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Total Portfolio Approach: A Two-Part Webinar Series

Session 1 covers portfolio design, governance and risk management. Session 2 focuses on implementation through key use cases.

THE SERIES

Why Total Portfolio
Approach (TPA) , why now

Asset owners are moving beyond
traditional asset allocation toward
integrated decision-making across
public and private assets.

This series traces the full journey,
from strategy to execution.

MSCI &

SESSION1 | TODAY

From Portfolio Design
to Implementation

WHAT YOU WILL LEARN
- How asset owners are transitioning from Strategic Asset
Allocation (SAA) to TPA and what drives adoption

- How to navigate the organizational challenges of TPA,
including governance, people and culture

- The analytical toolkit for total portfolio decisions: macro
models, multi-asset risk models and bench
KEY TAKEAWAY

Walk away with a clear view of what TPA means in practice
and how leading institutions are making the shift.

SPEAKER

Dimitris Melas | Managing Director, Research and Development, MSCI

SESSION 2 | MAY 20

Key Use Cases and
Portfolio Applications

WHAT YOU WILL LEARN

- Assess investment opportunities across public and private
assets in a single coherent framework

- Analyze illiquid exposures and emerging risks, including
physical risk, through a total portfolio lens

- How factor-based analytics and MSCI indexes support
portfolio construction and oversight

KEY TAKEAWAY

Gain insight into analytical tools and real-world use cases you can
apply to your own portfolio decisions.

SPEAKER

Laszlo Hollo | Executive Director, Research and Development, MSCI
Xinxin Wang | Executive Director, Research and Development, MSCI

Aneta Zislin | Head of Product, Total Portfolio Solutions, MSCI
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The Total Portfolio
Approach (TPA)

Adoption Journey




The TPA Adoption Journey

Strategic Asset Allocation : Over 50 Years of Investment Experience

1/

Most discussions assume that two people are involved
— the client (beneficiary) and the investment manager.
The former'’s preferences and the latter's judgments are
somehow brought together and an optimal portfolio
Selected.

We will focus on situations in which more than one
investment manager is employed in the process of
selecting an investment portfolio.

What might explain the use of such procedures?

What type of objective function should such managers
be given?

How should funds be allocated among managers? U
Years of SAA Pa radigm Under what circumstances can myopic decision rules
Academic Theory and Investment Practice lead to overall resuts that are optimal?”

MSCI @ 1- Source: Decentralized Investment Management by W.H. Sharpe; The Journal of FINANCE; May 1981 Information Classification: GENERAL



The TPA Adoption Journey

Strategic Asset Allocation (SAA)
Benefits

(¢

Structure &

Clarity Accountability

Clear separation
between board and
investment teams

Defined roles and
responsibilities

MSCI &

Specialization

Expertise within asset
classes

Discipline

Avoid overreacting to
market noise
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The TPA Adoption Journey

SAA Limitations

A Loss of diversification opportunities
£\ Fragmented decision making
4\ Heterogeneous risk preferences

£\ Misaligned investment horizons

M S C I @ Informat ion Classification: GENERAL 9



The TPA Adoption Journey

What is Total Portfolio Approach (TPA)?

SAA Evolution or Fundamental Shift?

How do we retain the benefits while addressing limitations of SAA

For some AOs, TPA is a philosophy and collection of best practices.
For others, it represents a fundamental shift in how they think about
long term portfolio construction and management across public and
private markets.
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The TPA Adoption Journey

Regional TPA Adoption

Early Adopters Growing Awareness

AU, NZ, SG, CA UsS, UK, EU, ME

TPA adoption varies significantly by Growing TPA awareness and partial
region, with Australia, New Zealand, adoption across other region such
Singapore, Canada leading the way. as US, UK, Europe and Middle East.
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The TPA Adoption Journey

Investment Trends Fostering TPA Adoption

MSCI &

B

0 S (b cb

Increasing macro economic uncertainty

Greater portfolio complexity (private assets)

