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Bitcoin Investment Trust (GBTC)

Digging Deeper on Bitcoin ETF Filings and Potential Effect

INVESTMENT HIGHLIGHTS: Given elevated interest in the bitcoin ETFs that are going
through the regulatory approval process we're revisting the subject with a deeper dive
to take a look at the factors that may affect approval, differences between the three
filings, market indicators of approval odds, and the effect of approval/disapproval on
price. Overall, we maintain our estimates that the likelihood of approval is less than 25%
but that, if it were approved, such an ETF would be extremely successful. That said, there
are some market indicators that seem to suggest higher odds than our own estimates.
Ultimately, while we don't see any specific reason to disapprove the Winklevoss Bitcoin
ETF, we think the SEC is likely to disapprove out of an abundance of caution around
bitcoin itself (as opposed to something specific to the filing).

■ Factors that May Affect Approval: There are factors that are specific to each filing
and factors that revolve around broader concerns about bitcoin itself. We think the
latter group of factors is the bigger hurdle to ETF approval. From requests for public
comments we can deduce some of the factors that the SEC is likely considering such
as the suitability of a digital asset such as bitcoin for an ETF, whether the state of the
bitcoin market is sufficiently developed, fair and transparent for an ETF, and whether
the specifically proposed measures in the Winklevoss filing are appropriate.

■ Parsing the Three Filings: While there are some interesting differences between
the various filings, we don’t see any differentiations that drastically increase the
probability of one filing over another. In the pages that follow we parse some of
the differences between the filings including the bitcoin reference price used, use
of insurance, custodian employed, proposed listing exchange, creation/redemption
(in-kind or cash) and annual management fees.

■ No Changes to Our Estimates: Overall, there's no substantial change to our prior
estimates, we still see a "sub-25%" chance of approval for the Winklevoss Bitcoin
ETF but think that, if it were approved, such an ETF would likely attract $300M+ in
its first week alone.

■ Market Sees Higher Probability of Approval: Contracts traded on BitMEX and the
rapidly declining premium on GBTC seem to suggest at least some subset of market
participants sees a higher probability of approval than we do.

■ Effect of Approval/Disapproval on Price: We think approval of a Bitcoin ETF would
create a perfect storm for the price of bitcoin in that it would open the doors to
institutional capital, drive a favorable shift in public perception, marginally decrease
regulatory risk, and kindle a news cycle that would prominently feature bitcoin in
financial and popular media. We think there's also a degree of downside risk to
disapproval but we think this downside risk is relatively limited in comparison to the
upside of approval.

Relevant disclosures begin on page 9 of this report.



Given elevated interest in the bitcoin ETFs that are going through the regulatory approval process, we 

are parsing the various puts and takes of the three filings, trying to offer some insight into what factors 

the SEC may be considering, and elaborating on market estimations for approval and the subsequent 

effect on price upon approval.  

In considering the likelihood of approval there are two main groups of factors to consider: Those that 

are specific to each filing and those that revolve around broader concerns about bitcoin itself and 

whether it is a suitable asset for a broadly investable vehicle such as an ETF.  While there are some 

interesting differences between the various filings, our sense is that the latter group (questions about 

bitcoin itself) is the bigger hurdle to SEC approval of a bitcoin ETF—anything specific to one of the filings 

could presumably be adapted to appease concerns with the Commission. 

In a previously published report, we noted that we think the probability for approval is “sub-25%” but 

that, if approved, such an ETF would likely attract at least $300M in its first week of trading. Overall our 

sense was that the Bitcoin industry was drastically overestimating the probability for approval and 

underestimating the effect an approval would have on price. Today, we think the odds of approval and 

the effect on price are better appreciated within the industry.  

Factors that May Affect Approval 

The Winklevoss ETF has been in registration the longest and from the SEC’s requests for public 

comments (which would trade on BATS as ticker “COIN”) we can glean some insight into the issues that 

might be top-of-mind in evaluating the various filings and the suitability of a digital asset such as bitcoin 

for an ETF. 

