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There is a lot of hype about artificial intelligence (Al).
There are four broad impacts where economists have
something sensible to contribute.

» Al should improve efficiency, allowing more to be
done with less. The "less" may mean less labor, but
Al should also create jobs. In the long term there
should be no net increase in unemployment, but the
speed with which Al is adopted may create painful,
temporary, frictional unemployment.

» The efficiencies associated with Al should raise living
standards, but that may not be reflected in GDP
data. Lowering inputs may be more attractive than
increasing output, in the context of sustainability.

Al should initially reduce overall inflation as it
improves economic efficiency. Al also has the power
to make inflation a less meaningful concept.

* Prejudice politics and economic nationalism are
destructive but highly probable consequences of the
changes Al will bring about.

The hype about artificial intelligence (Al) has been increasing
—it is the “Bored Ape” of 2023. However, unlike
the crypto or NFT crazes, there is a clear economic
application for Al. This has triggered extreme fears
of a dystopian future, where Al allies with robotics,
automation, and digitization to render nearly all humans
economically obsolete. Unrealistic expectations about the
impact of new technology are normal—in the first
industrial revolution, the steam engine was supposed
to bring about world peace, lower taxation, and lower
debt. These desirable outcomes have not yet happened.
Anticipating the potential destructive power of technology
is also not unusual—in the third industrial revolution,
computer manufacturers’ advertisements emphasized that
their reliable (sic) computers would completely replace
unreliable human workers.

These wild expectations arise from the fact that industrial
revolutions are revolutionary. Income, social status, and

job security all change in an industrial revolution. The
contribution of Al to the fourth industrial revolution will
obviously increase fear and uncertainty.

Without making fanciful forecasts about what Al will do
specifically, there are four broad areas where economists can
say something sensible about the impact of Al generally.
These areas are: jobs; growth; inflation; and politics.

Al and jobs

New technologies imply new ways of working. New ways
of working imply that some jobs will be lost, and jobs that
have never existed before will be created. This upheaval will
occur as a direct and an indirect result of Al.

As with almost every other form of technology, introducing
Al is aimed at improving the efficiency of the workplace.
Efficiency means producing more with less—but if the “less”
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in that process is “less labor,” then specific jobs will be lost.
This is behind the fear that humans will be automated out of
the economy. Fear of job loss is quite widespread—striking
screenwriters and actors in the United States are demanding
an assurance that Al will not replace them.

Technology also creates new jobs. There are three ways
in which this happens: Directly, through efficiency, and
indirectly through shifting demand patterns.

Any new technology directly creates new jobs. The
mechanics of the first industrial revolution, the electricians
of the second industrial revolution, and the computer
programmers of the third industrial revolutions all directly
owed their employment to the introduction of new
technology. Without that technology, the jobs would not
have existed. Al is no different—it will require people trained
to ask the right questions, and computers will have to be
manufactured for Al to run on.

Efficiency can also create new jobs as things become
cheaper to do. In a world where media meant newspapers,
there were very few “influencers” because it was expensive
to communicate with large numbers of people. In modern
times, being a social media influencer has become a viable
career for some (please follow me on LinkedIn and Twitter).
Those jobs only came into being as the introduction of new
technology significantly reduced the cost of communicating
with millions of people. As Al lowers the cost of accessing,
processing, or presenting information, jobs will be created
to exploit that.

Because technological change like Al is revolutionary, the
impact that it has on society will also disrupt the labor
market indirectly through changing demand patterns. For
example, if Al reduces the time taken to perform certain
tasks, it may increase the amount of leisure time some
people have. Increased leisure time means more jobs in
leisure-related industries. Al could increase the number of
people employed making gardening tools, filming travel
vlogs, or working as personal trainers as they service the
increased demand for leisure. This has happened before.
In 1930, the British economist Keynes famously predicted
that by 2030 everyone would be working 15 hours a week
and no more. This prediction was not as wrong as it might
appear—while time spent in paid work has not fallen as
dramatically as Keynes predicted, the time spent on unpaid
household chores has collapsed as a result of technology.
The resulting increase in leisure time was more or less what
Keynes forecast, and has generated huge numbers of jobs
in the leisure industry.

