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Chapter 

INTRODUCTION

mag a ala universe in ic  peope  don’t 
ve ords or di er ent ors o trnsporttion ony te co-
ective noun “veice.” ey use tt ord to reer to crs, 
uses, ies, spcecr, nd  oter ys o ein ro pce 
 to pce B. onverstions in tis ord re conusin.  ere
re urious detes out  eter or not veices re environ-
enty riendy, even tou no one reizes tt one side o 
te dete is tin out ies nd te oter side is tin 
out trucs.  ere is  retrou in rocetry, ut te 
edi ocuses on o veices ve oen sterso  peope 
c teir cr deer (oops, veice deer) to s en ster 
odes  i e vie. enie, rudsters ve cpit-
ized on te ct tt consuers  don’t no t to eieve 
en it coes to veice tecnooy, so scs re rpnt in 
te veice sector.

o repce te ord “veice” it “rtici inteience,” 
nd e ve  prey ood description o te ord e ive in.

rtici inteience,  or sort, is n ure ter or  set 
o oosey reted tecnooies. t s  ie in coon 
it, sy, sore tt ns use to evute on ppicnts. 
Bot re reerred to s , ut in  te ys tt  er o
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tey or, t  tey’re used or nd y o, nd o tey 
i tey  coudn’t e ore di er ent.

tots, s e s ie enertors ie - , te i-
usion, nd idjourney,   under te nner o t’s ced 
enertive . enertive  cn enerte ny types o content 
in seconds: ctots enerte oen- reistic nsers to  un
propts, nd ie enertors produce potoreistic ies 
tcin ost ny description, sy “ co in  itcen erin 
 pin seter.” Oter pps cn enerte speec or even  usic.

enertive  tecnooy s een rpidy dvncin, its 
pro ress enuine nd rere. But s  product, it is sti 
iture, unreie, nd prone to isuse. t te se tie, 
its popuriztion s een ccopnied y ype, er, nd 
isinortion.

n contrst to enertive  is predictive , ic es 
predictions out te  uture in order to uide decision- in 
in te pre sent. n poicin,  it predict “o ny cries 
i occur toorro in tis re” n inventory neent, 
“o iey is tis piece o cinery to i in te next ont” 
n irin, “o e  i tis cndidte peror i ired or 
tis jo”

redictive  is currenty used y ot copnies nd ov-
ernents, ut tt  doesn’t en it ors. t’s rd to predict 
te  uture, nd   doesn’t cne tis ct. ure,  cn e used 
to pore over dt to identiy rod sttistic perns or in-
stnce,  peope o ve jos re ore iey to py c 
ons nd tt cn e useu. e pro e is tt predictive 
 is oen sod s r ore tn tt, nd it is used to e 
decisions out  peope’s ives nd  creers. t is in tis ren tt
ost  sne oi is concentrted.

 sne oi is  tt does not nd cnnot or s dvertised. 
ince  reers to  vst rry o tecnooies nd ppictions, 
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ost  peope cnnot yet uenty distinuis ic types o  
re ctuy cpe o unctionin s proised nd ic 
types re sipy sne oi. is is  jor societ pro e: e
need to e e to seprte te et ro te c i e re to 
e u use o t  s to oer ie protectin ourseves 
ro its pos si e rs, rs ic in ny cses re redy 
occurrin.

is oo is  uide to identiyin  sne oi nd  ype. 
n it,  e’ ive you essenti vocury to tese prt enertive 
, predictive , nd oter types o .  e’ sre coon-
sense ys o ssessin  eter or not  purported dvnce is 
pusie. is  i e you red nes out  uc ore 
septicy nd it n eye  tord detis tt oen et uried. 
 deeper understndin o   i ot stisy your scientic 
curiosity nd trnste into prctic ides on o to use nd 
en not to use  in your ie nd  creer. nd e  i e 
te ruent tt predictive  not ony does not or  tody 
ut  i iey never or,  ecuse o te inerent dicuties 
in predictin  un e v ior. i ny, e ope tt tis oo 
i et you tinin out your on responsiiities nd 
opportunities or cne it re spect to te ru ipi-
ctions o  tese toos.

TheDawnof AIasaConsumerProduct
enertive  urst into puic vie it te reese o t-
 in oveer . ronicy, te deveoper Open 
reesed it itout ny nre nd interny tout o it s  
“reserc previe.”1 But it ent vir overnit s  peope sred 
usin nd zin expes o its cpiities. or expe, 
sore deveoper os tce sed it to rite  iic 
verse in te stye o te in Jes Bie, expinin o to 
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reove  penut uer sndic ro   . is is t 
t spt out:

nd it ce to pss tt  n s troued y  penut ut-
ter sndic, or it d een pced itin is , nd e 
ne not o to reove it.

nd e cried out to te ord, syin, “O, ord, o cn 
 reove tis sndic ro y , or it is stuc st nd 
 i not ude”

nd te ord spoe unto i, syin, “er not, y cid, 
or   s uide ty nd nd so tee te y. e ty 
uer nie, nd creuy insert it eteen te sndic nd 
te , nd  enty pry te prt. nd it ptience nd 
persevernce, te sndic  s e reoved, nd ty  
 s e sved.”

nd te n did s te ord conded, nd o nd e-
od, te sndic s reoved ro te , nd te n 
s sved.

nd te ord sid, “eriy  sy unto tee, see not to put 
ty penut uer sndices in ty , or it is not  suit-
e pce or suc  tins. ter, eep ty sndices in ty 
reriertor or on ty pte, ere tey eon.”

nd te n eeded te ord’s ords, nd ro tt dy 
ort, e ept is sndices in teir proper pce, nd s 
sved ro trou e nd oe. en.

o onts  ter, te pp reportedy d over one undred 
iion users. Open s cut o urd y te exposion 
o interest nd  dn’t even procured enou coputin poer 
to  nde te trc tt it enerted.

oputer prorers soon strted usin it,  ecuse it 
turned out tt t s prey ood t enertin snip-
pets o prorin code iven ony  description o t te 
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code soud do. n ct, prorers d een usin  previous 
product ced itu opi ot tt used siir tecnooy, 
ut teir use o  cceerted  er t’s reese. t de-
cresed te tie it too to crete pps. ven nonprorers 
coud no uid soe  sipe pps.

icroso soon icensed te tecnooy ro Open, nd 
its Bin serc enine roed out  ctot tt coud nser 
uestions sed on serc resuts. ooe d uit its on 
ctot in  ut d not yet reesed it or interted it into 
its products. Bin’s ove s seen s n existenti tret to 
ooe, nd ooe urriedy nnounced its on serc ct-
ot ced Brd ( ter rened eini).

t’s en  tins strted to o ron. n te prootion 
video or Brd, te ot sid tt te Jes e pce ee-
scope too te rst picture o  pnet outside te sor syste. 
n stropysicist pointed out tt tis s ron. pprenty 
ooe  coudn’t et even  cerry- piced expe rit. ts 
ret vue instnty too  undred-billion-dor dip. t’s 
 ecuse investors  ere spooed y te prospect o  serc en-
ine tt oud et uc orse t nserin  sipe ctu 
ueries i ooe  ere to interte Brd into serc, s it d 
proised.

ooe’s errssent, ie expensive, s ony   rippe
tt portended te ve o pro es tt rose ro ctots’
dicuties it ctu inortion. eir eness is  conse-
uence o te y tey re uit. ey ern sttistic perns 
ro teir trinin dt ic coes rey ro te e
nd ten enerte reixed text sed on  tose perns. But 
tey  don’t necessriy reeer t’s in teir trinin dt. 
e’ dive into tis in cpter .

isuse o te tecnooy is rpnt. es esites ve 
een cut puisin error- ied - enerted stories on 
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ipor tnt topics suc s nnci dvice, nd ten reusin to 
stop usin te tecnooy even  er te errors ce to it.

zon is overrun it - enerted oos, incudin  e 
usroo orin uides, ere errors cn e t i  reder 
trusts te oo.

t’s esy to oo t  te s nd isuses o ctots nd
concude tt te ord s one d or ein so  out 
 tecnooy tt is so iure prone. But tt concusion oud 
e too sipistic.

