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4Q22 VAR Survey: Entering The
Later Innings Of The Hardware
Downcycle

Our 4Q22 VAR and CIO Surveys show a 3rd consecutive cut
to 2022 HW budgets, and expectations for 10bps growth
deceleration into 2023 (to +1.5%; unchng from 3Q22), led by
flat to declining Server and PC spending vs. LSD Storage
growth. At vendor level, IBM/DELL screen more positively
than HPQ/LOGI.

4Q22 CIO and VAR Surveys show Hardware growth expectations continuing to
moderate into 2023, with Storage expected to outperform PCs and Servers. Our
4Q22 CIO survey shows that ClIOs now expect 2022 IT Hardware spending
growth of 1.6%, a 10bps cut from 1.7% Y/Y growth in our 3Q22 CIO survey
(Exhibit 1). CIOs expect hardware growth to decelerate a further 10bps in 2023,
to +1.5% Y/Y growth (Exhibit 2), the slowest of all technology categories,
although these expectations are unchanged from our 3Q22 CIO survey (Exhibit
3). Results from our 4Q22 VAR Survey directionally align with the CIO survey
results (Exhibit 4), and show 2023 growth is expected to decelerate across
Servers (down 180bps Y/Y, to -0.1% Y/Y), PCs (down 170bps Y/Y, to +0.1% Y/Y),
and Storage (down 170bps Y/Y, to +2.4% Y/Y), with spending up-to-down ratios
in 2023 strongest for Storage (4x), and weakest for Servers (1.1x; Exhibit 5). The
macro environment is in large part to blame for the more cautious hardware
spending outlook in 2023, as 35% of VARs cite customers cancelling, pausing, or
downsizing projects because of macro concerns (Exhibit 6); however, a
normalization of order trends after notable demand pull-forward in 2022 is also
a contributing factor to the 2023 slowdown (Exhibit 7). In response to slowing
demand, VARs are seeing an increase is discounting, with a net 38% of VAR
respondents pointing to greater Y/Y vendor discounting in 2023 vs. just 13% net
in 2021, a sign of greater pricing pressure in 2023 (Exhibit 8).

However, the 4Q22 survey data also suggests we could be entering the final
innings of the hardware downcycle. The 10bps Y/Y reduction to 2022 Hardware
budgets in our 4Q22 CIO Survey marks the third consecutive cut to 2022
Hardware budgets (Exhibit 9), with peak to trough cumulative hardware budget
cuts this cycle totaling 90bps (2.5% to 1.6%). Looking at past hardware
downcycles (2011, 2016, and 2019), we've typically seen 3-4 consecutive negative
ClO Hardware budget cuts totaling 90-180bps cumulatively before budget
expectations stabilize (Exhibit 10). Historically, hardware net income estimates
have been revised lower alongside these ClO budget cuts, driving accelerating
hardware stock underperformance (Exhibit 11). The data this cycle is pointing to a
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similar dynamic, as hardware net income expectations have been cut by 5% in the
last 9 months alongside the last 3 CIO Hardware budget cuts (Exhibit 12), driving
hardware stock underperformance. However, as the magnitude of hardware
budget cuts slows, so does the magnitude of negative net income revisions and
the pace of hardware underperformance. As a result, we believe the 4Q22 CIO
and VAR data is telling us that there is still some downside risk to 2023
Hardware budgets, but that spending expectations could bottom/stabilize in the
next 1-2 quarters, which should lead to moderating negative hardware earnings
revisions and slowing Hardware stock underperformance, before budgets
potentially recover in 2H23.

Vendor level data from our 4Q22 VAR Survey reads most cautiously for UW
rated LOGI and HPQ, while results for DELL were more mixed, and IBM leans
positively. VARs expect the rate of business performance to deteriorate Y/Y
across all hardware vendors in 2023 (Exhibit 13), with LOGI spending expected to
decline 0.5% Y/Y (-340bps Y/Y), HPQ expected to grow 0.6% Y/Y (-50bps Y/Y),
and DELL/EMC expected to grow 1.5% Y/Y (-210bps Y/Y). Below, we provide
additional vendor-level takeaways from our 4Q22 VAR Survey (Exhibit 13), with

slides summarizing our 4Q22 VAR Survey following.
IBM (OW): Positioning vs. peers improves, but not out of the woods yet.

e IBM IT services spending intentions improved vs. peers in 4Q. In 4Q, IT
Services net spending intentions with IBM upticked 13 points Q/Q to +5%, a
notable improvement. IBM net spending intentions now outpace the IT
Services average by 13 points (Exhibit 14), which we believe reflects the
changes IBM has made internally, and traction with IBM Garage.

e However, IBM remains at risk of IT Services consolidation and budget
share loses due to the shift to cloud. A net 8% of IT Services experts cite
IBM is a net budget share donor due to vendor consolidation, tied with
Cognizant as the vendor most at risk of budget share losses (Exhibit 15).
We believe this introduces risk into 2023 growth, as customers have
diversified IT services providers due to labor shortages and strong demand
in 2021 and 2022, but we see the potential for demand to moderate in
2023 due to the macro environment. Additionally, a net 7% of CIOs cite
that IBM is expected to be the largest budget share donor due to the shift
to the cloud over the last 3 years, flat with the past 3 quarters (Exhibit 16).
This is 7 points ahead of legacy tech peers and marks a strong
improvement from 2021 survey data points, however, we'd like to see this

improvement persist in the coming quarters.

DELL (EW): Growth expected to decelerate in 2023 as storage partially offsets
PC and server weakness.

o VARs expect growth to decelerate in 2023. VARs expect spending with
DELL to grow 1.5% Y/Y in 2023, a ~210bps deceleration from 3.6% in 2022
(Exhibit 13), as PC and server demand slows following a robust upgrade
cycle/demand pull-forward from 2H20-1H22. Storage is expected to
outperform Servers and PCs in 2023, which aligns with DELL management
commentary from F3Q earnings that storage demand remains relatively
robust (although not immune to macro pressures), while Server
performance missed expectations and PCs face a challenging 2023.

FOUNDATION
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e PowerStore is gaining further traction. ~80% of VARs cite seeing increased
adoption of DELL PowerStore (Exhibit 17), up from ~70% in our 4Q21 VAR
Survey, which aligns with our consistently improving PowerStore checks
and TTM DELL storage share gains. In fact, DELL gained ~170bps of
midrange external storage market share Y/Y in 3Q22 on a TTM basis (ex-
China), due in part to PowerStore gaining further traction in the mid-
market.

e DELL's positioning in HCI deteriorates, gap with NTNX widens. 20% of
VARs cite DELL as the best positioned hyperconverged infrastructure (HCI)
vendor, down 10 points vs. our 4Q21 VAR Survey, while 35% of VARs see
NTNX (covered by Meta Marshall) as the top HCl vendor, up 10 points Y/Y
(Exhibit 18). After surpassing NTNX as the best positioned HCI vendor for
the first time in our 4Q21 VAR Survey, DELL has fallen back to its #2
positioning. While this reads incrementally negative for DELL, we would
note that in our 3Q22 CIO Survey, 25% of Hardware domain experts cited
that they are using/likely to purchase DELL HCl, surpassing NTNX (22%) for
the first time in 6 surveys.

HPQ (UW): Growth expected to be most challenged in 2023 as PC &
Peripherals demand decelerates and discounting accelerates.

e VARs expect just 0.6% Y/Y growth in 2023. VARs expect spending with
HPQ to decelerate by ~50bps Y/Y in 2023, to 0.6% Y/Y, the second
weakest growth rate of any Hardware vendor surveyed this quarter. We
would note that HPQ's downward growth revision is driven by both
smaller (bottom 50% by revenue) and larger (top 50% by revenue) VARs
(Exhibit 19), with the larger downward revision coming from the smaller
VARs (down 60bps to 0.4% Y/Y). The deceleration in 2023 growth is
largely driven by weaker PC and PC Peripherals spending expectations in
2023, which also reads more cautiously for HPQ's recent acquisition of
POLY.

e HPQ's pricing power set to reverse in 2023. A net 31% of VARs say that
HPQ is discounting more today vs. 1year ago (Exhibit 20), which is a major
reversal from 12 month ago, when a net 12% of VARs said that HPQ was
discounting less than 1year ago (ie. taking pricing). This data aligns with
our view that HPQ's pricing strength from the last 12 months, a product of
tight supply and strong demand, is eroding as demand moderates and the
use of promotions accelerates.

LOGI (UW): Facing peripherals spending declines in 2023.

o Declines in peripherals growth in 2023 reads cautiously for LOGI. For the
first time in 6 quarters, VARs expect PC peripherals spending to decline in
NTM, by 0.3% Y/Y (vs. 2-4% Y/Y growth in 2021-2022; Exhibit 21). As a
result, VARs expect LOGI to see the greatest slowdown in business
performance in 2023, with growth expected to decelerate 340bps Y/Y, and
decline 0.5% Y/Y, below amongst all vendors surveyed. While LOGI's PC
peripherals business skews more heavily to consumers (vs. commercial),
commercial has been a growing part of LOGI's peripherals business, and
when coupled with deteriorating consumer electronics and PC spending

intentions in our AlphaWise Consumer Pulse Survey, keeps us more
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cautious over the next 12 months.
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Key Exhibits
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Exhibit 1: CIOs revised their 2022 Hardware budgets 10bps lower, to +1.6% Y/Y, in our 4Q22
survey, the 3rd consecutive cut to hardware budgets.

2022 External IT Spending Expectations
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Exhibit 2: ClOs expect hardware budgets to
grow 1.5% Y/Y in 2023, a 10bps deceleration
from 2022 and the slowest growth of any Tech
industry in 2023...

External IT Spending Intentions (4Q22 Survey)
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Exhibit 3: ...however, 1.5% Y/Y growth in 2023
is unchanged from our 3Q22 CIO Survey,
showing some stabilization in budgets.

2023 External IT Spending Expectations
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Exhibit 4: Our 4Q22 VAR survey similarly shows expectations for a slowdown in hardware spend
in 2023, with storage and PC growth to decelerate by ~170bps Y/Y in 2023, and server growth to
inflect to Y/Y declines, down 180bps Y/Y.

VAR Survey: Year-on-Year Average Revenue Growth
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Source: Morgan Stanley Research, AlphaWise (n=20)
Exhibit 5: VARs expect a greater upward revision to storage (4x) spending in 2023 relative to
servers (1.1x) and PCs (1.5x).
2023 VAR & CIO Spending Expectations by Category
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Exhibit 6: VARs indicate macro concerns are a primary culprit of decelerating hardware budget
growth, with 35% of VARs citing customers cancelling, pausing, and/or downsizing projects due to
the macro environment.

What % of Customers Are Reaction to the Macro
Environment by Taking the Following Actions?

mPCs Servers/Storage

18%

13% 14%

Cancelling orders Pausing or pushing out the Placing smaller orders or
timing of projects revising orders down

Source: Morgan Stanley Research, AlphaWise (n=20)

Exhibit 7: VARs expect the pull-forward of orders for PCs and Servers to moderate Y/Y in 2023, but
meaningfully accelerate for Storage.

% VARs that Saw/Expect to See Customer Order Pull-Forward by Category
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Source: AlphaWise n=60 (US and EU data), Morgan Stanley Research
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Exhibit 8: VARs are seeing greater discounting today vs. last year, which we believe is a function of
improved supply coupled with weaker demand.

Are Hardware Vendors Offering More, Less or the Same
Level of Discounting vs. 1 Year Ago?
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Exhibit 9: Historically we have seen 3-4 downward revisions to Hardware growth during an
enterprise hardware downturn, of 90-180bps in magnitude. Our 4Q22 CIO survey marked the third
downward revisions to hardware growth, but budgets are now 90bps lower vs. the peak.