Suitability of a Digital Asset 

At the highest level, from requests for public comment we know that the SEC is considering whether a 

digital asset which, unlike a commodity does not have a physical form and unlike a security or derivative 

is not registered with any regulatory body, is a suitable underlying asset for an ETF. Furthermore, the 

SEC appears to also be evaluating the risk that ownership of bitcoin could, theoretically, be changed by a 

coordination of a majority of the network’s hashing rate. 

In our view, the fact that bitcoin doesn’t fit perfectly as a commodity or a security/derivative is 

more of an administrative issue than it is a fundamental reason to disapprove an ETF. In 

addition, we think the risk of a change in ownership from a coordination of a majority of the 

network’s hashrate is a known risk that is reflected in the market price of bitcoin.  

State of the Bitcoin Market 

The other major group of concerns that the SEC has published revolve around market dynamics. For 

example: Are the markets on which bitcoin is traded stable, fair, resilient and efficient? Does the 

structure of these markets and corresponding liquidity and transparency enable market manipulation? 

Could there be prolonged dislocations between the ETFs Net Asset Value (NAV) / Intraday Indicative 

Value (IIV) and the share price of the ETF? Can an Authorized Participant maintain a tight market? 
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Published comments from the SEC suggest the Commission is also evaluating the risk of loss from theft 

and computer hacking.  

Our take: While liquidity is always a reasonable concern, there are ETFs for assets that are far 

less-liquid than bitcoin and these investment vehicles function well, so we don’t see any reason 

to disapprove on these grounds.  

In regards to market manipulation, we agree that this is as much of a risk with bitcoin as it is 

with any asset: Even the deepest and most liquid market in the world (e.g., Gold and LIBOR) 

have recently been the target of sophisticated manipulation from the most highly regulated 

entities. In short, market manipulation is illegal and bad actors should be prosecuted accordingly 

but this manipulation is largely independent of the actual underlying asset. 

Specific to the Winklevoss filing, the SEC also requested public comment as to whether the Spot price on 

the Gemini exchange accurately represents the price of bitcoin and whether the roles of affiliated 

parties in the fund’s structure present a conflict of interest.  

Our take: While the Gemini Exchange is not the most liquid exchange in the world, it does have 

reasonable liquidity and there’s nothing preventing spot price from accurately representing the 

price of bitcoin and, indeed, arbitrage encourages this. Also, the Gemini exchange is the only 

exchange that currently conducts a closing auction to help consolidate volume within a 

particular time period to arrive at a fair price for bitcoin in an orderly manner. Furthermore, the 

Gemini exchange has the highest level of regulatory approval in the US in the form of its Trust 

Charter—which should be a reassuring factor for regulators.  

Lastly, while there’s some degree of conflict of interest inherent in the proposed structure, our 

sense is that it represents a prudent tradeoff in favor of security—our understanding is that the 

proposed structure reduces the risk of bitcoin in transit by minimizing the number of third 

parties involved. 

Overall, we reiterate our prior comments that we do not see any specific reason to disapprove the ETF 

but believe the SEC is likely to do so primarily out of an abundance of caution and in the name of 

investor protection.  

For example, as pulled from the SEC’s website: 

“The mission of the U.S. Securities and Exchange Commission is to protect investors, maintain 

fair, orderly, and efficient markets, and facilitate capital formation.”  

We think the fact that “investor protection” is mentioned first and “facilitating capital formation” is last 

is a telling indicator of priorities at the Commission.  As with any discrete asset class there are unique 

risks—and the same is true of bitcoin. Overall, so long as bitcoin’s unique risks are fairly disclosed, we 

don’t see anything in the proposed ETF filings that fundamentally exposes investors to excess risk 

beyond that of the asset itself and the typical risks associated with third-party services. 
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That said, our risk profile—and that of our institutional investor clients—likely differs significantly from 

the Commission’s. Overall, we are very impressed with the lengths to which the Commission has gone to 

appropriately assess the merits of a bitcoin ETF with all its associated intricacies.  

Parsing the Three Bitcoin ETF Filings 

While there are some differences between the various filings, we don’t see any differentiations that 

significantly increase the probability of one filing over another. Again, we think the primary concerns 

with the SEC will be more bitcoin-related than filing-specific (the latter of which are easier to address). 