e tin ost noede industries cn enet ro ct-
ots in soe y. e use te ourseves or reserc ssis-
tnce, or tss rnin ro undne ones suc s orin
cittions correcty, to  tins e  oudn’t oter ise e e to 
do suc s understndin  jron- ed pper in  reserc re 
e  ren’t iir it.

e ctc is tt it tes eort nd prctice to use ctots 
ie voidin teir ever- present pits. But inappropriate uses 
re uc esier,  ecuse soeone tryin to e  uic uc, 
sy y sein n - enerted oo,  doesn’t oen cre i te 
contents re re. t’s t es ctots so conducive 
to isuse.

 ere re tornier uestions out poer. uppose e 
serc copnies repce teir trdition ist o ten ins it 
- enerted redy nsers. ven ssuin tt ccurcy pro-
es re xed, te resut is sicy  cine or reritin 
content ound on oter esites nd pssin it o s oriin, 
itout vin to send trc or revenue to  tose esites.  
serc enines sipy presented  oters’ content s teir on, 
tey oud run ou o copyrit . But - enerted n-
sers see to sirt tis issue, tou  tere re ny suits 
seein to cne tis s o .9
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AIShakesUpEntertainment
noter enertive  tecnooy tt s cptivted  peope is 
text- to- ie enertion. n id-, it s estited tt 
over  iion ies d een creted usin -   y 
Open, irey y doe, nd idjourney (y  co pny o
te se ne).10 noter idey used ie enertor is 
te iusion y tiity , ic is openy vie, 
enin tt nyone cn odiy it to teir iin. te 
iusion– sed toos ve een downloaded over to undred 
iion ties. ince users run it on teir on devices,  tere is 
no centr ty o o ny ies ve een enerted usin 
it, ut it is iey to e sever iion.

e enertors ve ened  deue o entertinent.11

Unie trdition entertinent,  tese ies re endessy 
custoize to ec user’s interests. oe  peope deit in 
ntstic ndscpes or cityscpes.  Oters enjoy ies o is-
toric ures in odern situtions, or ous  peope  doin 
tins tey  oudn’t nory do, suc s te ope erin  
puer jcet, dued “Benci ope.” e triers or vri-
ous ovies suc s Star Wars in te iy reconize stye o 
es nderson syetric rin, pste coors, isic 
sets ve proven  popur.

t’s not ony oyists o re excited out ie ener-
tors: entertinent pps re i usiness. ideo e cop-
nies ve creted in- e crcters tt pyers cn ve  
ntu r converstion it.1 ny poto editin pps no ve 
enertive  unctionity. o, or expe, you cn s suc
n pp to dd oons to  picture o  irtdy prty.

 s  jor point o contention in te  oyood 
stries.1 ctors orried tt studios oud e e to use 
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existin oote o te to trin  toos cpe o enertin 
ne videos sed on  script videos tt ooed ie tey e-
tured te re ctors ose ies nd videos te  toos  ere 
trined on. n oter ords, studios oud e e to cpitize 
on ctors’ ienesses nd pst  or in perpetuity, ut itout 
copenstion.

ie te stries ve ended, te under yin tensions 
eteen  or nd cpit re sure to resurce, especiy s te 
tecnooy dvnces.1 ny copnies re orin on text- 
to- video enertors, ie  oters re orin on utotin
script ritin. e end resut it not e s rtisticy co-
pex or vue, ut tt it not  er to studios ooin to 
crn out  suer ocuster.

n te on run, e tin tt  cointion o tecnooy 
nd  cn evite ost o te pro es  e’ve descried, s 
e s piy te enets. or expe,  tere re ny pro-
isin tecnic ides to e ctots ess iey to ricte 
inortion, ie reution cn cur intention isuses. 
But in te sort ter, djustin to  ord it enertive  is 
provin to e pinu, s  tese toos re iy cpe ut un-
reie. t’s s i every one in te ord s een iven te euiv-
ent o   ree uzzs.

t  i te or to interte  ppropritey into our ives. 
 ood expe is t’s ppenin in scoos nd coees, 
iven tt  cn enerte essys nd pss coee exs. et’s 
e cer  is no tret to eduction, ny ore tn te intro-
duction o te ccutor s.1 it te rit oversit, it cn 
e  vue ernin too. But to et  tere, tecers  i ve
to overu teir curricu, teir tecin strteies, nd teir 
exs. t  e-unded institution suc s rince ton, ere 
e tec, tis is n opportunity rter tn  cene. n ct, 
e encoure our students to use . But ny  oters ve 
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een et scrin s t suddeny put  potenti 
cetin too in te nds o iions o students.

i society e et perpetuy rectin to ne deveop-
ents in enertive  Or do e ve te coective  i to 
e structur cnes tt oud o us to spred out te
iy uneven enets nd costs o ne innovtions,  tever
tey y e

PredictiveAI:AnExtraordinaryClaim
ThatRequiresExtraordinaryEvidence

enertive  cretes ny soci costs nd riss, especiy in 
te sort ter. But  e’re cutiousy optiistic out te poten-
ti o tis type o  to e  peope’s ives eer in te on 
run. redictive  is  di er ent story.

n te st e yers, ppictions o predictive  to predict 
soci outcoes ve proierted. eveopers o  tese ppic-
tions ci to e e to predict  uture outcoes out  peope,
suc s  eter  deendnt oud o on to coit   uture 
crie or  eter  jo ppicnt oud do e t  jo. n con-
trst to enertive , predictive  oen does not or t .1

eope in te United ttes over te e o sixty- ve re ei-
ie to enro in edicre,  stte- susidized et insurnce 
pn. o cut costs, edicre providers ve strted usin  to 
predict o uc tie  ptient  i need to spend in  ospi-
t.1  ese estites re oen incorrect. n one cse, n eity- 
ve- yer- od s evuted s ein redy to eve in seventeen 
dys. But en te seventeen dys pssed, se s sti in se-
vere pin, nd  coudn’t even pus  er itout ep. ti, 
sed on te  ssessent, er insurnce pyents  stopped.
n cses ie tis,  tecnooy is oen depoyed it sensie 
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intentions. or expe, itout predictive , nursin oes 
oud e oicy incentivized to  ouse ptients orever. But 
in ny cses, te os o te syste s e s o it’s de-
poyed cne over tie. One cn esiy iine o edi-
cre providers’ use o  y ve strted s  y to crete  
odicu o ccountiity or nursin oes, ut ten 
orped into  y to sueeze pennies out o te syste re-
rdess o te  un cost.

iir stories re prevent cross doins. n irin, ny 
 copnies ci to e e to jude o r, open, or 
ind soeone is sed on teir ody nue, speec perns, 
nd oter superci etures in  tirty- second video cip. oes 
tis  rey or nd do  tese judents ctuy predict jo 
perornce Unortuntey, te copnies in  tese 
cis ve ied to reese ny verie evidence tt teir 
products re eective. nd e ve ots o evidence to te con-
trry, soin tt it is extreey rd to predict individus’ 
ie outcoes, s  e’ see in cpter .

n , stte, n insurnce co pny, nted to use pre-
dictive  to deterine insurnce rtes in te U.. stte o 
ryndso tt te co pny coud e ore oney 
itout osin too ny custoers. t resuted in  “sucers 
ist”  ist o  peope ose insurnce rtes incresed dr-
ticy copred to teir  erier rtes.1  eniors over te e 
o sixty- to  ere drsticy overrepresented in tis ist, n 
expe o utoted discriintion. t is pos si e tt 
 seniors re ess iey to sop round or eer prices nd tt 
 piced up on tt pttern in te dt. e ne pricin 
oud iey increse revenue or te insurnce co pny, yet 
it is ory repreensie. ie  rynd reused stte’s 
propos to use tis  too on te rounds tt it s 
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discriintory, te co pny does use it in t est ten oter 
U.. sttes.*

 individus oject to  in irin, tey cn sipy coose 
not to ppy or jos tt ene  to jude résués. en 
predictive  is used y overnents, oever, individus 
ve no coice ut to copy. (t sid, siir concerns so 
rise i ny copnies  ere to use te se  to decide o 
to ire.) ny jurisdictions cross te ord use criin ris 
prediction toos to decide  eter deendnts rrested or  
crie soud e reesed eore teir tri. ri ous ises o 
tese systes ve een docuented: rci is, ender is, 
nd eis. But  tere’s n even deeper pro e: evidence 
suests tt  tese toos re ony sity ore ccurte tn 
rndoy uessin  eter or not  deendnt is “risy.”

