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Consumers are creating a new global distribution network over connected mobile
devices, primarily smartphones. We recommend investors have exposure to this
massive trend. AAPL is an arms dealer that dominates the wealthiest segment of this
rapidly growing consumer market. Our survey research concludes that iOS platform
churn is only about 12% annually, suggesting fewer competitive pressures, higher
pricing power, more predictable revenue streams, and a halo effect that drives sisterdevice sales and higher ancillary revenue than AAPL’s current share price implies. We
calculate AAPL’s value based on four differentiated methodologies and conclude that
AAPL’s long-term value is $180/share, 62% above current levels. We initiate coverage
with a Strong Buy rating and a 12-month target price of $150, up 35%. Our valuation
thoughts include:
■
What’s in a name? For each of the past 5 years, AAPL’s profit margins have been
higher than Disney’s and its asset productivity (i.e., earnings per asset employed)
have been higher than Facebook’s. Shakespeare would insist that AAPL should not
be valued like a hardware company if its fundamentals are better than world-class
content and Internet companies. This valuation methodology suggests that AAPL
should trade at $200/share, up 80%.
■
Predictable. The value of a customer should be tied to ecosystem churn, which is
about 12% annually for AAPL, similar to cable companies’ recurring subscription
business models. AAPL bundles content, software, and services (like Siri) into its
hardware, which mirrors cable company bundles of voice, video and data. If AAPL
was valued at an average cable company multiple today (even though AAPL has a far
less capital-intensive business model), AAPL would trade at $180/share, up 62%.
■
Pixar vs Harry Potter. AAPL’s valuation swoons when its next product isn’t expected
to be as big a hit as its last product. Using a case study of Pixar vs Harry Potter, we
suggest that APPL is far more valuable than a hit-driven business because there is less
variability in unit demand (i.e., lower risk) while AAPL retains all the upside potential
of a hit product. This methodology suggests that AAPL is worth $170/share, up 53%.
■
Ecosystem Loyalty. Our proprietary survey of 300 iPhone owners found that churn
was about 12% annually, implying an eight year average stay in the iOS ecosystem.
We also found that, on average, they owned 1.3 iOS devices, implying that AAPL’s 1B
active devices are owned by 770mm unique users globally
■
Safety first. AAPL’s FY16 P/E of 12.2x is about half the current S&P 500 average of
23.5x, and AAPL’s net cash balance of about $152B maximizes flexibility amid global
chaos. Downside protection is enhanced because AAPL is repurchasing shares, which
shrinks claims on future earnings and implies a floor under its share price.
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We are initiating coverage of AAPL with a STRONG BUY rating and 12-month target price of $150. The story arc
of this report is that we begin with four forms of valuation and then discuss our four key investment themes for
AAPL.
Valuation Conclusions
According to FactSet, 48 analysts publish annual estimates for AAPL, below Facebook’s 53 and above Disney’s
34, both of which we also cover. The consensus view appears to be that valuation of AAPL should revolve
around its quarterly iPhone sales. We have a different point of view. We calculate the value of AAPL in four
ways. A summary of our valuation conclusions is included in Figure 1:
1.
Our Ecosystem Loyalty methodology suggests AAPL is worth $180/share, representing 62% upside
from current trading levels.
2.
Our Income Statement & Balance Sheet Fundamental Comps methodology suggests AAPL is worth
$200/share, representing 80% upside.
3.
Our Content Hits vs. Sequels methodology suggests AAPL is worth $170/share, representing 53%
upside.
Figure 1: What Is AAPL Worth?
4.
Our
Worst-Case
Valuation Methodology:
Implied Value/AAPL Share Upside Potential
methodology assumes 1B
1) Ecosystem Loyalty
$180
62%
2) Income Statement & BS Fundamentals
$200
80%
active devices (i.e., zero
3) Content Hits vs Sequels
$170
53%
unit growth) for the next
4) Worst Case (0% device growth)
$168
51%
20 years and concludes
Avg: What is AAPL Worth?
$180
62%
that AAPL is worth
Source: Needham & Company, LLC.
$168/share, representing
51% upside.
AAPL’s share price currently embeds 10-year OIBDA growth of negative 4.4% annually. Over time, AAPL should
move toward $180/share, by our calculations. Our 12-month target price is $150 (35% above current trading
levels), which embeds a 10-year OIBDA growth rate of negative 0.4%.
Valuation Analysis #1: Ecosystem Loyalty Valuation Methodology
We do not share the consensus view that AAPL’s value should be determined by the unit sales of any one
product in any specific quarter. Churn for AAPL has historically been measured as device churn, which averages
about 27 months in the US, according to our research. A better way to calculate AAPL’s value is tied to
ecosystem churn, we believe. Our research concludes that ecosystem churn is low for iOS/AAPL (12% annually,
implying an 8-year average stay in the iOS ecosystem).
In addition to deep and broad ecosystem loyalty
to AAPL products, a more practical point is that
most device purchases today are in fact financed
over several years of fixed monthly payments,
often at zero interest. This annuity stream
concept is consistent with historical practice,
whereby the cost of the phone was buried inside
the monthly carrier fees. Finally, even in cases
where devices are paid for in their entirety up
front, our research concludes that about 88% of
iOS consumers who upgrade each year stay
within the iOS ecosystem. Taken together, we think
flows as annuity streams.

Figure 2: What Is AAPL Worth?

Cable Co AAPL
Average* Our Est
EV/FY16E Sales
3.7
2.0
EV/FY16E EBITDA
11.2
5.7
P/E
23.0 12.2
EV/FCF
10.0
8.0

Avg: What is AAPL Worth?

Implied AAPL Upside vs AAPL
Value/Share** Current Share Price
$180
62%
$192
73%
$212
91%
$135
21%
$180
62%

*FY16 consensus estimates for CHRT, CMCSA, CVC & TWC.
** Cable company estimates x FY16E estimates for AAPL.
Source: FactSet for Cable Companies. Needham & Company, LLC for AAPL.

a better way to value AAPL is to view their sales and cash

What Is APPL Worth? If a consumer’s average retention within the iOS ecosystem is 8 years, this is a similar
churn/annual retention rate for cable companies. In addition, cable companies bundle products (voice, video &
data) like AAPL bundles hardware, software, content & services. Knowing consumer names is another similarity
to cable companies. By implication, AAPL’s valuation multiples should be closer to Cablevision, Charter, Comcast,
and Time Warner Cable. As illustrated in Figure 2, if AAPL were valued at average cable company multiples,
AAPL would trade at $180/share, implying 62% upside.
Apple Inc.
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Valuation Analysis #2: Income Statement & Balance Sheet Fundamental Comps Valuation Methodology
AAPL Has an Income Statement Like the Highest-Quality Content Companies
One of the reasons we find AAPL an attractive investment alternative is that its income statement fundamentals
(revenue growth, profit margins, FCF generation, barriers to entry, etc.) are as strong as the highest-quality
content companies we cover, but investors can buy AAPL’s earnings at prices well below these companies.
Comparative Valuations for AAPL:
Figure 3: AAPL Beats CBS & DIS

We cover CBS, Disney and now
Income Statement Fundamentals
CBS
Disney
AAPL
Is AAPL Better?
AAPL (among others).
Revenue FY16E ($mm)
$14,500 $56,522 $ 230,096
Better

Figure 3 includes summary
EBITDA FY16E ($mm)
$ 3,516 $18,045 $ 81,840
Better
FY16E EBITDA Margin 24%
32%
36%
Better
FY16E income statement data
EPS
FY16E
$
4.03
$
1.35
$
9.10
Better
(our estimates) for AAPL, CBS,
FCF/Share FY16E
$ 5.87 $ 4.39 $ 10.62
Better
and Disney.
FCF Yield
10%
4%
10%
Better

Investment
Conclusions:
Although AAPL is valued as a
FY16E Valuation Multiples
hardware company, its income
EV/FY16E Sales
2.4
3.2
2.0
Better
statement fundamentals are
EV/FY16E EBITDA
10.0
9.9
5.7
Better
FY16E P/E
13.6
16.9
12.2
Better
better than the highest-quality
Sources: Company data, FactSet, Needham & Company, LLC estimates.
content companies we follow.
In fact, AAPL’s OIBDA margins
have been consistently above Disney’s in each of the past five years. This suggests that when portfolio
managers buy AAPL, they are “averaging down” the cost of buying a dollar of earnings and free cash flow
but not the quality of owning one of the largest, most liquid, gold-standard, consumer-facing brand
companies in the world.
AAPL Has a Balance Sheet Like the Highest-Quality Internet Companies
Another reason we find AAPL an attractive investment alternative is that its balance sheet strength and asset
productivity align with the highest-quality Internet companies we cover, but investors can buy AAPL at multiples
well below these companies.
Comparative Valuations for AAPL:
Figure 4: AAPL Beats FB, TRIP & YHOO

We cover Facebook, TripAdvisor,
Balance Sheet Fundamentals
FB
TRIP
YHOO
AAPL
Is AAPL Better?
FY16E Revenue/non-cash assets
$0.79
$1.07
$0.73
$2.97
Better
Yahoo! and now AAPL (among
FY16E EBITDA/non-cash assets
$0.46
$0.31
$0.15
$1.05
Better
others).
FY16E FCF/non-cash assets
$0.37
$0.22
$0.02
$0.76
Better

Figure 4 includes selected
FY16E Revenue/PPE
$4.29
$6.38
$2.21
$10.32
Better
12/31/15
balance
sheet
FY16E EBITDA/PPE
$2.52
$1.82
$0.46
$3.67
Better
productivity ratios for AAPL, FB,
FY16E FCF/PPE
$2.04
$1.29
$0.06
$2.64
Better
TRIP, and YHOO.

Internet companies use very few
FY16E Valuation Multiples
EV/FY16E Sales
12.7
6.1
8.4
2.0
Better
assets to generate revenue,
EV/FY16E EBITDA
21.6
21.4
40.7
5.7
Better
EBITDA and FCF.
FY16E P/E
38.9
36.8
83.5
12.2
Better

Investment Implications. AAPL
EV/FY16E FCF
26.7
29.5
NA
8.0
Better
Source: Company data, FactSet, Needham & Company, LLC estimates.
has higher earnings power per
asset employed than each of
these high quality internet companies we cover, and yet it’s much cheaper. In addition, Forbes’ ranking of
the world’s most valuable brands had Apple at #1, Facebook at #10, and Disney at #11 in 2015. AAPL’s
valuation multiples allow investors to buy “gold” at half price without sacrificing quality, we believe .
What is AAPL Worth? AAPL’s balance sheet and asset efficiency are comparable to the highest-quality Internet
companies we cover. This suggests that investors that buy AAPL are “averaging down” the cost of owning hyperefficient asset productivity and high marginal returns in invested capital, while not giving up quality as AAPL is
one of the highest-quality, safest (in terms of its cash balances) and most liquid consumer-facing public
companies.

Apple Inc.

Page 3 of 35

Needham & Company, LLC

April 5, 2016

Fundamental Comps Valuation Methodology: What Is AAPL Worth?
If AAPL’s asset efficiency (i.e., earnings power per asset employed) is better than the highest-quality Internet
companies (including Facebook), and AAPL’s income statement fundamentals are better than world-class
content companies (including Disney), what is AAPL really worth?

How cheap is AAPL? Can we quantify how good a deal investors are getting? Yes. We can.
 When we run a regression
Figure 5: Valuation vs. Return on Capital (at 3/20/15)
correlation for 15 of the other
high-quality large capitalization
companies we cover, we get a
91% statistical
correlation
between
valuation
(as
measured
by
EV/average
assets) and asset efficiency (as
measured by FY16E returns on
capital minus each company’s
cost of capital).
 Adding AAPL to our regression
equation lowers the correlation
to 68% because AAPL is so far
below the valuation line.

