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Section 00

Evolution of the Buy-side portfolio management process

A possible organization of the investment process and its strong connection to Multi-factor models

~—=-=-» Usually with an optimizer

Pre-Trade

Predicted Risk —

Expected Return

Trade

Transaction Cost  wm

Portfolio Construction

Risk Constraint

Signal Aggregation

Hedging

--+>e.g., remove the influence of factors from alpha

MSCI &

Covariance Matrix ‘ Factor & Specific Return

Post-Trade

e.g., adding proprietary signal to factor model
without re-estimating covariance matrix

Information Classification: GENERAL



Predicted Risk

Section 01

From Linked Specific Risk (LSR) to Peer Specific Risk (PSR)

H20 Retailing Corp vs Takashimaya Co Ltd

- One assumption of Linear Regression: independent residual 07
(specific) return; 06
- While it holds true for a broad universe, there still might be e
subsets of stocks highly correlated in idiosyncratic space; Zz
- Linked Specific Risk (LSR): Ex-Ante Specific Correlation N PR . Iﬁf:‘{‘zcifd;g;;al;"l N D PO S
between multiple classes of stock, Global depository receipts H20 Rutsiling Corp ve. ) Front Retalling Gollid. * @
(GDRs), American depository receipts (ADRs) by the same 08 ® Realzed Correltion
iSSUGFI 0.6 ® Predicted Correlation
Full list of LSR pairs in JPMEFM as of October 31, 2025 02
Company Common Preferred LSR o
Stock Stock (Oct 2025) 02",
J9151 28 s e - Stocks with different issuer might also have specific correlation as shown above;
Infroneer 5076 50765 0.85 ) _ o
Holdings - We cannot and should not add all these relationships as factors, so an objective

and systematic approach is needed to estimate these specific correlations;
- MSCI Peer Specific Risk (PSR)

The rolling 42-day realized specific correlation was computed using the daily specific return from MSCI JPNEFMTRD model from October 31, 2020 to October 31, 2025.
The Peer Specific Risk (PSR) was from MSCI JPNEFMTRD model from October 31, 2020 to October 31, 2025.
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Predicted Risk

Section 01

Peer clusters identified using LLM and traditional metrics...

STATEMENT A
$98 834 PRESS
$83 119 -

I $10 847 I - I I

(2]
e
-
Q
£ 10-K Filings & Financial News co- Return ESG key issue
company Statements mentions Correlations weights
descriptions
Similarity Score Matrix OV CICY(EEIICI(oIT[ol)l > Clusters are updated quarterly,
- Only clusters with the shortest distances
MSFT GOOG ~ FB IBM JPM XOM PG  INJ.. would be incorporated into the factor
= c06 045 1 osa ome ome am om 0w models > ensure the matrix is sufficiently
_'9- FB 0430 0.543 1 0320 0282 0242 0255 0318 sparse to still be "“invertible”:
- | IBM 0.435 0.358 0.320 1 0310 0251 0.308 0.303 !
O xom 08 oo omp ot 020 1 om1 0306 e > Pairwise specific correlation would be
PG 0.295 0269 0255 0308 0249 0.261 1 032 &ggggg% estimated da||y using the historical asset
JNJ 0.361 0.327 0318 0303 0.257 0.306 0.322 1 8,{8) ope
: specific return.

M S C I @ Information Classification: GENERAL 6



Predicted Risk

Section 01
From Peer Clusters to Peer Specific Risk in MSCI Factor Models
Total Risk = Systematic + Specific Risk Traditional Specific New Specific

Covariance Matrix Covariance Matrix

Y= wxax"w’+whlw’ N |
S : portfolio’s total risk ‘

W : asset weight

X : asset factor exposure - ces

Q : factor covariance matrix

A - asset covariance matrix Only diagonals (variances) matter Select off-diag elements matter
All off-diag elements = O Select off-diag elements # 0

(All specific return correlations = 0)

Sample Peer Clusters

JP Department Store GMS 8331 CHIBA BANK LTD JP Regional Banks
8233  TAKASHIMAYA and Super Market J 7282  TOYODA GOSEI JP Automobiles and Parts
8308 RESONA HOLDINGS  JP Banks
3086 J.ERONT RETAILING :rF]’dDSeESsrm'\;eI;tkSettore GMS 8354 FUKUOKA FINANCIAL  JP Regional Banks 3116  TOYOTABOSHOKU  JP Automobiles and Parts
7186 YOKOHAMA FINANCIAL JP Regional Banks i
JP Department Store GMS 9. 6995 TOKAIRIKA JP Automobiles and Parts
3099 ISETAN MITSUKOSHI 4 Siiper Market 5831  SHIZUOKA FINANCIAL JP Regional Banks .
. 7250  PACIFIC INDUSTRIAL JP Automobiles and Parts
RPN TR JP Department Store GMS 5830 IYOGIN HOLDINGS JP Regional Banks ‘
and Super Market 7389  AICHI FINANCIAL JP Regional Banks /7283 AISAN INDUSTRY JP Automobiles and Parts

The selected peer clusters were from MSCI JPNEFMTRD model as of October 1, 2025.

M S C I @ Information Classification: GENERAL 7



Predicted Risk
Section 01

More accurate risk forecast and efficient
portfolio construction with PSR

Portfolio
Construction

- To showcase the difference between the two Rolling Annualized 1-Month Total Rolling Annualized 1-Month Common

sp_e_cmc corre_lat|on methodolqglgs, a global Risk Factor Risk

minimum variance (GMV) optimization on Isetan 45 007, —

Mitsukoshi (3099) was run weekly with LSR and 40.00% P —— 20,007

PSR respectively: 2288; “\'\,___.AJJ oo \'\'\‘ r\~4\
1. Short Universe: MSCI Japan IMI; 25.00% M 20.00%

20.00% 15.00% =
2. Max# shorts = 5; Jg-gg:f 10.00% —
3. Dollar Neutral; °.00% >0
0.00% 0.00%
4 Path Independence 29/11/2022 29/11/2023 29/11/2024 28/11/2022 28/11/2023 28/11/2024
e Original e GMYV With LSR GMV With PSR e Original e GMYV With LSR GMV With PSR

- The methodology with a lower realized risk

indicates a better risk forecast as the objective is

to minimize the overall portfolio volatility.

