74— RUIRERBFIB L DFFIE
https://publishing.gs.com/disclosures/hedge.html - /general/equity’x CEER <728 W\ BA | ERIEGRES EEITRICED 2FHDF T 2R <
2TV, BE I AERNRUVEOT7TVERE d—ILRTY - By IR DRBROBENHVED . BESMREY —EXBLUEARATSED (70
Tyl atIIIRER] ICEIT DD TY, RERHIERH INIEEICBBLISICELWERACARDKRICIE. d—ILRTY> Yy o(TY
FILLCY IIIFEEFTEBVWELELETV, Za=S=5 YR d— LRIV By IR Za—I—F VR U Ty REIVFDOEERLIE
(Reserve Bank of New Zealand Act 1989 CEZER SN 5) [ ERIBITI THIFBETAKBI THH D A FERNS LFUAEBROAFPHAEIF. dJ—-ILR
Iy I ZDBIRICER LB EZRRE. Financial Advisors Act 2008 CEE SN C LV S wholesale clients’ D& &E R E L TWE T, A —XA+Z
V7EL0Za—0— SYROA—ILRT Y - Ty o IBIBFEERICEAT 2HREEIE
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html % Z & < 72 & O>7 O 7EPTRAEINIAE R — M
O 7ATERINBLETIFA. BROEGZEBN L LAWER - 947 CEXé@'éB@’CZVSD\ O 7 OEETHEICEE T 22D REDEHENIC
BIIZ2FTMEREIZHDTIEHD FHA. FAEUR— I OSTELSKIRGFNCE D EAADITOHREZBR T 2HDTIEHD FHA. F
foeo BEDESBERICHEITZHDTIIR L. BEROFERR. ®ETO T 7 LNELIEURITOT 7 AN EDHTEZ B ERLIZDHDTT, &
BREICE D BERCZOMOTETHICOVT. - RIYY Vv I E—DEEZEVWHIRET, IVHR=I XERICETZ2H5023%
BICOWTIE. Y Y AR—IILSHEBERORFIEZT. AEHOEANEFEE> TVWAO—ILRT Y - H v I X (2> HR—IL)Pte.(Company
Number: 198602165W) & THBEE 12TV BB | AERHIBEREHOAZENE LICDHDOTHD . HHOEELELICEH TS CIFTIEE
Ao FREICEEL EL T %§@¢X§U R HBEEICTHRE TV, REDERICODT XL TUMELDRERINETZES DD LET, HH:
RESFTHEGHBORIICE VWV TEAREROERICKIT 2 H5FHKIE. AENZAERNTID EIFfc, 37T U MEEENREL TV SR
EICEIZBEDT-IRIY Y By I UR—MEEELTERAWVCIESE. IRV By IR-A 0 E—F>aFilhbErsnic) ROES
ZBRLTTFEV. INSDQURIEEDELCAERTER L cERBEORERSz CHRLEDAI. J—-ILRIY- Ty IX-122—F>3F)
FTEBLWEDE T,

BRMES L SUICKE : REHEE X /0 3IREHE e HE, 2R 2 T OMOBROFEN LIRS, L CEAOFRORR F 72 I3FHER DRADE
A FEHE BT 2 RERITEREI >\ TORNES S & UIEERIFAI(EU) No 596/2014z R 9 2 MNEESRZEHEMRA(EU)(2016/958) DE65:21A

202555H20H 19



Goldman Sachs JO-NIUEE7FIR b

(EEOFMEES B L CBMNEAEBEEED 5 OMIRE ICREOERNECRICEAAFNZE2TRAGZO)ICEET ZRERIT. BN TORERREIC
RI9 2RISR R 1B 8% 508 L 7ohttps://www.gs.com/disclosures/europeanpolicy.html T ZE W /27217 £ 3