Investment
Conclusions.
Valuations generally track asset
Source: Needham & Company LLC. Correlation plotted on 3/20/16.
productivity at a very high (91%
recently) level. This implies that
AAPL will be pulled over time toward the regression line. Based on today’s regression line, AAPL should be
trading closer to $200 per share, nearly double AAPL’s current valuation levels.
What Is AAPL Worth? Today’s 91% correlated regression line implies that AAPL should be trading at about
$200/share, nearly double its current share price. AAPL’s current valuation reflects its industry label called
“hardware” rather than its actual fundamentals. We think the markets are being seduced by inaccurate labeling
and we are buyers of AAPL because it should move toward the regression line over time.
Valuation Analysis #3: Content Hits vs. Sequels Valuation Methodology
Part of AAPL’s valuation discount is because Apple is valued as if each of its device launches is a stand-alone
product, with no credit for lower risk or predictable track record owing to its previously established fan base. We
respectfully disagree. We think Apple is more like Harry Potter than Pixar. Our analysis follows.
 Pixar is often cited as the most successful
Figure 6: Pixar: 9 Films.20 Years. $5.4B
movie studio in history (based on profitable
films/total films), on a risk-adjusted basis.
 In an industry where hits are hard to
create, and investments often top
$100MM per film, Pixar does it the hardest
way possible, launching new titles most of
the time.
 The reason other studios release so many
sequels is that an installed base of
consumers that saw the prior movie lowers
the risk on invested capital for the next
Source: BoxOfficeMojo.
movie. Spending on sequels rises because
risk of failure falls.
 The creative geniuses at Pixar seem to prefer the excitement and creativity of starting over with new stories.
Figure 6 shows 9 of Pixar’s biggest movies since 1995. Each is a first-time title, which maximizes risk because
these films cannot try to create a following until after the Box Office release date. Pixar’s track record is
extraordinary. Over 20 years they generated $5.4B of global box office revenue, never losing money on any
of these first-time (i.e., not sequels) film titles.
Apple Inc.
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Why AAPL Is More Like Harry Potter
Between 2001 and 2011, Warner Brothers (WB) turned 7 Harry Potter books into 8 films.
 Although WB changed directors, it
kept all principal stars throughout
Figure 7: Harry Potter: 8 Films. 10 Yrs. $7.7B
$1,400
$1,342
the 10 years of releases,
Total WW Gross Box Office of 8 Harry
Potter Films: $7.7B
maximizing audience familiarity
$975
with the material.
$960
$940
$934
$897
$879
 Film revenue was consistent (i.e.,
$797
lower risk) across the first 7 films
at about $900MM (plus or minus
10%). In addition, upside was not
capped as the final film reached
$1.3B, about 45% above prior film
$0
averages.
Sorcerer's Chamber of Prisoner of Goblet of Fire Order of the Half-Blood
Deathly
Deathly
Stone (2001)
Secrets
Azkaban
(2005)
Phoenix Prince (2009) Hallows 1
Hallows 2
 The upside remained intact while
(2002)
(2004)
(2007)
(2010)
(2011)
the risk of making sequels in a
Source:BoxOfficeMoJo.
single franchise was far lower (as
evidenced by minimal volatility compared to Pixar) because consumers had an affinity for the brand before
each sequel was released. This is true of Apple device releases as well. There is much familiarity and
anticipation that lowers risk and implies consistent demand for any device Apple releases.
WW Box Office ($mm)

$100

$0

Economics. Adding together worldwide box office revenue from the amazing Pixar films totals $5.4B for 9 of
their biggest non-sequel films over the past 20 years, with 146% fluctuations ($363MM to $896MM) depending
on the title. By contrast, the 8 Harry Potter films released over 10 years totaled $7.7B of global box office
revenue (45% above Pixar) in fewer years with lower variability of revenue per film (implying lower risk).
AAPL. Like Harry Potter revenues, Apple unit sales have been very consistent (low variability) and have retained
upside in cases when AAPL introduces a hit product like the 6s in FY15.
 Note the stability of iPhone unit sales at about
Figure 8: AAPL Unit Sales(MM)
150MM/year (plus or minus 15%) in a normal
year like FY12-FY14, while retaining 50%
upside above this average when a hit product
is introduced (i.e., FY15).
 Note the stability of iPad sales at 65MM/year
(plus or minus 10%).
 Note the stability of Mac sales at 18MM/year
(plus or minus 10%).
 Investment Conclusions. AAPL is more like
Harry Potter than Pixar in that there is a large
installed base of customers that want to keep
buying AAPL products. AAPL didn’t lose much
Source: AAPL.
of its customer base when they got it wrong,
like being late to large screens. Instead, iOS
consumers appear to push off their replacement cycle until AAPL copies the better-selling features of
Android phones, even if it takes an extra year.
What Is AAPL Worth? Like Harry Potter films, there appears to be a floor demand for AAPL devices based on
past purchases that lowers the risk of failure. Although AAPL is valued based on whether the next device will be
a “hit” (as if AAPL is Pixar), AAPL’s downside is less and upside more because its device introductions mirror
Harry Potter sequels, we believe. Can we quantify the value gap between a “hit” driven business and a more
stable, more predictable business model? We can try. AAPL’s business model is similar to a bond with annual
predictability plus upside potential (a warrant) when AAPL happens to introduce a hit product. Using a bond plus
warrant analysis, with the “bond” coupon set at AAPL’s FCF yield of 10% plus 28% upside to revenue in a year
when a hit product is introduced (like FY15) implies that AAPL should be valued at $170/share, up 53% from
current levels.
Apple Inc.
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Valuation Analysis #4: Worst-Case Valuation Methodology
Another way to come at the question of what AAPL is worth is to calculate the average profit per device over
time, discounted back to today. We first calculate the value per device (math: installed base x revenue/year x
churn x profit margin) and then we discount these cash flows back to today. Our math follows:
 Installed Base. In January 2016, AAPL announced that it had 1B active devices globally, including iPhones,
iPads, MACs, Apple TVs, Apple Watches, etc. Our research found that the average iPhone owner owns 1.3
devices, implying that 1B devices are owned by 770mm unique users globally.
 Revenue/Device. Apple’s FY15 total revenue was $234B. This implies average revenue per device of $234 in
2015 ($234B/1B active devices), including purchases of new devices.
 Device Growth. As shown in Figure 8 above, AAPL’s unit sales in a “normal year” (such as FY12-FY14) rise
about 10-12% annually, except in a year like FY15 when AAPL releases a “hit” product when units sold rose
20% in a single year, resulting in revenue up about 28% y/y in FY15. Worst case, let’s assume AAPL reports
zero net device growth over the next 20 years (i.e., active devices remain at 1B for 20 years) and new users
exactly offset any churn. This scenario also assumes zero “hits” introduced over the next 20 years, which is
unlikely but consistent with a worst-case scenario calculation. To add insult to injury (since AAPL’s average
selling prices -“ASPs”- climb steadily), let’s assume revenue per device remains constant at FY15 levels of
$234/year for the entire 20-year period.
 Profits/Device. AAPL’s OIBDA margins have averaged 35% over the past 5 years (33% in FY11, 37% in FY12,
34% in FY13, 35% in FY14, 37% in FY15). Using this average implies that the average profitability per active
device is about $82 each year ($234 of annual revenue x 35% profit margins).
 Present Value/Device. Discounting $82 of OIBIDA per year for 20 years back to present value at AAPL’s 9.7%
WACC (our estimate) generates a present value per device of $781.
What Is AAPL Worth? Using a present value of $781/device x 1B active devices every year for the next 20 years
(i.e., assuming zero device growth) implies AAPL’s enterprise value today should be approximately $781B
(before cash), which translates to $168/share, a 51% premium to APPL’s current share price, even in this worstcase scenario of zero net device growth and no growth in ASPs for the next 20 years.
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Investment Thesis #1: Valuation Should Be Tied to Ecosystem Churn, Not Device Churn
Our proprietary survey of 300 Apple device owners in the US concludes that consumers tend to be loyal to an
ecosystem (i.e., Android or iOS), and we assert that this is the better way to think about valuation.
According to our proprietary survey, about 88% of current Apple smartphone owners stated that they were
likely, extremely likely or 100% sure that they would replace their current iOS devices with another iOS device.
One implication of this is that competition across ecosystems is lower than the consensus view.
Is there other independent third-party research that supports our findings that platform churn is low? Yes.
 comScore data over the past 3 years in the US shows
Figure 9: iOS vs. Android SOM Flat
that the market share of Apple vs. Android has been
essentially flat at 45% and 50%, respectively.
 We found other research online that supported our
findings that iOS device owners exhibited higher
loyalty than Android owners. We found that both
groups were loyal to their ecosystem choice (Android
vs. iOS) and that (in general) both groups did not plan
to change their ecosystem from their current Android
or iOS ecosystem the next time they upgrade their
device.
 The primary point is that most consumers tend to
stay within the AAPL ecosystem for 8 years (or
Source: comScore, US only, February 2015.
longer), even though they upgrade devices every 2-4
years.
There are several important economic implications of this finding:
 ASPs. If we are right that consumers are generally ecosystem loyal, then Apple devices may compete with
each other but generally not with Android, and vice versa. AAPL has the top 25% of the global smartphone
market largely to itself. This suggests more limited competition and structurally higher pricing power in its
high-end global niche.
 Halo Effect. One unexpected finding from our research was that it appears that owning any AAPL product
has a halo effect. That is, AAPL owners said they would “consider” or were “likely” or “very likely” to buy
additional (not replacement) AAPL products, such as the Apple watch or the new iPad, etc. This dovetails
with findings from a Reuters/Ipsos poll of 2,500 Americans in March of 2015, whereby 40% of iPhone
owners intended to buy an Apple watch in 2015. This underscores the loyalty/value of the customers in the
AAPL ecosystem.
 Stepping Stone. Our work found that Android was occasionally a low-cost stepping stone to an iPhone. Our
survey did turn up consumers who said they had adopted Android initially (based on its lower price point),
but after one or two devices, they upgraded to the Apple ecosystem. Why? Our contention is that when
consumers first shift to a smartphone, AAPL’s high price point is a formidable obstacle because a feature
phone user has no idea why a smartphone is better. However, after the first two-year contract ends,
consumers grasp the enormous value of their smartphone. As evidence, US consumers use their
smartphones 17-20x/day, and in Mexico, Argentina, Thailand and South Africa consumers check their
smartphones 40x/day, according to a 2015 Informate Mobile Intelligence study. Because iPhones are so
expensive, some consumers want a lower entry cost to determine how much they will actually use their
smartphone’s features. After two to three years, they decide that the incremental spending to get into an
iPhone has a positive NPV. By implication, Apple converts existing smartphone users while Android converts
first-time smartphone owners. This is supported by AAPL’s CEO, Tim Cook, when he said that AAPL saw
more former Android owners switching to AAPL in FY1Q16 than ever before.
 Investment Implications. We believe platform or ecosystem churn—not device churn—is the right way to
think about the value of AAPL. If platform churn is lower than consensus estimates, this implies that AAPL
has higher pricing power, stronger downside protection (i.e., less risk) and more upside when AAPL gets it
right with a new product introduction. Loyalty to Apple’s ecosystem adds value to shareholders, we believe.
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Investment Thesis #2: Portfolios Should Have a Consumer-Facing Mobile Play
Consumers are creating a new global distribution network over connected mobile devices, primarily
smartphones. We think investors should have exposure to this massive trend. AAPL is an arms dealer (i.e., not
beholden to any specific content) that also happens to dominate the wealthiest segment of this rapidly growing
global consumer market. Key analytical building blocks to our investment thesis include:
1.
Nearly every portfolio could benefit from exposure to the rapid growth of mobile demand and
economics.
2.
AAPL is a high-quality, pure-play way to participate in the rapid growth of mobile devices globally, we
believe. All of AAPL’s fundamentals are exposed to the rapidly growing mobile device and usage
adoption curves globally. There are no competing fundamentals to complicate the story.
3.
AAPL dominates the wealthiest segment of the rapidly growing mobile device market. In addition, it is
an arms dealer in the sense that so long as anyone creates hit mobile content, AAPL wins. Great
smartphone content today includes Facebook, Pandora, SnapChat, etc. But content is hit-driven and
audiences are fickle (just ask MySpace). AAPL’s platform benefits from all hit content apps as they
evolve, but AAPL is also immune to shifts in consumer demand for any particular app or service. So
long as consumers keep trading up to more engaging (i.e., more time used) apps over time, AAPL’s
perceived value to consumers grows.
4.
AAPL’s valuation looks inexpensive at a P/E of 12.2x (about half of the S&P 500 average of 23.5x) and
safe (with a net cash balance of $152B at 12/31/15). Downside protection is enhanced because AAPL
is repurchasing shares, which shrinks claims on future earnings and implies a floor under the share
price. Finally, AAPL’s beta is just over 1, implying lower volatility in a bear market than other stocks
that participate in mobile trends.
5.
Investment Implications. Consumers are rapidly creating a new global distribution footprint over
connected mobile devices, primarily smartphones. By implication, companies that participate in this
wave, including AAPL, should be well positioned to outperform the market.
The following section includes charts that illustrate the rise of mobile everything and its place as one of the most
important consumer trends in a generation.
Mobile Devices Are the Fastest-Growing Global Distribution “Pipes”
Consumers are creating a new consumer-facing global distribution network over connected mobile devices. Is
there data to show how rapidly this global distibution footprint is growing? Yes. Each year Cisco publishes an
excellent whitepaper tracking the growth of mobile devices globally, by type. According to Cisco’s most recent
VNI report, published in 1Q16:

In 2015, mobile devices globally reached
Figure 10: Mobile Device Growth, Globally
7.9B, up 8% y/y.

