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1. Introduction

Institutional investors often face the challenge “ I don't know why the planets

of . _ba',a”C'”S hi ofLerTswe faFd de}:‘eqswei orbit the sun. That doesn't mean
positioning within their portfolios. Behaviora [ can't predict them

biases and emotional responses tend to
exacerbate  this  challenge—encouraging
aggressive risk-taking during favorable market
conditions, such as leveraging to increase
crypto exposure or concentrating in high-
growth sectors, while prompting defensive
actions, such as panic selling, during periods of market stress.

Jim Simons

A more disciplined framework that integrates both proactive offense and prudent defense can help
investors develop a coherent strategy. Such an approach not only enhances consistency across
market cycles but also improves the likelihood of maintaining adherence to long-term objectives
during both favorable and adverse environments.

While traditional sentiment measures rely on surveys, Google trends, or subjective factors, the
MarketVector™ Crypto Heat Index focuses exclusively on market structure: breadth, momentum,
and relative strength. By doing so, it translates objective market dynamics into a sentiment indicator
that signals both opportunity and risk.

The rationale for developing the Heat Index is twofold. First, digital asset markets are highly cyclical,
with outsized moves often occurring at sentiment extremes. Capturing these extremes
systematically can provide a significant edge in timing and allocation decisions. Second, existing
tools either focus narrowly on Bitcoin or incorporate non-market data prone to noise. The Heat Index
addresses these gaps by grounding its signal in the collective behavior of a top 100 crypto universe,
ensuring robustness, transparency, and applicability across market regimes.

This approach ensures the indicator serves a dual purpose: as a descriptive tool for understanding
current market sentiment, and as a prescriptive mechanism for generating allocation signals. For
institutional investors, it provides a standardized, rules-based measure of market psychology usable
for asset allocation purposes and for meeting fiduciary responsibilities. By grounding its signal in
objective market data, the index offers a verifiable and repeatable framework for managing risk and
exposure.

2. Methodology

2.1 Composite Structure

The Crypto Heat Index is designed as a composite measure of price behavior, aggregating several
dimensions of participation and trend strength into a single normalized score. Each of the four
underlying components are equally weighted and represent a distinct element of the crypto market’s
internal health:

e Percentage of Top 100 Assets Above 200-Day MA — Captures the share of assets maintaining
a long-term uptrend, reflecting overall confidence and staying power of bullish sentiment.


https://www.marketvector.com/?utm_source=marketvector&amp;utm_medium=web&amp;utm_campaign=whitepaper

W MarketVector”

e Altcoin Season Indicator (All 100 Components) — Measures the breadth of rotation into
altcoins relative to Bitcoin, signaling speculative risk appetite when smaller assets begin to
outperform Bitcoin over a 90-day period.

e Net New Highs (All 100 Components) — Tracks the balance between 90-day highs and lows
across all constituents of the MVDA100, providing insight into whether broad market
participation supports or diverges from prevailing trends. The rolling 30-day delta of new highs
minus new lows indicates whether an uptrend is underpinned by expanding leadership (more
highs) or a downtrend is reinforced by widening weakness (more lows).

e Advance-Decline Line Slope (Top 50) — Examines the short-term slope of advancing versus
declining assets in the top 50 MVDA coins over a rolling 30-day period, giving a pulse on
leadership breadth and whether market gains are concentrated or widely shared.

Figure 1: Breadth & Trend Indicators

Top 100 - % above Moving Average - 200D

Altseason - % of Assets outperforming BTC - 90D

Advance-Decline Index Top 50

Top 100 - & Mew Highs | New Lows - 90D

Source: MarketVector, as of October 15, 2025.

This methodology is grounded in classic, time-tested market breadth principles widely used in
traditional finance.