One reson or te o ccurcy o  tese toos coud e tt 
dt out certin ipor tnt  ctors is not vie. onsider 
tree deendnts o re identic in ters o te etures tt 
it e used y predictive  to jude te: e, te nuer 
o pst oenses, nd te nuer o  iy eers it crii-
n istories.  ese tree deendnts oud e ssined te 
se ris score. oever, in tis expe, one deendnt is 
deepy reorseu, noter s een rony rrested y te 
poice, nd te tird is itcin to nis te jo.  ere is no ood 
y or n  too to te  tese dierences into ccount.

noter donside o predictive  is tt decision sujects 
ve stron incentives to e te syste. or expe,  s 
used to estite o on te recipient o  idney trnspnt 

* ny o te expes in tis oo, ie tis one, re ro te United ttes, 
sipy  ecuse tt is ere e re sed. oever, te essons e dr ro  tese 
expes re intended to e rody ppice.
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oud ive  er teir trnspnt.19 e oic s tt  peope o 
d te onest to ive  er  trnspnt soud e prioritized to 
receive idneys. But te use o tis prediction syste oud dis-
incentivize ptients it idney issues to te cre o teir idney 
unction. t’s  ecuse i teir idneys ied t  youn er e, 
tey oud e ore iey to et  trnspnt! ortuntey, te 
deveopent o tis syste invoved  deiertive  process it 
prticiption y ptients, doctors, nd oter steoders. o, 
te incentive isinent s reconized nd te use o pre-
dictive  or idney trnspnt tcin s ndoned.

 e’ see ny ore iures o predictive  in cpters  
nd . re  tins iey to iprove over tie Unortuntey, e 
 don’t tin so. ny o its s re inerent. or expe, pre-
dictive  is rctive  ecuse utotion es decision- 
in ore ecient, ut eciency is excty t resuts in 
 c o ccountiity. e soud e ry o predictive  
copnies’ cis  uness tey re ccopnied y stron 
evidence.

PaintingAIwithaSingleBrushIsTemptingbutFlawed
enertive nd predictive  re to o te in types o . 
o ny oter types o  re  tere  ere is no y to n-
ser tt uestion, since  tere is no consensus out t is 
nd  isn’t .

ere re tree uestions out o  coputer syste per-
ors  ts tt y ep us deterine  eter te e  is 
pproprite. c o  tese uestions cptures soetin out
t e en y , ut none is  copete denition. irst, 
does te ts reuire cretive eort or trinin or   un to 
peror  yes, nd te coputer cn peror it, it it e . 
is oud expin y ie enertion, or expe, uies 



I             

s . o produce n ie,  uns need  certin ount 
o si nd prctice, perps in te cretive rts or in rpic 
desin. But even recognizing t’s in n ie, sy  ct or  
tepot  ts tt is trivi nd utotic or  uns proved
duntin to utote  unti te s, yet oject reconition s 
enery een eed . ery, coprison to  un inte-
ience is not te ony reevnt criterion.

econd, e cn s: s te e v ior o te syste directy 
specied in code y te deveoper, or did it indirecty eere, 
sy y ernin ro expes or sercin trou  dtse 
 te syste’s e v ior eered indirecty, it it uiy s 
. ernin ro expes is ced cine ernin, ic 
is  or o . is criterion eps expin y n insurnce 
pricin oru, or expe, it e considered  i it s 
deveoped y vin te coputer nyze pst cis dt, ut 
not i it s  direct resut o n expert’s noede, even i te 
ctu rue s identic in ot cses. ti, ny nuy pro-
red systes re noneteess considered , suc s soe 
root vcuu ceners tt void ostces nd s.

 tird criterion is  eter te syste es decisions ore 
or ess utonoousy nd possesses soe deree o exiiity 
nd dptiity to te environent.  te nser is yes, te 
syste it e considered . utonoous drivin is  ood 
expeit is considered . But ie te previous criteri, tis 
criterion one  cn’t e considered  copete denitione 
oudn’t c  trdition terostt , one tt contins no 
eectronics. ts e v ior rter rises ro te  sipe princi pe
o  et expndin or contrctin in response to cnes in 
teperture nd turnin te o o current on or o.

n te end,  eter n ppiction ets eed  is evi y
inuenced y istoric use, retin, nd oter  ctors. e 
on’t ret out te ct tt  tere’s no consistent denition. 
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t it see surprisin or  oo out . But rec our 
overrcin esse:  tere’s ost notin one cn sy in one 
ret tt ppies to  types o . ost o our discussion in 
te oo  i e out specic types o , nd s on s ec 
type is cery dened,  e’ e on te se pe.

ere’s  uorous  denition tt’s ort entionin,
ecuse it reves n ipor tnt point: “ is  tever  sn’t 
een done yet.” n oter ords, once n ppiction strts 
orin reiy, it des into te cround nd  peope te 
it or rnted, so it’s no oner tout o s .  ere re ny 
expes: oot vcuu ceners ie te oo. utopi-
ot in pnes. utocopete on our pones. ndritin rec-
onition. peec reconition. p iterin. pe- cec.
Yes,  tere s  tie en spe- cec s considered  rd 
proe!

e tin  tese toos re  onderu. ey uiety e 
our ives eer.  ese re te inds o  e nt ore o. is 
oo is out te types o  tt re proetic in soe y, 
ecuse you  oudn’t nt to red tree undred pes on te 
virtues o spe- cec. But it’s ipor tnt to reconize tt not 
  is proetic r ro it.

oe ne  tecnooies  i opeuy one dy coe to 
e seen s undne.  ody, se- drivin crs oen e te 
nes or ccidents nd tities.0 But se utoted drivin 
is utitey  sove pro e, tou one ose dicuty 
s repetedy een underestited. e ier cene or
society it e te ssive  or dispceent tt te tec-
nooy  i cuse i it ecoes idespred iions o  peope 
drive trucs, txis, or ridesre veices. ti, i te sety pro-
e is soved nd te necessry soci nd  poitic djustents 
re de, e y one dy te se- drivin crs or rnted, ie 
e do eevtors  tody.
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oever, e tin oter types o , noty predictive , 
re uniey to ecoe norized. ccurtey predictin
peope’s soci ev ior is not  sove tecnooy pro e,
nd deterinin  peope’s ie cnces on te sis o inerenty 
uty predictions  i ys e ory proetic.

or  ore in- dept cse study o y e ust void seep-
in eneriztions out , consider ci reconition, n  
tecnooy tt s civi ierties dvoctes concerned. t s 
ed to ny se rrests in te United ttes six, s e rite 
tis  Bc  peope. oud te use o ci reconition y 
poice e discontinued  ecuse it is error prone nd isidenti-
es Bc  peope ore oen

One ct tt’s esy to iss in tis dete is tt  te se 
rrests invoved  cscdin set o poice iures, ost o te 
un errors rter tn tecnooic. oert iis s 
rrested or sopiin in prt sed on te testiony o  se-
curity contrctor o  sn’t even pre sent t te tie o te 
te.1 nd eid s rrested in eori or  sopiin 
crie in ouisin  stte e d never set oot in. orc 
oodru s rrested sed on   poto, despite te ct 
tt   driver’s icense poto s vie. nd so on.

oicin errors edin to te rrest o te ron person p-
pen  every dy, nd  i pro y continue  eter or not ci 
reconition is used.

