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Key Points

. Todayos Al 1 s prediction

. Systems: The transformational opportunities for Al are
from developing system-level solutions, not point
solutions.

. Al is useful for decision-making. It decouples prediction
from the rest of the decision. This can change who has
the power over the decision.

Look for places where the organization fails to serve its
mission.
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@OpenAI

Prediction machines, also known as predictive analytics or machine learning models, are

becoming increasingly popular in a wide range of industries. These powerful tools are able
to analyze vast amounts of data and make accurate predictions about future events or

trends.

One major reason for the growing use of prediction machines is the explosion of data that
is now available to organizations. The internet and social media have created a wealth of
information that can be used to gain insights and make predictions about consumer
behavior, market trends, and more. Additionally, advances in technology have made it

much easier to collect, store, and analyze this data, making it more accessible to

organizations of all sizes.
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Only 10% of firms report benefits from their Al spend

In a survey of more than 3,000 company managers about their Al spend, only 10%
reported significant financial benefits from their investment so far, the new report from

MIT Sloan Management Review and Boston Consulting Group found.
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Adoption of electricity in the United States

100% -

The First Wave: Point solutions

070 Greater energy efficiency through fewer line shafts

and reduced friction losses
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The Second Wave

Flexible machine placement
Lighter construction
Single story

Modular production
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From Shafts to Wires: Historical Perspective on
Electrification

Published online by Cambridge University Press: 03 March 2009

Warren D. Devine Jr

e

Abstract

Show author details
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[ 66 Cite

The shift from steam to electric power in manufacturing is recounted. Between 1880 and 1930
the production and distribution of mechanical power rapidly evolved from water and steam
prime movers with shaft and belt drive systems to electric motors that drove individual
machines. The use of electricity reduced the energy required to drive machinery, but more
important, enabled industry to obtain greater output per unit of capital and labor
input.Reduced energy needs and increased productivity in manufacturing influenced the
relationship between energy consumption and gross national product in the first three
decades of the twentieth century.
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The Dynamo and the Computer: An Historical Perspective
on the Modern Productivity Paradox

By PauL A. Davip*

Many observers of recent trends in the
industrialized economies of the West have
becn pe:plexed by the oonjeclure of rapld

with

If, h , We are p d to ap
the matter from the pcrspecuve afforded by
the economic history of the large technical

ingly slow gains in measured producurv';ly A
generation of economists who were brought
up to |denu!y increases in total factor pro-

with “technical progress”

has found it qune pando:ucal for lhe growth
of “the ad-

vance of k ledge” to have vanished at the

very same time that a wave of major innova-
tions was appeanng—m microelectronics, in
logies based on lasers

and fiber opucs. in composite materials, and
. Di with “the

q

compu(er rcvoluuon and the newly d

y characteristic of network industries,
and to keep in mind a time-scale appropriate
for thinking about transitions from estab-
lished technological regimes to their respec-
tive many fi of the
so-called producuvny paradox will be found
to be neither so unprecedented nor so puz-
zling as they might otherwise appear.

My aim here simply is to convince modern
ic analysls\ heth plexed by the

4

“information age” in this regard have been
keenly felt. Indeed, the notion that there is
something anomalous about the prevailing
state of affairs has drawn much of its appeal
from the apparent failure of the wave of

, or not) of the imme-
dlale relcvance of historical studies that trace
the evolution of techno-economic re*x
formed around general purpose engines.
latter, typically, are key functional compo-
nenu embodned in hardware that can be

A1l

innovations based on the P

the memory chip to elicit a surge of growth
in productivity from the sectors of the U.S.
economy that recently have been |nvesung

or units of the
ing desi developed for a wide
vnnety of specnﬁc openuons or processes.

Accordmgly. lhcy are found ubiquitously

so heavily in el ic data

(see, for Rmh
1987, 1988; Martin Baxly and Robert Gor-
don, 1988). This latter aspect of the so-called

P
PRIV

p y P pop
currency in the succinct formulation at-
tributed to Robert Solow: “We see the com-
puters everywhere but in the productivity
statistics.”

*Department of Economics, Encina Hall, Stanford
University, Stanford, CA 94305. Discussions with Paul
Rhode were particularly helpful carly in the reseuch 1
am grateful for from Steve B Y.
Jonathan Cave, Nick Crafts, among the participants in
the Economic History Summer Workshop held at War-
wick University, July 10-28, 1989; from Timothy
Taylor; and from Shanc Greenstein, Avner Greif,
Edward Steinmueller, and oll'm pamcnpams in the
T and Prod p at Stanford,
October lQR?

