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Broadcasting ITrends in the USA

Streaming growth has intersected with Pandemic related demand, thereby
accelerating the rise of a subscription economy and disrupting linear TV.
Going forward, successful video services must meet consumer needs for
high speed access, attractive / predictive User Interface, availability of broad
premium content libraries and live sports, on any device, at any time, and in
any location.

In order to compete in the global streaming market, content producers and
distributors are looking to mergers, acquisitions and Joint Ventures to reach a
scale of more than 200 million subscribers. This scale is necessary to
compete with Netflix, Amazon Prime, and Disney+ on a global basis.

99% of all U.S. households have access to a high-speed internet service.

Local Over-The-Air (OTA) Group Broadcasters are also entering the direct to
consumer streaming market with Services such as, Zeam, STIRR, Quest,
and Local Now.
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Broadcasting ITrends in the USA

Streaming Trends

FAST Channels

Decline of Pay TV (Cable TV and Satellite TV)
P Production

ATSC 3.0

HDR

Artificial Intelligence-Al
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Steaming Definition of Terms

AVOD-Advertiser Video-On-Demand.
SVOD-Subscription Video-On-Demand.
FAST-Free Advertiser-supported Streaming TV.

Identical Ad load - If OTT viewing is to be added to Over-the-Air(OTA) viewing
numbers, then the commercials must be identical.

Targeted Ads- Inserted Ads are based on geo-graphic location, age , sex, or
other demo-graphic data.

Audio Watermarking- Audio signals that are not detectable by the human ear,
but can be detected by audience measurement meters to identify date, time and
source of the content (Source IDentifcation -SID).

ID3 tags - are the same data as contained in Audio Watermarks, but sent
separately from the audio/video signal. The same data format is used by i-
Tunes to identify song title, musician, duration, etc.
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Broadcast TV Revenue Sources
1. Advertising (National and Local).

2. Retransmission ( Payments to Broadcasters, for use of their
signal, from Cable and Satellite providers).

3. Subscription ( Direct to Consumer streaming).
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Typical Broadcast Signal Flow
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“Advertising” Cash § Flow
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“Streaming” Cash § Flow
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Streaming in the USA

0  Per Nielsen’s, “The Gauge”, as of Feb 2025, Streaming reached an all time high. 43.5 % of US TV
viewers are now watching streaming services, while Cable declined to 23.2 % and the Broadcast
channels are viewed by 21.2% of consumers.
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Broadcast Viewing Continues to Decline

Combined Nielsen average prime-time C3 broadcast network ratings YOY
growth rate (%)
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The Media Distributor Gauge

Nielsen’s aggregated view of total TV usage by media company
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Streaming in the USA

| Two thirds of American households viewed Netflix and YouTube in 2024.

Household reach
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Streaming in the USA

O  Viewers spent more time watching YouTube than any other app in 2024. The two Google
properties — YouTube and YouTubeTV combined to capture almost 30% of all streaming.

Share of time spent
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Streaming in the USA

What's the first thing you turn on when you want to watch?
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Linear TV’s comeback: The arrival of FAST

A year of FAST viewing in the U.S.

Individual bars represent percentages of total TV viewing
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Streaming in the USA

Q4 2023 vs Q4 2024 Worldwide Subscribers per Major Streaming
Services
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Streaming in the USA

FIGURE 1: Share of Subscriptions
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Global Streamino

Total global direct-to-consumer operating income/loss
for select operators ($M)
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Global Streaming

Total global direct-to-consumer revenue for select operators ($M)

== MNetflix! =0—Disney? =O=Warner Bros. Dis Y == Paramount Global®

12,000

10,000

6,000

4 000

Data compiled March 21

Direct-to ]

revenuas generated by difél -Io-COonsumaear ";_Hr!.Iul"’ as G'F.-TI"IHI] I:r_r ach

"MNetflix totals arg f-:lrc-a f:frunmlng sub ;:rlte y and do not lru.lu..u C va'lHl CuUstomers.

gervices operated by the company
scription revenues generated by the company’s domestic and international
~L0- CONSUMear Sanvi (both free services and paid services), either dire through cvwned and operated apps and
s or through third-party distributors.
S&P Global Market Intelligence Kagan estimates; company data; industry data.

Lakewood Advisors LLC



Paramount / CBS Tiered Streaming Services

{wnme + IR

+ 210 local CBS stations

(Ad supported)

Original Content
40,000+ episodes &
movies
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Streaming in the USA
(A pluto®@

Shuramount +

Viacom/CBS has rebranded CBS ALL ACCESS as Paramount+ and
added content from their cable channels: BET, Comedy Central, MTYV,
Smithsonian, Nickelodeon Paramount Motion Picture Studio.

Paramount + has more than 67.5 million global subscribers.

Pluto TV is Paramount’s (CBS) Free Ad-Supported Television (FAST)
service, which is available in 35 countries, and has over 250+ channels
and thousands of movies. In three years, it grew from a valuation of

$1.8 billion to $6.7 billion.

In 2023, Paramount+ (DTC) revenue jumped 69% from 2022, but posted
Q1, Q2, Q3, Q4 losses of million, for a total 2023
loss of $1.66 billion.

The target is to be profitable in 2025,



Streaming Viewing Continues to Increase, while
Cable/Satelite/OTA Decrease

Inscape is a provider
of Automatic Content
Recognition (ACR)
data from millions of
VIZIO smart TVs.

Share of Viewing Time by Source: Q4 Past Three Years, U.S. TV Households

HQ4'21 mQ4'22 mQ4'23

Over-The-Air(OTA)
Antenna usage
down to 2.8 %

in Q4 2024

5.4% 5.8% 3.8%

Streaming Cable/Satellite Gaming Console OTA Antenna
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Free Ad-supported Streaming 1V (FAST)

U.S. FAST viewers, by provider: U.S., 2021 - 2025

Source: Insider Intelligence




Sony Pictures Expands I1ts FAST Channel Business

dSony Pictures Entertainment (SPE) has announced plans to launch its portfolio of Free,
Ad-supported Streaming Television (FAST) channels on LG Channels, Samsung TV Plus
and TiVo+. The service will use content from a catalog of films and TV series spanning
100 years.