This means that at a macroeconomic level, Al is unlikely to
create mass unemployment in the long term. Existing jobs
are destroyed, new jobs are created, and some jobs that
already exist will grow in number. The problem is that this

balance in only likely to occur in the long term—and in the
short term, the imbalances of the labor market may be more
painful.

The basic rule for analyzing the impact of technology on
employment is to break down a job into tasks. If Al can do
more than half your job, it is time to change your job. If
Al can do fewer than half the tasks, your job will change.
As this implies, jobs will be lost as a result of Al. However,
even if your job is not replaced by Al, flexibility of attitude is
still going to be important. If part of an employee’s job has
been changed by Al or other technology, the employee will
have to adapt or risk being replaced by someone who will
embrace the new way of working.

One of the biggest challenges of Al is the potential speed of
adoption, and thus the speed of change in labor markets.
The internet took time to change the economy because it
required a critical mass of consumers using it (and being
willing to use it for retail purchases, etc.). Arguably, it
was only with mobile access to the internet that the full
disruptive forces started to emerge. Al is mainly a corporate-
led initiative—and because of the costs, at least currently,
it will be focused on large companies. A small number of
people making a decision to embrace Al will change the
labor market, and because the number of decision makers
is smaller the critical mass of adoption can take place faster.

The speed of adoption is a challenge. A slower pace of
change would allow older workers to gradually retire out
of the workforce, while new entrants will only know the
new way of working. Rapid change increases the risk of
what economists call “frictional unemployment,” where
people are unable or unwilling to retrain for new jobs.
A lawyer’s clerk made unemployed by Al might find it a
challenge to retrain themselves as a TikTok influencer. This
could create a short-term unemployment problem alongside
a labor shortage as workers with obsolete skills are unsuited
to the vacant positions available.

Al and growth

There is an assumption that technological change will
increase rates of growth. Some economists are throwing out
long-term forecasts for the impact of Al on global GDP, with
a confidence based on the fact that in ten years no one will
remember their unnecessarily precise predictions.

The truth is that Al is likely to raise living standards, but it
may not have the same effect on economic growth. GDP
was used to describe the economies that existed a hundred
years ago—output economies where the production of
things defined living standards. Economic needs have
evolved from the mindless pursuit of material possessions,
and the combination of declining populations and rising
awareness of the sustainability crisis pose reasonable
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guestions about how the efficiencies Al produces may be
put to use. Impact economics captures the broader range
of economic wants society now has’, including things like
sustainability and equality.

Efficiency gains coming from Al and other technology
may go toward increasing output, but this cannot be
automatically assumed. One possibility is that Al efficiency
gains will be used to stabilize economic output, but
achieve that output using fewer inputs. This would generate
economic growth of zero, but would be a positive in the
broader sense of the impact economy. Other changes in
the fourth industrial revolution are already producing this
outcome. Digitization means that the world has a wider
range of music and film, of higher quality, without the
commodities required to produce compact discs and DVDs.
Quality and quantity of output has increased, while the
resource input has declined. Al is likely to produce similar
results.

While the application of Al technology is likely to promote
efficiency, there is also a very clear risk that the reaction to
Al technology may deliberately add inefficiencies into the
economy. These inefficiencies would work to slow growth
in some sectors. Policy reactions could seek to limit the use
of Al in the belief that this will preserve employment in
the short term. This will be covered in the politics section.
But the private sector may also create inefficiencies in order
to preserve profits. For example, economic research could
be split into Al generated and human generated research.
Economists would then go to great lengths to deny Al access
to their premium, human-generated research. Removing
research from online access, for instance, would create less
efficient distribution, but would also deny the content as
an input to Al. Spending time and effort hiding from Al is
inefficient.

Al and inflation

Al should lower inflation. If greater efficiency means we
can do more with less, costs should go down. Some or all
of those lower costs will be passed to consumers (profit
margins may also expand). Like most technological advances
Al should lower prices in certain sectors of the economy.
However, Al will also likely raise some prices. More unusually,
Al may return economies to an older pricing system.