The Heat Index is constructed entirely from the constituents of the MarketVector™ Digital Assets
100 Index. This index is rebalanced monthly and dynamically reflects the evolving composition of
the crypto asset landscape. As a result, the Heat Index is always calculated on the current top 100
assets, ensuring that it represents a real-time snapshot of the most relevant market dynamics rather
than a static universe.
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By combining long-term momentum, speculative rotation, broad coin participation, and leadership
breadth, the composite index ensures no single narrative dominates the sentiment assessment. This
construction reduces the bias of survey-only measures and instead captures how deeply
participation runs across different segments of the market. Each component is mapped to a common
0—1 scale using robust min—max normalization based on the 5th and 95th percentiles to reduce
outlier impact. After aligning dates, we take a weighted average (equal weights by default) to get a
daily composite in [0,1], where higher values indicate broader and stronger market participation.

Importantly, these sub-indicators are not intended to forecast returns individually. Rather, their
power lies in their combination: when they collectively signal strength or weakness, they reflect an
alignment of market forces that often coincides with turning points. The equal weighting of
components avoids overfitting, enhances transparency, and ensures that the index is sensitive to
broad-based dynamics instead of niche drivers.

2.2 Sentiment Zone

Building on this composite structure, the Heat Index delineates sentiment zones to facilitate
actionable decisions. The Index not only classifies sentiment into distinct percentile-based zones but
also embeds systematic rebalancing signals. This logic is derived from a combination of percentile
thresholds and short- vs. medium-term trend alignment:

e A buy signal is triggered when the Heat Index is below the 25% threshold (Capitulation zone)
and its 20-day SMA crosses above the 50-day SMA. This ensures that entry points are
concentrated in periods of extreme pessimism with early signs of trend reversal. Additionally,
the strategy rebalances upward whenever the Heat Index reaches the 1st percentile or lower
to capture very rapid extreme movements that cannot be detected quickly enough by the MA
crossover system alone.

e A sell signal is triggered when the Heat Index exceeds the 75% threshold (FOMO/Euphoria
zones) and its 20-day SMA crosses below the 50-day SMA. This ensures that exits occur
during phases of extreme optimism that begin to lose structural momentum. Additionally, the
strategy rebalances downward whenever the Heat Index reaches the 99th percentile or higher
to capture very rapid extreme movements that cannot be detected quickly enough by the MA
crossover system alone.

These rules are fully embedded in the construction of the Heat Index, meaning that the indicator
itself functions as both a descriptive sentiment measure and a prescriptive signal generator. The
moving average crossover helps to identify when trend and breadth in extreme zones is turning. The
final Heat Index values, including SMA-based adjustments, are mapped into zones that carry direct
allocation meaning:

e 0-25%: Rebalance up — Add Exposure

o 25-75%: Yellow Zone — Neutral / Hold
e 75-100%: Rebalance down — De-risk
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Figure 2: MarketVector™ Crypto Heat Index
MarketVector Crypto Heat Index MarketVector

Indexes

, MVDA as of 2025-10-19
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® Rebalance Up (Undervalued) ® Maintain (Neutral Zone) Rebalance Down (Overheated)

Source: MarketVector, as of October 15, 2025

The rebalance triggers are indicated via the white triangles. The aim of the indicator is to capture
the majority of the crypto cycles for long-term allocators; it’s not meant to be a short-term trading
indicator. A signal is just triggered if the Heat Index is in the extreme zones is showing a trend
reversal via less breadth, weakening trend, less highs or lows.

2.3 Data Sources

The MVDA Index draws price and volume data from reputable cryptocurrency exchanges, filtered
by an exchange benchmark. Historical data for backtesting spans from December 31, 2014, to the
present. The backtest explicitly mitigates survivorship bias by using only point-in-time eligible
constituents—assets that met the index criteria at each historical rebalance date. Monthly
rebalances reflect the actual composition of the top 100 digital assets as they existed at that time,
including assets that subsequently declined or were delisted. This ensures the backtest does not
benefit from hindsight knowledge of which assets would ultimately succeed. All calculations are
performed once per day using UTC 00:00 closing prices. The sub-indicators consider all index
components on an equal-weight basis. Data integrity is ensured through cross-validation against
multiple sources to prevent anomalies from single-provider errors.