(JSony One debuted in April 2024 with 54 channels across Europe.

Sony One’s channels will be curated and programmed for local markets in different
territories, with content being broadcast primarily in each region’s native language.
Territories at launch include the UK, France, Italy, Germany, Spain, Sweden, Denmark,

Norway and Finland. —
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Streaming in the USA

Paramount + also provides the live local CBS TV stations in 210 cities.

In addition to first run TV series, Paramount + offers over 40,000 TV
episodes and 2,500 movies, as well as Sports and local news.

Paramount + is available on a wide variety of mobile phones, tablets,
gaming platforms, TV sets and other in-home devices.

android ®&iPad  &iPhone @ty @ chomecast  firety

@LG R ~ra Roku SAMSUNG \IZ2IO @XBOXONE
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Streaming in the USA

 The following CBS owned stations are offering a 24 hour a
day, 7 day a week local news stream- CBSN. It is available for
free as a stand-alone service and/or part of the Paramount+
Subscription:

» New York, Los Angeles, Baltimore, Boston, San Francisco, Chicago,
Denver, Detroit, Dallas-Fort Worth, Philadelphia, Minneapolis-St.
Paul, Denver, Baltimore, Miami, Pittsburgh, Sacramento.

d CBS s also offering 24 /7 CBS Sports HQ and a Hollywood
news magazine stream, “ ET Live”, Golazo (soccer).

©CBSN

NEW YORK

- ©CBS @CBSN ®HQ
SGBIN
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US companies Streaming in Europe

Churamount +

PeCICOCk% — g | e 78

O Comcast Corp.(NBCU Peacock) and ViacomCBS (Paramount +)
announced that they have formed a partnership (Joint Venture - JV) to
launch a subscription video on demand service in Europe - called
SkyShowtime.

d SkyShowtime launched on June 22"d 2022 in the UK, Ireland and South
Korea. It will be available in 20 European countries covering 90 million
homes. The service will feature programming from the NBCUniversal,
Sky and ViacomCBS portfolio of brands, including titles from
Showtime, Nickelodeon, Paramount Pictures, Paramount Plus
Originals, Sky Studios, Universal Pictures and Peacock.

d The SkyShowtime JV will permit the two companies to compete with
Disney +, NetFlix, and Amazon Prime in the global marketplace.
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zw N Streaming in the USA
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Free Advertiser-supported Streaming TV (FAST) platforms, such as Zeam, are being used by
local broadcasters to attract more viewers. Local stations provide Zeam (formerly Vuit) with
programs and commercials, which Zeam then streams to consumers. The revenue is split
between Zeam and the local stations.

https://zeam.com/

As of 6/22/2024, there were more than 300 local stations producing and distributing streaming
content on Zeam. Zeam is used by local stations affiliated with the 4 major commercial
networks.

FOX

10

MNEWS

Zeam is owned and operated by ZeamMedia (formerly Syncbak).
ZeamMedia (Syncbak) is the service provider used by CBS to geolocate and distribute the live
streams for their 210 affiliates.

Sinclair Broadcast Group has a similar service called STIRR.
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Streaming in the USA

STIMD

O STIRR Is an ad-supported video streaming service owned by
Sinclair Broadcast Group (294 TV stations). The streaming
service is available on the web and via apps for iI0S, Android
devices and various streaming TV devices, including Amazon
Fire TV, Roku, Apple TV, Chromecast and Android TV. Stirr's
slogan is “The new free TV”

1 https://stirr.com/watchnow
d The service offers over 100 channels of content.
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https://stirr.com/watchnow

Streaming in the USA

L YouTube (Google) won streaming rights for “NFL Sunday ticket”, reportedly valued at $1.77 billion a
year, which allows subscribers access to ALL (16) NFL Sunday games, not just the ones broadcast in
the local markets by CBS, FOX, NBC, ABC. This season 1.5 million subscribes have signed up at a price

of S449 / year, which will result in a $1.2 billion loss. It is estimated that 3.18 million subscribers are
required to break even.

O Thursday Night Football (NTF) is only available on Amazon Prime video.

prime
S

SUNDAY TICKET NGHT A e :? - )
oo FOOTBALL 1, & (A o\ ™ TV "2~
» YouTube "> YouTubeTV prir::év\(;iNdeo ’ »
IN 2023 et

While Amazon's S1 billion-a-season acquisition of the NFL's
Thursday Night Football package failed in its inaugural all-streaming i
season to deliver the mass-audience it had on broadcast television
(-41%), it did help Amazon Prime Video add new subscribers
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Streaming in the USA

Tegna Broadcast Media, that owns 67 TV stations, said its Quest digital multicast
network is launching an ad-supported linear streaming app that will give viewers
access to science, history and engineering programming on demand.

https://quest-on-demand.com/#/landing

NNNNNNNNNN

Twist was an American digital multicast television network owned by Tegna Inc.
Launched on April 5, 2021, the network specializes in factual lifestyle and reality
television content aimed at females between the ages of 25 and 54, sourcing its

programs from the archives of NBCUniversal Television. Tegna announced that Twist
would shut down on December 31, 2023.
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Streaming in the USA

NewsNation is a subscription television network owned by the Nexstar
Media Group that owns 199 TV stations. NewsNation is available on
YouTube, Hulu, FuboTYV, Vidgo, Sling TV.

https://www.newsnationnow.com/ NEWSNATION

Newsy is a news network owned by the E. W. Scripps Company that
also owns 66 TV stations. Its content can be found on subscription
OTT platforms including Pluto TV, YouTube, fuboTV, Philo, Sling TV.

27 of Hearst's Very Local news channels.

nearst Nhttps://localnow.com/
local

I@viv

VERY LOCAL
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https://www.newsnationnow.com/
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US pay-TV viewers continue to “cut the cord”

Pay-TV penetration in the United States will continue to decline over the next few
years, dropping to under 50 per cent by 2026 according to analysis from Digital TV
Research.

0 Pay TV (1.e. Cable and Satellite) 2023 subscriber loss were 8.4 million, while 2024 saw
a slowing of subscriber losses to 6.8 million.

