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“32% of the financial sector jobs in the UK

are at high risk of automation. “[1]

With the rise of Al coverage in the media, such
headlines are becoming more commonplace. While
they hold a degree of truth, there are quite a few
nuances to think about when considering the impact
that Al will have on the financial services industry.
This article will take a deeper look at those nuances
to elicit a better understanding of the pace and place

of disruption as it unfolds over the next few years.

The adoption of Al in different fields is driven
primarily by the tremendous efficiency gains that are
made possible via automation and possible cost
savings that are realized as labor is replaced. Given
the massive promise that this technology has to offer,
finance has also tapped into deep learning
techniques to gain an edge in a highly-regulated,

fiercely competitive landscape.

For example a survey in 2015 found that

: automated and more efficient fraud
detection can help to mitigate these losses. [1a]
Automation also allows reduction in costs to meet
compliance and regulatory requirements which are
currently estimated to cost the industry $270 billion

a year.

Specifically, in this article, we'll use the term Al-
enabled automation to emphasize the difference
that this wave of automation has over the

previous ones. When making a comparison with
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the automation that happened in the Industrial
Revolution and using that as a benchmark to make
future predictions, we fall into the trap of comparing
things that are not similar. What we’re experiencing
with Al-enabled automation is an automation of
cognitive labor whereas previously it was just
physical labor. This wave of “white-collar
automation” renders specialized fields irrelevant in a
short while. In 2000, Goldman Sachs’ U.S. cash
equities trading desk in New York employed 600
traders. Today, that is down to 2 humans while the

rest is done by machines.

Labor impacts of Al raise ethical and moral

concerns in terms of responsibility that they

employers have towards training their

employees.

How do we better prepare senior management to
understand the trends? To take informed decisions,
our research has found that right off the bat, people
need to understand the differences between Al,
machine learning and deep learning. This wonderful
resource from Jason Meyes (Google) is a great
starting point. [3] Secondly, we can look at the
underlying machine learning techniques, the types of
datasets available and research advancements on
platforms like arXiv [4] to gain a more thorough
understanding of this rapidly evolving domain.
Finally, understanding the degree of autonomy, from
human-controlled, semi-autonomous to autonomous
will also help to delineate the actual impacts that the

deployment and use of new systems will have.



LOW HANGING FRUITS RIPE FOR DISRUPTION:

Due to the availability of structured data and the
nature of tasks being strictly codified and
repeatable, the following areas are:
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Credit Scoring Asset Management
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Fraud Detection Compliance

Historically, we had seen similar needs arise that
created the first push for automation, in fact, an
article from 1928 in the NYT talked about how
automation could lead to unemployment. [5]
There was a huge growth in paperwork after
World War 2 which created a growing need for
systems that could automate some of this work.
[6] However, researchers also recognized the risk
that it could lead to job loss. [7] In the early days
of the use of statistics in finance, work by Robert
Schlaifer on Bayesian Decision Theory (applying
Bayesian statistics to make informed decisions
based on probabilities) helped to push for more
research into using statistics and other
techniques to create efficiency and gains in

finance. [8]

This was, in the 1980s, followed by the rise of
Expert Systems, which were basically automation
systems that made heavy-use of preprogrammed
rules. There was some preliminary interest in
using neural networks [9] and fuzzy logic [10] but
the popularity of expert systems put those
approaches in the shadows within the field of

finance.

One of the biggest drivers of Expert System
Development was in its use of providing tailored
financial plans. One of the first systems to do so
was called PlanPower created by Applied
Expert Systems (APEX) which was
conceptualized in 1982 and commercially
shipped in 1986 provided tailored financial plans
for individuals with incomes over $75 thousand.
[11]

The possibility of using Al in financial fraud
detection was something which garnered a lot
of interest in the 1990’s. In an era where a lot of
transactions were handwritten, the US
Department of Treasury developed a system
called FInCEN Atrtificial Intelligence system (FAIS)
which helped them sift through 200,000
transactions a week by doing handwriting
analysis and identifying discrepancies. Over the
period of 2 years, FAIS was able to identify 400

potential cases of money laundering equaling $1

[13]

This quick sojourn to see what happened with
the use of Al in finance in the past is a good way
to inform our decision making about the use of
these systems today — especially not to think of
them as a panacea and to understand

the actual capabilities and

limitations of the systems is
quite important in
framing policies
around the use of Al

in finance.



...a few functional areas that are seeing
widespread use of Al. We will also analyze some
ethical consequences to consider with each of

these functional areas.

Deep learning techniques are helping to
power some impressive upgrades,
improvements in performance and customer
experience as highlighted by the companies

discussed here.

