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Market Overview

Q1 Update and Forecast Revision

DRG hassignificantly revised its 20172020 forecasts for US Personal Communicating and
Computing Devices based on analysis of Q1 2017 -WeBrate reported results and recently
completedDRG primary research.

One of the foundational prindgs of forecasting isd questionfiwill process that caused the

past will continue in the futureo. Our forecasting process always starts with a-Dop/n view

of the markets with an emphasis on understanding the primary casual processes. This provides
context for accepting theontinuation of longterm causal trendsyr rejecting. For some time

DRG has questioned one of the most stable and long term trends driving the market, and the
reasons behind that trendMultiple 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
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What strikesus in looking at this chamwas 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 peakedUsers 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 tlhigerareconsolidaing devices and will dropne or more over
the next five years for the following reaspns

1 Almost all Consumer ife Managemenand Enterprise Business Processeds can be
meet with less devices

1 Lower communication, entertainment, and computing costs

91 Decreasindime and effort spdnn managing devices and applications

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 Enterprise Sector, we have lowered our
density pojections, which in turn lowered our Tdpown 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 revised forecast reverses 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.

DRGs technology productind 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 market penetration trends, and how they
project into the future. We examine anticipated changes in economic, demographic, and
product/market influences, as well as evolving behavioral economic trends and if necessary,
make considered and reasoned changbddorecast model parameters. Tbeetast process
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proceeds from Tofpown to successive splits by form factor and segment. Once the base
models are completed they are rolled back up to successive segment and form factor views.

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

= =4 4 -4

Py Daniel Research Group

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

Increase in Replacement Rates

20192020 econmic slow-down
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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 still best met by desktops and th& base will mitigate the mobile incursion to some
degree.
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Chart 4C: United States Personal Device Market Penetration - Tablet Device Penetration of Mobile 1975-2021
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We are forecasting an inflection point in the Tablet market product life cyclevilhbe more in
line with recent trends than projections based on-teng trends.

The following two chas compare our January 2017 form factor penetration forecast to our
current May 2017 forecast.
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Chart $3: United States Personal Device Market Penetration, 1975-2021, January 2017 Forecast
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The following two tables compare our January 2017 form factor forecast to our current May

2017 forecast.

Table $1: DRG Jan 2017 Forecast - Total Computing Devices

2016 2017 2018 2019 2020 2021 CAGR  Trend
Unit Shipments (K) 108400 107,346 110,575 116149 131,177 173,963 99% ____ .0
AGR -7.3% -1.0% 3.0% 50% 129%  32.6% _—
Revenue (SM) 54188 56,590 63235 73088 92101 137810 205% __ __mll
AGR -4.4% 44% 11.7%  156%  260%  49.6% P
Average Price (§) 49985 52717 57188 62026 70212 79218 96% __ _mmil
AGR 3.2% 5.5% 85% 10.0% 116%  12.8% _—
Installed Base (K) 511,746 521592 526241 544385 574,814 626,475 41% __ _mmil
AGR 3.9% 1.9% 0.9% 3.4% 5.6% 9.0% —_
Installed Base Age (Y) 345 3.58 367 370 367 3.48 02% _amlE_
AGR 4.6% 3.9% 2.3% 1.1% -0.9% -5.2% —
Replacement Cycle Length (Y) 675 6.35 597 6.55 6.71 612 -1.9% Hm_mE_
AGR -1.6% -6.0% -6.0% 9.8% 23% -8.7% —
Units per Household & Businesses (#) 3.88 3.09 3.96 4.04 4.21 4.54 27% __ _ _=ll
AGR 2.0% 0.2% -0.7% 2.0% 4.3% 7.7% _

20186 2017 2018 2019 2020 2021 Change Trend
Market Penetration (%) 069% 976% 0981% 0585% 988% 991% 22% __mmll

=[A Daniel Research Group © (2017)
Table $2: DRG May 2017 Forecast - Total Computing Devices

2018 2017 2018 2019 2020 2021 CAGR  Trend
Unit Shipments (K} 108459 101,453 98860 05668 933909 04189 -25% Mmm—_ _
AGR -6.2% -6.5% -2.6% -3.2% -2.4% 0.8% _—
Revenue (M} 54296 53471 55507 57,266 59604 64,035 34% __ _.mil
AGR -4.2% -1.5% 3.8% 3.2% 4.1% 7.4% —
Average Price () 50061 52705 56147 59859 63816 67986 63% __mmull
AGR 2.2% 5.3% 6.5% 6.6% 6.6% 6.5% —
Installed Base (K) 511,746 514,740 506,974 500049 497,668 490306 -09% EEEmm=_
AGR 3.9% 0.6% -1.5% -1.2% -0.7% -1.5% ~
Installed Base Age (Y) 345 361 3.74 383 3.90 3.93 26% _mull
AGR 4.5% 4.6% 3.4% 2.6% 1.9% 0.6% T
Replacement Cycle Length (Y) 675 623 hT5 593 615 583 29% Hm_ —m_
AGR -2.9% 7. 7% -7.6% 3.0% 3.7% -5.2% -
Units per Household & Businesses (#) 308 3.94 3.82 372 365 355  -22% Elme—_
AGR 2.0% 1.1 -3.0% -2 6% -1.9% -2 6% ~