CIO Hardware Budget Cumulative Revisions (After Initial Downward
Revision)
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Exhibit 10: So far, 2022 Hardware budgets have been revised lower three consecutive times by a
total of 92bps, similar to the 2019 hardware downcycle.

CIO Hardware Negative Budget Revision During Past Cycles (Peak to Trough)
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Exhibit 11: In 2011, theinitial upward revision to Hardware budgets was followed by a multi-
quarter period of downward revisions, which drove 33 points of Hardware stock underperformance
vs. the S&P 500.

Weighted Average Hardware Stock Performance vs. S&P 500 & CIO 2011 Hardware
Budget Growth Expectations
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Exhibit 12: Hardware net income estimates have been revised down alongside Hardware budget
expectations.

Hardware Net Income Revisions vs. CIO 2022 Hardware Budget Growth
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Exhibit 13: VARs expect spending growth to decelerate across all hardware vendors in 2023.
Reseller Business Performance by Vendor (4Q22 Survey)
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Exhibit 14: IBM IT Services net spending intentions vs. peers improved to +13% in our 4Q22 CIO
Survey.
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Exhibit 15: However, IBM remains the most at
risk of IT services vendor consolidation.

Net Share Gainer (Donor) from IT Services Vendor Consolidation
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Exhibit 17: ~80% of VARs see increased adoption of Dell PowerStore,
up from 68% in our 4Q21 VAR Survey...

Vendor Most Negatively Impacted by Increased Adoption of Dell PowerStore

NetApp 25%

HP Enterprise (incl. Nimble)

25%

| don't see increased adoption of Dell
PowerStore

20%

Pure Storage 10%

Nutanix 10%

My reseller business is not impacted by
Dell’s new mid-range PowerStore platform.

10%

Source: Morgan Stanley Research, AlphaWise (n=60)

Exhibit 19: The deceleration in HPQ 2023 growth expectation was
driven by both large and small VARs.

HPQ Growth Expectations by VAR Size

m 2022 Growth 2023 Growth
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Source: Morgan Stanley Research, AlphaWise (n=60)
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Exhibit 16: While CIOs continue to expect IBM
to lose budget share over the next 3 years due
to the shift to the cloud, this has improved in
recent surveys.

9% of CIOs Expecting Vendor to Have Largest Gain or Loss of Incremental Share of IT Budget as a
Resultof Shiftto Cloud in Next Three Years
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Exhibit 18: ...but HCI positioning downticked vs. NTNX.
% VARs Citing NTNX / DELL As Best Positioned HCI
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Exhibit 20: A net 31% of VARs say that HPQ is discounting more today
vs. 1 year ago, indicating a more competitive pricing environment.

Is HPQ Offering More, Less or the Same Level of Discounting vs.
1 Year Ago?
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Exhibit 21: VARs now expect PC peripherals spend to decline Y/Y in the next 12 months, down
~300bps Y/Y.

PC Peripherals Growth Expectations (NTM, Y/Y Growth)
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Morgan Stanley

Hardware Growth to Lag Tech Sector in 2023
As Demand Slows Across All Categories
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4Q22 VAR Survey: Entering The Later Innings of the Hardware Downcycle

January 12, 2023

While We Remain Constructive on the Long-Term IT Spending Outlook...

Over the next 3 years, CIO survey results continue to show structurally
higher demand for technology post-COVID.

CIO Long Term IT Spending Intentions: Net % of ClOs Expecting an Increase
in IT Spend as a % of Revenue Over the Next 3 Years - Trailing 4 Quarter
Average
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4Q22 VAR Survey: Entering The Later Innings of the Hardware Downcycle
January 12, 2023

..IT Growth Is Expected to Moderate in 2023, With Hardware Trailing Other Categories

...and CIOs expect growth to decelerate across all
categories in 2023, with Hardware the slowest
growing Tech group.

VARSs’ IT spending up-to-down ratio is the
lowest in 4 years...

VAR IT Spending Growth Expectations External IT Spending Intentions (4022 Survey)
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4Q22 VAR Survey: Entering The Later Innings of the Hardware Downcycle
January 12, 2023

VARs Cite a Broad Deceleration Across All HW Categories As Macro Eats Into Budgets

VARs expect growth to decelerate across all
Hardware categories after working through
backlogs in 2022...

VAR Survey: Year on Year Average Revenue Growth

Pre-COVID Average 2022 Growth m 2023 Growth
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*Historical average from 2016 2019, Mo historical average for PCs. External IT Hardware resulis from 4Q22 CIO Survay.

...with ~35% of VARSs citing customers cancelling,
pausing, or downsizing projects due to the macro
environment.

What % of Customers Are Reaction to the Macro

Environment by Taking the Following Actions?
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Source: AlphaWise, Morgan Stanley Research. VAR survey (n=60), CIO survey (n=100)
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4Q22 VAR Survey: Entering The Later Innings of the Hardware Downcycle
January 12, 2023

Storage to Be Most Resilient in 2023 Due to Stronger Demand & Order Pull-Forward

VARs expect storage to maintain the strongest
growth and highest up-to-down ratio in 2023.

2023 VAR Spending Expectations by Category

Flat = Down Up-::t?: wn
0% 20% 40% 60% 80% 100%

Storage is the only hardware segment expected to
see greater order pull-forward in 2023 vs. 2022.

Did Customers Pull-Forward Spend Due to Elongated Lead
Times, and |s Pull Forward Expected in 20237

Pulled forward/accelerated spending in 2022
m Expect to forward/accelerate spending in 2023
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15%
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Source: AlphaWise, Morgan Stanley Research. n=60
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4Q22 VAR Survey: Entering The Later Innings of the Hardware Downcycle
January 12, 2023

PC Growth Decelerates Further in 2023, But Upticks in CIO Priority & Defensibility

PC growth to decelerate further in 2023 as inventory ...driven exclusively by smaller VARs that
is worked down and past purchases are digested... saw stronger growth in 2022.
VAR PC Growth Expectations (Y/Y Growth) Year on Year PC Growth Expectations
m 2022 Growth 2023 Growth
4.0%
2.8%
s +100 bps _» 1.8% \'\
2.0% — - b
- \ ~440 bps
1.0% 057 !
0.0%
1.0%
2.0% 1.6%
Large VARs Small VARs
2020 2021 2022 2023 (Top 50% by Revenue) (Bottorn 50% by Revenue)

(4020 Survey) (4021 Survey) (4Q22 Survey] (4022 Survey)

However, PC prioritization & defensibility upticked in 4Q CIO survey.

Change in Hardware Related Project Priority

. Change in Change in Hardware Project Defensibility
{Change in % of Respondents; 4Q22 vs. 3Q22 Survey)

(Change in % of Respondents; 4022 vs. 3Q22 Survey)

3% 2% 1% 0% 1% 2% 3% -3% -2% -1% 0% 1% 2% 3% 4%
Digital Transfarmatian kA Data Center Build out I (1
N-"ML 0% Digital Transformation 3.0%
| Desktop/Laptop Equipment I 3 [ DesktopLaptop Equipment  EIgA
Artificial Intelligence [ Maching Learning . 1.0% AlML . .00
Hyperconvarged Infrastructure 0.7 Storage Software . RIEA
Servers/Mainframe Equipment W 0.3% Hyperconverged Infrastructure 0.0%
Slerage Hardware 0.0%, Infrastructure Hardware 0.0%
Printers 0.0% Servers/Mainirame Equipment 0.0%:
Data Center Bulld out 0.3l DW/BLAnalytics 1.0% I
Starage Software 0.7% Storage Hardware 1.0% .
Flash Sterage 0.7% Il Priritars 1.0% I
Cloud Compuling 1.3 - Cloud Computing 2. 0% | INEGNINING
Infrasiructure Hardware 1.3%: I Flash Storage 2.0% I

Source: AlphaWise, Morgan Stanley Research. VAR survey (n=60), CIO survey (n=100)
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VARs Now Expect Server Spending to Decline in 2023

Server revenue expected to decline in 2023, the first year of declines
outside of COVID in the last 6 years, with Servers also exhibiting the
lowest up-to-down spending ratio, after clearing backlog in 2022.

VAR Survey: Year-on-Year Server Spending Expectations

6.0%

4.0%

2.0%

0.0%

-2.0%

u This year vs. last year

Next year vs. this year

4.6%
3.3%
3.1%
2.92’0 2.7{)/;
o o 2.1%
1.9%1.9% 7%
| .
-0.4% 0-1%
-1.0%
4Q16 4Q17 4Q18 4Q19 4Q20 4Q21 4Q22
Source: AlphaWise, Morgan Stanley Research. n=60
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4Q22 VAR Survey: Entering The Later Innings of the Hardware Downcycle
January 12, 2023

VARs Also Now Expect PC Peripherals Spending to Decline Y/Y in 2023

VARs expect NTM PC peripherals spending growth to decelerate ~3
points and decline slightly Y/Y.

PC Peripherals Growth Expectations (NTM, Y/Y Growth)

4.0% 3.5% 3.5%

3.0%
2.0%
1.0%

0.0%

-0.3%

-1.0%
3Q21 CIO 4Q21 VAR 1Q22 CIO 3Q22CIO 4Q22 VAR
Survey Survey Survey Survey Survey

Source: AlphaWise, Morgan Stanley Research. VAR survey (n=60), CIO survey (n=100)
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4Q22 VAR Survey: Entering The Later Innings of the Hardware Downcycle
January 12, 2023

Discounting is Returning, Which Contributes to the HW Growth Deceleration in 2023

VARs expect to see an increase in discounting Y/Y, as the industry moves past supply
shortages and demand slows due to macro concerns and demand digestion from prior

quarter.
Are Hardware Vendors Offering More, Less or the Same Are Hardware Vendors Offering More, Less or the Same
Level of Discounting vs. 1 Year Ago? Level of Discounting vs. 1 Year Ago?

Less % m More % *MNet Less % m More % * Meat

60%
60%

o, —

20%
20% -/

0%

20%
-20%
20 -40%
. 4Q21 4Q22 40Q21 4Q22
'40?"‘0 | \ I | Y |
4Q18 4Q19 4Q20 4Q21 4Q22
DELL HPQ

Source: AlphaWise, Morgan Stanley Research. VAR survey (n=60), CIO survey (n=100)
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January 12, 2023

Cloud Growth to Slow Near-Term, But Remains Long-Term Priority

Cloud prioritization and defensibility minorly downticked in our latest CIO survey...

Change in Hardware Related Project Priority Change in Change in Hardware Project Defensibility
(Change in % of Respondents; 4Q22 vs. 3Q22 Survey) {Change in % of Respondents; 4Q22 vs. 3Q22 Survey)
3% 2% 1% 0% 1% 2% 3% -3% 2% -1% 0% 1% 2% 3% 4%
Digital Transformation L KA Data Genter Build out I . 0%
AUNL I .0 Digital Transfermation I 20
Desktop/Laptop Equipment I 1.3 Desktop/Laptop Equipment I .0
Artificial Intelligence / Machine Learning . 1.0% AlML . 1 .0%
Hyperconverged Infrastruciure . 0.7% Storage Saftware . 1.0%
Servers/Mainframe Equipment W 0.3% Hyperconverged Infrastructure 0.0%
Storage Hardware 0.0% Infrastructure Hardware 0.0%
Printers 0.0% Servers/Mainframe Equipment 0.0%
Data Genter Build out 0.3% 1 DW/BI/Analytics 1.0% IR
Storage Software 0.7% Storage Hardware 1.0% N
Flash Slcra.ge 0.7% Il Printars 1.0% N
e SEEETITET R
: Flash Storage 2.0% NG

...but CIOs still expect nearly 50% of workloads to reside in the cloud by the end of 2025, a
long-term threat to Hardware vendors.
Anticipated Location of Application Workloads in 3 Years (% of Total

Growth Trajectory of Public Cloud Solutions Demand Warkloads)
4018 VAR Survey 240193 VAR Survey 4020 VAR Survey

= 4021 VAR Survey = 4022 VAR Survey _ .
End of 2025 (Jan 23) A6%
e _ - . -
o - e _ - .
I ‘ 5% 5% 5%
C om " " ‘ " % 4 sew — . -

Yes, growth rate is accelerating Yes, growth rate is steady but off Mo, clear deceleration in growth
a larger base » On-Premise Total Co-Location Total = Managed Hosting Tolal Public Cloud Total

Source: AlphaWise, Morgan Stanley Research. n=100
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The Incremental Cuts to Hardware Budgets
Are Slowing, Suggesting We Could Be
Nearing The Bottom
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January 12, 2023

Hardware Sees 3" Consecutive Cut to CIO Budget Growth in 4Q22 Survey...

