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GS Global Factor Index

(“GSGFI5E”)

 Index Key Facts  Overview

Ticker GSGFI5E Index

Index Sponsor Goldman Sachs International

Index Calc. Agent S&P Dow Jones LLC

Launch Date May 12, 2021

Volatility Target 5%

Leverage Cap 150%

Return Type Excess Return1,2

Index Deduction Rate 0.85% p.a.2

The GS Global Factor Index (the “Index”) is a rules based index, 

calculated on an excess return basis2, that seeks to:

o Be globally diversified: 

Provide exposure to a global basket of stocks with exposures 

to the Value, Momentum, Low Beta and Quality factors (the 

"Underlying Equity Asset") and a 10-Year U.S. Treasury 

Rolling Futures Index (the "Underlying Fixed Income Asset") 

(together, the “Underlying Assets” 1)

o Allocate based on the business cycle: 

Every month, the index allocates between the Underlying Equity 

Asset and the Underlying Fixed Income Asset based on the 

market regime, as inferred from a signal of economic activity

o Dynamically manage risk: 

Allocate weights between the Underlying Assets such that the 

risk contribution (based on a weighted volatility measure) of 

each Underlying Asset, as adjusted by the multiplier based on 

the market regime, is approximately equal

1 Excess returns for each Underlying Asset are calculated over the return that could be earned on a notional cash deposit at the Federal Funds Rate (with such deduction applied

at the underlying asset level). Before applying the excess return deduction described, the Underlying Equity Asset is calculated on a net total return basis (with net stock dividends

reinvested) and the Underlying Fixed Income Asset is calculated on a total return basis
2 The weighted excess returns of the Underlying Assets are further reduced by an additional index deduction rate of 0.85% per annum (with such deduction applied at the Index level)
3 GS FICC and Equities as of April 4, 2023. Backested performance until the Index Launch date of May 12, 2021. Backtested performance is for illustrative purposes only. GS provides no assurance

or guarantee that the Index will operate or would have operated in the past in a manner consistent with the backtested performance. Performance figures are net of 0.85% per annum index deduction

rate and deductions at the underlying asset level. Hypothetical performance prior to the launch of the index on May 12, 2021 refers to simulated performance data created by applying the Index's

calculation methodology and strategy to historical levels of the Underlying Assets and signal of economic activity. Such simulated performance data has been produced by the retroactive application of

a back-tested methodology. Backtesting analysis results are for illustrative purposes only and no future performance of the index can be predicted based on the simulated performance or the historical

returns described herein. The historical Index information from May 12, 2021 reflects the actual performance of the index (in the chart above, this historical index information can be found to the right of

the vertical dotted line marker). Goldman Sachs provides no assurance or guarantee that the Index will operate or would have operated in the past in a manner consistent with the backtested data.

Official index levels of the GS Global Factor Index are calculated by the calculation agent: S&P Dow Jones LLC.
4 MSCI World (NDDUWI) is a live index published by MSCI Inc. US Treasury 7-10y (LT09TRUU) is a live index published by Bloomberg. The “US 30/70 Equity-Bond” is tracking an excess return

index (net of 0.85% p.a. fee) rebalancing monthly to 30% of US Equity Futures Rolling Strategy Index (FRSIUSE) and 70% of US Government Bonds Futures Rolling Strategy Index (FRSIUSB). The

indices are shown on an excess return basis by subtracting fed funds in order to make them comparable.
5 Calculated by dividing the annualized performance by the annualized realized volatility since October 21, 2004
6 The largest percentage decline experienced in the relevant measure from a previously occurring maximum level

 Strategy Realized and Backtested Performance3, 4

 Key Realized and Backtested Performance Statistics3, 4
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GS Global 

Factor Index
1.81% 1.23% -4.20% 0.47% 3.69% 4.76% 0.78 -16.29%
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Equity-Bond
2.98% 3.05% -4.13% 1.96% 3.17% 5.84% 0.54 -18.53%
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GS Global Factor Index

(“GSGFI5E”)

Monthly Report as of April 4, 2023

For Financial  Representative Use Only

in % Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year 

Rtn

Ann

Vol
Sharpe

2004 0.89% 1.21% 1.96% 4.11% 5.94% 0.69

2005 -0.04% -0.31% -0.67% 1.08% 1.69% 0.21% -1.58% 1.02% -0.39% -2.38% 0.72% 0.93% 0.19% 4.93% 0.04