3. The Heat Index vs. Legacy Sentiment Tools

This section explains the key differences between the Heat Index and other sentiment tools, backed
by historical data, to help institutional investors evaluate its suitability for their needs. We focus on
how the Heat Index's price-based approach provides a more reliable tool for decision-making in
crypto markets compared to sentiment tools like the Fear & Greed Index, which includes subjective
elements such as social media trends and surveys.
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The Alternative.me Crypto Fear & Greed Index is widely cited but differs significantly in scope,
methodology, and robustness. While it is a useful psychological barometer for gauging general
market mood, it tends to lag real-time structure shifts and may be prone to noise from speculative
or social-driven metrics. Social media sentiment is particularly susceptible to bot activity, influencer
manipulation, and speculative "hype cycles," making it unreliable for the rigorous, rules-based
decision-making required by institutional investors.

In contrast, the Crypto Heat Index is built exclusively on price participation, breadth, relative
strength, rotation, and speculative trends, providing a structural sentiment readout rooted in actual
participation dynamics of the crypto market. This makes it less susceptible to manipulation or hype,
which can distort social-based indicators. This focus on replicable and transparent data is a
fundamental advantage that aligns with institutional standards for verifiability and auditability.

Figure 3: MarketVector™ Crypto Heat Index vs Fear & Greed over time
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Source: MarketVector, alternative.me, time period February 1, 2018 to September 9, 2025

While there is a moderate similarity between the indicators (correlation of 0.57), the MarketVector™
Heat Index often indicates extreme levels more frequently. This is especially important for investors
seeking to generate rebalancing signals for asset allocation. The Heat Index's greater sensitivity (with
a standard deviation of 23.5 vs. 21.6 for Alternative.me Fear & Greed) means it responds quicker to
market shifts. By detecting more extremes and reacting faster to price changes, the Heat Index helps
capture cycles without waiting for rare or delayed signals. A trend-based filter helps investors to
identify key points where the market trend is still extreme but weakening, enabling proactive
adjustments to crypto exposure (e.g., increasing in capitulation or reducing in euphoria).

The Heat Index is designed to serve as a systematic rebalancing tool, a process known as volatility
harvesting. This approach positions the strategy not as a simple market-timing tool but as a
systematic process of buying low and selling high by opportunistically adjusting exposure based
on a rules-based signal. This framework is well-suited for a highly volatile asset class like crypto and
is a compelling selling point for an audience focused on disciplined risk management.
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Figure 4: Heat Index vs Fear & Greed
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Alternative.me Fear &
Greed Index

Institutional Relevance

Mostly Bitcoin-focused

Broader scope provides
a more comprehensive
view of market breadth.

Feature MarketVector™
Crypto Heat Index

Scope Top 100 Crypto
Assets

Data Frequency Daily

Daily

Both provide timely data,
but the MVDA's inputs
are more reliable for
systematic decisions.

4 market structure &
price-based

Sub-Indicators

6 mixed indicators
(volatility, surveys,
Google Trends, social,
etc.)

Relies on objective,
market-based data,
which is more reliable
and auditable than
subjective proxies.

Breadth
Coverage

Full market (Top 100)

Primarily price +
sentiment proxies

Captures broad market
dynamics and is less
susceptible to single-
asset manipulation.

Normalization Quantile-based,

robust to outliers

Static scoring system

The professional
approach ensures the
signal is balanced and
not skewed by outliers.

Use Cases Market timing,

allocation decisions

General mood gauge

Designed for systematic,
rules-based strategies
that institutional
investors require for
repeatable processes.

4. Application Example: Dynamic Allocation Strategy

4.1 Signal Overlay

If we plot the signals against the MVDA Index, they effectively capture the cycle lows and highs for
long-term oriented investors. These signals are intended to capture the larger bull and bear market
cycles and are not meant as short-term trading signals. While we don’t catch the absolute market
tops and bottoms, the indicator effectively captures the top and bottoming ranges.