2022 Hardware budget growth was revised ...marking the 34 consecutive negative revision
10bps lower in 4Q22... to growth expectations
2022 External IT Spending Expectations ClO Hardware Budget Cumulative Revisions (After Initial Downward
3Q22 Survey  m4Q22 Survey  +Change in Growth (3Q22 to 4Q22 Survey; bps) Revision) —— 2011 Cycle 2016 Cycle
5% —i— 2019 Cycle — + — 2022 Cycle
0.0%
3.7% 3.6%

4%, 0.2%

2%
2.9% 3.0% 2.9%;, -0.4%
6% 2.8%

3.2%
” § o ——— . -0.6%
2% [ 1.7% 1.8% \ -:lzu
1% =1.2%
-1.4%
*

-1.6%

,.-_____-_____-_____-__

0%
28 bps (7 bps] (8 bps| .
A% 2.0%
Software Communications Services Hardware Total 1st Downward  2nd Revision  3rd Revision  d4th Revision  5th Revision
Revision
%, -

...........

*1Q Survey for 2016 reflects 40 Survey (Year 1) astimate because quesbon was not asked

In past cycles, we’ve typically seen 3-4 negative revisions to Hardware growth before
budgets stabilize, indicating we are perhaps close to the end of the cycle.

Source: AlphaWise, Morgan Stanley Research. n=100
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...Indicating the Majority of Negative Estimate Revisions Could Be Behind Us

Historically, Hardware net income estimates are
revised lower alongside CIO budget cuts...

Hardware Net Income Revisions vs. CIO 2011 Hardware Budget Growth

Expectations
w—Hardware ex-AAPL NI Revisions 3010 Survey A0 0 Survey
w011 Survey 2011 Survey w3011 Survey
A1 Survey
6%
&
4% 3.5%
2%
0%
2.5%
-2% ~
S
-4%
Majority of the estimate revisions occurred once ClOs began
g9 revising down 2011 Hardware growth expectations 1.5%
‘e e e r T ¥z ¥o&o§omoaos
= & a £ 5§ = € 5 o A4 5 2 O F- 1
§ 2 4 5 38 8§33 2§83 452¢ ¢4

...and the data is potentially pointing to a
similar dynamic playing out this cycle as well.

Hardware Net Income Revisions vs. CIO 2022 Hardware Budget Growth
Expectations

5%

3%

-3%

-T%

9%

Given we believe we’re close to the CIO survey budget growth trough, we believe most
negative IT Hardware earnings revisions could be behind us.

e Hardware ax-AAPL NI Revisions (LHS) 3021 Survey
{021 Survey 022 Survey
2022 Survey —3022 Survey
022 Survey
/7_7%1
A
7
-5%
- — - o™ o o o o o o o o4 o o o o3 o o o
ko3 > o = £ Ir.l_j B = = = =] i O = o =1 o E &
c 2 4 & &£ £ £ 3 5 2 4§40 2 8 =8 ¢ =2 <«
Source: AlphaWise, Morgan Stanley Research. n=100

2.5%

2.0%

1.5%

0.5%

0.0%
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January 12, 2023

Hardware Stocks Underperform as Growth Expectations Are Revised Lower

Following the Great Financial Crisis, Hardware stock underperformance
accelerated as ClOs negatively revised 2011 growth expectations early
in the year, but slowed as budget expectations stabilized.

Weighted Average Hardware Stock Performance vs. S&P 500 & CIO 2011
Hardware Budget Growth Expectations

== Hardware ex-AAPL Stock Perf vs. S&P 500 (LHS) 3010 Survey
w4010 Survey w1011 Survey
2Q11 Survey w3011 Survey
w4 Q11 Survey
10%
0%
° 3.5%
-10%
-20%
2.5%
-30% —
-40% -33%
Majority of stock underperformance occurred once ClOs
o began revising down 2011 Hardware growth expectations o
-50% 1.5%
(=] [=T = — - - — — — — — — — — — o o oo o
= [&] c 0 = = = = _|3 [=:] [= N = (=] c 0 . =
§ 285 5 283328824858 ¢38z

As a result, Hardware stock underperformance should continue into early 2023, but
underperformance should slow as budget growth expectations bottom.

Source: Factset, AlphaWise, Morgan Stanley Research. n=100
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IT Hardware Company Specific Takeaways:

IBM (OW) Checks Improve, But Not Out of the Woods
DELL (EW) Growth To Be Supported by Storage
HPQ (UW) Negatively Impacted by PCs & Discounting
LOGI (UW) Facing Peripherals Market Declines in 2023
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2023 Growth: VARs Expect Growth to Decelerate Across All Hardware Vendors

Reseller Business Performance by Vendor (4Q22 Survey)

2022 Growth m 2023 Growth
5.0%
-_—————
3.5% ( 3.6% ! -————
3.1% \ 3%\ : : (29%
2.4% ———— | I
21% | | . ( S
| 1.5% 1 1.8 /o\ 1 I 1
I I 12% 1 qq90 1, I
I I I 0.6% I I
| 1 1 | I |
1
I | . t l -I
| 1 1 | I |
i I 1 | -0.5%|
Pure Storage NetApp Hewlett Packard Del/EMC Nutanix | HP Inc (PC + | ! Logitech I
Enterprise {incl. ‘ﬁ_ _" \ Printer) J ! ,
Nimble) === —— - T —
Source: AlphaWise, Morgan Stanley Research. n=60
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IBM (OW): See Minor Positioning Improvements, But Still Expect 2023 Deceleration

While IBM IT Services spending intentions vs. peers improved in 4Q...

Met Spending Intentions with IBM IT Services vs. Peers from IT Services
Domain Experts

30%
RHT " AHT
Acquisition Acquisition
Amnounced Closed 20%
12o4] 222078} (AL
0%
[ || - 0%
%,
5%]
10%((10%) 0%
(172%) -20%
(223%)

-30%
mmmvvvvmmmmmcﬁh—cﬁwmmgﬁmﬁwwm
EEEEEEEEEEEEEREEEEE I R
LoV T I ¥ I ¥ B Y B oY) (ST <V I TR ST R <Y ) L I I Y Y I I S I oV B SV B SV B ST AT
= £ f £ 2 £ O €L & C o E E E E £E £ £ £ £ £ £ ¢C
$3858338233858538358358383833%

*IT Senvices peers inciude Accentuve, Capgemin, Cognizanf, Deloifts, DXC.

..IBM remains at risk of IT Services vendor ...and budget share loss due to the cloud, although

consolidation... sentiment has improved in recent surveys.
Net Share Gainer (Donor) from IT Services Vendor Consolidation % of ClOs Expecting Vendor to Have Largest Gain or Loss of Incremental Share of [T Budget
0% as a Result of Shift to Cloud in Next Three Years
% 8% = |BM Rank (out of 17 vendors) =Bl Met Gain (Loss) Mature Tech Peer Avg. Net Gain/Loss
0%
- Pre Red Hat “RHT Acquisilion * RHT Acquisition Closed
5% " % G Announced (7a:2019)
4%, o (10/:28:2018)
-6% | 6%]
0% IE
-8% 8% rm
"“‘-m-x. 2% a%
A0 10% 0% mum 0% 0%
5% 4% 4% 4% -12%
149 |
3 % 6%
0%
IBM | Cognizant ~ DXC Wipro  Deloitte Capgemini TCS  Accenture Infosys 18% . H H. H
gl P i} Sy e 15 37 |
pechesewoooegge8rsyy Yy Y
g g Qo 0 QQ Qo9 Qg Q000 Qoo Qg Qg0 Qga Qg Qg
— N M T — & M T ~—~ N N T — O M T — N ™| o — N

Source: AlphaWise, Morgan Stanley Research. IT Services survey (n=60), CIO survey (n=100)
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DELL (EW): Data Points Mixed, But Storage to Support 2023 Growth

VARs expect DELL growth to decelerate in
2023, but outperform HPQ...
Reseller Business Performance by Vendor (4022 Survey)

2022 Growth

2023 Growth
5.0% \
\\
¥ 3.5% 3.6%
3.1% \ 3.1% \
\ \ 2.9%
2.4% | [
2.1% ¥ \
150 1.8%y |
. L RT N "
0.6% I".
- '
i — i [ T ) o
0.5%
Pure Storage NetApp Hewlett Packard DellEMC MNutaniz HF Inc (PG + Logitech
Enterprisa (insl, Printer)
Nimibhe) —_—

PowerStore traction continues, with 80% of VARs
seeing increased adoption (up from 68% in 4Q21)...

Vendor Most Megatively Impacted by Increased Adoption of Dell
PowerStore

MetApp 25%

HP Enterprise {incl. Nimble) 25%

| don't see increased adoption of Dell
PowerStare

20%

Pure Storage 10%

Mutanix 10%
My reseller business is not impacted by
Dell's new mid range PowerStora
platform,

10%

...largely driven by more robust storage
demand

VAR Survey: 2023 Revenue Growth (Y/Y Growth)
3.0%

2.4%

2.0%

1.0%

0.1%

0.0%

-0.1%

-1.0%

Server PC Storage

...but HCI positioning downticks vs. NTNX

% VARs Citing NTNX / DELL As Best Positioned HCI

Vendor
Mutanix —DELL

65%

55%
45%
35% 30%

N 25%
25% 20% 20%

15% 15%

15%

5%

4017 4018 4Q19 4020 4021 4Q22
Source: AlphaWise, Morgan Stanley Research. n=60
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HPQ (UW): Negatively Impacted by PC Growth Deceleration & Return of Discounting

VARs expect HPQ to be one of the slowest growing
Hardware vendors in 2023...

Reseller Business Performance by Vendor (4Q22 Survey)

2022 Growth u 2023 Growth
5.0%
—\
3.6%
2.9%
1.5%
1.1%
0.5%
Pure Storage MNetApp Hewlatt Packard DellEMC Mutanix HFP Inz (PC + Lagitech
Enterprise {incl. Printer)
Mirmble)

...as PC growth decelerates to roughly flat
YIY...

VAR PC Growth Expectations (Y/Y Growth)

5.0% 4.8%
4.0%
3.0%

2.0%

0.0%

2020 2021 2022 2023
(4Q20 Survey) (4Q21 Survey) (4Q22 Survey) (4Q22 Survey)

...and discounting returns more significantly than peers.

Are Hardware Vendors Offering More, Less or the Same

Level of Discounting vs. 1 Year Ago?

