Caltech science.*exchange
on Artificial Intelligence

s

What Is Artificial Intelligence (Al)?

Intelligence is the ability to learn and adapt to changing environments. Artificial
Intelligence, or Al, is an application or machine that performs tasks that
usually require human intelligence.

Being able to process information, recognize patterns, and use new data to make
decisions—much like the human brain, but much faster—makes Al a powerful
tool, one that is transforming both everyday life and scientific discovery.
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You can find Al in chatbots like
ChatGPT, voice assistants such as Siri
or Alexa, or streaming services that
recommend what to watch next. But
Al is also revolutionizing science by
helping researchers analyze telescope
images, design advanced medical
devices, build more accurate weather
forecasts, and more.

Everyday Al

You might have run into artificial
intelligence today without even
knowing it. Where are some
places you think Al might be used
at home or in your community?
Interested in more examples?
Check out our comic.
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How Do Computers “Learn”?

At its core, Al is a tool that receives input (data and instructions supplied
by humans) and processes it to produce output (e.g, the fastest route to a
destination, a summary of a long report, or a line of code). Computers and
other Al-powered devices develop the ability to do this through a process
called machine learning.

Computers learn in several different ways.

Supervised learning:

Humans give the computer data with
labels explaining what that data is.
Over time, the computer learns to
recognize the data. For example,

to train a computer to recognize Is it a bird?
birds, you might show thousands of @' O
examples of animals, each labeled as Yes No
a bird or not a bird.
e emwas Unsupervised learning:
III’I Humans give the computer data without
P labeling it. Instead, the computer
— ittt studies the data to find patterns on its

own.

Reinforcement learning:

The computer learns through trial and
error, getting rewarded for correct
choices and penalized for others.
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Important! When Al Goes Wrong

Machine learning depends on data. If the data it learns from is (meaning
it reflects unfair opinions or leaves out important groups), the Al might make
unfair or incorrect decisions. Many Al systems, especially chatbots, learn from
enormous amounts of content on the internet, such as news sites, Wikipedia,
Reddit, and message boards. Since that content is written by people who can
have their own biases, the Al can reflect those perspectives. That’s why it’s so
important to watch out for biased information and test Al to make sure it treats
people fairly.

What Went Wrong?

Be the human in the loop and figure out why Al didn’t work as intended in these
scenarios. How might you fix it?

An Al system helps select athletes for an

elite summer soccer program. The system

was trained using player stats from many

years ago when the program was only open III’I
to boys. Now it is open to all genders, but the

Al only recommends boys. Can coaches be s
confident Al has selected the best players?

D (@

Al recommends videos to preschoolers watching
a streaming app. Children tend to click on silly
videos more often than educational videos, so the
Al starts recommending only silly videos. Should
this Al be trusted to recommend the best content?

A school uses an Al chatbot to help students
figure out if they need to see the nurse. The
chatbot was trained on common complaints
like headaches and stomachaches. When a
student describes symptoms of an allergic
reaction, the Al tells them to rest and drink water. \
Should schools use this chatbot to make health Drink water! [
decisions?

Help! What do | do?
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Building Trustworthy Al

As Al gets better and faster at making predictions, a variety of people, including
scientists, business leaders, and even government officials are starting to rely
on it to help make important decisions. That’s why Al researchers are working
to improve its safety, privacy, and fairness.

Experts are asking big questions:

e Can we build Al so that we can trust it to
make fair and unbiased decisions?

e How do we stop Al from making mistakes,
or making things up?

e Who decides what rules Al should follow,
and how are those rules enforced?

How Can We Make Al Better?

Researchers continue to develop ways to make Al more fair, transparent, and
safe:

e Testing Al systems before they are used in real life

* Ensuing there are “humans in the loop,” meaning that humans oversee an
Al’s activity and step in if the machine makes mistakes

e Involving people from many different backgrounds to make sure all voices are
heard and reduce bias

¢ Using Al tools to spot errors or unfair results in other Als



Caltech science.*exchange
on Artificial Intelligence

Quiz

1) True or False:
A self-driving car that improves by getting rewards for safe driving and penalties for
mistakes is using supervised learning.
Answer:

2)What is one reason Al systems make mistakes?
Answer:

3) What are two ways researchers can help make Al systems
safer and more fair?
Answers:

4) Which of these is nhot an example of an Al output?
A. A translation app giving you the meaning of a sentence
B. A chatbot writing a reply
C. A voice assistant listening to your command
D. A streaming service suggesting a movie
Answer:

5) Match the Al learning type to the correct example:

A. Supervised Learning 1. Grouping songs with similar beats
B. Unsupervised Learning 2. A vacuum robot choosing a new route through
C. Reinforcement Learning a room after bumping into furniture.

3. Learning from labeled photos of cats and dogs
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