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Senior Director - an ecosystem supporting tokenized real-world assets and onchain
;‘;kﬂfj:"r’gvﬁgg US.Eauities  financial products, index data is becoming part of core market
@spglobal.com infrastructure. In programmable financial systems, the role of index

data goes beyond valuation; it has the potential to play a role in
contract execution, collateralization, liquidation and settlement. In
onchain environments, indices can transition to executable
settlement references embedded directly into smart contracts.?
Incorrect, inconsistent or unlicensed data could introduce pricing
errors, composability risks and legal issues that scale with adoption.?

This shift is not just a technical evolution; it is a structural change in
how markets coordinate trust, value and settlement. Blockchains can
secure transaction logic and record-keeping, but they do not
guarantee that the benchmark data being delivered is authoritative,
governed or fit to anchor financial obligations.# Delivery and
legitimacy are different layers of market infrastructure.®

' For example, equities, rates, credit and commodities are often wrapped in tokenized or derivative forms or onchain funds, derivatives and
structured products.

2 Smart contracts are code and data deployed on a blockchain, often through cryptographically signed transactions. They are executed by
network nodes, with execution results recorded onchain, meaning they can automate contractual or operational logic once predefined
conditions are met. NIST Computer Security Resource Center, Smart contract - Glossary | CSRC.

3 Zetzsche Dirk A, Douglas W Arner and Ross P Buckley, “Decentralized Finance,” Journal of Financial Regulation, Volume 6, Issue 2, Sept.
20, 2020, Pages 172-203.

4 Peirce, Hester M., “Blockchain technology does not have magical abilities to transform the nature of the underlying asset,” “Enchanting, but
Not Magical: A Statement on the Tokenization of Securities,” U.S. Securities and Exchange Commission, July 9, 2025.

5 10SCO, Principles for Financial Benchmarks, July 2013. The principles establish expectations for benchmark governance, quality of
methodology, accountability and controls, supporting the distinction between delivering data and administering a credible benchmark.
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Indices such as the iconic S&P 500® (commonly referred to as The 500®) provide a common
language for asset weighting, performance measurement, risk management and pricing.
When DeFi matures, the integrity of index data must be preserved. Official, licensed index
data provides more than accuracy; it provides governance, legal clarity, accountability,
operational consistency and sustainable incentive alignment.6 These attributes are
preconditions for building programmable finance that institutions can rely on.

DeFi is becoming a financial ecosystem where capital, risk and liquidity move fluidly across
onchain and offchain rails, permissioned and permissionless systems, and tokenized and
traditional wrappers.” The challenge is no longer technology or innovation, but coordination
across market structures with shared definitions of value, risk and settlement that allow
disparate components to function seamlessly in all environments.

Indices Are Governed Outputs, Not Public Facts

An index level is more than a raw market observation. It is the product of a defined
methodology, governance framework, controlled benchmark administration and, where
applicable, regulatory oversight.2 Inclusion criteria, float adjustment, constituent eligibility,
corporate-action treatment, rebalancing schedules, data-source policies, error correction and
restatement practices all shape the final output. That is why index providers such as S&P Dow
Jones Indices (S&P DJI) apply rigorous, transparent methodologies and governance
processes across asset classes: trust in benchmark data is built through consistent
administration, not assumed from publication alone.

DeFi often treats market data as if it were free interchangeable infrastructure. In a composable
ecosystem, benchmark governance cannot be treated as an internal operational issue; it is a
source of shared market integrity. When multiple protocols, vaults and derivatives reference
the same index, governance failures can propagate across dependent structures. As a global
organization and home to indices such as the S&P 500, we continue to offer innovative
benchmark solutions for the DeFi space that are held to the same high standards as all of our
benchmarks.

6 Text - S.1582 - 119th Congress (2025-2026): GENIUS Act | Congress.gov | Library of Congress.
7 Tobias, Adrian, “Tokenized Finance: IMF Notes, No. 26/01,” International Monetary Fund, April 2026.

S&P DJI adheres to the International Organization of Securities Commissions (IOSCO) Principles for Financial Benchmarks. This requires
an annual review by an independent global accounting and professional services firm of all key aspects of S&P DJI’s index governance
regime, control framework and operations, including the separation of index governance and commercial activities and the management
and oversight of its policies and procedures.
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When Benchmark Data Becomes Executable

In traditional finance, index data is primarily used in controlled environments such as valuation,
reporting and settlement, where discrepancies can be identified through defined procedures.

In DeFi, index data could directly trigger execution, as shown in Exhibit 1. Once embedded in
smart contracts, the index becomes part of the mechanism that determines how value moves,
risk is allocated and obligations are enforced. This is especially relevant in tokenized index
products and structured vaults, where index methodology shapes rebalance schedules,
corporate actions, dividend treatment, valuation and collateralization.