Volatility reduction -14.47% -27.46%

- The turnover (and # unique stocks used) with
PSR was significantly lower due to the additional Average Weekly One-way Turnover 9.11% 1.45%

correlation information. Unique # Shorts used throughout the period 46 15

The GMV optimization was conducted using MSCI JPNEFMTRD model on a weekly basis from November 4, 2022 to October 31, 2025.
The realized risk was computed and annualized using rolling 1-month daily returns.

M S C I @ Information Classification: GENERAL 8



Hedging

Section 02
Hedging against unintended characteristics

- Hedging is the process of reducing the risk of a portfolio

by augmenting that with some investments having a Not all factors are born equal — understanding factor volatility and
negative correlation to it. correlation to control the hedging cost and turnover

- The most common forms of hedging are market hedging Ex-Ante

and currency hedging: Factor Group Top 5 Factors by volatility Volatility
o (2025-10-31)

1. by means of a future or liquid asset; Market Japan Equity 18.29%

2. By buying tradable baskets from banks to hedge (or Banks , 23.08%
even speculate) on political risk (e.g., elections) or Broadcasting Media 20'030/"
thematic risks: Industry PIan’F Machinery and Engmeenng 22.21%

' Semiconductor and Equipment 37.50%

3. Creating an in-house hedging basket to reduce the Telecommunications 25.06%

unwanted risk from factor exposures all at once. Beta 5.61%
Momentum 4.23%

- Hedge with caution: Some assets and factors have non- Risk Indices Residual Volatility 2.87%
zero expected return. Hedging them can in fact be Short-Term Reversal 2.85%
counterproductive because the gain in Sharpe Ratio (risk Size 3.29%

reduction) could be countered by expected P&L losses.

The annualized raw factor volatility was from MSCI JPNEFMTRD model as of October 31, 2025.

M S C I @ Information Classification: GENERAL 9



Section 02

Creating Efficient and Tailor-made Hedging Basket

- Sell-side brokers usually provide baskets to hedge certain risks of a portfolio or an inventory book (Market Makers/Delta One);

- While they help hedge certain exposures, they might introduce other unintended risk or jeopardize the expected return as the basket is not
tailored to the target portfolio or carry non-zero expected returns;

->MSCI Factor Models and Optimizer helps create a tailor-made hedge baskets by considering the practical constraints below.

Leverage Constraint

Limit any weight change of the
existing names, and maximum
asset weight in baskets

Control the additional capital to
construct the hedging basket

Alpha Alpha Alpha
generating generating generating Factor/Sector Exposure Turnover/Transaction Cost
portfolio portfolio portfolio limits Constraint
Optimize or limit the
Control the basket's exposure to turnover/transaction cost, with
selected factors or sectors customizable transaction cost
Rebalance hedge basket to neutralize shifting portfolio exposures modeling

Specific Risk Constraint

Hedge Hedge Hedge

basket basket basket Create a diversified basket which

has the minimum specific risk to
avoid impact to alpha

MSCI &

Information Classification: GENERAL 10



Hedging

Section 02
Comparing and Evaluating different hedging strategies
5 To compare different hedging strategies,

it was assumed that we had a Japan Al Hedging with Index Future Minimize systematic risk A Japan Index -
portfolio as of July 1, 2025. (Predicted beta *) Future
> The investment goal is to reap the Al Hedging with Index Future Minimize systematic risk A Japan Index -
stock specific return without exposing to (Historical beta *) Future
the systematic risk. Hedging with custom hedging  Minimize portfolio risk Constituents in Max number of shorts: 30
basket with an optimizer MSCI Japan IMI Max short weight: -10%
Rolling Annualized 1-Month Common Factor Risk Highlights
30.00% - The average weekly one-way turnover of the basket is only 3.7%;
25.00%
20.00% . S - The underlying index of the Japan index future had a substantial positive
5 00% f/_«g specific return (3.35%) from July 1to October 31, 2025. Hedging with the
10.00% = index would impact the specific return of the overall portfolio.
5.00% — Specific Contribution
0.00% 6.0%
fﬁ“boo\\\(of@%% \@\\\\m QQQ’QQ'\D‘/\‘D’\‘{/\%Q ,
SISO \\Q‘?\L\Q‘?ﬁgx‘i@ @\‘b\@\q\ e S 0%
q/Qq/q/Qq/q/QQ/q/Qq/q/ (],(1/0(1/(19(}/(19%0%(19%% q/ (]/ q/g(lfq/ q/ q/Q Qq/ r]/q/Qq/ q/ 2.0% -
0.0% ——
e Original == HistBeta Hedge PredBeta Hedge — ====Hedging Basket 20% Original HistBeta Hedge PredBeta Hedge Japan Index Future

* Beta factor exposure is sometimes confused with portfolio beta. The former represents a systematic strategy, while the latter represents the sensitivity of an asset/portfolio to a reference benchmark.
The basket is rebalanced weekly on Fridays from 2025-07-04 to 2025-10-31. The realized risk was computed and annualized using rolling 1-month daily returns.

