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Tools for Portiolio Optimization

and Risk Analyticsin
Charles River IMS

Charles River’s portfolio management, risk and attribution

capabilities combined with the Axioma portfolio construction, risk
models and analytics tools helps enable firms to identify, measure
and model risk across the front and middle office on one platform.

The Axioma Portfolio Optimizer™ incorporates several patented
innovations that allow clients to build and rebalance more robust
portfolios across a broad range of strategies and timeframes.

Leveraging Charles River’s single data model and portfolio
manager workbench, the Axioma analytics tools provide global
investment managers, asset owners, insurers, wealth managers
and hedge funds with fit-for-purpose analytics across assets,
markets and geographies.
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Axioma’s Analytics Tools in Charles River IMS

Axioma Equity
Factor Risk
Model Suite

- Fundamental, statistical and macroeconomic models updated daily
- Multiple methodologies provide different ways to combine insights

and drivers of risk

- Multiple horizons (short and medium) to balance investment horizons

and compare results with different forecasting assumptions

- Models customized through the Axioma Risk Model Machine can be

integrated into Charles River IMS

- Transparent factors and robust statistics maintained by

experienced researchers

Axioma Portfolio
Optimizer

- Flexible objective function and constraint library allowing users to

tailor strategies to their own investment process

- Choose any combination of Axioma Factor Risk Models and/or third-

party and internal risk models for portfolio construction

- Incorporate Charles River compliance rules as constraints, including

security exclusions, restrictions and category limits

Axioma Fixed
Income and Multi-
Asset Risk Models

- Gain more granular and accurate views of entity-specific risk

- Measure and monitor risk budgets

- Validate risk assumptions for exposures across similar sectors/ratings
- Deconstruct portfolio risk at any required level of granularity

- Model corporate and non-corporate credit risk across portfolios

Charles River clients can access new capabilities and
improved workflows across portfolio construction, risk
monitoring and measurement and performance attribution.

Monitorriskin fast
changing markets
with short and medium
horizon models
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Analyze macro factors
and stress test impact
of macro events on
portfolios

Utilizing Pure Factor Portfolios
(PFP) to track factor performance,
model portfolios for factor
baskets, evaluate hedges and
decompose intraday assetP &L
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Portfolio
Construction
& Optimization

Investment Strategy ‘

Actively managed
strategies

These capabilities support a broad range of investment
strategies, products and tax objectives.

Q

Scenario
Analysis

- Control portfolio exposures using standard or custom factor

- Construct more efficient portfolios by allocating risk to the

1%

Exposures &

Sensitivities

©

Charles River Ex-ante &
IMS Ex-post Risk
Portfolio &
Risk Analytics

Performance

Measurement
& Attribution

Potential Benefits

exposures in order to deliver results aligned with strategy
objectives

factors that portfolio managers believe will outperform, while
mitigating undesirable risk exposures

Long/short portfolios

- Manage unwanted exposure by constructing efficient

- Isolate risk factors and implement appropriate strategies

overlays

including factor hedging or pair trading

Index-tracking portfolios
accountreplication &
tax-efficient strategies

- Evaluate and report forecasted tracking error simultaneously
- Leverage multiple risk models to help minimize tracking error
- Construct smart beta strategies that closely track

benchmark exposures
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About SimCorp

SimCorp is a provider of industry-leading integrated investment management solutions for the global buy side. Founded in
1971, with more than 3,000 employees across five continents, SimCorp is a truly global technology leader that empowers
more than half of the world’s top 100 financial companies through its integrated platform, services, and partner ecosystem.

The Axioma analytics suite provides portfolio construction and risk management solutions to a global client base which
includes asset managers, asset owners, hedge funds and wealth managers. The offering comprises an advanced financial
optimizer, a comprehensive suite of factor risk models, performance attribution, backtesting and stress testing tools.
Learn more at simcorp.com.

About Charles River Development, A State Street Company

Investment and wealth managers, asset owners and insurers in over 30 countries rely on Charles River IMS to manage
USD $59 Trillion in assets. Together with State Street’s middle and back office services, Charles River’s cloud-based
front office technology forms the foundation of State Street Alpha®. Charles River helps automate and simplify the
investment process across asset classes, from portfolio management and risk analytics through trading and post-trade
settlement, with integrated compliance and managed data throughout. Charles River’s partner ecosystem enables
clients to access the data, analytics, application and liquidity providers that support their product and asset class mix.
With more than 120% increase in headcount over the last 5 years, Charles River serves clients in 11 regional offices.
Learn more at crd.com (Statistics as of January 2024)

About State Street Corporation

State Street Corporation (NYSE: STT) is one of the world’s leading providers of financial services to institutional
investors including investment servicing, investment management and investment research and trading. With $43.9
trillion in assets under custody and/or administration and $4.3 trillion* in assets under management as of March
31,2024, State Street operates globally in more than 100 geographic markets and employs approximately 46,000
worldwide as of March 31, 2024. For more information, visit State Street’s website at statestreet.com.

* Assets under management as of March 31, 2024 includes approximately $66 billion of assets with respect to SPDR® products for which State Street
Global Advisors Funds Distributors, LLC (SSGA FD) acts solely as the marketing agent. SSGA FD and State Street Global Advisors are affiliated.

Charles River Development - A State Street Company is a wholly owned business of State Street Corporation (incorporated in Massachusetts).

This document and information herein (together, the “Content”) is subject to change without notice based on market and other conditions and may not
reflect the views of State Street Corporation and its subsidiaries and affiliates (“State Street”). The Content is provided only for general informational,
illustrative, and/or marketing purposes, or in connection with exploratory conversations; it does not take into account any client or prospects
particular investment or other financial objectives or strategies, nor any client’s legal, regulatory, tax or accounting status, nor does it purport to be
comprehensive or intended to replace the exercise of a client or prospects own careful independent review regarding any corresponding investment
or other financial decision. The Content does not constitute investment research or legal, regulatory, investment, tax or accounting advice and is not
an offer or solicitation to buy or sell securities or any other product, nor is it intended to constitute any binding contractual arrangement or commitment
by State Street of any kind. The Content provided was prepared and obtained from sources believed to be reliable at the time of preparation, however
it is provided “as-is” and State Street makes no guarantee, representation, or warranty of any kind including, without limitation, as to its accuracy,
suitability, timeliness, merchantability, fitness for a particular purpose, non-infringement of third-party rights, or otherwise. State Street disclaims all
liability, whether arising in contract, tort or otherwise, for any claims, losses, liabilities, damages (including direct, indirect, special or consequential),
expenses or costs arising from or connected with the Content. The Content is not intended for retail clients or for distribution to, and may not be relied
upon by, any person or entity in any jurisdiction or country where such distribution or use would be contrary to applicable law or regulation. The Content
provided may contain certain statements that could be deemed forward-looking statements; any such statements or forecasted information are not
guarantees or reliable indicators for future performance and actual results or developments may differ materially from those depicted or projected.
Past performance is no guarantee of future results. No permission is granted to reprint, sell, copy, distribute, or modify the Content in any form or by any
means without the prior written consent of State Street.

The offer or sale of any of these products and services in your jurisdiction is subject to the receipt by State Street of such internal and external approvals as
it deems necessary in its sole discretion. Please contact your sales representative for further information. State Street may from time to time, as principal
or agent, for its own account or for those of its clients, have positions in and/or actively trade in financial instruments or other products identical to or
economically related to those discussed in this communication. State Street may have a commercial relationship with issuers of financial instruments or other
products discussed in this communication.
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