Financial institutions and vendors are using Al

and machine learning methods to assess credit

media streams and perform

.; . F things like automated entity

quality. Firms are able to

leverage data now from social

recognition as a way to feed
more context into their

decisions.

[14] There is a bright side to this where
use of these non-traditional sources can benefit
people who don't have access to formal credit
and financial markets, essentially help in

extending banking services to the approximately

A similar argument can be made for the use of
personal assistants in the form of chatbots that
increase accessibility of financial

planning services to

individuals that are more

comfortable with a H A
conversational interface “’

rather than a complex

financial product offered

online. Additionally, such an interface, if
operated by voice can also serve to extend these
services to people who can’t read. Automating
these services could also lower price points,
allowing the financial institutions to offer these

up to a larger number of their clients. [16]

The use of automation also lowers the price
point of financial information which can help
more people access investment opportunities, in
fact, companies like Quantopian [17] allow
people to sign up and upload their algorithms to
trade in markets. Some other firms like Numer.ai
[18] provide proprietary market data on a
platform to data scientists and machine learning
engineers around the world (this is something
that firms like to hold dear because it helps them
get an edge over their competitors in the
market) via a technique called homomorphic
encryption [19]. This obfuscates the actual data
but still retains the underlying mathematical
properties of the dataset allowing the people
using the platform to apply state of the art
algorithmic approaches to make predictions on
the dataset. Numer.ai in return provides a cut of
the profits generated to those that build the

most successful models.

There has been a general push for stricter
regulatory compliance meaning that firms need
to find more efficient ways to comply and
maintain profit margins while not being bogged
down by compliance costs. Automation can go a
long way in meeting these compliance
requirements and exceeding in some places the
quality of work that would be done by human
agents. [20]



With all the great opportunities coming up with the use of Al in finance, we must keep our eyes

open to new ethical concerns that these systems might create:

)

LACK OF INTERPRETABILITY in machine learning

models will create barriers [22] in terms of audits of

these systems that could limit their deployment

and acceptance.

Adequate testing and ‘training’ of tools with
unbiased data and feedback mechanisms are
important to ensure applications do what they are
intended to do—robustness of the results that are
produced from these systems must be ensured,
especially when taking decisions on personal
finances for an individual, e.g. loan applications

processing.

When thinking about the stability and resilience of
a largely automated financial system, there can be
an exacerbation of negative outcomes triggered by
false information —automated systems that act at
sub-human comprehension level can trigger
massive market panics—e.g. 2013 tweet on White

House explosion caused market panic. [23]

This will hinder a substantial amount of the AUDIT
REQUIREMENTS that financial firms face and in

case of potential discrimination cases, it will be

hard to justify one way or the other.

Ultimately, we must dedicate adequate resources
towards understanding the ethical and societal
impacts of deploying Al-enabled automation to
make sure that the benefits are equitably
distributed.
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LEARN MORE:

Keen to learn more about how Al is being applied in the financial sector and how you can ensure you're
implementing it in the most ethically sound and efficient way? Join RESWORK at the Deep Learning in
Finance Summit in London this March 19 - 20, and at the Al in Finance Summit in New York this
September 05 - 06. Topics covered will include Investment, Pattern Recognition, Stock Market Prediction,
Financial Compliance, Financial Forecasting, Retail Finance, Robo Advisors, Neural Networks and more.
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., ,
& Santander Bank - gV monzo e experian.
v,?l direct line .‘ BARCLAYS %
Prudential AVIVA LLOYDS BANK Swedbank @



https://www.re-work.co/events/deep-learning-in-finance-summit-london-2019
https://www.re-work.co/events/deep-learning-in-finance-summit-london-2019
https://www.re-work.co/events/ai-in-finance-summit-new-york-2019
https://www.re-work.co/events/deep-learning-in-finance-summit-london-2019
https://www.re-work.co/events/deep-learning-in-finance-summit-london-2019
https://www.re-work.co/events/ai-in-finance-summit-new-york-2019

[1] Richard Berriman, John Hawksworth, March 2017, Will robots steal our jobs? The potential impact of

automation on the UK and other major economies

[1a] Al Pascual, Oct. 20, 2015, Future Proofing Card Authorization

[1b] Martin Arnold, Jan. 25, 2017, Banks' Al plans threaten thousands of jobs

[2].Kevin Maney, Feb. 26, 2017, Goldman Sacked: How Artificial Intelligence will transform Wall Street

[3] Jason Meyes Machine Learning 101_https://docs.google.com/presentation/d/
1kSuQyWS5DTnkVaZEjGYCkfOxvzCqGEFzWBy4e9Uedd%k/edit