0 The analysts forecast the US will have only 60 million pay-TV subscribers by 2027,
declining from 105 million in the peak year of 2010.

O 52% — of cord cutters say they don’t miss anything about their old Cable or Satellite
TV. If they did miss anything, it was typically live events (23%), local and national
news (22%), and sports (19%).

O Comcast’s subsidiary streaming service,
Peacock, reported $2.3 billion loss in 2022, and a
$2.75 billion loss in 2023, and $372 million in 2024

0 During the Q1 2024, Cable / Satellite cord cutting
reached an all time high of -12.3%.
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Cord Cutting 1n the USA

Estimated average year-end basic cable network subscribers (million)
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Cord Cutting In the USA

Nielsen C3 24-hourratings at select kids basic cable networks, 2012-2023

e Nickelodeon/Nick At Nite (US) e Nick Jr. (US)
s Cartoon Network/Adult Swim (US) === Disney Channel (US)
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As of February 2025.

The information contained heregin is @ Nielsen Media Research Inc.
Unauthorized use of this copyrighted material is expressly prohibited.
@© 2025 The Nielsen Co. All rights reserved.
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Cord Cutting In the USA

Total Pay TV Industry Subscriber Additions (Losses): Q4 Highlighted

1,000

Total Pay TV Net Adds (Thousands)

Source: Company reports, MoffettNathanson estimates and analysis

(Image credit: MoffettNathanson)
Lakewood Advisors LLC




Streaming in the USA

TV Stations are seeing an erosion of retransmission revenue from Multiple Video Program
Distributors.

Station groups with the greatest exposure -- in terms of estimated 2023 domestic affiliate revenue
as share of overall revenue -- are Nexstar Media (54%) and Sinclair Inc. (53%), Fox Television
Stations (49%), Tegna (47%) and Gray Television (41%).

Total Sub Universe: MVPDs and vMVPDs
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Streaming in the USA

L One major challenge for all streaming services is customer retention.
Subscribes cancel their subscription after watching a show of interest
and then sign up with another service.

L NetFlix and Amazon Prime Video have the longest churn rates
compared to the other OTT services.

Average Subsciption Duration of Major
and Premium OTT Services, by Month

Nettix e e

| |
Prime Video
|

Hol |
storz
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Peacock |

0 10
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Streaming in the USA

How many different free/paid sireaming services
does your household currently use...?

Free Paid
2023 m 2024 2023 m 2024

40%
32%

29%29%

Source: AdTaxi Lakewood Advisors LLC
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IP. Production

O There are three primary IP production formats SMPTE 2022 and SMPTE 2110,
NDI.

U Large mobile unit (OB) vendors such as, NEP, Game Creek are building only IP
based production OB vans.

L NBC'’s IP production systems for the 2024 Summer Games, as well as, 2021
Olympics in Japan used the Grass Valley IP /Cisco router.

U The Canadian Broadcasting Corporation’s (CBC) new Broadcastm ge_p_ter is

based on IP audio/ video distribution. ==l ﬂ e
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SMPTE 2110 IP Facilities
»

4 Home Shopping -QVC Japan / USA
(UHD/HDR overbuild).

4 tpc UHD1 Mobile — UHD/HDR compact
mobile unit.

4 Sky UK / SkySport UHD/HDR transition —
mix of 2022-6 legacy and 2110.

Lakewood Advisors LLC
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SMPTE 2110 IP Facilities

B L gyl S

NFL Media — full 2110 uncompressed, UHD/HDR =2
capable, six studios, four controls rooms, many j- ‘
external transmissions in/out

Chase Center Stadium (NBA).

Lucas Oil Stadium (NFL).

Fiserv Forum Stadium (NBA).
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SMPTE 2110 IP Facilities

e Private Cloud based Network Origination and playout.

e Content origination network from Supper NAP in Las Vegas and KMTC.
* Disney’s private data center in Kings Mountain, NC.

* Total of 24 channel playout supporting ABC Network using 2022-6.

Project Rogue
e Disney Cable Networks cloud-based origination and playout @ Bb
 Disaster Recovery based at KMTC . NSNEL

FX and National Geographic (NatGeo) Migration

* Migration of FOX Cable Networks to Disney including FX, NatGeo, FX Mundo.
 Move to new Digital Center 3 (DC3) facility in The Woodlands, TX.

e 38 channels of playout. = :
E R ENE g
ABC OTV Hub Spoke Network Migration to DC3 < K

« 8 ABC Owned and Operated stations. ENTER 3 ‘\@W’ ‘j

ABC Network Origination Migration to DC3
« Moved from New York City to DC3.

ABC Network Disaster Recovery
* Moved from Los Angeles to Bristol, CT.

[ Lakewood Advisors LLC
e 29 Disaster Recovery channels. akewood Advisors



SMPTE 2110 IP Facilities

U BBC Cymru Wales Facility

LESSONS LEARNED FROM TESTING

* Interoperability testing is vital
« Involvement from the Systems Integrator is essential from an early stage
New skills and new test equipment are required which are not always available

« Aformalised approach using IT techniques (in our case TestRail & JIRA) is essential to
manage regression testing and to track progress between test runs

« Large ST2110 systems are very complex to find faults in

« It’s very easy to get stuck trying to fix issues

Configuration errors can be missed by vendors which cause key tests to fail
« The testing approach can unexpectedly break the system under test
« Testing takes much longer than expected, timelines based on legacy planning need extending

ST2110 works for media transport but the overall ‘stack’ still has some way to go before it is anywhere near ‘plug
and play’. In particular there are problems with control and timing is different rather than easier.