In the table below we compare the three bitcoin ETF filings:  

 

 

Other Potential Indicators for Likelihood of Approval 

BitMEX Contract  

BitMEX, an off-shore crypto-derivatives exchange, has launched a contract that enables speculation as 

to whether an ETF will be approved. From the BitMEX guidelines on the contract: 
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Source: BitMEX. 

The contract currently trades at 33.3 indicating that this (thinly-traded) market is pricing a ~33% chance 

for approval, which is slightly higher than our estimate of “sub-25%”. As shown in the graph below, the 

contract started at 50 and subsequently traded as low as 20 and as high as 47. 

 

Source: BitMEX. 

 

GBTC Premium 

As we’ve covered in the past, the Bitcoin Investment Trust typically trades at a substantial premium to 

its Net Asset Value (NAV). There are a few reasons why this occurs. For one, some investors prefer or 

require that their investments are registered securities—which means that holding bitcoin directly is a 

nonstarter for at least some subset of investors. In addition, some investors are willing to pay the 

premium to avoid the risk of handling bitcoin themselves and to avoid the complexity/hassle of 

establishing accounts at various bitcoin exchanges. Last, but probably least impactful, some investors 

likely don’t realize that by paying a premium for GBTC they’re overpaying for the associated amount of 

bitcoin. 
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That said, if a bitcoin ETF were approved and listed, the premium on GBTC would likely disappear in very 

short order. As such, speculators would likely put downward pressure on the GBTC premium if they 

think approval of an ETF is likely (and if they can find a borrow to short the stock). Indeed, this seems to 

be the case recently as the premium on GBTC has fallen to its lowest level in more than a year. 

 

Source: Grayscale. 

However, speculation on ETF approval and the subsequent collapse of the GBTC premium mightn’t be 

the only factor driving the premium down. In addition, investors that bought into the Bitcoin Investment 

Trust at NAV through the private placement and have held their position for more than a year, might 

simply be deciding to sell their shares and take whatever premium still remains to avoid the risk that the 

premium disappears entirely in the case of ETF approval. 

New Amended S-1 Filed for COIN on 2/8 

Instead of waiting for a public approval or disapproval of a proposed rule change from the SEC, 

sometimes the sponsoring party withdraws the request for a rule change in response either to perceived 

low probability of approval or, perhaps, because the Commission itself has suggested to the sponsor 

that approval is unlikely. 

However, given that the Winklevoss Bitcoin Trust filed a new amended S-1 on February 8, we think it’s 

relatively unlikely they or the Bats exchange have received indication that approval is unlikely (otherwise 

why go through the cost and effort of filing drafting and filing a new amended S-1).  

The changes to the S-1 were relatively minor. Among the most significant changes in the new filing 

were: 

 A change in the amount of bitcoin represented per-share of the ETF from 0.1 bitcoin to 

0.01 bitcoin (likely to reflect the recent run-up in price). 
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 Additional commentary about the risks of a “hard-fork” of the network and how the ETF 

would react to such an event (the ETF would support the network with the greatest 

cumulative computing power in the 48 hours following the fork) 

 Added specific authorized participants (Convergex, KCG, Virtu) 

 Mentions recent cautionary statement from the PBOC and the subsequent effect on 

trading volumes 

No Material Change to Our Approval Estimates 

Despite the fact that certain (thinly traded) markets seem to be indicating a higher probability of 

approval and the fact that the final verdict still appears undecided, we maintain our estimate that the 

likelihood of approval is sub-25%.  

A Perfect Storm: Impact on Price if a Bitcoin ETF is Approved 

In our prior report, we noted that approval of an ETF would “have a profound effect” on the price of 

Bitcoin.  

Likely the single biggest driver of that price effect would be the fact that there would be a large sum of 

capital flowing into the ETF which would require sourcing an associated amount of bitcoin—this is very 

difficult to do in large quantities without pushing price up drastically (especially in a bull market). We 

previously estimated that $300M+ would likely flow into a bitcoin ETF in its first week.  