Exhibit 1: From Reference Data to Executable Infrastructure

Traditional Finance: Controlled Delivery Layer: DeFi/Tokenized Finance:
Index Data Informs Decisions Licensed Benchmark Data Index Data Informs Decisions
@ Reporting Methodology Governance Rebalance

Governed Benchmark
) Benchmarking l

Smart Collateral Call
>
Contract Liquidation
i=| NAV Validation Licensed Data

Feed/Oracle Settlement

x—| Derivative Settlement Auditability Licensing

Error Correction

Traditional Finance: Data Supports Reconciliation DeFi: Data Could Execute Obligations Automatically

As index data becomes executable, governance and licensing move from support functions to

infrastructure requirements.

Source: S&P Dow Jones Indices LLC. Data as of July 2026. Chart is provided for illustrative purposes.

When deployed, smart contracts could act automatically and at scale. This shift can increase
the sensitivity of financial outcomes to data inputs. Governance, auditability and recourse are
no longer supplementary features around financial infrastructure; instead, they are becoming
conditions that determine whether automated markets can operate with the predictability,
legitimacy and resilience required for scale.

Differences in data timing, methodology or treatment may have more immediate effects on
valuation, collateral or contract behavior. These effects may influence downstream
transactions, including where data has informed prior activity or dependent positions. This
elevates the need for governance or correction. Established practices such as restatements,
error correction and dispute resolution remain essential, including consideration of how
adjustments may be reflected across subsequent or dependent transactions.
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As financial systems become more interconnected, controlled administration and clear
governance processes become critical to maintaining coordinated market outcomes across
products and venues. Weak reference points do not merely create isolated pricing errors;
under stress, they could fracture coordination across products, venues and counterparties.

The Benchmark as the Index Layer

A financial product can track an index, but it is not the index itself. If contracts, valuations or
settlements are meant to anchor directly to a benchmark such as the S&P 500, the reference
point must be the governed benchmark output, not a product wrapper built around it.

Tokenizing an offchain wrapper® may offer economic exposure, but it carries fund mechanics,
fees, tracking error, secondary market pricing and issuer-specific terms. Those are attributes
of the product wrapper rather than the index. When financial obligations are written against
the index itself, using a wrapper as the reference introduces product-specific mechanics. That
distinction matters more in DeFi because small differences can alter financial outcomes and
redistribute value once execution is automated onchain.™

Official, licensed index data provides a single governed reference across products and venues.
It supports consistent calculation rules, corporate action treatment, timing conventions,
restatements, auditability and dispute resolution, reducing the risk that silent divergence
becomes embedded in contracts and amplified across a composable market structure.

Fragmentation Raises the Value of Standards

As DeFi infrastructure becomes multi-chain and multi-client, index data will flow simultaneously
through L1s, L2s, bridges, oracles, vaults, derivatives platforms and tokenization engines, as
illustrated in Exhibit 2. Each interface introduces assumptions about latency, uptime, fallback
behavior and liability. As these assumptions diverge across integration points, inconsistencies
in the reference layer become harder to detect and manage. Fragmentation across vendors,
oracle providers and substitute products then have the potential to undermine confidence and
complicate risk management, particularly for institutions operating across venues.

® For example, an ETF, mutual fund etc.

© For example, variations in dividend treatment, float adjustments, reconstitution cut-offs, corporate action handling or calculation timing can
change contract outcomes.
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Exhibit 2: One Index, Multiple Integration Points
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As networks, bridges and integration points multiply, the value of a single, governed reference point increases.

Source: S&P Dow Jones Indices LLC. Data as of July 2026. Chart is provided for illustrative purposes.

Licensed benchmarks help preserve a stable reference across chains and products,
supporting confidence, capital efficiency and comparability in markets designed for
composability. In complex ecosystems, governed standards become more important, not less.

Oracles can enhance resilience, update frequency and resistance to manipulation, but they do
not determine whether the underlying index benchmark is authoritative, governed or legally
usable. Resilient data delivery and benchmark integrity solve different problems;
programmable finance requires both.

Conclusion: The Missing Layer of Scalable
Tokenized Finance

DeFi’s next phase will not be won by the protocol that is fastest or most composable. It will be
won by the infrastructure stack that can make programmable finance credible for real capital,
benchmarks and legal obligations.

If indices become programmable settlement references, the integrity of index data becomes a
critical dependency. Official, licensed benchmark data becomes the mechanism through which
programmable finance inherits the governance, accountability, legal clarity and methodological
consistency required for real capital to move confidently across tokenized and traditional
markets.