2006 0.42% -0.02% -0.46% 0.42% -1.45% -0.19% 1.08% 1.84% 1.07% 0.41% 1.07% -0.88% 3.29% 4.87% 0.51

2007 -0.46% 1.24% -0.26% 1.20% -2.42% -1.75% -0.23% 1.64% 1.35% 1.43% 3.16% -0.15% 4.70% 5.11% 0.84

2008 1.64% 1.29% 0.77% -1.67% -1.30% -0.08% 0.27% 1.03% -1.40% -2.30% 3.12% 1.33% 2.58% 5.85% 0.44

2009 -1.16% -0.67% 1.65% -0.94% -0.86% -0.44% 1.98% 1.19% 1.32% -0.28% 2.55% -2.18% 2.07% 4.27% 0.48

2010 0.17% 1.12% 0.44% 1.10% -0.93% 2.04% 3.03% 1.19% 3.01% 0.76% -0.70% -0.03% 11.67% 5.05% 2.31

2011 0.28% 0.95% -0.05% 3.53% 1.42% -0.45% 1.32% 0.18% -0.75% 1.36% 0.17% 1.55% 9.87% 5.10% 1.94

2012 1.77% 0.34% -0.76% 2.04% -1.31% 1.59% 1.40% 0.57% 0.61% -0.93% 1.10% -0.73% 5.76% 4.34% 1.37

2013 0.71% 1.85% 2.12% 2.36% -3.12% -2.64% 0.60% -1.21% 1.98% 1.41% -0.07% -0.55% 3.29% 4.25% 0.78

2014 0.49% 2.09% -0.68% 1.24% 2.50% 0.36% -1.19% 2.27% -1.86% 2.64% 1.86% -0.61% 9.35% 4.26% 2.20

2015 2.80% 0.16% -0.01% -0.27% -0.09% -1.74% 1.87% -2.46% 0.90% 0.61% -0.84% -0.61% 0.21% 5.02% 0.04

2016 1.95% 0.77% 1.84% -0.02% -0.22% 2.27% 1.02% -1.29% -0.04% -1.75% -2.45% 0.70% 2.71% 4.61% 0.59

2017 0.79% 1.78% 0.32% 1.54% 2.37% -0.83% 0.59% 1.14% -0.72% 0.50% 1.00% 0.38% 9.18% 3.60% 2.60

2018 -0.18% -2.64% 0.87% -1.24% 1.22% -0.58% 0.58% 1.32% -1.22% -3.19% 1.44% 0.08% -3.60% 4.48% -0.76

2019 2.27% -0.27% 2.46% -0.13% 0.43% 2.95% -0.60% 2.68% -0.94% 0.58% -0.16% 0.55% 10.17% 4.61% 2.21

2020 3.51% 1.37% 0.37% 0.64% 0.23% 0.13% 0.83% -0.35% 0.01% -2.23% 1.66% 0.74% 7.03% 4.18% 1.68

2021 -1.47% -2.52% 0.19% 1.80% 1.14% 0.69% 2.11% 0.77% -3.61% 0.58% -0.26% 1.80% 1.05% 4.93% 0.21

2022 -3.54% -0.69% -1.61% -3.03% -0.04% -2.58% 1.48% -1.87% -2.74% -0.27% 1.40% -0.95% -13.67% 5.24% -2.62

2023 1.33% -1.88% 1.81% 1.23% 4.93% 0.94

 Monthly Realized and Backtested Returns2

1 The Market Regime shown in the table for a given Month is determined on the last Index Business Day of the month and would apply to the underlying asset weights in the following month.
2 GS FICC and Equities as of April 4, 2023. Backested performance until the Index Launch date of May 12, 2021. Backtested performance is for illustrative purposes only. GS provides no assurance

or guarantee that the Index will operate or would have operated in the past in a manner consistent with the backtested performance. Performance figures are net of 0.85% per annum index deduction

rate and deductions at the underlying asset level. Hypothetical performance prior to the launch of the index on May 12, 2021 refers to simulated performance data created by applying the Index's

calculation methodology and strategy to historical levels of the Underlying Assets and signal of economic activity. Such simulated performance data has been produced by the retroactive application of

a back-tested methodology. Backtesting analysis results are for illustrative purposes only and no future performance of the index can be predicted based on the simulated performance or the historical

returns described herein. The historical Index information from May 12, 2021 reflects the actual performance of the index (in the chart above, this historical index information can be found to the right of

the vertical dotted line marker). Goldman Sachs provides no assurance or guarantee that the Index will operate or would have operated in the past in a manner consistent with the backtested data.