[4] Research papers on using Al in finance_http://www.arxiv-sanity.com/search?g=finance

[5] https://timesmachine.nytimes.com/timesmachine/1928/02/26/issue.html

[6] Keenoy, (1958), The impact of automation on the Field of Accounting

[7] Edwards(1959) The effect of automation on accounting jobs

[8] Green (1963) Bayesian Decision Theory in Pricing Strategy

[9] Department of Economy, California University (1988) Economic prediction using neural networks: the case

of IBM daily stock returns
[10] Buckley (1987) The fuzzy mathematics of finance

[11] Brown et al (1990), Expert Systems for Personal Financial Planning
[12] Golberg et al (1995) The FinCEN Atrtificial Intelligence Systems: Identifying Potential Money Laundering

from Reports of Large Cash Transactions
[13] Durkin (2002) Expert Systems: History and Applications

[14] Cathy O'Neil, 2016, Weapons of Math Destruction: How Big Data Increases Inequality and Threatens

Democracy
[15] Camilla Hodgson, Aug. 30, 2017, The World's Unbanked 2 billion, in 6 charts

[16] http://www.businessinsider.com/chatbots-banking-ai-robots-finance-2017-10

[17] https://www.quantopian.com/
[18] https://numer.ai/

[19] https://en.wikipedia.org/wiki’Homomorphic_encryption

[20] Chia Tek Yew, Gary Chia, Craig Davis, Nanda Thiruvengadam, November 2016, Regulatory Technology

Services (RegTech) Preparing your financial institution for the Future
[21] Frost and Sullivan, March 1, 2017, RegTech in Financial Services, Global Forecast to 2020

[22] https://medium.com/@AlINowlnstitute/algorithmic-impact-assessments-toward-accountable-

automation-in-public-agencies-bd9856e6fdde

[23] Heidi Moore, April 23, 2013, AP Twitter hack causes panic on Wall Street and sends Dow plunging



