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“

Moving from AI experimentation to
implementation has yielded promising results for
Singapore’s public sector, but the consequences
of AI misses are significant. Government agencies
seeking to reinvent themselves must approach
AI implementation as a journey of human and
machine collaboration. Only then can they tap on
the full power of AI and successfully journey to
99% accuracy.
Ng Wee Wei

AI is everywhere in Singapore.
Even in the most unexpected places. Take the
battle against mosquitoes. A study using AI
revealed that when storm drains are clogged
between the months of February and May,
localities experience an upsurge in the
mosquito population. By keeping the
drains clear, the government can
help control mosquitos and the
deadly diseases they carry.
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From cutting-edge labs to public agencies across
the Lion City—healthcare, transportation, tourism,
customs, public safety, education and more—the
Singaporean government is investing in AI to improve
the day-to-day lives of citizens and make public service
delivery more effective, responsive and efficient.
This investment is part of Singapore’s push to become
an AI powerhouse in Southeast Asia—and the world.
The government has named AI as one of the four
key technologies for digital readiness, and it is also
the backbone of its smart city infrastructure. In a
first for the region, Singapore created a governance
framework with the World Economic Forum’s Centre
for the Fourth Industrial Revolution that addresses the
responsible and ethical use of AI.2 And Singapore’s
citizens are open to AI: 72% would increase their use
of government digital services if agencies used AI to
provide more accurate and useful information.3
Here, AI is not coming. It has arrived.
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Yet just as the use of AI among government agencies
in Singapore is gaining momentum, misconceptions
that it can only ever be 95% accurate threaten to stop
progress in its tracks. To break through this threshold—
and successfully take the journey to 99% accuracy—both
the skeptics and the die-hards must ignore the hype and
emphasise human and machine collaboration, the true
foundation of AI’s power.

AI could create up to
US$215 billion in gross
value added (GVA)
across 11 industries in
Singapore by 2035.1

72%
Of Singapore’s citizens
would increase their use
of government digital
services if agencies
used AI to provide more
accurate and useful
information.3

GREAT IS NOT GOOD ENOUGH
The public sector in Singapore has moved past the
AI experimentation phase to implementation.
Organisations that have employed AI are typically
seeing an uplift where the technology does about 95%
of the its job well. This means that while AI gets things
right most of the time, it misses about one in 20 times.
This accuracy gap is smaller than what humans can
do alone in most cases. Even so, the consequences of
AI misses are significant. Incorrect predictions, false
positives and too many alerts create unnecessary work,
costs, delays and dangers that can damage the public
trust, cutting into people’s confidence in the tasks that
AI does correctly.
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As game-changing as AI is, failures related to inaccuracy
run the gamut. There is the near-comical example of
shoppers who bought a US$13,000 camera lens for
US$94 thanks to an AI-related pricing error.4 At the other
end of the spectrum, there is the troubling story of the
risk assessment tool that predicts the likelihood that
defendants will commit another crime. A study found that
the tool’s algorithm is no better at predicting recidivism
risk than random strangers are.5
Not surprisingly, this accuracy gap is influencing decision
makers’ attitudes toward AI. The concern is that it cannot
drive significant changes in how their organisation
operates and serves stakeholders. The challenge of
siloed and dirty data, which is pervasive in government,
amplifies their hesitation. In fact, research reveals that
9 in 10 AI projects were challenged by issues like data
quality, data labelling and model confidence.6

“

We are already at a
point where the pattern
matching of machines
is superior to humans.

Paul Daugherty
Accenture Chief Technology
and Innovation Officer

99% IS WITHIN REACH
While AI is not perfect, the good news is that it can get
very close to it. The goal of 99% accuracy is not a false
hope. It is happening in a multitude of AI use cases.
Take healthcare, for example. Google created an
algorithm that has been shown to detect metastatic
breast cancer with 99% accuracy. While human
pathologists are very skilled, they miss small
metastases up to 62% of the time, particularly when
under time pressure. The Google team’s results
improved on existing algorithms by normalising
variations in the data and increasing computational
efficiency of the training process to enable the model
to process a greater diversity of tissues.7
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In transportation, Ping An’s Smart City Platform includes
a solution that it says can correctly identify traffic
violations with 99% accuracy, reducing manual review
workload by 70%. The company credits its success to
comprehensive 1+N solutions deeply integrated with
city government processes, management, services and
technology that it has developed across more than 100
projects with over 60 cities in China.8

99%

Google created an
algorithm that has
been shown to detect
metastatic breast cancer
with 99% accuracy.

SHRINKING THE GAP
The superior accuracy of these examples is unlikely
to happen at the start of an AI implementation. By its
very nature, AI continually learns and gets smarter over
time with the help of improved datasets and thanks to
human intellect and input that train the machines to
perform better.
This dynamic between humans and machines—
which is non-negotiable to reach 99% accuracy—is
often overlooked. Many government agencies take a
technology approach to AI implementation, expecting
to plug it in and watch the magic happen immediately.
Anything less than perfect quickly becomes a
disappointment at best, and at worst, a failure that
stops future progress before it can even start.
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What is needed is a strategic, outcomes-focused
approach that defines success milestones for a
specific end goal. While the AI improves, human
oversight is essential to monitor for inaccuracies,
minimise the impact of errors, and of course, teach
the machines. Ultimately, over time, AI becomes more
accurate with less human intervention.
This evolution is not uncommon. When banks
first used machine learning algorithms to detect
anomalies in transactions to identify credit card fraud,
human representatives contacted card members to
confirm whether or not they made the questionable
transaction. As AI fraud protection models evolved,
the process became more automated, and credit
cards are now blocked proactively with little to no
human intervention.