355

such sy when
the latter have almmed their mature, fully
elaborated state. James Watt's (separate con-
denser) steam engine design springs to mind
readily as an example of an innovation that
fulfilled this technological role in the first
industrial revolution. My particular line of
argument will be better served, however, by
directing notice to the parallel between the
modern computer and another general pur-
pose engine, one that figured prominently in
what sometimes is called the “second Indus-
trial Revolution” —namely, the electric dy-
namo. (But, see also Herbcn Simon, 1986.)
Although the logy m!orma-

tion technology and electri gy

“This paper draws upon material developed in a
longer work —my 1989 paper



Artificial Intelligence and the
Modern Productivity Paradox
A Clash of Expectations

and Statistics

Erik Brynjolfsson, Daniel Rock, and Chad Syverson

The discussion around the recent patterns in aggregate productivity growth
highlights a seeming contradiction. On the one hand, there are astonishing
examples of potentially transformative new technologies that could greatly
increase productivity and economic welfare (see Brynjolfsson and McAfee
2014). There are some early concrete signs of these technologies’ promise,
recent leaps in artificial intelligence (AlI) performance being the most promi-
nent example. However, at the same time, measured productivity growth
over the past decade has slowed significantly. This deceleration is large, cut-
ting productivity growth by half or more in the decade preceding the slow-
down. It is also widespread, having occurred throughout the Organisation
for Economic Co-operation and Development (OECD) and, more recently,
among many large emerging economies as well (Syverson 2017).!
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Only 10% of firms report benefits from their Al spend

In a survey of more than 3,000 company managers about their Al spend, only 10%
reported significant financial benefits from their investment so far, the new report from

MIT Sloan Management Review and Boston Consulting Group found.

27



Key Points

2. Systems: The transformational opportunities for Al are
from developing system-level solutions, not point
solutions.
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How Amazon automatically tracks and fires
warehouse workers for ‘productivity’

Documents show how the company tracks and terminates workers

M — @he Washington Post

= Democracy Dies in Darkness

INNOVATIONS

Al is starting to pick who gets laid off

As layoffs ravage the tech industry, algorithms once used to help hire could now be deciding who gets cut

%’ By Pranshu Verma
»

February 20, 2023 at 7:00 a.m. EST
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Flint water crisis: How Al is finding
thousands of hazardous pipes
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FIGURE 15-1

Prediction accuracy for finding lead pipes in Flint
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Flint

Flint homes at highest risk of having lead in
water will get their pipes replaced this year

Updated: Mar. 29, 2019, 12:39 p.m. | Published: Mar. 29, 2019, 12:32 p.m.

Through a court-approved amendment, signed by Judge U.S.

District Judge David Lawson on March 26, Flint is now required

to use the data-driven model to find lead service pipes using a
$97 million Concerned Pastors Settlement.
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OHumans are inscrutable I n a

oChanging peopl eds hearts an
Changing algorithms I s easi e

Sendhil Mullainathan New York Times column, Dec. 6, 2019

ARTICLES

dici
https://doi.org/10.1038/541591-020-01192-7 me Clne

M) Check for updates

Are Emily and Greg More Employable Than Lakisha and
Jamal? A Field Experiment on Labor Market Discrimination An algorithmic approach to reducing unexp|ained
By MARIANNE BERTRAND AND SENDHIL MULLAINATHAN* pain diSparitieS in Underserved pOpU|ati0nS

We study race in the labor market by sending fictitious resumes to help-wanted ads Emma Pierson'?, David M. Cutler?, Jure Lesk 4, Sendhil Mullainathan ©** and Ziad Obermeyer®
in Boston and Chicago newspapers. To manipulate perceived race, resumes are
randomly assigned African-American- or White-sounding names. White names ved il higher levels of pain. These disparities persist even after controlling for the objective
receive 50 percent more callbacks for interviews. Callbacks are also more respon- severity of diseases like osteoarthritis, as graded by human physicians using medical images, raising the possibility that under-
sive to resume quality for White names than for African-American ones. The racial served patients’ pain stems from factors external to the knee, such as stress. Here we use a deep learning approach to measure
gap is uniform across occupation, industry, and employer size. We also find little the “"".‘L‘" osteoarthritis, by “""3 knee x'i"::ir;";d;:: '«’:xﬁ:ﬂmﬁﬂ:nﬁ:&m:; (nh‘d‘:lz;;:t:d‘w:r:l;
Sy , g b Al : o < e & i , whi
o o sy o Wil 5t o e DYt et oy 9 555 b ;3160 f ol e b i
171, J64) ” A : lor~ 43% of disparities, or 4.7x more (95% C‘I 3.2-11.8x), with similar results for lower-income and Iess-a.dumed patients.
’ : This that much of ved patients' pain stems from factors within the knee not reflected in standard radio-
graphic measures of severity. We show that the algorithm’s ability to reduce unexplained disparities is rooted in the racial and
socioeconomic dvvemty of the training set. Becausc severity better capture ved pamnts' pain,
Every measure of economic success reveals  dates, employers might favor the African- and severity d could redress in access to
significant racial inequality in the U.S. labor American one.! Data limitations make it treatments like arthroplasty.
market. Compared to Whites, African-Ameri- difficult to empirically test these views. Since

ain is widespread and unequally distributed in society. Like  with structural damage on X-ray or even magnetic resonance imag-
manw nther rancee of nain knae nstanarthritie which affecte ino MBI syneriencs na nr werw litle nain Crandard radin.



Key Points

3. Al is useful for decision-making. It decouples prediction
from the rest of the decision. This can change who has
the power over the decision.
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