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Market Overview

Q2 Update and Forecast Revision

DRG has moderately revised its 20172020 forecasts for US Personal Communicating and
Computing Devices based on analysis seicond quarter and haféar 2017 Yea#to-Date
reported results and recently compleldIG primary research.

One of the foundatimal princiges of forecasting is taask thequestion fwill process that
caused the past will continue in the future. Our forecasting process always starts with a-Top
Down view of the markets with an emphasis on understanding the primary casual processes.
This povides context for accepting the continuation of leign causal trendsyr rejecting.

For some timeDRG has questioned one of the most stable and long term trends driving the
market, and the reasons behind that tieMlltiple Device Density.

Chart S1: Computing Device Distribution in Household, 2003-2016

No Desktop, Mobile or Tablet

Desktop Only

Desktop and Mobile and Tablet

Mobile and Tablet

Desktop and Mobile Desktopand Tablet

Data Source: CTA 2017

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

What strikes us in looking at this chart was the growth of multiple device households since the
introduction of Tablets in 2009, specifically the growth of Tablets combined with one or both of
the PC form factors. RecéntcompletedDRG researchconcludes thasome ofthese trends

have peaked. Users are beginning to prefer Convertible Mobile PC to Detachable Tablets, while
Slate Tablets are losing share to other content delivery devices such as Smartphones, PCs, and
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TVs. The research has shown theserare conslidating devices and will drop one or more
over the next five yeardor the following reasons
1 Almost all Consumer ife Managemenand Enterprise Business Processeds can be
meet with less devices
1 Lower communication, entertainment, and computing costs
Decreasingime and effort spent in managing devices and applications
1 Other loT devices will provide the same functionality at lower resources coud
investments

=

The chart below combines populations and employees to define a Total Available Market for
computing devices.

Chart 52: Device Density - PCs and Tablets per Person and Employee
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Based on this assumption, and similar assumptions in the Enterprisg $echave lowered our
density projections, which in turn lowered our T@pwn total device Installed Base projection.
After crossing the one device per person levek@4, densityincreasedo 1.1 by 2016wvas
originally expected tdl.3 by 2021. Our resed forecast reversdhis trend and returns the
densityto 1.0 by2021. It is also clear from our research and analysis that the primary cause for
theforecasted market adjustment is flessage of the tablet market through its market peak
inflection point and the adoption of other 10T devices.

DRGs technology product and service forecasting approach relies heavily on understanding
recent and current conditiomsthe context ofits history - the longterm view. Our forecasting
process always starts with a review of the overall marketefpation trends, and how they
project into the future. We examine anticipated changes in economic, demographic, and
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product/market influences, as well as evolving behavioral economic trends and if necessary,
make considered and reasoned changbddaecast model parameters. The forecast process
proceeds from Tofpown to successive splits by form factor and segment. Once the base
models areompletedthey are rolled back up to successive segment and form factor views.

%ﬁ

Chart 4A: United States Personal Device Market Penetration - Total Device Penetration, 1975-2021
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Our final forecast reflecthie divergence from the lofstgrm trend as a result of:

Convergence of Mobile PCs and Detachable Tablets

Decline of Slate Tablets caused by loss of share to Smartphones, PCs, and TVs

Strength of the core base of Desktop users and applications

Decrease irReplacement Ratefor Deskop PCs and Mobile Phonesd increase in

Replacement Ratdsr Mobile PCs andablets

1 Stranger economic growth in 2018 followed by an méddonomic slondownin 2019
2020

= =4 =4 A
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Chart 4B: United States Personal Device Market Penetration - Mobile and Desktop Device Penetration 1975-2021
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Mobile penetration of the total personal computing device installed base will continue at the
historical rate. The slight shortfall is due to our assumption that there is a base of applications
that are stllbest met by desktops and that this base will mitigate the mobile incursion to some
degree. The migration of functionality to other loT devices will also contribute to the gap
between our current forecast and the toergn hstorical trend extrapolation.
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Chart 4C: United States Personal Device Market Penetration - Tablet Device Penetration of Mobile 1975-2021
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e Actual and Forecast  sssmlong-Term Projection

We are forecasting an inflection point in the Tablet market product life cyclevilhbe more in
line with recent trends than projections based on-tengtrends.