To help put this in perspective, if we look back over the past 6 months, there’s typically $15-30M of 

bitcoin traded daily against the USD on major exchanges. Over the past 1-2 months, volumes have been 

more elevated and closer to the $30-60M level. Regardless, at either of these levels it would be difficult 

to source $300M of Bitcoin over a few days without drastically increasing price. 

To be clear, this effect is only from pent-up, latent demand, particularly among institutional money 

managers for whom the figurative gates to bitcoin would finally be opened.  However, exacerbating the 

effect on price would be a concurrent positive shift in public perception (away from illicit associations), a 

marginal decline in regulatory risk, and a news cycle that would have bitcoin prominently featured 

within financial and popular media. In short, it would be a “perfect storm” for the price of bitcoin. 

Negative Price Effect from Disapproval? 

Only a few weeks ago we would have said that downside was highly limited in the event of ETF 

disapproval. That was because there wasn’t any substantial run-up in price that appeared attributable to 

speculation around approval: GBTC’s premium remained high and the drivers of price appeared 

unrelated to the ETF. 

Today, we think downside risk is greater than it was only a few weeks ago: There’s been a significant 

run-up in price, the premium on GBTC has fallen substantially, the ETF has seen a significant increase in 

media attention, and some segments of the market appear to be speculating in favor of approval. 
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That said, while we think there’s some degree of downside risk to disapproval, we think the vast 

majority of owners will continue holding bitcoin regardless of the SEC’s decision and would likely 

welcome the opportunity to buy at a lower price—thus providing price support. 
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Valuation (Price Target: NA)

We view shares of the Bitcoin Investment Trust (OTCQX: GBTC) as benefiting from the rise of value in their underlying asset,
bitcoin. Based on our projected demand for bitcoin as a “digital gold” and as a payments channel, we estimate a present value of
$848 per Bitcoin. However, given the substantial premium at which GBTC shares trade relative to their net asset value, we are
maintaining our HOLD rating on GBTC shares.

Potential Upside Drivers

Mainstream payment adoption: The most obvious longer-term positive catalyst for the price of bitcoin is greater mainstream
payment adoption. As shown in our estimates of potential adoption into major payment markets, even a very small slice of the
global retail payments pie moving onto Bitcoin rails would be a significant positive catalyst for demand (and price). While we
don’t think that consumer adoption is about to turn exponential, we do expect to see rapid acceleration in the use cases and
geographies where we believe bitcoin is most useful, including cross-border payments and in many emerging market countries.

Scaling solution: While we view the current scaling debate as less of a problem and more of a product (and a strength) of an open-
source development process for money, we also believe that major payments volumes that could move into bitcoin are holding
back until a solution is implemented and the outlook is clear. If a scaling solution is implemented without major turbulence we
think it will be a positive catalyst not just because it would enable greater volumes but also because it would serve as an important
historical precedent for bitcoin’s ability to tackle tough scaling challenges while simultaneously addressing leadership concerns.

Technical advancements: We think that technologies such as sidechains and the lightning network that are currently being
developed could be positive catalysts for demand and price if they prove successful. Sidechains and the lightning network promise
to help alleviate some of the biggest concerns with bitcoin today, including privacy, speed and throughput. Similarly, these
technologies (and others) could bring other use cases and increased demand to the Bitcoin blockchain (such as smart contracts
as being developed by Rootstock).

Monetary crises: Throughout history, monetary, financial, and economic crises tend to occur at fairly regular intervals. These
crises could be isolated to one country, one region, or even be global but, regardless, when traditional money and finance doesn’t
work well, people tend to seek alternatives and for many, the next crisis will be the first time that bitcoin is an available alternative.

Improvements in access: While the on-ramps to bitcoin have improved significantly over recent years, they still typically require
a specialized bitcoin provider. If bitcoin and bitcoin services were available through major financial institutions such as banks and
FX brokers, we think this could significantly improve access and ultimately be a positive catalyst for price. Similarly if investors
were able to gain exposure to bitcoin through an exchange-traded fund (ETF) listed on a major stock exchange such as the NYSE
or Nasdaq directly through their regular brokerage account, it could have a significant positive impact on price.