Besides, poice ve de undreds o tousnds o ci 
reconition serces, so te error rte o te tecnooy is i-
nuscue. n ct, te error rte dropped to .  percent  
y- od decrese eteen  nd  ccordin to stud-
ies y te tion nstitute o tndrds nd ecnooy.

ci reconition , i used correcty, tends to e ccurte
ecuse  tere is  ie uncertinty or iuity in te ts. uc 
 is trined usin vst dtses o potos nd es tt te it 
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eter or not ny to potos represent te se person. o, 
iven enou dt nd coputtion resources, it  i ern te 
perns tt distinuis one ce ro noter. ci reconi-
tion is di er ent ro oter ci ny sis tss suc s ender 
identiction or eotion reconition, ic re r ore error
prone., e cruci dierence is tt te inortion reuired 
to identiy  ces is pre sent in te ies teseves.  ose oter 
tss invove uessin soetin out  person teir ender 
identity or eotion stte sed on teir ce, ic puts n 
inerent iit on teir ccurcy.

ivi rits dvoctes ve oten uped toeter ci 
 reconition it oter error- prone tecnooies used in te 
criin justice syste, ie  tose tt predict te ris o 
crie despite te ct tt te to tecnooies ve notin 
in coon nd te ct tt error rtes dier y ny  orders o 
nitude. (e jority o  peope o re eed “i ris” 
y predictive  do not in ct o on to coit noter crie.)

e iest dner o ci reconition rises ro te ct 
tt it works  really well, so it cn cuse  ret r in te nds 
o te ron  peope. sir i, in er oo Your Face Be-
longs to Us, detis ny ru ys in ic it s een 
used. or expe, oppressive overnents cn nd do use it
to identiy  peope in peceu protests nd retite inst 
te.9

ci reconition cn so e used y privte copnies. 
dison ure rden is  ous venue or sports events 
nd concerts in e Yor ity. n ,  yer icoee ndi
s denied entry to  ri rey concert t te venue.0 er 
oyriend d out te nery $ ticets or er irtdy.
e s one o ny  yers turned y ro vri ous events
t dison ure rden. e reson e co pny tt
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opertes te venue d nned   yers o ored t rs 
tt d sued it even i tey  eren’t responsie or te -
suit, nd even i tey  ere ontie visitors it seson ticets. 
e n s enorced usin ci reconition.

en critics oppose ci reconition on te sis tt it 
doesn’t or, tey y sipy try to sut it don or se re-
sercers o or on it. is pproc isses out on te 
enets tt ci reconition s rout. or expe, te 
eprtent o oend ecurity used it in  tree- ee op-
ertion to sove cid expoittion cod cses sed on potos 
or videos posted y users on soci edi.1 t reportedy ed 
to undreds o identiictions o  cidren nd users. O 
course,  tere re ore undne enets o ci reconition 
s e: unocin our srtpones or esiy  ornizin potos 
into  us sed on o ppers in te.

o e cer, even tou ci reconition cn e iy c-
curte en used correcty, it cn esiy i in prctice. or ex-
pe, i used on riny surveince oote insted o cer 
potos, se tces re ore iey. U.. prcy cin ite 
id used  ed ci reconition syste tt ed to epoy-
ees rony ccusin custoers o te. se tces p-
pened tousnds o ties. e co pny tried its est to eep 
te syste  secret. ortuntey,  enorceent encies  ere 
pyin ention. e eder rde oission nned ite 
id ro usin ci reconition or surveince purposes or 
ve yers.

o surize,  nunced pproc to te doue- eded n-
ture o ci reconition oud e to ene in viorous deo-
crtic dete to identiy ic ppictions re pproprite, to 
resist inpproprite uses, nd to deveop urdris to prevent
use or isuse,  eter y overnents or privte ctors.
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ASeriesof CuriousCircumstancesLedtoThisBook
n te ,  orer resercer ro n  co pny reced 
out to rvind out o te ue. e co pny is in te ucrtive 
usiness o irin utotion  usiness tt is ed it 
sne oi, s e descried ove. e resercer expined tt 
peope t te co pny ne te too  sn’t very eective, in 
contrst to te co pny’s retin cis, ut te co pny
d suppressed intern eorts to investite its ccurcy.

oincidenty, round te se tie, rvind s invited to 
ive  puic ecture t . e eetin it te resercer 
res in is ind, e spoe out  sne oi, socsin te
setciness o irin utotion. ncoured y te udience’s 
rection, e sred is  presenttion sides onine, tinin tt 
 e scors nd ctivists it nd te in ter est in. But te 
sides unexpectedy ent vir. ey  ere donoded tens o
tousnds o ties nd is teets out te  ere vieed to 
iion ties.

Once te soc ore o, it s cer to rvind y te topic 
d touced  nerve. ost o us suspect tt  ot o te  
round us is e, ut e  don’t ve te vocury or te u-
tority to uestion it.  er , it’s ein pedded y supposed 
eniuses nd triion- dor copnies. But  coputer science 
proessor cin usit ve eiticy to  tose douts. t 
turned out to e te ipetus tt  peope needed to sre teir 
on septicis.

itin to dys, rvind’s inox d orty to y invittions 
to turn te t into n rtice or even  oo. But e  didn’t tin 
e understood te topic e enou to rite  oo. e  didn’t 
nt to do it  uness e d  oo’s ort o  tins to sy, nd 
e  didn’t nt to sipy trde on te popurity o te t.
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e second est y to understnd  topic in  university 
is to te  course on it. e est y is to tec  course on it. 
o tt’s t rvind did, tein up it rince ton sociooy 
proessor e ni.  d puised ny oun-
dtion pieces o reserc soin y it’s rd to predict 
te  uture it .  e’ see to o te in cpter . e 
course s ced iits to rediction.  nd rvind invited 
te students in te course to conduct reserc. One o te stu-
dents in te course s ys.

ys d just joined rince ton, vin previousy ored 
t ceoo. e utitey de cided to eve ceoo to otin 
  nd pursue puic- interest tecnooy outside  tec 
co pny. e s ccepted to  e coputer science  pro-
rs. ccepted students re invited to visit te deprtents 
in person, to eet prospective coortors nd s uestions 
to jude  eter tey oud e  ood t.

en visitin deprtents,  students re dvised to s 
uestions o tis sort: t is your stye o dvisin o uc 
tie do your students te o t is your pproc to or-
ie nce  ese uestions re ipor tnt, nd tey cn te 
you o n dvisor ors, ut not t tey vue nd o 
tey tin.  r ore revein uestion is “t oud you 
do i  tec co pny es  suit inst you” e nser cn 
te you te dvisor’s stnce on Bi ec, o tey vie te i-
pct o teir reserc, nd t tey oud do in  crunc. t is 
so unusu enou tt potenti dvisors  oudn’t ve pre-
pred teir nsers in dvnce.

ys sed  every potenti dvisor tis uestion. t crried 
te ee ent o surprise, yet te scenrio it descried s not 
copetey untine. en rvind nsered, “ oud e 
d i  co pny tretened to sue e or y reserc,  ecuse 



 C h a       

tt ens y or is vin n ipct,” ys ne e d 
ound te rit pror.

n te course on iits to prediction, students in te css 
ere interested in predictive : in ny nd  epts to pre-
dict te  uture usin dt, especiy in soci seins, rnin 
ro civiiztions to soci edi. oe in ter est in uestions 
e ooed t  ere: n e predict eopo iti c events suc s 
eection outcoes, recessions, or soci oveents n e 
predict ic videos  i o vir

t e ound s  rveyrd o itious epts to 
predict te  uture. e se undent rodocs seeed 
to coe up over nd over, ut since resercers in di er ent dis-
cipines rrey t to ec oter, ny scientic eds d in-
de pen denty rediscovered  tese iits. e  ere red y te 
contrst eteen te eit o te evidence nd te ide-
spred perception tt cine ernin is  ood too or pre-
dictin te uture.

e course incuded ny cse studies, incudin ooe 
u rends. is s  proj ect tt ooe unced in  to 
predict u outres y nyzin te serc ueries tt its 
iions o users e  every dy. n increse in serces or 
u- reted ters coud e indictive o n iinent outre. 
ooe evi y prooted it s n expe o  nd ss dt 
coection used or soci ood. But itin  e yers, te c-
curcy o te predictions dropped precipitousy. One reson 
s tt it is rd to distinuis eteen edi- driven pnic 
serces nd  ctu increses in u ctivity. noter s tt 
ooe’s on cnes to its pp cned  peope’s serc 
 perns in ys tt  eren’t ccounted or y te . ooe 
u rends utitey ended up s  cutionry te. e es-
son is tt even in cses ere it is pos si e to e soet 
ccurte orecsts, it is very esy to et te detis ron.
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ys ound tt te course conred is previous experi-
ences t ceoo, ere e s o esy it s to e errors 
en uidin  nd to e overoptiistic out its eccy. 
rrors coud rise due to ny sute resons nd oen  eren’t 
cut in testin, ut ony en  s ctuy depoyed to 
re users. ys de cided to coose te iits o  s is 
reserc topic.

 er our yers o reserc, seprtey nd toeter,  e’re 
redy to sre t  e’ve erned. But tis oo  isn’t just out 
srin noede.  is ein used to e ipctu deci-
sions out us  every dy, so roen  cn nd does rec ives 
nd  creers. O course, not   is sne oi r ro itso 
te iity to distinuis enuine pro ress ro ype is critic 
or  o us. erps our oo cn ep.

