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This document describes the methodology for the following indexes:

Goldman Sachs ActiveBeta® Emerging Markets Equity Index
Goldman Sachs ActiveBeta® Europe Equity Index

Goldman Sachs ActiveBeta® International Equity Index
Goldman Sachs ActiveBeta® Japan Equity Index

Goldman Sachs ActiveBeta® U.S. Large Cap Equity Index
Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index

The Goldman Sachs ActiveBeta® Equity Indexes are owned by Goldman Sachs Asset
Management (the Index Sponsor) and were developed to capture the performance of diversified
exposure to the equity common factors: value, momentum, volatility, and quality.

Using a patented portfolio construction methodology and patent-pending turnover minimization
technique, each Index aims to deliver higher returns than a market capitalization-weighted index
for the same geographical region at similar or lower levels of total risk, as measured by volatility
and drawdown. The Goldman Sachs ActiveBeta® Equity Indexes also seek to mitigate the
magnitude and duration of potential market underperformance.

The Goldman Sachs ActiveBeta® Equity Indexes are distributed under the following identifiers.

Name Ticker
Goldman Sachs ActiveBeta® Emerging Markets Equity Index (NTR) GEMNR
Goldman Sachs ActiveBeta® Europe Equity Index (NTR) GSEUNR
Goldman Sachs ActiveBeta® International Equity Index (NTR) GSIENR
Goldman Sachs ActiveBeta® Japan Equity Index (NTR) GSJYNR
Goldman Sachs ActiveBeta® U.S. Large Cap Equity Index (TR) GSLCTR

Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index (TR) GSSCTR




1. Index Construction Methodology

A. Eligible Securities

The eligible securities for each of the Goldman Sachs ActiveBeta® Indexes are defined as the
constituents of these corresponding Index Universes.

Goldman Sachs ActiveBeta® Equity Index Universe

Index

Emerging Markets Equity MSCI Emerging Markets Index
Europe Equity MSCI Europe Index
International Equity MSCI World ex USA Index
Japan Equity MSCI Japan Index

U.S. Large Cap Equity Solactive US Large Cap Index
U.S. Small Cap Equity Russell 2000 Index

The Index Universes are adjusted to exclude the stock of Goldman Sachs and any stocks that
are traded solely on the Shenzhen or Shanghai exchanges.

More information about the MSCI Indexes is available from www.mscibarra.com, the Solactive
Index from www.solactive.com, and the Russell 2000 Index from www.ftserussell.com.

B. Index Construction

The construction of each ActiveBeta® Equity Index involves two steps:
e construct four factor subindexes:

— ActiveBeta® Value Factor Subindex

— ActiveBeta® Momentum Factor Subindex
— ActiveBeta® Quality Factor Subindex

— ActiveBeta® Low Volatility Factor Subindex

e combine the four subindexes with equal weights to form each ActiveBeta® Equity
Index.


http://www.mscibarra.com/
http://www.solactive.com/

1. Constructing the factor subindexes

The ActiveBeta® factor subindexes are constructed according to a patented portfolio construction
methodology,! as described in steps 1.0 through 1.4.

1.0 Assigning a factor score

For each ActiveBeta® factor subindex, constituents in the Index Universe are ranked on the
basis of a factor score.

The cut-off date for data used in calculating the factor scores is four US trading days prior to
the effective rebalance date for the corresponding ActiveBeta® Equity index (the Selection
Date).

Values are calculated for each factor for every stock in an Index Universe, as described below.
e Value — A composite of three valuation measures: book value-to-price, sales-to-
price, and free cash flow-to-price. The earnings-to-price ratio is used instead of

free cash flow-to-price for financial stocks.

e Momentum — Beta- and volatility-adjusted daily total returns over an 11-month
period ending one month before the Rebalance Date

o Quality — Gross profit divided by total assets, or return on equity for financial
stocks or when gross profit is not available

e Low Volatility — The inverse of the standard deviation of daily total stock returns
over the past 12 months, up to and including the Selection Date.

The values are used to rank the stocks by each factor. Ranks are converted to fractional factor
scores ranging from —1 to +1, inclusive.

1.1 Cut-off Score and Maximum Stock Underweight

Two parameters are used in the construction process for each ActiveBeta® factor subindex:

e Cut-off Score
e Maximum Stock Underweight

The Cut-off Score determines the proportion of underweights to overweights, and the Maximum
Stock Underweight the magnitude of stock weight differences relative to their weights in the
Index Universe. The appropriate parameter values for each factor are determined based on
historical simulations and are fixed for each ActiveBeta® Index.