M S C I @ Information Classification: GENERAL 11



P&L Attribution

Section 03
Factor Based Performance Attribution
Same factors used for risk & performance: Model Structure:

Common Factor Return
Factor Model Data

|
[ 1

Factor X Factor Specific
Exposures Returns Return

N
r=X[+4+u

i Asset Local Return Return Return

Currency Specific

Common factors capture important shared characteristics
- Market: Overall Equity Market

- Industry: Industry classifications Market Industry

- Style: Balance sheet info, technical indicators... Factor Factor
Return Return

Style Factor
Return

Source: MSCI, Linear Factor Model Nov 2025

M S C I @ Information Classification: GENERAL 12



P&L Attribution
Section 03

Decomposing Specific Contribution further — Selection, Sizing and
Diversifiaction

Pure Factor Introducing the factor based specific information ratio

. performance efiibufion mod

- Active strategies are never binary, but a spectrum; Diversification

- Factor Based Performance attribution framework fits factor (Breadth)
timing and rotation strategy well;

- However, when a portfolio manager tightly controls the
factor exposure, the specific return contribution would
dominate. In this case, the asset level specific contribution
is the only additional information;

> This might not fully align with the manager's decision- Specific
making process: selection, sizing and diversification. InfoF\[n][gtlon
atio

Source: Paleclogo, G. 2023. “Information Ratio = Selection x Breadth + Sizing.” The Journal of Portfolio Management 49 (8): 71— 82.
* The alpha here does not imply active return, but rather the asset specific return that could not be explained by common factors.

MSCI &

Information Classification: GENERAL 13



P&L Attribution
Section 03

Aligning the decision-making process of alpha focused manager

Extending the Factor Based - To achieve a higher specific IR, one could increase:
Performance Attribution model

Decision Value-add from the decision when: Underlying Intuition
Selection Selecting stocks in the right direction, The product of the sign of that asset's
e.g., Long stocks with positive holding and z-score specific return
| specific returns.
Specifi Diversificatio  Holding higher effective number of The ratio between the weighted
pecific L
I - n (Breadth) stocks average of individual asset standard
Ratio deviations and portfolio specific
| volatility (the reverse of diversification
| | ratio)
Diversification x Sizing Sizing Weighting the stocks correctly based  Cross-sectional correlation between
Selection on the asset level risk-adjusted being on the right side of a bet and
specific return the bet size

Source: Paleclogo, G. 2023. “Information Ratio = Selection x Breadth + Sizing.” The Journal of Portfolio Management 49 (8): 71— 82.

M S C I @ Information Classification: GENERAL 14
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Appendix
6857

Sample Japan Al Portfolio 5301

Holdings as of July 1, 2025 §§§§

6701

8035
5802
6526
6702
4063
6/58
4062
6723
9432
6752
4307
3436
6590
7731

4477
3993
4443
4483
4180

2980
4493
4259
o182

ADVANTEST

FURUKAWA ELECTRIC
FUJIKURA

SOFTBANK GROUP

DISCO

NEC

TOKYO ELECTRON
SUMITOMO ELECTRIC INDUSTRIES
SOCIONEXT

FUJITSU

SHIN-ETSU CHEMICAL
SONY GROUP

IBIDEN

RENESAS ELECTRONICS
NTT

PANASONIC HOLDINGS
NOMURA RESEARCH INSTITUTE
SUMCO

SHIBAURA MECHATRONICS
NIKON

BASE

PKSHA TECHNOLOGY
SANSAN

JMDC

APPIER GROUP

SRE HLDGS

CYBER SECURITY CLOUD
EXAWIZARDS

PLUSZERO

This sample portfolio was only used as a baseline to evaluate different hedging strategies. It does not constitute any investment opinion or advice.

MSCI &

7.68%
6.93%
6.79%
6.46%
6.22%
5.68%
5.54%
5.41%
5.18%
5.05%
4.91%
4.48%
4.47%
4.21%
4.20%
417%
2.97%
2.78%
2.37%
0.86%
0.75%
0.68%
0.50%
0.49%
0.47%
0.39%
0.13%
0.12%
0.11%

Information Classification: GENERAL 16
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SALES AND TRADING COMMENTARY ONLY (NOT A PRODUCT OF RESEARCH)
FOR INSTITUTIONAL USE ONLY | Confidential and Not For onward distribution

Morgan Stanley

MAC Use Case with Thematic Baskets

Integrating Multi-Asset Models and Custom Basket Strategies
MACETILDFEREH : T—IHARE LNR Ty FEER

— VAFTFty P THEILT S T—VREZ 7O0—F —

Morgan Stanley Quantitative and Derivative Strategies (QDS)

Quantitative and Derivative Strategies (QDS) is a part of Morgan Stanley’s Institutional Equity Sales Division.
All prices are indicative. Please contact your MS rep for firm pricing.

th Quantitative and Derivative Strategies
Nov 13%, 2025 Hitoshi Nakanishi |

QDS Asia |
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Morgan Stanley

MS QDS Asia Group (MS 24 > = FUINT 4 TEERST IL—TF)
Our Goal: To provide the portfolio / derivative solution to clients by the quantitative analysis

Objective function: to maximize Alpha Signal @ and minimize (hedge) Risk @

under constraints (market liquidity, turnover, single stocks/sector/factor weight cap, corporate actions, and events)

T

maximize a’w—w!'Fw + Ag,(w)

Q1. Noise Q2. Decay @
Market \J/\
Data y "2 i

Yy = fo(x) Market Model Alpha Signal Portfolio Weight

* Alpha: MS Research — Strategist, Economist, Sector analyst,
Thematic ideas — Market flow, Positioning, Corporate and index events
Client Enhancement — Portfolio Consultation over Non-Disclosure Agreement (NDA)
* Solution: (1) Sector / Factor / Thematic / Alpha / Hedging — Custom baskets
(2) Liquid Index Replication — Combination of futures and custom baskets
(3) Portfolio analysis / Back-testing — Client tailored solution of portfolio or derivative analysis

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.



Morgan Stanley

What is a Custom Basket? (DR 2 L/INRTvkE(E?)

A flexible and operationally efficient investment product

What is a custom basket?