Common factors across public and private markets

Need to manage risks beyond short-term volatility

Better data, models, analytical tools, and platforms
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The TPA Adoption Journey

Managing Risks Beyond Volatility

Liquidity Risk Solvency Risk Tail Risk
Mission
Physical Risk Opportunity Cost Impairment
Risk
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The TPA Adoption Journey

Potential Benefits of TPA Adoption

Investment Horizon Fixed
Decision Making Process Static
Opportunities & Risks Within

Asset Classes

MSCI &

Dynamic

Across
Entire Portfolio
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Organizational
Challenges
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Organizational Challenges

"The Soft Stuff is the Hard Stuff"

Early and late adopters agree:

Organizational transformation is the biggest challenge
in TPA implementation

o “How do you organize hundreds of staff with multiple
= layers of delegation to operate like a family office?”

Challenge: Retain SAA benefits (Structure, Accountability, Specialization, Discipline) while addressing limitations
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Organizational Challenges

Levels of TPA Adoption

n Enhanced SAA
Incremental improvements to traditional approach
H Top-Down TPA
Strategic overlay with tactical flexibility

E One Fund TPA
Fully integrated portfolio management
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Organizational Challenges

Why is the Soft Stuff So Hard?

:;: People

Skills across asset classes ¢ Forums for dynamic decision making ¢ Mechanisms for making decisions
e Incentives, motivation, retention

l@l Culture

Move from asset class silos to one team e« Balance collaboration vs. competition for capital

OIO Governance

Board gives more power to CIO & Investment Team e« Role of Reference Portfolio & active risk budget

M S C I @ Information Classification: GENERAL 18



Redesigning Governance

Governance under TPA separates Risk Appetite from Execution

Board Investment Team
S A A « Approves Policy Portfolio: asset class weights » Executes within board-approved asset class
and allocation ranges 9 targets and manage each asset class against

board-set benchmarks
» Sets strategy-level benchmarks and active

risk budgets for each asset class » Accountable for asset-class outperformance

Board Investment Team
* Provides total fund . Designs o
TPA benchmark, based on liquid assets only allocates active risk budget among asset

classes

» Defines risk appetite, overall active risk
budget and guardrails in implementation
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The TPA
Analytical Toolkit
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Analytical Toolkit

Models and Platforms

Built for total portfolio decisions, native for cross-asset work

@ Macro Model ﬁ Multi-Asset Risk Model
Cross-asset correlations & hurdle

Assess macro risk & derive CMAS rates

O Stress Testing Framework I Il Cost of Capital

Account for correlations, common

Evaluate scenarios beyond volatility language

Al is making portfolio analytics accessible to the entire investment team
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Analytical Toolkit

Data and Benchmarks

Public Markets Private Markets
o Asset level data o Fund level data
o Public & transparent o Peer group based
o High frequency updates o Cashflow analysis

TPA Benchmarks: Reference Portfolios & Strateqgy Portfolios

Based on public assets only « Active risk budget: 3-5% <« Target IR: 0.2-0.3

MSCI &
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Redesigning Governance

The Role of the Reference Portfolio

MSCI &

Risk Anchor

Reference portfolio translates board risk appetite into
simple and replicable beta portfolio (e.g. 80% equity,
20% treasuries).

Governance Separator

Board sets the total risk level; investment team uses
discretion, within board specified active risk budget.

Opportunity Cost

Every active decision must beat this passive baseline
net of all costs.

Funding Reference

New investments are funded by reallocating from the
reference portfolio. Capital shifts but total fund risk is
preserved.