The future is not TradFi versus DeFi. It is an integrated market where better user experience,
trusted data quality and clear accountability win. Official, licensed data is not a legacy
constraint. It is what makes scalable tokenized finance possible.
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General Disclaimer

© 2026 S&P Dow Jones Indices. All rights reserved. S&P, S&P 500, SPX, SPY, The 500, US500 , US 30, S&P 100, S&P COMPOSITE 1500, S&P 400,
S&P MIDCAP 400, S&P 600, S&P SMALLCAP 600, S&P GIVI, GLOBAL TITANS, DIVIDEND ARISTOCRATS, DIVIDEND MONARCHS, BUYBACK
ARISTOCRATS, SELECT SECTOR, S&P MAESTRO, S&P PRISM, S&P STRIDE, GICS, SPIVA, SPDR, INDEXOLOGY, iTraxx, iBoxx, ABX, ADBI,
CDX, CMBX, LCDX, MBX, MCDX, PRIMEX, TABX, HHPI, IRXX, I-SYND, SOVX, CRITS, CRITR are registered trademarks of S&P Global, Inc. (“S&P
Global’) or its affiliates. DOW JONES, DJIA, THE DOW and DOW JONES INDUSTRIAL AVERAGE are trademarks of Dow Jones Trademark Holdings
LLC (“Dow Jones”). These trademarks together with others have been licensed to S&P Dow Jones Indices LLC. Redistribution or reproduction in whole or
in part are prohibited without written permission of S&P Dow Jones Indices LLC. This document does not constitute an offer of services in jurisdictions
where S&P Dow Jones Indices LLC, S&P Global, Dow Jones or their respective affiliates (collectively “S&P Dow Jones Indices”) do not have the necessary
licenses. Except for certain custom index calculation services, all information provided by S&P Dow Jones Indices is impersonal and not tailored to the
needs of any person, entity or group of persons. S&P Dow Jones Indices receives compensation in connection with licensing its indices to third parties and
providing custom calculation services. Past performance of an index is not an indication or guarantee of future results.

Itis not possible to invest directly in an index. Exposure to an asset class represented by an index may be available through investable instruments based
on that index. S&P Dow Jones Indices does not sponsor, endorse, sell, promote or manage any investment fund or other investment vehicle that is offered
by third parties and that seeks to provide an investment retumn based on the performance of any index. S&P Dow Jones Indices makes no assurance that
investment products based on the index will accurately track index performance or provide positive investment retums. Index performance does not reflect
trading costs, management fees or expenses. S&P Dow Jones Indices makes no representation regarding the advisability of investing in any such
investment fund or other investment vehicle. A decision to invest in any such investment fund or other investment vehicle should not be made in reliance on
any of the statements set forth in this document. S&P Dow Jones Indices is not an investment adviser, commaodity trading advisor, commaodity pool
operator, broker dealer, fiduciary, promoter” (as defined in the Investment Company Act of 1940, as amended), “expert” as enumerated within 15 U.S.C. §
77k(a) or tax advisor. Inclusion of a security, commodity, crypto currency or other asset within an index is not a recommendation by S&P Dow Jones
Indices to buy, sell, or hold such security, commodity, crypto currency or other asset, nor is it considered to be investment advice or commodity trading
advice.

Closing prices for S&P Dow Jones Indices’ US benchmark indices are calculated by S&P Dow Jones Indices based on the closing price of the individual
constituents of the index as set by their primary exchange. Closing prices are received by S&P Dow Jones Indices from one of its third party vendors and
verified by comparing them with prices from an altemative vendor. The vendors receive the closing price from the primary exchanges. Real-time intraday
prices are calculated similarly without a second verification

These materials have been prepared solely for informational purposes based upon information generally available to the public and from sources believed
to be reliable. No content contained in these materials (including index data, ratings, credit-related analyses and data, research, valuations, model, software
or other application or output therefrom) or any part thereof (“Content”) may be modified, reverse-engineered, reproduced or distributed in any form or by
any means, or stored in a database or retrieval system, without the prior written permission of S&P Dow Jones Indices. The Content shall not be used for
any unlawful or unauthorized purposes. S&P Dow Jones Indices and its third-party data providers and licensors (collectively “S&P Dow Jones Indices
Parties”) do not guarantee the accuracy, completeness, timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any
errors or omissions, regardless of the cause, for the results obtained from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS.
S&P DOW JONES INDICES PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS
OR DEFECTS, THAT THE CONTENT'S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY
SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any party for any direct, indirect,
incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost
income or lost profits and opportunity costs) in connection with any use of the Content even if advised of the possibility of such damages.

S&P Global keeps certain activities of its various divisions and business units separate from each other in order to preserve the independence and
objectivity of their respective activities. As a result, certain divisions and business units of S&P Global may have information that is not available to other
business units. S&P Global has established policies and procedures to maintain the confidentiality of certain non-public information received in connection
with each analytical process.

In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, including issuers of securities, investment
advisers, broker-dealers, investment banks, other financial institutions and financial intermediaries, and accordingly may receive fees or other economic
benefits from those organizations, including organizations whose securities or services they may recommend, rate, include in model portfolios, evaluate or
otherwise address.

This content may have been created with the assistance of an artificial intelligence (Al) tool. While the Al tool may provide suggestions and insights, the final
content was composed, reviewed, edited, and approved by a human at S&P Global. As such, S&P Global claims full copyright ownership of this Al-
assisted content, in accordance with applicable laws and regulations.
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