A custom basket is a tailored group of securities, constructed to meet specific investment, hedging, or thematic
objectives. Unlike standard indices or ETFs, custom baskets are designed with flexibility in mind, allowing clients to
define the composition, weighting, and strategy based on their unique needs.

Why clients use custom baskets?

Basket advantage: Operational Efficiency (Single Instrument Execution), Cross-Market Access
Purpose: Alpha Generation, Thematic Investing, Hedging (Sectors / Factors)
MS Baskets: 700+ general marketing baskets, 12k+ tailored baskets in Asia

Examples of Investment Themes

Core Theme Topics Universe Style
US political leadership Global Trade Tensions, Defense (+Crypto, IRA) Asia
US and JP monetary policy JP and US Yield Curve move Asia
Currency and Gold Weak dollar, Weak Asian (CNY, INR, JPY, VND), Gold Asia
Al NVIDIA, OpenAl, LLMs and Robotics (World models) Asia
Asia Thematic Korea: DPK (Defense, Corporate Reform, Shipbuilders)
China: Al and Semi Localization, HK: AH dual listing Asia
India Thematic Weekly options, Mutual Funds India
Japan Thematic Corp Reform, FX Sensitive, Al, and Asset inflation Japan
Positioning and Crowding Index OpFion - Dealers’ Gamma, Futures - CTA flow, . -
Equity - Short Squeeze, MEME and FOMO Asia Positioning

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and

qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.

20



Morgan Stanley

MSR Japan Analyst Stock Rating (MSR7ZF+ U X kD L—T 1 > T EER)

Japan Midcap Adventure in Alliance 2.0 - MSMS and MUMSS Joint Venture - (QDS report on 2025-02-12)

Basket Methodology

o Universe: TOPIX Index constituents

. Screening: Long Portfolio - MSR Overweight stocks

Short Portfolio - MSR Underweight stocks

Weighting: liquidity optimized with 3.0% cap, 30% sector cap
Risk factor constraint: 0.5 factor exposure cap for spread
Minimum tail tradability constraint: 50mn USD@20% ADV
(MSAPJROW/UW trade 300mn, 100mn USD @ 20% ADV)
Rebalance mechanism: Monthly rebalance

. Back-test period: 2019-Jan to 2025-Jan

MSR Analyst stock coverage
MSR coverage of TOPIX members

400 | R UW
El Ew
Bl oW

300
200

100

0

N a0 oS A0 N o S AD o
S o P o g g g g o

Source: MS QDS, LSEG Refinitiv, Data as of 2025-02-12

160

140

120

100

Performance Statistics (2021-01-04 to 2025-11-07)

Absolute Return 67.8%
Return (ann.) 11.3%
Volatility (ann.) 7.8%
Return/ Risk Ratio 1.45

Max Drawdown -8.0%

Equity Long Short Strategy Performance
Japan MSR Overweight / Underweight

= MSR OW vs MSR UW

2022 2023 2024 2025

Source: MS QDS, Bloomberg, Data as of 2025-11-07

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and

qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.
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Morgan Stanley

Next-GEN TOPIX Market Anomalies (FTTOPIXIEIZ K BTHIFT7 / < 1) —)

Next-GEN TOPIX Index Consultation (QDS Report published on 2024-06-28)

Estimated # of constituents of Next-GEN TOPIX Performance Statistics (2021-01-04 to 2025-11-07)

Current DXt SR Next-GEN TOPIX
TOPIX 2028 : Market Anomalies

TSEP 1629 1588 1012 Absolute Return 37.3%

TSES 1569 101 36 Return (ann.) 11.8%

TSEG 603 0 12 Volatility (ann.) 6.5%

Total 3801 1689 1060 Return / Risk Ratio 1.81

Source: MS QDS, Bloomberg, Toyo Keizai, JPX, Data as of 2025-05-09 Max Drawdown -4.3%

Free Float Market Cap of Japan Listed Stocks and Estimated market DTC Equity Long Short Strategy Performance

impact on the Next-GEN TOPIX Index reform

Japan Market Restructuring

4
10 = Next-GEN TOPIX Market Anomalies
10° -10' 130

2
10 120

= aa~]

101 10

3 110
10

’ e [FW Mkt Cap (bn JPY; LA) Additions DTC (Est. passive flow / Liquidity), RA = 10'3 100
10 1 DTC (Est. passive flow/ Liquidity); RA B8 Deletions DTC (Est. passive flow / Liquidity); RA

11 uil I
Jul Jul Jul
0 50 1000 1500 2000 2500 3000 300 o o

Source: MS QDS, Bloomberg, Toyo Keizai, JPX, Data as of 2025-11-07

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.
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Morgan Stanley

Lead-Lag Relationship in Industry (EZR®D ') — FS5 4 E{%)

Industry classification and Pairwise correlation of stock prices
Performance Statistics (2016-08-01 to 2025-11-07)

Lead-Lag Market
Anomalies

pairwise correlation

Absolute Return 74.7%
Return (ann.) 6.2%
Volatility (ann.) 4.9%
Return / Risk Ratio 1.28

Max Drawdown -7.0%

Portfolio Factor Analysis Equity Long Short Strategy Performance

Portfolio Risk Estimation (as of 2025-04-30) Lead-Lag IV!arket — Lead-Lag Market Anomalies
Anomalies

Total Risk (Ann. Volatility) 4.3% 160

- Country Risk 0.0%

- Quant Factor Risk 0.7% 140

- Sector Risk 1.6%

- Idiosyncratic Long Risk 3.2%

- Idiosyncratic Short Risk 2.4% 120

Long Alpha Variance Ratio 53.8%

Short Alpha Variance Ratio 30.6% 100

Alpha Variance Ratio 84.4%

Alpha Variance Ratio = Idiosyncratic Risk?2 / Estimated Risk”2 2017 2018 2019 2020 2021 2022 2023 2024 2025

Source: MS QDS, Bloomberg, Data as of 2025-11-07
Back-test period: from 2016-07-01 to 2025-06-27, Transaction cost and stock borrow cost are not included.