Official index levels of the GS Global Factor Index are calculated by the calculation agent: S&P Dow Jones LLC.
3 Excess returns for each Underlying Asset are calculated over the return that could be earned on a notional cash deposit at the Federal Funds Rate (with such deduction applied

at the underlying asset level). Before applying the excess return deduction described, the Underlying Equity Asset is calculated on a net total return basis (with net stock dividends

reinvested) and the Underlying Fixed Income Asset is calculated on a total return basis.

Underlying 

Assets
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 2023

Equity 4.86% -3.06% 1.73% 3.40%

Fixed Income 1.98% -2.92% 2.92% 1.89%

Index 1.33% -1.88% 1.81% 1.23%

 Excess Returns of Index Components (In USD)2,3

 Historical Weights (Post Volatility Control)2
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 Market Regime Determined in the Index and Average Strategy Weights (Post Volatility Control)

Regime / Asset Class
Regime / Weights

(Mar-23)1

Regime / Weights

(Feb-23)1

Weight

Change

Market Regime Lower Economic Growth Lower Economic Growth n/a

Equity 8.53% 7.48% +1.05%

Fixed Income 51.30% 53.80% -2.51%
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1 GS FICC and Equities as of April 4, 2023. Data as of March 31, 2023. Official index levels of the GS Global Factor Index are calculated by the calculation agent: S&P Dow Jones LLC.

 Underlying Equity Asset – Sector Exposure and Geographic Exposure as of March 31, 20231

Geographic Exposure of the Underlying Equity 

Asset as of March 31, 2023

Sector Exposure of the Underlying Equity 

Asset as of March 31, 2023

Information 
Technology

19%

Health Care
15%
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13%Consumer 

Staples
12%

Communication 
Services

11%
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10%
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Japan
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France
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3%
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3%

Germany
3%

Other
9%

 Underlying Equity Asset Composition – Top 25 Stocks as of March 31, 20231

Name Bloomberg Ticker Country Code Sector Weight

Microsoft Corp MSFT UW US Information Technology 1.83%

Apple Inc AAPL UW US Information Technology 1.75%

Alphabet Inc-CL A GOOGL UW US Communication Services 1.25%

Texas Instruments Inc TXN UW US Information Technology 0.94%

Novartis AG-Reg NOVN SE CH Health Care 0.88%

Activision Blizzard Inc ATVI UW US Communication Services 0.88%

Cadence Design Sys Inc CDNS UW US Information Technology 0.87%

Kimberly-Clark Corp KMB UN US Consumer Staples 0.87%

Meta Platforms Inc-Class A META UW US Communication Services 0.86%

Procter & Gamble Co/the PG UN US Consumer Staples 0.86%

Vertex Pharmaceuticals Inc VRTX UW US Health Care 0.83%

General Mills Inc GIS UN US Consumer Staples 0.81%

Public Storage PSA UN US Real Estate 0.81%

WW Grainger Inc GWW UN US Industrials 0.80%

AT&T Inc T UN US Communication Services 0.80%

Gilead Sciences Inc GILD UW US Health Care 0.77%

Philip Morris International PM UN US Consumer Staples 0.77%

Hologic Inc HOLX UW US Health Care 0.76%

Hershey Co/the HSY UN US Consumer Staples 0.76%

Bank of Montreal BMO CT CA Financials 0.74%

Omnicom Group OMC UN US Communication Services 0.74%

Abbvie Inc ABBV UN US Health Care 0.74%

Ameriprise Financial Inc AMP UN US Financials 0.73%

The Cigna Group CI UN US Health Care 0.72%

Johnson & Johnson JNJ UN US Health Care 0.72%
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GS Global Factor Index

(“GSGFI5E”)

 Disclaimer

Goldman Sachs and its third party data providers make no representation or warranty, express or implied, regarding the ability of the GS Global

Factor Index to perform as intended or the merit (if any) of obtaining exposure to the GS Global Factor Index. GOLDMAN SACHS DOES NOT

GUARANTEE THE ACCURACY, TIMELINESS, ADEQUACY AND/OR COMPLETENESS OF GS GLOBAL FACTOR INDEX, THE INDEX

VALUES OR OF THE METHODOLOGY UNDERLYING THE INDEX OR THE CALCULATION OF THE INDEX. GOLDMAN SACHS EXPRESSLY

DISCLAIMS ALL LIABILITY FOR ANY SPECIAL, PUNITIVE, INDIRECT OR CONSEQUENTIAL DAMAGE EVEN IF NOTIFIED OF THE

POSSIBILITY OF SUCH DAMAGES.