By 2020, mobile devices should reach
11.6B, representing an 8% CAGR.
 Smartphones (including “phablets”) are
the key growth driver, growing from a
38% share in 2015 to about 50% in
2020E. There is a clear visible shift away
from laptops and tablets and toward
smartphones and phablets, which are
always connected.

Non-smartphones (i.e., feature phones)
should halve over the next five years
Source: CISCO VNI, 1Q16.
from 50% (3.9B) in 2015 to 21% (2.4B) in
2020. Each year sees mobile devices with new form factors and higher intelligence.

Investment Implications. Cisco’s estimates imply that 1.5B (3.9B - 2.4B) smartphones will replace feature
phones between 2015 and 2020. These units will be additive to today’s smartphone ecosystem. Assuming
AAPL maintains its 2015 global market share of 16%, as reported by Strategy Analytics, this implies that
AAPL will sell 240MM smartphones over this period, averaging 48MM iPhones/year in addition to
replacement iPhones plus Android smartphone switchers. This new demand represents nearly 30% of
AAPL’s annual smartphone unit sales of 150MM/year in a “normal year” like FY12-FY14 (see figure 8).
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The Global Platform Created by Connected Devices
Finding a second data source is always best practice in research, so Figure 11 includes GSMA Intelligence’s 2015
report’s projections for the growth of the global mobile network. Figure 11 is complementary to Figure 10 above
because GSMA includes the past 7 years as well as the next 5 years. In addition, GSMA focuses more on the
regional growth of mobile devices, rather than on Cisco’s projections by type of mobile device being purchased.
Although GSMA’s numbers are lower than Cisco’s, directionally they are similar, thereby reinforcing the key
point that mobile demand will be a key economic driver for the foreseeable future.
Specific findings from the research published by GSMA Intelligence include:
 In 2015, GSMA’s research estimates that
Figure 11: Mobile Device Growth, by Region
there were 7.5B total mobile connections
globally, of which about half were in Asia
Pacific.
 By 2020, GSMA predicts that there will be
9.0B mobile connections globally, which
represents a compound annual growth
rate of 3.7%. Cisco’s projections of 8%
annual growth are much higher.
 Our primary conclusion from Figure 11 is
that mobile connections are growing
quickly and globally, and that growth
should continue, although GSMA projects
a far slower growth rate in the future than
in the past.
Source: 2015 GSMA Intelligence Report.
 Finally, we note that North America is a
tiny fraction of the total mobile device connections, and among the slowest growing regions. Most growth
in the future will come from the Asia Pacific region.
 Investment Implications. Consumers are replacing their feature phones with smartphones, which is driving
demand for new devices, content, and services. This is building a new consumer-facing global distribution
platform. By implication, companies that ride this long-term wave should grow faster and be valued more
highly, and AAPL is a pure play on this trend.
Why We Expect Mobile Adoption to Continue Unabated
Although GDP estimates often do a poor job of
Figure 12: Mobile’s Impact on Global GDP
capturing incremental productivity driven by
mobile devices, GSMA Intelligence does a nice
job of quantifying this effect.
 GSMA’s research estimates that mobile
technology contributed $3.166 trillion, or
about 4.0%, to total global GDP of
approximately $80 trillion in 2015.
 By 2020, GSMA projects that mobile will
contribute $3.875B, or about 4.2%, to
total global GDP of $91 trillion.
 GSMA posits that as mobile technologies
connect unconnected populations to the
Internet, this will be a catalyst for more
Source: 2015 GSMA Intelligence Report.
efficient allocation of resources such as
time, capital, decision-making, etc.
 Investment Implications. If mobile is a key driver of global productivity, which we believe and GSMA
asserts, this implies replacement of most feature phones. How long will this value driver last? Cisco
estimates that 1.5B (from 3.9B in 2015 to 2.4B in 2020) feature phones will be replaced by smartphones
over the next 5 years. At that pace, this new source of smartphone demand (i.e., market growth) should last
for 10-15 years, implying 300MM new smartphone units will be added to the market each year.
Apple Inc.
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Global Mobile Consumer Demand Trends
Another reason we are confident that the rapid adoption of connected mobile devices will continue is because
consumer demand for data is growing faster than device demand. Presumably this is because consumers are
finding ever higher value from their smartphones as new content apps are added.
Cisco’s 1Q16 VNI report includes past, present, and projected data underscoring the strong growth in consumer
usage over mobile devices globally. Summary findings include:
 Mobile data traffic globally rose 4,000-fold between 2005 and 2015, and nearly doubled, up 74% y/y, to 3.7
exabytes per month in 4Q15.
Figure 13: Mobile Data Usage, Globally
 Although smart devices represented only
36% of global mobile devices, they
accounted for 89% of mobile data traffic
in 2015.
 Similarly, 4G connections were 14% of
mobile connections but accounted for
47% of mobile data traffic.
 Mobile video traffic was 55% of global
mobile data traffic in 2015, and video is
currently the primary driver of mobile
demand growth.
 Over the next five years, Cisco projects
Source: CISCO VNI, 2016.
that global mobile data traffic will grow
eightfold (representing a CAGR of 53%) to 30.6 exabytes per month by 2020.
 iOS vs. Android. Cisco found that the volume of data used by each iOS mobile device (smartphones and
tablets) was higher than Android globally in 2015. Bringing this observation back to economics, Cisco also
found that average iOS consumption exceeded average Android consumption in both North America and
Western Europe, two of the largest revenue centers.
US Mobile Consumer Demand Trends
Another reason that rapid growth of mobile units sold should persist for the foreseeable future is that consumer
demand is shifting toward mobile devices and away from desktop.
 In November 2015, US consumers used
Figure 14: US Mobile vs. Desktop Trends
mobile devices 64% of the time
compared to only 36% of consumption
on desktop.
 This relationship has nearly inverted
since February 2013, when consumers
used mobile devices only 45% of the time
and desktop 55% of the time.
 About 55% of mobile consumption
(based on time spent) was done through
mobile apps (i.e., not via a browser) in
November 2015, and this use case has
grown steadily from 38% in February
2013.
 The US often leads the rest of world in
Source: comScore Media Metrix Multi-Platform & Mobile Metrix, US.
mobile trends, so comScore’s insights
about usage trends might prove
prescient more broadly.
 Investment Implications. US consumers have shifted the majority of their usage to mobile devices at the
expense of desktop over the past three years. If this trend is mirrored globally (wherever desktop was an
option), it implies a structural shift toward mobile devices for the foreseeable future. Since money typically
follows consumption (often with a lag), we recommend investors be exposed to these long-term trends.
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Show Me the (Mobile) Money – Global
Turning to economics globally, figure 15 shows the enormous gap between average monthly mobile revenue per
user in the US and Canada compared to the rest of the world in 2015. The ARPU gap suggests upside from
pricing (in addition to unit growth) over time.
Figure 15 summarizes the wireless subscriber average monthly
revenue per user (ARPU) by country in 2015. All ARPU stats
are in US dollars so they are comparable.

Figure 15: ARPUs, 2015

Key findings include:
 The first thing that strikes us is the enormous gap in
ARPUs, from Canada’s ARPU of $46.58 per month at the
high end to Portugal’s ARPU of $11.06 per month at the
low end. Canada garners 4x higher ARPU each month
than Portugal.
 A key driver of ARPUs and smartphone adoption is
broadband and 4G roll-outs. As these roll-outs continue
inexorably around the world, this gap should close over
time, suggesting upward pricing momentum as other
countries close the gap with the US and Canada.
 Investment Implications. The enormous average monthly
revenue gap for mobile devices surprises us. This gap
suggests ARPU upside over time.

Source: Statista, 2016.

Show Me the (Mobile) Money – US
Using the US as a case study, in part because it has the most granular measurement options and in part because
we think the rest of world often mirrors the US over time, we would highlight the following points:
 A March 2015 study by eMarketer
Figure 16: Money Moving to Mobile ($B)
projected that advertising revenue on
mobile devices would surpass desktop in
2016. Importantly, most mobile ad
spending is done in-app and not via a
browser.
 eMarketer estimates mobile advertising
will reach $40.50B in 2016 (up 40% y/y)
while desktop ad revenue will fall to
$26.59B (down 12% y/y).
 The gap between desktop monetization
and mobile monetization is projected to
widen over time. For example, by 2019,
eMarketer estimates mobile advertising
will reach $65.87B, a compound annual
Source: eMarketer, March 2015.
growth rate of 32% (representing absolute
growth of 128% above 2015 levels). By
contrast, eMarketer projects desktop advertising will fall to $25.35B, down 15% in absolute terms compared
to 2015 levels.
 Investment Implications. Since money is moving rapidly to mobile platforms and AAPL is one of only two
dominant consumer-facing mobile platforms (Android being the other), and the only pure-play consumerfacing investable platform, we believe portfolios that own AAPL should benefit from these strong mobile
demand and money trends.

Apple Inc.

Page 11 of 35

Needham & Company, LLC

April 5, 2016

Investment Thesis 3: Several Global Trends Should Benefit AAPL Investors
There are several macro trends that benefit AAPL investors, we believe, including:
1.
Competitively, the iOS ecosystem initially competed with six other mobile ecosystems, then three
and now essentially one (Android). By implication, AAPL competes in a duopoly industry structure,
which should result in higher profitability vs. open competition.
2.
Our work shows that consumers are generally ecosystem loyal. That is, they do not view the AAPL
and Android ecosystem as perfect substitutes. Again, this suggests more pricing power for both
Android and iOS compared to a world in which consumers perceive them to be substitutable.
3.
Owing to AAPL’s high price point, generally above $500 historically, its brand primarily targets the
wealthiest 25% of the global consumer market.
4.
AAPL’s high end target audience is growing thanks to a growing wage divergence globally. That is, the
middle class is getting squeezed out into 25% wealthier consumers and 75% poorer consumers. This
macro trend is out of AAPL’s control, but AAPL’s high end market position benefits from this global
trend. AAPL has established a brand that stands for quality, customer service, and seamless ease of
use, we believe. AAPL’s retail experience is best in class, which is most highly valued by the wealthiest
consumers. These factors are highly valued by the wealthiest consumers globally.
5.
With 24,000 active Android smartphones on the market globally, Android may be a victim of a
“tyranny of choice.” This overwhelming choice confuses consumers and works against Android,
especially at the high end.
Duopoly Industry Structure
Our research finds that consumers do not perceive iOS and Android ecosystems to be perfect substitutes for
each other. By implication, iOS/AAPL competes in a duopoly industry structure (against Android).
 Based on research by IDC, it is clear that Android and AAPL are the two dominant smartphone ecosystems,
as illustrated in Figure 17.
Figure 17: Global Smartphone Unit Trends
 A duopoly industry structure generally has
more pricing power for both entities than
a more competitive industry structure.
 That is, purchase decisions are gated by
which ecosystem a consumer wants to be
part of. For example, if consumers want
to buy a motorcycle, they probably know
whether they want a Harley Davidson or a
Yamaha before they enter the purchase
funnel. Similarly, the decision to own a
Steinway or a Yamaha is probably the first
step in the purchase process for grand
pianos. We believe most consumers enter
the smartphone purchase funnel with a
preferred brand in mind.
Source: IDC, August 2015.
 If we are right and ecosystem decisions
are made first, then AAPL competes in a duopoly industry structure with Android, with pricing power.
AAPL’s high OIBDA margins support this view.
 Pricing competition within the Android ecosystem may be aggressive because consumers perceive Android
phones as perfect substitutes for each other. However, we would push back at the notion that Android
pricing competition bleeds over into the iOS ecosystem. As evidence, we would cite the fact that AAPL’s
ASPs (average selling prices) rose from $663 in FY14 to $713 in FY15, driven by upgrades to newer, largerscreen, higher-priced iPhones. AAPL’s rising ASPs in FY15 are even more impressive when viewed within the
context of the “race to the bottom” of Android makers introducing increasingly lower cost smartphones
around the world. APPL’s strong pricing and profit margins over the past 3 years support our view that
Android pricing competition has not pierced AAPL’s protective armor.