As Al lowers prices in specific areas of the economy, Al
may trigger stronger demand and higher prices in other
areas of the economy. This is the parallel to the way Al
may create jobs in one area by lowering costs in another. In
the first industrial revolution, introducing spinning machines
like the “spinning jenny” produced a significant increase in
the supply of thread or yarn. That just led to an increase
in demand for weaving, to turn that abundant quantity of
thread into cloth. The supply bottleneck at the weaving

stage meant that the price of a weaver rose accordingly
(until such time as their industry, too, was mechanized).
Overall, the effect of lower prices should outweigh the effect
of higher prices, but some specific prices may rise as a result
of changing demand patterns introduced by Al.

While Al is likely to be a general disinflation force, especially
early on, there is a way in which Al could make the concept
of inflation in an economy effectively obsolete.

Inflation, as it is currently understood in financial markets,
rests on the idea that everyone pays more or less the same
price for a good or service. Prices will vary from seller to
seller, or from area to area. US regional inflation shows
significant divergence for identical items, and the item by
item price data in the UK shows that different stores charge
different prices for the same product. But the general idea
is that individual buyers will usually all be charged the same
price in the same store at the same time. The store has a
fixed price, and everyone pays the same fixed price.

Al may change that, when combined with the rise of online
retail. A virtual store may be able to use Al to judge just how
much a consumer wants to buy a specific product—what
is the maximum price they would be willing to pay. It will
then charge that individual their personal, maximum price.
Al may then inform the retailer that a different consumer is
only prepared to pay a lower price, and so the price that they
are charged will be a lower, personal price. A third individual
may be judged willing to pay a higher price, and their price
will be higher, and so on. This personalized pricing is known
as first degree price discrimination. It is a pricing system that
maximizes profits for sellers.

First-degree price discrimination would not apply to all prices
in an economy. It is probably restricted to virtual sales,
because that is when Al can give the seller unique insights
into how desperate the consumer is to purchase the product
on sale.

First degree price discrimination is absolutely nothing new.
This is the pricing mechanism of haggling in the bazaar,
where each buyer pays a different price—a mechanism that
has existed for millenia. Before the twentieth century, this
was common even in shops—indeed, it was normal outside
major cities. The shopkeeper would know their customers
personally, and judge what they could pay for the goods
being sold. Different customers at the village store would be
charged different, personalized prices. Even when buying an
identical product, the Lord of the Manor would be charged
a higher price than the farm laborer would be charged.
Later on, the anonymizing nature of mass consumption
meant that standard prices applied indiscriminately became
the norm. The checkout operator at a department store
will not know all their customers personally, and so cannot
possibly charge personalized prices. But Al may potentially
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offer sellers the opportunity to “know" their customer in the
same way their eighteenth and nineteenth century forebears
did. For some sectors of the economy, we may be going
back to the bazaar.

Al applied to pricing would therefore mean that an
individual's experience of price changes in specific sectors of
the economy could be very, very different from the reported
average of consumer price inflation. If consumer price
inflation is still based on sampling prices in the economy,
there is no guarantee that the person sampling the prices
across swathes of the economy is being charged the same
as anyone else in society. Measuring an index of prices in the
economy rapidly becomes meaningless.

There may be efforts to prevent Al from being applied to
pricing in such a way that first degree price discrimination
arises. One reason for this is that first degree price
discrimination can often generate results that appear
prejudiced—members of one ethnic group routinely being
charged a higher price than members of other ethnic
groups, for instance. Where there is sufficient price
transparency, allowing consumers to directly compare the
prices they are charged with the prices other people are
charged, social discipline (or competition) may challenge
discrimination. But if prices "churn"—or change rapidly
(even hourly)—transparency may be damaged.

The initial impact of Al on inflation is therefore likely to
be lower inflation, and probably create deflation for some
specific products or services. However, there will be relative
price changes and some goods and services may experience
rising demand and rising prices as Al is introduced. In
the longer term, the potential for Al to allow companies
to return to traditional, first degree price discrimination
means measuring economy-wide inflation may become less
meaningful.