! Methods and Systems for Building and Maintaining Portfolios based on Ordinal Ranks of Securities, U.S. Patent
Numbers 8,285,620 and 8,473,398.



1.2 Determining target underweights and overweights

Stocks whose factor scores are above the Cut-off Score are overweighted relative to the Index
Universe. Those whose factor score is below the Cut-off Score are underweighted.

Because the index is subject to a long-only constraint, the smallest weight of any stock is zero.

For all stocks and for each factor:

e For factor scores less than the Cut-off Score, rescale the factor scores to range
from -1to 0

e For factor scores greater than or equal to the Cut-off Score, rescale the factor

score to range from 0 to +1

Once the factor scores are rescaled, stocks with factor scores greater than 0 are overweighted
relative to the Index Universe. Stocks with factor scores less than or equal to 0 are
underweighted relative to the Index Universe.

For all stocks and factors with an RScore; <0,
TotWgti = max(lUWgt; + RScore; x MaxUnderWgt, 0)
The total of the stock underweights is calculated.
TotalUnderWgt = 2( lUWgt; - Tgtwagt;)

For all stocks and factors with an RScore; > 0, a TgtWgt;" is determined by proportionately
reweighting all constituents such that TotalUnderWgt = TotalOverWgt

TgtWgti = IUWgt + RScore; /2 RScore; x TotalUnderWgt

Any TgtWagt that exceeds 20 times its IUWgtiis capped at 20 times its [UWgtiexcept in the case
of the ActiveBeta® U.S. Small Cap Equity Index for which TgtWgt’ is capped at 5 times its [UWgt;

where,
RScore; = rescaled factor score for each stock and factor

TgtWagt; = the target weight of each stock in its factor subindex prior to any capping or
turnover minimization

IUWgt; = the weight of each stock in its Index Universe
MaxUnderWgt = the maximum stock under-weight that applies for each factor subindex

TotalUnderWgt = the sum of all the stock underweights in a factor subindex relative to its
Index Universe



TgtWgt' = the target weight of each stock in its factor subindex prior to any capping or
turnover minimization, normalized to ensure that TotalUnderWgt = TotalOverWgt

For the ActiveBeta® Low Volatility Factor subindex only, stocks in the Index Universe are
reweighted using 50% equal-weight and 50% cap-weight within sectors, countries and/or regions
before calculating the overweights and underweights.

1.4 Controlling for country, region, and industry group biases

Weight constraints are applied to control unwanted biases to countries, regions and industry
groups, as follows:

e Value — Industry group weights within each geographic region are constrained to
closely match those of the same region in the Index Universe. Overall weight
constraints apply to the exposure of major regions.

e Momentum — All country weights are constrained to be within a band around the

\/# stocks in each Country

Index Universe country weights as defined by +/- 5%

Max(J# stocks in a Country)

e Quality — Country weights are constrained to closely match those of the Index
Universe. In the case of the ActiveBeta® U.S. Small Cap Equity Index only,
industry group weights are constrained to closely match those of the Index
Universe.

e Low Volatility — Country weights are constrained to closely match those of the
Index Universe.

Two additional constraints are applied across each ActiveBeta® Equity Index such that 1)
the sum of all stock positions with a weight greater than 5% shall not exceed 25% in
aggregate, and 2) the weight of each industry group will be constrained to less than 25%.

2. Combining the ActiveBeta® Factor Indexes

Each Goldman Sachs ActiveBeta® Equity Index is created by equally weighting the four
ActiveBeta® factor subindexes constructed for its Index Universe. As part of this
combination, offsetting security positions are calculated and netted across the
ActiveBeta® factor subindexes.

For the ActiveBeta® U.S. Large Cap Equity Index, ActiveBeta® U.S. Small Cap Equity Index,
ActiveBeta® International Equity Index, ActiveBeta® Europe Equity Index and ActiveBeta®
Japan Equity Index, the minimum weight for new additions to each ActiveBeta® Equity
Index at rebalance is 2 bps, and stocks currently held in each index below 2 bps are
either removed or increased to a minimum of 2 bps. For the ActiveBeta® Emerging
Markets Equity Index, the minimum weight for new additions to the index at rebalance is
4 bps, and stocks currently held in the index below 2 bps are either removed or
increased to a minimum of 4 bps.






The ActiveBeta® U.S. Large Cap Equity Index is rebalanced quarterly according to the
published rebalancing schedule of their Index Universes, on the close of the first Wednesday of
February, May, August, and November or, if that day is a US exchange holiday, the next
trading day.