Apple Inc.

Page 12 of 35

Needham & Company, LLC

April 5, 2016

Growing Gap Between Wages and Productivity
In the US, the gap between productivity and wage growth is growing:
 According to a 2015 Economic Policy Institute study, between 1973 and 2014, US productivity grew 72% (2%
annually) while the hourly wage of the median worker rose only 9% (0.02% annually), one-tenth as fast. This
is because wage growth in the US is narrowly supercharged for about 2MM tech employees, mostly working
in California.
 More recent trends support this finding. As
shown in Figure 18, the US Bureau of
Figure 18: US Labor Force NOT Sharing in US
Productivity Gains
Labor Statistics reports that US wages
grew 0-2% annually between 2008 and
2014, and growth was actually negative for
several years before that. By contrast,
productivity in the US has been growing at
about 10% annually since 2010. The gap
between US productivity and wages is
widening.
 Most wage earners are not sharing in the
economic productivity of the market, but
the ones that are reap much more than
Source: US Bureau of Labor Statistics, Thompson Reuters.
historical averages.
 Investment Implications. Consumers are bifurcating into high end and low end groups. The consumer in the
middle is disappearing. This macro trend is out of AAPL’s control but it benefits AAPL investors because it
drives faster growth for Apple’s premium brand image. That is, the Apple brand is aligned with the high end
of the market in consumer’s minds, and Android is everywhere else. To us, this suggests complementary
market segmentation, not vicious open competition.
High-End Consumers Are Becoming Less Price Sensitive
The dissipating middle class in favor of richer and poorer consumers is a global phenomenon. This is in part
related to falling employment levels across the developed world. By definition, unemployed consumers are
more price sensitive while the lower numbers of employed consumers are getting paid more and are therefore
more time sensitive and less price sensitive.
According to the OECD:

In the US, employment as a percent of
Figure 19: Jobs/Population Falling
total population fell from 80% in 2006 to
75% in 2010-2011, and rebounded to 77%
by 2014.

In France, employment as a percent of
total population was 81% in 2006, rose to
83% in 2008, and then fell each year to
80% in 2014.

In Britain and Japan, jobs as a percent of
total population were about flat (within
200 basis points) over the past 9 years at
around 81%.

Germany is the only major Western
economy that has steadily grown jobs as a
Source: OECD Labor Market Statistics Dataset, 2014.
percent of total population, from 80% in
2006 to 83% in 2014.

Investment Implications. There are a growing number of people globally who must take advantage of
deflation in goods prices to retain their standard of living. In addition, owing to rapid productivity growth,
consumers who are employed have more spending money and are less price sensitive. This benefits AAPL’s
high end consumer brand positioning.
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Android’s “Tyranny of Choice”
Each colored box in figure 20 represents a different Android smartphone. In total, there were approximately
24,000 active Android smartphones on the market globally at 8/1/15, according to OpenSignal.
Figure 20
Android Smartphone Models

Source: OpenSignal.

Academic research demonstrates that when consumers are faced with too many choices, the complexity,
confusion, and fear of making the wrong choice lowers purchase conversion.
 In 2004, Barry Schwartz wrote a book titled the Paradox of Choice: Why More Is Less, in which he concluded
that having too many options to choose from often leaves consumers bewildered and less satisfied after
making a purchase. One of his key insights is that too many choices often produces paralysis and lower
sales.
 Professor Sheena Iyengar of Columbia Business School has spent her career studying the value created (and
destroyed) by choice. In her 2010 book titled The Art of Choosing, she includes her now famous experiment
where she alternated offering tastings of a large assortment of jams (24 of the 28 total flavors made by
Wilkin & Sons), followed by a small selection of only six jams, and found that when consumers went to the
jam aisle to purchase jam after the tasting, “people who had sampled the large assortment were puzzled
and many of them left empty-handed”. By contrast, those who had sampled only six jams “knew exactly
which one was right for them and strode down the aisle, grabbed a jar in a quick minute and continued with
the rest of their shopping”. In total, 30% of people who had sampled the small assortment decided to buy
jam, but only 3% (1/10th) bought a jar after sampling the large assortment.”
 Bottom Line. The notion that consumers perceive they are better off when their choices move from six to
100 is flawed, according to the academic literature. With hundreds of Android models to choose from,
consumers can get overwhelmed, which can act as a barrier to purchase. In addition, the app experience on
any specific Android smartphone can be poor since developers cannot optimize their app for all 24,000
active Android smartphones owing to different screen sizes and operating system configurations.
Investment Thesis 3 Conclusions. Apple competes in a duopoly industry structure (against Android), which
should result in higher profitability for both ecosystems compared to open competition. Owing to AAPL’s high
price point, it targets the wealthiest 25% of the global consumer market. AAPL’s target audience is growing,
thanks to a growing wage divergence globally. Finally, with 24,000 active Android smartphones on the market
globally, we think Android is a victim of a “tyranny of choice,” which confuses consumers and works against
Android, especially at the high end. AAPL benefits from far simpler choice sets, typically three to six
choices/device.
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Investment Thesis 4: Economics Matter Most
AAPL Devices Dominate the Wealthiest Market Segment
comScore recently published comparative metrics of iPhone vs Android owners, including:
 In 4Q15, there were about 72MM iPhones (45% share) and about 85MM Android phones (55% share) in the
US, as illustrated in Figure 21.
Figure 21: AAPL Has Higher Usage & Economics
 At $88,414, the average household
income of an iPhone owner is 47%
above the average Android phone
owner (at $60,215).
 iPhone owners spend about 75
hours per month on their phone,
11% longer (7 extra hours/month)
compared with Android users’ 68
hours each month.
 Owner’s average age is about the
same at 40 years old for both
Source: comScore Mobile Metrix, US, Age 18+, November 2015.
devices.
 Investment Implications. Apple’s
owners cluster at the higher end of demographics, suggesting they are wealthier, implying more spending
structurally (i.e., forever) than Android users.
iOS Revenues per User Are Higher for In-App Purchases
Economic Implications? Is there evidence that wealthier owners spend more money per device? Yes. Evidence is
broad and deep that AAPL’s mobile devices generate far more revenue and usage than Android.
 As shown in Figure 22, according to AppAnnie’s 1Q16 index (i.e., not actual dollars), the iOS store reached
200, up 33% vs. an index value of 150 in 2014 and a double from 100 in 2013.
 In addition, AAPL iOS app revenue was
Figure 22: App Revenue Globally
nearly double the Google Play app revenue
in 2015, according to AppAnnie.
 This confirms a Swerve Mobile OS Report
from 2014 that concluded that: 1) Apple
generated 45% more app revenue from its
iOS users than Android users; and 2)
Android users are in apps for longer but
their average spending is significantly less
than AAPL’s, so the implied economic
efficiency gap (money vs. time spent) is
higher for AAPL than it may first appear.
Source: AppAnnie, 1Q16.
 Investment Implications.
Why is App
revenue so much higher for AAPL? In
addition to seamless integration of all apps into the iOS App store, AAPL vets and curates all apps available
in its app store, thereby reducing malware. The growing monetization of its 1B installed base of devices
should be a key value driver of AAPL’s future value, which may be underestimated by Wall Street.
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Similarly, Retail Spending Is Higher for Apple Users
IBM data tracking retail purchases by type of mobile device concluded that AAPL smartphone owners outspend
Android owners around the world. Details include:
 Around the world, Apple owners generally spend up to 27% more at retail over their smartphone than
Android owners, as shown in Figure
Figure 23: AAPL Premium Retail Spending Globally
23.
iOS (Apple)
US
UK
France Germany Australia
 Apple
owners
show
higher
Average Order Value
$111
$79
$50
$78
$141
conversion rates, a higher percent
Conversion Rate
2.1%
2.6%
1.5%
3.6%
0.9%
of sessions where they actually buy
Sessions % of Sales
17.6%
33.9%
7.6%
9.9%
22.1%
something, and about double the
Sessions % of Site Traffic
30.3%
41.5%
16.0%
13.3%
35.6%
purchase sessions as a percent of
Android
US
UK
France Germany Australia
total site traffic.
Average Order Value
$87
$77
$40
$65
$146
 Bottom line. The iOS ecosystem is a
Conversion Rate
1.6%
2.2%
1.5%
2.9%
0.4%
much more mobile-friendly place to
Sessions % of Sales
4.9%
11.7%
5.0%
6.7%
4.2%
Sessions % of Site Traffic
14.3%
16.7%
13.3%
13.3%
13.6%
buy products than Android.
According to IBM Digital Analytics,
Apple Premium: iOS-Android
US
UK France Germany Australia
57%
of
mobile
commerce
Average Order Value Premium
$24
$2
$10
$13
-$5
transactions occurred on an iOS
iOS Avg Order above Android (%) 27%
2%
26%
20%
-3%
Conversion Rate Premium
0.5% 0.3% 0.0%
0.7%
0.5%
mobile device (smartphone and
Sessions % of Sales Premium
12.7% 22.3% 2.6%
3.2%
17.9%
tablets) vs. 43% on Android. In
Sessions % of Site Traffic Premium 15.9% 24.9% 2.8%
0.0%
22.0%
online retail, iOS users consistently
Source: IBM Digital Analytics, Retail Sales by Mobile Operating System, 12/14.
have higher conversion rates and
higher average purchase amounts
compared with Android users,
implying that iOS users are more valuable shoppers.
Investment Implications. Although Apple smartphone units are lower than Android units globally, the
persistently higher economics tied to each AAPL smartphone makes each phone more valuable and more
sticky (i.e., lower churn). One of the reasons AAPL’s ecosystem churn is low is because users find ever more
things to do (i.e., more value) for their daily lives on their iPhones. This extra value each day justifies staying
with the iOS ecosystem longer in consumer’s minds.
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Other Investment Positives
We would highlight several other positives relating to an investment in AAPL, including:
 AAPL is a Relatively Safe Haven. In the context of today’s chaotic global macro environment, AAPL’s $152B
of net cash gives it the ability to survive most macro disruptions and the flexibility to execute strategic
choices. Negative leverage (i.e., net cash) is safer (and therefore more valuable) in a volatile market. In
addition, AAPL should generate about $58B of free cash flow in FY16 (before dividend payouts), about equal
its total gross debt (before cash balances) of $63B at 12/31/15. We note that AAPL had about $215B of
gross cash and short and long-term investments at 12/31/15, of which about $200B is held outside the US.
 Return of Capital Lowers Risk. AAPL has been growing its return of capital through both dividends and
share repurchases over the past three years. For example, dividends paid in FY13, FY14, and FY15 were
$10.6B. $11.1B and $11.6B, respectively. In addition, share repurchases in FY13, FY14, and FY15 were
$22.8B, $45.0B and $35.3B, respectively. In FY16, we expect dividends paid out to grow by 5-10% and AAPL
to use all $30B remaining of its share repurchase authorization at 12/31/15. We calculate that every $10B of
shares that AAPL buys back (about 10MM shares) raises AAPL’s EPS by about $0.15/share.
 AAPL Retains Upside of Hit Product Introductions. iPhone shipments reached 231.5MM (up 20% y/y) in
FY15. This was nearly twice as fast as the overall smartphone market. Just as impressively, Apple’s ASPs rose
in FY15, driven by upgrades to newer, larger-screen, higher-priced iPhones. Although impressive on its face,
rising ASPs are even more impressive when viewed within the context of the “race to the bottom” of
Android makers introducing increasingly lower cost smartphones around the world. Finally, AAPL’s strong
brand image creates a “halo” effect of demand for sister products once consumers already own any iOS
product. There are several new products that offer upside economic potential for AAPL, including:

Apple Pay offers new revenue stream upside potential. According to AAPL’s CEO, Tim Cook, AAPL
Pay now has 5MM contactless payment ready locations in countries where Apple Pay is already live,
and AAPL expects Apple Pay to soon be accepted at thousands of Exxon and Mobile gas stations in
the US. We expect AAPL to continue its international expansion of Apple Pay over the next several
years. AAPL’s technology benefits from the security protections on all of its devices which ensure that
credit card information is protected and all payments are authorized by the cardholder via fingerprint
or passcode. The actual card number is not stored in the smartphone or on AAPL servers.