Less % m Mare %
60%
40% -

20%
0%
-20%
-40%

4Q21 4Q22

1 . J

DELL

+Meal

4Q21 4Q22

——

HPQ Source: AlphaWise, Morgan Stanley Research. n=60
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LOGI (UW): For The First Time, LOGI Faces PC Peripherals Declines in 2023

NTM PC peripherals spending expected to ...as more customers digest purchases from
decline 0.3% Y/Y in 2023... the last 2 years as WFH trends normalize.
PC Peripherals Growth Expectations (NTM, Y'Y Growth) NTM PC Peripherals Growth (Y/Y Growth) I 3022 CID Growth Expectations: 2.0%
4022 VAR Growth Expectations: -0.3%
o 3.5% 35% 3022 CIO Survey =4022 VAR Survey
3.0% 27% 7T Ty s0n
. ' I aa%
2.0% h . 1 "
e | 3% | 30%
1.0% ! 1 25%
~— 1 I
0.0% e | 13% |
o | I 7%
0.3% 0% 0% 0% 0% , : 0% 0% 0%
-1.0%
3021 CI0 4021 VAR 1Q22CI0 3Q22CI0 4022 VAR Decrease by Decrease by [Dacreasa by | Flal Increase by Increase by Incraase by
Survey Survey Survey Survey Survey =20% year 11-20% yeary 1-10% year 1-10% year 11-20% year =20% year
: oVer year over year l aver year OVer year oVer year over year

T =

VARs expect LOGI to see the greatest Y/Y growth deceleration (and slowest growth) in 2023.

Reseller Business Performance by Vendor {4Q22 Survey)

2022 Growth m 2023 Growth

5.0%
3.5% 3.8%
31% 3.1% 2.8%
24% 218 -
1.5% '
1.2% 1.1%
0.5%

Pure Storage Nethpp Hewlett Packard DellEMC MNutanix HP Inc (PC + Logitech

Enterprise (incl. Printer)

Mimile) \, J

Source: AlphaWise, Morgan Stanley Research., VAR survey (n=60), CIO survey (n=100)
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Risk Reward — IBM (IBM.N)

Set to Outperform as Macro Outlook Deteriorates

PRICE TARGET $152.00

Our $152 price target reflects a 15.5x EV/FCF 2023 multiple (slightly below average of CSCO,

NTAP, VMW, ORCL, CTSH) on $1149 FCF/share.

Consensus Price Target Distribution

Source: Refinitiv, Morgan Stanley Research

$11.00 L 2

$165.00
MS PT

Mean 4 Morgan Stanley Estimates

RISK REWARD CHART AND OPTIONS IMPLIED PROBABILITIES (12M)

usb
240
180

$144780-8
o \F\‘“M

60

0]

JAN 22 JUL 22

JAN 23

$207.00(+42.96%) Prob (>207.00)~3.9%

$152.00(+4.97%)
Prob (>152.00)~45.5%

$80.00(-44.75%) Prob (<80.00)~5.2%

JAN 24

Key: — Historical Stock Performance @ Current Stock Price 4 Price Target

Source: Refinitiv, Morgan Stanley Research, Morgan Stanley Institutional Equities Division. The probabilities of our Bull,
Base, and Bear case scenarios playing out were estimated with implied volatility data from the options market as of 10
Jan, 2023. All figures are approximate risk-neutral probabilities of the stock reaching beyond the scenario price in either

three-months’ or one-years' time. View explanation of Options Probabilities methodology here

BULL CASE $207.00

19.0x CY23 FCF of $12.30/share (ex-
receivables)

IBM accelerates growth in high-single digit
range in CY23, and IBM's hybrid cloud
strategy gains traction. IBM CEO's stance on
spin & acquisitions drives investors to give
credit to SoTP, and partnership & go-to-
market investments pay off. IBM accelerates
Consulting & Software growth despite
tough comps, and the new mainframe cycle
lasts longer than expected. We value IBM at
19.0x EV/FCF 2023 ex-financing receivables
(median of all hardware, software & services
peers).

BASE CASE $152.00

15.5x CY23 FCF of $11.49/share (ex-
receivables)

IBM grows mid-single digits Y/Y in 2023.
Consulting grows high single digits,
Software grows mid-single digits, and
Infrastructure declines Y/Y due to lapping
the mainframe cycle. IBM starts to get credit
for sustainable mid single digit growth. We
value IBM at 15.5x EV/FCF 2023 (slightly
below average of CSCO, NTAP, VMW, ORCL,
CTSH).

FOUNDATION

OVERWEIGHT THESIS

We believe IBM is positioned to outperform
through 2022, given that it is a late cycle
stock, the company enters new
mainframe/ELA cycles in 2H, and any spin
transaction outperformance historically
happens post-close. Due to 50%+ recurring
revenue mix, IBM historically outperforms
late cycle due to lower earnings risk and less
multiple compression than the rest of IT
Hardware. The managed infrastructure
services spin puts IBM on a path to achieve
sustainable mid-single digit revenue growth,
and we view management's focus on
revenue growth, go-to-market, M&A, and
partnerships positively. Our CIO surveys
show improving IBM spending intentions,
and we Llook for this to continue moving
forward.

Consensus Rating Distribution

o IS 38% Overweight
[ ] 48% Equal-weight
| 14% Underweight

@® MS Rating

Source: Refinitiv, Morgan Stanley Research

Risk Reward Themes

Disruption: Negative
Self-help: Positive
Technology Diffusion:  Positive

View descriptions of Risk Rewards Themes here

BEAR CASE $80.00

10.0x EV/FCF CY23 of $10.69/share (ex-
receivables)

Tough macro environment leads to budget
cuts, and IBM grows slightly below Low-
single digit % Y/Y. Companies cut Consulting
and mainframe spending due to geopolitical
uncertainty, causing Consulting to not reach
high single digit growth. RHT growth slows
due to share loss, and investments in
Software fail to increase portfolio relevancy,
driving core growth to decline faster than
expected. IBM trades at 10.0x EV/FCF 2023
(below the low-end of hardware peers).
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KEY EARNINGS INPUTS

Drivers 2021 2022e
Constant Currency Revenue Growth

(YIY) (%) (5.1) (8.4)
Cloud and Cognitive CC Revenue 0.0 0.0
Growth (Y/Y) (%) ’ ’
Non-GAAP Gross Margin Expansion

(bps Y/Y) 0.000 0.000
Non-GAAP Operating Income Growth

(YY) (%) 27.9 (11.7)
INVESTMENT DRIVERS

« New CEO strategy for divestitures & M&A fuel
revenue growth

« RHT growth & hybrid cloud traction offset
declines in core IBM

« Investments in partnership ecosystem drive
topline growth

« Consulting drives growth across the portfolio

GLOBAL REVENUE EXPOSURE

APAC, ex Japan, Mainland
China and India

India
Japan

® 0-10%

® 0-10%
® 0-10%
® 0-10% Latin America
0-10% MEA
®0-10% UK
10-20% Mainland China
® 20-30% Europe ex UK
40-50% North America

v,

«®

Source: Morgan Stanley Research Estimate
View explanation of regional hierarchies here

MS ALPHA MODELS
2/5 24 Month 2/5 3 Month
BEST Horizon MOST Horizon

Source: Refinitiv, FactSet, Morgan Stanley Research; 1is
the highest favored Quintile and 5 is the least favored
Quintile

2023e  2024e
3.6 3.1
0.0 0.0
0.000 0.000
2.5 8.3

RISKS TO PT/RATING

RISKS TO UPSIDE

« Greater hybrid cloud interest drives software
gains

« More divestitures or M&A accelerate growth

« Partnerships & go-to-market changes drive
faster growth

RISKS TO DOWNSIDE

« Macro disruption leads to cuts in Consulting or
mainframe spend

« FXis a larger-than-expected headwind

Accelerated cloud cannibalization in core

markets

o RHT cannibalizes core IBM SW spend

Slowing GDP drives sustained revenue declines

OWNERSHIP POSITIONING

39.6% i

2.1x B

30% [ |
Refinitiv; MSPB Content. Includes certain hedge fund
exposures held with MSPB. Information may be
inconsistent with or may not reflect broader market
trends. Long/Short Ratio = Long Exposure / Short
exposure. Sector % of Total Net Exposure = (For a

particular sector: Long Exposure - Short Exposure) /
(Across all sectors: Long Exposure — Short Exposure).

Inst. Owners, % Active
HF Sector Long/Short Ratio
HF Sector Net Exposure

FOUNDATION

MS ESTIMATES VS. CONSENSUS
FY Dec 2022e

Sales / 60,069
Revenue 60,065 @ 60,390
(§, mm)
Net income 8,251

8,214 8,500
(3’ mm) i ’ )
EPS 9.08

9.02 9.32

© ¢

Mean 4 Morgan Stanley Estimates

Source: Refinitiv, Morgan Stanley Research
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Risk Reward — Dell Technologies Inc. (DELL.N)

FOUNDATION

Well Positioned For Long-Term, But Valuation Likely Capped By Slowing PC Growth

PRICE TARGET $45.00

Our $45 price target is based on a ~7.5x multiple on FY24 (CY23) EPS of $6.12 Our ~7.5x
target multiple reflects a weighted average of peer multiples and DELL's EBIT mix for servers
& networking, storage, and PCs.

$39.00 L 2
MS PT

$60.00

Consensus Price Target Distribution

Source: Refinitiv, Morgan Stanley Research Mean 4 Morgan Stanley Estimates

RISK REWARD CHART AND OPTIONS IMPLIED PROBABILITIES (12M)

UsD
80
$61.00(+43.56%) Prob (>61.00)~7.7%
60 @
$45.00(+5.91%) )
20 $l@"@:’ Prob (>45.00)~40.0%
G |
20 $29.00(-31.75%) Prob (<29.00)~19.3%
0
JAN 22 JUL ‘22 JAN 23 JAN 24

Key: — Historical Stock Performance @ Current Stock Price 4 Price Target

Source: Refinitiv, Morgan Stanley Research, Morgan Stanley Institutional Equities Division. The probabilities of our Bull,
Base, and Bear case scenarios playing out were estimated with implied volatility data from the options market as of 10
Jan, 2023. All figures are approximate risk-neutral probabilities of the stock reaching beyond the scenario price in either
three-months’ or one-years' time. View explanation of Options Probabilities methodology here

$61.00 BASE CASE $45.00

~7.5x FY24 base case EPS of $6.12

ISG and CSG weakness drive Y/Y declines in
FY24. Declines in ISG and CSG demand
drives revenue declines of 11% Y/Y in FY24.
Lower logistics and component costs help
margins expand slightly Y/Y in FY24. DELL
continues to buy back stock to offset
dilution. Fundamentally, DELL is executing

BULL CASE
9.0x FY24 bull case EPS of $6.73

Demand exceeds expectations in CY23. PC
demand rebounds quicker than expected,
driven by shorter refresh cycles and high-
end consumer/commercial demand and
Win11 refresh activity. ISG grows Y/Y in FY24
driven by demand for Hybrid Cloud
architectures and edge computing. As a

result, revenue is flat Y/Y. DELL gains share
across PCs, servers, and storage, which
builds confidence in a stronger top line
outlook relative to peers. 9.0x implies DELL
trades towards the upper end of peers.

better than peers amid a difficult macro, but
the environment remains challenging. ~7.5x
represents a weighted average based on
peer multiples and DELL's EBIT mix.

EQUAL-WEIGHT THESIS

DELL is a full stack technology provider
managing more data than any other IT
provider, which positions the company well
to capitalize on the 'Data Era'. Following the
VMW spin and recent IG rating, ISG and CSG
segments warrant a valuation in-line with
peers. DELL is executing through supply
chain disruption better than peers and
gaining share in core markets. The 2022
outlook for data center infrastructure is
strong, but cracks are emerging in the PC
outlook. And while DELL's commercial end
market exposure should lead to stronger for
longer PC demand compared to peers, we
believe valuation is likely to be capped by
slowing PC growth in the near-term, driving
our EW Rating.