THIRD PARTY DATA IS USED UNDER LICENSE AS A SOURCE OF INFORMATION FOR THE GS GLOBAL FACTOR INDEX. THIRD

PARTY PROVIDER HAS NO OTHER CONNECTION TO GOLDMAN SACHS INDEXES AND SERVICES AND DOES NOT SPONSOR,

ENDORSE, RECOMMEND OR PROMOTE ANY GOLDMAN SACHS INDEX OR SERVICES. THIRD PARTY PROVIDER HAS NO

OBLIGATION OR LIABILITY IN CONNECTION WITH THE GOLDMAN SACHS INDEX AND SERVICES. THIRD PARTY PROVIDER DOES

NOT GUARANTEE THE ACCURACY AND/OR THE COMPLETENESS OF ANY MARKET DATA LICENSED TO GOLDMAN SACHS AND

SHALL NOT HAVE ANY LIABILITY FOR ANY ERRORS, OMISSIONS, OR INTERRUPTIONS THEREIN. THERE ARE NO THIRD-PARTY

BENEFICIARIES OF ANY AGREEMENTS OR ARRANGEMENTS BETWEEN THIRD PARTY PROVIDER AND GOLDMAN SACHS.

The Index is calculated and published by the Calculation Agent. The Calculation Agent uses its best efforts to ensure that the Index is calculated

correctly. The Calculation Agent does not warrant the accuracy or completeness of any information contained herein. Irrespective of its

obligations towards any issuer of a financial instrument linked to the index, the Calculation Agent has no obligation to point out errors in the Index

to third parties including but not limited to investors and/or financial intermediaries of the financial instrument. The calculation and publication of

the Index by the Calculation Agent for the purpose of use in connection with the financial instrument does not constitute a recommendation by

the Calculation Agent to invest capital in said financial instrument nor does it in any way represent an assurance or opinion of the Calculation

Agent with regard to any investment in this financial instrument.

Goldman Sachs does not warrant the accuracy or completeness of any information contained herein and provides no assurance that this

information is, in fact, accurate. The information contained herein is subject to change without notice. Any representations, projections and

comparisons contained herein may not reflect the opinions of Goldman Sachs and may not be accurate either now or at a future date.

Consequently, you should not rely on such representations, projections, comparisons or other opinions when selecting any investment product or

making a recommendation to a customer. Current and future economic and other market events concerning an investment product or an index

may cause the information provided herein to be incorrect. Past performance is not indicative of future results and should never be relied upon in

making an investment decision or recommendation. Any investments or strategies referenced herein do not take into account the investment

objectives, financial situation or particular needs of any specific person. Product suitability must be independently determined for each individual

investor. Goldman Sachs explicitly disclaims any responsibility for product suitability or suitability determinations related to individual investors.

RIC is provided by Reuters: The RIC or Reuters Instrument Code set has been developed and maintained by Reuters and is the intellectual

property of Reuters.

The GS Global Factor Index is a rules-based strategy and aims to provide equal multiplier-adjusted risk contribution from the underlying assets

as adjusted by the market regime. There is no guarantee that the strategy will be able to capture the market regime effectively, or the determined

market regime will still be relevant in the future. There is no guarantee that the strategy will not underperform some or all of the underlying assets.

In particular, the GS Global Factor Index may have a significant weight in one of those assets at the time of a sudden drop, or no exposure to

one of those underlying assets at a time it has a strong performance.

Different strategies with a different set of underlying assets may significantly outperform the selected strategy. For parts of the backtesting period,

the underlying assets showed in this presentation have had strong performances. Backtested and past performance figures are not a reliable

indicator or guarantee of future results.

The strategy is not actively managed. For further information and disclosure about the strategy, including in particular relevant risk factors, please

refer to the related transaction documentation.

The index was launched on May 12, 2021. Hypothetical performance from October 21, 2004 to May 11, 2021 is based on the historical levels of

the eligible index components using the same methodology that is used to calculate the index.

Hypothetical performance prior to the launch of the index on May 12, 2021 refers to simulated performance data created by applying the index's

calculation methodology and strategy to historical prices of the index components that comprise the index. Such simulated performance data has

been produced by the retroactive application of a back-tested methodology, and may reflect a bias towards strategies that have performed well in

the past. No future performance of the index can be predicted based on the simulated performance or the historical returns described herein.