Apple TV. On March 21, 2016, AAPL announced that Apple TV had 5,000 apps on its platform, up 39%
from 3,600 in January 2016. AAPL stated that Siri on Apple TV can now search this record number of
apps. AAPL noted that its latest Apple TV drove its "largest sales ever."

Apple Watch should allow AAPL to earn more revenue from its existing loyal AAPL customer base if it
ultimately catches on. In our view, the Watch represents the best near-term way to grow
revenue/iOS customer.

Enterprise. IBM and Cisco have recently adopted AAPL to replace Windows laptops owing to AAPL’s
integrated software, hardware, and analytics capabilities. AAPL makes enterprise mobile, and adds
flexibility to how and where employees can work. This could be an important growth area for AAPL.

Driverless Cars. According to Frost and Sullivan, about 90% of the 100MM vehicles sold in 2020 will
be connected and/or geo-connected, with North America leading the way. Strategically, we believe
that AAPL is looking to broaden its historical focus from small mobile devices toward cars. We do not
expect AAPL to manufacture cars but instead to create content for in-car use via a port for the
iPhone. AAPL has a product called CarPlay which uses the iPhone as the remote control for maps,
music and other features while consumers are in their cars. As driverless cars catch on, riders could
stream the news and/or watch YouTube videos all the way to work.
 Internet of Things. As more devices in and out of the home become connected to the Internet,
smartphones should become increasingly central to each consumer’s life as a control panel for their car,
house, health and bank balances. As smartphones are perceived as more valuable, that allows AAPL to raise
prices (i.e., it improves the perceived price/value relationship). As perceived value rises, consumers are
more likely to spend more time and money on their smartphone, which benefits AAPL’s premium pricepoint brand positioning. Also, it pushes consumers toward higher memory options (i.e., 64GB), which raises
average ASPs.
 The Apple Brand. Apple is an aspirational brand. It is perceived as young and hip and tech-savvy. AAPL’s
goal is to create products that people love. Much of its pricing power is related to its brand promise, which
includes :
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Trust that everything related to the consumer experience will be to gold-standard excellence. This
was born out by the hiring and firing (after only 10 months) of AAPL retail head John Browett who
managed the stores for profit rather than focusing on making them a world-class customer
experience.

Best in Class. AAPL’s CEO apologized to consumers and then fired its head of Maps after the poor
response to the introduction of AAPL Maps.

Privacy. Apple’s brand stands for protecting the privacy of its users’ information, even when it must
fight the US government to do so.
 LTE. AAPL achieves its highest market shares where LTE, also called 4G, is available. A September 2015
study by OpenSignal found that, in general, 4G availability is slowing but consistently making progress across
the world as telecom companies upgrade networks already in place. 4G appears inevitable, but it is slow
going. OpenSignal notes super-fast 4G data rates today in Eastern Europe, which is new to the 4G party,
while the US is falling behind even though it was an early adopter of 4G back in 2010.
 Privacy. Apple uses end-to-end encryption for communications, assuring privacy. Apple does not share its
users’ data, since it doesn’t sell ads. In February 2016, AAPL refused to comply with a court order to help
the FBI unlock an iPhone used by Syed Farook, one of the shooters involved in the San Bernardino, CA.
shootings in December 2015. AAPL’s position was that the FBI’s request compromised the privacy of (all) its
users and that the FBI’s request would set a precedent (by forcing AAPL to create software to get around its
own password protections) that could then be used by other government agencies and/or hackers globally.
The US government has now backed away from this request. AAPL didn’t have to spend money litigating
and it put its customers on notice that it would fight to protect the privacy of their information against all
parties, including the US government. As more banking, insurance, health, and other services move to
smartphones, consumers should increasingly value (and pay more for) an un-hackable platform where their
credit card, health info, website visits, etc will not be sold or stolen.
 Replacement Cycle Shortening? As consumers mature out of the two-year contract carrier-subsidized
model, their replacement cycles may accelerate. With AAPL financing more phones, the upfront cost is
lower and the payments end after the phone is paid off, whereas the carriers just kept billing the same level
after the phone was fully paid for. In addition, as AAPL finances more of its phone purchases it will have
more consumer data, which should grow increasingly valuable over time.
 Revenue/User Growth. A key driver of value could be AAPL’s focus on driving higher revenue per user
including selling more types of devices into AAPL’s existing client base. Each incremental product sold to an
existing AAPL customer raises profitability because it: 1) lowers ecosystem churn by making the entire iOS
system more sticky in the consumer’s mind; and 2) the highest cost per added customer is for the first
product, and the next 2-4 Apple products have higher incremental margins as the incremental customer
acquisition cost falls.
 Services Revenue. Similarly, with 1B active devices outstanding, higher services revenue per customer could
be a key valuation driver. That is, how much services revenue can AAPL get from its current active device
owners? In FY15A, Services Revenue was approximately $20B (up 10% y/y), representing 9% of AAPL’s total
revenue of $234B. Similarly, Services Revenue in the December 2015 quarter was $5.5B (up 15% y/y), or
about 7% of AAPL’s total revenue of $76B. Services revenue has very high profit margins, and could become
an important profit driver over time so long as this revenue stream grows faster than AAPL’s total revenue.
 Valuation: Is the Worst Case Priced In Already? Given AAPL’s hit product in 2015, we expect AAPL to have
lower unit sales, revenue and EPS in FY16. Does AAPL today already fully price this decline into the share
price? We vote yes. Between 2001 and 2009, AAPL generally traded at a 20x forward year P/E ratio. Since
2010, AAPL has generally been valued at a P/E ratio of 10-15x forward year EPS. Today, AAPL is valued at a
P/E of 12.2x, the low end of that range. This implies that declining revenues and profits for FY16 are already
priced into AAPL’s current valuation.
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Risks To Our Target Price
Our 12-month target price is $150. Risks to our target price include:
 Economic Weakness. As macro economies slow, especially in the US and China, AAPL device sales may be
negatively affected as consumers have less discretionary spending money and/or are more fearful about job
security. That is, upgrade and replacement cycles may be elongated as macro economies slow.
 Product Missteps. Part of AAPL’s swoon was attributable to its commitment to single hand-held navigation.
Consumers wanted larger screens. AAPL finally did introduce larger screens, but product missteps can hurt
near-term revenue and earnings trajectories. Any product that AAPL introduces may be a “hit”, and our
view is that AAPL’s strong brand suggests a floor under any product AAPL introduces (a la Harry Potter
films).
 iPhone Competition. Although many Android competitors fight over price and features at the low end of
the market (i.e., below $300) where AAPL doesn’t compete, Samsung and Huawei and Xiaomi (and others)
compete with AAPL in the high-end smartphone market and to the extent that they introduce better
products (like flexible OLED), this could negatively impact AAPL sales. However, we do believe that AAPL
owners often push off upgrades until AAPL’s products catch up, like when AAPL was late to large screens.
 Cannibalization. The iPhone essentially replaced the iPod because it can do identical things as the iPod
without an additional device. The large screen 6S is often purchased to replace a tablet, as screens sizes
converge. This implies that AAPL may be working against its own total unit growth owing to
substitution/cannibalization from one of its other products.
 Performance. On raw performance specs (i.e., camera, maps, screen size, charge time, etc.) some online
bloggers assert that AAPL devices are technically inferior to a handful of Android devices. This may be so,
because, from a marketing point of view AAPL’s benchmark is its prior products rather than any of the
24,000 Android products. AAPL typically talks about its new devices being faster, better, cheaper than their
own device from last year. This underscores our contention that the two ecosystems (Android and iOS) are
not thought of as substitutes by consumers. This allows AAPL to “make its own weather” and suggests that
AAPL is generally resistant to the vagaries of the Android ecosystem.
 FX. Approximately 65% of AAPL’s revenue was generated outside the US in FY15A. As the US dollar
strengthens, the dollars reported in AAPL’s financial statements from offshore look smaller. FX has been a
headwind for AAPL for several years.
 New Payment Plans Unmask True Costs of AAPL Devices. Historically, carriers in the US bundled the cost of
a new smartphone into the monthly fees required to use their network. This masked the true cost of any
smartphone. After the device was paid off, the monthly fee often did not decline. This financing structure
decoupled in 2015. Now, monthly network fees from the carriers are financed independently from the cost
of a new smartphone. As a result, consumers must either pay cash to buy the phone outright for $6001,000, or finance a $30-45/month payment at zero interest (AAPL pays interest cost) for a new phone. No
more carrier subsidies makes the high cost of AAPL’s phones clearer to consumers when they upgrade,
which could elongate the upgrade cycle.
 iPhone Unit Sales Declining. iPhone sales are expected to decline in the current quarter (FY2Q16), driving
weak revenue and profits in FY16E. Larger screen phones may stop this decline, but the best question is
whether falling unit sales in FY16E are mostly attributable to strong iPhone 6 sales in FY15 and tough y/y
comp it creates. Also, until consumers see the iPhone 7 this fall, it’s unclear whether iPhone 4 and 5 users
will feel compelled to upgrade, or whether they will make more Android users want to convert to the AAPL
ecosystem.
 Tablet Replacement Cycle Elongating? Y/y tablet sales have been negative for 8 quarters in a row, with
FY1Q16 the lowest, at down nearly 25% y/y. AAPL is optimistic that the new iPad Pro will reverse the nearterm declines in FY16. Our proprietary survey suggests that many tablet owners do not feel the need to
replace their tablet as frequently as their smartphones because tablets have a different use-case which
doesn’t require constant upgrades to be effective and efficient. As long as their tablet is working, consumers
appear to be more adverse to spending money to buy a new one.
 Pricing Pressure? IDC forecasts AAPL will ship about 230 million iPhone units in FY16, slower than the
overall market growth. IDC attributes this to falling prices of Android devices (from $295/phone in 2015 to
$237 in 2020), compared to AAPL’s ASPs of $713 in FY15. Although AAPL dominates the upper end of the
price range, it may need to introduce cheaper phones (lower ASPs) to keep pace with growth in the overall
smartphone market globally.
Apple Inc.
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China. One question is whether AAPL’s large screen phones were the primary driver of huge iPhone 6 sales
(a recurring factor) or because China Telecom (with 800MM potential customers) allowed AAPL products to
be attached to its network for the first time. Since China Telecom was the final major carrier that had not
previously offered AAPL smartphones, some investors fear that this adds risk to AAPL’s fundamentals going
forward. Additionally, Chinese government intervention remains an investment risk when any company is
generating meaningful economics from China.
Apple Watch Sales Disappointing. Although the Apple Watch is the top-selling smartwatch, sales have been
disappointing since last year’s launch. As a result, on March 21, 2016 AAPL dropped its entry-level price to
$299 (from $349). We are hopeful that the next version of the AAPL Watch, which we expect to be
announced in the fall of 2016, will sell more units.
Rent vs Own Trends. Research has shown that many millennials prefer to rent rather than own assets (even
cars via Uber). Growing consumer adoption of Netflix, Hulu, and Spotify are all examples of consumers
paying monthly rental fees for all-you-can-eat media. If this preference continues, media service adoption
that charges one fee for renting unlimited music, TV and films could lower sales by AAPL’s iTunes store
which is predicated on purchasing (i.e., owning) media assets.
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How Does AAPL Make Money?
AAPL designs, manufactures and markets mobile communication and media devices, personal computers and
portable digital music players, and sells related
Figure 24: Product Mix Trends ($B)
software, services, peripherals, networking
solutions and third-party digital content and
applications. Virtually all of AAPL’s products
are mobile and can be used in and out of the
home. Product offerings fall into two
categories: mobile communication and media
devices. AAPL products and services include
the iPhone, iPad, Mac, Apple TV, iPod, iTunes,
the iOS and OS X operating systems, iCloud
and other service and support products. As
illustrated in Figure 24, iPhones were AAPL’s
dominant revenue driver in FY15, and we
expect this to continue in the near future.
Many of AAPL’s consumer-facing labels begin
with a lower case “i” including iPhones, iPads,
Source: AAPL, Needham & Company, LLC estimates.
iPod, iTunes, and iCloud. Other AAPL product
names do not, including Mac, Apple Watch,
Mac App Store, etc. AAPL sells its products through about 460 retail stores owned globally, as well as online.