Consensus Rating Distribution

] 65% Overweight
o IS 35% Equal-weight
0% Underweight
@® MS Rating

Source: Refinitiv, Morgan Stanley Research

Risk Reward Themes

Market Share:
New Data Era:

Positive
Positive

View descriptions of Risk Rewards Themes here

BEAR CASE
5.5x FY24 bear case EPS of $5.20

Demand recovery and share gains prove
short lived. A recessionary environment
causes further enterprise budget cuts,
pressuring ISG & commercial PC results
further, and consumer weakness causes an
even steeper PC decline. As a result, FY24
revenue declines mid double digits.
Meanwhile, inflationary costs and ASP
normalization pressure margins, and DELL's
$5B buyback fails to offset lower net income
Y/Y, resulting in steeper EPS declining Y/Y.
5.5x assumes DELL trades below the low
end of peers.

$29.00
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Risk Reward — Dell Technologies Inc. (DELL.N)

KEY EARNINGS INPUTS

Drivers 2022 2023e
Revenue Growth (Y/Y) (%) 13.4 (0.5)
Non-GAAP Gross Margin (%) 224 22.8
Non-GAAP Operating Margin (%) 7.7 8.3
FCF ($M) ($, mm) 7,511 289

INVESTMENT DRIVERS

« Stronger for longer PC growth

« ISG growth accelerates driven by Hybrid Cloud
demand

« Buyback exceeds expectations

« Continued share gains in Servers, Storage and
PCs

« Mix shift to storage benefits gross margin

GLOBAL REVENUE EXPOSURE

APAC, ex Japan, Mainland
China and India

® 0-10% India
Japan

® 0-10%
"” ° 0-10°/: Latin America
== ©0-10% MEA

® 0-10%

®0-10% UK
10-20% Europe ex UK
® 10-20% Mainland China
40-50% North America

Source: Morgan Stanley Research Estimate
View explanation of regional hierarchies here

MS ALPHA MODELS
1/5 24 Month 1/5 3 Month
BEST Horizon MOST Horizon

Source: Refinitiv, FactSet, Morgan Stanley Research; 1is
the highest favored Quintile and 5 is the least favored
Quintile

2024e  2025e
(11.1) 33
23.0 233
7.7 8.3
4467 5211

RISKS TO PT/RATING

RISKS TO UPSIDE

« ISG accelerates due to increased Hybrid Cloud
and new Edge Compute demand

« Commercial PC refresh; stronger for longer PC
demand

« Share gains, especially in PCs and Storage

RISKS TO DOWNSIDE

« Supply chain constraints limit revenue upside
and pressure margins

o PC share gains prove short-lived

« PC demand surprises negatively

Enterprise IT demand cannibalized by cloud

workload migration

OWNERSHIP POSITIONING

Inst. Owners, % Active 59% .

HF Sector Long/Short Ratio 2.1x .

HF Sector Net Exposure 30% [ |

Refinitiv; MSPB Content. Includes certain hedge fund
exposures held with MSPB. Information may be
inconsistent with or may not reflect broader market
trends. Long/Short Ratio = Long Exposure / Short
exposure. Sector % of Total Net Exposure = (For a
particular sector: Long Exposure - Short Exposure) /
(Across all sectors: Long Exposure — Short Exposure).

FOUNDATION

MS ESTIMATES VS. CONSENSUS
FY Jan 2024e

Sales / 89,572
Revenue 89,309 @ 96,138
(§, mm)
Net income 4390

3,912 5,025
($’ mm) ) ‘ )
EPS 6.12

532 8.35

© ¢

Mean 4 Morgan Stanley Estimates
Source: Refinitiv, Morgan Stanley Research
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Risk Reward — HP Inc. (HPQ.N)

FOUNDATION

LT Beneficiary of Hybrid Work, But Challenging PC Backdrop To Drive Growth Decel

PRICE TARGET $24.00

Our $24 price target assumes an 7x target P/E multiple on FY23 non-GAAP EPS of $3.40,

slightly below HP's recent 3 month average P/E.

Consensus Price Target Distribution

Source: Refinitiv, Morgan Stanley Research

$24.00 ¢

$37.00
MS PT
Mean 4 Morgan Stanley Estimates

RISK REWARD CHART AND OPTIONS IMPLIED PROBABILITIES (12M)

usb

48

36

$29:09 #

24

2

0
JAN 22 JUL 22 JAN 23

$35.00(+20.32%) Prob (>35.00)~26.4%

$24.00(17.50%)
Prob (<24.00)~30.6%

$18.00(:38.12%) Prob (<18.00)~13.6%

JAN 24

Key: — Historical Stock Performance @ Current Stock Price 4 Price Target

Source: Refinitiv, Morgan Stanley Research, Morgan Stanley Institutional Equities Division. The probabilities of our Bull,
Base, and Bear case scenarios playing out were estimated with implied volatility data from the options market as of 10
Jan, 2023. All figures are approximate risk-neutral probabilities of the stock reaching beyond the scenario price in either

three-months’ or one-years' time. View explanation of Options Probabilities methodology here

BULL CASE
9.0x Bull Case FY23e EPS of $3.85

Revenue is flat Y/Y in FY23 and margins
surprise positively. Management works
through execution issues ahead of schedule
and any commercial demand re-accelerates
due to shorter refresh cycles, HP gains unit
market share. The pivot to HP+ proves
fruitful early on, driving printing margins
towards the upper end of 16-18% LT target
range for the year. Shares trade to 9x P/E,
in-line with HP's trailing 3 year avg (pre-
COVID) to reflect solid execution and
sustainable EPS growth.

$35.00

BASE CASE
7x FY23e EPS of $3.40

Lower OpEx partially offsets PC & Print
revenue declines, EPS declines 17% Y/Y.
Double digit PC shipment declines in FY23
leads to PS revenue declines of 11% in FY23
and -6% Print revenue Y/Y, resulting in total
revenue declines of 10% Y/Y in FY23. Op
profit declines 15% Y/Y, resulting in FY23
EPS growth of -17% Y/Y. With recent PC
share losses and an uneven print recovery,
we don't see a clear path to meaningful re-
rating. HP trades at a 7x target P/E multiple.

$24.00

UNDERWEIGHT THESIS

HP should benefit from LT hybrid work
demand given its diverse end-market
exposure to the consumer and commercial
PC & printing markets, but we are more
cautious in the near-term as PC demand
data points are deteriorating. And given HP
has greater exposure to the consumer +
education than commercial, and recent
share losses, we expect PC demand
weakness to manifest in slowing topline
growth. PC ASPs and operating margins will
be important metrics to watch as well.
Historically HPQ's valuation multiple
contracts during times of slowing (or
declining) revenue growth, and therefore we
expect shares to underperform peers over
the next 12 months, supporting our
Underweight rating.

Consensus Rating Distribution

[ | 1% Overweight

] 67% Equal-weight
o Im 22% Underweight
@® MS Rating

Source: Refinitiv, Morgan Stanley Research

Risk Reward Themes

Negative
Positive

Contrarian:
Self-help:

View descriptions of Risk Rewards Themes here

BEAR CASE $18.00
6.0x Bear Case FY23e EPS of $3.00

Weaker consumer + lack of commercial
recovery leads to stagnating growth. Hybrid
work demand decelerates, while a
recessionary environment causes enterprise
budget cuts, which pressures Personal
Systems and Imaging & Print segments. As a
result, HPQ sees minimal operating leverage
and reduces capital returns. HP trades to
6.0x P/E, which on bear case FY23 EPS of
$3.00, implies an $18 bear case valuation.
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Risk Reward — HP Inc. (HPQ.N)

KEY EARNINGS INPUTS

Drivers 2021

Total Revenue Growth (Y/Y) (%) 12.1 (0.8)
Gross Margin (%) 21.1 19.6
Printing and Imaging Operating

Income Growth (Y/Y) (%) 5.7 04
EPS Growth (Y/Y) (%) 66.5 7.9
FCF ($, mm) 5,827
INVESTMENT DRIVERS

« PC market declines and/or share losses

« Margin contraction on the back of more limited

pricing power

« Rising channel inventory levels

« Worsening component constraints

o Structural headwinds to a recovery in print
demand

« Printer supplies declines

GLOBAL REVENUE EXPOSURE

APAC, ex Japan, Mainland
China and India

® 0-10% India

® 0-10% Japan
"" ® 0-10%
-

Latin America

® 0-10%

0-10% MEA
®0-10% UK
10-20% Mainland China
® 20-30% Europe ex UK
30-40% North America

Source: Morgan Stanley Research Estimate
View explanation of regional hierarchies here

MS ALPHA MODELS
1/5 24 Month 2/5 3 Month
BEST Horizon MOST Horizon

Source: Refinitiv, FactSet, Morgan Stanley Research; 1is
the highest favored Quintile and 5 is the least favored
Quintile

3,698

2023e  2024e
97 20
193 189
(143)  (5.0)
(167) 23
3042 3,426

RISKS TO PT/RATING
RISKS TO UPSIDE

« Print and PC component supply improves
faster

« Better execution/share gains

« Stronger margin expansion through cost cuts

« Industry consolidation

« Stronger quarterly share repurchases

RISKS TO DOWNSIDE

« Challenges in procuring component supply

Discounting comes back faster

« Component cost inflation

« Commercial print volume/usage remains weak

« Commercial PC demand fails to offset weaker
consumer demand

.

« Dilutive M&A

OWNERSHIP POSITIONING

Inst. Owners, % Active 56% .

HF Sector Long/Short Ratio ~ 2.1x [ |

HF Sector Net Exposure 30% .

Refinitiv; MSPB Content. Includes certain hedge fund
exposures held with MSPB. Information may be
inconsistent with or may not reflect broader market
trends. Long/Short Ratio = Long Exposure / Short
exposure. Sector % of Total Net Exposure = (For a
particular sector: Long Exposure - Short Exposure) /
(Across all sectors: Long Exposure — Short Exposure).

FOUNDATION

MS ESTIMATES VS. CONSENSUS
FY Oct 2023e

Sales / 56,892
Revenue 53,691 < 58,538
(§, mm)
EBITDA 5317
(8, mm) 4,907 > 5,708
Net income 3471
(8, mm) 3,141 X' 2 3,588
3.40

EPS

3.15 3.45
© .

Mean @ Morgan Stanley Estimates

Source: Refinitiv, Morgan Stanley Research
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Risk Reward — Logitech International SA (LOGI.O)

FOUNDATION

Expect Downward Pressure on FY23 Ests As Tech Overconsumption Mean Reverts

PRICE TARGET $39.00

Our 1-year forward price target of $39 is based on 11.5x our CY23e EPS of $3.41, which
assumes that Logitech trades at a ~35% discount (or 0.65x relative multiple) to the June
2023 S&P 500 target P/E of 17.7x, similar to in 2010-2011. For historical context, this assumes
LOGI trades at a ~6x turn discount to its pre-COVID average multiple of 18x, in light of more
challenged topline trends.