7 O—NILRAEER | BEmikE

=R By o207 A=NIL- A YRIAMAY M UF—=F(F @HRTI-ILRI Y- v I ROEEFRAITICHEEROHETEEAZIT> T
WEd, HAZMOI—IILRI Vv IADA T« AICHKETZT7 U ME ERSLUDRE. X7OE A8, TRAR. R—r7 U8
BICEY EEARZRETL TWE T, ABMOERICOVTE, A=A hSUTTRI—LARIY - H v I 2-F =S U TPty =7 v K (ABN 21
006 797897 7o VI TIEd—IRIY Y Hw IR - Ry TSI AL T T VORI J7OLR-EEUTUFRSAD. INT VWD -
dZaZr—>ay - Fyx)-d—ILRI>-Hv I X-TZI)L 1 08007275764 H & U/ F 7zIE contatogoldmanbrasil@gs.com (FFH DT FIIKEA
5% IC BRIVEDE <723 L), Canal de Comunicacdo com o Piblico Goldman Sachs Brasil: 0800 727 5764 e/ou
contatogoldmanbrasil@gs.com. Horario de funcionamento: segunda-feira a sexta-feira (exceto feriados), das9h as 18h. AF X TIFd—IL R > -4
WOR-TYURAYNZ—=P EETIFI-IILRI YTy I(TITILCH. A1V RTIEI-IRI Y- By IR(A Y R)EFa) T4 —R-T5A1
R=—r-UZFy P BERTEI IR Y-y I EEESFASHD. BETIEI IR Y By I (PO TILLC Y IILEZHAN Za—I—-F Y
RTIED=ILRIY Y By IR Za—I—=F VRIS Fy RA OPTTIEO00d—=IL R V-t w7 ZHN //ﬁT-)L’CLJII—)H\V/ Twv o
(2 > HR—)L)Pte(Company Number: 198602165W)AY, KETIFOA—ILRI>-H v I X-TYR-DYNZ—H InzfTVWET, d—ILR<>-
YV IR AVR—=F2 3 FIIIRENTOREROREBZETEL TULET,

HE I —T7 > ZREEEB(TPRAICK DA SN, RESRITHEREE(TFCANR S NICPRADEE#Z T2 —IILRY Y-y IR -1V E2—F
SFIIGSI)IE. REERRICE T 2AEROERZARLTHED T,

B FMEE : PRAICK DERRI . FCAR S TNCPRADEE #3211 2 GSIIFUNESABIEAO LU TOEEMY TREER*BEHRLET (L7 T
DRRE. 412V 7 RLF—FF. TOoV—20FE. /IO —FE 74 >FRENE. 7L RENE; 75 VXA TlE. 75 0 A@e2H%
BB AT AL IEREAE (TACPRI)DERAT L. ACPRY 75 > RERMIBT(TAMF) A BEE 5 Z X IZA4 5 GSI - Succursale de Paris(/V ) 2 /&) A A &R = Bl
LET ; IRAVEETIE. AT VEAESEE | ZE 2588 SMN7=GSI - Sucursal en Espafia(¥ R ) — RE[E) W AEER #EH L =9 ; GSI- Sweden
Bankfilial(X b w2 7AR)L L35 [5) (FSwedish Securities and Market Act (Sw. lag (2007:528) om vardepappersmarknaden)554E4I8(C B D ESFSAL D I8
SEREICLTEAINTSD. Rz —FT Y FEATHEENOBRBEZITVWET, RV TEMEINIcERKETHD . B—EBEEXH-XLA
THEUNPRIBITOEED TIL—FT > v ILIRFIOR[R D £OMD R TIE R Y EHLERETE T (Bundesanstalt fur
Finanzdienstleistungsaufsicht. BaFin)& & TRV @EMBIBITOEE AT D2 I—IL R >y o 2N F—0w/SSE (TGSBEJ) AN R V&EF
HMEAS L OFNEEBRIHA TCSIA A SN TVWARWESEIS CREERZERLET ; £/t 7YNY—2JEETIE. TNV SREETOE
Bz2F5CSBEOARY/N\— > &(filial af GSBE. Tyskland)h\FRAEERI ZEA L £9 ; X1 VY EETIE. (RSNEFT) R+ VIRITOEART
DEEXR & 72 5 GSBE - Sucursal en Espafia(¥ R ) — REE)VDREER B LET ; 712U T TlE. BRI 2BULREERN T X 7iE{T(Banca
d’ltalia)B & U1 2 1 7EEEENS | 2B 2 (Commissione Nazionale per le Societa e la Borsa “Consob”) DEN T DEEE TSR ¥ 72 % GSBE - Succursale
ltalia(= 5/ RE) D HERERZEHA LET ; 75> A TlE. AMFEACPROEEE TR ¥ 42 % GSBE - Succursale de Paris(/S U X [E) W\ AEER #BH L =
T 2T —FYEETIE RSN 7-EE TSwedish Financial Supervisory Authority (Finansinpektionen) DER T DEE XI5 © 7 5 GSBE - Sweden
Bankfilial(ZX b w ORIV AL E) D RAEER BB L £9,

