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Market Overview

After four years of flat or negative Unit Shipment growth thatal United States Personal
Device Market, including &son& Computers Tablets, and Mobile Phonesin both the
Consumer and Enterprise Segmentidl see a return to moderate strong growth through 2022.
Our forecast is based on analysishotecoreinfluencing factors.

1. Moderate to Stron@Growth and Strotural Changes the United States Economy
2. Significantincrease irReplacement Rates
3. ChangingUser Form Factor Preferences

In addition to our own analysis of medium and ldagn trends, our model assungsis are
based on analysis of new data from the following sources

Vendor Reported Q1 2018 Unit Shipments

New 10Year Economic Forecast from the Congressional Budget Office

Updated Monthly Employment Data from the Bureau of Labor Statistics

New Consumer Survey Data provided by the Consumer Technology Association

L A

Total Personal Device Forecadty Form Factor

Table 1: United States Total Personal Device Unit Shipments (M), 2017-2022
Desktop PCs 2017 2018 2018 2020 2021 2022 CAGR Trend
Desktop PC Desktop PC 16.6 171 16.7 15.9 14.9 14.0 S4% AN -
AGR AGR -6.5% 2.7% -2.3% -4.9% -6.2% -6.2% T—
Mobile PCs

Traditional Mobile PCs 393 41.8 453 47.5 48.9 50.1 50%| - _mmmENE
AGR -3.1% 6.2% 8.4% 4.9% 2.9% 2.4% T
Convertible Mobile PCs 5.8 6.3 6.7 6.6 6.2 59 06%| -
AGR 24.1% 9.1% 6.1% -1.6% -5.1% -5.0% Te—
Total Mobile PCs 451 48.0 520 541 551 56.0 44%|  —mmEE

AGR -0.3% 6.6% 8.1% 4.1% 2.0% 1.6% T T—

Total PCs
Total PCs 61.7 65.1 68.7 700 700 70.0 25% — mmEENE
AGR -2.1% 5.5% 5.4% 1.9% 0.1% -0.1% T T—
Tablets

Detachable 7.3 91 11.5 14.0 16.7 19.9 24%| - ——mm
AGR 16.9% 25.9% 25.7% 21.5% 19.5% 19.4% T T—
Slate 38.9 38.4 354 333 31.4 2908 52% (.-
AGR -0.9% -1.2% -7.7% -6.0% -5.5% -5.1% I —
Total Tablets 46.1 476 469 473 481 49.8 (R E— |

AGR 1.5% 3.1% -1.3% 0.7% 1.8% 3.4% The—

Total Computers
Total Computers 107.9 1127 115.6 117.2 118.2 119.7 21%| e mmE N
AGR -0.6% 4.5% 2.6% 1.4% 0.8% 1.3% T —
Mobile Phones

Standard Phone 13.06 9.85 7.50 6.29 5.52 4.87 179% |l ——

AGR -38.1% -24.6% -23.8% -16.1% -12.3% -11.7% —

SmartPhones 186.5 196.3 2266 245 .4 265.3 2826 87%| - — emmmH

AGR 2.0% 5.3% 15.4% 9.6% 6.8% 6.5% T

Total Mobile Phones 199.6 206.2 2341 2547 270.8 2875 76% _ eemml
AGR -2.2% 3.3% 13.6% 8.8% 6.3% 6.2% T

Total Devices
Total Devices 307.4 318.8 3497 3719 389.0 407.2 58%| - _ emmmE
AGR -1.6% 3.7% 9.7% 6.4% 4.6% 4.7% T
=[A Daniel R ch Group © (2018)
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Over the Next Five Years: Personal Computers and Tablets

T

583 million PCs and Tablets will be purchasedHiyuseholds anBusinesses

97.8% will be replacements folder Personal Computing Devices

8.2 million HouseholdsandBusinesses will oy aPC or Tablet for the first time

The average number &ersonalComputing Devices peBusiness will increase b$.4
devicesreachingmore than29.7 devices perBusiness, whilethe average number of
PersonalComputing Devices perHouseholdswill decline slightly (.31 devices)to 2.1

devices peHousehold

The time required to replace all of the installedrsonal Computing Devices will
decrease b9.7 monthgeaching 3 years by 2022