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and

qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.



Morgan Stanley

SECTION 2

Integration with MAC Models



Morgan Stanley

Multi-asset correlations and investors’ activity (%L F 7ty MEE LR E1TE))

. . ) R
Multi-Asset Diagram Multi-asset move changes the investors’ activities
. Foreign Equity Investment from Japan (tn JPY)
Bond-qu.uty Global Equity
Correlation = Trust Banks

Correlation

= €Mutual Funds

US Treasury
Yield Curve

USDJPY

Monetary Policy FX sensitivity
(Earnings Estimation)
i[€]:] o
Yield Curve
2019 2020 2021 2022 2023 2024 2025
JGB 10Y Yield Changes Equity Spread of Financials sectors and TOPIX
JGB 10Y yield Rolling 5d change
—— GJGB10 — JGBIOY - 200
0.5% —— TPNBNK - TPX 9
_ -180 £
0.3% S s
n 3 -160 &
0.0% o~ T
©° Q@
0.2% 8 - 140 53
-0.5% -1205
L
- 100
0 o Q o)
LM - S St S et O S Wl Jan  Jul Jan  Jul Jan  Jul
2023 2024 2025

Source: MS QDS, Bloomberg, Data as of 2025-11-07

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.
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Morgan Stanley

MSCI MAC Model-based Macro Stress Test (Benchmark and Financials)

FX — Bond - Equity Correlated Estimation

US Rates 50bps cut US Rates 50bps  [JP Rates 25bps JP Rates 25bps hike [USDJPY 10yen
Benchmark (bull steepening) cut (parallel shift) |hike (parallel shift)/(Bear Steepening) |drop

TOPIX -1.5% -1.6% 2.6% 2.2% -3.9%
NIKKEI 225 -1.4% -1.2% 2.3% 1.9% -4.1%
TOPIX Small -1.6% -1.9% 2.1% 1.8% -3.4%
TOPIX Mothers -1.8% -1.6% 2.6% 2.2% -3.6%

USDJPY -1.9% -3.4%

I I O e

JP Higher Rates Losers -0.8% -0.5% 1.0% 0.8% -2.9%
JP Mega Bank Basket -2.4% 3% Tse% 53% -48%
JP Regional Bank -2.5% 32% 5% 45%  -44%
JP Fin Rate Sensitive -2.5% 34%. 58%  52%  -479%

Bond — Equity Correlated Estimation (USDJPY Fixed)

US Rates 50bps cut US Rates 50bps  [JP Rates 25bps JP Rates 25bps hike
Benchmark (bull steepening) cut (parallel shift) |hike (parallel shift)|(Bear Steepening)

TOPIX -0.2% 0.7% 2.1% 1.6%
NIKKEI 225 0.0% 1.4% 1.7% 1.2%
TOPIX Small -0.6% -0.2% 1.6% 1.3%
TOPIX Mothers -0.6% 0.4% 2.1% 1.6%
JUSDJPY 0.0% 0.0% 0.0% 0.0%
e

JP Higher Rates Losers 0.2% 1.4% 0.6% 0.3%

JP Mega Bank Basket -1.2% -0.9% IS8 6%
JP Regional Bank -1.5% 3% Ak 3.9%
JP Fin Rate Sensitive -1.3% La%s2% A5%

LDP Al Reform  Positioning Micro topic source: MS QDS, MSCI Barra MAC Model, Data as of 2025-11-12

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.
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MSCI MAC Model-based Macro Stress Test (Sectors and Thematic)

Thematics Outperformance vs

TOPIX

JP Financials -1.2% 2.4% JP Defense (Defense weight)

JP Materials -0.9% 1.8% -1.1% JP Reflation -0.8% 1.4% -0.8%
JP Insurer -1.0% 1.8% -0.4% JP Defense -0.6% 1.2% -1.4%
JP Financials ex Banks -0.8% 1.5% -0.3% JP High-Beta Cyclicals -0.3% 1.0% -1.4%
JP Energy -2.4% 1.1% -1.6% JP Input Price Resilient -0.4% 0.5% -0.2%
JP Brokers & Fintech -0.5% 1.0% -0.3% JP Weak Balance Sheet -0.2% 0.4% -0.2%
JP Nuclear Energy -0.2% 0.8% -0.8%  JP Kyushu related -0.2% 0.3% -0.5%
JP Factory Automation -0.3% 0.7% -0.5% JP China Sensitive Bskt -0.3% 0.3% -0.4%
JP Autos -1.3% 0.7% -1.5% JP EM Exposure -0.3% 0.3% 0.2%
JP Industrials -0.3% 0.6% -0.4% High India exposure JP basket -0.2% 0.2% -0.3%
JP Materials -0.4% 0.3% 0.1% Japan Big Rebuild -0.2% 0.2% -0.2%
JP Semiconductors 0.2% 0.1% -1.4% JP Apple Suppliers -0.1% 0.2% -0.7%
JP Auto Components -1.0% -0.1% -1.0% JP Input Price Loser 0.0% 0.2% -0.6%
Japan SPE 0.3% -0.1% -1.6% JP Supply Chain Rebuilder -0.1% 0.1% 0.0%
JP Renewables 0.3% -0.1% 1.0% JP Exporters Basket 0.1% 0.1% -0.9%
JP Info Tech 0.3% -0.2% -1.0% JP Data Center 0.2% 0.0% -0.2%
JP Chemicals -0.2% -0.2% 0.5% JP Low Commodity Benefit -0.5% 0.0% -0.2%
JP Utilities 0.8% -0.5% 0.9% JP China Reopening -0.1% -0.1% 0.0%
JP Cons Disc -0.1% -0.6% 0.0% JP EUR Sensitive Basket -0.1% -0.1% 0.1%
Software as a Service 0.2% -0.8% 0.4% JP Digitalization 0.2% -0.1% -0.2%
JP Games 0.4% -0.9% 0.3% JP Alin Action 0.2% -0.2% -0.5%
JP Broadcasts 0.1% -1.1% 0.7%  JP Potential MBO -0.1% -0.4% 0.4%
JP Telco & Media 0.7% -1.1% 1.1% JP High Quality Credit 0.3% -0.4% 0.5%
JP Land Transport 0.2% -1.3% 1.1% JP Potential TOB -0.1% -0.6% 0.5%
JP Healthcare 1.4% -1.4% 1.4% JP Highly Shorted 0.0% -0.7% 0.7%
JP Real Estate 1.0% -1.4% 1.2% JP Pricing Power 0.4% -0.7% 0.8%
JP Pharma 1.3% -1.4% 1.4% JP Domestics 0.4% -0.9% 0.9%
JP Internets 0.6% -1.5% 1.5% JP Real Estate Unlock 0.5% -1.2% 1.0%
JP Cons Staples 1.4%_ 2.2% JP Importer Local Earner 0.4% -1.4% 1.1%
JP Liquid JREIT 1.5% 0 226%EBE% 1P Inbound Tourism 0.4% -1.5% 1.1%