Risks to Target

Hard fork: If there were a significant number of users and transaction processors (“miners”) on the network that elected to
choose an alternative version of the Bitcoin software the Bitcoin network could fork and potentially result in two different
blockchains. This could have a significant adverse effect on the price, perception, and usage of bitcoin.

“Cyber Attacks”: There are numerous ways that users or attackers could try to manipulate, diminish or otherwise attack the
Bitcoin network including but not limited to “51% attack”, “selfish mining”, Sybil attack, and Denial of Service (DoS) attacks. While
the risk of these attacks and others is real, the Bitcoin network has overall been able to sustain and avert substantial attacks over
its 7+ year history, and thousands of upgrades have made it better able to withstand potential attacks.

Alternative Blockchains / Alternative Digital Currencies: As bitcoin has gained popularity over recent years there have been
hundreds of “alt-coins” created that have attempted to serve a different use case or to improve upon Bitcoin’s real or perceived
deficiencies. However, blockchains and especially digital currencies tend to have a strong network effect and no other blockchain
or digital currency has come close to matching Bitcoin in terms of total market capitalization.

Regulation: While regulatory agencies, particularly in the United States, have taken a relatively cautious approach to bitcoin
regulation, governments and regulators certainly have the ability to ban, outlaw or otherwise make it excessively onerous to
access bitcoin.

Bitcoin Investment Trust Liquidity: A decrease in liquidity for shares of the Bitcoin Investment Trust, specifically GBTC shares
traded on OTCQX, could adversely affect the premium or discount of shares relative to their Net Asset Value (NAV). Currently GBTC
shares on OTCQX trade at a substantial premium to their Net Asset Value and because this premium could rise or fall independent
of demand for bitcoin, it introduces an additional element of risk to owning GBTC shares.
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ANALYST CERTIFICATION

I, Spencer Bogart hereby certify that the views expressed in this research report accurately reflect my personal views about the subject company (ies) and its (their) securities.
I, also certify that I, have not been, and will not be receiving direct or indirect compensation in exchange for expressing the specific recommendation(s) in this report.

RATINGS DISTRIBUTIONS FOR NEEDHAM & COMPANY, LLC

 % of companies under coverage
with this rating

 % for which investment banking services
have been provided for in the past 12 months

Strong Buy 8  24
Buy 62  14
Hold 29  2
Underperform < 1  0
Rating Suspended < 1  0
Restricted 0  0

Needham & Company, LLC employs a rating system based on the following:

Strong Buy: A security, which at the time the rating is instituted, we expect to outperform the average total return of the broader market as well as the securities in the
analyst’s coverage universe over the next 12 months.

Buy: A security, which at the time the rating is instituted, we expect to outperform the average total return of the broader market over the next 12 months.

Hold: A security, which at the time the rating is instituted, we expect to perform approximately in line with the average total return of the broader market over the next
12 months.

Underperform: A security, which at the time the rating is instituted, we expect to underperform the average total return of the broader market over the next 12 months.

Rating Suspended: We have suspended the rating and/or price target, if any, for this security, because there is not a sufficient fundamental basis for determining a rating or
price target. The previous rating and price target, if any, are no longer in effect and should not be relied upon. This rating also includes the previous designation of "Under
Review".

Restricted: Needham & Company, LLC policy and/or applicable law and regulations preclude certain types of communications, including an investment recommendation,
during the course of Needham & Company, LLC’s engagement in an investment banking transaction and in certain other circumstances.

For disclosure purposes, in accordance with FINRA requirements, please note that our Strong Buy and Buy ratings most closely correspond to a "Buy" recommendation.
When combined, 70% of companies under coverage would have a "Buy" rating and 15% have had investment banking services provided within the past 12 months. Hold
ratings mostly correspond to a "Hold/Neutral" recommendation; while our Underperform rating closely corresponds to the "Sell" recommendation required by the FINRA.

Our rating system attempts to incorporate industry, company and/or overall market risk and volatility. Consequently, at any given point in time, our investment rating on
a security and its implied price appreciation may not correspond to the stated 12-month price target. For valuation methods used to determine our price targets and risks
related to our price targets, please contact your Needham & Company, LLC salesperson for a copy of the most recent research report.