Act as a benchmark, not a target

Information Classification: GENERAL 23



Redesigning Governance

Funding Active Investments

Value-Added Investment
Investment Portfolio

€990

Risk-Equivalent

Reference Portfolio Funding Portfolio

—~Investments are viewed / evaluated as risk
reallocations with respect to the Reference
Portfolio, the total exposure is unchanged

Funding a Lower Risk Investment Funding a Higher Risk Investment

- The composition of the funding portfolio is 15 15
determined by the risk profile of the new
investment that will be added to the fund

Buy 1.0 Buy 1.0

0.5 0.5
0.0 0.0
-0.5 -0.5
Sell-1.0 Sell-1.0
15 15
Funding Investment Funding Investment
B Frivate Real Estate ] Equity ] Fixed Income B Frivate Equity ] Equity ] Fixed Income

For illustrative purposes only.
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Total Portfolio Design
In Practice
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Implementing the Total Portfolio Approach — A Practical Example

Reference Portfolio Investment Portfolio
Current allocation lllustrative allocation using
proxied by MSCI Indexes alternatives + tactical layer
Reference Portfolio Investment Portfolio
ASSET WEIGHT ASSET WEIGHT
® Public Equity 70.0% ® Public Equity 60.0% Cumulative Performance: Investment vs Reference
MSCI World 68.0% MSCI World ex Europe 35.8% $2107
MSCI EM 7.0% MSCI Europe 1@.8%
MSCI World Small Cap 3.8% MSCI EM 7.8% $1.75
® Fixed Income 30.0% MSCI ACWI Minimum Volatilty 5.0%
MSCI Developed Market Government Bond 21.0% MSCI World Small Cap 3.0% 8
2$1.404
MSCI USD IG Corporate Bond 4.5% @ Fixed Income 20.0% 3
MSCI EUR IG Corporate Bond 4.5% MSCI Developed Market Government Bond 12.8%
$1.05
Total 100.0% MSCI USD IG Corporate Bond 3.8%
MSCI EUR IG Corporate Bond 3.08%
MSCI USD EM Sovereign Bond 2.0% $070—— ! ' ! T '
Referancs Porticlo Invesiment Portfolio overeign Bon . Jul2018  Jan2020  Jul2021 Jan 2023  Jul 2024 Jan 2026
@ Alternatives 20.0%
Asset class breakdown Asset class breakdown -0~ Investment =0~ Reference
MSCI Gold Futures 5.0%
=15.0% 7
MSCI All Country Private Equity 5.0% =2
w o _|
MSCI World Infrastructure 5.8% § >.0% e
=
w

MSCI Global Annual Property 5.0% -5.0% . . . | , |
Jul 2018 Jan 2020 Jul 2021 Jan 2023 Jul 2024 Jan 2026
‘ Total 100.0%

MSCI World Infrastructure is used as proxy for Private Infrastructure performance and MSCI ACWI IMI Real Estate is used as proxy for the performance of the MSCI Global Annual Property Index;
For informational purposes only and does not constitute investment advice.
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Total Portfolio Approach — Risk Attribution Across Asset Classes

“u Reference Portfolio Risk »7  Investment Portfolio Risk A Active Risk (Tracking Error)

1M.14% 1M.12% 2.37%
One risk mode' across MAG (EX-ANTE) MAC (EX-ANTE) MAC (EX-ANTE)
Public and Private Assets nae o Y

12.31% 9.70%
TOTAL VOL BUDGET 12 e ACTIVE TE BUDGET 3
Utilization 93% Utilization 79%
. ]
Risk Decomposition (X-Sigma-Rho)
WEIGHT (X) VOLATILITY (Z) CORRELATION (P)
BE0U0% 3 28.0% 7 1003
l I | #® Commodities
B0 :r 21.;1:':—& 075 | ® Fixed Income
e =
l . | @ Private Equity
40.0% = 14.0% —f—— — 050 —
| - ! @ Private Infrastructure
: L : I
| 1 | e
20.0% —f— 7.0% 025 ® Private Real Estate
: [ |
: i i ® Public Equity
0.0% T T T ] 0.0% T T T 1 0.00 T T T ]
202512 202602 202803 202603 202604 202512 202602 202803 202a03 202604 202512 202602 202603 202603 202604
Asset Class Weight Asset Class Volatility Asset Class Correlation with
(Annualized) the Total Portfolio