JP Food

LDP

Al

Reform

Positioning Micro topic

JP Defensives

13%  23%l 1 20%

source: MS QDS, MSCI Barra MAC Model, Data as of 2025-11-12

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.
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MSCI MAC Model-based Macro Stress Test (Factors and Alpha)

JP Rates 25bps
US Rates 50bps  |hike (parallel JP Rates 25bps hike  |USDJPY 10yen

Factors L/S Pair i cut (parallel shift) |shift) (Bear Steepening) drop

Realized Vol -1.0% -0.6% 1.9% 1.5% -2.2%
Momentum -0.9% -1.2% 1.9% 1.7% -2.1%
Quality 0.4% 0.8% -1.5% -1.4% 0.6%
Growth -0.4% -0.2% 0.7% 0.6% -0.7%
Value -0.4% -1.3% 1.2% 1.2% -0.4%
Size 0.1% 0.4% 0.6% 0.5% -0.5%
MSR Overweight vs Underweight -0.1% 0.1% 0.4% 0.3% -0.5%
Laggard vs Hedge 0.0% -0.1% -0.1% -0.1% -0.1%
Highly Shorted vs Hedge 0.0% 0.0% 0.1% 0.1% 0.0%
Dividend -0.1% -0.4% 0.1% 0.1% 0.3%
PXSensitivity L/SPair |
Foreign Sensitivity Low / High 0.1% 0.1% -0.5% -0.5% 0.3%
JPY Appreciation Winner / Loser 0.4% 0.5% -0.9% -0.7% 1.3%

Defensive vs Cyclical 1.7% 1.6%_ -2.8%_
Corporate Reform L/ Pair e e e ]

X-share Unwind Beneficiary -0.4% -0.4% 1.3% 1.1% -1.1%

JP High Foreigners Own -0.1% 0.0% 0.1% 0.0% -0.2%

JP Total Return 0.1% -0.3% -0.1% 0.0% 0.4%

Next-Gen TOPIX Anomalies 0.2% 0.1% -0.1% -0.1% 0.1%

JP Low PBR Cash Rich -0.3% -0.7% 0.3% 0.3% -0.1%
LDP Al Reform Positioning Micro topic

source: MS QDS, MSCI Barra MAC Model, Data as of 2025-11-12

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.
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Conclusion and Future Work

Our Goal: To provide the portfolio / derivative solution to clients by the quantitative analysis

Objective function: to maximize Alpha Signal and to minimize Risk

* Alpha: MS Research — Strategist, Economist => Integrations with MAC Models
* Risk: Equity Factor Models —Japan Specific Factors and Global Equity Factors
MAC (Multi-Asset Class) Factor Models — Equity and Bond, Equity and FX
* Solution: (1) Sector / Factor / Thematic / Alpha / Hedging — 700+ general Asia custom baskets
(2) Liquid Index Replication — Combination of futures and custom baskets
(3) Portfolio analysis / Back-testing — Client tailored solution of portfolio or derivative analysis

Future Work

* Further Integrations with Al
*  Thematic ideas — Market flow, Positioning, Corporate and index events
* Client Enhancement — Portfolio Consultation over Non-Disclosure Agreement (NDA)

* Further Integrations with MS Platforms
* IRIS (Interactive Derivative Investment Strategies) — Option back-testing and analytics
* QIS (Quantitative Investment Strategies) - systematic multi-asset strategy
* MSA (Morgan Stanley analytics) — portfolio management and analytics tool

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative

mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.



Important Information and Qualifications

The information provided herein was prepared by sales, trading, or other non-research personnel of one of the following: Morgan Stanley & Co. LLC, Morgan Stanley & Co. International PLC, Morgan Stanley Europe

SE, Morgan Stanley MUFG Securities Co., Ltd, Morgan Stanley Capital Group Inc. and/or Morgan Stanley Asia Limited (together with their affiliates, hereinafter “Morgan Stanley”), but is not a product of the Morgan
Stanley Research Department. This communication is a marketing communication and is not a research report, though it may refer to a Morgan Stanley Research report or the views of a Morgan Stanley research
analyst. We are not commenting on the fundamentals of any companies mentioned. Unless indicated, all views expressed herein are the views of the author and may differ from or conflict with those of the Morgan
Stanley Research or others in the Firm. For additional information and important disclosures, see http://www.morganstanley.com/disclaimers. Quantitative Derivative Strategies (QDS) is a part of Morgan Stanley’s
Institutional Equity Sales Division. All prices are indicative. Please contact your Morgan Stanley representative for firm pricing.Morgan Stanley 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 975 of the Dodd- Frank Wall Street Reform and Consumer Protection Act.