The following two charts compare our January 2017 form factor penetration forecast to our
currentAugust2017 forecast.
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Chart 53: United States Personal Device Market Penetration, 1975-2021, January 2017 Forecast
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Chart 54: United States Personal Device Market Penetration, 1975-2021, August 2017 Forecast
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The following two tables compare oMiay 2017 form factor forecast to our curréxugust2017

forecast.
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Table $2: DRG May 2017 Forecast - Total Computing Devices

2016 2017 2018 2018 2020 2021 CAGR Trend
Unit Shipments (K) 108,459 101,453 08860 95668 03309 04189 -28% Dmeme _ _
AGR -6.2% -6.5% -2.6% -3.2% -2.4% 0.8% e
Revenue (M) 54296 53,471 55,507 57,266 59604 64,035 34% __ _amil
AGR -4.2% -1.5% 38% 32% 4.1% 7.4% e
Average Price () 50061 52705 56147 59859 63816 679.86 6.3% __amull
AGR 2.2% 5.3% 6.5% 6.6% 6.6% 6.5% o
Installed Base (K) 511,746 514,740 506,974 500,949 497,668 490,306 -0.9% Almm—-_
AGR 3.9% 0.6% -1.5% -1.2% -0.7% -1.5% e
Installed Base Age (Y) 3.45 361 3.74 3.83 3.90 3.93 26% __muill
AGR 4 5% 4.6% 3.4% 2.6% 1.9% 0.6% e
Replacement Cycle Length (Y) 6.75 6.23 575 503 6.15 5.83 -2.9% Hm_ —m_
AGR -2.9% -7.7% -7.6% 3.0% 3.7% -5.2% N
Units per Household & Businesses (#) 3.88 3.94 3.82 372 3.65 3.55 -22% Hlmm—_
AGR 2.0% -1.1 -3.0% -2.6% -1.9% -2.6% S
2016 2017 2018 2019 2020 2021 Change Trend
Market Penetration (%) 96.9% 97.6% 98 1% 95.5% 985.8% 99 1% 21% _mulll

«|A Daniel Research Group © (2017)

Table S2B Aug 2017 Forecast - Total Computing Devices

2016 2017 2018 2019 2020 2021 CAGR Trend
Unit Shipments (K) 108,459 107,811 108,346 102,658 97,745 98844 -1.8%
AGR -6.2% -0.6% -1.4% -3.6% -4.7% 1.1%
Revenue ($M) 54,296 54,376 57,172 59,421 61,459 66,980 4.3%
AGR -4.2% 0.1% 5.1% 3.9% 3.4% 9.0%
Average Price ($) 500.61 50437 53760 57939 628.77 67763 6.2%
AGR 2.2% 0.7% 6.6% 7.8% 8.5% 7.8%
Installed Base (K) 511,746 516,094 508,316 504,732 503,987 497,016 -06%
AGR 3.9% 0.8% -1.5% -0.7% -0.1% -1.4%
Installed Base Age (Y) 3.45 3.58 3.67 3.74 3.81 3.84 2.1%
AGR 4.5% 3.6% 2.5% 2.0% 1.9% 0.7% 0.0%
Replacement Cycle Length (Y) 6.75 5.99 5.45 5.76 6.12 570 -3.3%
AGR -29% -11.3% -8.9% 5.5% 6.3% -6.9% 0.0%
Units per Household & Businesses (#) 3.98 3.95 3.83 3.76 3.70 3.61 -1.9%
AGR 2.1% -0.7% -2.9% -2.0% -1.4% -2.6%
2016 2017 2018 2019 2020 2021 Change Trend
Market Penetration (%) 96.9% 97.6% 98.1% 98.5% 98.8% 99.1% 2.1%