All back-tested index values for periods prior to the launch date of an index are hypothetical, and they are provided "AS IS" for informational and

educational purposes only. Back-tested performance is NOT an indicator of future actual results. There are limitations inherent in hypothetical

results particularly that the performance results do not represent the results of actual trading using client assets, but were achieved by means of

retroactive application of a back-tested model that was designed with the benefit of hindsight. The results reflect performance of a strategy not

historically offered to investors and do NOT represent returns that any investor actually attained. Back-tested results are calculated by the

retroactive application of an index methodology and a model constructed on the basis of historical data and based on assumptions integral to the

model which may or may not be testable and are subject to losses.

Monthly Report as of April 4, 2023

For Financial  Representative Use Only



FICC and Equities

5

Back-tested performance is developed with the benefit of hindsight and has inherent limitations. PAST HYPOTHETICAL PERFORMANCE IS

NOT A GUARANTEE OF FUTURE RETURNS. Specifically, back-tested results do not reflect actual trading, or the effect of material economic

and market factors on the decision making process. The market and economic conditions present during the time period of the back-tested

results is not representative of all possible market and economic conditions and scenarios that have occurred or will occur in the future. The

macroeconomic risks of using the strategy in a different time period or the financial risk of executing trades in a live portfolio which include the

potential market impact on security prices caused by buying or selling that could cause the model’s buy or sell prices to differ from the frictionless

trades of the back-tested model. There are numerous factors related to the specific products, or markets in general, which cannot be, and have

not been accounted for in the preparation of the Index information set forth, all of which can affect actual performance. Since trades have not

actually been executed, results may have under- or over-compensated for the impact, if any, of certain market factors, such as lack of liquidity,

and may not reflect the impact that certain economic or market factors may have had on the decision-making process. Further, back-testing

allows the security selection methodology to be adjusted until past returns are maximized. Actual performance may differ significantly from back-

tested performance.

Performance information is shown net of index costs of 0.85% per annum (accruing daily), but there may be additional fees and costs that are

separately applied to a financial product that references the index.

Goldman Sachs International sponsors the Index, but does not manage actual assets. Index returns do not reflect payment of any sales charges,

management fees, performance fees, expenses or other transaction costs an investor will pay, if applicable, to purchase products linked to the

underlying Index or that are intended to track the performance of the Index. The imposition of these fees and charges would cause actual and

back-tested performance of any products purchased to be lower than the Index performance shown.

The GS Global Factor Index, the Goldman Sachs Equity Factor Index Suite - Global Multifactor Max Index – Series FG and the U.S. Government

Bond Futures Rolling Strategy Index (collectively, the "GS Indexes") are the property of Goldman Sachs, which has contracted with S&P Opco,

LLC (a subsidiary of S&P Dow Jones Indices LLC) to calculate and maintain the GS Indexes. The GS Indexes are not sponsored by S&P Dow

Jones Indices or its affiliates or its third party licensors (collectively, "S&P Dow Jones Indices"). S&P Dow Jones Indices will not be liable for any

errors or omissions in calculating the GS Indexes. "Calculated by S&P Dow Jones Indices" and the related stylized mark(s) are service marks of

S&P Dow Jones Indices and have been licensed for use by Goldman Sachs. S&P® is a registered trademark of Standard &Poor's Financial

Services LLC ("SPFS"), and Dow Jones® is a registered trademark of Dow Jones Trademark Holdings LLC ("Dow Jones").

"The Conference Board®" and "The Conference Board Leading Economic Index®" are registered marks of The Conference Board, Inc. and its

affiliates (collectively, "The Conference Board") and have been licensed for use for certain limited purposes by Goldman Sachs. The Conference

Board, Inc is not affiliated with Goldman Sachs, and The Conference Board does not approve, endorse, review, or recommend the Goldman

Sachs products. The Conference Board does not guarantee the completeness, accurateness, timeliness or of any data or information relating to

the Goldman Sachs products.