* Private Infrastructure risk is proxied using MSCI World Infrastructure in this example

M S C | @ For informational purposes only and does not constitute investment advice. Information Classification: GENERAL
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The Total Portfolio Approach Enables What-if and Scenario Analysis

An illustrative reallocation within the Investment Portfolio, used Scenario Severity What-If P&L Investment P&L Reference P&L
to demonstrate how a shift is evaluated on the full portfolio.
Stable Qutlook Mild +3.24% +3.54% +3.70%
What-if Portfolio Soft Landing Severe +12.02% +12.84% +12.74%
0
'10 /0 World eX'EUFOpe Recession Moderate -11.08% -12.53% -12.90%
o .
+5% ACWI Min Vol Stagflation Extreme -14.60% -15.64% -16.43%
0
+5% Gold
Compared to the Investment Portfolio Geopolitical Crisis Extreme -13.54% -13.86% -14.65%
Global Recession Extreme -12.79% -14.66% -14.59%

TOTAL-PORTFOLIO P&L BY SCENARIO (95% Cl)

Shrﬂ:s equ”:y towa rd down8|de @ What-If @ Investment @ Reference Whiskers = 95% CI (£1.96-5E)
protection and diversification: Stagflation e
e
. . Geopolitical Crisis =|—o.—| :
- Recession scenarios become ; * '
meaningfully less severe, Global Recession — :—'| '
upside is only slightly reduced 1
Recession . |—‘0—|
Stable Outlook F:;I—l
o
Soft Landing |_I.—T|—|
20.6 .3 2.0% +7.3 +16.5

M S C | @» Hypothetical scenario for illustrative purposes only. Results are not predictive of future outcomes. Information Classification: GENERAL 28



Japanese Asset Owner Case

Deriving Implied Returns

- The TPA requires a common metric to
evaluate opportunities across disparate
asset classes

- Implied returns provide a consistent way to
compare diverse assets

Implied returns for existing holdings:

- Implied return is the expected return each
asset must deliver given the investor's risk
tolerance and asset co-movements

- They can help assess whether an
investment's expected return justifies its
overlap with existing portfolio risks

1In matrix algebra, implied returns are given by the formula » = A1sw
, where ris the vector of implied returns, 2 is the risk-aversion
parameter, 3 is the covariance matrix, and w is the vector of
portfolio weights. Implied returns for each portfolio component are
proportional to the marginal contribution to risk of that component.

With simple algebra we can further show that implied returns are
proportional to the portfolio’s expected return times the beta of the
asset to the portfolio, in matrix algebra, r = P where 7 is the
portfolio return and g is the vector of asset betas to the portfolio.
Through this approach, implied returns can be estimated for any
asset, whether it is held in the portfolio or not.

MSCI &

Calculating implied returns from the hypothetical
portfolio's risk metrics:

Domestic
Bonds

1. Map assets to the MSCI Multi Asset Class (MAC) Factor Model
2. Construct market-to-market covariance matrix

3. Reverse engineer implied returns using the current portfolio
weights and the covariance matrix of asset returns'

4. The magnitude of implied returns can be calibrated to an
assumed Sharpe Ratio of the portfolio

Domestic
Equities

Current Portfolio

Foreign
Equities

Foreign
Bonds

Weight (%) Totalrisk (%) Correlation MC to total risk Risk Contribution (%)

Beta to portfolio

Implied return or
hurdle rate (%)

(M (2) (3) (4) = (2) * (3) (5) = (1) * (4) 6)=(4) /0o (7) = (6) *a
Portfolio 100% c =10.27 100 10.27 10.27 1.00 a=4"
MSCI Japan 25% 19.82 0.89 17.62 4.40 1.71 7.05
MSCI ACWI ex Japan 25% 19.82 0.93 18.25 4.59 1.79 7.34
MSCI JP GOVT bond 25% 2.46 -0.07 -0.18 -0.05 -0.02 -0.07
MSCI ex-JP GOVT bond 25% 8.1 0.66 5.31 1.33 0.52 2.13

o is total portfolio risk; a is portfolio implied return computed as assumed Sharpe Ratio (0.4) multiplied by total portfolio risk (o =0.4 o).