The ActiveBeta® International Equity Index, ActiveBeta® Emerging Market Equity Index,
ActiveBeta® Europe Equity Index and ActiveBeta® Japan Equity Index are rebalanced quarterly
according to the published rebalancing schedule of their Index Universes, typically on the close
of the last business day of February, May, August, and November.

The ActiveBeta® U.S. Small Cap Equity Index is rebalanced quarterly according to the
published rebalancing schedule of its Index Universe.

Each ActiveBeta® Equity Index is rebalanced according to the Index Construction Methodology

described in Section I, subject to the ActiveBeta® Turnover Minimization Technique?,
described under Il B and C below.

To minimize turnover, buffers are applied to the weights which result from the Index
Construction Methodology. Buffers are determined using the following process:

e Each stock is assigned its target weight, TgtWgt;* according to the Index Construction
Methodology in Section II.

e A buffer is assigned to a stock relative to each factor index’s maximum underweight.
Buffer; = min(0.20 x MaxUnderWgt, 0.30%)

The lower and upper trading bounds on constituent i are then defined as:
LowerWgti = min( max(TgtWgt; - Buffer , 0), MaxWgt)
UpperWgti = min( max(TgtWgt; + Buffer, 0), MaxWgt;)

where,
TgtWagt' = the target weight of each stock in its factor subindex prior to any
capping or turnover minimization, normalized to ensure that TotalUnderWgt =

TotalOverWgt

MaxUnderWgt = the maximum stock under-weight that applies for each factor
subindex

2 Methods and Systems for Reducing Turnover in Multi-Portfolio Structures, U.S. Patent Application Number 14/208,865.



MaxWgt = 20 x IlUWgtiexcept in the case of the ActiveBeta® U.S. Small Cap
Equity Index for which it is 5 x lUWgt;.
IUWgt; = the weight of each stock in its Index Universe

The ActiveBeta® Turnover Minimization Technique reduces the turnover in the ActiveBeta®
Equity Indexes by calculating offsetting pair trades in the individual factor subindexes and
allowing constituent weights to float inside the upper and lower weight bounds, as defined
above.

A trade weight is calculated for each stock from the difference between the stock’s weight
before rebalancing and the weight determined by the Index Construction Methodology
described in Section Il. The lower and upper trading bounds allow a stock’s weight to deviate
from its target weight, either positively or negatively, before a trade or rebalancing is triggered.
Iterative pair-wise trades are netted until the minimum amount of trading is determined which
maintains each stock within its upper and lower weight bounds. In the case of the ActiveBeta®
U.S. Small Cap Equity Index only, the trade size is further constrained as a function of 60 day
median trading volume and the market capitalization of the Russell 2000 Index.



The indexes are calculated by Solactive AG (the Calculation Agent).

The Index Calculation Agent is responsible for calculating index levels based on weights and
stocks as determined by the Index Sponsor on a quarterly basis using the steps described in
Section I, Index Construction Methodology, and Section Ill, Index Rebalancing.

The Index Calculation Agent applies corporate action adjustments and calculates the indexes as
described in the the Solactive Index Calculation Guideline, Version 1.1 dated July 8", 2013
http://www.solactive.com/wp-content/uploads/2012/06/Index-Calculation-Guideline-Solactive 1.pdf

Both price and total return indexes are calculated for each ActiveBeta® Equity Index in US
dollars. Total return indexes assume reinvestment of cash dividends across the full index at the
open on the ex-date. The total return indexes for the ActiveBeta® US Large Cap and US Small
Cap Indexes are calculated using gross dividends. The total return indexes for the ActiveBeta®
International, Emerging Markets, Europe and Japan are calculated using net dividends.

The compositions of the ActiveBeta® Equity Indexes are available on the GSAM website
(www.gsamfunds.com) and Solactive website (www.solactive.com) on a daily basis. Results of
the latest rebalancing are available on the Solactive website three days prior to the effective date
(www.solactive.com) and are adjusted for corporate actions between the Selection date and
Rebalance dates in accordance with the rules for Daily Calculation.

The ActiveBeta® Equity Indexes have the following inception dates. Index data prior to the
inception dates are based on backtests (pre-inception performance).

