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Introduction
Artificial intelligence is a rapidly advancing
field with the potential to revolutionize health
care, transportation, and national security. Although the technology has been ubiquitous in
every day society for a while, the advent of
self-driving cars and smart home devices have
propelled a discussion of the associated ethical risks and responsibilities. Since the usage
of AI can have significant impacts on people, it
is essential to establish a set of ethical values
to follow when developing and deploying AI.

Responsibility
The companies researching, developing, and
deploying artificial intelligence must be held
accountable for their products. With the future
of artificial intelligence as vastly uncharted territory, companies must be mindful of their corporate social responsibility: namely, the impact of their products on society in various areas (Polli, 2017). AI research may be rapid,
but companies must hold back before quickly
releasing new products to ensure they are following ethical behavior. Several tech giants
have acknowledged the significance of their
role in the future of AI; Microsoft, IBM, and
Google, among others, are building standard
ethics processes. Smaller companies have to
also begin assembling a code of AI ethics that
sets standards and precautions to deal with
various issues in a consistent manner (Hao,
2018).
In order to analyze the ethics of the technology, corporations need to shift infrastructure to
seamlessly include ethics in AI decisions. For
one, they need to hire ethicists who can advise
the programmers. Corporations also need to
create ethics training programs to teach programmers about the ethical concerns of AI, so
the ones work directly with the technology understand how they’re affecting society.
Corporations will also need to set rules in the
case their AI technology inflicts harm. The farCopyright c 2019 by the author(s).

ther the technology goes from the algorithms,
the more unclear it is on the companies’ liability (Baker, 2004). For now, property damages and harm will have to be examined on
a case to case basis. The company will be
held liable in instances their product fails due
to an oversight in production, just as if products were built with a poor design and hurt the
user, the company is responsible.
In March 2018, an experimental Uber selfdriving car struck a pedestrian, after a coded
system for emergency stops was disabled
(Ford, 2018). In the case this occurs when
self-driving cars are implemented nationwide,
possible lawsuits can follow the model of product liability precedents. Liability can be divided into strict liability, negligence, manufacturing defects, and design defects (Villasenor,
2018). In the case that a defective product is
released, then the company is liable for any resulting damage. If the company failed to test
the product in a multitude of possible circumstances, such as testing braking systems only
on dry services, and the product subsequently
fails on wet roads, the company is liable for
crashes caused by wet roads. If a manufacturing issue results in damage, then it is the
fault of the intermediary manufacturer. If the
product is fundamentally designed in a way
that incites harm, the company is responsible
for addressing this issue (Lea, 2018).
The government also ought to play a role in
regulating an ethical implementation of AI systems. As AI makes consequential decisions
about people, the government will need to develop and provide public policy to ensure AI is
for the public good. Several measures have
been taken, such as creating a subcommittee on the National Science and Technology
Council for Machine Learning and Artificial Intelligence. The government ought to encourage datasets that are representative and fair,
by releasing government data sets to aid AI
research and creating open data standards.
Government programs that will be affected by
AI, such as the Department of Transportation,
should work with researchers. A government
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committee can also regularly monitor AI research progress and meet with industry.

Transparency & Database Bias
Algorithms will need to be developed in a
transparent manner. Consumers will need to
establish their trust in AI systems, beyond simply the accuracy of their desired function. The
code itself may seem long and arduous to understand for the general public. The IBM team
recently proposed four fundamental pillars for
trusted AI: robustness, explainability, lineage,
and fairness. (10153623502710135, 2018).
AI models need to strike a balance between
explainability on how they arrive to specific decisions, and accuracy. Meaningful explanations about AI models reduce uncertainty. AI
systems must be safe in the sense that it follows laws, societal norms, and regulations associated with safe behavior. They must also
be secure from adversarial attacks. Malicious
actors can alter databases to influence the behavior of AI models, which can lead to inaccurate or biased results. Companies must account for possible attacks and test their models against adversarial attacks. Understanding the lineage of an AI system, namely its history and past configurations, is important for
trusting in AI. One of the most major concerns
is the fairness of AI systems.
As AI systems rely solely on learning from a
database, if the database is incomplete or biased, the system can unintentionally perpetuate bias to a widespread scale. Unrepresentative data can latch onto subtle racist and sexist patterns. For example, risk assessments
provided by computer programs were used to
predict the likelihood of a criminal committing
a future crime. A ProPublica investigation discovered that not only was the risk score unreliable for forecasting repeated crimes, the
formula was twice as likely to flag black defendants as future criminals, and white defendants were mislabeled as low risk (ACLU,
n.d.). This disparity stemmed from the existing bias in historical records of arrests, from
which the data was used to teach this algorithm. It is highly dangerous for criminal justice algorithms to be based on bias, as that violates the justice system’s fundamental goal.
Biased algorithms could perpetuate a vicious
cycle where more African Americans are un-
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fairly incarcerated.
Bias was also evident in Amazon’s recent system for automating the recruitment process.
Since the tech industry was male-dominated,
most of the resumes fed into the machine
learning model were for men. The resulting
system favored men over women. If this recruiting system were deployed, it would have
further alienated women from the tech sector.