Price charts and rating histories for companies under coverage and discussed in this report are available at http://www.needhamco.com/. You may also request this
information by writing to: Needham & Company, LLC, Attn: Compliance/Research, 445 Park Ave., 3rd Floor, New York, NY 10022

By issuing this research report, each Needham & Company, LLC analyst and associate whose name appears within this report hereby certifies that (i) the recommendations
and opinions expressed in the research report accurately reflect the research analyst’s and associate’s personal views about any and all of the subject securities or issuers
discussed herein and (ii) no part of the research analyst’s or associate’s compensation was, is or will be directly or indirectly related to the specific recommendations or
views expressed by the research analyst or associate in the research report.

Disclosures
The research analyst and/or research associate (or household member) has a financial interest in Bitcoin digital currency.

The research analyst and research associate have received compensation based upon various factors, including quality of research, investor client feedback, and the Firm's
overall revenues, which includes investment banking revenues for the following: Bitcoin Investment Trust

Equity Options Disclosure

Any Equity Options or Technical Strategy Opinions (“Opinions”) contained within this report was prepared by the Equity Options Sales and Trading Desk of Needham &
Company, LLC (“Needham” or the “Firm”) for distribution to Needham’s clients. This Opinion consists of market information and general market commentary only. It is not
intended to be an analysis of any security or to provide any information sufficient upon which to base an investment decision.

THIS EQUITY OPTIONS OR TECHNICAL STRATEGY OPINION IS NOT A PRODUCT OF NEEDHAM’S RESEARCH DEPARTMENT AND IS NOT A RESEARCH REPORT. Unless
otherwise specifically stated, the information and commentary expressed herein are solely those of the author and may differ from the information, views and analysis
expressed by Needham’s Research Department or other departments of the Firm or its affiliates.

Needham and its affiliates may have positions (long or short), effect transactions or make a market in the securities or financial instruments referenced in this Opinion.
Needham or its affiliates may engage in securities transactions that are not consistent with the information and commentary expressed in this Opinion. Needham may have
provided investment banking or other services to the issuers mentioned herein and may solicit such services in the future.

If this Opinion includes extracts or summary material derived from research reports produced by Needham’s Research Department, you are directed to the most recent
research report for further details, including analyst certifications and other important disclosures. Copies of such reports may be obtained from your Needham sales
representative or at www.needhamco.com

This material is provided for informational purposes only and is not intended as a recommendation or an offer or solicitation for the purchase or sale of any security or
financial instrument. Any investment decision by you should be based on your specific investment objectives and financial situation. Please contact your Needham sales
representative for specific guidance.
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The information contained in this Opinion has been obtained from or is based upon sources believed to be reliable, but neither Needham nor the author makes any
representation or warranty as to its accuracy or completeness. The information contained in this Opinion is as of the date specified herein. Needham does not undertake
any obligation to monitor or update the information. Past performance is not indicative of future results and no representation or warranty, express or implied, is made
with respect to future performance. Needham disclaims all liability for any loss that may arise (whether direct or consequential) from any use of the information contained
in this Opinion.

Structured securities, options, futures and other derivatives are complex instruments, may involve a high degree of risk, and may be appropriate investments only for
sophisticated investors who are capable of understanding and assuming the risks involved. Because of the importance of tax considerations to many options transactions, any
investor considering the purchase or sale of any options contract should consult with his or her tax advisor as to how taxes affect the outcome of contemplated transactions.
Needham and its affiliates do not provide tax advice.

OPTIONS ARE NOT SUITABLE FOR ALL INVESTORS. For further information on the risks associated therewith, please consult the Options Clearing Corporation’s options risk
disclosure document available at the following web address: http://www.optionsclearing.com/about/publications/character-risks.jsp

Clients should call the Equity Options Sales and Trading Desk (212-705-0369) for additional information.