Al and politics

Al will change politics, and this will feedback to impact
economic development. This is less about the threat
of Al-generated images and other media impacting
political campaigns (US presidential candidate DeSantis
allegedly used Al generated images of US presidential
candidate Trump in political advertisements). Before the
invention of the camera, political images were routinely
distorted for propaganda purposes, and the manipulation
of photography and film is hardly unknown. The economic
impact of Al on politics comes through the policy and social
responses to technological change. The critical factor here
is the rapid pace of change that Al may introduce.

If Al quickly changes the way we work, some employees
will not be able to adjust in time—the “frictional
unemployment” already mentioned. Understandably,

politicians get worried about rising unemployment and may
seek to put in place policies to remedy the problem. Effective
policies would focus on education and retraining, but these
are policies for the longer term and the benefits may not be
realized within an election cycle. Ineffective but disruptive
policies would try to restrict the use of Al to preserve
obsolete jobs. The political advantage here is that a politician
is seen to be doing something, and the damage from
that policy may not be realized within an electoral cycle.
Taxes on robots are one example of this sort of destructive
policy with a different form of technology. These policies
create inefficiencies, and will ultimately put an economy at
a competitive disadvantage.

The socio-political response is also potentially economically
destructive. Changes arising from Al will change the relative
status of people in society. The income and social status
of some groups will decline while other groups receive
significant improvements to both. While the causes of these
changes are complex, the tendency of humans is to look
for a simple solution. Whether the simple solution is the
right solution is incidental. This gives rise to “scapegoat
economic”—finding a group in society to blame for a
relative decline in income and social status. That then
encourages “prejudice politics,” where policies put in place
barriers aimed at attacking the income or social position of
whichever group has become a scapegoat.

The rise of scapegoat economic and prejudice politics
is something that takes place with every period of
technological upheaval, but the effects are likely to be
particularly damaging to economies in the fourth industrial
revolution. There are two reasons for this. First, prejudice
puts in place barriers to labor market flexibility. To get
the most out of Al and other technology, companies
need to be able to employ the right person in the right
job at the right time. Irrationally discriminating against
someone, either because of personal or officially sanctioned
prejudice, prevents that from happening and weakens
the efficiencies that new technology can offer. Second,
scapegoat economics will often focus on foreigners—who
have been an easy target for prejudice for centuries. This
encourages economic nationalism, damaging both trade
and investment flows and further disrupting the efficiencies
that Al might offer.

Life with our Al overlords

The economics of Al is not especially different from the
economics of other new forms of technology—it is the
economics of disruption. The biggest potential difference
arising from Al is the speed with which disruption is likely to
take place. As people, politicians, and economic institutions
have less time to adapt, the "friction" of change is likely to
burn.
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The macroeconomic response to the challenge of Al is not
especially novel.

+ Training people to be flexible, and to adapt to
changing circumstances.

» Not trying to hold back the tide of change, but
identifying what new opportunities may be created.

» Working to ensure that efficiency gains benefit a wide
group in society, and that the benefits are properly
recorded.

* Using all these forces to make sure that the forces of
scapegoat economics and prejudice politics are kept in
check.

The change Al brings is likely to be significant. Significant
change does not have to be a bad thing.

T Please see https://mwww.ubs.com/global/en/sustainability-
impact/impact-economy.html for a discussion of the
evolution to an impact economy
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Appendix

UBS Chief Investment Office's ("CIO") investment views are prepared and published by the Global Wealth Management business of UBS Switzerland
AG (regulated by FINMA in Switzerland) or its affiliates ("UBS"), part of UBS Group AG ("UBS Group"). UBS Group includes Credit Suisse AG, its
subsidiaries, branches and affiliates.

The investment views have been prepared in accordance with legal requirements designed to promote the independence of investment research.
Generic investment research - Risk information:

This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell any investment or other
specific product. The analysis contained herein does not constitute a personal recommendation or take into account the particular investment
objectives, investment strategies, financial situation and needs of any specific recipient. It is based on numerous assumptions. Different assumptions
could result in materially different results. Certain services and products are subject to legal restrictions and cannot be offered worldwide on an
unrestricted basis and/or may not be eligible for sale to all investors. All information and opinions expressed in this document were obtained from
sources believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to its accuracy or completeness
(other than disclosures relating to UBS). All information and opinions as well as any forecasts, estimates and market prices indicated are current
as of the date of this report, and are subject to change without notice. Opinions expressed herein may differ or be contrary to those expressed by
other business areas or divisions of UBS as a result of using different assumptions and/or criteria.