— RV R B REIE

FERE B EREADERIEROBE BN LTOVET, J—L T -Hv o BT 3BETREERE. AGKIIEETE3 L BhN3EEOAH
BRICEDVTER TN TVWETH, HHZZDERME. T2eMICBI28EraVEtA. AERIIEEH INBER. ER. #HE. FEFILTK
ERFETREOHDTHD. FFOBHALICEREINZHZEDHD £9, BHIFAEHFTOBRE GENREFE TEHITDLOICLTLWETH. &
SEDEBRABEICED. TNMHATETRWVEELHD £T, FHICEITINDI—EOER ) R—rZBRVT. KEDDUR—METFH )X ORI
SODZRNAEREBEVWVTHEITINE S,

D=L R -Hy o RF, RERITER. REBRXEBHS & IS EHz A TRMET IMERMAM T HHEFTO— /N A ORI XY
U —FHRAERRE L TV EBEOAED LIRERITEOMOES FOBEGRER > TVLET, KEOTJO—H— T4 —F—ThH3I—ILRY
VYO R TR AN TSR E RRELH(SIPC) (https://www.sipcorg) ICMNEE L TWE T,

RO —)LRBHE, bL—H—ZOMOREBIF. OFEIIFEET. AERTHERSNIBERERLZNEDOTIHICET 2 I X b OREHK
T, BHOBESLOTU D /NLEGIEFURMT 2 eh' B D 9. BHOBEERMI. 71 > /VULEGIERF. REEFIE. AERTRIN
TRERBOCERCEALABVREREZ TS U HDET,

éﬁ&&oéﬁ@%L . BE. HEBIE. ESHDZIWEI—IILRY Y v IRDRIS—TELENTVWERWVWED., KERHNIEEH NS
IEREBRDB LHNIL)DEVFERTDHFE. BLURBZRELTITS>ZehHD £,

LYHFEDOIY T 7L VAT HHOMOEFIDRESE#ST. T—RN—FT s DAE—H—DRIREF. BT LHBTO—NIL s AR XY
e U —FOREZ RMLAEHDTIEAL. FLEHEHORRARBETHHD FE A,

CITHRBZY—R/S—F 1 ld. E—IILRABYE, fL—F— Z2OMTOT7zv> a3, BLUOZTORBEREESEHA. ABRTERSNI-2/RE
FICDWVWT, ABRZHELIL T TR MDORBENER T BRI a >V E 38 HD &I,

FERETHCERE, €I — 2B RET —VICEREZBLTVE T, RERIIHHNERTI2ERBL I 2 —RNOEREEDRBEL /T
F—RYAEHHLEDET2HDTIZBL EREEDDHEZRELEISETZ2HDTLHD FEA

AERICBITD. HBIEBIIFEIZ—RNO—DD LIISERDT VAT« FlcldT L2y FEERICEIT I IHEEIE. WINDBARERTH LR
BT —RERMIZHOTHD. T—IHSUIDE L THEASZHE T ZHDTIEHD LA