Notably, the final sell signal for the 2021 bull market was generated on May 13, 2021. While the crypto
market reached a new all-time high in November 2021, accounting for the fact that November
represented only a marginally higher high compared to May, investors following the rebalancing
signal would have avoided the 50% interim drawdown during the summer months. Additionally, the
November high was not accompanied by market breadth—a structural divergence that typically

signals underlying weakness.
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Figure 5: MVDA Index and rebalancing signals (green = buy, red = sell)
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Source: MarketVector, time period December 31, 2014 to October 16, 2025

The indicator did not capture the COVID-19 crash, as such black swan events occur with a velocity
of trend and breadth changes that exceeds the index's detection capabilities. However, the Heat
Index can effectively capture external shocks when the market has sufficient time to digest the news
and reflect it in structural indicators. An example is the buy signal generated on April 7, 2025, which
identified the broader risk market low caused by the Trump tariff announcement on April 2, 2025.

The long-term effectiveness of these signals is summarized in Table 1. To evaluate the accuracy and
relevance of the trading signals, the performance of each signal was measured over its active period.
For each buy signal, the return was calculated from the date of generation until the occurrence of
the subsequent sell signal. Conversely, for each sell signal, the return was measured from that date
until the following buy signal. This approach captures the realized performance of each signal
interval and enables a direct comparison between long and short phases. The results are reported
as Signal-to-Signal Performance, representing the cumulative return achieved during each signal
period.
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Table 1: Signal Accuracy — Cumulative Return per Signal Cycle

Date Signal Bitcoin Top Large-Cap Mid-Cap Small-Cap
100 (Top 20) (Rank 21-50) (Rank 51-100)

26.06.2017 SELL 181% 143% 142% 59% 153%
08.01.2018 SELL -52% -65% -64% -78% -73%
31.01.2018  SELL -30% -49% -47% -60% -58%
02.04.2018 BUY 701% 357% 396% 64% 4%

10.08.2018 BUY 763% 462% 492% 188% 76%

12.09.2018 BUY 786% 574% 606% 256% 155%
28.12.2018 BUY 1398% 885% 919% 539% 340%
03.10.2019 BUY 582% 532% 525% 737% 486%
16.03.2021 SELL -48% -41% -41% -38% -58%
13.05.2021 SELL -41% -51% -49% -64% -69%
10.06.2022 BUY 230% 185% 199% 51% 40%
27.12.2022 BUY 473% 322% 338% 163% 133%
03.12.2024 SELL -18% -31% -29% -53% -69%

Source: MarketVector, MVDA, BBR, MVDALC, MVDAMC, MVDASC, as of October 16, 2025

An outlier in this analysis was the 2017 bull run—one of the strongest in crypto history. Following a
sharp drawdown in June 2017, markets rebounded with exceptional momentum. Even investors who
simply rebalanced down to their model allocation maintained participation in the ensuing upside,
underscoring the resilience of a disciplined, rules-based framework.

A broader review of the major buy and sell signals across the full crypto universe confirms that the
Heat Index performs strongest for Bitcoin during extended cycles. The signal effectively captures
structural shifts in sentiment and market breadth, highlighting its robustness as a cyclical timing
framework.

That said, the classic large-cap basket investor continues to benefit meaningfully. The signal
remains generally valid across capitalization tiers, though the amplitude of returns diminishes toward
smaller coins. This illustrates how speculative segments tend to lag during recoveries and deteriorate
faster in downturns.

Interestingly, the Heat Index also functions as a reliable short signal. Negative returns during Sell-
to-Buy periods confirm its utility as a systematic de-risking mechanism—not merely a bullish timing
tool, but a framework that identifies when to play offense or defense within a diversified allocation.
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4.2 Portfolio Backtest

The indicator is optimally deployed as a rebalancing signal rather than an outright buy and sell
decision. Given the high volatility of crypto markets, particularly during upward movements,
absolute timing of market turns is challenging. By using this signal to rebalance and manage
allocation risk, investors maintain partial exposure throughout the cycle, enabling them to capitalize
on volatility. In asset management, this process is known as volatility harvesting—a systematic
approach to buying low and selling high through disciplined rebalancing.