Name Date
Goldman Sachs ActiveBeta® Emerging Markets Equity Index (NTR)  8/19/2015
Goldman Sachs ActiveBeta® International Equity Index (NTR) 8/19/2015
Goldman Sachs ActiveBeta® U.S. Large Cap Equity Index (TR) 8/19/2015
Goldman Sachs ActiveBeta® Europe Equity Index (TR) 3/2/2016
Goldman Sachs ActiveBeta® Japan Equity Index (TR) 3/2/2016
Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index (TR) 6/28/2017



http://www.solactive.com/wp-content/uploads/2012/06/Index-Calculation-Guideline-Solactive1.pdf
http://www.gsamfunds.com/
http://www.solactive.com/
http://www.solactive.com/

V. Amendments and Exceptions to this
Methodology

The Index Committee, comprised of Goldman Sachs Asset Management employees, is
responsible for approving changes to the methodology for the Goldman Sachs ActiveBeta®
Equity Indexes. This document is updated to reflect any changes approved by the Index
Committee.
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VI.  Updates to this Methodology Document

The following sections were updated with effect from:

27 May 2021

II. B. 2. The minimum weight applied to the ActiveBeta® Emerging Markets Equity Index was
reduced from 10bps to 4bps and current stocks below 2bps either removed or increased to
4bps.
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This document and the information included herein are proprietary to GSAM and are protected by copyright
and other intellectual property laws. GSAM has registered the “ActiveBeta” trademark. The unauthorized
copying, redistribution, sale, retransmission or other transfer to a third party of this data, without the prior
written consent on GSAM is strictly prohibited.

Any use or exploitation of this document or the information included herein, for the purpose of creating any
financial product or service which seeks to match the performance of the indexes, or which otherwise is
based on the Indexes, is not permitted unless a written license from GSAM has been obtained.

This material is provided for informational purposes only. It is not an offer to buy or sell any securities.

GOLDMAN SACHS ASSET MANAGEMENT, L.P., THE GOLDMAN SACHS GROUP, INC., AND
GOLDMAN, SACHS & CO. LLC (collectively, “GOLDMAN SACHS”) DOES NOT GUARANTEE NOR
MAKES ANY REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, TO THE OWNERS OR
SHAREHOLDERS OF THE FUND OR ANY MEMBER OF THE PUBLIC REGARDING THE ADVISABILITY
OF INVESTING IN SECURITIES GENERALLY OR IN THE FUND PARTICULARLY OR THE ABILITY OF
THE INDEX TO TRACK GENERAL MARKET PERFORMANCE. GOLDMAN SACHS, IN ITS CAPACITY
AS THE INDEX PROVIDER OF THE INDEX, LICENSES CERTAIN TRADEMARKS AND TRADE NAMES
TO THE FUND. GOLDMAN SACHS HAS NO OBLIGATION TO TAKE THE NEEDS OF THE FUND OR
THE SHAREHOLDERS OF THE FUND INTO CONSIDERATION IN DETERMINING, COMPOSING OR
CALCULATING THE INDEX. GOLDMAN SACHS OR ANY OF ITS AFFILIATES MAY HOLD LONG OR
SHORT POSITIONS IN SECURITIES HELD BY THE FUND OR IN RELATED DERIVATIVES.

GOLDMAN SACHS DOES NOT GUARANTEE THE ADEQUACY, TIMLINESS, ACCURACY AND/OR THE
COMPLETENESS OF THE INDEX OR ANY DATA RELATED THERETO. GOLDMAN SACHS HEREBY
EXPRESSLY DISCLAIM ANY AND ALL LIABILITY FOR ANY ERRORS, OMISSIONS, OR
INTERRUPTIONS THEREIN OR IN THE CALCULATION THEREOF. GOLDMAN SACHS MAKES NO
WARRANTY, EXPRESS OR IMPLIED, AND EXPRESSLY DISCLAIMS ALL WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE WITH RESPECT TO THE
MARKS, THE INDEX OR ANY DATA INCLUDED THEREINAS TO THE RESULTS TO BE OBTAINED BY
THE FUND, THE SHAREHOLDERS, OR ANY OTHER PERSON OR ENTITY FROM USE OF THE INDEX
OR ANY DATA INCLUDED THEREIN. WITHOUT LIMITING ANY OF THE FOREGOING GOLDMAN
SACHS HEREBY EXPRESSLY DISCLAIMS ANY AND ALL LIABILITY FOR ANY SPECIAL, PUNITIVE,
INDIRECT, OR CONSEQUENTIAL DAMAGES (INCLUDING LOST PROFITS), EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