$39.00 ¢
MS PT

$75.00

Consensus Price Target Distribution

Source: Refinitiv, Morgan Stanley Research Mean @ Morgan Stanley Estimates

RISK REWARD CHART AND OPTIONS IMPLIED PROBABILITIES (12M)

usD
120
90
$66.00(-1.79%) Prob (>66.00)~54.0%
$67.20 g ---- - - S
60
$39.00(-41.96%)
Prob (<39.00)~10.3%
30 , R |
$26.00(-61.31%) Prob (<26.00)~3.6%
0
JAN 22 JUL 22 JAN 23 JAN 24

Key: — Historical Stock Performance @ Current Stock Price 4 Price Target

Source: Refinitiv, Morgan Stanley Research, Morgan Stanley Institutional Equities Division. The probabilities of our Bull,
Base, and Bear case scenarios playing out were estimated with implied volatility data from the options market as of 10
Jan, 2023. All figures are approximate risk-neutral probabilities of the stock reaching beyond the scenario price in either
three-months’ or one-years' time. View explanation of Options Probabilities methodology here

BULL CASE $66.00 BASE CASE $39.00
17.5x Bull Case CY23e Non-GAAP EPS of 11.5x CY23e Non-GAAP EPS of $3.41
$3.75

We assume that revenue declines 10% Y/Y
at CCin FY23, with declines across all
segments, except for Video Collaboration.
Inflationary costs and a return of
discounting leads to 250 bps Y/Y gross
margin contraction. LOGI opex declines
slightly less than revenue, resulting in $3.26
of FY23 EPS or $3.41 of CY23 EPS. $39 PT
reflects 11.5x P/E, a ~35% discount to the
June 2023 target S&P P/E multiple of 17.7x
given challenged topline trends.

If demand for PC peripherals holds up due
to enterprise demand, new products, or
another COVID wave, and Gaming and Video
Collaboration grow mid-to-high single digits
Y/Y, then we believe LOGI's revenue could
grow low single digits, with CY23 EPS
reaching $3.75. In this scenario, demand
holds, which helps LOGI avoid a channel
inventory correction. We assign a

17.5x target P/E, a 3.5x discount to LOGI's
2020-2022 avg. multiple due to slower
revenue & EPS growth, resulting in our $66
bull case.

UNDERWEIGHT THESIS

Over the last 24 months, consumers have
allocated spending to goods that have
enabled greater productivity and
connectivity in a COVID world, which has
resulted in what we believe to be a level of
technology product overconsumption not
seen in over a decade. LOGI has clearly
benefitted from this trend. But as we move
further from the height of COVID and
consumer spending normalizes/shifts to
areas of pent up demand, LOGI's revenue
trajectory is likely to be pressured, which
combined with elevated logistics costs,
should have a knock on effect to
profitability. We believe this will put
downward pressure on consensus estimates
and drive underperformance vs. peers, which
is why we remain UW.

Consensus Rating Distribution

I 63% Overweight

I 25% Equal-weight
o Il 13% Underweight
@® MS Rating

Source: Refinitiv, Morgan Stanley Research

Risk Reward Themes

Negative
Positive

Contrarian:
Market Share:

View descriptions of Risk Rewards Themes here

BEAR CASE $26.00

9.0x Bear Case CY23e Non-GAAP EPS of
$2.93

Should consumer demand deteriorate more
significantly, we see FY23 revs declining mid-
to-high teens at CC. In this scenario, LOGI
sees weaker PC peripherals (45% of
revenue) and Video Collaboration (highest
margin segment) results, channel inventory
corrects, discounting returns, and supply
chain headwinds lead to margin
compression. Our bear case assumes
revenue declines mid-to-high teens at CC &
CY23 EPS falls to $2.93, which on a trough
P/E multiple of 9.0x drives our $26 bear
case.
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Risk Reward - Logitech International SA (LOGI.O)

KEY EARNINGS INPUTS

Drivers 2022 2023e  2024e  2025e
Revenue Growth (Y/Y) (%) 4.4 (15.2) (3.2) 5.4
Non-GAAP Gross Margin (%) 4.7 39.2 39.9 40.6
Z\lYo/r\l(-)G&A)\P Operating Income Growth (28.9) (33.1) (03) 13
EPS Growth (Y/Y) (%) (279) (295 8.4 14.1
Cash Flow from Operations (3 298318 599,583 675310 705,696

Thousands) ($, 000s)

INVESTMENT DRIVERS

« Negative est revisions on the back of earnings
announcements

« Incumbent PC OEMs and/or low cost new
market entrants create more competition

« Weaker PC market data points

« Work from home demand rapidly decelerates

« Higher costs drive margin contraction

GLOBAL REVENUE EXPOSURE

o, APAC, ex Japan, Mainland
® 0-10%  Ching and India

® 0-10% India
"' ® 0-10% Japan
’ ® 0-10% Latin America
- 0-10% MEA
‘ ©0-10% UK
10-20% Mainland China
® 20-30% Europe ex UK
30-40% North America

Source: Morgan Stanley Research Estimate
View explanation of regional hierarchies here

MS ALPHA MODELS
4/5 24 Month 5/5 3 Month
BEST Horizon MOST Horizon

Source: Refinitiv, FactSet, Morgan Stanley Research; 1is
the highest favored Quintile and 5 is the least favored
Quintile

RISKS TO PT/RATING
RISKS TO UPSIDE

« Faster than expected growth drives positive est
revisions

« Accelerating enterprise adoption of PC
peripherals and VC equipment

« Positive mix shift lifts gross margins

« M&A

RISKS TO DOWNSIDE

« Cyclical tailwinds fade, resulting in sub-
seasonal PC peripherals growth

Gaming & VC growth decelerates faster than
expected

« Channel inventory build leads to increased
discounting

Elevated OpEx spend drives operating de-
leverage

OWNERSHIP POSITIONING

Inst. Owners, % Active 73.5% .

HF Sector Long/Short Ratio 2.1x .

HF Sector Net Exposure 30% .

Refinitiv; MSPB Content. Includes certain hedge fund
exposures held with MSPB. Information may be
inconsistent with or may not reflect broader market
trends. Long/Short Ratio = Long Exposure / Short
exposure. Sector % of Total Net Exposure = (For a
particular sector: Long Exposure - Short Exposure) /
(Across all sectors: Long Exposure — Short Exposure).

FOUNDATION

MS ESTIMATES VS. CONSENSUS
FY Mar 2024e

Sales / 4,500
Revenue 4500 @ 5,405
(§, mm)
EBIT 603

575 835
(§, mm) *

3.53

EPS

3.41 4.46
© ¢

Mean @ Morgan Stanley Estimates
Source: Refinitiv, Morgan Stanley Research
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Morgan Stanley VAR Survey

This report contains the results of our VAR Survey. During November - December 2022
we conducted telephone and online interviews with 20 Value-Added Resellers and
integrators of IT hardware. Survey respondents hold management responsibility in areas
including Operations, Sales and Partner relationships and have visibility to company-
wide sales performance.

For valuation methodology and risks associated with any recommendation, rating or price
target referenced in this report, please contact the Client Support Team as follows:
US/Canada +1 800 303-2495; Hong Kong +852 2848-5999; Latin America +1 718 754-5444
(U.S.); London +44 (0)20-7425-8169; Singapore +65 6834-6860; Sydney +61(0)2-9770-
1505; Tokyo +81(0)3-6836-9000. Alternatively you may contact your investment
representative or Morgan Stanley Research at 1585 Broadway, (Attention: Research
Management), New York, NY 10036 USA.
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Disclosure Section

The information and opinions in Morgan Stanley Research were prepared by Morgan Stanley & Co. LLC, and/or Morgan Stanley C.T.V.M. S.A., and/or Morgan
Stanley Mexico, Casa de Bolsa, S.A. de C.V., and/or Morgan Stanley Canada Limited. As used in this disclosure section, "Morgan Stanley" includes Morgan
Stanley & Co. LLC, Morgan Stanley C.T.V.M. S.A., Morgan Stanley Mexico, Casa de Bolsa, S.A. de C.V., Morgan Stanley Canada Limited and their affiliates
as necessary.

For important disclosures, stock price charts and equity rating histories regarding companies that are the subject of this report, please see the Morgan
Stanley Research Disclosure Website at www.morganstanley.com/researchdisclosures, or contact your investment representative or Morgan Stanley
Research at 1585 Broadway, (Attention: Research Management), New York, NY, 10036 USA.

For valuation methodology and risks associated with any recommendation, rating or price target referenced in this research report, please contact the Client
Support Team as follows: US/Canada +1 800 303-2495; Hong Kong +852 2848-5999; Latin America +1 718 754-5444 (U.S.); London +44 (0)20-7425-8169;
Singapore +65 6834-6860; Sydney +61 (0)2-9770-1505; Tokyo +81 (0)3-6836-9000. Altematively you may contact your investment representative or Morgan
Stanley Research at 1585 Broadway, (Attention: Research Management), New York, NY 10036 USA.

Analyst Certification

The following analysts hereby certify that their views about the companies and their securities discussed in this report are accurately expressed and that they

have not received and will not receive direct or indirect compensation in exchange for expressing specific recommendations or views in this report: Erik W
Woodring.

Global Research Conflict Management Policy

Morgan Stanley Research has been published in accordance with our conflict management policy, which is available at
www.morganstanley.com/institutional/research/conflictpolicies. A Portuguese version of the policy can be found at www.morganstanley.com.br

Important Regulatory Disclosures on Subject Companies

The analyst or strategist (or a household member) identified below owns the following securities (or related derivatives): Maya C Neuman - Apple, Inc.(common
or preferred stock).

As of December 30, 2022, Morgan Stanley beneficially owned 1% or more of a class of common equity securities of the following companies covered in
Morgan Stanley Research: Apple, Inc., CDW Corporation, Cricut Inc, Hewlett Packard Enterprise, HP Inc., IBM, Logitech Intemational SA, NCR Corp., NetApp
Inc, Pure Storage Inc, Seagate Technology, Sonos Inc., Xerox Corp.

Within the last 12 months, Morgan Stanley managed or co-managed a public offering (or 144A offering) of securities of Apple, Inc., Dell Technologies Inc..
Within the last 12 months, Morgan Stanley has received compensation for investment banking senices from Apple, Inc., Dell Technologies Inc., IBM, Seagate
Technology, Snap One Holdings Corp..

In the next 3 months, Morgan Stanley expects to receive or intends to seek compensation for investment banking senices from Apple, Inc., CDW Corporation,
Cricut Inc, Dell Technologies Inc., GoPro Inc, Hewlett Packard Enterprise, HP Inc., IBM, Logitech Intemational SA, NCR Corp., NetApp Inc, Nutanix Inc, Pure
Storage Inc, Resideo Technologies Inc, Seagate Technology, SmartRent, Inc., Snap One Holdings Corp., Sonos Inc., Teradata.

Within the last 12 months, Morgan Stanley has received compensation for products and senices other than investment banking senices from Apple, Inc.,
CDW Corporation, Dell Technologies Inc., Hewlett Packard Enterprise, HP Inc., IBM, NCR Corp., NetApp Inc, Seagate Technology, Snap One Holdings Corp.,
Sonos Inc., Xerox Corp.

Within the last 12 months, Morgan Stanley has provided or is providing investment banking senices to, or has an investment banking client relationship with,
the following company: Apple, Inc., CDW Corporation, Cricut Inc, Dell Technologies Inc., GoPro Inc, Hewlett Packard Enterprise, HP Inc., IBM, Logitech
Intemational SA, NCR Corp., NetApp Inc, Nutanix Inc, Pure Storage Inc, Resideo Technologies Inc, Seagate Technology, SmartRent, Inc., Snap One Holdings
Corp., Sonos Inc., Teradata.

Within the last 12 months, Morgan Stanley has either provided or is providing non-investment banking, securities-related senices to and/or in the past has
entered into an agreement to provide senices or has a client relationship with the following company: Apple, Inc., CDW Corporation, Dell Technologies Inc.,
Garmin Ltd, GoPro Inc, Hewlett Packard Enterprise, HP Inc., IBM, NCR Corp., NetApp Inc, Nutanix Inc, Pure Storage Inc, Resideo Technologies Inc, Seagate
Technology, Snap One Holdings Corp., Sonos Inc., Xerox Corp.

An employee, director or consultant of Morgan Stanley is a director of HP Inc.. This person is not a research analyst or a member of a research analyst's
household.