AI Interaction with Humans: Customer
Engagement
As new AI-technologies enter the market, the
prevalence of AI only grows. Although a common fear is that AI will eventually replace the
human race, AI is expected to be complementary to humans. One particular field where
AI is being deployed in is customer engagement. 38% of enterprises are planning to experiment with AI powered customer service,
according to a Gartner survey, AI has the potential to give customers the right information
they need, while freeing up time for customer
service representatives to handle more complicated issues.
In 1950, Alan Turing introduced the Turing
test in which judges blind conversations with
a chatbot and human participants. Based
on the responses, the judges had to identify
which conversation was with a chatbot and
which was with a human. The test was constantly analyzing what it meant to be human
versus a machine interpretation of humanity.
The results of the annual test revealed that humans had several distinctions in their speech,
such as timing, fluidity, and vocal tics such
as “uh” and “mhm”. Google recently unveiled
Google Duplex, an AI that can make a phone
call that sounds eerily similar to one a human would make, with natural pauses, varied
questions, and other idiosyncrasies indicative
to human speech (Vincent, 2018). This development raised concern over whether Google
Duplex had an obligation to tell the people it
called that they were talking to a machine.
Google Duplex also raised the ethical question
of making a robot voice that could be easily
mistaken for a human’s. Though Google has
promised regulations to ensure that their usage of the technology is solely for making acts
like restaurant reservations easier, this technology is so dangerous. Robots that can pose
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at humans could pave the way for a new wave
of scam calls and hoaxes.
Regulations must be made for automated AI
conversations. Before starting a call, the AI
should warn the person it’s calling that an AI
is speaking. AI conversations should also be
limited to following simple directives such as
ordering gifts or making a reservation. AI
should not be pushed to be able to hold full
conversations indistinguishable to ones humans hold, as such technology could be exploited to trick people into thinking they’re
speaking a human. Although some people
will automatically hang up once the AI announces its identity, companies can works towards calming the general public’s fear over
the technology by being completely transparent about what their algorithm intends to do.

AI Interaction with Humans: Self
Driving Cars
Vehicle automation is close to becoming a
reality on the roads, with companies like
Mercedes-Benz, Tesla, Toyota, and Uber
working on driverless car technology. When
entrusting the decisions on the road to a computer program, several ethical concerns can
arise. When a machine makes decisions, it
has to follow a preprogrammed standard of
ethics. The most popular dilemma is what decision to make if a crash were imminent. If a
human driver slams on a brake to avoid hitting
a pedestrian crossing a road illegally, they may
be putting the passengers in danger. However, as it is ethically gray whether it is better to
save the pedestrian or the passengers in side
the car, it is controversial what decision selfdriving cars should make. As different people
have different values, being forced to choose
one universal moral code for self-driving cars
to follow is difficult. In a split second decision, a human would typically lean towards
preserving his own protection. If the decision
can be pre-programmed and pre-ruminated,
results may vary. A paper published by MIT
details an online quiz called the Moral Machine, where it asked users a series of ethical
choices regarding hypothetical car crashes, in
a manner similar to the classic trolley problem.
Certain trends were apparent, such as sparing humans over animals and generally favoring more lives than fewer, but people were
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split over the crucial decision whether to save
someone younger or older or a pedestrian versus a passenger. Germany’s Ethics Commission on Automated Driving published propositions that other countries can follow as a
guide. These included affirmations that human life takes top priority and that any distinction in personal features in possible victims
of an unavoidable accident situations cannot
be considered in calculating what decision to
make. Generally, it would be optimal for cars
to be programmed with automatic risk calculations to weigh the the morality of certain decisions. For example, if a person were crossing a street illegally, they are doing so with the
knowledge that this is illegal, so his life would
be prioritized underneath the passenger’s life.
These moral quandaries are extreme, and are
highly unlikely to occur in practice. There
are more common ethical problems that selfdriving cars will inevitably run into. Driving well
not only involves driving safely, but also taking smart risks. For example, a driver wanting
to merge onto a highway may either choose a
safe speed, or a faster one to reduce overall
travel time. When following the flow of traffic, cars often go close or over the speed limit;
slow, cautious cars are not helpful for traffic
flow. Autonomous vehicles will need to be
equipped to weigh decisions based on the risk
and the reward, striking a balance between
safety and efficiency. Furthermore, the behavior of cars will influence future traffic patterns.
In anticipation of a future where all transportation is automated, subtle driving behavior patterns programmed into the algorithms will become the norm. Thus, every small decision
has to be considered carefully regarding its
impact in the traffic scheme (Bogle, 2018).
Overall, if self-driving cars expected to become the norm, they must be built in a transparent manner. In order for consumers to trust
this innovative technology, they must be able
to know everything about how the algorithms
are made. Collaborations among social scientists and ethicists with programmers must be
fostered, so that these ethical issues are addressed.