Apple Inc.

iPhone Revenue ($B)

Total Revenue ($B)

iPhone Discussion
iPhones are AAPL’s largest revenue source by far, representing approximately 66% ($155B) of AAPL’s total
revenue ($234B) in FY15. Figure 25 illustrates
Figure 25: The Importance of iPhones
the growing importance of AAPL’s iPhone
Total Revenue
iPhone Revenue
revenue to total AAPL revenue.
$244
$250
$200
$230
 AAPL currently manufactures 3 screen
$234
sizes for its iPhones: 1) a 4-inch; 2) a 4.7$183
inch; and 3) a 5.5-inch screen size.
$171
AboveAvalon.com estimates that 11% of
$153
$155
$146
iPhone users still have screens of 3.5
inches, although AAPL discontinued
$102
manufacturing and selling phones of that
$91
size in 2014. APPL’s larger screens allow
users to use their phones like a tablet.
Fans of smaller screens love the ease of
$0
$0
single-handed use.
2013
2014
2015
2016E
2017E
 Each iPhone includes desktop-class email,
Web browsing, search, maps, Siri, and is
Source: AAPL, Needham & Company, LLC estimates.
compatible with AAPL’s Mac and
Microsoft’s windows-based computers.
 In September 2014, AAPL introduced the iPhone 6 and the iPhone 6 Plus, which were big unit and revenue
drivers, owing largely to a larger screen size.
 According to a comScore study, AAPL’s share of smartphones in the US is about 45%, lower than Android’s
market share.
 One unique thing about the iPhone is that it is based on AAPL’s proprietary iOS operating system. iOS is
compatible with both Mac and Windows personal computers and Apple’s iCloud services. AAPL is currently
using version iOS 9, released in September 2015.
 On March 21, 2016, AAPL announced that a new smartphone called the iPhone SE will replace iPhone 5s at
the low end of its smartphone line. The SE looks like an iPhone 5/5s and the lowest price is $399 (same as
the 5s), but with upgraded software that makes it perform more like the 6S. AAPL stated that it sold 30MM
4-inch (i.e., 5-size) iPhones in FY15, representing approximately 13% of its total shipments and that much of
this demand is driven by first-time iPhone owners. However, AAPL stated that the SE wil have many of the
most important features available on the 6s, including an A9 CPU, a better camera, Apple Pay, a fingerprint
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sensor, etc. AAPL announced that shipments of the SE began on March 31 and by May the SE should be
available in 110 countries. AAPL’s introduction of the SE implies its users prefer smaller screen sizes and
that “bigger is not necessarily better.” APPL’s CEO Tim Cook stated that 60% of the iPhone users were still
using the 4-inch screen, implying that a majority of users prefer smaller screens.

Total Revenue ($B)

iPad Revenue ($B)

iPad Discussion
iPads are AAPL’s line of multi-purpose, portable tablets.
 AAPL’s tablets allow users to browse the
Figure 26: The Importance of iPads
web, read and send emails, view photos
and videos, organize and listen to music,
Total Revenue
iPad Revenue
$244
$250
$50
$230
play games, etc.
$234
 AAPL’s tablets represented approximately
$183
10% ($23B) of AAPL’s total revenue
$171
($234B) in FY15.
$30
 AAPL’s tablet sales have been falling for
$32
the past 8 quarters.
 Figure 26 includes iPad revenue compared
$23
$20
$19
to total AAPL revenue from 2013A to
2017E.
 On March 21, 2016, AAPL announced its
$0
$0
newest tablet addition. The latest iPad is a
2013
2014
2015
2016E
2017E
9.7” (i.e., smaller) Pro version of its
previous best-seller 12.9” Pro version,
Source: AAPL, Needham & Company, LLC estimates.
currently in the marketplace. AAPL said
that 200MM 9.7” AAPL iPads have been sold to date, because owners often use the Pro as a PC replacement
rather than just a media device for reading news and/or watching video content.
 Tablets are heavy users of data. According to Cisco’s 2016 report, the number of connected tablets globally
(Android plus iOS) grew 130% to 133 million, and each tablet generated nearly 3 times more traffic than the
average smartphone in 2015. Specifically, mobile data traffic per tablet was 2,576MB per month, compared
to 929MB per month for each smartphone in 2015.

Apple Inc.

Figure 27: The Importance of Macs
Mac Revenue
$244

$234

$171

$21

$230

$183

$24

$25

$26

$28

$0

$50
Mac Revenue ($B)

Total Revenue
$250

Total Revenue ($B)

Mac Discussion
Macs are AAPL’s line of desktop and portable
laptop computers.
 Mac products include iMac, MacBook,
MacBook Air and MacBook Pro.
 Macs represented approximately 11%
($25B) of AAPL’s total revenue ($234B) in
FY15.
 One unique thing about Macs is that they
are based on AAPL’s proprietary OS X,
AAPL’s proprietary operating system and
for the Mac. OS X is built upon an opensource UNIX-based foundation. AAPL
released the 12th major version of OS X in
September 2015.

$0
2013

2014

2015

2016E

2017E

Source: AAPL, Needham & Company LLC estimates.
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AAPL Management Team
Tim Cook, Chief Executive Officer. Mr. Cook has been working at AAPL since 1998 and was named
Chief Executive Officer in August, 2011. Mr. Cook joined AAPL as SVP for worldwide operations, was
promoted to COO in 2007, and served as interim CEO during the absences of Steve Jobs due to illness.
Prior to joining AAPL, Mr. Cook worked for IBM, Intelligent Electronics and Compaq. Mr. Cook
graduated from Auburn University with a degree in Industrial Engineering, and Duke University’s Fuqua
School of Business with his MBA.
Luca Maestri, Chief Financial Officer. Mr. Maestri has been working at AAPL since 2013, when he
joined AAPL as VP of Finance and Corporate Controller. At AAPL, he is responsible for accounting,
business support, financial planning and analysis, treasury, M&A, investor relations, internal audit and
tax functions. Prior to joining AAPL, Mr. Maestri worked for General Motors, Nokia and Xerox in senior
financial positions. He graduated from Luiss University in Rome with a degree in Economics and earned
a master’s degree in Science of Management from Boston University.
Jeff Williams, Chief Operating Officer. Mr. Williams has been working at AAPL since 1998 and was
named to his current position in 2016. He leads a team of people around the world responsible for endto-end supply chain management. Prior to joining AAPL, Mr. Williams worked at IBM in a number of
operations and engineering roles. He graduated from North Carolina State University with a degree in
Mechanical Engineering and from Duke University with an MBA.
Eddy Cue, Senior Vice President, Internet Software and Services. Mr. Cue joined AAPL in 1989 and
oversees AAPL’s content stores, including the iTunes Store, Apple Music, iBooks Store, Apple Pay, Siri,
Maps, iAd, iCloud services and AAPL’s productivity and creativity apps. Mr. Cue received his Bachelor’s
degree in Computer Science and Economics from Duke University.
Angela Ahrendts, Senior Vice President, Retail and Online Stores. Ms. Ahrendts joined AAPL in 2014 in
her current position. Ms. Ahrendts is responsible for the operation and expansion of AAPL retail and
online stores. Prior to joining AAPL, Ms. Ahrendts was CEO of Burberry Group plc, and she also served
in senior management roles for companies including Liz Claiborne and Donna Karan International. She
received a degree in Marketing and Merchandising from Ball State University.
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Earnings Estimates and Valuation Information
Summarized below in Exhibit 1 are our estimates compared to Wall Street consensus estimates.

Needham & Company, LLC.
Dan Medina (626.893.2925)
Laura Martin, CFA (917.373.3066)
Exhibit 1: AAPL Quarterly Estimates vs Consensus
FYE September 30:
2Q16E 3Q16E 4Q16E 2016E
Net Rev Cur ($mm)
$52,822 $49,170 $52,231 $230,096
Previous ($mm)
Consensus
$52,160 $47,868 $51,731 $228,517
OIBDA
$18,543 $16,827 $18,269 $81,841
Previous
EPS, Continuing Ops $2.01
$1.80
$2.01
$9.10
Previous ($mm)
Consensus
$2.01
$1.78
$1.99
$9.08
P/E
12.2

2017E
$244,347
$241,456
$87,852
$10.08
$9.95
11.0

Sources: Needham & Company, LLC estimates, FactSet.

12-Month Target Price of $150
We initiate coverage of AAPL with a 12-month target price of $150. Our target price of $150 is based on
a DCF valuation. We use a WACC of 9.7% for AAPL and a long-term nominal GDP growth rate of 1%. The
standard DCF is widely used on Wall Street because it is a rigorous bottom-up valuation of the
enterprise based on discounting its long-term cash flows and removing the impact of non-cash
accounting conventions. Positives and negatives of this valuation methodology are highlighted beside
the calculation in Exhibit 7. Our $150 target price embeds a 10-year EBITDA growth rate of negative
0.4% annually beginning in FY16 and represents an 8.4x multiple of forward year (2017E) EBITDA.
Summary Valuation Multiples
Our rating is based on several forms of valuation, summarized in Exhibit 2 below.

Needham & Company, LLC.
Dan Medina (626.893.2925)
Laura Martin, CFA (917.373.3066)

Exhibit 2: AAPL Multiples Valuation Summary
1
2
3
4
5
6

AAPL
EV/Sales
EV/OIDBA
P/E
FCF/Share
EV/FCF
FCF Yield

FY16E
2.0
5.7
12.2
$10.62
8.0
10%

Breakeven DCF
-4.4%
Calculated as the
10-Yr OIBDA CAGR required
to justify AAPL's current share price.

Sources: Needham & Company, LLC estimates.
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In Exhibits 5 and 6, we summarize several valuation multiples including EV/Sales. EV/EBITDA and P/E,
plus several FCF metrics. The “Breakeven DCF” valuation methodology uses the current share price to
calculate the market’s growth expectations for the enterprise, including capital efficiency trends. This
valuation methodology concludes that AAPL must achieve a 10-year EBITDA compound annual growth
rate of approximately negative 4.4% to justify its current share price. (Please see Exhibit 8.)
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Exhibit 3A: AAPL Quarterly Financial Projections, FY16E

Year/Year Change

in millions, except per share data

12/31/15A 3/31/16E 6/30/16E 9/30/16E

2016E

Total Revenue

$75,872

$52,822 $49,170

$52,231

$230,096

2%

-9%

-1%

1% -2%

Cost of Sales
Gross Margin
Gross Margin %
Operating Expenses
Research & Development
S,G & A,
Total Costs and Expenses
Operating Income

$45,449
$30,423
40%

$32,090 $29,502
$20,733 $19,668
39%
40%

$31,339
$20,893
40%

$138,379
$91,716
40%

1%
2%

-7%
-12%

-1%
0%

1% -1%
2% -2%

$2,404
$3,848
$6,252
$24,171

$2,588 $2,950
$3,486 $3,786
$6,075 $6,736
$14,658 $12,932

$2,612
$3,917
$6,529
$14,364

$10,554
$15,038
$25,592
$66,124

27% 35%
7% 1%
14% 13%
0% -20%

45%
6%
20%
-8%

18%
6%
10%
-2%

31%
5%
14%
-7%

Other Income/(Expense)
Income Before Taxes
Provision (Benefit) for Taxes
Net Income
EPS
Diluted Shares Outstanding

$402
$24,573
$6,212
$18,361
$3.28
5,594

$325
$400
$14,983 $13,332
$3,821 $3,400
$11,162 $9,932
$2.01
$1.80
5,554
5,514

$410
$14,774
$3,767
$11,006
$2.01
5,474

$1,537
$67,661
$17,200
$50,462
$9.10
5,534

136%
1%
-3%
2%
7%
-5%

14%
-19%
-24%
-18%
-14%
-5%

3%
-8%
-10%
-7%
-3%
-4%

-7%
-2%
-4%
-1%
3%
-4%

20%
-7%
-10%
-5%
-1%
-4%

Calculation of OIBDA
Operating Income
D&A
SBC
Total OIBDA
OIBDA Margin

$24,171
$2,954
$1,078
$28,203
37%

$14,658 $12,932
$2,950 $2,950
$935
$945
$18,543 $16,827
35%
34%

$14,364
$2,950
$955
$18,269
35%

$66,124
$11,804
$3,913
$81,841
36%

0% -20%
15% 19%
21% 1%
2% -14%

-8%
-4%
10%
-7%

-2%
-5%
4%
-2%

-7%
5%
9%
-5%

Sources: Company Reports, Needham & Company, LLC estimates.
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Exhibit 3B: AAPL Revenue and Unit Build Details vs Consensus
in millions, ex cept per share data