Morgan Stanley & Co. LLC makes a market in the securities of Apple, Inc., CDW Corporation, Dell Technologies Inc., Garmin Ltd, GoPro Inc, Hewlett Packard
Enterprise, HP Inc., IBM, Logitech Intemational SA, NCR Corp., NetApp Inc, Nutanix Inc, Pure Storage Inc, Resideo Technologies Inc, Seagate Technology,
Snap One Holdings Corp., Sonos Inc., Teradata, Vivint Smart Home Inc, Xerox Corp.

The equity research analysts or strategists principally responsible for the preparation of Morgan Stanley Research have received compensation based upon
various factors, including quality of research, investor client feedback, stock picking, competitive factors, firm revenues and owerall investment banking
revenues. Equity Research analysts' or strategists' compensation is not linked to investment banking or capital markets transactions performed by Morgan
Stanley or the profitability or revenues of particular trading desks.

Morgan Stanley and its affiliates do business that relates to companies/instruments cowvered in Morgan Stanley Research, including market making, providing
liquidity, fund management, commercial banking, extension of credit, investment senices and investment banking. Morgan Stanley sells to and buys from
customers the securities/instruments of companies covered in Morgan Stanley Research on a principal basis. Morgan Stanley may have a position in the debt
of the Company or instruments discussed in this report. Morgan Stanley trades or may trade as principal in the debt securities (or in related derivatives) that
are the subject of the debt research report.

Certain disclosures listed abowve are also for compliance with applicable regulations in non-US jurisdictions.

STOCK RATINGS

Morgan Stanley uses a relative rating system using terms such as Overweight, Equal-weight, Not-Rated or Underweight (see definitions below). Morgan
Stanley does not assign ratings of Buy, Hold or Sell to the stocks we cover. Overweight, Equal-weight, Not-Rated and Underweight are not the equivalent of
buy, hold and sell. Investors should carefully read the definitions of all ratings used in Morgan Stanley Research. In addition, since Morgan Stanley Research
contains more complete information conceming the analyst's views, investors should carefully read Morgan Stanley Research, in its entirety, and not infer the
contents from the rating alone. In any case, ratings (or research) should not be used or relied upon as investment advice. An investor's decision to buy or sell a
stock should depend on individual circumstances (such as the investor's existing holdings) and other considerations.

Global Stock Ratings Distribution

(as of December 31, 2022)

The Stock Ratings described below apply to Morgan Stanley's Fundamental Equity Research and do not apply to Debt Research produced by the Firm.

For disclosure purposes only (in accordance with FINRA requirements), we include the category headings of Buy, Hold, and Sell alongside our ratings of
Owerweight, Equal-weight, Not-Rated and Underweight. Morgan Stanley does not assign ratings of Buy, Hold or Sell to the stocks we cower. Overweight,
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Equal-weight, Not-Rated and Underweight are not the equivalent of buy, hold, and sell but represent recommended relative weightings (see definitions below).
To satisfy regulatory requirements, we correspond Overweight, our most positive stock rating, with a buy recommendation; we correspond Equal-weight and
Not-Rated to hold and Underweight to sell recommendations, respectively.

COVERAGE UNIVERSE INVESTMENT BANKING CLIENTS (IBC) OTHER MATERIAL
INVESTMENT SERVICES
CLIENTS (MISC)
STOCK RATING COUNT % OF COUNT % OF % OF COUNT % OF
CATEGORY TOTAL TOTAL IBC RATING TOTAL
CATEGORY OTHER
MISC
Overweight/Buy 1352 37% 278 42% 21% 593 38%
Equal-weight/Hold 1659 45% 309 46% 19% 735 47%
Not-Rated/Hold 3 0% 0 0% 0% 0 0%
Underweight/Sell 651 18% 82 12% 13% 224 14%
TOTAL 3,665 669 1552

Data include common stock and ADRs currently assigned ratings. Investment Banking Clients are companies from whom Morgan Stanley received investment
banking compensation in the last 12 months. Due to rounding off of decimals, the percentages provided in the "% of total" column may not add up to exactly
100 percent.

Analyst Stock Ratings

Owerweight (O). The stock's total retum is expected to exceed the average total retum of the analyst's industry (or industry team's) coverage universe, on a
risk-adjusted basis, over the next 12-18 months.

Equal-weight (E). The stock's total retumn is expected to be in line with the average total retum of the analyst's industry (or industry team's) coverage universe,
on a risk-adjusted basis, over the next 12-18 months.

Not-Rated (NR). Currently the analyst does not have adequate conviction about the stock’s total retum relative to the average total retum of the analyst's
industry (or industry team's) coverage universe, on a risk-adjusted basis, over the next 12-18 months.

Underweight (U). The stock's total retum is expected to be below the average total retumn of the analyst's industry (or industry team's) coverage universe, on a
risk-adjusted basis, over the next 12-18 months.

Unless otherwise specified, the time frame for price targets included in Morgan Stanley Research is 12 to 18 months.

Analyst Industry Views

Attractive (A): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be attractive vs. the relevant broad
market benchmark, as indicated below.

In-Line (I): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be in line with the relevant broad market
benchmark, as indicated below.

Cautious (C): The analyst views the performance of his or her industry coverage universe over the next 12-18 months with caution vs. the relevant broad market
benchmark, as indicated below.

Benchmarks for each region are as follows: North America - S&P 500; Latin America - relevant MSCI country index or MSCI Latin America Index; Europe -
MSCI Europe; Japan - TOPIX Asia - relevant MSCI country index or MSCI sub-regional index or MSCI AC Asia Pacific ex Japan Index.

Stock Price, Price Target and Rating History (See Rating Definitions)
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Important Disclosures for Morgan Stanley Smith Barney LLC & E*TRADE Securities LLC Customers

Important disclosures regarding the relationship between the companies that are the subject of Morgan Stanley Research and Morgan Stanley Smith Bamey
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LLC or Morgan Stanley or any of their affiliates, are available on the Morgan Stanley Wealth Management disclosure website at
www.morganstanley.com/online/researchdisclosures. For Morgan Stanley specific disclosures, you may refer to
www.morganstanley.com/researchdisclosures.

Each Morgan Stanley research report is reviewed and approved on behalf of Morgan Stanley Smith Bamey LLC and E*TRADE Securities LLC. This review and
approval is conducted by the same person who reviews the research report on behalf of Morgan Stanley. This could create a conflict of interest.

Other Important Disclosures

Morgan Stanley & Co. Intemational PLC and its affiliates have a significant financial interest in the debt securities of Apple, Inc., HP Inc., IBM, Nutanix Inc,
Snap One Holdings Corp., Sonos Inc., Xerox Corp.

Morgan Stanley Research policy is to update research reports as and when the Research Analyst and Research Management deem appropriate, based on
developments with the issuer, the sector, or the market that may have a material impact on the research views or opinions stated therein. In addition, certain
Research publications are intended to be updated on a regular periodic basis (weekly/monthly/quarterly/annual) and will ordinarily be updated with that
frequency, unless the Research Analyst and Research Management determine that a different publication schedule is appropriate based on current conditions.
Morgan Stanley is not acting as a municipal advisor and the opinions or views contained herein are not intended to be, and do not constitute, advice within the
meaning of Section 975 of the Dodd-Frank Wall Street Reform and Consumer Protection Act.

Morgan Stanley produces an equity research product called a "Tactical Idea." Views contained in a "Tactical Idea" on a particular stock may be contrary to the
recommendations or views expressed in research on the same stock. This may be the result of differing time horizons, methodologies, market events, or other
factors. For all research available on a particular stock, please contact your sales representative or go to Matrix at http://www.morganstanley.com/matrix.
Morgan Stanley Research is provided to our clients through our proprietary research portal on Matrix and also distributed electronically by Morgan Stanley to
clients. Certain, but not all, Morgan Stanley Research products are also made available to clients through third-party vendors or redistributed to clients through
altemate electronic means as a convenience. For access to all available Morgan Stanley Research, please contact your sales representative or go to Matrix at
http://www.morganstanley.com/matrix.

Any access and/or use of Morgan Stanley Research is subject to Morgan Stanley's Terms of Use (http://www.morganstanley.com/terms.html). By accessing
and/or using Morgan Stanley Research, you are indicating that you have read and agree to be bound by our Terms of Use
(http://www.morganstanley.com/terms.html). In addition you consent to Morgan Stanley processing your personal data and using cookies in accordance with
our Privacy Poalicy and our Global Cookies Policy (http://www.morganstanley.com/privacy_pledge.html), including for the purposes of setting your preferences
and to collect readership data so that we can deliver better and more personalized senice and products to you. To find out more information about how Morgan
Stanley processes personal data, how we use cookies and how to reject cookies see our Privacy Policy and our Global Cookies Policy
(http://www.morganstanley.com/privacy_pledge.html).

If you do not agree to our Terms of Use and/or if you do not wish to provide your consent to Morgan Stanley processing your personal data or using cookies
please do not access our research.

Morgan Stanley Research does not provide individually tailored investment advice. Morgan Stanley Research has been prepared without regard to the
circumstances and objectives of those who receive it. Morgan Stanley recommends that investors independently evaluate particular investments and
strategies, and encourages investors to seek the advice of a financial adviser. The appropriateness of an investment or strategy will depend on an investor's
circumstances and objectives. The securities, instruments, or strategies discussed in Morgan Stanley Research may not be suitable for all investors, and
certain investors may not be eligible to purchase or participate in some or all of them. Morgan Stanley Research is not an offer to buy or sell or the solicitation
of an offer to buy or sell any security/instrument or to participate in any particular trading strategy. The value of and income from your investments may vary
because of changes in interest rates, foreign exchange rates, default rates, prepayment rates, securities/instruments prices, market indexes, operational or
financial conditions of companies or other factors. There may be time limitations on the exercise of options or other rights in securities/instruments
transactions. Past performance is not necessarily a guide to future performance. Estimates of future performance are based on assumptions that may not be
realized. If provided, and unless otherwise stated, the closing price on the cover page is that of the primary exchange for the subject company's
securities/instruments.

The fixed income research analysts, strategists or economists principally responsible for the preparation of Morgan Stanley Research have received
compensation based upon various factors, including quality, accuracy and value of research, firm profitability or revenues (which include fixed income trading
and capital markets profitability or revenues), client feedback and competitive factors. Fixed Income Research analysts', strategists' or economists'
compensation is not linked to investment banking or capital markets transactions performed by Morgan Stanley or the profitability or revenues of particular
trading desks.

The "Important Regulatory Disclosures on Subject Companies” section in Morgan Stanley Research lists all companies mentioned where Morgan Stanley
owns 1% or more of a class of common equity securities of the companies. For all other companies mentioned in Morgan Stanley Research, Morgan Stanley
may have an investment of less than 1% in securities/instruments or derivatives of securities/instruments of companies and may trade them in ways different
from those discussed in Morgan Stanley Research. Employees of Morgan Stanley not involved in the preparation of Morgan Stanley Research may have
investments in securities/instruments or derivatives of securities/instruments of companies mentioned and may trade them in ways different from those
discussed in Morgan Stanley Research. Derivatives may be issued by Morgan Stanley or associated persons.

With the exception of information regarding Morgan Stanley, Morgan Stanley Research is based on public information. Morgan Stanley makes ewery effort to
use reliable, comprehensive information, but we make no representation that it is accurate or complete. We have no obligation to tell you when opinions or
information in Morgan Stanley Research change apart from when we intend to discontinue equity research coverage of a subject company. Facts and views
presented in Morgan Stanley Research have not been reviewed by, and may not reflect information known to, professionals in other Morgan Stanley business
areas, including investment banking personnel.

Morgan Stanley Research personnel may participate in company events such as site visits and are generally prohibited from accepting payment by the
company of associated expenses unless pre-approved by authorized members of Research management.