RERSTA - BADEEL B2 & 50EH TORMIEF DTG L IIBAZEDZDLDTIEHD FHA. AERIIBAMIT DR ZERT5HD
TIRAL AL DOEEHROFEDRESN. MBI HLIEELZERLILOOTLHD THA, BEKIE. FEHOVLD B ZER EIdH#HE
BICEDOIRETHZ CBHETH. ZORICENSHEZRROBEDRRICEH TS XD EDNEZERICANSZNETHD . BEE HIUIHTFET RN
A ZAHEHTHFIRICHEZ RO THFEV. RERHIRH TN TV 2RENROMIE CME. BLVENSH DS TIEIFEE TS B D &
To BEDRBIFFIRD/NT =XV REHKRTZ2HDTIEDHD FE A FROPERIFFRIESTNTVDDIFTIZAR L RETAENNEL 5 L iddH
DIFET. REZHIIFEOREDMIE CME. BLUVEZNDBSTIGRICI AT ROEEEZS5X 5 BN ET,

S AT 3. BRUZOMREBRICERTZIEEIIKRIRIIIEZELIEAHD . IRNTORERICETREE | TIEHD FH A, REDEE
ICIFd—ILRY Y-y o2DBHED L IET 7 ~https://www.theocc.com/about/publications/character-risks.jspd & T
https://www.fiadocumentation.org/fia/regulatory—disclosures/fia—uniform—futures—and—options—on—futures—risk—disclosures—booklet—
pdf—version—2018%3& U CTAFAIGEA A T2 3 VB L UEMICET 3 RITOBRER T L < BFHALIET V. 772 aYDEVWETED ZHlAEaHE
BRATLY RREDF TS 3 VEIERTIEEG I IR MDD RDEBZ e HD FT, BEENZ CHFZOHIESBLOIF LTV

JO=NILAYRZIFRAY ;M UH—FHRETEIRBILANILDOY—ER 1 JO— /LA YRZAMXAY MU —FHRETZF—ERDLAILZG
SUICEERAIE. S22/ —Ya RTINS HECTFRICETOIEERDOCBE, BFHRD U RVFECPREDER DT LS VICKBNLIRER

(Hed. 72 —E/. RE. EI%). St ORFERESADRRPEHE. SEERISIC & B0 Vo A BBREICE D, S OHAES
BLUOHNDMOBEICIRETN I —ERCERZHBENHD £, —D0FlE LT, HEDEMEICET 2 AEEROREITRICBIZMRETN

202555H20H 20



Goldman Sachs JO-NIUEE7FIR b

ZEEED VN BHBREEITREY = JH h‘G]\%‘JﬁE?ﬁu T'JZh®77/9x/9)bﬁ$ﬁ®56”2:735%m0)7 BD. T—RT4—R%E
DIFERICL SEFRELZFEBINIEEHROVET, 77 U FORENGHERROZEMADHESIEL —7 « VI P ERHKME, FEFEOKR
BARZER)ICDOVTIE. HH 3EREZSCHAE ) R— MEM’FE}Z‘W’L\ LHBERAITRE Y T T w\@?%%ztuo BFIETEIIMNEICSL
TZOMFEICED. HRVAR— M ENERITIRZEROH D TN TOBRICLEICEHBEIND ETIE. WHAIBRICHRESND ZCIEHD F
Ao

IRTCOFABEERIEFHRITFRICE D EHOBEERITHER Y T U1 b TIRTOBEIC—FICEA SN, BMEAIRECADFT, ABEERDOITA
TORNBHYHBEEAITICBRGA NN, B=ZEFEO 7TV —2—|ICRESNEDT3DITTIERLL, J-ILRIY - Yy IREE=FEDT I )Y
— A=l LB EHDAEEROBERICEEZESTLEDITTEHD FHA. —DULOBEMIEEYHR. BEIVSABEY—EIEFT)ICELT
CHRIARBERFAEERCET L. TOMT—RICDOVTIE. HHOEXBYEFICBMLWEHOE W <A\ https://research.gs.com% CEL 2 W