For more details about this case study see the following MSCI blog: Earning a Place in the Portfolio: Using Implied Returns in TPA Decisions | MSCI

Information Classification: GENERAL
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https://www.msci.com/research-and-insights/blog-post/earning-a-place-in-the-portfolio-using-implied-returns-in-tpa-decisions

Japanese Asset Owner Case

Implied Returns
to Evaluate New
Investment
Opportunities

Implied returns can be interpreted
as a hurdle rate: the minimum
return required for an asset to be
worth adding to the portfolio
Hurdle-rate returns for new opportunities:

> It can be used to determine whether the
expected return of a potential new
investment is high enough to justify its
standalone risk and interaction with the
rest of the portfolio

1In matrix algebra, implied returns are given by the formula = 2xw
, Where ris the vector of implied returns, 2 is the risk-aversion
parameter, x is the covariance matrix, and w is the vector of
portfolio weights. Implied returns for each portfolio component are
proportional to the marginal contribution to risk of that component.

With simple algebra we can further show that implied returns are
proportional to the portfolio’s expected return times the beta of the
asset to the portfolio, in matrix algebra, r = B where T isthe
portfolio return and g is the vector of asset betas to the portfolio.
Through this approach, implied returns can be estimated for any
asset, whether it is held in the portfolio or not.

MSCI &

Domestic Bonds

Foreign Bonds

Foreign Equities

Asset Class

Domestic Equities

1. Calculate implied returns as hurdle rates!

Current and proposed portfolio
Index Used
MSCI JPY Govt Bond
MSCI Japan
MSCI ex-JPY Govt Bond

MSCI ACWI (ex - Japan)

Weight

25%

25%
25%

25%

+

Asset Class

Compare hurdle-rate return of new investment to its the expected return:

Index Used

Global Real Estate MSCI Global Annual Property Index

2. The asset owner likely has a forecast for the new investment's expected return based on capital market assumptions

(CMA)

3. Compare hurdle rate to the expected return for the new investment making any needed adjustments for illiquidity by

applying a liquidity premium

. - N . . - oy (10 . Implied return or
Weight (%) Totalrisk (%) Correlation MC to total risk Risk Contribution (%) Beta to portfolio R e
(1) (2) (3) (4) =(2)*(3) (6) = (1) * (4) (6)=(4)/o (7) = (6) * o

Portfolio 100% o =10.27 1 00 10.27 10.27 1.00 a=4M
MSCI Japan 25% 19.82 0.89 17.62 4.40 1.71 7.05

MSCI ACWI ex Japan 25% 19.82 0.93 18.25 459 1.79 7.34

MSCI JP GOVT bond 25% 2.46 -0.07 -0.18 -0.05 -0.02 -0.07
MSCI ex-JP GOVT bond 25% 8.1 0.66 5.31 1.33 0.52 2.13

MSCI Global Property Index - 13.58 0.78 10.62 - 1.03 4,25

o is total portfolio risk; Ois portfolio implied return computed as assumed Sharpe Ratio (0.4) multiplied by total portfolio risk (&t =0.4 O).

For more details about this case study see the following MSCI blog: Earning a Place in the Portfolio: Using Implied Returns in TPA Decisions | MSCI
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Total Portfolio Approach

The Evolution of Modern Portfolio Management
Key Takeaways

Retain SAA benefits while addressing limitations

Navigate organizational transformation

Leverage advanced analytics and tools
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Join us for part 2 Implementing a Total

onMay 20 Portfolio Approach
Key Use Cases and
Portfolio Applications

Register.