Lakewood Advisors LLC



IP. Production 1n the USA

O CBS updated their Washington News Bureau to an IP infrastructure (SMPTE-2110). However, there are
very few IP sources and destinations, so there are many SDI to IP and IP to SDI gateway converters. Even
with redundant IP routers, a major air loss occurred resulting in a complete loss of the Evening News
broadcast to major markets.

https://variety.com/2020/tv/inews/cbs-evening-news-technical-issue-norah-odonnell-mark-zuckerberqg-
1234611340/

0 Comcast / Telemundo Center in Miami is a 13,000 x 13,000 IP router and distribution system. ( SMPTE
2110).

L Comcast Lessons learned:
» Each SDI to IP (Encapsulation) and IP to SDI

(Decapsulation) is a separate process that must be
managed. (i.e. audio / video lip sync) -
» Redundant paths are essential. L - e il P
> Deployed 3 separate networks: ST2110, Revenna for " - 1,
Communications, Dante for audio sources.
» Segmented IP production Network from IP Acquisition
Network.
» The project ran over the budget and was delayed.
Lakewood Advisors LLC 50

1P Production Fop; : An Inside Look of Tele{nundo Deportes' IP-Based Facility [



https://variety.com/2020/tv/news/cbs-evening-news-technical-issue-norah-odonnell-mark-zuckerberg-1234611340/

IP. Production at CBS

0 CBS Sports commercial integrations Master Control Rooms are based on IP.

0 CBS Sports NFL Studio 43 is the newest SMPTE 2110 facility.

Lakewood Advisors LLC
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Next Generation TV- ATSC 3.0 1n the USA

While the Federal Communications Commission (FCC) has approved the use of
the ATSC 3.0 modulation standard, they have not provided any new spectrum to
broadcast the new TV signal. c

\.ﬁ_u LATIg, M
(A

The FCC has not mandated a transition to ATSC 3.0, so it is a voluntary local TV
station decision.

The FCC has not required TV manufacturers to include this new technology in the
TV sets. It is a voluntary receiver manufacturer decision. 20 different TV models
from three manufacturers—LG, Samsung, and Sony started Broducm ATSC 3.0
TV sets in 2020, 2021 and 2022. LG stopped production in 2024 due o a patent
Infringement law suites. It is estimated that only 13% of the 2024 TV sets sold will
have ATSC 3.0 capabillity.

The FCC has not required the Cable and Direct Broadcast Satellite providers to
'coz\%rry t?e ATSC 3.0 signal or its enhanced features, such as HDR, 4K , targeted
S, etc.

The business plan to support this new technology needs to be clarified.

In March 2025, the NAB urged the FCC to set a cut off date for ATSC 1.0. If
adopted, this could accelerate the rollout of ATSC 3.0.

Lakewood Advisors LLC




Simplified Transition from ATSC 1.0 to ATSC 3.0 with no new spectrum
(current situation)
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Transition from ATSC 1.0 to ATSC 3.0 with no new spectrum

NBC station-B would place their programming on
the CBS station-A to support existing ATSC 1.0 TV

)
)

e

STATION-A STATION-B

receivers. %
S
“HOST” CBS station-A Id pl thei [ %g
station-A would place their programming on 5o
ATSC']"O NBC station-B for the new ATSC 3.0 receivers §§§
)

o

K, K
ST

It is unclear what will happen to the subchannels.
In a given market, there may be 30 subchannelsp

ATSC 1.0
19.4 Mbps 23 Mbps




It is unclear what will happen to all the current (33) OTA ATSC 1.0 SD Sub-Channel Networks
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Two Lighthouse ATSC 3.0 stations per Market will be Required

In order to broadcast all the major Networks in each city, it will be
necessary to have at least two ATSC 3.0 stations per market.

‘. 4
el

STATION-A STATION-B
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Because the video compression format (HEVC) used in ATSC 3.0 is
more bit efficient, it is possible to have more HD signals per
transmitter.
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In this example, both Station-A and Stations-B have a 4 channel
HDTV multiplex.
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PBS 1080
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Next Generation T'V- ATSC 3.0 1n the USA

as of 1/1/2025

100.00% ATSC 1.0 vs ATSC 3.0 for Markets 1-210

Percentage of population that have

77.49% ALL four major Networks available.

Percentage of
42.05% | Populationthat have
ALL four
major Networks and
PBS available.

19.81%
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ATSC1.0 At least one ATSC 3.0 ATSC 3.0 ATSC3.0
per market ABC+CBS+FOX+NBC ABC+CBS+FOX+NBC+PBS
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Next Generation TV- ATSC 3.0 1n the USA

ATSC 3.0 vs ATSC 1.0 Coverage by Market Size
as of 1/1/2025
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Next Generation T'V- ATSC 3.0 1n the USA

as of 1/1/2025
Network Availabilty via ATSC 3.0

Percentage of population that have ALL four
major Networks and PBS available.
Percentage of population
that have ALL four major

Networks
Lakewood Advisors LLC




Next Generation T'V- ATSC 3.0 1n the USA

as of 1/1/2025

# of Hosting Stations for ATSC 3.0 On the Air
by Station Group

Lakewood Advisors LLC




Streaming Viewing Continues to Increase, while
Cable/Satelite/OTA Decrease

Inscape is a provider
of Automatic Content
Recognition (ACR)
data from millions of
VIZIO smart TVs.

Share of Viewing Time by Source: Q4 Past Three Years, U.S. TV Households

HQ4'21 mQ4'22 mQ4'23

Over-The-Air(OTA)
Antenna usage
down to 2.8 %

in Q4 2024

5.4% 5.8% 3.8%

Streaming Cable/Satellite Gaming Console OTA Antenna

Lakewood Advisors LLC



©ver-The-Air Viewing in the USA

L Definition of terms

cCo0 OO0

No SVOD = Over-the-Air Homes that do not have subscription video on-demand (SVOD).

Plus SVOD = Over-the-Air Homes that have access to one or more SVOD services and do not
have a vMVPD ( cable, satellite, telco).

Plus vMVPD = Over-the-Air Homes that subscribe to a vMVPD.
Percentage’s are based on average install counts. Excludes Broadband Only Households.