While the AI improves,
human oversight is
essential to monitor
for inaccuracies,
minimise the impact of
errors, and of course,
teach the machines.

To breach AI’s accuracy threshold, Singapore’s government agencies should
develop an ecosystem to support and scale their AI algorithms.

The focus should be on the following fundamentals—all of which are
critical to the success of human and machine collaboration.
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DOUBLE DOWN ON DATA
Data is the heart of AI. The more that datasets are proxies for reality,
the better they are at generating accurate outcomes that can transform
how government works and serves stakeholders. Effective AI requires
predictors (cause-and-effect relationships) and indicators that are
correlated with the desired outcomes to function accurately. It also requires
a sufficient range of scenarios and variations to avoid machine bias.
As much data as government agencies have available to them, meeting
these data requirements is a complex challenge. One way to break
through siloed data within and across agencies and sectors is by incenting
organisations to move to federated data platforms. What is key is a mutuallybeneficial relationship where every entity receives value and actionable
insights from the data sharing.

For instance, a hospital could be incented to share anonymised occupancy
data so the government can use AI to build a picture of population health
trends in exchange for a comparative view of its data against other
hospitals within close proximity.
Agencies are also held back by the belief that their data must be perfect
to get accurate results from AI initiatives. But data is rarely, if ever, perfect.
Once AI algorithms are running, data scientists can identify priority data
and how to improve it, including inexpensive ways to smartly label data
using a combination of powerful computational muscle and uniquely
human capabilities. Instead of waiting for perfection that will never come,
agencies can get started and learn fast which data elements are the most
important to isolate and improve.

Humans identify priority data—and ways to improve it—so machines are more
accurate and agencies’ data preparation investments are more targeted.
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OPEN UP ALGORITHMS
Algorithms are the brains of AI. They are domain independent, and can
work across different problem areas, which is a powerful advantage for
agencies. But how algorithms are created deserves careful consideration
and takes a combination of data science expertise and experimentation.
Agencies must determine whether to purchase products with proprietary AI
capabilities or build their own. These products have “black-box” decisionmaking and cannot be studied or tested independently. In the case of an
AI decision—such as predicting the risk of an addiction relapse among
criminal offenders—the “why” behind the decision is a mystery, even if it
is the right one. This lack of transparency can be deeply problematic, and
extreme caution is needed to prevent potential negative impacts.

Building AI capabilities using “white box” open source frameworks is
very different. This creates opportunities for learning and improvement
to reduce error rates and biased results. Transparency also cultivates
trust and confidence among decision makers and constituents.
Whichever algorithm is selected, it is important to acknowledge that
outcomes depend as much on who is using the model as they do on
how it was created. The human element here cannot be overlooked.

AI built using open source frameworks gives humans insights they need to
interact with machines to improve accuracy.
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FOSTER FEEDBACK
AI accuracy improvements start with a human-machine feedback loop that
assesses performance and feeds learnings back into what data is selected,
how data is prepared and labelled, and how algorithms are created and
function over time. Analysis is quantitative and qualitative. This virtuous
circle of feedback and fixes is ongoing, and over time, will likely skew to
having less human interaction and more automation.

Feedback loops should account for technical AI safety, using monitoring
tools and systems to uncover unintended consequences. Consider how
organisations are using humans to “train” machines to learn empathy—a
decidedly human trait. The Koko algorithm helps customer service chatbots
respond to people’s questions with more empathy This would not be possible
without human intervention that “teaches” the algorithm to recognise
frustration when a customer reaches out with a problem.9

An effective human-machine feedback loop can make AI models more accurate—
and more automated—over time.
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DESIGN FOR HUMANS
When agencies over-index on the technology side of the human-machine
equation, they can negatively impact user experience, which is a significant
liability. Think of it this way. It is human nature to resist change. If the AI
technology is not intuitive and easy to use, or adds to their workload,
people may not use it. And without human input to train the AI, 99%
accuracy is unlikely to happen.

This is the reason why good product design means everything in the
absence of 99% accuracy. Managing user expectations on accuracy
rates, providing an easy-to-use user interface and incorporating feedback
loops are all building blocks of human-centred design. To do these things
well, design thinking initiatives that take a person-centred approach to
understanding people’s day-to-day processes and preferences should
be a part of the initial stages of building the AI models. This way, the
resulting tools can be seamlessly integrated into how people work.

Product design that overlooks human needs and behaviours can lead to
technologies that are not used by humans.
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THE JOURNEY IS
A DESTINATION
From controlling mosquitos to diagnosing cancer to transforming
manufacturing and customer experience, AI is driving innovation and rapidly
changing the way that people live and work in Singapore.
Government agencies that approach AI implementation as a journey of
humans and machines—one where results improve over time—will harness
the full power of AI. Not only will they be ideally positioned to reach 99%
accuracy, they will be on track to reinvent government as an efficient and
intelligent enterprise that provides new opportunities to the workforce and
delivers new outcomes to citizens.
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