TheAIHypeVortex
ince e strted orin toeter,  e’ve coe to eer p-
precite y  tere is so uc isinortion, isunderstnd-
in, nd y to oy out . n sort, e reized tt te 
pro e is so per sis tent  ecuse resercers, copnies, nd 
te edi  contriute to it.

et’s strt it n expe ro te reserc ord.  
 pper cied tt cine ernin coud predict it 
sons it   percent ccurcy.  usic producers re ys 
ooin out or te next it, so tis ndin oud ve een 
 usic to teir ers. es outets, incudin Scientific Ameri-
can nd xios, puised pieces out o tis “ritenin 
ccurcy” coud revoutionize te  usic industry.,  rier 
studies d ound tt it is rd to predict i  son  i e
successu in dvnce, so tis pper seeed to descrie  dr-
tic cieveent.
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Unortuntey or  usic producers, e ound tt te study’s 
resuts  ere ous.

e etod presented in te pper exiits one o te ost 
coon pits in cine ernin: dt ee. is ens 
rouy tt te too is evuted on te se, or siir, dt 
tt it is trined on, ic eds to exerted estites o 
ccurcy. is is ie tecin to te testor orse, ivin
y te nsers eore n ex. e redid te ny sis  er 
xin te error nd ound tt cine ernin perored no 
eer tn rndo uessin.

is is not n isoted expe. extoo errors in cine
ernin ppers re sociny coon, especiy en -
cine ernin is used s n o- te- se too y resercers not 
trined in coputer science. or expe, edic resercers 
y use it to predict diseses, soci scientists to predict  peope’s 
ie outcoes, nd  poitic scientists to predict civi rs.

ystetic revies o puised reserc in ny res ve 
ound tt te majority o cine- ernin-sed reserc tt 
s re- exined turned out to e ed.9 e reson is not 
ys nerious; cine ernin is inerenty tricy, nd it is 
extreey esy or resercers to oo teseves. Over, re-
serc tes in ore tn  dozen eds ve copied evidence 
o idespred s in teir on rens, unre tt tey  ere 
 prt o  r- recin crediiity crisis in cine ernin.

e ore uzzy te reserc topic, te orse te uity 
sees to e.  ere re thousands o studies ciin to detect 
O- ro cest  x-rys nd oter iin dt. One sys-
tetic revie ooed t over our undred ppers, nd con-
cuded tt none o te  ere o ny cinic use  ecuse o 
ed etods.0 n over  dozen cses, te resercers used  
trinin dtset ere  te ies o  peope it O-
ere ro duts, nd  te ies o  peope itout O- 
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ere ro  cidren. s  resut, te  tey deveoped d 
erey erned to distinuis eteen duts nd  cidren, ut
te resercers isteny concuded tt tey d deveoped 
 O- detector.

e ourseves discovered s in ny studies, iny in te 
ed o tryin to predict civi rs (in sort: it  doesn’t or). 
en e tried to puis  pper out n entire ody o re-
serc ein ed, no journ s interested. t is notoriousy 
rd to correct s in te scientic rec ord. e eventuy pu-
ised our pper, ut ony  er rerin it to e ore pt-
e, s  uide to  uture resercers to void  tese pits.

ese dys, en e nd ed cine ernin ppers, 
e  don’t even try to correct te rec ord. e syste  doesn’t 
or. n ct, in ny eds, studies tt i epts t repic-
tion y oter reserc roups re cited more tn  tose tt 
repicte successuy.1 e prty ine on scientists is tt 
science “se- corrects,” enin tt te nor  process o sci-
ence is sucient to root out ed reserc, ut every tin 
 e’ve seen out te  process suests oter ise.

o e cer, incorrect cine ernin cis in reserc 
ppers usuy  don’t resut in roen  products on te ret. 
   usic producer tried to predict its usin  ed etod, 
tey oud uicy nd out tt it  doesn’t or. (oerci 
 sne oi usuy resuts ro copnies noiny sein 
 tt  doesn’t or, rter tn tey teseves ein ooed.) 
ti, te ocen o scientic isinortion des te puic 
understndin o ,  ecuse te edi tends to trupet  every 
purported retrou.

 ere re rys o ope, tou. n suer , e  ornized 
 dy- on onine orsop to discuss te spte o ed 
cine- ernin- sed science. o our surprise, undreds o 
scientists soed up. Bsed on te orsop, e ed  te o 
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out tenty resercers cross ny discipines to devise n 
intervention:   sipe cecist tt eps scientists eer doc-
uent o tey use cine ernin, ic cn ep ini-
ize errors nd e te esier to spot en tey do creep 
in. t’s sti ery dys, nd it reins to e seen i our interven-
tion  i e  dopted. t ny rte, scientic prctice cnes 
ciy, nd it is iey tt  tins  i continue to et orse 
or  ie eore tey et eer.

et’s turn to copnies. ie overyped reserc iseds 
te puic, overyped products ed to direct r. o study 
tis, e teed up it coeues nein n nd oon 
Brocs nd investited uses o predictive  in industry nd 
overnent. e docuented out y ppictions spn-
nin criin justice, etcre, ere oction, nnce, 
eduction, orer neent, nd retin. ost o  tese 
depoyents re recent. urin te s, predictive  ex-
tended its tentces into ny speres o ie, judin us nd 
deterinin our opportunities in ie sed on dt coverty 
coected out us.

e reized tt ie vendors o  tese toos ressivey 
cse cients, tey re rrey trnsprent out o e teir 
products or, or i tey or t . oty, s r s e 
no, no irin utotion co pny s ever puised  
peer- revieed pper vidtin its predictive , or even -
oed n extern resercer to evute it. o o te edin 
copnies de  so o extern udits: yetrics con-
trcted it  edin reserc roup ro ortestern Uni-
versity, nd ireue contrcted  noted  independent uditor. 
But in ot cses, te resercers  ere oed to nyze ony 
 eter te  s ised it re spect to rce or ender, nd 
not  eter it ored. e copnies cevery used  concern 
out discriintion to teir dvnte.  t you ve is n 
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eorte rndo nuer enertor tt ors euy poory 
or every one, it’s esy to e it unised!

ere, too,  tere re sivers o ood nes. eutors re is-
in up to te ct tt ny predictive  products  don’t or. 
n , te U.. eder rde oission () rned 
copnies tt “ e’re not yet ivin in te re o science c-
tion, ere coputers cn enery e trustorty predic-
tions o  un e v ior. Your  perornce cis oud e 
deceptive i tey c scientic support or i tey ppy ony to 
certin types o users or  under certin conditions.” e ey 
ord  ere is “deceptive”; te  is utorized y onress to 
poice deceptive prctices y copnies. e ope copnies 
 i eed tt rnin.

 resercers nd copnies inde te sprs o ype, te 
edi ns te es.  very dy e re orded it stories 
out purported  retrous. ny rtices re just re-
orded press reeses undered s nes.