Over the Next Five Years: Mobile Phones

1 1.253Billion Mobile Phonevill be purchased

1 93.4%will be replacements for old&dobile Phones

1 11.8 million Households will buy aMobile Phone for the first time bringing the
Household penetration t®9%

1 The average number of Smartphones Peusehold willincrease by .40 25 per
Household

1 TheAverageAgeof aMobile Phone in use wildecreasslightly to 1.95 years

I The time required to replace all of thobile Phones in use wiltlecrease by a month to
25 years

Dl;bDanieI Research Group RAgd 83, May 2018
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Consumer Personal Device Foreca$ty Form Factor

Table 2: United States Consumer Personal Device Unit Shipments (M), 2017-2022
Desktop PCs 2017 2018 2019 2020 2021 2022 CAGR Trend
Desktop PC Desktop PC 4.5 4.6 46 4.5 4.4 4.3 V9% mE N -
AGR AGR -10.5% 1.7% 0.2% -1.5% -2.3% -2.4% T
Mobile PCs

Traditional Mobile PCs 16.3 16.7 17.6 18.3 18.9 19.4 3.5%
AGR -5.3% 1.9% 5.9% 3.9% 2.9% 2.8%
Convertible Mobile PCs 356 38 40 41 41 4.0 2.8%|
AGR 26.2% 6.8% 6.4% 1.9% -0.3% -0.5%

Total Mobile PCs 19.9 204 216 22.4 229 23.4 3.4%

AGR -1.0% 2.7% 6.0% 3.5% 2.3% 2.2%

Total PCs
Total PCs 24.4 25.0 26.2 26.9 274 278 2.6%
AGR -2.9% 2.5% 4.9% 2.6% 1.6% 1.5%
Tablets

Detachable 6.1 75 0.3 11.1 13.0 15.3 20.1%
AGR 12.5% 23.5% 23.1% 19.4% 17.5% 17.3%
Slate 34.8 338 205 26.5 24.2 220 -8.7%
AGR -1.4% -2.7% -12.7% -10.2% -8.9% -8.8%

Total Tablets 40.9 414 38.8 376 372 373 -1.8%

AGR 0.5% 1.2% -6.2% -3.1% -1.1 0.3%

Total Computers
Total Computers 65.3 66.4 65.1 64.6 64.6 65.1 -0.1%
AGR -0.8% 1.7% -2.0% -0.8% 0.0% 0.8%
Mobile Phones

Standard Phone 12.47 9.42 719 6.00 521 4.54 -18.3%

AGR -38.1% -24.4% -23.7% -16.6% -13.2% -12.8% _—

SmartPhones 173.5 182.7 212.5 2340 250.7 268.0 91%

AGR 1.6% 5.3% 16.3% 10.1% 7.2% 6.9%
Total Mobile Phones 186.0 192.2 2196 2400 256.0 2725 7.9%
AGR -2.5% 3.3% 14.3% 9.3% 6.7% 6.5%

Total Devices
Total Devices 251.3 258.6 284.7 3046 3205 33786 6.1%
AGR -2.1% 2.9% 10.1% 7.0% 5.2% 5.3%
w[A Daniel Research Group © [2018)

Enterpri se Personal Device Forecably Form Factor

Table 3: United Enterprise Personal Device Unit Shipments (M), 2017-2022
Desktop PCs 2017 2018 2018 2020 2021 2022 CAGR Trend
Desktop PC Desktop PC 121 125 121 113 105 97 -4 4% |- —_
AGR AGR -4 8% 3.1% -3.2% -6.2% -7.7% -7.68% T —
Mobile PCs

Traditional Mobile PCs 13.0 13.6 14.1 14.4 14.5 14.7 2.4%
AGR 6.7% 4.4% 4.2% 20% 0.9% 0.8%
Convertible Mobile PCs 230 251 276 292 30.0 30.7 6.0%
AGR -1.4% 9.3% 10.1% 5.6% 29% 22% )