2018 2017 2018 2019 2020 2021 Change Trend
Market Penetration (%) 969% 976% 981% 985% 988% 991% 21% _.mmll

=[A Daniel Research Group © (2017)

As can be seen, the significant decreaddnit Shipments and Installed Base growth is primarily
attributable to the decease Density (Units per Househdbdiginessgs somewhat mitigated by
the increase in Replacement Rates (decrease in Replacement Cycle Length).
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Major Causal Influences

Our revised 20172021 Total Computing Device forecast projects a continuation of the decline in
Unit Shipments that began in 2014, albeit at a more moderate fidie. dominant factor
influencingthis trend will be the decrease in Densitiedath households @nbusinesseshoose
convertible Mobile PCs rather than Detachable Taldstsheir preferred form factor for both
new and replacement Personal Computer purchases.

The variance in th&Jnit Shipment Annual Growth rates, as well as the Replacement Cycle
Lenghs derives from a forecasted mild economic sidewn in 2019 and 2020 that will delay
some purchasing decisions to 2021. Our models show that in the absence of the econemic slow
down, unit shipment CAGRs for each of the form factors would be almodicaleto those
predicted with the economic sledown.

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 observed over the previous five
years.

1 The Economy

DRG produces its own US Economic Demographic historic base line and forecast to 2026.
Based on recent published (April 2017) economic forecasts from both the International Monetary
Fund and the Congressional Budget Offib&RG has included an assiption that the US will
experience a mild economic sladown in 20182019. This will have some effect on demand

and replacement rates as reflected in our forecasted Unit Shipment Annual Growth Rate patterns
and our forecasted Replacement Cycle LengthL{Rs2tternsWith the economy recovering in

2021, an increase in replacement rates will oncaimgominate the demand process and increase
Unit Shipments.
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We are also forecasting a decline in the number of business over the 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 Computing and Telecommunication Devices.cd3ewith Total Available

Markets (TAM) defined as individuals should obsehite 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
Annual Growth Rate
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Chart 39: United States Economic Demographic History and Forecast, Number of Employees Annual
Growth Rate
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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 oppotunity 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 demand. This has always been, and willectmtinu

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 ThingdqT) architectures and infrastructsravill 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 Replacement Rates

Although Unit Shipments will comiue to decline, the rate will slow primarily due to an increase
in Replacement Rate$he Average Installed Base Age for many of the Personal Devices has
reached historic highs. Many ofete devices no longer meet useolving needs and will be
replacal over the next five years.

Chart 3: United States Total Computing Devices Unit Shipments and Retired Units (K), 2011-2021
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ld Uit 120.0 | 5.0%
Shipments \ ’
M
(M) 100.0 - \ .+ 6.0%
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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) 106.4 172 1191 123.7 1157 108.5 101.5 989 9a.7 934 942 -2.8%
Retired Units (M) 827 80.5 878 896 827 89.0 985 106.6 101.7 96.7 1016 27%
Unit Shipments AGR 10.1% 1.6% 3.9% -6.5% -6.2% -6.5% -2.6% -3.2% -2.4% 0.8%

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 predicted increase in
replacement rates due to thging Installed Base starting in 2017, with dampening in

due to an anticipated economic stoawn. Replacement rates will increase again in 2021
increase in Unit Shipments Annual Growth Rate in 2021 is 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 devices have incratased
predictable rate since the introduction of the Mobile PC in 1992 and will continue to increase
from 76% ofinstalled devices in 2016 to 87% 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 letvaéd 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 location 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 Mdile 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
devices in favor of Convertible Mobile PCs overt@hable 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 behaviors,qtiantitative trend
analysis.
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Forecads by 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
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Over the Next Five Years: Personal Computers and Tablets
1 484million PCs and Tablets will be purchased by households and businesses

1 Over6.6 million households and businesses will buy a PC oréfdbt the first time.
1 The average number of personal computing devices per business will increds$e by
reachingover 35 devices per business, whilee average number of personal computing

devices pehouseholdsvill decline slightlyby more than halé device to 1.9.