Additional Disclosures for Israeli Clients

All information presented in this document is, unless otherwise specified, under copyright of Needham & Company, LLC (“Needham”). No part of this publication may be
copied or redistributed to other persons or companies without the prior written consent of Needham. These reports have been prepared by Needham and distributed by
Clal Finance Batucha Brokerage, Ltd. (“Clal”), which accepts sole responsibility for its content subject to the terms set forth below.

Neither Clal or its affiliates (and any director, officer or employee thereof) nor Needham is liable for any incomplete or improper transmission of these reports or for any delay
in transmission. Any unauthorized use, disclosure, copying, distribution, or taking of any action in reliance on these reports is strictly prohibited. The views and expressions in
the reports are expressions of opinion and are given in good faith, but are subject to change without notice. These reports may not be reproduced in whole or in part or passed
to third parties without permission. Clal or its affiliates (and any director, officer or employee thereof) and Needham do not guarantee their accuracy or completeness, and
neither Clal or its affiliates (and any director, officer or employee thereof) nor Needham shall be liable in respect of any errors or omissions or for any losses or consequential
losses arising from such errors or omissions.

Neither the information contained in these reports nor any opinion expressed constitutes an offer, or an invitation to make an offer, to buy or sell any securities or any options,
futures or other derivatives related to such securities (“related investments”). Clal or its affiliates (and any director, officer or employee thereof) and Needham may trade for
their own accounts as odd-lot dealer, market maker, block positioner, specialist and/or arbitrageur in any securities of the issuer or in related investments, and may be on
the opposite side of public orders. Clal or its affiliates (and any director, officer or employee thereof) and/or Needham may have a long or short position in any securities of
the issuer or in related investments. Clal or its affiliates (and any director, officer or employee thereof) and/or Needham may from time to time perform investment banking
or other services for, or solicit investment banking or other business from, any entity mentioned in these reports.

These reports are prepared in general for the Israeli clients of Clal who are qualified institutional customers as defined by reference to the First Schedule to the Securities Law,
1968, of the State of Israel. They do not have regard to the specific investment objectives, financial situation and the particular needs of any specific person who may receive
any of these reports. Investors should seek financial advice regarding the appropriateness of investing in any securities or investment strategies discussed or recommended
in these reports and should understand that statements regarding future prospects may not be realized. Investors should note that income from such securities, if any, may
fluctuate and that each security’s price or value may rise or fall. Accordingly, investors may receive back less than originally invested. Past performance is not necessarily
an indication of future performance.

Foreign currency rates of exchange may adversely affect the value, price or income of any security or related investment mentioned in these reports. In addition, investors
in securities such as ADRs, whose value are influenced by the currency of the underlying security, effectively assume currency risk. Unless agreed in writing with Clal, this
research is intended solely for use internally by the recipient.

Needham is not an authorized broker, dealer or investment adviser outside the United States. The research does not constitute an offer to provide financial
services to anyone outside the United States. Any investor in Israel wishing to buy or sell the securities mentioned in this report should do so through Clal.

Neither Needham, the research analyst nor anyone else acting on behalf of Needham is an Israeli investment advisor, investment marketer or portfolio licensed
under the Israeli Regulation of Investment Advice, Investment Marketing and Investment Portfolio Management law, 1995. Accordingly, Needham does not
maintain the insurance specifically required of a licensee in accordance with such law.

This report is for informational purposes only and does not constitute a solicitation or an offer to buy or sell any securities mentioned herein. Information contained in this report has been obtained
from sources believed to be reliable, but Needham & Company, LLC makes no representation as to its accuracy or completeness, except with respect to the Disclosure Section of the report. Any opinions
expressed herein reflect our judgment as of the date of the materials and are subject to change without notice. The securities discussed in this report may not be suitable for all investors and are not
intended as recommendations of particular securities, financial instruments or strategies to particular clients. Investors must make their own investment decisions based on their financial situations
and investment objectives. The value of income from your investment may vary because of changes in interest rates, changes in the financial and operational conditions of the companies and other
factors. Investors should be aware that the market price of securities discussed in this report may be volatile. Due to industry, company and overall market risk and volatility, at the securities current
price, our investment rating may not correspond to the stated price target. Additional information regarding the securities mentioned in this report is available upon request.
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