This process is well suited for the index, as the aim is to capture bottoming and topping ranges, not
single tops or bottoms. This section provides an illustrative example of how the Heat Index can
be implemented within an asset allocation framework. The specific allocation ranges and asset
mix shown here represent one possible implementation; users can adapt the methodology to
their own risk tolerance, regulatory constraints, and investment objectives. The analysis
compares an active asset allocation model using Heat Index signals to trigger rebalancing decisions
versus a model portfolio that rebalances on a fixed quarterly schedule. Quarterly rebalancing was
selected as the benchmark as it represents a common institutional practice that balances transaction
costs with portfolio drift management.

Model Portfolio: The model portfolio (benchmark) is based on liquid ETFs and our MVDA index,
which serves as a proxy for the crypto market. It has a fixed allocation and quarterly rebalance.

Global Equities Crypto (MVDA) T Bills (BIL) Gold (GLD)
(ACWI)
Model Portfolio 50% 20% 10% 20%

Heat Strategy (Using the Heat Index rebalancing Signals).

Global Equities Crypto (MVDA) T Bills (BIL) Gold (GLD)
(ACWI)
Starting Portfolio 50% 20% 10% 20%
Risk-On-Portfolio 50% 30% 0% 20%
Risk-Off Portfolio 50% 10% 20% 20%

The benchmark and the active allocation model, our Heat Strategy, start with the Model Portfolio.
Whenever the Heat Index causes a rebalancing signal, crypto will either be rebalanced down to 10%
when we are in the heat zone or it will be rebalanced up to 30% when we are in the capitulation
area. The allocation is taken or recycled to short-term treasuries. The backtest starts on December
31, 2014.

10
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Figure 6: Cumulative Returns Comparison
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4.3 Performance Metrics

The performance charts demonstrate that both approaches generate strong absolute returns,
reflecting the benefits of crypto allocation within a diversified portfolio. However, the Heat Strategy
delivers a compelling incremental benefit: an additional 11.55 percentage points of annualized CAGR,
while increasing maximum drawdown by only 6.6 percentage points and volatility by 5.44
percentage points. This asymmetric risk-return profile is reflected in superior Sharpe and Sortino
ratios. To provide a comprehensive view, key performance metrics include:

Table 2: Performance Metrics

Metric Heat Strategy Benchmark
Total Return 3806.68% 1373.49%
CAGR 39.81% 28.26%
Sharpe Ratio 1.30 1.16

Sortino Ratio 1.89 1.66
Calmar Ratio 0.99 0.84

Max Drawdown -40.06% -33.46%
Annualized Volatility 25.08% 19.64%
Longest DD Period (days) 747 825
Average DD Period (days) 30 26

Source: MarketVector, time period December 31, 2014 to October 16, 2025

The higher Sharpe and Sortino ratios for the Heat Strategy, in particular, demonstrate enhanced risk-
adjusted returns. While the maximum drawdown is modestly higher for the Heat Strategy (40.06%
vs. 33.46%), this is attributable to the higher crypto allocation during risk-on periods (up to 30% vs.
the benchmark's fixed 20% allocation). Despite this increased exposure during favorable conditions,
the superior risk-adjusted returns and the shorter longest drawdown period (747 vs. 825 days)
demonstrate a more favorable risk-reward profile. The strategy achieves higher absolute returns
while spending less time in drawdown recovery, reflecting the effectiveness of systematic de-risking
during euphoric market phases.

The allocation table below indicates the maximum, minimum and average weights for the Heat
Strategy.

12
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Table 3: Allocation Statistics for Heat Strategy

Asset Min Weight Max Weight
ACWI 15.51% 56.73%
BIL 0.00% 22.62%
GLD 5.47% 25.26%
MVDA 3.88% 76.34%

Source: MarketVector, time period December 31, 2014 to October 16, 2025

5. Limitations and Risks

While the Heat Index demonstrates strong historical performance, it is not without limitations.
Backtest Assumptions and Caveats

e Black Swan Events: Rapid black swan events, such as the 2020 COVID-19 market crash, may
evade detection due to the velocity of breadth and trend shifts exceeding the index's time
horizons. The index is not designed to predict these events, but its rules-based logic can help
mitigate their subsequent impact by preventing re-leveraging into a weakened market
structure.