In the following charts, Read as: 15.6% of Over-the-Air homes in Phoenix have access to a
subscription video on-demand (SVOD) service, but do not subscribe to a virtual MVPD.

nielsen

® NosvoD @ Plus SVOD (no vMVPD) @ Plus SVOD (with vMVPD)

akewood AdVISors



@ver-The-Air Viewing in the USA

( Personal People Meter data)
PHOENIX 15.6%

DALLAS 12.2%

MINNEAPOLIS 14.1%

ST. LOUIS 11.4%

DENVER 13.4%

HOUSTON

LOS ANGELES

MIAMI

DETROIT

CHICAGO

CHARLOTTE

ORLANDO

PORTLAND

CLEVELAND
® NosvoD @ Plus SVOD (no vMVPD) @ Plus SVOD (with vMVPD)

AdVISOrsS

nielsen




©ver-The-Air Viewing in the USA

( Personal People Meter data)

SACRAMENTO

ATLANTA

BALTIMORE

TAMPA

SAN FRANCISCO

PHILADELPHIA
SEATTLE

PITTSBURGH
WASHINGTON, DC
NEW YORK
BOSTON

® NosvoD @ Plus SVOD (no vMVPD) @ Plus SVOD (with vMVPD) 1]ielsen
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@ver-The-Air Viewing in the USA

( Set —top box data)

MILWAUKEE
ALBUQUERQUE

DAYTON Ll 24.4%
OKLAHOMA CITY
KANSAS CITY
SALT LAKE CITY
TULSA

AUSTIN PR 20.1%

CINCINNATI
SAN ANTONIO
LAS VEGAS
INDIANAPOLIS
COLUMBUS, OH
NEW ORLEANS
LOUISVILLE
GREENSBORO

@® NosvoD @ Plus SVOD (no vMVPD) @ Plus SVYOD (with vMVPD)

Lakewood Advisors LLC
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@ver-The-Air Viewing in the USA

( Set-top box data)

RALEIGH 6.3%
NORFOLK 7.6%
KNOXVILLE 5.7%
RICHMOND 6.6%
NASHVILLE 6.1%
GREENVILLE 5.0%
JACKSONVILLE 5.7%
SAN DIEGO 6.9%
BIRMINGHAM AL M ©.3%
PROVIDENCE 4.6%
FT. MYERS 3.2%
BUFFALO 4.7%
HARTFORD
WEST PALM BEACH

® NosvoD @ Plus SVOD (no vMVPD) @ Plus SVOD (with vMVPD) nielsen
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Next Generation TV- ATSC 3.0 1n the USA

Nielsen estimates there are currently 120.6 million US TV Households. That equates to 307.3
million people. (i.e. on average 2.54 people per USHH).

Nielsen also estimated that 14.5 % of the USHH receive their TV signals via Over-The-Air (OTA)
reception. Another surv%sampl_e of 4,500 homes say 10%. Inscape, a provider of data from
millions of VIZIO smart TVs, estimates only 2.8 % OTA.

Since ATSC 3.0 is not carried by cable or satellite distributors, it is only available to OTA viewers;
the potential population served I1s much less. (see calculation below)

As of 1/5/2025, the number of markets with all 4 may'or Networks (ABC, CBS, FOX, NBC)
broadcasting ATSC 3.0 over the air, equates to 42 % of USHH, Therefore, the potential ATSC
3.0 USHH can be computed by:

42% X 14.5% = 6.09 % of US HH. (Nielsen OTA estimate)
42% X 2.8% =1.17 % of US HH. (Inscape OTA estimate)

Markets that have two ATSC 3.0 stations on the air and could potentially carry all the major
Networks (ABC,CBS,FOX,NBC,CW,PBS, My Network, Univision, Telemundoy account for 19.8

% of USHH.
» Therefore, the potential full service ATSC 3.0 USHH can be computed by:

19.8 % X 14.5 % = 2.87 % of USHH. (Nielsen OTA estimate)
19.8% X 3.7% = 0.73 % of USHH. (Inscape OTA estimate)

Lakewood Advisors LLC




SIness
and Challenges
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ATSC 3.0 Additional Business Opportunities

JData Broadcasting-Excess channel capacity can be used to send data files for mass
distribution.

dTargeted Advertisements- Additional advertisements can be sent to home or mobile
devices that are targeted based on: location, personal preferences, age or other
demographic data.

L Geolocation Services.- A South Korean Hancom drone was demonstrated using the
local ATSC 3.0 signals for improved geolocation. : "':':_'.. :

JEmergency Alerting- Amber alerts, Weather alerts. (e

(1) RNV ivéf‘oi;i'ﬂll'"

"“?“ ¥ :

J Automotive Services-South Korean auto parts manufacturer, Hyundai Mobis, has
developed an ATSC 3.0 receiver for use in vehicles: the company expects the first
commercially available 3.0-enabled vehicles to be on the road in the United States in
2023. ( As of 4/1/2025, still not available in any US autos.) ' |

Lakewood Advisors LLC




ATSC 3.0 for Data Broadcasting

0 Some proponents of ATSC 3.0 plan to use the new standard for Data
Broadcasting and forecast $4 billion in revenue by 2032.

L The current transition plan will require two ATSC 3.0 stations in every market
to transmit the major Networks (ABC, CBS, CW, FOX, NBCU, PBS,
Telemundo, Univision) leaving very little capacity for Data Broadcastlng
unless additional stations are dedicated to ATSC 3.0.

d The competitors to the ATSC 3.0 Data Broadcasting business are the major
Cellular Telephone carriers. The Telco's just made larger purchases of C-
band satellite spectrum for 5" Generation cellular service:

O Verizon $45.5 billion
O AT&T  $9.1 billion
d Dish $7.3 hbillion
O T-Mobile $2.9 billion

0 Other competitors include WiFi -6 and Cable TV’s new cable modem,
DOCSIS 4.0 that can deliver 10 Gbps.

Lakewood Advisors LLC



ATSC 3.0 for Data Broadcasting

L Edgebeam is a Joint Venture (JV) to provide expansive, reliable and secure
data delivery services via ATSC 3.0. The JV includes Sinclair, E.W.Scripps,
Nexstar , Gray Media.

U In order for Edgebeam to have a national data distribution network, they will
need the FCC to change ownership rules (deregulation) and for the existing
ATSC 1.0 stations to be shut down to free up spectrum.

L The data delivery business includes some well-established competitors :

» the cellular carriers with over 350,000 installed cell sites, 70% of which support high
speed 5G two-way data transmission,

» The Cable TV industry’s 67 million two-way WiFi hot spots.

L Hovering over the TV industry's transition from ATSC 1.0 to ATSC 3.0 is the
prospect of another FCC incentive spectrum auction, which could further
reduce spectrum for data broadcasting.