This session discusses potential approaches and use cases. MSCI does not provide
investment advice or recommend any specific portfolio construction framework.
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Contact

The process for submitting a formal
index complaint can be found on the
index page of MSCl's website at:

https://www.msci.com/index-regulation.
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https://www.msci.com/index-regulation

About Us

About MSCI Sustainability and Climate Products and Services

MSCI Sustainability and Climate products and services are provided by MSCI Solutions LLC and certain related
entities, and are designed to provide in-depth research, ratings and analysis of environmental, social and
governance related business practices to companies worldwide. ESG ratings, data and analysis from MSCI
Sustainability and Climate are also used in the construction of MSCI Indexes.

About MSCI Inc.

MSCI (NYSE: MSCI Inc.) strengthens global markets by connecting participants across the financial ecosystem
with a common language. Our research-based data, analytics and indexes, supported by advanced technology,
set standards for global investors and help our clients understand risks and opportunities so they can make better
decisions and unlock innovation. We serve asset managers and owners, private-market sponsors and investors,
hedge funds, wealth managers, banks, insurers and corporates.

To learn more, please visit www.msci.com

The process for submitting a formal index complaint can be found on the index regulation page of MSCl's
website at: https://www.msci.com/index-regulation.
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Notice and Disclaimer

The data, data feeds, databases, reports, text, graphs, charts, images, videos, recordings, models, metrics, analytics, indexes, ratings, scores,
cases, estimates, assessments, software, websites, products, services and other information and materials contained herein or delivered in
connection with this notice (collectively, the “Information”) are copyrighted, trade secrets (when not publicly available), trademarks and
proprietary property of MSCI Inc. or its subsidiaries (collectively, “MSCI"), MSClI's licensors, direct or indirect suppliers and authorized sources,
and/or any third party contributing to the Information (collectively, with MSCI, the “Information Providers”). All rights in the Information are
reserved by MSCI and its Information Providers and user(s) shall not, nor assist others to, challenge or assert any rights in the Information.

Unless you contact MSCI and receive its prior written permission, you must NOT use the Information, directly or indirectly, in whole or in part
(i) for commercial purposes, (i) in a manner that competes with MSCI or impacts its ability to commercialize the Information or its services, (iii)
to provide a service to a third party, (iv) to permit a third party to directly or indirectly access, use or resell the Information, (v) to redistribute or
resell the Information in any form, (vi) to include the Information in any materials for public dissemination such as fund factsheets, market
presentations, prospectuses, and investor information documents (e.g. KlIDs or KIDs), (vii) to create or as a component of any financial
products, whether listed or traded over the counter or on a private placement basis or otherwise, (viii) to create any indexes, ratings or other
data products, including in derivative works combined with other indexes or data or as a policy, product or performance benchmarks for
active, passive or other financial products, (ix) to populate a database, or (x) to train, use as an input to, or otherwise in connection with any
artificial intelligence, machine learning, large language models or similar technologies except as licensed and expressly authorized under
MSCI's Al Contracting Supplement at https://www.msci.com/legal/supplemental-terms-for-client-use-of-artificial-intelligence.

The intellectual property rights of MSCI and its Information Providers may not be misappropriated or used in a competitive manner through the
use of third-party data or financial products linked to the Information, including by using an MSCI index-linked future or option in a competing
third-party index to provide an exposure to the underlying MSCI index or by using an MSCI index-linked ETF to create a financial product that
provides an exposure to the underlying MSCI index without obtaining a license from MSCI.

The user or recipient of the Information assumes the entire risk of any use it may make, permit or cause to be made of the Information. NONE
OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO THE
INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING ANY IMPLIED
WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, SUITABILITY, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION. Without limiting any of the foregoing and to
the maximum extent permitted by applicable law, in no event shall MSCI or any other Information Provider have any liability arising out of or
relating to any of the Information, including for any direct, indirect, special, punitive, consequential (including lost profits) or any other
damages, even if notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable
law be excluded or limited.