Revenue By Product
iPods
iPhones
iPads
Macs
Apple Watch
iT unes/Software/Service
Accessories
Needham Rev Estimates
FactSet Consensus
Varience (Needham-Consenus)

12/31/15A 3/31/16E 6/30/16E 9/30/16E
$675
$51,635
$7,084
$6,746
$1,750
$6,056
$1,926
$75,872
$75,872
$0

152
33,665
4,493
5,793
1,120
6,100
1,500
$52,822
$52,218
$604

146
29,550
4,180
6,250
1,334
6,161
1,550
$49,170
$47,885
$1,285

148
31,200
3,960
7,200
1,750
6,394
1,580
$52,231
$51,803
$428

FY16E
1,121
146,050
19,715
25,989
5,954
24,711
6,556
$230,096
$227,778
$2,318

(Black are Actuals. Red are Consensus ests. Blue are Needham estimates.)
Units Shipped by Product 12/31/15A 3/31/16E 6/30/16E 9/30/16E
FY16E
iPods
FactSet Consensus
iPhones
FactSet Consensus
iPads
FactSet Consensus
Macs
FactSet Consensus
Apple Watch
FactSet Consensus
Needham Unit Estimates
FactSet Consensus

4,500
2,000
74,779
74,779
16,122
16,122
5,312
5,312
5,000
5,000
105,713
105,713
Varience (Needham-Consenus)
0%

1,050
1,000
50,500
50,000
10,500
10,000
4,700
5,000
3,200
3,000
69,950
69,000
1%

1,040
1,000
45,500
44,000
9,400
9,000
5,000
5,000
3,500
4,000
64,440
63,000
2%

1,055
1,000
48,000
47,000
9,400
9,000
6,000
6,000
5,000
5,000
69,455
68,000
2%

7,645
5,000
218,779
217,000
45,422
44,122
21,012
21,312
16,700
17,000
309,558
304,434
2%

Sources: Company Reports, FactSet, Needham & Company , LLC estimates.
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Exhibit 3C: AAPL Quarterly Revenue & Units, by Product, FY16E
12/31/15A
Revenue Estimates, by Product
iPhone
$51,635
Y/Y Revenue Growth %
0.9%
iPad
$7,084
Y/Y Revenue Growth %
-21.2%
Apple Watch
$1,750
Y/Y Revenue Growth %
Mac
$6,746
Y/Y Revenue Growth %
-2.8%
Services
$6,056
Y/Y Revenue Growth %
26.2%
Other Products
$2,601
Y/Y Revenue Growth %
-3.3%
Total Revenues
$75,872
Y/Y Revenue Growth %
1.7%
Units Estimates, by Product
iPhone
74.8
Y/Y Unit Growth %
0.4%
iPad
16.1
Y/Y Unit Growth %
-24.7%
Apple Watch
5.0
Y/Y Unit Growth %
Mac
5.3
Y/Y Unit Growth %
-3.8%
iPods
4.5
Y/Y Unit Growth %
-10.0%
Total Units
106
Y/Y Growth %
4%
in millions

3/31/16E 6/30/16E 9/30/16E

2016E

$33,665 $29,550
-16.4% -5.8%
$4,493 $4,180
-17.2% -7.9%
$1,120 $1,334

$31,200
-3.1%
$3,960
-7.4%
$1,750

$146,050
-5.8%
$19,715
-15.1%
$5,954

$5,793 $6,250
3.2%
3.7%
$6,100 $6,161
22.1% 22.5%
$1,652 $1,696
-2.2% -35.8%
$52,822 $49,170
-8.9%
-0.9%

$7,200
4.6%
$6,394
25.7%
$1,728
-43.3%
$52,231
1.4%

$25,989
2.0%
$24,711
24.1%
$7,677
-23.7%
$230,096
-1.5%

50.5
-17.4%
10.5
-16.8%
3.2

45.5
-4.3%
9.4
-14.0%
3.5

4.7
5.0
3.0%
4.3%
1.1
1.0
-47.5% -48.0%
70
64
-11%
-3%

48.0
218.8
-0.1%
-5.4%
9.4
45.4
-4.9%
-17.2%
5.0
16.7
33.3%
147.4%
6.0
21.0
5.1%
2.1%
1.1
7.6
-47.3%
-30.5%
69
310
3%
-1%

Sources: Company Reports, Needham & Company, LLC estimates.
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Exhibit 4: AAPL Annual Income Statement Data, 2014A-2017E
in millions, except per share data

2014A

2015A

2016E

2017E

2017/2016

Total Revenue

$182,795 $233,715 $230,096 $244,347

6%

Cost of Sales
Gross Margin
Gross Margin %
Operating Expenses
Research & Development
S,G & A,
Total Costs and Expenses
Operating Income

$112,258 $140,089 $138,379 $146,608
$70,537 $93,626.0 $91,716.3 $97,739
39%
40%
40%
40%

6%
7%

$6,041
$11,993
$18,034
$52,503

$8,067
$14,329
$22,396
$71,230

$10,554
$15,038
$25,592
$66,124

$10,934
$15,712
$26,647
$71,092

4%
4%
4%
8%

Other Income/(Expense)
Income Before Taxes
Income Taxes
Net Income
EPS
Diluted Shares Outstanding

$980
$53,483
$13,973
$39,510
$6.45
6,123

$1,285
$72,515
$19,121
$53,394
$9.22
5,793

$1,537
$67,661
$17,200
$50,462
$9.10
5,534

$1,750
$72,842
$18,575
$54,267
$10.08
5,379

14%
8%
8%
8%
11%
-3%

$52,503
$7,946
$2,863
$63,312
35%

$71,230
$11,257
$3,586
$86,073
37%

$66,124
$11,804
$3,913
$81,841
36%

$71,092
$12,800
$3,960
$87,852
36%

8%
8%
1%
7%

Calculation of OIBDA
Operating Income
D&A
SBC
Total OIBDA

Sources: Company Reports, Needham & Company, LLC estimates.
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Exhibit 5: AAPL Income Statement Multiples

Exhibit 6: AAPL Free Cash Flow Multiples

$ and shares in millions, except per share data

$ and shares in millions, except per share data

Income Statement Multiples

2016E
1

FCF Multiples

2016E

2

Market-Based Enterprise Value
2016E Sales (From Annual Projections)
EV/Sales

$468,437
$230,096
2.0

FCF/Share
Current Price
FCF Yield

Market-Based Enterprise Value 1
2016E EBITDA (From Annual Projections)
EV/2016E OIBDA

$468,437
$81,841
5.7

FCF 2
2016E EBITDA (From Annual Projections)
FCF Conversion Rate (FCF/OIBDA)

4/4/16

1

12-Month Target Price
Target Price EV/2017E OIBDA
Current Price
4/4/16
2016E EPS
P/E Ratio
1

$150.00
8.4
$111.12
$9.10
12.2

Calculation of Market-Based Enterprise Value

Year End 9/30:
Current Share Price
04/04/16
Avg Fully Diluted Shares Out (FY16E)
Market Capitalization

2016E
$111.12
5,534
$614,942

Less: Excess Cash & Mktable Debt Sec
Less: Non-Consolidated Assets (See PMV)
Plus: Unfunded Retirement Liabilities
Plus: Debt @ 12/31/15
Plus: Lease Obligations
Plus: Preferred Stock Outstanding
Plus: Value of Options Restricted Sk
Market-Based Enterprise Value

($215,739)
$0
$0
$62,963
$6,271
$0
$6,000
$468,437

Sources: Company Reports, Needham & Company, LLC estimates.

Apple Inc.

Market-Based Enterprise Value
FCF 2
EV/FCF
Net Debt/OIBDA
Net Debt + Unfunded Retirement Liabs
Net Debt/Market Cap
2

$10.62
$111.12
10%
$58,787
$81,841
72%
$468,437
$58,787
8.0
(2.6)
($215,739)
-35.1%

Calculation of Free Cash Flow

Year End 9/30:
OIBDA
Plus: Option Exercise Proceeds
Less: Cash Interest Expense
Minority Interest
Less: Preferred Dividends
Less: Cash Taxes
Less: Change in Working Capital
Less: Capital Spending (PP&E)
Free Cash Flow
Shares Outstanding
FCF/Share

2016E
$81,841
$750
$0
$0
$0
($18,804)
$5,000
($10,000)
$58,787
5,534
$10.62

Estimated Dividends Paid (FY16E)
Free Cash Flow After Dividends

$11,511
$47,276
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Exhibit 7: AAPL Target Price Calculation
in millions, except per share data

Target Price Calculation

% of Total
$416,434
46%
PV of Terminal Value Discounted at WACC 1
$273,389
30%
Value of Operations (WACC Method)
$689,823
76%
Plus: Cash at 12/31/15A
$215,739
Plus: Non-Consolidated Assets
$0
Less: Minority Interest
$0
Less: Unfunded Retirement Liabilities
$0
Enterprise Value
$905,562
100%
Debt at 12/31/15A
($62,963)
Less: Lease Obligations
($6,271)
Less: Preferred Stock Outstanding
$0
Less: Value of Options & Restricted Sk, After-tax
($6,000)
Common Equity Value
$830,328
92%
Fully Diluted Shares Out, 2016E
5,534
DCF Value/Share
$150.04
Current Share Price @
4/4/16
$111.12
Upside Potential (DCF-Current Price/Current Price)
35%

Standard Discounted Cash Flow (DCF) Valuation
Why We Calculate: DCF is a rigorous bottoms-up valuation
of the enterprise focusing on cash flows (not accounting)

Sum of PV of Free Cash Flow 1

Strengths
1 Focuses on operations. Removes financing.
2 Focuses on FCF. Removes non-cash accounting
3 Explicitly forecasts capital needs (WC & CapX)
3 Uses a levered beta (widely available)
4 Ent value focus captures entire business model
Weaknesses
1 Many assumptions. Valuation can be manipulated.
2 Terminal value big & based on low visiblity projections.
3 Model assumes constant debt/equity ratio.
4 Complex to calculate.
5 Calculates the enterprise value first, then equity value.

1

Calculation of the Value of Operations (WACC Method)
FYE 9/30:
2016E
2017E
2018E
OIBDA (after sk comp
exp & corp):
$81,841 $87,852 $87,501
- Depreciation
($11,804) ($13,000) ($13,000)
+ Option Exercise Proceeds
$750
$800
$825
+ Int & Inv Income only
$1,537
$1,200
$1,250
EBIT
$72,324 $76,852 $76,576
Cash Taxes (at 26% )
($18,804) ($19,982) ($19,910)
Plus: Depreciation
$11,804 $13,000 $13,000
Plus: Sk Based Comp Exp
$3,913
$5,000
$5,000
Working Capital Change
$5,000
$5,000
$5,000
Less: Cap Ex
($10,000) ($12,000) ($13,000)
FCF from Operations
$64,237 $67,870 $66,666
PV Discounted at WACC 2
Sum of PV of FCFs
Terminal Value of 2026E FCF

$65,405

$52,457

2021E

CAGR
2026E '17-26E

2022E

2023E

2024E

2025E

$86,802 $86,455 $86,109
($13,000) ($13,000) ($13,000)
$900
$900
$900
$1,300
$1,300
$1,300
$76,002 $75,655 $75,309
($19,761) ($19,670) ($19,580)
$13,000 $13,000 $13,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
($15,000) ($16,000) ($17,000)
$64,241 $62,985 $61,729

$85,764
($13,000)
$900
$1,300
$74,964
($19,491)
$13,000
$5,000
$5,000
($18,000)
$60,474

$85,421
($13,000)
$900
$1,300
$74,621
($19,402)
$13,000
$5,000
$5,000
($19,000)
$59,220

$85,080
($13,000)
$900
$1,300
$74,280
($19,313)
$13,000
$5,000
$5,000
($20,000)
$57,967

$84,739
($13,000)
$900
$1,300
$73,939
($19,224)
$13,000
$5,000
$5,000
($21,000)
$56,715

$33,450

$29,862

$26,647

$23,768
$416,434

$46,903

$41,921

$37,454

-0.4%

-2.0%

$652,366
0

1

Calculation of WACC: (Updated 11/30/15)
10-Year Risk Free Rate ("RFR")
2.0%
Equity Risk Premium (Ibbotson-Arithmetic)
5.8%
Beta (Needham Estimate)
1.37
Target Equity/(Debt + Equity)
96%
Theoretical Debt Rating
AA
Debt Spread
3.2%
Marginal Tax Rate ("T")
30.0%
WACC
9.7%
(RFR+(Equity Risk Premium x Beta)) x % Equity/Total Capital +
((RFR + Debt Spread) x (1-T) x % Debt/Total Capital).