ZOMOBEREBEICDWLTIE. https://www.gs.com/research/hedge.html% ZEBB UL =72 < H\. 200 West Street, New York, NY 102820 1) % —F - 3>
TIATVANBAFTBRENTEERT,

SR mENG JEEE37 RICE D 2 FHDKRR
FERCCHIC. RIBMEG | CERNTE TV U561 SERMBREE|0EREZ L CBTACIET V. RBMEG|IZThN35BE1d. &E
REICTEDFHEHE(Ic e 2 1E. OB DBEICIF. HERZICH L. ZANCEERCEB LIcFEEEROEAFHHE L EESR. REE
D%OD‘&HEIOJ%’\ I3 BIRC CICRESNICRFEFHER S LVERRINEOHRE. )z CaBVLILRUBAENHD ET, Fle. INTOERE
i BET SR X0 H 0. ERHNOECE - 25 - BRER. KBRS, HIE5. Piﬁuu*ﬁiﬁ\ SRKEZOHHED. RITRFDOERT,
%@1’@?5@& CNIERBEEOEHICLD. ZEHOBRFLIIZIVWEBHELSZEEZNNHD FT, oI TUNT« TOBIEGIDBEICIE. Bt
CDERICEDEANGEIEF SFRAESFeHERICELANTV LS I L. MR T JE?JM%DE%%%# LJ\*LT Wele<AgeMeHHh. TS50
EEENC DWW TIFBES | OFBEMRIEEEDOH = LB 5 pJaEEN % D i?(é’oﬂi%l@%ﬁo)ﬁu&%%@gﬁ IS BHEIE RERTIIERNRGDES >
TVWERWOBEETEEEA), Flo LROBRECNIEREEDORFICLD, RAISFDHEE LEZBEF BT VWEBZNEL 285 ENHHD
F9, THIC. BGIDOBRAICK - TIE, SREMEG |/£#17%%16x%115%6373\mm%nuﬁ T O L BN T OMEICIHEE T2 DICEDL D55
an'dn iik‘g“o BE. BRBICFEHEELUVIXVIEERD FTOT. 4ZERFOZNMEINXNEECERREICEEERAITENZLE
FrH < TET VN,

HERTEEAB N % 258 ISR 2 1TETE 2 BHBICFIRNH D IO TEENBETT,
HPRAIRIISRIA. BENERSBESFORER TSRENMI TN TV SIBEIE. FESNIRTHORICES DR T T2 58I H D £9,
BE%E -y T v AEESSHAST EREREE XS BRYHRR(ERE) 5695

Bﬂﬁ’fr’;g .EE&;E%%TM\ —RRALEAAN SRS R R —REEEABZRERERNG | XEHE. —REDEARESEBR. —MREEEA
AAKRER

©2025 d=ILFT> - HvI X

Ch50Y—E2ZBLETHBERICEHSNIERIE, EANGRAZENC LIBEICRD. ®/F Fn. 2. BLE. EXAEE. RUHRHER
bn‘cui?o d—=ILRYY - H v I ZXOBERNREBMCLIBEEZETIC. BRETRECIEIN—T T4 Y IBOVWDRZIEHOER £70I3BEL L
i%@ﬂﬂ@b\b‘ﬁéTU/\T’r THEF @R T—4. BHYOERZENE Lic. KEROESELIEUN—RIVOZ 7Y VI %752
CIETEFEFR A d-IRTY - v I XOBARHALERICLZBEEEZETIC. $'P§§E®%§BBL< [gF—8%. 74—<v rEBHTE=ZFICTL
T Ff7. KB FRIFERTZCIFZLANTVET, COFIRICIE. RFROLIH L < 1F JB%W&%Eit FATHEEAN)S X T LD L
—ZVIR T A Fa -V OENTHA. kR AT O0—R BIET3Z 8. b LIUIKRBROLIHBH LLIE—BEEZS LTcHBDE T
LICHTZ OV TR ERIEA YTy L TURHERIFERTZ e 2EAEFITH. CNSICRESNZHDOTIEHD FH A

202555H20H 21