The Information, including index construction, ratings, historical data, or analysis, is not a prediction or guarantee of future performance, and
must not be relied upon as such. Past performance is not indicative of future results. The Information may contain back tested data. Back-
tested performance based on back-tested data is not actual performance but is hypothetical. There are frequently material differences
between back tested performance results and actual results subsequently achieved by any investment strategy. The Information may include
“Signals,” defined as quantitative attributes or the product of methods or formulas that describe or are derived from calculations using
historical data. Signals are inherently backward-looking because of their use of historical data, and they are inherently inaccurate, not
intended to predict the future and must not be relied upon as such. The relevance, correlations and accuracy of Signals frequently change
materially over time.

The Information may include data relating to indicative prices, evaluated pricing or other information based on estimates or evaluations
(collectively, "Evaluations”) that are not current and do not reflect real-time traded prices. No evaluation method, including those used by the
Information Providers, may consistently generate evaluations or estimates that correspond to actual “traded” prices of any relevant securities
or other assets. Evaluations are subject to change at any time without notice and without any duty to update or inform you, may not reflect
prices at which actual transactions or collateral calls may occur or have occurred. The market price of securities, financial instruments, and
other assets can be determined only if and when executed in the market. There may be no, or may not have been any, secondary trading
market for the relevant securities, financial instruments or other assets. Private capital, equity, credit and other assets and their prices may be
assessed infrequently, may not be priced on a secondary market, and shall not be relied upon as an explicit or implicit valuation of a particular
instrument. Any reliance on fair value estimates and non-market inputs introduces potential biases and subjectivity. Internal Rate of Return
metrics are not fully representative without full disclosure of fund cash flows, assumptions, and time horizons.

MSCI &

The Information does not constitute, and must not be relied upon as, investment advice, credit ratings, or proxy advisory or voting services.
None of the Information Providers, their products or services, are fiduciaries or make any recommendation, endorsement, or approval of any
investment decision or asset allocation. Likewise, the Information does not represent an offer to sell, a solicitation to buy, or an endorsement
of any security, financial product, instrument, investment vehicle, or trading strategy, whether or not linked to or in any way based on any
MSCI index, rating, subcomponent, or other Information (collectively, “Linked Investments”). The Information should not be relied on and is not
a substitute for the skill, judgment and experience of any user when making investment and other business decisions. MSCl is not responsible
for any user's compliance with applicable laws and regulations. All Information is impersonal, not tailored to the needs of any person, entity or
group of persons, not objectively verifiable in every respect, and may not be based on information that is important to any user.

It is not possible to invest in an index. Exposure to an asset class or trading strategy or other category represented by an index is only
available through third party investable instruments (if any) based on that index. MSCI makes no assurance that any Linked Investments will
accurately track index performance or provide positive investment returns. Index returns do not represent results of actual trading of investible
assets/securities. MSCI maintains and calculates indexes but does not manage assets. The calculation of indexes and index returns may
deviate from the stated methodology. Index returns do not reflect payment of any sales charges or fees an investor may pay

to purchase securities underlying the index or Linked Investments. The imposition of these fees and charges would cause the performance of
a Linked Investment to be different than the MSCI index performance.

Information provided by MSCI Solutions LLC and certain related entities ("MSCI Solutions"), including materials utilized in MSCI sustainability
and climate products, have not been submitted to, nor received approval from any regulatory body. MSCI sustainability and climate offerings,
research and data are produced by, and ratings are solely the opinion of MSCI Solutions. Other MSCI products and services

may utilize information from MSCI Solutions, Barra LLC or other affiliates. More information can be found in the relevant methodologies on
www.msci.com. MSCI Indexes are administered by MSCI Limited (UK) and MSCI Deutschland GmbH. No regulated use of any MSCI private
real assets indexes in any jurisdiction is permitted without MSCI's express written authorization. The process for applying for MSCl's express
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