Index Benchmarks

The MSCI World ex USA Index, MSCI Emerging Markets Index, MSCI Europe Index and MSCI Japan Index
are used by Goldman Sachs Asset Management as the reference indexes for selection of the companies
included in the Goldman Sachs ActiveBeta® International Equity Index, Goldman Sachs ActiveBeta®
Emerging Markets Equity Index, Goldman Sachs ActiveBeta® Europe Equity Index, and Goldman Sachs
ActiveBeta® Japan Equity Index, respectively. MSCI Inc. does not in any way sponsor, support, promote or
endorse the Goldman Sachs ActiveBeta® Indexes. MSCI Inc. was not and is not involved in any way in the
creation, calculation, maintenance or review of the Goldman Sachs ActiveBeta® indexes. The MSCI Indexes
were provided on an “as is” basis. MSCI Inc., its affiliates and any other person or entity involved in or
related to compiling, computing or creating the MSCI indexes (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 MSCI Party have any liability for any direct, indirect, special, incidental,
punitive, consequential (including without limitation lost profits) or any other damages in connection with the
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MSCI Indexes, the Goldman Sachs ActiveBeta® Equity ETFs or the Goldman Sachs ActiveBeta® Equity
Indexes.

The Goldman Sachs ActiveBeta® Equity ETFs are not sponsored, promoted, sold or supported in any other
manner by Solactive AG nor does Solactive AG offer any express or implicit guarantee or assurance either
with regard to the results of using the Index and/or Index trade mark or the Index Price at any time or in any
other respect. The Goldman Sachs ActiveBeta® Equity Indexes are calculated and published by Solactive
AG. Solactive AG uses its best efforts to ensure that the Indexes are calculated correctly. Irrespective of its
obligations towards the Issuer, Solactive AG has no obligation to point out errors in the Indexes to third
parties including but not limited to investors and/or financial intermediaries of the financial instrument.
Neither publication of the Index by Solactive AG nor the licensing of the Index or Index trade mark for the
purpose of use in connection with the financial instrument constitutes a recommendation by Solactive AG to
invest capital in said financial instrument nor does it in any way represent an assurance or opinion of
Solactive AG with regard to any investment in this financial instrument.

The Russell 2000 Index was used by Goldman Sachs Asset Management or its affiliate as the starting
universe for the selection of the companies and their weights included in the Goldman Sachs ActiveBeta®
U.S. Small Cap Equity Index. Frank Russell Company (“Russell”) does not in any way sponsor, support,
promote or endorse the Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index or the Goldman Sachs
ActiveBeta® U.S. Small Cap Equity ETF. Russell was not and is not involved in any way in the creation,
calculation, maintenance or review of the Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index. The
Russell 2000 Index was provided on an “as-is” basis. Russell, its affiliates and any other person or entity
involved in or related to compiling, computing or creating the Russell 2000 Index (collectively, the “Russell
Parties”) expressly disclaim all warranties (including, without limitation, any warranties of originality,
accuracy, completeness, timeliness, non-infringement, merchantability and fitness for a particular purpose).

Russell does not make any claim, prediction, warranty or representation whatsoever, expressly or impliedly,
either as to (i) the results to be obtained from the use of the Russell 2000 Index or the Goldman Sachs
ActiveBeta® U.S. Small Cap Equity Index (upon which the Goldman Sachs ActiveBeta® U.S. Small Cap
Equity ETF is said to stand at any particular time on any particular day or otherwise, or (iii) the suitability of
the Russell 2000 Index or the Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index for the purpose to
which it is being put in connection with the Goldman Sachs ActiveBeta® U.S. Small Cap Equity ETF.

Russell has not provided and will not provide any financial or investment advice or recommendation in
relation to the Russell 2000 Index or the Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index to
Goldman Sachs Asset Management or to its clients. The Russell 2000 Index is calculated by Russell or its
agent. Russell shall not be (a) liable (whether in negligence or otherwise) to any person for any error in the
Index or (b) under any obligation to advise any person of any error therein.

Without limiting any of the foregoing, in no event shall any Russell Party have any liability for any direct,
indirect, special, incidental, punitive, consequential (including without limitation lost profits) or any other
damages in connection with the Russell 2000 Index, the Goldman Sachs ActiveBeta® U.S. Small Cap
Equity ETF, or the Goldman Sachs ActiveBeta® U.S. Small Cap Equity Index.

The website links provided are for your convenience only and are not an endorsement or recommendation
by GSAM of any of these websites or the products or services offered. GSAM is not responsible for the
accuracy and validity of the content of these websites.

Views and opinions expressed are for informational purposes only and do not constitute a recommendation
by GSAM to buy, sell, or hold any security. Views and opinions are current as of the date of this
presentation and may be subject to change, they should not be construed as investment advice.

Copyright © 2021, Goldman Sachs Asset Management. All rights reserved.

Compliance code: 242387-0TU-1419433

Date of first use: 5/28/2021
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