O course, it te edi so reint on cics nd nesroos 
so cs strpped, tis is no surprise. ti,  tere re systeic 
pro es in te industry esides cruin revenue. ny  
reporters prctice t’s ced ccess journis. ey rey on 
intinin ood retionsips it  copnies so tt tey 
cn et ccess to intervie sujects nd dvnce product re-
eses. t ens not sin too ny septic uestions.

is o  ein conscious ve proven prticury irre-
sistie to te edi. en  ooe enineer cied in 
June  tt te co pny’s intern ctot d ecoe sen-
tient (nd ced “iotry”), just out  every puiction rn 
it tt edine. e se  tin ppened en Bin’s
ctot cied to e sentient in ery . t’s despite te 
ct tt ost  resercers  don’t tin  tere is ny scientic 
sis or  tese cis.
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ere re ny  journists o rise ove te ry nd do 
exceent investitive or. But so r tey re  ndu, con-
stnty siin inst te tide.  e’ve d te opportunity 
to discuss te ype pro e it journists nd spe t  e 
journis conerences. e erned out ny onoin e-
orts to iprove te uity o tec journis.

or expe, te uitzer enter unds  netor o journ-
ists to or on “in- dept  ccountiity stories tt exine 
overnents’ nd corportions’ uses o predictive nd survei-
nce tecnooies to uide decisions in poicin, edicine, 
soci ere, te criin justice syste, irin, nd ore.”

ny note investitions ve resuted ro tis pror, 
incudin one y ri en nd erê . Benne or te Dallas 
Morning News. en nd Benne ooed into oci entine, n 
 product used y scoos cross te United ttes to scn 
students’ soci edi posts, purportedy to identiy sety 
trets, ut oen isused to survei student protests.

e uitzer enter eosips support ony ten journists 
per yer. n te on run,  eter or not journis cn serve s 
 cec inst Bi ec’s poer  i depend on  eter undin 
odes ie  tese tt  don’t rey on cics cn e sced up.

 experts ve  responsiiity to spe up inst ype, 
eter it coes ro resercers, copnies, or te edi. e 
re tryin to do our prt. n our neseer, t neOi . co,
e coent on ne deveopents in  nd ep reders sep-
rte te i ro te rot.

WhatIsAISnakeOil?
n te te nineteent nd ery tentiet  centuries, sne oi 
pedders  ere rpnt in er i c, sein irce cures nd 
et tonics  under se pretenses. iure . sos  typic 
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FIGURE1.1.   dvertiseent or sne oi.
(Sources: ps://  . n . ni . ov / exiition / epeer / edso . t, 
riuted to r tney’s ne Oi inient, True Life in the Far West,  
 pe ppet, ius., orcester, s s cu ses, c. ,  × . c.  

ps:// coons . iiedi . or /  / index . pp  curid​=​9.)

dvertiseent. ne oi seers expoited  peope’s unscientic 
eie tt oi ro snes d vri ous et enets, nd teir 
iniity to te eective tretents ro useess ones. Besides, 
ost o te concoctions ein sod s sne oi  didn’t in ct 
contin ny. n soe cses,  tese edicines  ere in eec tive ut 
ress. n  oters, tey ed to te oss o ie or et.  Unti 
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te ood nd ru dinistrtion () s estised in 
,  tere s no ood y to eep sne oi sesen c-
counte to teir proises rerdin te contents, te eccy, 
or te sety o teir products.

 sne oi is  tt does not nd cnnot or, ie te 
irin video ny sis sore tt oriiny otivted te re-
serc tt ed to tis oo. e o o tis oo is to identiy 
 sne oi nd to distinuis it ro  tt cn or e 
i used in te rit ys. ie soe cses o sne oi re cer 
cut, te ound ries re  it uzzy. n ny cses,  ors to 
soe extent ut is ccopnied y exerted cis y te 
copnies sein it. t ype eds to overreince, suc s 
usin  s  repceent or  un expertise insted o s  
y to uent it.

Just s ipor tnt: even en  ors e, it cn e r-
u, s e s in te expe o ci reconition tecnooy 
ein used or ss surveince. o identiy t te r 
is nd o to reedy it, it is vit to understnd  eter te
pro e s risen due to  iin to or, or ein over-
yped, or in ct orin excty s intended. r nd 
trutuness re te to xes in ure .. n tis oo,  e’re
interested in every tin except te oo e prt o te -
ure, ic is  tt ot ors nd is enin.

it tis picture in ind,  ere’s  rodp o te rest o te 
oo.

pter  is out utoted decision- in, ic is one 
re ere , specicy predictive , is incresiny used: 
predictin o  i coit  crie, o  i drop out o 
scoo, nd so ort.  e’ oo t ny expes o systes 
tt ve ied nd cused  ret r. n our reserc,  e’ve 
identiied  recurrin set o resons  tese iures eep 
ppeninresons tt re intrinsic to te use o predictive 
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FIGURE1.2. e ndscpe o   sne oi, ype, nd rs,  
soin  e iustrtive ppictions.

oic in  tese i- ipct systes.  e’ end te cpter y 
sin i it is pos si e to reiine decision- in itout 
predictive , nd  e’ discuss t sorts o  orniztion nd 
cutur dpttions  e’ need in order to erce te unpre-
dictiity inerent to conseuenti decisions.

n cpter   e’ te  step c to understnd y predict-
in te  uture is so rd. Our nser is tt its cenes re 
utitey not out , ut rter te nture o soci pro-
cesses; it is inerenty rd to predict  un e v ior, nd 
e’ see ny resons or tis.  e’ revie evidence ro 
ny eorts to predict te uture, ro crie to  cidren’s ie 
outcoes.  e’ dr ro cdeic studies s e s te rre 
cses ere coerci products ve een sujected to 
independent scrutiny.  e’ oo t prediction o ot positive 
outcoes, suc s succeedin t  jo or puisin  estseer, 
nd netive outcoes, suc s iin to py c  on;  
o  tese turn out to e rd to predict.  e’ so oo t ess 
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conseuenti ut ore esiy nyzed prediction tss suc 
s identiyin ic soci edi posts  i o vir. nd  ny, 
in ddition to outcoes out individus,  e’ oo t cro-
eve predictions suc s te evoution o pndeics. cross  
o  tese doins, striiny coon perns eere, ic 
ed us to concude tt te iittions o predictive   on’t 
o y in te oreseee  uture.

t’s  sipe to stte te priry iittion o predictive : it’s 
rd to predict te  uture. But it enertive , to ic e 
turn next,  tins re ore copicted. e tecnooy is re-
ry cpe, yet it stru es it ny  tins  todder 
cn do.9 t is so iprovin uicy. o, to understnd t 
te iittions re nd ve soe sense o ere  tins it 
e  oin, it’s ipor tnt to understnd te tecnooy. n cp-
ter , e ope to deystiy o enertive  ors.

 e’ so discuss te ny rs tt rise ro enertive 
. n soe cses, rs rise  ecuse te product is ed. 
or instnce, sore tt cis to detect - enerted essys 
 doesn’t or, ic cn ed to se ccustions o - sed 
cetin. n oter cses, rs rise  ecuse te product ors 
e. e enertors re puin stoc poto rpers out o 
jos even s  copnies use teir or itout copens-
tion to uid te tecnooy. O course,  tere re ny ppi-
ctions o enertive  tt ot or e nd re rody 
eneci, suc s utotin soe prts o coputer pro-
rin (tou, even  ere,  tere re inor riss tt pro-
rers soud tc out or, suc s te possiiity o us 
in - enerted code tt it ive cers n dvnte). 
iven te ocus o te oo, e  on’t spend uc tie on 
 tese eneci ppictions. But e soud epsize tt e 
re excited out te nd out te potenti o enertive  
in ener.
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n cpter  e turn to uestions o existenti ris tt ve 
ripped te puic discourse on . e er is tt once  uture
 systes re sucienty dvnced, tey  i e too rd to 
contro. Our ey perspective is tt  tese ers rest on  inry 
notion o  tt crosses soe critic tresod o utonoy 
or superun inteience. But tis ide is contrdicted y te 
istory o . e tecnooy s rduy een incresin in 
exiiity nd cpiity, ic e expin y introducin te 
concept o  “dder o enerity.” urrent tecnooy is -
redy on te sevent run o tis dder, ec step ein ore 
ener nd poer u tn te ones eo it.