Total Mobile PCs 36.0 38.7 41.8 436 44.6 45.4 4.8%

AGR 1.3% 7.6% 8.1% 4.4% 22% 1.7%

Total PCs
Total PCs 481 51.2 53.9 54.9 55.1 55.0 2.7%
AGR -0.3% 6.4% 5.3% 2.0% 0.2% -0.1%
Tablets

Detachable 41 4.6 5.9 6.8 7.3 7.8 13.7%
AGR 3.3% 11.7% 28.8% 14.6% 7.7% 71
Slate 56.2 60.3 65.0 67.4 68.5 69.6 4.4%|
AGR 0.7% 7.4% 7.7% 3.7% 1.6% 1.7% )

Total Tablets 60.3 64.9 709 74.1 75.7 77.4 5.1%

AGR 0.8% 7.7% 9.2% 4.6% 22% 22%

Total Computers
Total Computers 108.3 116.0 1247 1291 130.8 1324 41%
AGR 0.3% 7.1% 7.5% 3.5% 1.3% 1.3%
Mobile Phones

Standard Phone 1.15 1.60 221 268 3.66 4.64 321%|

AGR 46.9% 36.6% 37.8% 30.6% 27.1 26.8% -

SmartPhones 06 04 03 03 03 03 -11.0%

AGR -39.4% -26.6% -26.4% -5.0% 5.4% 6.4%
Total Mobile Phones 17 20 25 32 4.0 5.0 23.3%
AGR -1.0% 15.8% 24.4% 26.2% 25.1% 25.2%

Total Devices
Total Devices 110.1 118.1 127.2 132.2 134.8 137.4 4.5% | — o
AGR 21.0% 12.8% 5.8% -6.8% -12.9% -13.5% T
«=|A Daniel Research Group @ (2018)
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United States Economy

Moderate to Strong Economic Growth

The demand foConsumer andenterprise technological products and services is a function of
the health of our economyDRG usestwo economic variableas inputs into our forecast
models (1) the GDP annual growth rate, and (2) the Employment annual growth rate. The two
charts belowcomparethe changes from the July 2017 and the April 2018 CBO forecasts for
these two variables.

Chart 3: CBO Forecast: Employment Annual Growth Rate

1.6% 1.5%

1.4%

1.4%

1.2%
1.0%

0.8%

0.6%

0.4%

0.2%

0.0%
2018 2019 2020 2021 2022

==[A Daniel Research Group © (2018) i July 2017 m April 20138

Chart 4: CBO Forecast: GDP Annual Growth Rate
6.0%

5.0% 4.9%

2018 2019 2020 2021 2022
==[A Daniel Research Group ® (2018) M July2017 & April 2018
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While the prior forecst predicted a strong 2018 followed by a mild slowdown in 2RQ20,
followed by a strengthening in the rest of the forecast period, the new forecast projects an even
stronger 2018, a strong 2019, and then a slowing of the economy. This is a sigrifaceyg m

the fundamental economic growth pattern and if it occurs as forecast will strongly influence the
underlyingConsumer andtnterprise demand for technology products and services. Specifically,
the variances in the Unit Shipment Annual Growth ragsswell as the Replacement Cycle
Lengths are influencelaly the CBO forecast.

It should also be noted that in our opinion, there is a greater than usual uncertainly about this,
and all other current US economic forecasts. Since the start okthenBIComputerera in

1975 there have been four economic growth periods followed by an economic decline. In order,
these growth cycles spanned 4, 8, 9, and 6 years. The current growth cycle i jreé#sand if

the CBO is correct will reach its 3/earin 2022. This departure from historical patterns needs

to be considered in the context of causality. The economy is very close to its practical limits on
employment growth. Angdditional governmentalourced impetus to increase employment will
eventally fuel inflation. In response, we would expect the Federal Reserve Board to respond
with interest rate increases. The twin influences of increased interest rates and rising prices will
inevitably dampen demand and end the growth cycle. For now, adelshwill use the current

CBO forecasts. However, caution is adviggden thatthe CBO forecasimplies an udikely
extension of the growth cycle

Dl;bDanieI Research Group R&gd 83, May 2018
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Structural Changes in the United States Economy

The United Statesconony is also undergoing aignificart structural reorganizatior as the
percent of employees working in small and sided firms is decreasing while percent of
employment in larger firms is increasing.