Lakewood Advisors LLC



ATSC 3.0 Data Broadcasting Competitor Comparison Chart

(Download vs Upload

5G Download Speed 2
in Mbps OPENSIGNAL @

AT&T

T-Mobile

0 Verizon
(_)_] ATsC-3 12 Mbps

ATSC 3.0 max capacity 24 Mbps — 4K video service 12 Mbps = 12 Mbps

5G Upload Speed ?
inMbps OPENSIGNAL @

AT&T

T-Mobile -"T\WINNER\;,\ | 17-9

Verizon

ATSC 3.0 zero I\/Ibps Lakewood Advisors LLC




ATSC 3.0 Data Broadcasting Competitor
Comparison Chart

5G Availabilit -
el OPENSIGNAL @

AT&T | 16.5
° T-Mobile
a Verizon

/WINNER

While 75 % of the USHH now have access to at least one “Lighthouse” station carrying multiple HDTV
signals in the ATSC 3.0 format, a nationwide Data Network has not yet deployed. It has been estimated it
will take over 10 years for the consumers to replace their existing ATSC 1.0 TV sets before a nationwide
data network can be deployed and the ATSC 1.0 stations converted to ATSC 3.0 for a data network.

Lakewood Advisors LLC
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ATSC 3.0 Geo-location services

The US Government is investigating alternatives to delivering geo-location
services should the GPS satellites come under attack.

At the 2022 NAB show in Las Vegas, drone technology was demonstrated
that used multiple ATSC 3.0 stations for improved geographic position

Information.
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Basis GPS satellite signals have an accuracy of 15 meters (50 ft.)
horizontally and 4 meters (13 ft) vertically. The accuracy can be refined by
using Wide Area Augmentation System (WAAS), which increases the
accuracy to 3 meters (9.8 ft.) with an availability of 99.9% of the time.

Lakewood Advisors LLC



ATSC 1.0 Geo-location services

L This concept was first proposed in 2005 using the existing ATSC 1.0 signals
and even NTSC, with no market acceptance.

Prime Time Positioning
Using Broadcast TV Signals to Fill in GPS Acquisition Gaps

Max Martone and Jon Metzler, Rosum Corp.

material value exist.

While network-assisted GPS (A-GPS) can
extend the operational range of classic
autonomous GPS, in some situations its

efficacy and reach are insufficient. There isa
clear need for a cost-effective system that
sustains performance indoors and in urban
canyons. Furthermore, GPS itself is suscep-
tible to jamming and other man-made inter-
ference. A solution that is distributed and
robust to jamming is desired.

We advocate the use of broadcast TV
signals as an augmentation to, or substitute
for, GPS-based solutions. The core idea is
to exploit the existing commercial broadcast
TV infrastructure to obtain ranging informa-
ton anywhere GPS solutons are not able to
provide acceptable performance.

GPS generally provides global outdoor
coverage, but its shortcomings in urban and

indog weffective real

52 GPS World SEPTEMBER 2005

Lakewood Advisors LLC

New Positioning Channel
The basis of the technology lies in the
innovative concept of using unmodified
commercial broadcast TV signals for position-
ing. TV signals are broadband signals with a
bandwidth of 6 MHz to 8 MHz— much wider
than the primary lobe of the civil GPS
C/A-code, thereby permitting higher-accu-
racy tracking. TV signals are at lower and
more-diverse frequencies and are much higher
in power, making them optimal for indoor and
urban reception. They were designed for the
purpose of indoor reception. TV picture
information is not demodulated in our systen.
TV signals occupy nearly half of the spec?
trum between 30 MHz and 1 GHz. Our
company has implemented a first-generation
system that exploits Advanced Television
Systems Committee (ATSC) digital and
National Television System Committee
(NTSC) analog TV signals and is functional




ATSC 3.0 Geo-location services

L Considering the GPS System is already very accurate with a high degree of
reliablility (see graphs below), and is provided free of charge by the U.S.
Government across the nation, is there a need for ATSC 3 broadcasters to
provide a similar service?

Newark Airport Lateral Accuracy Newark Airport Vertical Accuracy
with LAAS with LAAS 100 % available with 100% coverage

WAAS LPV200 Coverage Contours
EWR Q3 2016 06/09/22

EWR Q3 2016
Week 2213 Day 4

Figure 4 - EWR Lateral Accuracy Figure 6 - EWR Vertical Accuracy

https://www.nstb.tc.faa.gov/24Hr_WaasLPV200.htm
Lakewood Advisors LLC



ATSC 3.0 Geo-location services

At this time, the business model for these alternate geo-location services
using ATSC 3.0 is unclear.

>

>

Will the U.S. Government provide a financial payment to local TV stations for this
service?

Or will providing this low data rate geo-location service become another government
mandated obligation similar to closed captioning for the hearing impaired; Video
Description for the visually impaired; Parental Advisor ratings ( TV-13, TV- PG);
Secondary Auxiliary Program (SAP).- Spanish, Emergency Broadcast System, etc.

If the broadcasters use elLoran as the alternate master clock for the ATSC 3.0 geo-
location service, why shouldn’t the eLoran signal become the main alternate signal to
GPS as recommended by the FAA?
https://www.gps.gov/governance/advisory/meetings/2014-06/narins.pdf

What are the potential liabilities to broadcasters if their geo-location data is in error or
unavailable? Service Level Agreements (SLA)?

What are the operating requirements for 99.9999% availability? Emergency Generators,
Uninterruptable Power Supply (UPS), backup transmitters, backup antennas,
monitoring and remote control, logging of accuracy? Additional CAP and OPEX costs?

Lakewood Advisors LLC
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ATSC 3.0 Target Advertising

0 The Cable TV and Satellite industry that delivers the broadcasters’ signal to 40% of
US Household has no plans to carry the ATSC 3.0 signal or its enhanced services
such a Targeted Ads.

4 E_clggnce: El%tworks ,such as CBS, are already delivering targeted Advertising using

0 Anew law, American Data Privacy and Protection Act has been proposed in the
U.S._C_on%ress_ (House of Representatives (H.R.6416) and Senate (S.3520) that will
prohibit advertising facilitators (e.g.,, publlshers% from engaging in or enabling an
advertiser or third party from engaging in targeted advertising using consumers’
personal information.