<A Daniel Research Group © (2017)

Our increase in 2017 Unit Shipment Forecagtrisiarily based on our angdis ofactualyear to
data shipments providedofn a number of industry sourc&€3ur considere assessment was that
over longterm forecast warranted a sligimprovementover out May Forecast.While the
overall TAM penetrations rates are essentially unchanged, we $iegrely lowered our

P Daniel Research Group
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Replacement Cycle Lengthsasnptions to bring them more in line witbcenthistorical trends.
The net effect ofhese changesan be seen in the increase in densities and installed base.

Major Causal Influences

Our revised 2012021 Total Computing Device forecast projects a continuation of the decline in
Unit Shipments that began in 2014ith a possible increase iP021. The dominant factor
influencingthis trend will be the deerase in Densities doth households and businessbeose
convertible Mobile PCs rather than Detachable Taldstsheir preferred form factor for both
new and replaceemt Personal Computer purchaseswell as losses to some mobile phones and
loT alternative devices.

The variance in th&Jnit Shipment Annual Growth ratess well as the Replacement Cycle
Lengthsderives from a forecastestonomiadmprovemenin 2018 followed by amild economic
slow-down in 2019 and 2020 that will delay some purchasing decisions to 2021. Our models
show that in the absence of the economic slown, unit shipment CAGRs for eachtbe form
factors would be almost identical to those predicted with the economieisiaw.

Five major influenceswill shape the United States Personal Device market over the next five
years, and represent a significant break with many of the trends/etbs®/er the previous five
years.

1 The Economy

DRG produces its own US Economic Demographic historic base line and forecast to 2026.
Based on recent publishedugust 2017) economic forecasts from both the International
Monetary Fund and the CongressioBaldget Office,DRG has included an assumption that the

US will experiencea strong 2018 follved bya mild economic slovdown in 20182019. This

will have some effect on demand and replacement rates as reflected in our forecasted Unit
Shipment Annual Growth Rate patterns and fawecasted Replacement Cycle Length (RCL)
patternsWith the economy recovering in 2024n increase in replacement rates will oncairag
dominate the demand process and increase Unit Shipments.
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We are also forecasting a decline in the number of busowesshe next five years. However,

the size of the average business as measured by number of employees (and therefore revenues)
will increase. It is difficult to predict the net of these influences at a macroeconomic level for
Enterprise Personal Compugi and Telecommunication Devices. Devices with Total Available
Markets (TAM) defined,as individuals should obserligtle or no effect. Devices with Total
Available Markets (TAM) defined as business or functions of business may be negatively
impacted.

Chart 37: United 5tates Economic Demographic History and Forecast, Number of Businesses Annual
Growth Rate
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Chart 38: United States Economic Demographic History and Forecast, Number of Establishments
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Chart 39: United States Economic Demographic History and Forecast, Number of Enployees Annual
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Chart 40: United States Economic Demographic History and Forecast, Payroll Annual Growth Rate
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1 Productive Innovation

The opportunity to migrate ever more legacy and manual business processes in the enterprise
sector, and life management tasks in the consumer sector, to personal computing and
communication devices continues to drive dethaithis has always been, and will continue to

be, the primary growth driver.  Over the next five years, growth in enterprise mobility
applications that specifically exploit the adaptability of new emerging technologies and the
adoption of Internet of Thgs (0T) architectures and infrastructures will drive most of the
market growth. Interface processes utilizing voice and viewing wearables will increase the
utility of mobile computing devices, particularly in supply chain management systems.
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1 Replacemat Rates

Although Unit Shipments will continue to decline, the rate will slow primarily due toverall
very slightincrease in Replacement Ratd$ie Average Installed Base Age for many of the
Personal Devices has reached historic highs. Many esfetldevices no longer eteuser
evolvingneeds and will be maced over the next five years.