Employment Shifts to Larger Firms

Chart 9: Change in Percent of Employees by Size of Business, 2017-2022
| |

5000 to 9999 1 p.1%

2500 to 4999 k ‘0.1%

1000 to 2499 1 0.1%

500 to 999 1 0.1%

-0.1% | 100t0499

0.3% | 20t099

0.1% |

0.1% Less than 5

0.3% 0.3% 0.2% 0.2% 0.1% 0.1% 0.0% 0.1% 0.1% 0.2% 0.2%
==[A Daniel Research Group © (2018)

This employmenimigration is also reflected imé number of active firms. Oeconomic model
forecasts that between 2019 and 2022 there will be a loss of 25,000 firms in the SFion%99

size classes.  While thEnterprise demand foPersonal Computing andCommunications
Devices is ultimately a fuion of employment levels, the buying decision making unit is the
Business. As such, these trends in the economy will reduce the growth of, if not the actual Total
Available Market (TAM).

As you may have deducgde are also forecasting a decline in thember ofbusiness over the

next five years. However, the size of the averagsiness (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 Entisgp Personal Computing and Telecommunication
Devices. Devices with TAM defined as individuals should observe little or no effect. Devices
with TAM defined as business or functions of business may be negatively impacted.

Dl{a{,DanieI Research Group Rdgd 83, May 2018
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Employees Growth

Chart 5: United States Economic Demographic History and Forecast, Employees Annual Growth Rate
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—4—Annual Growth Rate

Annual Payroll Growth

Chart 6: United States Economic Demographic History and Forecast, Annual Payroll ($1,000) Annual
Growth Rate
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Establishment Growth

Chart 7: United States Economic Demographic History and Forecast, Establishments Annual Growth
Rate
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Primary Firm * Growth

Chart 8: United States Economic Demographic History and Forecast, Primary Firms Annual Growth

Rate
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* DRG removel a small amount of double counting from the US Census Bureau SUSB Firm
data. Primary Firms is a better estimate of the TAM for these forecasts.
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Increasing Enterprise Mobility
Mobile Employee Growth

Chart 10: Number of Employees by Mobile Frequency, 2017-2022 CAGR
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Mever or Rarely . ==[A Daniel Research Group © (2018)
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Based onDRGs analysis of Bureau of Labor Statistics data and forecagibile employees
(Often and Mostly/Always) growth wiihcreag 37.5% faster than tota@imployeegrowth Over

the forecast period, the number of mobile employe#tsnerease by over 1.7 millionThe only
mitigating factor might be the substitution cdpital in the form of remote service anepair
technologies forlabor, whichmay increase Enterprise Desktop PC demand. Nevertheless,
provisioning the expandingopulation of mobile workers had been, and will continue to be a
major driver ofEnterprise Mobile PC and Tablet demand.

Changing User Behaviors and Preferences, and loT

The opportunity to migrate ever more legacy and manual business processegrteirise
SegmentandLife-Managementasks in the&ConsumerSegmentto Mobile PersonalComputing

and CommunicationDevices continues to drive demand. This has always been, and will
continue to be, the primary growth driver.  Over the next five years, lyrowEnterprise
mobility applications that specifically exploit the adaptability of new emerging technologies and
the adoption of Internet of Thing®( ) architectures and infrastructures will drive most of the
market growth. Interface processes utiliggcanning, as well as voice and viewing wearables,
will increase the utility of mobile computing devices, particularly Enterprise Resource
Planning andSupply Chain Management systems.

