21 Lessons

40
beyond our biochemical vibrations, biometric algorithms might
not make very good artists. ¢ humans. In order
to enter the art market and displace m
and performers; algorithms wort't have to begin by straightaway

{1 be enough if they outperform \

g Tchaikovsky. 1t W

But nor do mMos
any human composers

surpassin
Britney Spears:

New jobs?

obs in everything from artto health-
of new human jobs. GPs

s of many traditional j

care will partly be offset by the creation
who focus on diagnosing known diseases and administering

familiar treatments will probably be replaced by Al doctors. But
ecause of that, there will be much more money 0 pay
4 lab assistants to reaking research
dicines or surgical proc
ew human jobs in an

th Al, they could focus ©
the replacement of human pilots by

d many new oppor
emote control, data analysis and cybet:
d thirty people to operate every
drone flying OVer Syria, while
f information occupies at least
r Force lacked sufficient
d therefore faced ank

The los

precisely b
human doctors an
and develop new me
Al might hel

of humans competing Wi

ging Al. For example,
ome jobs but create

do groundb
edures.”

other way. Instead
n servicing and

levera
drones has eliminated s
runities in maintenance, T
security. The S armed forces nee

unmanned Predator or Reaper
analysing the resulting harvest ©
eighty people more: In 2015 the US Ai
trained humans to fill all these positions, an
ironic crisis in manning its unmanned aircraft.”

If so, the job market of 2050 might well be charactetised-
human-Al cooperation rather than competition- In fields’
ging from policing to banking, teams of humans- lus-Als COUE

Afrer 1BMS €8

outperform both humans and computers:

Work
program Dee .
not stop playifgzizsb:lt Garry Kasparov in 1997, hum .
masters became bette; t;ther, thanks to Al tr ainers’humainshdld
Al teams known as ‘ce an exfer, and at least for a while hu chess
computers in chess A}ltau'rs outperformed both humanman_
detectives, bankers a'nd ;n%ght_ similarly help groom th S l?nd

The problem with a]:O gisssiphistony = -
probably demand high leilzh new jobs, however, is that they will
solve the problems of une s of expertise, and will therefore n
. ncw buman jobs mi hthloYed unskilled labourers. Cr ot
10 actually fill these jOng o Prlove easier than retraining }.mmeat_
E e could usuall - uring previous waves of auto ‘ans
N o200 fagf mSw1tch from one routine low-skillm'atlion’
B ol could ﬁn\(;vorker laiid off due to the mechanijsc;t' i
. a ;ew]ob in a factory producing t ion
. S Supefm)’ek factory worker could start wcg) kr'ac_
. ccause the mm arket. Such occupational chan esr o
A ove from the farm to the factory fnd ;rvere

But in 2050, a cars)flirmarket required only limited retraini i

; er or textile worker losing their ;trt])ntlf ‘
a

‘robot will hardl
. y be able to st
‘asadrone start working as a
. operator or as part of a hUman%AI ba‘:;CCr researcher,
ngteam. The
y

not have th i

. mt;.ﬂ rilzlclfszs(s)e;ry skills. In the First World War it mad

-, i srafrvhcc.)n:scripts to charge machine -
o (.3 ; eir individual skills mattered Iiltllns

B e j of drone operators and data anal .

B ::g to fill Fhe gaps with Walmart d)r(f)ts’
w:idjng e ﬁ;}iﬁi:;n;:ﬁbrecruit to mistake aP;

lem}Y, B an conference.
L ppearance of m
ey nr;(;\;irt::tll:as; witness the rise a;z’ : er‘lt\fvm‘man
ally get the worst of both wo;icsiz-




21 Lessons

42

unemployment and a short-
might share the fate
who switched tO driving

who were increasingly

ffering simultaneously from high
of skilled labour: Many people
nineteenth—ccnmry wagon drivers =
is — but of nineteenth-cemury horses,

ob market altogether.“-
job will ever b

machine learning and
-old unemployed

su
not of

age

fa

pu
e safe from

shed out of the ]
remaining human

In addition, nO
e threat of future automation, because

th
robotics will continue to improve: A forty-year
Walmart cashier who by dint of superhuman efforts manages 1o
reinvent herself as a drone pilot might have t0 reinvent herself
r, because by then the flying of drones may
mated. This volatility will also make it more
{abour rights. Already today,
olve unprorected tem-
i« How do you union-
in a decade?
kely to be
¢ humans

again ten years late
also have been auto
difficult to organise
many new jobsin2
porary work, freelanci
ise a profession that mushrooms &
Similarly, human-computer cen
characterised by a constant tug of
and the computers, instead of settlin
nership. Teams made exclusively ©
Holmes and Dr Watson — usually d

and routines that last decades. But
up with [BM’s Watson computer sy

after winning the US TV quiz show Jeopar¢
every routine isa sruption, and ever

unions Of secure
dvanced economies inV
ngand one-time gigs-
1d disappears with
taur teams are 1i
war berween th
g down 10 2 lifelong part-
— such as Sherlock

evelop permanent hierarchies

2 human detective

n invitation for di

reyolution. Yeste

an invitation for
and all protoco‘ns

into {OMOTITOW’S superimcndent,

will have to be cewritten every year 2
A closerlookat the world of chess might indicate where thing$
al years 3 ef

e long run. It is true that for sever

are heading in th
human—-compute

Deep Blue defeated Kasparov,

who teams

stem (which became famous
i J will find that

y hierarchys

rday’s sidekick might morph
and manuiais

r cooperation

Work
43

flourished in ch: .
so good at Playili;il:[:st H;fecen.t years computers have become
value, and migh s that their human collaborators lost thei
On 7 Decirr:bsoon become utterly irrelevant. -
er 2017 a critical mil
when a com estone was reached
— but when cr;)z:)eg]ief f:latle;d a human at chess — that’s old ;1:\,:
8 program. Stockfish 8pWaZero program defeated the Stockfish
oion for 2016, I o as the world’s computer chess cham-
‘NG vselsls to centuries of accumulated human
< ableito cala;late e as‘t? decades of computer experience
st AlphaZero pe r7fo million chess positions per second. Ir;
3 and its human ormed only 80,000 such calculations per
- Si— " Zreator's never taught it any chess strat-
e saachine loasnin Tr ?Pe@ngs. Rather, AlphaZero used the
s geinst itself. Neverthf:l principles to self-learn chess by playing
Aighazero . .‘ess, out of a hundred games the novice
L —— twgo 11;-:Ld5.,(ti(:1c)kﬁsh, AlphaZero won twenty-eight
. othing frc,n'—l idn’t lose even once. Since AlphaZero
B cics seemed any human, many of its winning moves
i ur.lcox.lventional to human eyes. They ma
Canyou guess hf)if/altwe’ : f not downright genius. i
o o theorrrl,g 1t }thOk zf\lphaZero tolearn chess from
‘genius instincts? Four h atch against Stockfish, and develop its
chess was considered ours. That’s not a typo. For centuri
- one of the crowni . o
ligence. AlphaZero went from utt:rﬂ;lgnng s
B . orance to i
;‘;‘;::;’uizs;l Vc:thout the help of any human gC:ie;:Ze e
the only imaginative softw
iﬂ')gfams now routinely outperform hum arehout there.
St in brute ¢ , an chess playe
ess tournar:frllltl: tjls(ril , : ut even in ‘creativity’. In }Em):a:
§ who try to cheat by Sic:eat;; ;Z?;;an:y on the lookoutor
g help from computers.