e Survivorship Bias: The backtest explicitly mitigates survivorship bias by using the
MarketVector™ Digital Assets 100 Index (which accounts for monthly rebalances, ensuring
that only point-in-time data is used to avoid look-ahead bias).

e Transaction Costs and Liquidity: While not modeled in the backtest for simplicity, real-world
trading involves transaction costs and liquidity constraints. Users should consider these factors
when implementing the strategy.

e Overfitting: The multi-component, equally-weighted structure of the index inherently helps
mitigate overfitting by preventing any single narrative from dominating the signal. Over-
reliance on backtested results carries a risk, and it should be noted that past performance does
not guarantee future results.

The Heat Index should be integrated within a comprehensive risk management framework alongside
other portfolio management tools. The index's transparent, rules-based methodology ensures it
functions as a systematic allocation signal within multi-layered risk management systems—the
standard for institutional practice. All component calculations, data sources, and rebalancing rules
are fully disclosed, enabling thorough due diligence and integration into existing investment
processes.

13
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5. Conclusion

The MarketVector™ Crypto Heat Index integrates breadth, trend, and SMA-based logic into a
single, rules-based sentiment signal. Unlike legacy sentiment tools, it avoids subjective measures
and focuses exclusively on objective market structure. The embedded rebalancing rules make it
directly applicable to asset allocation frameworks, offering improved risk-adjusted outcomes and
enhanced cycle awareness.

The Heat Index serves multiple constituencies across the institutional investment landscape:

e Asset Allocators and Multi-Asset Portfolio Managers can use the Heat Index as a systematic
rebalancing signal within diversified portfolios, implementing tactical adjustments to crypto
exposure based on structural market conditions rather than discretionary judgment.

e ETF Issuers and Product Developers can license the Heat Index as the underlying methodology
for rules-based crypto allocation products, such as tactical crypto ETFs, dynamic allocation
funds, or risk-managed digital asset strategies. The index's transparent, systematic approach
provides a defensible framework for product structuring and regulatory filings.

e Family Offices and Private Wealth Managers can deploy the index to manage volatile crypto
allocations within client portfolios, providing a rules-based framework that helps overcome
behavioral biases and delivers transparent decision-making rationale.

e Pension Funds and Insurance Companies can utilize the Heat Index as part of their governance
and risk management processes, ensuring that crypto allocations remain aligned with their long-
term strategic asset allocation while capturing opportunities during market dislocations.

e Fund Managers and Investment Advisors can incorporate the Heat Index into their investment
process documentation, demonstrating a systematic, auditable approach to managing crypto
market timing risk for fiduciary purposes.

e Research and Strategy Teams can leverage the Heat Index as a market intelligence tool to
monitor crypto market structure, identify regime changes, and inform broader portfolio
positioning decisions across multiple asset classes.

As institutional adoption of digital assets accelerates, the Heat Index provides a standardized,
transparent methodology for navigating crypto market cycles. By reducing reliance on emotional
decision-making and establishing clear rules for exposure management, the index addresses a
critical need in the institutional toolkit: converting volatile market dynamics into systematic portfolio
decisions. As digital assets mature and regulatory frameworks evolve, institutional-grade sentiment
tools like the Heat Index will become essential infrastructure for prudent crypto market participation.
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Contact

info@marketvector.com

Martin Leinweber, CFA

mleinweber@marketvector.com

Martin Leinweber works as the Director of Digital Asset Research and Strategy at MarketVector
providing thought leadership in an emerging asset class. His role encompasses product
development, research, and communication with the client base of MarketVector. Before joining
MarketVector, he worked as a Portfolio Manager for equities, fixed-income, and alternative
investments for almost 20 years. Martin was responsible for the management of active funds for
institutional investors such as insurance companies, pension funds, and sovereign wealth funds at
the leading German quantitative asset manager Quoniam. Previously, he held various positions at
one of Germany's largest asset managers, MEAG, the asset manager of Munich Re and ERGO.
Among other things, he contributed his expertise and international experience to the establishment
of a joint venture with the largest Chinese insurance company PICC in Shanghai and Beijing. Martin
is co-author of “Asset-Allokation mit Kryptoassets. Das Handbuch “(Wiley Finance, 2021). It’s the
first handbook about integrating digital assets into traditional portfolios. He has a Master of
Economics from the University of Hohenheim and is a CFA Charter holder.