In no circumstances may this document or any of the information (including any forecast, value, index or other calculated amount ("Values")) be
used for any of the following purposes (i) valuation or accounting purposes; (i) to determine the amounts due or payable, the price or the value of
any financial instrument or financial contract; or (iii) to measure the performance of any financial instrument including, without limitation, for the
purpose of tracking the return or performance of any Value or of defining the asset allocation of portfolio or of computing performance fees. By
receiving this document and the information you will be deemed to represent and warrant to UBS that you will not use this document or otherwise
rely on any of the information for any of the above purposes. UBS and any of its directors or employees may be entitled at any time to hold long
or short positions in investment instruments referred to herein, carry out transactions involving relevant investment instruments in the capacity of
principal or agent, or provide any other services or have officers, who serve as directors, either to/for the issuer, the investment instrument itself or
to/for any company commercially or financially affiliated to such issuers. At any time, investment decisions (including whether to buy, sell or hold
securities) made by UBS and its employees may differ from or be contrary to the opinions expressed in UBS research publications. Some investments
may not be readily realizable since the market in the securities is illiquid and therefore valuing the investment and identifying the risk to which
you are exposed may be difficult to quantify. UBS relies on information barriers to control the flow of information contained in one or more areas
within UBS, into other areas, units, divisions or affiliates of UBS. Futures and options trading is not suitable for every investor as there is a substantial
risk of loss, and losses in excess of an initial investment may occur. Past performance of an investment is no guarantee for its future performance.
Additional information will be made available upon request. Some investments may be subject to sudden and large falls in value and on realization
you may receive back less than you invested or may be required to pay more. Changes in foreign exchange rates may have an adverse effect on
the price, value or income of an investment. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel,
sales personnel and other constituencies for the purpose of gathering, synthesizing and interpreting market information.

Different areas, groups, and personnel within UBS Group may produce and distribute separate research products independently of each other. For
example, research publications from CIO are produced by UBS Global Wealth Management. UBS Global Research is produced by UBS Investment
Bank. Credit Suisse Global CIO Office Research is produced by Credit Suisse Wealth Management. Credit Suisse Securities Research is
produced by Credit Suisse operating under its Securities Research function within the Investment Banking Division. Research methodologies and
rating systems of each separate research organization may differ, for example, in terms of investment recommendations, investment horizon,
model assumptions, and valuation methods. As a consequence, except for certain economic forecasts (for which UBS CIO and UBS Global Research
may collaborate), investment recommendations, ratings, price targets, and valuations provided by each of the separate research organizations may
be different, or inconsistent. You should refer to each relevant research product for the details as to their methodologies and rating system. Not all
clients may have access to all products from every organization. Each research product is subject to the policies and procedures of the organization
that produces it.

The compensation of the analyst(s) who prepared this report is determined exclusively by research management and senior management (not
including investment banking). Analyst compensation is not based on investment banking, sales and trading or principal trading revenues, however,
compensation may relate to the revenues of UBS Group as a whole, of which investment banking, sales and trading and principal trading are a part.
Tax treatment depends on the individual circumstances and may be subject to change in the future. UBS does not provide legal or tax advice and
makes no representations as to the tax treatment of assets or the investment returns thereon both in general or with reference to specific client's
circumstances and needs. We are of necessity unable to take into account the particular investment objectives, financial situation and needs of
our individual clients and we would recommend that you take financial and/or tax advice as to the implications (including tax) of investing in any
of the products mentioned herein.

