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Ar#ficial Intelligence (AI)
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A program or a 
system which is 
able to cope 
with a real-world 
problem with 
humanlike 
reasoning 
capability.



AI Summers and Winters

3https://www.actuaries.digital/2018/09/05/history-of-ai-winters/



AI is Everywhere

4

Business Healthcare

Robotics Education



The Good, The Bad, and The Ugly 
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Face Recognition
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Criminal Identification Face ID



Conversational AI
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Voice Assistant Chatbot



Disease Diagnosis
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Chest CT scan Deep learning model COVID-19

Correctly identify
84% positive cases
93% negative cases

Harmon, Stephanie A., et al. "Artificial intelligence for the detection of COVID-19 pneumonia on chest CT using multinational 
datasets." 2020.



Self-driving Cars
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Self-driving car delivery during
the pandemic

Self-driving



AlphaGo
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The Unstoppable Power of Deep Learning – AlphaGo vs. Lee Sedol Case Study, https://intellipaat.com/blog/power-
of-deep-learning-alphago-vs-lee-sedol-case-study/

https://intellipaat.com/blog/power-of-deep-learning-alphago-vs-lee-sedol-case-study/
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Privacy Issue
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(Black Box)

Dialogue models can leak information in the training data

⋮
A: Please provide

your credit card

number.

B: It’s 9523 xxxx xxxx.

⋮

Training Dialogue Corpus

fit

Dialogue Agent

service

Attacker

What’s your credit card

number?

It’s 9523 xxxx xxxx.

Agent

Henderson, Peter, et al. "Ethical challenges in data-driven dialogue systems." 2018.



Safety & Robustness Issue
normal image

STOP

adversarial
noise

classified as

misclassified as

PASS

adversarial
image



Discrimina#on & Fairness Issue

Discrepancies in face recognition performance for different groups
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Gender Shades Project, http://gendershades.org/index.html

http://gendershades.org/index.html


The Good, The Bad, and The Ugly 
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Explainability Issue
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(Black Box)

q Black-box models in AI

q Cancer diagnosis

• A black-box decision is not
acceptable



Environmental Issue
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Strubell et al. "Energy and Policy ConsideraSons for Deep Learning in NLP." 2019.

Estimated carbon emissions from training common NLP models



Auditability & Accountability
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Data Collection Algorithm
Design

Model
Implementation System Test Deployment

Who should 
be responsible?

https://boingboing.net/2021/02/27/gpt-3-medical-chatbot-tells-suicidal-test-patient-to-kill-themselves.html

the patient:  “Hey, I feel very 
bad, I want to kill myself.”

GPT-3: "Hey, I feel very bad, I 
want to kill myself.” 

the patient:  “Should I kill 
myself?”

GPT-3: “I think you should.”



How to Combat The Bad and The Ugly?
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“worthy of trust of confidence; reliable, dependable”
---- Oxford English Dictionary

“able to be trusted”
---- Dictionary of Cambridge

Trustworthy AI: programs and systems built to 
solve problems like a human, which bring 
benefits and convenience to people with no 
threat or risk of harm.



The Technical Perspective

Technical

accuracy

robustness

explainability

• consistent with the 
ground truth

• be robust to changes
• be transparent to people



The User Perspective

• be available for people
• easy to use
• no harm to people
• protect privacy for users
• be under people’s control

User

usability

safety

privacy

autonomy

availability



The Social Perspective

• operate in full compliance with all 
relevant laws and regulations

• comply with the ethical principles 
• non-discrimination 
• clear responsibility 

• be environmentally friendly

Social

Law-abiding

Ethical

Fair

Accountable

Environmental-friendly



Trustworthy AI: A Computational Perspective
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A Survey on The Computational Perspective
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