Jonas Weber

jweber@marketvector.com

Jonas Weber is an emerging expert in digital assets and investment strategies. As a Digital Asset
Analyst at MarketVector, he excels in generating innovative index ideas, building out the quantitative
research infrastructure, conducting in-depth research, and supporting client communications.
Before joining MarketVector, Jonas honed his skills as a working student in Investment Consulting.
At Lurse AG, a pension consultancy firm, he was instrumental in developing new investment
strategies and analyzing the risk and performance of model portfolios. His collaboration with Lurse
AG also extended to his master’s thesis, which he completed summa cum laude, focusing on various
investment strategies and deriving optimal guarantee levels.
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IMPORTANT DEFINITIONS AND DISCLOSURES

Copyright © 2025 by MarketVector Indexes GmbH (‘MarketVector’) All rights reserved. The MarketVector family of indexes
(MarketVector™, Bluestar®, MVIS®) is protected through various intellectual property rights and unfair competition and
misappropriation laws. MVIS® is a registered trademark of Van Eck Associates Corporation that has been licensed to
MarketVector. MarketVector™ and MarketVector Indexes™ are pending trademarks of Van Eck Associates Corporation.
BlueStar®, BlueStar Indexes®, BIGI® and BIGITech® are trademarks of MarketVector Indexes GmbH.

Redistribution, reproduction, and/or photocopying in whole or in part are prohibited without written permission. All
information provided by MarketVector is impersonal and not tailored to the needs of any person, entity, or group of persons.
MarketVector receives compensation in connection with licensing its indexes to third parties. You require a license from
MarketVector to launch any product that is linked to a MarketVector™ Index to use the index data for any business purpose
and all use of the MarketVector™ name or name of the MarketVector™ Index. The past performance of an index is not a
guarantee of future results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index is available through
investable instruments based on that index. MarketVector 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 return
based on the performance of any index. MarketVector makes no assurance that investment products based on the index will
accurately track index performance or provide positive investment returns. MarketVector is not an investment advisor, and
it 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.

Investments into cryptocurrencies and/or digital assets are subject to material and high risk including the risk of total loss.
The calculated prices may not be achieved by investors as the calculated price is based on prices from different trading
platforms. Furthermore, an investment into cryptocurrencies and/or digital assets may become illiquid depending on the
trading platform or investment product used for the specific investment. Investors should carefully review all risk factors
disclosed by the relevant trading platform or in the product documents of relevant investment products.

Prospective investors are advised to make an investment in any such fund or other vehicle only after carefully considering
the risks associated with investing in such funds, as detailed in an offering memorandum or similar document that is prepared
by or on behalf of the issuer of the investment fund or other vehicle. The inclusion of a security within an index is not a
recommendation by MarketVector to buy, sell, or hold such security, nor is it considered to be investment advice.

All information shown prior to the index launch date is simulated performance data created from backtesting ("Simulated
past performance”). Simulated past performance is not actual but hypothetical performance based on the same or
fundamentally the same methodology that was in effect when the index was launched. Simulated past performance may
materially differ from the actual performance. Actual or simulated past performance is no guarantee for future results.

These materials have been prepared solely for informational purposes based upon information generally available to the
public from sources believed to be reliable. No content contained in these materials (including index data, ratings, credit-
related analyses and data, model, software, or other application or output therefrom) or any part thereof (Content) may be
modified, reverse-engineered, reproduced or distributed in any form by any means, or stored in a database or retrieval
system, without the prior written permission of MarketVector. The Content shall not be used for any unlawful or unauthorized
purposes. MarketVector and its third-party data providers and licensors (collectively “MarketVector Parties”) do not
guarantee the accuracy, completeness, timeliness, or availability of the Content. MarketVector 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. MARKETVECTOR 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 MarketVector 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.
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