This material is not (and should not be construed to be) investment advice (as defined under ERISA or similar concepts under applicable law) from Morgan Stanley with respect to an employee benefit plan or to any
person acting as a Fiduciary for an employee benefit plan. This material is not designed to be a recommendation for any specific investment product, strategy, plan feature or other purposes. Any examples used in this
material are generic, hypothetical and for illustration purposes only. Communications such as this are not impartial and are provided in connection with the marketing of products and services.

The information provided herein has been prepared solely for informational purposes and is not an offer to buy or sell or a solicitation of an offer to buy or sell the securities or instruments mentioned or to participate in
any particular trading strategy. These materials have been based upon information generally available to the public from sources believed to be reliable. No representation is given with respect to their accuracy or
completeness, and they may change without notice. Morgan Stanley on its own behalf and on behalf of its affiliates disclaims any and all liability relating to these materials, including, without limitation, any express or
implied representations or warranties for statements or errors contained in, or omissions from, these materials. Morgan Stanley and others associated with it may make markets or specialize in, have or may in the future
enter into principal positions (long or short) in and effect transactions in securities of companies or trading strategies mentioned or described herein and may also perform or seek to perform investment banking,
brokerage or other services for those companies and may enter into transactions with them. We may at any time modify or liquidate all or a portion of such positions and we are under no obligation to contact you to
disclose any such intention to modify or liquidate or any such modification or liquidation. Morgan Stanley acts as “prime broker” and lender for a number of hedge funds. As a result, Morgan Stanley may indirectly
benefit from increases in investments in hedge funds.

Unless stated otherwise, the material contained herein has not been based on a consideration of any individual client circumstances and as such should not be considered to be a personal recommendation. We remind
investors that these investments are subject to market risk and will fluctuate in value. The investments discussed in this communication may be unsuitable for investors depending upon their specific investment
objectives and financial position. Where an investment is denominated in a currency other than the investor’s currency, changes in rates of exchange may have an adverse effect on the value, price of, or income derived
from the investment. The performance data quoted represents past performance. Past performance is not indicative of future returns. No representation or warranty is made that any returns indicated will be achieved.
Certain assumptions may have been made in this analysis, which have resulted in any returns detailed herein. Transaction costs (such as commissions) are not included in the calculation of returns. Changes to the
assumptions may have a material impact on any returns detailed. Potential investors should be aware that certain legal, accounting and tax restrictions, margin requirements, commissions and other transaction costs and
changes to the assumptions set forth herein may significantly affect the economic consequences of the transactions discussed herein. The information and analyses contained herein are not intended as tax, legal or
investment advice and may not be suitable for your specific circumstances. By submitting this communication to you, Morgan Stanley is not advising you to take any particular action based on the information,
opinions or views contained herein, and acceptance of such document will be deemed by you acceptance of these conclusions. You should consult with your own municipal, financial, accounting and legal advisors
regarding the information, opinions or views contained in this communication.

To receive further information in relation to the past performance of the financial instrument and or underlying (as applicable) and/or the functioning of the financial instrument in different market conditions referred to
in any communications produced by employees of any Morgan Stanley entity based in Europe, the Middle East, and Africa (“EMEA”), please contact your EMEA Morgan Stanley Sales representative.

Morgan Stanley Analytics (MSA) is a web-based product developed by Morgan Stanley that provides clients with a suite of applications to allow clients to manage each step of the life cycle of the trade, from portfolio
construction through post-trade analytics. This is not a product of the Morgan Stanley Research Department. The product is provided solely for informational purposes and you should not rely on the data contained
therein as a recommendation or solicitation, nor should you buy or sell any security or decide to engage in any particular investment or trading strategy based solely on the information generated by the tool. The service
is intended for use by sophisticated institutional 22 investors with a thorough understanding of how MSA works and the risks involved. Any analysis, screenings, metrics, categorizations, themes, scores, or ratings (i)
are based on data provided by third party vendors, (ii) are provided as a courtesy and do not represent Morgan Stanley’s judgement or view with respect to any individual fund, security or issuer, or with respect to any
issuer’s commitment to sustainability issues, and (iii) are not exhaustive and should be considered in combination with other analyses that you perform. Morgan Stanley makes no representations or warranties
(including warranties of merchantability or fitness for particular purpose) regarding, and disclaims all liability for, the accuracy or completeness of any of the analysis, screenings, metrics, categorizations, themes,
scores, or ratings contained in this module. Distribution of any information contained in the module is strictly prohibited without Morgan Stanley’s prior written consent.

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.



Important Information and Qualifications

These materials may not be distributed in any jurisdiction where it is unlawful to do so. The products described in this communication may not be marketed or sold or be available for offer or sale in a number of

