Your Bridge to the Future



Forecasting Al In Forecasting

Lawrence Vanston, Ph.D.
President,
Technology Futures, Inc.

lvanston@tfi.com

25" 1IF ' Workshop
Predictive Analytics: Theory,
Applications and Algorithms

May 23-24, 2019
Cambridge, UK

84 Waller St A Aust.in, Te X PECHNOLOBY

+1512-415-55965 A www. tfi . com EI VI IDEC IN&

Copyright © 2019, Technology Futures, Inc. 2



Outline

A Interest Areas

A Technology Forecasting

A Forecasting Al Performance

A Forecasting Technology Adoption
A Drivers and Constraints

A Forecasting Al Adoption

A Recommendations

TECHNOLOGY

EILITIIDEC INA

Copyright © 2019, Technology Futures, Inc. 3



Interest Areas

A Technology Forecasting
A Communications

A Al & New Wave Technologies
Performancg Adoption fimpactsfimplications
A Al in Forecasting

A Al & Forecasting for Good

A FisterraProjects
Art iDancefScienceTechnology

TECHNOLOGY

EILITIIDEC INA

Copyright © 2019, Technology Futures, Inc. 4



o o ® #

e o o @ .
Spring 2019 Issue 53
THE INTERNATIONAL JOURNAL OF APPLIED FORECASTING

ARTIFICIAL INTELLIGENCE @

Forecasting the Impact of Artificial Intelligence:
Another Voice

LAWRENCE VANSTON

PREVIEW FROM AUTHOR Over the past year | have had the pleasure to read Foresight's five-
part series “Forecasting the impact of Artificial Intelligence” by Spyros Makridakis. Recently |
was asked to offer my thoughts on these articles as a forecaster with a deep interest in Al
Since I have a lot to say, | agreed.

First, Spyros has done a masterly job conveying a complex and broad-ranging topic. He has
raised many of the crucial issues and made the importance of this topic very clear. There are
few people with his insight and experience in forecasting who could have done this, and he
has done it well. Here I will add my voice, focusing on

«areas in which I thought the article was weak (e.g, Al performance forecasts);

- areas that Spyros covers well, but are crucial enough to deserve further illumination (Al
impact on employment and the dangers of Al); and

- areas of disagreement (brain-computer interfaces, blockchain, and Al for forecasting).

FORECASTING Al's
COMPUTATIONAL POWER

y first reaction to the Al perfor-

mance forecasts cited by Spyros
was “Is that all there is?” For a field as im-
portant to humanity as Al T was expect-
ing more. We can't really blame Spyros,
because when his series appeared there
weren't many compelling forecasts of
Al performance that T could find either.
Since then I have made some progress
on forecasting Al performance, which 1
shared last summer at ISF2018 (Vanston,
2018) and will highlight in this section.

A key component of forecasting Al per-
formance is forecasting computational
power. Although Ray Kurzweil has argued
for a future of superexponential improve-
ment in computer performance (Kurzweil,

NSy tho artnal ovidence eommnree cnne

limit that cannot be overcome, further
improvement has no utlity, or there is
a fundamental change in technologi-
cal approach. The last often results in a
discontinuity or a change in the rate of
improvement. The transition from dis-
crete drcuits to integrated circuits is an
example. That transition increased the
rate of improvement and began Moore's
law, but it is not evidence of a super-
exponential trend, as Kurzweil argues.
Another example of a discontinuity is the
transition from analog modems to broad-
band, where we saw a dramatic bump in
data rates and then a return to the previ-
ous rate of improvement. Even when two
exponential trends combine, as happened
for a while when we increased clock rates
and wavelengths simultaneously in opti-
cal transmission systems, the combined
trend is still exponential. Setting aside a
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Forecasting Typology

A Predictive Analytics
A Demand Forecasting
A Time Series Forecasting

A Technology Forecasting / Lofigange
Forecasting
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Technol ogy Futureos T
Forecasting Approach

A Drivers and constraints

A Adoption and substitution curves
A Performance trends

A Analogies

A Expert opinion

A Scenarios and ideation tools
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Forecasting Al Performance
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Forecasting Al Performance

A Performance Trends in Computation
A Performance Trends in Al
A Problem Complexity and Performance
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Moore’s Law — The number of transistors on integrated circuit chips (1971-2016
Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.
This advancement is important as other aspects of technological progress — such as processing speed or the price of electronic products — are
strongly linked to Moore's law.
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Combining Performance Trends

A Exponential
f(t) = aed

A Multiple Exponentials
f(t) = a,et* a6 = a,a, bt = 5ebt
where b = b+ b,
A Double Exponential

f(t) = &= &)
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A Premise for Moving Forward

ALet s assume that ex
computing power Is the most solid basis to
explore the promise and impact of Al

A There may be developments in computing
that cause changes in the improvement rate
or discontinuities
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Speech Recognition
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