https://www.pwc.co.uk/economic-services/ukeo/pwcukeo-section-4-automation-march-2017-v2.pdf
https://www.pwc.co.uk/economic-services/ukeo/pwcukeo-section-4-automation-march-2017-v2.pdf
https://www.javelinstrategy.com/coverage-area/future-proofing-card-authorization
https://www.ft.com/content/3da058a0-e268-11e6-8405-9e5580d6e5fb?mhq5j=e1
http://www.newsweek.com/2017/03/10/how-artificial-intelligence-transform-wall-street-560637.html
http://www.newsweek.com/2017/03/10/how-artificial-intelligence-transform-wall-street-560637.html
https://docs.google.com/presentation/d/1kSuQyW5DTnkVaZEjGYCkfOxvzCqGEFzWBy4e9Uedd9k/edit
https://docs.google.com/presentation/d/1kSuQyW5DTnkVaZEjGYCkfOxvzCqGEFzWBy4e9Uedd9k/edit
https://docs.google.com/presentation/d/1kSuQyW5DTnkVaZEjGYCkfOxvzCqGEFzWBy4e9Uedd9k/edit
http://www.arxiv-sanity.com/search?q=finance
https://timesmachine.nytimes.com/timesmachine/1928/02/26/issue.html
http://www.newlearner.com/courses/hts/bat4m/pdf/accounting_technology.pdf
https://shareok.org/handle/11244/1406
https://www.jstor.org/stable/1248574?seq=1#page_scan_tab_contents
http://ieeexplore.ieee.org/abstract/document/23959/
http://ieeexplore.ieee.org/abstract/document/23959/
https://www.sciencedirect.com/science/article/pii/016501148790128X
https://prism.ucalgary.ca/bitstream/handle/1880/48295/Nielson_Expert_Systems_1990_publishercopy.pdf;jsessionid=26F8564F2BA1536A94A96AD0753F8E7D?sequence=1
https://www.aaai.org/Papers/IAAI/1995/IAAI95-015.pdf
https://www.aaai.org/Papers/IAAI/1995/IAAI95-015.pdf
https://www.aaai.org/Papers/IAAI/1995/IAAI95-015.pdf
https://www.sciencedirect.com/science/article/pii/B9780124438804500454
https://www.amazon.com/Weapons-Math-Destruction-Increases-Inequality/dp/0553418815
https://www.amazon.com/Weapons-Math-Destruction-Increases-Inequality/dp/0553418815
http://uk.businessinsider.com/the-worlds-unbanked-population-in-6-charts-2017-8
http://www.businessinsider.com/chatbots-banking-ai-robots-finance-2017-10
https://www.quantopian.com/
https://numer.ai/
https://en.wikipedia.org/wiki/Homomorphic_encryption
https://home.kpmg.com/content/dam/kpmg/sg/pdf/2016/11/sg-regulatory-technology-services.pdf
https://home.kpmg.com/content/dam/kpmg/sg/pdf/2016/11/sg-regulatory-technology-services.pdf
https://store.frost.com/regtech-in-financial-services-global-forecast-to-2020.html
https://medium.com/@AINowInstitute/algorithmic-impact-assessments-toward-accountable-automation-in-public-agencies-bd9856e6fdde
https://medium.com/@AINowInstitute/algorithmic-impact-assessments-toward-accountable-automation-in-public-agencies-bd9856e6fdde
https://medium.com/@AINowInstitute/algorithmic-impact-assessments-toward-accountable-automation-in-public-agencies-bd9856e6fdde
https://www.theguardian.com/business/2013/apr/23/ap-tweet-hack-wall-street-freefall
https://www.pwc.co.uk/economic-services/ukeo/pwcukeo-section-4-automation-march-2017-v2.pdf
https://www.pwc.co.uk/economic-services/ukeo/pwcukeo-section-4-automation-march-2017-v2.pdf
https://www.javelinstrategy.com/coverage-area/future-proofing-card-authorization
https://www.ft.com/content/3da058a0-e268-11e6-8405-9e5580d6e5fb?mhq5j=e1
http://www.newsweek.com/2017/03/10/how-artificial-intelligence-transform-wall-street-560637.html
http://www.newsweek.com/2017/03/10/how-artificial-intelligence-transform-wall-street-560637.html
https://docs.google.com/presentation/d/1kSuQyW5DTnkVaZEjGYCkfOxvzCqGEFzWBy4e9Uedd9k/edit
https://docs.google.com/presentation/d/1kSuQyW5DTnkVaZEjGYCkfOxvzCqGEFzWBy4e9Uedd9k/edit
https://docs.google.com/presentation/d/1kSuQyW5DTnkVaZEjGYCkfOxvzCqGEFzWBy4e9Uedd9k/edit
http://www.arxiv-sanity.com/search?q=finance
https://timesmachine.nytimes.com/timesmachine/1928/02/26/issue.html
http://www.newlearner.com/courses/hts/bat4m/pdf/accounting_technology.pdf
https://shareok.org/handle/11244/1406
https://www.jstor.org/stable/1248574?seq=1#page_scan_tab_contents
http://ieeexplore.ieee.org/abstract/document/23959/
http://ieeexplore.ieee.org/abstract/document/23959/
https://www.sciencedirect.com/science/article/pii/016501148790128X
https://prism.ucalgary.ca/bitstream/handle/1880/48295/Nielson_Expert_Systems_1990_publishercopy.pdf;jsessionid=26F8564F2BA1536A94A96AD0753F8E7D?sequence=1
https://www.aaai.org/Papers/IAAI/1995/IAAI95-015.pdf
https://www.aaai.org/Papers/IAAI/1995/IAAI95-015.pdf
https://www.aaai.org/Papers/IAAI/1995/IAAI95-015.pdf
https://www.sciencedirect.com/science/article/pii/B9780124438804500454
https://www.amazon.com/Weapons-Math-Destruction-Increases-Inequality/dp/0553418815
https://www.amazon.com/Weapons-Math-Destruction-Increases-Inequality/dp/0553418815
http://uk.businessinsider.com/the-worlds-unbanked-population-in-6-charts-2017-8
http://www.businessinsider.com/chatbots-banking-ai-robots-finance-2017-10
https://www.quantopian.com/
https://numer.ai/
https://en.wikipedia.org/wiki/Homomorphic_encryption
https://home.kpmg.com/content/dam/kpmg/sg/pdf/2016/11/sg-regulatory-technology-services.pdf
https://home.kpmg.com/content/dam/kpmg/sg/pdf/2016/11/sg-regulatory-technology-services.pdf
https://store.frost.com/regtech-in-financial-services-global-forecast-to-2020.html
https://medium.com/@AINowInstitute/algorithmic-impact-assessments-toward-accountable-automation-in-public-agencies-bd9856e6fdde
https://medium.com/@AINowInstitute/algorithmic-impact-assessments-toward-accountable-automation-in-public-agencies-bd9856e6fdde
https://medium.com/@AINowInstitute/algorithmic-impact-assessments-toward-accountable-automation-in-public-agencies-bd9856e6fdde
https://www.theguardian.com/business/2013/apr/23/ap-tweet-hack-wall-street-freefall