Consequences on Economy
Autonomous vehicles have the potential to
be the future of all transportation. Switching
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to self-driving cars would significantly impact
the economy. Out of the most common professions per state, truck driving is the most
common. In 2014 around 1.6 million Americans were employed as truck drivers (Service, 2017). Around a million people are employed as taxi drivers, Uber drivers, school
bus drivers, and transit drivers. If the need
for drivers is eliminated, then all these people are out of a job. It extends beyond the
drivers. Others jobs can be affected, such
as gas station attendants, rental car agencies, street meter maids, and repair shops.
Up to 4 million people are at risk if full automation is achieved. Not all these people
will be unemployed; with the natural expansion of the economy, they will inevitably find
jobs in the new industries created from automation. However, companies unveiling this
technology ought to take several precautions.
There are several possible ways to smoothly
transition the economy in preparation of autonomous vehicles. For one, they can develop
a new profession in the form of remote vehicle operators. Companies will likely establish
command centers to monitor the autonomous
vehicles. Another idea is a “passenger economy”, with goods and services being provided
to people during their ride in an autonomous
taxi. The government can also collect money
from the self-driving car industry, and use it to
help re-position the people affected into new
jobs. This money can help tide them over until they find a job, or it could be used to create jobs for people in the form of building civil
works projects.
Cultural Differences Regarding AI
Artificial intelligence is a technology being explored globally. People from different cultures
have different opinions on how to deal with
it. This depends on the different opinions of
“humanity”. For examples, follower of Shinto,
the official national religion of Japan, believe
that humans are just the same as rocks and
animals, as everything is part of Nature. On
the other hand, Western philosophy prides in
the individuality and uniqueness of humans,
and draws a distinct line between what is human and what is not. The Western fear of
robots largely stems from the fear of pushback
from what humans have dehumanized. As
each culture has different perspectives of ar-
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tificial intelligence, it is important to coordinate
these different opinions. It will take global cooperation to set ethical guidelines for AI technologies (Ito, 2018). Countries should engage
in discourse on relevant artificial intelligence
issues, introducing the latest developments
from their countries and promoting collaboration of scientists from different countries. Although it is impractical to try and change the
perspectives of people from different cultures,
it is important to understand why other people view artificial intelligence a certain way, in
order to create appropriate legislature.

Teaching AI Ethics
In order to ensure that ethics are considered when developing artificial intelligence,
the general public needs to mindful of the importance of ethics in this technology. Cooperation between computer scientists and ethicists is essential. These two groups of people
can collaborate to come up with curriculum to
teach people the intersection of ethics and AI.
This curriculum can be taught through courses
at universities, in order to teach the upcoming
generation of leaders in this field.
Programs can also be developed to start
teaching the intersection of artificial intelligence and ethics at a young age. Summer programs like AI4ALL reach out to high
schoolers, introducing them to artificial intelligence in the context of the various ethical issues involved. These programs can be further
implemented through online courses, reaching a greater audience. As artificial intelligence is especially pertinent to the government, the government can fund programs to
teach the ethics of AI. Social experiments
such as the Moral Machine are also effective
in alerting people to the possible ethical dilemmas that come along with artificial intelligence
(Maxmen, 2018).

Overview
Artificial intelligence has proven to be a relevant technology that will exponential grow
in future years. Although the technology
has great potential, it raises many ethical issues regarding its deployment. It is important
that companies developing the technology are
mindful of their ethical responsibility in devel67
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oping the technology, and that the government
creates appropriate regulation. Algorithms will
need to be transparent and based upon unbiased, complete data. Artificial intelligence
must be for the common good, not perpetuating current biases in society. Furthermore, the
general public will need to trust artificial intelligence’s reliability, security, and safety. As artificial intelligence increasingly matches human
behaviors rules must be put in place to avoid
people misusing its human mimicking ability.
Ethical concerns are especially apparent regarding self-driving cars, which will need to
follow an established set of rules. The consequences of AI on the economy will need to
be considered. Global cooperation is necessary to successfully implement AI. Overall, the
intersection of AI and ethics is crucial to its
success, and companies and the government
should aim to educate the public about the implications.
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