Dl(;},DanieI Research Group RAgd 83, May 2018
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Replacement Rats
Both Consumer and&nterprise users replace thaistalled devices for the following reasons;

1 Loss or Damage Beyond Repair:The percent of devices replaced for these reasons is
uniform over time.

1 Physical Failure: This is a function of the underlyingMean Time to Failure
characteristics of the deng and can be expressed as a U shaped function.

1 Obsolescence: Actual obsolescence occurs when the device, while still functional, no
longer meets existing or anticipates futleeCase needs. Incented obsolescence
occurs when a compelling (for ndéadcnical or noreconomic) reason to replace with a
newly introduced device is presented. The probability that this will occur over time
produces a peaked curve.

Measuring and forecasting replacement rates can present serious challenges to the forecaster.

The simple question, AHow | ong do users keep
answer. Askingusefi how | oyogo winaevde and used a deviceo d
repl acement . Nei t hhave yaloweeslyourlaskdi envg ,c efi hbo w | Tohneg |

is that the decision to replace is influenced by current or future factorsall of which are
known or can be accurately predicted by users. Yet, predicting replacement rates @nid the
Shipments resulting from that activityfisndamental to producing accurate useful forecasts

The DRG EQS Market Models use a probability distribution input for the Retention Rate for
each cohort of new unit shipments in each year to compute the number of installed base units
removed/retires/fdaced in each future year. This parameter for this function reflects many
external causal influences including the economy, user behaviors, and market dynamics
including new product introductionsThe EQS models computeato output metrics

1 TheAverage Ageof the devices in the installed base in each year

1 The length of time it will take each year to replace the entire installed base given that
y e aUnih Shipments andnstalled Base bit Removal. This is th&®eplacement Cycle
Length (RCL) and is thebest measure that can be computed of the actual productive life
of the device. Since tHeQS methodology is directionally agnostic, we can compute the
Retention Ratgparameters values necessary to produce a t&Gét Therefore, the
RCL itself can beand most often is, an input variable.
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DRG has concluded that the rate of device replacement for almost all oPetsonal
Communication andComputing Devices in both the&€onsumer andEnterpriseSegmerg will
decreasever the next five year.The degredhat the RCLs will decrease, and therefore that
replacement rates will increase is device specific and depends on several factors including the
type of device, its historic trend, and the RCLs of substibutanalogousievices. Our RCL
assumptiosarebased on the followingfluencing factors and observations.

T

Theincrease in replacement ratess already started to appear for many devices

The strong economy facilitates acting on increasing discretionary spendorder to
gain or defend market stein the enterpris&egmentor meet additionalConsumer
entertainment okife-Managementvants.

Many devices are reaching ages where increased failure rates or performance degradation
impairs productivity or usefulness

New ConsumelLife-Managemenand Ehterprise Business ProcddseCases cannot be
meet with current devices

Increasing experiences with, or concerns about the vulneralafitplder devices to
security breaches

The eventual end of support foDesktop and MobilePersonal Computersrunning
Windows 7

Uses want to reduce the number of devices that provide similar functionality or meet the
same need. This is a particularly strong factor in the preferendevareswith heavy
content consumption usage, such as tabletsaradtphones

There is more inertia countering reasons to replace in the Ente§egaenthan in the
Commercial Segmentsince the capital and organizational investmentmeny times
greater for a business than a home

D R G @assumption for the rate at which replacemetesravill increase as measured by the
reduction of the RCL metric is product specific. For most products the criteria appted
reduce the RCL to the 20011 level. For most Personal Computing Devices this was the
prior RCL trough before the receintreasingRCL trend startedandmay be consideredstable
base levelFor other products the criteria was the RCL of an analogossbstitutionproduct.
For products thaDRG deemed already atstable base levebnly a very small decrease over the
forecast period was applied.
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Replacement Cycle Length

Replacement Cycle Length Total Personal Computing Devices

Chart 11: United States Total Personal Computing Devices, Replacement Cycle Length 2011-2022 (Years)
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Replacement Cycle Length Enterprise Personal Computing Devices