Morgan Stanley may make investment decisions that are inconsistent with the recommendations or views in this report.

To our readers based in Taiwan or trading in Taiwan securities/instruments: Information on securities/instruments that trade in Taiwan is distributed by Morgan
Stanley Taiwan Limited ("MSTL"). Such information is for your reference only. The reader should independently evaluate the investment risks and is solely
responsible for their investment decisions. Morgan Stanley Research may not be distributed to the public media or quoted or used by the public media without
the express written consent of Morgan Stanley. Any non-customer reader within the scope of Article 7-1 of the Taiwan Stock Exchange Recommendation
Regulations accessing and/or receiving Morgan Stanley Research is not permitted to provide Morgan Stanley Research to any third party (including but not
limited to related parties, affiliated companies and any other third parties) or engage in any activities regarding Morgan Stanley Research which may create or
give the appearance of creating a conflict of interest. Information on securities/instruments that do not trade in Taiwan is for informational purposes only and is
not to be construed as a recommendation or a salicitation to trade in such securities/instruments. MSTL may not execute transactions for clients in these
securities/instruments.

Morgan Stanley is not incorporated under PRC law and the research in relation to this report is conducted outside the PRC. Morgan Stanley Research does
not constitute an offer to sell or the solicitation of an offer to buy any securities in the PRC. PRC investors shall have the relevant qualifications to invest in
such securities and shall be responsible for obtaining all relevant approvals, licenses, \erifications and/or registrations from the relevant governmental
authorities themselves. Neither this report nor any part of it is intended as, or shall constitute, provision of any consultancy or advisory senice of securities
investment as defined under PRC law. Such information is provided for your reference only.

Morgan Stanley Research is disseminated in Brazil by Morgan Stanley C.T.V.M. S.A. located at Av. Brigadeiro Faria Lima, 3600, 6th floor, S&o Paulo - SP,

46



Morgan Stanley | researcs FOUNDATION

Brazil; and is regulated by the Comiss&o de Valores Mobiliarios; in Mexico by Morgan Stanley México, Casa de Bolsa, S.A. de C.V which is regulated by
Comision Nacional Bancaria y de Valores. Paseo de los Tamarindos 90, Torre 1, Col. Bosques de las Lomas Floor 29, 05120 Mexico City; in Japan by
Morgan Stanley MUFG Securities Co., Ltd. and, for Commodities related research reports only, Morgan Stanley Capital Group Japan Co., Ltd; in Hong Kong
by Morgan Stanley Asia Limited (which accepts responsibility for its contents) and by Morgan Stanley Bank Asia Limited; in Singapore by Morgan Stanley
Asia (Singapore) Pte. (Registration number 1992062982) and/or Morgan Stanley Asia (Singapore) Securities Pte Ltd (Registration number 200008434H),
regulated by the Monetary Authority of Singapore (which accepts legal responsibility for its contents and should be contacted with respect to any matters
arising from, or in connection with, Morgan Stanley Research) and by Morgan Stanley Bank Asia Limited, Singapore Branch (Registration number
T14FC0118J); in Australia to "wholesale clients" within the meaning of the Australian Corporations Act by Morgan Stanley Australia Limited A.B.N. 67 003 734
576, holder of Australian financial senices license No. 233742, which accepts responsibility for its contents; in Australia to "wholesale clients" and "retail
clients" within the meaning of the Australian Corporations Act by Morgan Stanley Wealth Management Australia Pty Ltd (A.B.N. 19 009 145 555, holder of
Australian financial senices license No. 240813, which accepts responsibility for its contents; in Korea by Morgan Stanley & Co Intemational plc, Seoul
Branch; in India by Morgan Stanley India Company Private Limited; in Canada by Morgan Stanley Canada Limited; in Germany and the European Economic
Area where required by Morgan Stanley Europe S.E., authorised and regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin) under the
reference number 149169; in the US by Morgan Stanley & Co. LLC, which accepts responsibility for its contents. Morgan Stanley & Co. Intemational plc,
authorized by the Prudential Regulatory Authority and regulated by the Financial Conduct Authority and the Prudential Regulatory Authority, disseminates in
the UK research that it has prepared, and approves solely for the purposes of section 21 of the Financial Senices and Markets Act 2000, research which has
been prepared by any of its affiliates. RMB Morgan Stanley Proprietary Limited is a member of the JSE Limited and A2X (Pty) Ltd. RMB Morgan Stanley
Proprietary Limited is a joint venture owned equally by Morgan Stanley Intemational Holdings Inc. and RMB Investment Advisory (Proprietary) Limited, which is
wholly owned by FirstRand Limited. The information in Morgan Stanley Research is being disseminated by Morgan Stanley Saudi Arabia, regulated by the
Capital Market Authority in the Kingdom of Saudi Arabia , and is directed at Sophisticated investors only.

The information in Morgan Stanley Research is being communicated by Morgan Stanley & Co. Intemational plc (DIFC Branch), regulated by the Dubai
Financial Senices Authority (the DFSA), and is directed at Professional Clients only, as defined by the DFSA. The financial products or financial senices to
which this research relates will only be made available to a customer who we are satisfied meets the regulatory criteria to be a Professional Client. A
distribution of the different MS Research ratings or recommendations, in percentage terms for Investments in each sector covered, is available upon request
from your sales representative.

The information in Morgan Stanley Research is being communicated by Morgan Stanley & Co. Intemational plc (QFC Branch), regulated by the Qatar
Financial Centre Regulatory Authority (the QFCRA), and is directed at business customers and market counterparties only and is not intended for Retail
Customers as defined by the QFCRA.

As required by the Capital Markets Board of Turkey, investment information, comments and recommendations stated here, are not within the scope of
investment advisory activity. Investment advisory senice is provided exclusively to persons based on their risk and income preferences by the authorized firms.
Comments and recommendations stated here are general in nature. These opinions may not fit to your financial status, risk and retum preferences. For this
reason, to make an investment decision by relying solely to this information stated here may not bring about outcomes that fit your expectations.

The trademarks and senice marks contained in Morgan Stanley Research are the property of their respective owners. Third-party data providers make no
warranties or representations relating to the accuracy, completeness, or timeliness of the data they provide and shall not hawe liability for any damages relating
to such data. The Global Industry Classification Standard (GICS) was dewveloped by and is the exclusive property of MSCl and S&P.

Morgan Stanley Research, or any portion thereof may not be reprinted, sold or redistributed without the written consent of Morgan Stanley.

Indicators and trackers referenced in Morgan Stanley Research may not be used as, or treated as, a benchmark under Regulation EU 2016/1011, or any other
similar framework.

The issuers and/or fixed income products recommended or discussed in certain fixed income research reports may not be continuously followed. Accordingly,
investors should regard those fixed income research reports as providing stand-alone analysis and should not expect continuing analysis or additional reports
relating to such issuers and/or individual fixed income products.

Morgan Stanley may hold, from time to time, material financial and commercial interests regarding the company subject to the Research report.

INDUSTRY COVERAGE: IT Hardware

COMPANY (TICKER) RATING (AS OF) PRICE" (01/10/2023)

Erik W Woodring
Apple, Inc. (AAPL.O) 0O (05/26/2009) $130.73
CDW Corporation (CDW.O) 0(03/30/2022) $186.38
Cricut Inc (CRCT.O) U (08/12/2021) $9.47
Dell Technologies Inc. (DELL.N) E (03/30/2022) $42.49
Garmin Ltd (GRVWN.N) E (01/07/2015) $98.92
GoPro Inc (GPRO.O) E (11/11/2021) $5.40
HP Inc. (HPQN) U (03/30/2022) $29.09
IBM(IBMN) 0 (04/13/2022) $144.80
Logitech International SA(LOGI.O) U (09/27/2021) $67.20
NCR Corp. (NCR.N) E (09/19/2022) $24.82
Resideo Technologies Inc (REZI.N) E (03/16/2021) $17.89
Seagate Technology (STXO) E (10/05/2021) $56.46
SmartRent, Inc. (SMRT.N) E (02/14/2022) $2.97
Snap One Holdings Corp. (SNPO.O) E (12/08/2021) $8.25
Sonos Inc. (SONO.O) E (06/14/2022) $18.05
Teradata (TDC.N) 0(09/19/2021) $33.01
Vivint Smart Home Inc (WNT.N) E (08/11/2020) $11.93
Xerox Corp (XRXO) U (02/03/2021) $16.46

Meta A Marshall
Hewlett Packard Enterprise (HPE.N) U (04/12/2022) $17.06
NetApp Inc (NTAP.O) U (12/13/2022) $64.21
Nutanix Inc (NTNXO) E (05/28/2019) $26.33
Pure Storage Inc (PSTG.N) 0(10/31/2022) $26.46

Stock Ratings are subject to change. Please see latest research for each company.
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* Historical prices are not split adjusted.
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	4Q22 VAR Survey: Entering The Later Innings Of The Hardware Downcycle

	Key Exhibits
	CIOs revised their 2022 Hardware budgets 10bps lower, to +1.6% Y/Y, in our 4Q22 survey, the 3rd consecutive cut to hardware budgets.
	CIOs expect hardware budgets to grow 1.5% Y/Y in 2023, a 10bps deceleration from 2022 and the slowest growth of any Tech industry in 2023...
	...however, 1.5% Y/Y growth in 2023 is unchanged from our 3Q22 CIO Survey, showing some stabilization in budgets.
	Our 4Q22 VAR survey similarly shows expectations for a slowdown in hardware spend in 2023, with storage and PC growth to decelerate by ~170bps Y/Y in 2023, and server growth to inflect to Y/Y declines, down 180bps Y/Y.
	VARs expect a greater upward revision to storage (4x) spending in 2023 relative to servers (1.1x) and PCs (1.5x).
	VARs indicate macro concerns are a primary culprit of decelerating hardware budget growth, with 35% of VARs citing customers cancelling, pausing, and/or downsizing projects due to the macro environment.
	VARs expect the pull-forward of orders for PCs and Servers to moderate Y/Y in 2023, but meaningfully accelerate for Storage.
	VARs are seeing greater discounting today vs. last year, which we believe is a function of improved supply coupled with weaker demand.
	Historically we have seen 3-4 downward revisions to Hardware growth during an enterprise hardware downturn, of 90-180bps in magnitude. Our 4Q22 CIO survey marked the third downward revisions to hardware growth, but budgets are now 90bps lower vs. the peak.
	So far, 2022 Hardware budgets have been revised lower three consecutive times by a total of 92bps, similar to the 2019 hardware downcycle.
	In 2011, the initial upward revision to Hardware budgets was followed by a multi-quarter period of downward revisions, which drove 33 points of Hardware stock underperformance vs. the S&P 500.
	Hardware net income estimates have been revised down alongside Hardware budget expectations.
	Exhibit 13:

	VARs expect spending growth to decelerate across all hardware vendors in 2023.
	IBM IT Services net spending intentions vs. peers improved to +13% in our 4Q22 CIO Survey.
	However, IBM remains the most at risk of IT services vendor consolidation.
	While CIOs continue to expect IBM to lose budget share over the next 3 years due to the shift to the cloud, this has improved in recent surveys.
	~80% of VARs see increased adoption of Dell PowerStore, up from 68% in our 4Q21 VAR Survey...
	Exhibit 18:

	...but HCI positioning downticked vs. NTNX.
	The deceleration in HPQ 2023 growth expectation was driven by both large and small VARs.
	A net 31% of VARs say that HPQ is discounting more today vs. 1 year ago, indicating a more competitive pricing environment.
	VARs now expect PC peripherals spend to decline Y/Y in the next 12 months, down ~300bps Y/Y.
	Morgan Stanley VAR Survey


