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PRESENTATION AGENDA

Artificial Intelligence and Efficiency

Efficiently, Ethically

Ethical Implications



AI & 

EFFICIENCY



ARTIFICIAL INTELLIGENCE

“I propose to consider the question, ‘Can machines think?’”
- A. M. Turing (1950) 

Computing Machinery and Intelligence, Mind 49: 433-460



Intelligent machines 

that work and react 

like humans

Speech Recognition

Learning

Planning

Problem Solving

ARTIFICIAL INTELLIGENCE



EXAMPLE: AUTONOMOUS VEHICLE

Autonomous Vehicles

• Self driving cars equipped with collision-avoidance

technology.

• Increased efficiency –

➢ Reduced / no need for human attention

➢ Real-time route optimisation through car-to-

car connection

➢ Increased lane capacity, as autonomous

vehicles can operate at higher speeds and

closer vehicle proximity



EXAMPLE: HEALTHTECH

Treating cancer

• CT / MRI scans for doctors to look

inside a patient’s body in three

dimensions and study anomalies,

such as tumors

• Oncologists use these scans to

delineate tumors from the

surrounding healthy tissue, bone

and organs.

• Delineation task is manual, slow,

error-prone.

InnerEye

• Able to analyse CT and MRI

scans

• Designed to accomplish the

tedious task of delination, while

giving oncologists full control over

accuracy of final delineation.

• Looking towards measuring and

tracking tumor changes over

time, and assessing whether

treatment is working.



Artificial General Intelligence

Where machines can successfully perform any intellectual task

that a human being can, including its flexible thinking and

reasoning abilities, coupled with computational advantages, such

as near-instant recall and split-second number crunching.

Possesses consciousness?

Superintelligence

Where machines possess intelligence far superior to the most

gifted human minds.

Oxford University’s philosopher Nick Bostrom defines it as “any

intellect that greatly exceeds the cognitive performance of humans

in virtually all domains of interest”

FUTURE OF AI



ETHICAL 

IMPLICATIONS



ETHICAL IMPLICATIONS – TROLLEY PROBLEM

• Philosophical issue –

• You see a trolley moving towards five tied-up (or

otherwise incapacitated) people lying on the

tracks.

• You are standing next to a lever that controls a

switch.

• If you pull the lever, the trolley will be redirected

onto a side track, and the give people on the

main track will be saved.

• However, there is a single person lying on the

side track, who will be hit by the trolley if the

trolley is redirected.

Which is the more (most?) ethical option?



ETHICAL IMPLICATIONS – TROLLEY PROBLEM

• Philosophical issue –

• You see a trolley moving towards five tied-up (or

otherwise incapacitated) people lying on the

tracks.

• You are standing next to a lever that controls a

switch.

• If you pull the lever, the trolley will be redirected

onto a side track, and the give people on the

main track will be saved.

• However, there is a single person lying on the

side track, who will be hit by the trolley if the

trolley is redirected.

Which is the more (most?) ethical option?

Endless variations of ethical 

scenarios



ETHICAL IMPLICATIONS – TROLLEY PROBLEM

• Question becomes – what will the

machine do, in an example of

autonomous vehicles?

• Will the machine weigh the “value” of

each person?

• Will the machine choose inaction?

• Will the machine pick a particular

gender to save?, etc.



ETHICAL IMPLICATIONS

“Our findings suggest that if we build an intelligent system that learns

enough about the properties of language to be able to understand and

produce it, in the process it will also acquire historical cultural

associations, some of which can be objectionable.”

The Independent (UK), 13 April 2017



ETHICAL IMPLICATIONS

BBC, 3 August 2017



HYPOTHETICAL: EFFECTS OF BIAS

Lower / higher tax rates for 

Race X

Assigning of Build-to-Order flats 

to persons of specific 

characteristics

Skewed assessment of 

persons during school 

applications

Refusal of job application on 

discriminatory preferences



EFFICIENTLY, 

ETHICALLY



VALUES OF THE PUBLIC SERVICE DIVISION 

Integrity
• Accountability

• Moral Courage

• Fairness and Impartiality

Service
• Dedication to Nation

• Empathy and Compassion

• Professionalism

Excellence
• Quality Orientation

• Teamwork

• Continuous Improvement



CONSTITUTION OF THE REPUBLIC OF SINGAPORE

Fundamental 

Liberties

Article 9: Liberty of the Person
Article 12: Equal protection

Article 13: Prohibition of banishment and freedom of movement

Article 14: Freedom of speech, assembly and association
Article 15: Freedom of religion