Chart 13: United 5tates Enterprise Personal Computing Devices, Replacement Cycle Length 2011-2022 (Years)
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Average Installed Base Age
Average Installed Base Agé Total Personal Computing Devices

Chart 15: United States Total Personal Computing Devices, Average Installed Base Age (Years) 1975-
2022
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Chart 16: United States Consumer Personal Computing Devices, Average Installed Base Age (Years) 1975-2022
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Average Installed Base Agé EnterprisePersonal Computing Devices

Chart 17: United States Enterprise Personal Computing Devices, Average Installed Base Age (Years) 1975-2022
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Form Factors
Inflection Point

Chart 1: Device Density - PCs and Tablets per Person and Employee
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Users will continue to reduce the number of devices they use. Debsiycés per Use)y has

been increasing since thatrioduction of the Desktop PC in 19#%5ossingone unit per user in

2015, and continuing to increase for the last two years. Based on our analysis of causal factors
and trends influencing the Annual Growth Rate of the Density-$ienees Density peakedt 1.1

units per user last year (2017) and will now begin to decline. There are several causal factors
supporting this conclusion.

91 Functional Duplication - Users abhor duplications and will reduce the number of device
used in order to reduce costs

1 Competing Form Factors - Convertible Mobile PCs and Detachable Tablets provide the
same basicunctionality of being mobile and providing both keyboard and teaochen
interfaces.

1 Changes in User Behavior and Preferencets User preference for content consurap
device is in a state of flux and is evolving into new segmentation categsriesers have a
variety of screen options ranging from Smartphones, to Tablets, to PCs, to Televisions.

1 IoT - Many devices used primarily for content capture and contrelpaing replaced with
embedded scanning or voice controlled devices.
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Changing Device Market Penetrations

Chart 2: United States Personal Device Market Penetration, 1975-2022, May 2018 Forecast
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While our forecast for Total Computing Deviceglfk blue bars) closely follows the fitted
model based on historic datargwn line), there are tw major shifts from neaerm trends

related to changing form factor preferences.

1. The Total Mobile PCs and Tabletgd line) percent of Total PCs is still increasing, but at a
decreasing rateas Desktop PCss a percent of Total PQgreen ling asymptdically

approache its long term core base level.

2. Mobile PCs fpurple line) is increasing its share of Total Mobile at the expense of Tablet PCs

(light blue line)
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Changing Consumer Content Consumption Device Preferences

The Consumer Technology Association (CTApnducts an annual survey of consumer
technology ownership. Based on our analysis of that data we have concluded that consumers are
beginning to make choices betweamartphones and@ablets as their singleommunicaibn and

content delivery device, as evidenced by the 2017 data points in the following clAarts.
increasing proportion of users are now choosing one or the other, rather than both.

Percent of Households with Either Tablet or SmartPhones
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https://www.cta.tech/

2 i r(HyHrid BCs)

At first glance one could concludéhait Convertible Mobile PCs and Detachable B known

as Hybrid PCs or-in-1 PCs, offer the same functionality to users. Both are mobile and provide
both traditional keyboard and touskreen inputs. Howevethis is not the case.The key
differenceis thatboth parts of the Detachable Tablet are independently mobilewhile the
Convertible Model PC is also mobile, is still is one integrated device. Ergonaneckanical
failure, Price/Performanceand ConsumerLife-Managementand Enterprise BusingsProcess
UseCase suitability will influence which device users will prefer.

The more likely the need tseonly a touch screen, atdifferent time and placedh the need to

usea keyboardthe more suitable the Detachable Tablet is over the CdbleerMobile PC.
Detachable Tablets are more suitable in collaborative and/or social setting where the touch
screen is physicsl passed from one person to anotherConvertible Mobile PCs are more
suitable where the need for the touch screennfobile data capture or presentationasly
occasional Our analysis concludethat given the distribution of Consumer and Enterprise
mobile UseCases,userswould prefer Detachable Tablets to Convertible Mobile PCs, and
Traditional Mobile PCs to Convertible Mde PCs.

Convertible Mobile PCs Percent of Total Mobile PCSUnit Shipments
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