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Companies Mentioned in Report:

■ A: $78.42, PT: $88.00
■ FB: $161.89, PT: $170.00
■ NFLX: $363.02, PT: NA
■ AAPL, FB, NFLX

■ AAPL: $172.97, PT: $180.00
■ GOOGL: $1,116.56, PT: NA
■ SNAP: $9.71, PT: $NA

Content Aggregators

FAANGs with Fangs

REPORT HIGHLIGHTS: Academic research indicates that only 5% of S&P500
companies have Network Effects. (Reminder: A Network Effect exists when a new user
adds value to some or all other users - eg, telephones.) We believe that: a) each FAANG
built its current valuation on the back of a powerful Network Effect; b) historically,
FAANGs grew value competing against companies with weak or no Network Effects; c)
going forward, the FAANGs must increasingly compete with each other to drive growth,
which will test the defensive qualities of their specific type of Network Effect; and,
d) because Network Effects create winner-take-most outcomes, not all FAANGs will
survive.

1. Introduction. Of S&P500 companies, only about 15% are technology-based.
Research by Medium concluded that although 35% of technology-based companies
have Network Effects, 70% of the value in tech was driven by Network Effects
between 1994 and 2017. By implication, the most powerful source of competitive
advantages & barriers to entry (ie, moats) are created by Network Effects.

2. Buyer Beware. Over the past 5 years, companies with the strongest Network Effects
created the most value for shareholders (our view). Press reports often refer to these
companies as the “FAANGs,” which stands for Facebook, Apple, Amazon, Netflix and
Google. In the past, FAANGs were able to grow their market shares and economics
rapidly because they were competing against the 95% of companies that have weak
or no Network Effects.

3. FAANGs with Fangs. We believe FAANGs must increasingly compete with each
other to drive growth. There are many examples of FAANGs entering each other’s
businesses already. There are 13 types of Network Effects and, as these companies
increasing take on each other, the power of each company’s Network Effects as a
barrier to entry is worth understanding on a more granular level.

4. A Battle to the Death. We caution that the presence of Network Effects tends to
generate binary valuation outcomes. In fact, digital platforms to date have proven
themselves to be winner-take-most markets. By implication, not all FAANGs will
survive. It makes sense to us that this is a battle to the death because: a) unique user
growth adds more value than being first; b) mission-driven cultures are vulnerable
to Negative Network Effects; and c) FAANGs have high fixed-cost structures.
a. There are many examples in the internet space of a later entrant replacing the

company that came first. Examples include Facebook vs MySpace and Google
Search vs Yahoo Search. Being first was not as strong a moat as a new entrant
building their business on a better Network Effect. Additionally, there was
essentially no value for being second.

Relevant disclosures begin on page 4 of this report.



a. Network Effects can be positive or negative. For example, one type of Network 

Effect is based on Beliefs, whereby each additional person that believes something 

makes it more likely that the next person will believe the same thing. Religions are a 

good example. We believe that each of the FAANGs has a mission-driven (ie, cult) 

culture. A meaningful risk related to a Belief Network Effect is that the key visionary 

leaves, which disrupts the culture and drives desertion. (By implication, FB, NFLX and 

AMZN have greater risk of this type than AAPL and GOOGL whose 

founders/visionaries no longer run the companies.) Alternatively, the visionary 

remains but the Belief system ebbs, as in the case of SNAP today. In both cases, 

Belief can become a powerful Negative Network Effect as employees desert the 

company at an accelerating pace.  

b. Since each FAANG has high fixed costs, small changes in revenue growth create 

larger operating profit and free cash flow volatility. Once a company falls behind in a 

Network Effects world, it is very difficult to catch up. The FAANG that falls behind 

gets left behind.  

More About Network Effects 

What are Network Effects? At the simplest level, a Network Effect occurs when each new user 

of a good or service adds value to some or all other users.  Academics often label Direct 

Network Effects “Network Externalities” or “Same-Side Network Effects”.  Said another way, a 

Network Externality exists when the value of a product depends not only on its attributes but 

also on the number of consumers who purchase the same product.  

Academic research has added several important findings since 1994 when Network Effects 

were presumed to protect Microsoft’s formidable moat forever. The most relevant learnings 

relate to: a) persistence; and, b) effectiveness.  We summarize a few of these learnings below-  

 Network Effects do not persist indefinitely. To remain an effective moat, Network Effects 

must be buttressed and supplemented over time.   

 Not all Network Effects are equally strong. Each FAANG has some form of Network Effect, 

but some types are more powerful as moats/barriers to entry than others. 

 Internet markets tend to have winner-take-most outcomes, in part because the best 

programmers desert the sinking ship, creating a negative feedback loop. By implication, not 

all FAANGs will survive.  

Investment Conclusions. Of S&P 500 companies, only 5% have Network Effects at their core. 

Each FAANG (Facebook, Apple, Amazon, Netflix and Google) has a powerful Network Effect. 

(Reminder: A Network Effect exists when the value of a product depends not only on its 

attributes but also on the number of consumers who purchase the same product.) To date, we 

believe that FAANGs have grown their market caps in large part because they have been 
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competing against the 95% of companies that have weak or no Network Effects. Going forward, 

FAANGs must increasingly compete with each other to drive growth. Not all Network Effects are 

equally strong. That is, each FAANG has some form of Network Effect, but some types are more 

powerful as moats/barriers to entry than others. We caution that the presence of Network 

Effects tends to generate binary outcomes. This leads us to the conclusion that not all FAANGs 

will survive. We believe the moat created by each unique Network Effects will be a key input 

into which FAANGs generate superior investment returns over the next 3-5 years. 
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ANALYST CERTIFICATION

I, Laura Martin 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  18
Buy 63  20
Hold 26  3
Underperform 1  0
Rating Suspended < 1  0
Restricted < 1  0
Under Review 0  0
Not Rated < 1  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, 71% of companies under coverage would have a "Buy" rating and 20% 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, 250 Park Ave., New York, NY 10177

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 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: Agilent Technologies, Inc., Apple Inc., Facebook, Inc., Alphabet Inc. Class A, Netflix, Inc. and
Snap Inc.

The Firm, at the time of publication, makes a market in the subject companies Apple Inc., Facebook, Inc., Alphabet Inc. Class A and Netflix, Inc. .

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.

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
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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 Sales and Trading Desk for additional information.

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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