e ve  every reson to tin tt tis pern o step- y-
step pro ress  i continue. is ens e  don’t ve to specu-
te out te  uture ut cn insted ern ro istory. nd 
t tis rounded ny sis sos is tt cis o out-o- 
contro  rest on  series o ed preises. O course, e 
ust te riss concernin poer u  seriousy. But  e’ 
so tt e redy ve te ens to ddress te cy 
nd coectivey.

n cpter , e turn to soci edi, ere so- ced reco-
endtion orits re used or cretin te personized 
eeds e scro trou.  is so used or deterinin ic 
content viotes poicies nd ust e ten don; tis  process 
is ced content odertion. e cpter is pririy out 
content odertion , it  rie discussion o recoend-
tion orits. e centr uestion e exine is  eter  
s te potenti to reove ru content suc s te speec 
ro soci edi itout curin  ree expression, s tec 
copnies ve oen proised.

n tis dete, uc ention s een pid to te inevite 
errors o enorceent, suc s  piece o content ein ist-
eny ed s unccepte nd ten don. But even i  tese 
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errors re xed, te ore undent issue is tt ptors 
ve tis poer to reute speec in te rst pce, it  ie
ccountiity. e c  deo crtic  process to decide te rues 
y ic onine speec soud e overned nd to nd  -
nce eteen vues suc s  ree speec nd sety. iven tis 
re ity,   i rein ipotent t esin our rustrtions it 
soci edi.

e ve pced content odertion  in te  idde o -
ure .. t ors e enou tt soci edi copnies ve 
coe to rey on it, ut it is oen isediny portryed s  y 
out o te or nd  poitic undries tt eset soci edi 
overnnce, ic it is not. s or its runess, ie con-
tent odertion s oen ied dy nd even ened re- 
sce re- ord vio ence, e rue tt  tese iures re not 
undenty out te tecnooy ut rter intrinsic conse-
uences o ndin over te diit puic sure to unccount-
e privte entities.

redictive , enertive , nd content odertion  re 
te tree in types o  tt  e’ discuss in tis oo. t’s 
not n exustive ist. s discussed  erier,  tere re ny p-
pictions suc s utocopete or spe- cec tt or e 
nd y  under te rdr. ere re so ppictions suc s ro-
otics nd se- drivin crs tt re ort discussin ut  didn’t 
e te cut, in prt  ecuse tey  don’t yet ve societ con-
seuences on te se sce s te ppictions e discuss. 
ti, te conceptu understndin e provide in tis oo  i 
ep you evute oter  ppictions s e ic ones 
re iey to or, nd ic ones it e sne oi.

n cpter  e consider te uestion o y yts out 
 re so pervsive. opnies not ony ype up teir tec 
ut so use teir enorous et nd poer in ys tt 
e cdei nd te press ess eective s countereits 
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to teir se- servin cis. n ct, cdeic resercers re s 
oen  source o ype in  s tey re  voice o reson. n 
ny eds, resercers ve sey coe to  consensus tt 
 is iy ccurte in teir respective doins,  sed on 
ed nd irreproducie reserc.  e’ oo t civi r pre-
diction s one expe. ie uty  reserc usuy  doesn’t 
ed to te depoyent o uty products ic is y  e’ve 
put it in te top e udrnt o ure .it is noneteess 
ru nd steu  ecuse it iseds te puic. urnin to 
te edi, e discuss ys in ic journists noiny or 
unnoiny contriute to  ype, nd ive you  uide or 
redin te nes septicy.

n te n cpter, e oo t directions or cne. e 
identiy tree rod pts. e irst is to set round rues 
or copnies to overn o tey uid nd dvertise teir 
products. e tin  tere is n ipor tnt roe or reution 
ere, ie e cnoede tt reution  soudn’t o over-
ord. e second pt is te y in ic e interte  into 
society. or expe, t is te roe o  in eduction nd in 
cidren’s ives in ener nd in te orpce,  i e use  
to repce jos or uent te e see ny o  tese ues-
tions s soci nd  poitic coices rter tn inevite con-
seuences o te tecnooy itse.

Our tird suested pt is to ocus on te dend or  
sne oi rter tn its suppy. e so tt over nd over 
in,  sne oi is ppein  ecuse  tose uyin it re in 
roen institutions nd re desperte or  uic x. or ex-
pe, scootecers, redy overored, ve rected dy 
to te disruption cused y students usin  to ep it teir 
oeor. Une to crry out te overu o teir tecin 
nd ssessent strteies tt  necessittes, tey ve turned 
to cetin detection sore. But  tese products  don’t or
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nd ve ed to  spte o se ccustions o cdeic dison-
esty, oen it disstrous conseuences or students.

e  cn’t ix  tese pro es y ixin .  nytin,  
sne oi does us   vor y sinin  spotit on  tese under-
yin pro es. ore rody, e so o concerns out 
, especiy in te  or ret, re oen  rey out cpit-
is. e ust urenty ure out o to strenten existin 
sety nets nd deveop ne ones so tt e cn eer sor 
te socs cused y rpid tecnooic pro ress nd rep its 
enets.

WhoThisBookIsFor
e ope tis oo  i e in ter est in to tree inds o reders. 
ye you sipy nt to e sense o t’s  oin on. 
You’ve seen te edines, nd  you’re onderin i  cn  rey 
predict ertues or pss te r ex. nd i so, o 
ic jos  i sti e round in tenty yers t  i our 
 cidren’s ives e ie

t e oer to ste your curiosity re not piosopic 
usins out t it ens to e  un in te e o . 
esone  peope cn ve di er ent opinions on  eter 
 e’re ivin trou soetin proound or just te next step 
in te rc o utotion. ter, t e ope to iprt is 
 nuts- nd- ots understndin o t’s  oin on  eind te 
screen.

Or you y e interested in   ecuse you need to e 
decisions out  t your orpce. e ope tt tis oo 
 i ep you understnd ic types o  or, ic ones 
 don’t, nd t te otcs re. rouout te istory o , 
coputer scientists ve epted to cssiy ic pro es 
re “esy” or  nd ic ones re “rd.” one o  tese 
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seepin eneriztions s stood te test o tie s te tec-
nooy evoved. Our pproc, insted, is to tret ec ind o 
 individuy.

i ny, you y e interested in   ecuse you nt to te 
ction inst te rs ein perpetrted in te ne o . 
uic- interest dvoctes ve uit up eective oveents to 
resist ru predictive . But it enertive , te  e 
ines re sti orin.  te tecnooy eds to n econoic 
trnsortion, s enertive  copnies ope, it pro y 
 on’t e ood nes or  or,  eter or not it eiintes jos. 
t’s  ecuse tis type o  reies on te invisie, drudin, 
o- e or o iions o  peope to crete trinin dt, s 
e s te use o dt ound on te e itout credit or co-
penstion to te riters, rtists, nd poto rpers o cre-
ted te.

n te e o te ndustri evoution, iions o ne 
jos  ere creted in ctories nd ines, it orric orin 
conditions. t too ny  decdes to secure  or rits nd i-
prove orers’ es nd sety. iiry,  tere is  oveent 
 tody to secure  or rits,  un cretivity, nd dinity in te 
ce o encrocin utotion.0 t is r ro cer tt tis 
oveent  i succeed. t’s up to  o us.

i ny,  uic note to instructors nd students usin tis 
oo in  course: e ve exercises nd oter pedoic -
teris on our esite, neOi . co . 
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Chapter 

