
Warm up
Add to the beginning of your name to one of 5 discussion categories 
that you would like to participate in today:

Bias
Weapons
Privacy
Liability
Jobs

Go to the following links to start the surveys for a little while…

FCE: https://cmu.smartevals.com/

TA survey: https://www.ugrad.cs.cmu.edu/ta/S20/feedback/

https://cmu.smartevals.com/
https://www.ugrad.cs.cmu.edu/ta/S20/feedback/


Announcements

Assignments
§ P5

§ Due tomorrow, 4/30, 10 pm

Final Exam
§ Monday 5/4, 1-4 pm, Zoom and Gradescope
§ See Piazza for details
§ Recitation à Review session
§ Practice exam and learning objectives out!

§ Practice exam solution session



FCE: https://cmu.smartevals.com/

TA survey: https://www.ugrad.cs.cmu.edu/ta/S20/feedback/

Ahana

Sean Tina

Amy

SimranMaia

HarleneClaire (Head TA) Aarthi

https://cmu.smartevals.com/
https://www.ugrad.cs.cmu.edu/ta/S20/feedback/


AI: Representation and Problem Solving
AI and Ethical Decision Making

Instructors: Pat Virtue & Stephanie Rosenthal
Slide credits: CMU AI and http://ai.berkeley.edu



Intelligent Agents
From first lecture

Candy Grab
A. 11 pieces on the table
B. Take turns taking either 1 or 2 pieces
C. Person that takes the last piece wins!

class Agent

function getAction(state)
return action



Three “Intelligent” Agents 
Which agent code is the most “intelligent”?

Piazza Poll 1



Games – Three “Intelligent” Agents 
A: Search



Games – Three “Intelligent” Agents 
B: Encode the pattern

10's value:Win
9's value:Lose
8's value:Win
7's value:Win
6's value:Lose
5's value:Win
4's value:Win
3's value:Lose
2's value:Win
1's value:Win
0's value:Lose

function getAction( numPiecesAvailable )

if numPiecesAvailable % 3 == 2
return 2

else
return 1



Pieces Available Take 1 Take 2
2
3
4
5
6
7

Games – Three “Intelligent” Agents 
C: Record statistics of winning positions

Pieces Available Take 1 Take 2
2 100%
3
4 100%
5
6
7 100%

Pieces Available Take 1 Take 2
2 100%
3 0%
4 100%
5
6
7 50%

Pieces Available Take 1 Take 2
2 0% 100%
3 2% 0%
4 75% 2%
5 4% 68%
6 5% 6%
7 60% 5%



Which agent code is the most “intelligent”?

A. Search

B. Encode multiple of 3 pattern

C. Keep stats on winning positions

Three “Intelligent” Agents 
Piazza Poll 1



Which 281 technique is the most intelligent?
A. Search
B. Logical inference
C. Numeric optimization
D. Q-learning
E. Approximate Q-learning
F. Exact inference Bayes nets
G. Approximate inference Bayes nets

Piazza Poll 2



State of the Art in AI



Should We Worry about Today’s A.I.?

https://www.youtube.com/watch?v=UUOo8N9_iH0



AI in the News



AI in the News

https://www.forbes.com/sites/sebastianblanco/2020/04/22/einride-ready-
to-bring-electric-trucks-to-lidls-swedish-operations-then-the-world

https://www.forbes.com/sites/alanohnsman/2020/04/22/nuro-driverless-
vehicles-become-robot-pack-mules-for-california-covid-19-medical-centers



AI in the News

Forbes AI



AI in the News



Should We Worry about Today’s A.I.?

Weapons Liability

JobsBias Privacy



Bias
How are AI systems motivated? How does this motivation cause bias? 
How could we measure bias (including cultural bias) in an AI system?
How do we as programmers introduce bias into the AI techniques we’ve 
learned about in 15-281?
What are some ways that bias in AI programming can impact the world?

Domains to think about:
Self-driving cars
Hiring and judicial decision making
Traffic control



Weapons
Should AI be used as a weapon or in warfare? 
Where would you draw the line for how it could be used and how not?
Can you think of some rules or laws that may help prevent unsafe AI?

Domains to think about:
Social media bots and information warfare
Drones and autonomous killing machines
Data collection and surveillance technologies



Privacy
What are some tradeoffs we make when giving AI our private information?
Do you have a limit for the type or amount of data you are willing to provide?
How can we make the data usage of AI systems more explicit?
Are there ways that we can still enjoy the benefits of AI systems without 
giving up our private information?