Article 16: Rights in respect of education



PUBLIC SECTOR (GOVERNANCE) ACT

Directions for 

whole-of-government 

approach

(a) All SG public sector agencies;

(b) Particular SG public sector

agency (or class of)

• uphold and promote the values of the Singapore public

sector;

• Improve (directly or indirectly) the efficiency or effectiveness

of policies, programme management or service planning and

delivery by Singapore public sector agencies (whether by

carrying out data analytics work or otherwise);

• Ensure accountable and prudent stewardship of Singapore

public sector finances and resources;

• Support a whole-of-government approach in the discharge of 

the Singapore public sector agencies’ functions.



THE BALANCING ACT

Efficiency Constitution PS(G)A 

Values Giving up efficiencies 

that technology is 

able to bring about?



“… we need to be a society that embraces science and technology, and not fear it. The

Singapore ethos of our society has to be rational, transparent, able to examine and solve any

problem rationally, prepared to apply solutions which work even if they are unconventional and use

new approaches.

People have to understand the risks of technology, whether it is cybersecurity, privacy or online

falsehoods. But our people must not be anti-tech or anti-science because that would be hold

back progress and it will be the end of us…

… To be up with the best and outstanding place for people to live work and play and the

human spirit to thrive, we have to master technology and make full use of it. There are

hazards along the way and we have to be alive to the risks, while experimenting boldly and

breaking new ground…

- Speech by Prime Minister

Smart Nation Summit Week Closing Dialogue, 26 June 2019



EMBRACING AI: KEY CONSIDERATIONS

Trust

Fairness

Reliability & Safety

Privacy & Security

Inclusiveness

Transparency

Accountability



EMBRACING AI: ENSURING DATA QUALITY

Garbage In Garbage Out

• AI is primarily dependent on quality and integrity of data that it is fed

• Data manipulation could result in inconsistencies / fraud



EMBRACING AI: HAVING ADEQUATE OVERSIGHT

Agencies need to ensure the following:

• persons have necessary skills and expertise to

effectively monitor AI;

• Values are reflected in the AI activities



EMBRACING AI: GUARDING AGAINST INHERENT ERRORS

• Need to guard against –

❑ Human biases when developing AI (whether intentional or unintentional)

❑ The developing of biases by AI



EMBRACING AI: IMPLEMENTING GUIDELINES

• Preparing of guidelines to be checked against

AI, to ensure trust and ethics of AI –

❑ Fairness

❑ Reliability & Safety

❑ Privacy & Security

❑ Inclusiveness

❑ Transparency

❑ Accountability



EMBRACING AI: REQUIRING HUMAN INPUT

• Considering the need for AI to provide feedback in situations, where human input may be

required.

• This includes the need to ensure that the transfer of control to a human is made in a manner

that is meaningful and intelligible.



“… IT can no longer be an afterthought or add-on that is grafted onto the organisation. It must be intrinsically

part of what the organisations do, even if their main mission is something different but has to use IT to

succeed. Agencies must understand what technology can do for them in their mission areas, and how

to apply technical and engineering solutions to enhance their capabilities. They have to be informed

consumers, able to write their own operational requirements, and make intelligent procurement and

development decisions. They cannot be totally dependent on, and hence at the mercy of, outside

consultants. This is so, whether you are the Ministry of Home Affairs in charge of Police and Civil Defence

and public security, or whether you are the Land Transport Authority in charge of the public transport system

and the road network, or whether you are the Ministry of Health responsible for delivering healthcare and

managing patient records and data, or whether you are HDB administering one million households in

Singapore, each one having his HDB flat as one of his most important assets. Without IT, they will all fall

down on their job.…

- Speech by Prime Minister

GovTech STACK Developer Conference, 2 October 2018
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