1 The time required to replace all of the installed personal computing devices will decrease
by 11 months, lowering t&.8 years by 2021.
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Communication Personal Devices

Chart 2: United States Personal Communications Device Market: Unit Shipments (K), 1984-2021
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Over the Next Five Years: Mobile Phones
1 1.1 billion Mobile Phoneswill be purchased.

1 98% will be replacements for older mobile phones.

1 10.3 million Households will buy a mobile phone for the first time bringing the
household penetration to 97%.

1 The average number of Smartphones per household will incetigbdly to 2.5 per
household

1 The average age of a mobile phone in useresiiain essentially unchangatl2 years

1 The time required to replace all of the mobile phones in usalagliease by 2 months
25 yearshy 2021
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Desktop PCsi We are now predicting thalhe decline in Desktop Unit Shipments will be less

than previously forecasted in both the Consumer and Enterprise sectors. The percent of the
market represented by users who always will require the power of these devices without the need
for mobility is higher than we previously estimated. Additionally as these markets decline, the
proportion of users who own and use multiple desktop PCs increases. The combination of higher
forecasted penetration and density will slow the decline interrg unit shiprents.

Mobile PCsi We are also now predicting that the decline in Mobile PC Unit Shipments will be
less than previously forecasted in both the Consumer and Enterprise sectors. In this case, it is
due to less migration to Detachable Tablets than expected.

Tablet PCsi We were surprised to sé@l results that suggest thttat Slate Tablet Unit
Shipment Growth may increase in in both the Consumer and Enterprise sectors coupled with a
decline in projected Detachable Tablet Unit Shipments in the cons@tier.s These results
suggest that consumers prefer a combination of Slate Tablets for content delivery with a Mobile
PC for content creation rather than a Detachable Tablet for both. It also suggests that the
business process space for Slate TabletedrEnterprise sector may be larger than anticipated.
We have made moderate adjustments to our forecasts to reflect Q1 results, but will be watching
Q2 results carefully for confirmation or evidence that Q1 is an anomaly.

A History of Forecasting the Tablet Market i The chart below presents forecast for the Tablet
share of total Mobile Device Installed Base based on:

1 Actual Results through 2013

1 Actual Results through 2016

1 Actual Results for 2014 through 2016

1 Our Current Forecast
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Chart S5: Changing Tablet Forecast Models: Percent of Total Mobile Installed Base
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There are two forecasty errors that this chart suggests. First, the assumption that the Total
Available Market for Tablets was 100% of Households and Business. In fact it is closer to 50%,
and was attained in 2014. Second current competition from Smartphones and Cenvertibl
Mobile PCs has introduced an inflection point into the adoption process where market
penetration phases from growth to deelifhis is happeng this year.

Mobile Phonesi While the total Mobile Phone Q1 results were consistent with our forecast
thereis evidence that we may have unéstimated growth in the smaller Enterprise sector while
over estimating growth in the larger Consumer sector. We have also noted evidence that
Standard/Feature phone Unit Shipments in the Enterprise Sector may incfaetse in 2017.

We have observed anecdotal evidence sbate business managers prefecdoy just a basic

cell phoneto avoid interruptions and distractions
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Forecasts by Purposd.ocation

Forecastinguser choices between Detachable Tablets and BIdPsis one of our most
challenging tasks. One of the solutions is to avoid the problem altogether by treating them as the
same fundamental product. In our alternative they have been combined as Mobile Content
Creating devices.

Occasionally it is usef to review why we forecast technology markets in the first place.
Forecasts, as well as all market research, have value only in the context of the decisions facing
the buyers or users of that research. Many of you are missioned with developing, tmangfac
marketing, and supporting technology products and services. As you are well aware, forecasts
are defined in terms of metrics and taxonomieshat we measure, and how we organize.
However, to be useful for the users of forecasts, taxonomiesta@ecurately reflect the natural
segmentation of the market in terms of how the products and services are made, sold, and used.

DRG believes that the common taxonomy that we have been using for some time now, Desktop
PCs, Mobile PCs, Tablets and MigbPhones, is obsolete and no longer useful. We believe the
following taxonomy, focused on location and primary purpose, more accurately reflects the
natural segmentation of the United States Personal Device Market. In this report, we will
present ouforecast using both the curramaditional and the proposed new taxonomies.

Primary User Benefit Fixed Location Mobile
Mobile PCs
Detachable Tablets
Slate Tablets

Capture and Creation Desktop PCs

Content Delivery

e-Readers
Communication Mobile Plones
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