Domains to think about:
Social media 
Search (Google, Amazon, Yelp, …)
Healthcare 



Liability
How do we determine what went wrong (or right) in deployed AI systems?
Which techniques that we learned about have explainable results?
Who is responsible for “mistakes” that AI systems make?
What if someone or another AI misuses AI technology? Who is responsible?
Once autonomous vehicles are readily available, should it be illegal for 
humans to drive?

Domains to think about:
Self-driving cars
Healthcare decision-making
Land and Air traffic control



Jobs
What types of jobs should AI do instead of people?
Is it ok if autonomous vehicles completely replace human drivers?
What will people do if their jobs are taken?
How can AI systems improve or change people’s jobs even if it doesn’t take 
the jobs?

Domains to think about:
Driving and Logistics 
Healthcare decision-making
Entertainment 



Should We Worry about Today’s A.I.?

Weapons Liability

JobsBias Privacy



Additional Resources and Ideas



AI Bias
Question: What technique could have been used to learn from the mistake?



AI Bias

Forbes

Search/Navigation:
Create efficient routes for the fleet 
of trucks
Use of robots to deliver medicine, 
groceries etc

CSPs:
Deciding which stores get 
preference for deliveries
Deciding what products go to what 
stores



AI Bias



https://www.washingtonpost.com/techn
ology/2019/12/19/federal-study-
confirms-racial-bias-many-facial-
recognition-systems-casts-doubt-their-
expanding-use/



https://www.nature.com/articles/d41586-018-07135-0#ref-CR1
https://www.technologyreview.com/2018/10/24/139313/a-global-ethics-study-aims-to-help-ai-solve-the-self-driving-trolley-
problem/
https://www.theatlantic.com/technology/archive/2013/10/the-ethics-of-autonomous-cars/280360/

https://www.nature.com/articles/d41586-018-07135-0
https://www.technologyreview.com/2018/10/24/139313/a-global-ethics-study-aims-to-help-ai-solve-the-self-driving-trolley-problem/


AI Bias

https://fatconference.org/

Alexandra Chouldechova
CMU, Statistics and Public Policy
http://www.contrib.andrew.cmu.edu/~achoulde/

https://fatconference.org/


AI Weapons

https://fatconference.org/

https://fatconference.org/


AI Weapons



https://spectrum.ieee.org/automaton/robotics/artificial-intelligence/why-ethical-robots-might-not-be-such-a-good-idea-after-all



AI Privacy

https://www.forbes.com/sites/insights-intelai/2019/03/27/rethinking-privacy-for-the-ai-era



AI Liability
https://undark.org/2019/12/04/black-box-artificial-intelligence/

https://undark.org/2019/12/04/black-box-artificial-intelligence/


AI Jobs
https://www.supplychaindigital.com/technology/ups-invests-
autonomous-driving-firm-tusimple

https://www.supplychaindigital.com/technology/ups-invests-autonomous-driving-firm-tusimple


AI Jobs
Is it ok if autonomous vehicles completely replace human drivers?
§ https://www.brookings.edu/research/what-jobs-are-affected-by-ai-better-paid-

better-educated-workers-face-the-most-exposure/
§ https://www.vox.com/platform/amp/policy-and-

politics/2019/12/3/20965464/2020-presidential-candidates-jobs-automation-ai
§ https://www.irishtimes.com/business/technology/short-window-to-stop-ai-

taking-control-of-society-warns-ex-google-employee-1.4104535

https://www.brookings.edu/research/what-jobs-are-affected-by-ai-better-paid-better-educated-workers-face-the-most-exposure/
https://www.vox.com/platform/amp/policy-and-politics/2019/12/3/20965464/2020-presidential-candidates-jobs-automation-ai
https://www.irishtimes.com/business/technology/short-window-to-stop-ai-taking-control-of-society-warns-ex-google-employee-1.4104535


http://www.wendyju.com/publications/ju_iros11.pdf

AI Jobs



What about the Future?



Should we worry about future A.I.?

Weak AI Strong AI

Singularity

§ Narrow AI
§ Limited number 

of applications

§ Artificial General 
Intelligence (AGI)

§ Recursive self-
improvement

§ Beyond human 
control



Conclusion



Thanks to Our Course Staff!!
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