Chart 3: United States Total Computing Devices Unit Shipments and Retired Units (K), 2011-2021
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\ - 10.0%
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M
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
=[A Daniel Research Group (2016)
2011 2012 2013 2014 2015 2018 2017 2018 2018 2020 2021 CAGR
Unit Shipments (M) 106.4 117.2 119.1 1237 1157 108.5 107.8 106.3 102.6 ar7 98.8 -1.8%
Retired Units (M) 827 80.5 87.8 896 827 89.0 103.5 114.1 106.1 985 105.8 3.5%
Unit Shipments AGR 10.1% 1.6% 3.9% -6.5% -6.2% -0.6% -1.4% -3.6% -4.7% 1.1%

Most of the retired installed base units will be replaced by, and represent a significant portion of,
Unit Shipments. The retired unit pattern in the chart above reflects the pdelictease in
replacement rates due to the aging Installed Base starting in 2017, with dampening202019

due to an anticipated economic stoawn. Replacement rates will increase again in 2021e
increase in Unit Shipments Annual Growth Rate i22@ primarily due a resumption of an
increase in the replacement rate as the economy recovers.
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1 Mobility

Mobile computing devices as a percent of total computing device® increasedt a
predictable rate since the introduction of the Mobile PC in 1882 will continue to increase

from 78% of installed devices in 2016 t@®% by 2021. Since market penetration in both the
Consumer and Enterprise sectors are effectively at maximum penetration the increase will be
entirely driven by increases in density(installed base units per penetrated household and
business). The growth in mobile penetration is also constrained as the rate of migration of
desktops to mobile slows due to the core base of applications that are more suitedtefor
powerfulfixed locaion desktop PCs.

1 Form Factor Convergence

Both Detachable Tablets and Mobile P&$dress the same fundamental need, mobile content
capture and creation. Probably the most difficult challenge in developing this forecast is
predicting user preference foDetachable Tabletsr Mobile PC as their Mobile Computing
Device, well as user pference for content delivery device (Tablet or Smartphone, PC, or TV).

Recently complete®RG research supports the assumption that users will reduce the number of
devicesin favor of Convertible Mobile PCs over Detachable Tablets, and most other alternatives
over Slate TabletsOur final forecast is therefore driven more by analysis of these research
results and ounqualitative assessment of user needs and behaviws,quantitativetrend
analysis.
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Forecastsby Form Factor

Chart 3B: United States Personal Device Unit Shipments (K)
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Chart 3C: United States Personal Device Installed Base (K)
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Computing Personal Devices

Chart 1: United States Total Personal Computing Devices, Unit Shipments (K) 1975-2021

80,000

70,000

60,000

50,000

40,000

30,000

20,000

10,000

oA Daniel Research Group (2017) EDesktopPCs @ Mobile PCs  wTablet PCs

Over the Next Five Years: Personal Computers and Tablets
1 5213million PCs and Tablets will be purchased by households and businesses

1 Over9.0 million householdsind businesses will buy a PC or Tablet for the first time.
1 The average number of personal computing devices per business will incred€e by
reachingover 36 devices per business, whilee average number of personal computing

devices pehouseholdsvill decline slightlyby more than half a device to 1.9.

1 The time required to replace all of the installed personal computing devices will decrease
by 2 weeks lowering to6.8years by 2021.
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Communication Personal Devices

Over the Next Five Years: Mohle Phones
91 1.1 billion Mobile Phones will be purchased.

1 95.9% will be replacements for older mobile phones.

1 9.7 million Households will buy a mobile phone for the first time bringing the household
penetration to £.6%.

1 The average number of Smartphones peusehold will increasslightly to 2.5 per
household

1 The average age of a mobile phone in use mithain essentially unchangeatislighty
more thar? years

1 The time required to replace all of the mobile phones in useemiléin unchangeat 2.6
yearsover the foreast period.

Dl;;) Daniel Research Group Page23of 87, August2017
United States Computing and Telecommunications Personal Device Market Forecast: 202021 Q2 2017 Update



































































































































































