Lakewood Advisors LLC



Summary of ATSC 3.0 Business Challenges
(Practical business and competitive issues)

) Data Broadcasting- ATSC 3.0 is a one-way data path that needs to rely on WiFi or cellular connections
for the return path. The cellular carriers have a large installed bases of cellular sites that have
nationwide coverage, more capacity, with unlimited data plans.

U Targeted Advertisements-The Cable TV and Satellite industry that delivers the broadcasters’ signal to
29% of the US Household have no plans to carry the ATSC 3.0 signal or its enhanced services such a
Targeted Ads. A new law, American Data Privacy and Protection Act has been proposed in the U.S.
Congress (House of Representatives (H.R.6416) and Senate (S.3520) that will prohibit advertising
facilitators (e.g., publishers) from engaging in or enabling an advertiser or third party from engaging
in, targeted advertising using consumers’ personal information.

[ Geolocation Services.-The existing GPS satellite service is provided free of charge by the US
Government with excellent accuracy, high reliability, and a high degree of redundancy.

L Emergency Alerts- Are already provided to cell phones, Emergency Alert System (EAS) by OTA and
Cable TV. The business model is unclear and could only be a mandated service.

 Automotive Services-Many states (37 of 50) have laws that prohibit television screens from being
visible to front seat occupants. Example Washington State “No person may drive any motor vehicle
equipped with any television viewer, screen, or other means of visually receiving a television
broadcast when the moving images are visible to the driver while operating the motor vehicle on a
public road” Lakewood Advisors LLC
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ATSC 3.0 TV Gateway

—) Fthernet

ATSC 3.0 ——— \\/|-Fi 2.4G/5G 2T2R
Antennain . CENEANEL,

Cloud Digital Video Recorder (DVR).

2160p60 4K UHD HDR and HD multicasting, audio
description and closed captions.

Initial price $89.99

The receiver outputs Ethernet, dual-band Wi-Fi, HDMI,
S/PDIF digital audio and RCA, Bluetooth 5.0 connectivity.
A3SA security verified.
www.adth.com)

1 However, Vizio’s, VP of platform content, has
stated that “The Dongle is dead”, since only 7% of
their viewers use HDMI dongles to watch OTT

services.
Lakewood Advisors LLC



http://www.adth.com/

. ATSC 3.0 Arial TV Gateway

Antennain ATSC 3.0
—

Gateway

(] Data rates of up to 36 Mbps e

d 2160p60 4K UHD and HD
multicasting

" -, I IHHF'*
 Initial price S74 Adapter Lo

 Potential lost revenue (leakage) for e

e ———— . ——

pay services:. Paramount+ d [:j AIRuaITV
Disney+, Peacock.
J www.adth.com)
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ATSC 3.0 Security Authority

In order to Prevent unauthorized distribution of the ATSC 3.0 broadcast signal on
the Internet, ALL consumer receiving devices and broadcasters will need to comply
with the ATSC 3.0 Security Authority.

Not all ATSC 3.0 Broadcasters have implemented A3SA.

A3SA will provide device manufacturers and broadcasters with access to protection
and security credentials that will enable secure delivery of high-value television
content through the use of the ATSC 3.0 standard.

Participating Broadcasters: ABC, CBS, FOX, NBCU, Graham Media, Gray Media,
Hearst Television, Meredith Corporation, NPG OF California, Scripps Media,
Sinclair Broadcasting Group, Tegna, Univision.

Participating Manufacturers: _ _ _
_ _ ] , LG Electronics (note: in 2024 LG stopped offering ATSC 3
In their product line), Samsung, Sony, TCL.

https://a3sa.com/

Lakewood Advisors LLC
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Next Generation TV- ATSC 3.0 1n the USA

The transition plan does not provide for any 4K UHDTV.

All stations would broadcast in the 1920 x 1080 /59.94 or 1280 x 720/ 59.94 P
Progressive video format.

There may be some HDR services available.

Cable and Satellite providers have indicated they do not plan to carry the ATSC 3.0
signals. Since the cable and satellite audience accounts for 40% of US TV
Households, only a small percentage of the viewers will be able to see the ATSC
3.0 broadcasts. ( =14.5% of USHH)

The question is: “Has the ATSC 3.0 Technology been overtaken by streaming
services that have rolled out 4K, HDR, and targeted Ads much faster and are
available on the mobile 3G, 4G , 5G cellular and WiFi networks, on millions of
existing streaming TVs, gaming consoles, phones, tablets and PCs ?”

Can ATSC 3.0 compete as a data delivery platform against 5G cellular and high
speed WiFI that have faster data rates, two-way data service, and millions of
Installed cells and WiFi hot spots?

Lakewood Advisors LLC



Next Generation TV- ATSC 3.0 1n the USA

ATSC 3.0 tuners are starting to appear in high-end 8K and 4K TV sets from Samsung,
TCL, and Sony. Unfortunately, all of the ATSC 3.0 stations are broadcasting in the 720 or
1080 video formats. ( what justifies the added cost?)

On average, there are 2.5 TV sets per US TV Household and there are 120.6 million US TV
Households or 301.5 millions TV sets will need to be replaced or have set-top converter
boxes to move from ATSC 1.0 to 3.0. Consumer Technology Association (CTA), estimates
that only 13% of the 2024 TV sets sold will have ATSC 3.0 tuners. (9% in 2023)

Consumer Technology Association (CTA) projects an increase in NextGen TV shipments,
rising to 5.5 million in 2024, 11 million in 2025, and 27 million in 2026.

Unless mandated by the FCC, it will take 8-10 years to complete the conversion,

ATSC 3.0 NextGen TV Sales

2021 2022 2023 2024 2025 2026
Year

Lakewood Advisors LLC




HDR Trends in the USA

1 One of the challenges with High Dynamic Range (HDR) production and
distribution is there are a multiplicity of HDR formats.
» Hybrid Log-Gamma (HLG) ITU BT.2100.
» HDR 10 (PQ) SMPTE ST 2084-ITU BT.2100.
» HDR 10 +
> HDR +
» S-LOG ( Sony)
» SL-HDR-1
» Dolby Vision 1Q ( Ambient light sensor + dynamic metadata).
» Advanced HDR by Technicolor
» Multiple HDR formats are creating confusion in the marketplace and
conversions between HDR formats can create issues.
1 A method to automatically adjust the TV to the HDR format needs to be
developed or the industry needs to standardize on a single format.
1 Not all TVs support all the HDR formats.