MSCI ESG Research LLC. ("MSCI") data was used by Goldman Sachs in the selection process of companies included in the Goldman Sachs

Equity Factor Index Suite - Global Multifactor Max Index – Series FG. The end-of-day index levels, index constituents and/or constituent

company weights of MSCI World Index ("the "MSCI index") were used to calculate the Goldman Sachs Equity Factor Index Suite - Global

Multifactor Max Index – Series FG. MSCI does not in any way sponsor, support, promote or endorse the Goldman Sachs Equity Factor Index

Suite - Global Multifactor Max Index – Series FG. MSCI was not and is not involved in any way in the creation, calculation, maintenance or review

of the Goldman Sachs Equity Factor Index Suite - Global Multifactor Max Index – Series FG. The MSCI index and MSCI data are provided on an

"as is" basis. MSCI, each of its affiliates and each other person involved in or related to compiling, computing or creating the MSCI indices and

MSCI data (collectively, the "MSCI Parties") expressly disclaim all warranties (including, without limitation, any warranties of originality, accuracy,

completeness, timeliness, non-infringement, merchantability and fitness for a particular purpose). Without limiting any of the foregoing, in no

event shall any of the MSCI Parties have any liability for any direct, indirect, special, incidental, punitive, consequential (including, without

limitation, lost profits) or any other damages in connection with the MSCI index, MSCI data or the Goldman Sachs Equity Factor Index Suite -

Global Multifactor Max Index – Series FG.

© 2022 Goldman Sachs. All rights reserved

GS Global Factor Index

(“GSGFI5E”)

 Disclaimer
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GS Global Factor Index

(“GSGFI5E”)

 Disclaimer

Systematic Trading Strategies: Trades are subject to internal review and approval.

This message has been prepared by personnel in the Goldman Sachs FICC and Equities business units of one or more affiliates of The Goldman 

Sachs Group, Inc. ("Goldman Sachs") and is not the product of Global Investment Research. It is not a research report and is not intended as 

such.

Non-Reliance and Risk Disclosure: This material is for the general information of our clients and is a solicitation of derivatives business 

generally, only for the purposes of, and to the extent it would otherwise be subject to, CFTC Regulations 1.71 and 23.605. This material should 

not be construed as an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be 

illegal. We are not soliciting any specific action based on this material. For the purposes of U.S. rules and regulations, it does not constitute a 

recommendation or take into account the particular investment objectives, financial conditions, or needs of individual clients. Before acting on this 

material, you should consider whether it is suitable for your particular circumstances and, if necessary, seek professional advice. The price and 

value of the investments referred to in this material and the income from them may go down as well as up, and investors may realize losses on 

any investments. Past performance is not a guide to future performance. Future returns are not guaranteed, and a loss of original capital may 

occur. We do not provide tax, accounting, or legal advice to our clients, and all investors are advised to consult with their tax, accounting, or legal 

advisers regarding any potential investment. The material is based on information that we consider reliable, but we do not represent that it is 

accurate, complete and/or up to date, and it should not be relied on as such. Opinions expressed are our current opinions as of the date 

appearing on this material only and only represent the views of the author and not those of Goldman Sachs, unless otherwise expressly noted.

Conflict of Interest Disclosure: We are a full-service, integrated investment banking, investment management, and brokerage firm. The 

professionals who prepared this material are paid in part based on the profitability of The Goldman Sachs Group, Inc., which includes earnings 

from the firm's trading, capital markets, investment banking and other business. They, along with other salespeople, traders, and other 

professionals may provide oral or written market commentary or trading strategies to our clients that reflect opinions that are contrary to the 

opinions expressed herein or the opinions expressed in research reports issued by our Research Departments, and our market making, investing 

and lending businesses may make investment decisions that are inconsistent with the views expressed herein. In addition, the professionals who 

prepared this material may also produce material for, and from time to time, may advise or otherwise be part of our trading desks that trade as 

principal in the securities mentioned in this material. This material is therefore not independent from our interests, which may conflict with your 

interests. We and our affiliates, officers, directors, and employees, including persons involved in the preparation or issuance of this material, may 

from time to time have "long" or "short" positions in, act as principal in, and buy or sell the securities or derivatives (including options) thereof in, 

and act as market maker or specialist in, and serve as a director of, companies mentioned in this material. In addition, we may have served as 

manager or co manager of a public offering of securities by any such company within the past three years.