Apple Inc.

$87,151
($13,000)
$900
$1,300
$76,351
($19,851)
$13,000
$5,000
$5,000
($14,000)
$65,499

2020E

3

PV of Terminal Value at WACC 2
Discount Period
2

$58,566

2019E

2

3

4

5

6

7

8

$273,389
9

3

Calculation of Terminal Multiple (WACC Method)
WACC
Long-term Nominal GDP Growth
WACC-GDP Growth
FCF Terminal Multiple [1/(WACC-Growth Rate)]
EBITDA Terminal Mutiple

9.7%
1.0%
8.7%
11.5
7.7

Sources: Company Reports, Needham & Company, LLC estimates.
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Exhibit 8: Breakeven Discounted Cash Flow (DCF)
in millions, except per share data

Breakeven DCF Calculation
1
Sum of PV of Free Cash Flow
1
PV of Terminal Value Discounted at WACC
Value of Operations (WACC Method)
Plus: Cash at 12/31/15A
Plus: Non-Consolidated Assets
Less: Minority Interest
Less: Unfunded Retirement Liabilities
Enterprise Value
Debt at 12/31/15A
Less: Operating Lease Obligations
Less: Preferred Stock Outstanding
Less: Value of Options & Restricted Sk, After-tax
Common Equity Value
Fully Diluted Shares Out, 2016E
Breakeven DCF Value/Share
Current Share Price @
4/4/16
Discount to DCF Value (DCF-Current Price/DCF)

9/30/16E

$318,644
$156,296
$474,940
$215,739
$0
$0
$0
$690,679
($62,963)
($6,271)
$0
($6,000)
$615,445
5,534
$111.21
$111.12
0%

1

Calculation of the Value of Operations (WACC Method)
FYE 9/30:
2016E
2017E
2018E

2019E

2020E

2021E

2022E

2023E

2024E

2025E

$71,395

$68,218

$65,182

$62,281

$59,510

$56,862

$54,331

Required LT
2026E Growth Rate

OIBDA (after sk comp
ex p & corp):

$81,841

$78,200

$74,720

($13,000) ($13,000)
$800
$825
$1,200
$1,250
$67,200 $63,795
($17,472) ($16,587)
$13,000 $13,000
$5,000
$5,000
$5,000
$5,000
($12,000) ($13,000)
$60,728 $57,208

($13,000) ($13,000) ($13,000) ($13,000) ($13,000) ($13,000) ($13,000) ($13,000)
$900
$900
$900
$900
$900
$900
$900
$900
$1,300
$1,300
$1,300
$1,300
$1,300
$1,300
$1,300
$1,300
$60,595 $57,418 $54,382 $51,481 $48,710 $46,062 $43,531 $41,114
($15,755) ($14,929) ($14,139) ($13,385) ($12,665) ($11,976) ($11,318) ($10,690)
$13,000 $13,000 $13,000 $13,000 $13,000 $13,000 $13,000 $13,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
($14,000) ($15,000) ($16,000) ($17,000) ($18,000) ($19,000) ($20,000) ($21,000)
$53,840 $50,489 $47,243 $44,096 $41,045 $38,086 $35,213 $32,424

PV Discounted at WACC 2
Sum of PV of FCFs

$58,521

$43,119

Terminal Value of 2026E FCF

$50,258

$36,862

$31,444

$26,756

$22,704

$19,205

$16,187

3

PV of Terminal Value at WACC 2
Discount Period

-4.4%

$13,588
$318,644
$372,957

0

1

2

2

Calculation of WACC: (Updated 11/30/15)
10-Year Risk Free Rate ("RFR")
Equity Risk Premium (Ibbotson-Arithmetic)
Beta (Needham Estimate)
Target Equity/(Debt + Equity)
Theoretical Debt Rating
Debt Spread
Marginal Tax Rate ("T")
WACC
(RFR+(Equity Risk Premium x Beta)) x % Equity/Total Capital +
((RFR + Debt Spread) x (1-T) x % Debt/Total Capital).

Apple Inc.

$51,914

- Depreciation
($11,804)
+ Option Exercise Proceeds $750
+ Int & Inv Income only
$1,537
EBIT
$72,324
Cash Taxes (at 26% )
($18,804)
Plus: Depreciation
$11,804
Plus: Sk Based Comp Exp
$3,913
Working Capital Change
$5,000
Less: Cap Ex
($10,000)
FCF from Operations
$64,237

3

4

5

6

7

8

$156,296
9

3

2.0%
5.8%
1.37
96%
AA

Calculation of Terminal Multiple (WACC Method)
WACC
Long-term Nominal GDP Growth
WACC-GDP Growth
FCF Terminal Multiple [1/(WACC-Growth Rate)]
EBITDA Terminal Mutiple

9.7%
1.0%
8.7%
11.5
7.2

3.2%
30.0%
9.7%
Sources: Company Reports, Needham & Company, LLC estimates.
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Exhibit 9: Coverage List & Comparative Valuation Analysis
$ and shares in millions, except where noted & per share data

Internet & Mobile
1 Apple Inc.
2 Bankrate, Inc.
3 Facebook
4 Netflix
5 Pandora Media
6 TripAdvisor, Inc.
7 Worldwide Wrestling Ent.
8 Yahoo!
Average
Premium Video Content
9 CBS
10 Discovery Communications
11 Disney
12 21st Century Fox
13 Scripps Networks Interactive
14 Time Warner Inc
15 Viacom
Average
Measurement & Other
16 Nielsen Company BV
17 comScore
18 Synacor
19 Time Warner Cable

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Apple Inc.
Bankrate, Inc.
Facebook
Netflix
Pandora Media
TripAdvisor, Inc.
Worldwide Wrestling Ent.
Yahoo!
Average
CBS
Discovery Communications
Disney
21st Century Fox
Scripps Networks Interactive
Time Warner Inc
Viacom
Average
Nielsen Company BV
comScore
Synacor
Time Warner Cable

Ticker

Rating

EV ($B)

EV/ '16 Sales

EV/ '16 EBITDA

2016 P/E

AAPL
RATE
FB
NFLX
P
TRIP
WWE
YHOO

BUY
BUY
BUY
BUY
BUY
HOLD
BUY
BUY

$614.9
$0.9
$327.7
$45.7
$2.0
$9.6
$1.3
$34.4

-4%
-1%
12%
30%
6%
11%
14%
12%

$468.4
$1.0
$309.3
$47.0
$1.6
$9.6
$1.2
$28.7

2.0
2.5
12.7
5.4
1.2
6.1
1.7
8.4
5.0

5.7
8.5
21.6
85.1
-23.4
21.4
13.7
40.7
21.7

12.2
15.3
38.9
396.6
-11.6
36.8
31.3
83.5
75.4

CBS
DISCA
DIS
FOXA
SNI
TWX
VIAB

BUY
HOLD
HOLD
HOLD
BUY
HOLD
HOLD

$25.1
$18.0
$168.7
$55.8
$8.1
$58.0
$15.7

5%
4%
7%
6%
3%
4%
0%

$35.2
$25.0
$179.4
$65.4
$12.0
$78.9
$28.1

2.4
3.8
3.2
2.4
3.6
2.6
2.1
2.9

10.0
10.4
9.9
9.9
8.7
9.4
7.1
9.4

13.6
15.7
16.9
17.1
13.5
13.8
7.5
14.0

NLSN
SCOR
SYNC
TWC

BUY
SUSPENDED
HOLD
HOLD

$19.1
$1.7
$0.04
$58.9

3%
4%
8%
5%

$26.2
$1.6
$0.1
$79.4

4.1
3.1
0.4
3.2

13.2
13.1
9.5
9.2

18.5
20.4
-5.3
27.6

Net (Debt)
Net Debt
($152,776)
$61
($18,434)
$61
($371)
($413)
($81)
($6,833)

Balance Sheet
Debt Rating
AA
B
BBB
BBB
BBBBBBBBBA-

WACC
10%
11%
10%
10%
10%
10%
9%
12%

Mkt Cap ($B) Break-even DCF

Income Statement
Revs '16E EBITDA 2016E EPS 2016E
$230,096
$81,841
$9.10
$371
$115
$0.58
$24,418
$14,347
$2.90
$8,715
$552
$0.53
$86
($70)
($0.80)
$1,575
$450
$1.77
$724
$90
$0.53
$3,418
$705
$0.44
$14,504
$6,600
$56,522
$29,733
$3,371
$30,059
$13,358

$3,516
$2,396
$18,045
$6,611
$1,370
$8,433
$3,970

$4.03
$1.99
$1.35
$2.20
$5.00
$5.33
$5.26

$10,025
$7,395
$14,614
$16,088
$3,837
$21,637
$12,240

BBBBBB
A
BBB+
BBB+
BBB
BBB+

11%
10%
10%
10%
10%
9%
10%

$6,364
$520
$128
$25,137

$1,984
$124
$5
$8,659

$2.87
$1.47
($0.26)
$7.68

$6,981
($147)
($16)
$21,332

BBBBBBB
BBB

8%
11%
10%
10%

FCF Data
EV/FCF
8.0
12.7
26.7
182.5
(11.7)
30.1
(76.3)
167.9
42.5
13.1
17.6
23.9
18.3
22.7
24.7
12.9
19.0
19.7
21.7
(23.1)
49.9

Disclosures
B
B
B,G
B,G
B
B, G
B
B, G
B
B, G
B
B, G
B
B
B, G
B
B
B,G
B

Sources: Needham & Company, LLC., Company documents, FirstCall.
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Valuation (Price Target: $150.00)
We initiate coverage of AAPL with a 12-month target price of $150. Our target price of $150 is based on a DCF valuation. We
use a WACC of 9.7% for AAPL and a long-term nominal GDP growth rate of 1%. The standard DCF is widely used on Wall Street
because it is a rigorous bottom-up valuation of the enterprise based on discounting its long-term cash flows and removing the
impact of non-cash accounting conventions. Positives and negatives of this valuation methodology are highlighted beside the
calculation in Exhibit 7. Our $150 target price embeds a 10-year EBITDA growth rate of negative 0.4% annually beginning in
FY16 and represents an 8.4x multiple of forward year (2017E) EBITDA.

Potential Upside Drivers
Investment positives include AAPL’s strong strategic position in the rapidly growing global mobile device market, especially with
the wealthiest consumers. In addition, strong brand loyalty results in lower competitive pressures, higher pricing power, more
predictable revenue streams, and a halo effect that drives sister-device sales. Finally, AAPL’s valuation is inexpensive in light of
its large cash balances and strong FCF, its share repurchase program, and its dividend payout.
Risks to Target
Negatives include price competition, lower unit sales of future products, and product features that don’t keep up with competitors.
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Page 33 of 35

April 5, 2016

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

Strong Buy
Buy
Hold
Underperform
Rating Suspended
Restricted

% of companies under coverage
with this rating

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

4
65
30
<1
<1
<1

% for which investment banking services
have been provided for in the past 12 months
17
16
3
0
0
0

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, 68% of companies under coverage would have a "Buy" rating and 16% 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 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: Apple Inc., CBS Corporation, Cisco Systems, Inc., Disney (Walt) Co., Facebook, Inc., Alphabet
Inc., comScore, Inc., TripAdvisor, Inc., Time Warner Cable Inc., Time Warner Inc. and Yahoo! Inc.
The Firm, at the time of publication, makes a market in the subject companies Apple Inc., Cisco Systems, Inc., Facebook, Inc., Alphabet Inc., comScore, Inc., TripAdvisor, Inc.
and Yahoo! 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.
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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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