Lakewood Advisors LLC



HDR Trends in the USA

HBO MAX announced all eight seasons of “Game of Thrones” will be available
in 4K Ultra HD with HDR, as well as its new “House of the Dragon” series.
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(Image credit: HBO Max)
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HDR Trends in the USA

U Thursday Night Football, exclusively available on Amazon Prime, is streaming in
HDR.

W Four different streams are available: Primary English, Spanish, “Prime Vision”,
alternative commentary.

L “Prime Vision” derives statistical, data, and analytics from three live-data
sources to enhance the broadcast. Custom Al logic and real-time graphic
overlays are then used to offer viewers an |n5|ghtful way to view the game
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AKS/THDR Trends in the USA

U Since 4K UHDTV signals require more data bandwidth than HD signals, none of the
ATSC 3.0 stations are carrying 4K UHDTV over the air on their multicast channels.

] Cable distribution of 4K UHDTV is very limited to a few live sporting events.

U The 2024 summer Olympics, NBCU’s 4K HDR signal was available to all of the cable
networks, satellite providers and online streaming platforms that carry NBC
programming. You Tube made the Olympics available in 4K HDR for an additional
$9.99.

» Many of the 4K HDR signals were down converted from the NHK ‘s Super Hi-
vision 8K (7,680 x 4,320) HDR (HLG) format.
» NHK is now streaming 8K Super Hi-Vision in 80 Mbps.

]

SUPER Hi-VISION
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Artificial Intelligence in Media

U In general, new technologies are usually greeted with fear and trepidation. This sign

that was located in a New York hotel room. “This room is equipped with Edison Electric Light.
Do not attempt to light with match. Simply turn the key on the wall by the door. The use of electricity
for lighting is in no way harmful to health, nor does it affect the soundness of sleep.”

Ohis KRoom is égw’ppe& With
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Artificial Intelligence (Al) in Media

U Al has been greeted with similar concerns. Will Al take my job? Is the content created
by Al protected by copyright and who owns it? Will Al be used to create deep fake
content? How does a News Director determine if the content coming into the
newsroom is real or a deep fake?

1 One thing is certain, Al will change the
Media workflow process in pre-

reproduction, production, post-production ‘\‘ ; »\“‘&Q\
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Artificial Intelligence in Media

[ Al voice cloning is being offered by many companies such as:
» PlayHT https://play.ht/voice-cloning/

U Al visual dialogue translation will speed the distribution of content to a global market.
» HeyGen can not only translate content to 40+ different languages, but also
update the image to maintain lipsync. https://www.heygen.com/video-translation

1 Adobe Podcast uses Al to enhance previously recorded audio content by eliminating
background noise, audio level control, speech to text for rapid editing.
https://podcast.adobe.com/enhance#

1 Adobe’s popular Photoshop, Illustrator and Firefly have introduced Al into their
products and have stated, “Adobe Won’t Train Al Using Artists” Work”.
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Artificial Intelligence in Media

L Adobe FireFly Al can generate graphics based on a few words, such as “Astronauts on
\YETE

1 Adobe Photoshop has “Generative Fill” or “Object remov

______________
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Artificial Intelligence in Media

O In addition to the benefits of Al, the technology can be used, in the hands of a bad
actors, to create deep fakes images and videos that are harmful, lack accountability,
and raise a number of ethical challenges.

U The ever-improving capabilities of Al have created a technology race between the
maliciously generated content and the ability to detect and verify faked content. A
number of companies have products that can aid in the detection of fake content.
However, they can not provide a 100% accurate verification and can not replace
through investigative research / reporting.

» Fake video may have different: signal-to-noise ratios, frames rates, color spaces,
inconsistent shadows, white balance, and missing frames compared to the
original content.
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Al Fake Detection Software

] Reality Defender software has the ability to detect:
» Synthetic Images with an accuracy of 77.4 %
» Voice Clones with an accuracy of 91.7 %
» Video Manipulation with an accuracy of 97.5 %
» Al-Generated Text with an accuracy of 99.4%
» Other modifications such as, Face swapping, Synthesized voice can be detected.

 Video Clarity has the ability to:

» Compare the original video source to that of the
unknown video source and detects any changes. The WdEDCImiW.
software can run on dedicated hardware or in the cloud
on Microsoft Azure or AWS EC2 instances.

Tools for Video Analysis
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Al Generated Video Images

] At the 2024 NAB Conference, Dr. Hany Farid, Professor at the University of California,
Berkeley, demonstrated how a single still image could be animated to speak by typing
in a sentence.

nerated
lmage -~ Video
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RIS Channel 1's Al news anchors. 100% Al Generated. #channel1 #ainews #aivideo #aiavatar #aigenerated

Climate change - Climate change refers to
long-term shifts in temperatures and...

MORE VIDEOS
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Legal Disclaimer

This presentation represents the views of its author. It is based on current public information that we consider
reliable, but we do not represent it as accurate or complete, and it should not be relied on as such. We seek to
update this presentation as appropriate, but it is published at irregular intervals as appropriate in the authors’
judgment.

Lakewood Advisors, LLC professionals may provide oral or written market commentary or strategies to our clients
that reflect opinions that are contrary to the opinions expressed in this report. We may also make investment

decisions that are inconsistent with the views expressed in this report.

This presentation is not an offer to sell or the solicitation of an offer to buy any security. It does not constitute a
personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this presentation is suitable for

their particular circumstances and, if appropriate, seek professional advice, including tax advice.

No part of this presentation may be (i) copied, photocopied or duplicated in any form by any means or (ii)

redistributed without the prior written consent of the author or Lakewood Advisors, LLC.

Logos of companies are included for identification only and do not reflect any endorsement by the trademark owner
of the views expressed in this presentation.
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