This material may not be reproduced or copies circulated without prior authority of UBS. Unless otherwise agreed in writing UBS expressly prohibits
the distribution and transfer of this material to third parties for any reason. UBS accepts no liability whatsoever for any claims or lawsuits from any
third parties arising from the use or distribution of this material. This report is for distribution only under such circumstances as may be permitted by
applicable law. For information on the ways in which CIO manages conflicts and maintains independence of its investment views and publication
offering, and research and rating methodologies, please visit www.ubs.com/research-methodology. Additional information on the relevant authors
of this publication and other CIO publication(s) referenced in this report; and copies of any past reports on this topic; are available upon request
from your client advisor.

Options and futures are not suitable for all investors, and trading in these instruments is considered risky and may be appropriate only for
sophisticated investors. Prior to buying or selling an option, and for the complete risks relating to options, you must receive a copy of " Characteristics
and Risks of Standardized Options". You may read the document at https://www.theocc.com/about/publications/character-risks.jsp or ask your
financial advisor for a copy.

Investing in structured investments involves significant risks. For a detailed discussion of the risks involved in investing in any particular structured
investment, you must read the relevant offering materials for that investment. Structured investments are unsecured obligations of a particular issuer
with returns linked to the performance of an underlying asset. Depending on the terms of the investment, investors could lose all or a substantial
portion of their investment based on the performance of the underlying asset. Investors could also lose their entire investment if the issuer becomes
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insolvent. UBS does not guarantee in any way the obligations or the financial condition of any issuer or the accuracy of any financial information
provided by any issuer. Structured investments are not traditional investments and investing in a structured investment is not equivalent to investing
directly in the underlying asset. Structured investments may have limited or no liquidity, and investors should be prepared to hold their investment to
maturity. The return of structured investments may be limited by a maximum gain, participation rate or other feature. Structured investments may
include call features and, if a structured investment is called early, investors would not earn any further return and may not be able to reinvest in
similar investments with similar terms. Structured investments include costs and fees which are generally embedded in the price of the investment.
The tax treatment of a structured investment may be complex and may differ from a direct investment in the underlying asset. UBS and its employees
do not provide tax advice. Investors should consult their own tax advisor about their own tax situation before investing in any securities.
Important Information About Sustainable Investing Strategies: Sustainable investing strategies aim to consider and incorporate
environmental, social and governance (ESG) factors into investment process and portfolio construction. Strategies across geographies and styles
approach ESG analysis and incorporate the findings in a variety of ways. Incorporating ESG factors or Sustainable Investing considerations may
inhibit the portfolio manager’s ability to participate in certain investment opportunities that otherwise would be consistent with its investment
objective and other principal investment strategies. The returns on a portfolio consisting primarily of sustainable investments may be lower or
higher than portfolios where ESG factors, exclusions, or other sustainability issues are not considered by the portfolio manager, and the investment
opportunities available to such portfolios may differ. Companies may not necessarily meet high performance standards on all aspects of ESG
or sustainable investing issues; there is also no guarantee that any company will meet expectations in connection with corporate responsibility,
sustainability, and/or impact performance.

External Asset Managers / External Financial Consultants: In case this research or publication is provided to an External Asset Manager or
an External Financial Consultant, UBS expressly prohibits that it is redistributed by the External Asset Manager or the External Financial Consultant
and is made available to their clients and/or third parties.

USA: Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland AG, UBS Europe SE, UBS
Bank, S.A., UBS Brasil Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A. de C.V., UBS SuMi TRUST Wealth Management Co.,
Ltd., UBS Wealth Management Israel Ltd and UBS Menkul Degerler AS are affiliates of UBS AG. UBS Financial Services Inc. accepts responsibility
for the content of a report prepared by a non-US affiliate when it distributes reports to US persons. All transactions by a US person in
the securities mentioned in this report should be effected through a US-registered broker dealer affiliated with UBS, and not through
a non-US affiliate. The contents of this report have not been and will not be approved by any securities or investment authority in
the United States or elsewhere. UBS Financial Services Inc. is not acting as a municipal advisor to any municipal entity or obligated
person within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule") and the opinions or views
contained herein are not intended to be, and do not constitute, advice within the meaning of the Municipal Advisor Rule

For country information, please visit ubs.com/cio-country-disclaimer-gr or ask your client advisor for the full disclaimer.
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