jurisdictions where it is unlawful to do so. This publication is disseminated in Japan by Morgan Stanley MUFG Securities Co., Ltd only to those investors who are “Professional Investors” (tokutei toushika) as defined
in the Financial Instrument Exchange Law of Japan and may not be redistributed to other types of investors without the prior written consent of Morgan Stanley (For guidance purposes only. Morgan Stanley MUFG
Securities Co., Ltd is a joint venture in Japan between Morgan Stanley and Mitsubishi UFJ Financial Group. Morgan Stanley and Mitsubishi UFJ Financial Group have formed another joint venture in Japan called
Mitsubishi UFJ Morgan Stanley Securities Co., Ltd); in Hong Kong by Morgan Stanley Asia Limited; in Singapore by Morgan Stanley Asia (Singapore) Pte. and/or Morgan Stanley Asia (Singapore) Securities Pte.
Ltd., each of which is regulated by the Monetary Authority of Singapore, for itself and/or on behalf of certain of its affiliates pursuant to certain arrangements with those affiliates, and accepts responsibility for its
contents of these materials, only to those investors who are institutional investors, accredited investors or expert investors, as defined in the Securities and Futures Act 2001 of Singapore; in Australia by Morgan
Stanley Australia Limited A.B.N. 67 003 734 576, A.F.S.L. No. 233742 and/or Morgan Stanley Australia Securities Limited A.B.N. 55 078 652 276, A.F.S.L. No. 233741, which accept responsibility for its contents;
in Canada by Morgan Stanley Canada Limited, which has approved of, and has agreed to take responsibility for, the contents of this publication in Canada; in Spain by Morgan Stanley, S.V., S.A., a Morgan Stanley
group company, which is supervised by the Spanish Securities Markets Commission (CNMV) and states that this document has been written and distributed in accordance with the rules of conduct applicable to
financial research as established under Spanish regulations; in the United States it is directed only to institutional clients and is distributed by Morgan Stanley & Co. LLC, which accepts responsibility for its contents;
and in the United Kingdom it is directed only to those persons who are eligible counterparties or professional clients and must not be acted on or relied upon by retail clients (each as defined in the UK Financial
Conduct Authority's rules) and is distributed in the European Union by Morgan Stanley Europe SE, except as provided above. Private U.K. investors should obtain the advice of their Morgan Stanley & Co.
International plc representative about the investments concerned. In Australia, this publication, and any access to it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act. The
trademarks and service marks contained herein are the property of their respective owners. Third-party data providers make no warranties or representations of any kind relating to the accuracy, completeness, or
timeliness of the data they provide and shall not have liability for any damages of any kind relating to such data.

HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS, SOME OF WHICH ARE DESCRIBED BELOW. NO REPRESENTATION IS BEING MADE THAT ANY
ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE ARE FREQUENTLY SHARP DIFFERENCES BETWEEN HYPOTHETICAL
PERFORMANCE RESULTS AND THE ACTUAL RESULTS SUBSEQUENTLY ACHIEVED BY ANY PARTICULAR TRADING PROGRAM.

ONE OF THE LIMITATIONS OF HYPOTHETICAL PERFORMANCE RESULTS IS THAT THEY ARE GENERALLY PREPARED WITH THE BENEFIT OF HINDSIGHT. IN ADDITION, HYPOTHETICAL
TRADING DOES NOT INVOLVE FINANCIAL RISK, AND NO HYPOTHETICAL TRADING RECORD CAN COMPLETELY ACCOUNT FOR THE IMPACT OF FINANCIAL RISK IN ACTUAL TRADING.
FOR EXAMPLE, THE ABILITY TO WITHSTAND LOSSES OR TO ADHERE TO A PARTICULAR TRADING STRATEGY IN SPITE OF TRADING LOSSES ARE MATERIAL POINTS WHICH CAN ALSO
ADVERSELY AFFECT ACTUAL TRADING RESULTS. THERE ARE NUMEROUS OTHER FACTORS RELATED TO THE MARKETS IN GENERAL OR TO THE IMPLEMENTATION OF ANY SPECIFIC
TRADING PROGRAM WHICH CANNOT BE FULLY ACCOUNTED FOR IN THE PREPARATION OF HYPOTHETICAL PERFORMANCE RESULTS AND ALL OF WHICH CAN ADVERSELY AFFECT
ACTUAL TRADING RESULTS.

Any estimates, projections or predictions (including in tabular form) given in this communication are intended to be forward-looking statements. Although Morgan Stanley believes that the expectations in such
forward-looking statement are reasonable, it can give no assurance that any forward-looking statements will prove to be correct. Such estimates are subject to actual known and unknown risks, uncertainties and other
factors that could cause actual results to differ materially from those projected. These forward-looking statements speak only as of the date of this communication. Morgan Stanley expressly disclaims any obligation or
undertaking to update or revise any forward-looking statement contained herein to reflect any change in its expectations or any change in circumstances upon which such statement is based. Prices indicated are Morgan
Stanley offer prices at the close of the date indicated. Actual transactions at these prices may not have been effected. The trademarks and service marks contained herein are the property of their respective owners.
Additional information on securities discussed herein is available on request. This communication or any portion hereof, may not be reprinted, resold or redistributed without the prior written consent of Morgan
Stanley. The trading of futures or options on futures contains inherent risks. We remind investors that these investments are subject to market risk and will fluctuate in value. The investments discussed in this
communication may be unsuitable for investors depending upon their specific investment objectives and financial position. Where an investment is denominated in a currency other than the investor’s currency, changes
in rates of exchange may have an adverse effect on the value, price of, or income derived from the investment. The MSCI sourced information is the exclusive property of Morgan Stanley Capital International Inc.
(MSCI). Without prior written permission of MSCI, this information and any other MSCI intellectual property may not be reproduced, re-disseminated or used to create any financial products, including any indices.
This information is provided on an “as is” basis. The user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party involved in, or related to, computing or compiling the
information hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a particular purpose with respect to any of this information. Without limiting any of the
foregoing, in no event shall MSCI, any of its affiliates or any third party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. MSCI, Morgan Stanley
Capital International and the MSCI indexes are services marks of MSCI and its affiliates. The Global Industry Classification Standard (GICS) was developed by and is the exclusive property of Morgan Stanley Capital
International Inc. and Standard & Poor's. GICS is a service mark of MSCI and S&P and has been licensed for use by Morgan Stanley. Copyright © by Morgan Stanley 2025, all rights reserved.

This material is not a solicitation of any offer to buy or sell any security or other financial instrument or to participate in any trading strategy. This material was not prepared by the Morgan Stanley Research Department. Please refer to important information and
qualifications at the end of this material. The information contained herein does not constitute advice. Morgan Stanley is not acting as your advisor (municipal, financial, or otherwise) and is not acting in a fiduciary capacity. Implied vols and option premia are indicative
mid levels and do not reflect bid/offer spread unless otherwise stated. Past performance is not indicative of future performance.



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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About Us

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-requlation.
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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"), MSCI'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 MSCl'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
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