Not a Fiduciary: To the extent this material is provided to an employee benefit plan or account subject to the Employee Retirement Income 

Security Act of 1974, as amended ("ERISA") or Section 4975 of the Internal Revenue Code of 1986, as amended (the "Code") (each, a "Benefit 

Plan Investor"), by accepting this material such Benefit Plan Investor will be deemed to have represented, warranted and acknowledged that (1) 

the Benefit Plan Investor is represented by a fiduciary that is independent of Goldman Sachs and its affiliates (the "Independent Fiduciary"), (2) 

the Independent Fiduciary is a bank (as defined in section 202 of the Investment Advisers Act of 1940 (the "Advisers Act")) or a similar institution 

that is regulated and supervised and subject to periodic examination by a State or Federal agency; an insurance carrier which is qualified under 

the laws of more than one State to perform the services of managing, acquiring or disposing of assets of a plan; an investment adviser registered 

under the Advisers Act or, if not registered as an investment adviser under the Advisers Act by reason of paragraph (1) of section 203A, is 

registered as an investment adviser under the laws of the State in which it maintains its principal office and place of business; a broker-dealer 

registered under the Securities Exchange Act of 1934; or an Independent Fiduciary that holds or has under management or control total assets of 

at least $50 Million; (3) the Independent Fiduciary is capable of evaluating investment risks independently, both in general and with regard to the 

information contained in this material; (4) the Independent Fiduciary is a fiduciary under ERISA and/or the Code with respect to, and is 

responsible for exercising independent judgment in evaluating, the information contained in this material; (5) neither Goldman Sachs nor its 

affiliates are undertaking to provide impartial investment advice, or to give advice in a fiduciary capacity, in connection with the information 

contained in this material or with respect to any Benefit Plan Investor's subsequent investment decisions; and (6) any financial interest of 

Goldman Sachs and its affiliates is or has been disclosed. To the extent this material is provided to any other recipient, this material is provided 

solely on the basis that the recipient has the capability to independently evaluate investment risk and is exercising independent judgment in 

evaluating investment decisions in that its investment decisions will be based on its own independent assessment of the opportunities and risks 

presented by a potential investment, market factors and other investment considerations.

Not a Municipal Advisor: Except in circumstances where Goldman Sachs expressly agrees otherwise in writing, Goldman Sachs is not acting as 

a municipal advisor and the opinions or views contained herein are not intended to be, and do not constitute, advice, including within the meaning 

of Section 15B of the Securities Exchange Act of 1934.

Phone recording: Telephone conversations with Goldman Sachs personnel may be recorded and retained.
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Legal Entities Disseminating this Material: This material is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797

897); in Canada by either Goldman Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs(Asia) L.L.C. or by

Goldman Sachs Asia Bank Limited, a restricted licence bank; in Japan by Goldman Sachs Japan Co.,Ltd.; in the Republic of Korea by Goldman

Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Singapore by Goldman Sachs(Singapore) Pte.

(Company Number: 198602165W), by Goldman Sachs Futures Pte.Ltd (Company Number: 199004153Z) or by J.Aron &Company (Singapore)

Pte (Company Number:198902119H); in India by Goldman Sachs (India) Securities Private Limited, Mumbai Branch; in the United Kingdom,

Belgium, Denmark, Finland, Ireland, Italy, Liechtenstein and Luxembourg by Goldman Sachs International (“GSI”); in the United Kingdom,

Belgium, France, Germany, Ireland, Luxembourg and the Netherlands by Goldman Sachs Bank USA, London Branch (Financial Services

Register number 582328); in France by Goldman Sachs Paris Inc. et Cie or GSI Paris branch; in Spain by GSI Madrid branch; in Sweden by GSI

Stockholm branch; in all European Economic Area jurisdictions by Goldman Sachs Bank Europe SE, including through its authorised branches

(“GSBE”); in Switzerland by GSI; in the Cayman Islands by Goldman Sachs (Cayman) Trust, Limited; in Brazil by Goldman Sachs do Brasil

Banco Múltiplo S.A.; and in the United States of America by Goldman Sachs & Co. LLC (which is a member of FINRA, NYSE and SIPC) and by

Goldman Sachs Bank USA. You may obtain information about SIPC, including the SIPC brochure, by contacting SIPC (website:

http://www.sipc.org/;phone: 202-371-8300). GSI, which is authorised by the Prudential Regulation Authority (“PRA”) and regulated by the

Financial Conduct Authority (“FCA”) and the PRA, has approved this material in connection with its distribution in the United Kingdom. GSI,

whose registered office is at Plumtree Court, 25 Shoe Lane, London EC4A 4AU, appears in the FCA’s Register (Registration No.: 142888). GSI

is registered as a Private Unlimited Company in England and Wales (Company Number: 2263951) and its VAT registration number is GB 447

