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Bot Index vs. S & P 500

385
335
285
235
185
135

85
SRS

G 9 N N
&S S &
N N
NN

\‘T/ \% \“Sq/ \%
\\\ \\\ \\\ \\\

e BOT Index e====S & P Index

The BOT Index is an unweighted reflection of the major public
companies that are involved in robotics relative to the broader S
& P 500. Currently, it is comprised of 30 corporations which are
broken into categories including (1) users of robotic equipment in
the production phase of product development, expansion or
distribution; (2) creators of mechanical robots; (3) drone
manufacturers; (4) 3-D printing; and (5) artifical intelligence. The
Index is international in scope with 20 U. S. based concerns, 5
Japanese companies and 5 European entities. As the industry
evolves and the scope of robotic application expands, the
technicians at Balcones Investment Research will make
modifications to the Index” components. For a complete list of
the current BOT Index representatives, please contact
BalconesInvestmentResearch.com.

“There is no force on earth as powerful as an idea

whose time has come!” Victor Hugo

The Bot Brief

Bots in The News:

The Wall Street Journal wrote an article that
featured the comment, “100 years after the
word ‘robot’ entered the English language,
autonomous devices are taking over — but not
always in the ways sci-fi writers have imagined.”
In looking at the charts of the Bot Index versus
the performance of broader averages, it would
be hard to dispute the ‘taking over’ comment
from the Journal. In fact, the byline of the Bot
Briet has always focused on the fact that the
concept of robotics as an idea whose time has
tinally come to fruition. With this in mind, the
Bot Index rose 3.93% last week as compared to
the 1.94% return of the S & P 500.

The bots index’s increase benefitted by four
components whose gains exceeded 10%. 3D
Systems’ 22% jump represented the third
consecutive week of double-digit expansions.

iRobot continued its three-week string of
strong performance and caught the attention of
Investors Business Daily who commented that
the stock had reached an attractive technical
level.

AeroVironment’s  jump of  14.24%
complemented its recent string and NIO Ltd.’s



10% gain followed an Investor Place feature
entitled, “NIO Stock is a Proper Vehicle to Bet
on the EV Revolution.”

Virtually all the weaker names in the Index were
in the defense industry. Raytheon
Technologies fell 2.36%, Lockheed Martin
fell 2.13% and Northrup Grumman declined
eighty-six basis points.

Bot Index Decade of the 2020's
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Robotic Competition Here in Central
Florida:

On the 19" of January, the Bot Brief had the
opportunity to view the efforts of Embry
Riddle engineers as they prepped for
participation in the Maritime RobotX
Competition. Initiated in 2013 for colleges, the

competition seeks to develop automation skills
for maritime commercial and educational
applications. Much like the FIRST program for
younger students, the Maritime Robotics effort
has an established mission that each of the 15
or so universities must complete in an
autonomous fashion. There are preset obstacles
and objectives that the watercrafts must
recognize and fulfill.

The Embry Riddle team is advised by Dr. Eric
Coyle and Dr. Patrick Currier and run by 15 to
20 students from aerospace, mechanical
engineering, electrical engineering vocations
and unmanned autonomous engineering
studies. Many of these are graduates of other
collegiate competitions that focused on
underwater, ground vehicles, water surface,
NASA, and aerial courses.

The Embry Riddle craft, named Minion, is a
catamaran about 16 feet in length and is
chocked filled with multiple lidar, sensors,
computers,  propulsion,  energy,  and
communication equipment. Unlike some of
their competition, Minion carries a flat deck for
launch of an autonomous aerial drone as well
as a compartment for a tethered underwater
submarine. Dr. Currier indicated that the
submarine, while currently tethered to reduce
risk, takes all its instructions autonomously
from Minion’s computers.

The covid crisis has put the kibosh on travelling
to a central location for the various colleges to
compete, so we were fortunate to see the team
go through their paces here in Central Florida.
Professor Coyle indicated that the best showing
for Embry Riddle was in 2018 when they came
in third despite snagging one of the black buoys
in the course. Unfortunately, the black buoys



absorb light much as does water, making it
difficult for the lidar to distinguish the
difference between a wave and the buoy. The
teams from Singapore and Australia defeated
Embry Riddle and, unfortunately, with the
2022 competition possibly to be held in one of
those locations, Embry Riddle will likely be
facing home team advantages!

The cost of construction and competition
travel is extensive, and the university is
fortunate to have grants and corporate
sponsors, however, is always seeking donations.
Among the companies that provide equipment
and technical support are: Teledyne, Volz,
Glenair, Velodyne Lidar, Torqueedo, Torc
Robotics, Northrup Grumman,
Copenhagen Subsea and Pelican. While
there are immense educational advancement
byproducts from the competition, the ‘end
game’ is to create technological advances for
commercial use in port operations, surveying
and acoustical based underwater retrieval

situations.

Minion’s Underwater Submarine




Mentber: American Economic Association, Society of Professional Journalists,
United States Press Association. Institute of Chartered Financial Analysts,
Robotic Industries Association, Member IEEE.

The Bot Brief is a weekly newsletter designed for economists, investment
specialists, jonrnalists, and academicians. 1t receives no remuneration from any
companies that may from time to time be featured in the brief and its
commentaries, analysis, opinions, and research represent the subjective views of
Balcones Investment Research, 1L.C. Due to the complex and rapidly
changing nature of the subject matter, the company makes no assurances as 1o
the absolute accuracy of material presented.