2649 28. GSI is subject to the FCA and PRA rules and guidance, details of which can be found on the websites of the FCA and PRA at

www.fca.org.uk and www.bankofengland.co.uk/pra.The FCA is located at 12 Endeavour Square, London E20 1JN, and the PRA is located at

Bank of England, 20 Moorgate, London EC2R 6DA. GSBE is a credit institution incorporated in Germany and, within the Single Supervisory

Mechanism established between those Member States of the European Union whose official currency is the Euro, subject to direct prudential

supervision by the European Central Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt

für Finanzdienstleistungsaufischt, BaFin) and Deutsche Bundesbank. Unless governing law permits otherwise, you must contact a Goldman

Sachs entity in your home jurisdiction if you want to use our services in effecting a transaction in the securities mentioned in this material. This

material is not for distribution to retail clients, as that term is defined under The European Union Markets in Financial Instruments

Directive(2014/65/EU) (including as implemented in the United Kingdom), and any investments, including derivatives, mentioned in this material

will not be made available by us to any such retail client.

Reproduction and Re-Distribution: Without our prior written consent, no part of this material may be (i) copied, photocopied or duplicated in

any form by any means or (ii) redistributed. Notwithstanding anything herein to the contrary, and except as required to enable compliance with

applicable securities law, you (and each of your employees, representatives and other agents) may disclose to any and all persons the U.S.

federal income and state tax treatment and tax structure of the transaction and all materials of any kind (including tax opinions and other tax

analyses) that are provided to you relating to such tax treatment and tax structure, without Goldman Sachs imposing any limitation of any kind.

Information Not for Further Dissemination: To the extent this communication contains Goldman Sachs' pricing information, such pricing

information is proprietary and/or confidential and is provided solely for the internal use of the intended recipient(s). You are notified that any

unauthorized use, dissemination, distribution or copying of this communication or its contents, including pricing information, in whole or in part, is

strictly prohibited. Further, unless prohibited by local law, any use, review or acceptance of this information is subject to and manifests your

agreement with Goldman Sachs to use such information only in accordance with the terms set forth above. Goldman Sachs has caused its

proprietary information to be delivered to you in reliance upon such agreement.

Not a Valuation: Values herein are not customer valuations and should not be used in lieu of a customer valuation statement or account

statement. These values may not reflect the value of the positions carried on the books and records of Goldman Sachs or its affiliates and should

not be relied upon for the maintenance of your books and records or for any tax, accounting, legal or other purposes. The information provided

herein does not supersede any customer statements, confirmations or other similar notifications.

Receipt of Orders: An order sent to Goldman Sachs by email or instant message is not deemed to be received by Goldman Sachs until a

Goldman Sachs representative verifies the order details with a phone call to the client or acknowledges receipt of the order via email or instant

message to the client. Goldman Sachs does not accept client orders sent via fax or voicemail systems.

Indicative Terms/Pricing Levels: This material may contain indicative terms only, including but not limited to pricing levels. There is no

representation that any transaction can or could have been effected at such terms or prices. Proposed terms and conditions are for discussion

purposes only. Finalized terms and conditions are subject to further discussion and negotiation.

Backtesting, Simulated Results, Sensitivity/Scenario Analysis or Spreadsheet Calculator or Model: There may be data presented herein

that is solely for illustrative purposes and which may include among other things back testing, simulated results and scenario analyses. The

information is based upon certain factors, assumptions and historical information that Goldman Sachs may in its discretion have considered

appropriate, however, Goldman Sachs provides no assurance or guarantee that this product will operate or would have operated in the past in a

manner consistent with these assumptions. In the event any of the assumptions used do not prove to be true, results are likely to vary materially

from the examples shown herein. Additionally, the results may not reflect material economic and market factors, such as liquidity, transaction

costs and other expenses which could reduce potential return.

This material is for the private information of the recipient only. This material is not sponsored, endorsed, sold or promoted by any sponsor or

provider of an index referred herein (each, an "Index Provider"). GS does not have any affiliation with or control over the Index Providers or any

control over the computation, composition or dissemination of the indices. While GS will obtain information from publicly available sources it

believes reliable, it will not independently verify this information. Accordingly, GS shall have no liability, contingent or otherwise, to the user or to

third parties, for the quality, accuracy, timeliness, continued availability or completeness of the data nor for any special, indirect, incidental or

consequential damages which may be incurred or experienced because of the use of the data made available herein, even if GS has been

advised of the possibility of such damages.

© 2023 Goldman Sachs. All rights reserved.
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