HOW PREDICTIVE AI 
GOES WRONG

 , dinistrtors t ount t. ry’s University,  pri-
vte university in  rynd, U, nted to increse teir
university’s retention rte te proportion o died stu-
dents o o on to rdu te. e scoo conducted  survey
to nd ic students  ere struin. is it sound ie 
 orty o; once te dinistrtion nos o is stru-
in, tey cn oer ddition support to  tose students to 
ep te djust to coee. But insted, te president su-
ested disissin students o  eren’t  doin e. e re-
soned tt i  tese students dropped out in te rst e ees 
o te seester, s opposed to  ter, tey  oudn’t count s 
“enroed” nd tereore  oudn’t decrese te university’s re-
tention rte.
n  cuty eetin, te president sid: “y sort-ter o 

is to ve –  peope eve y te t [o epteer]. is 
one  tin  i oost our retention –%.”1 roessors rised 
ojections y pointin out tt it is rd to jude o  i e 
successu in te rst e ees  er enterin coee. “is
is rd or you  ecuse you tin o te students s cuddy 
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unnies, ut you  cn’t,” te president responded. “You just ve 
to dron te unnies . . .  put  oc to teir eds.”
is is  strtin expe, ut te ct is tt ny scoos 

oud ie to predict ic students re t ris o droppin 
out soe o te or resons ore ined it students’ 
e-ein. n -sed product ced B vite coud 
utote tis  process. n its retin pitc to scoos, B 
cied: “e ode  i provide your scoo nd its dvisors 
it invue nd oter ise unotine insit into your 
students’ ieiood o cdeic success.” ven i soe scoos 
it use tis insit to pressure students to eve,  oters coud 
conceivy use it to desin interventions tt it ep stu-
dents sty in scoo. But interventions tt see epu coud 
so e uestione. or expe, te too eps y reco-
endin terntive jors in ic  student oud e ore 
iey to succeed. is it ve te eect o drivin out 
poorer nd Bc students o te too is ore iey to 
 ro ore ucrtive ut ore cenin  -
jors. nd trouout tis  process, students y ve no ide 
tt tey re ein evuted usin .
B vite is n expe o n utoted decision- 

in syste tt uses predictive . n tis re,  tere is  
vst ount o  sne oi.
opnies sein  tese toos e stron cis out 

teir utiity. ey re depoyed idey y overnents nd 
privte copnies. ti, unie enertive  ppictions ie
t, predictive  s rey on  under te rdr en 
it coes to puic interrotion. n ny cses, incudin B 
vite, te decision sujects  don’t even no tey re ein 
utoticy evuted.
n tis cpter, e  i see o predictive  oes ron. 

ie  u ccount o  tese iures oud te up ore tn 



 C h a   2

te entire ent o tis oo,,* e  i iit coon 
iures tt re neverteess rd to x, underscorin te di-
cuty o in predictive  or.

Beore e dive in, et’s oo ore cosey t o  tese uto-
ted decisions re de.

PredictiveAIMakesLife-AlteringDecisions
orits ie B vite re everyere, nd tey re 
used to utote conseuenti decisions out you it or
itout your noede. en you so up t  ospit, n 
orit coud deterine i you need to e died over-
nit or reesed te se dy. en you ppy or puic en-
ets suc s cid ere, n orit coud deterine i your 
ppiction is vid or i you re tryin to coit rud. en 
you ppy or  jo, n orit coud deterine i your p-
piction  i e considered y  recruiter or discrded. en 
you visit  ec, n orit coud deterine i te  ter is 
se to si in.
n orit is  set o steps or rues used to e  decision. 

oeties  tese rues re deveoped y  peope or institutions. 
or expe, durin te O- pndeic, te U.. overn-
ent sent stiuus cecs to ep citizens de it te econoic 
rdsips tey ced. duts  ere pid U ,;  cidren 
 ere pid U . oicyers de cided  tese rues. But once 
te rues  ere estised,  peope’s eiiiity s utoticy 
deterined sed on teir pst tx rec ords.

* o  popur incident dtses rec ord iures o , incudin predictive , 
in te re ord. e  ncident tse s over  reports, nd te , o-
ritic, nd utotion ncidents nd ontroversies epository s over , 
reports, s o .
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1.  te ppicnt is  U.. citizen nd  eiteen or oder, 
send  cec or U ,.

2.  tey re  U.. citizen nd  under  eiteen: send  
cec or U .

3.   tey’re not  U.. citizen or ern ore tn U 
, per yer*:  don’t send  cec.

is type o orit, in ic te rues re deveoped 
nuy ut ppied utoticy, is coony epoyed in 
te puic sector, suc s in octin unds or puic ousin 
or ere.

But incresiny, orits re used to develop te rues u-
toticy ro ptterns in pst dt. or instnce, ie 
tcin etix, i you rted Forrest Gump iy ut not e
Shining,  recoendtion orit it predict tt you’ 
enjoy dr s over orror s.  ere,  etix epoyee 
is not nuy cretin  rue sttin tt users o ied For-
rest Gump soud e recoended oter dr s. nsted, 
your rtins nd te tie you spend tcin di er ent types o 
s deterine t s  you’re recoended next. Unie 
te rst ind o orit, te rues re ot deveoped nd 
ppied utoticy.
is ind o orit is ced  ode, ic is  ter you 

it encounter reuenty.  ode is usuy  set o nuers 
tt teticy speciy o te syste soud eve. 
ese nuers y not e inteiie to   un, even to te 
deveoper o te syste,  uness te ode is expic ity desined 
it tt o in ind. odes re creted ro dt, or “trined,” 
usin  set o sttistic tecniues ced cine ernin.

* e  ctu orit s sity ore copex: te ount pid i  person
erned ore tn U , tpered o. nd  tere  ere di er ent rues or  peope 
it  cidren.
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ese odes cn e uc ore conseuenti tn decid-
in your next ridy nit ovie. ey re used or octin 
scrce resources, suc s jos or ons. ey provide certin 
opportunities to  peope nd orecose oter opportunities. is 
is t e c predictive : odes used or decision- in
sed on predictions out te  uture, suc s o  i do e 
t  jo or o  i py c  on.
e te expe o criin justice, ere predictive  is

used or ny inds o decisions: oud n inte et proe 
t soud ppen to  peope o re rrested Beore tri, 
 jude needs to decide  eter  deendnt soud e  detined 
in ji, reesed on i (nd i so, t te i ount soud
e), or reesed itout ny i, ut perps it oter restric-
tions suc s ne onitors.
 ot  rides on te nser. pendin tie in ji cn ruin 

soeone’s ie. ey cn ose teir incoe in te sort ter 
nd even i tey re reesed, especiy i tey ve restrictions 
suc s ne onitors, it  i sti e uc rder to nd  jo. 
ey suer ro incresed pysic nd  ent inesses, ot 
due to stitiztion nd  ecuse o poor conditions in ji. 
nd  re rction o te  peope in ji re sipy  tere  ecuse 
tey  cn’t ord i i ounts.
s  resut, te criin justice syste disproportiontey 

urdens te poor nd eds to cyces o poverty nd rci 
 ineuity. ost   iion  peope re in U.. jis t ny 
iven tie itout vin een convicted o  crie. espite 
vioent crie in te country  oin don y ost   percent, 
te nuer o  peope jied in te st our  decdes s nery 
doued.9,10

ny U.. sttes ndte te use o ris ssessent toos to 
decide  eter  person soud e reesed or detined eore 
tri, nd predictive  is oen used. e toos produce to 
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in ris scores. One is te ris tt te deendnt  i coit 
 crie, especiy  vioent crie, i reesed. e oter is te 
ris tt tey  i i to pper in court on te ppointed dte. 
n ec cse, deendnts re eed o, ediu, or i ris. 
e toos try to ccute  tese scores sed on certin etures 
o te deendnts.
et’s zoo in on one predictive  product: O, 

ic stnds or orrection Oender neent roin 
or terntive nctions. O reies on deendnts’ n-
sers to  uestions to e decisions out te.11 t in-
cudes uestions out teir pst istory o crie or iure to 
pper or court cses. t so incudes uestions out  tins 
individus ve  ie or no contro over, suc s o oen 
teir  iy eers ve een rrested, or  eter teir 
riends or cuintnces ve een rrested. nd soe ues-
tions see to punis  peope or teir personity or or poverty, 
suc s “o oen do you ee ored” nd “o oen do you 
ve rey enou oney to et y”
e deveopers o O i to predict i  deendnt 

 i i to pper in court or e rrested or  crie itin to 
yers.1 t is trined usin dt on deendnts’ e v ior in te 
pst. O uses tis pst dt to nd perns in te cr-
cteristics o deendnts o ied to pper in court, suc s 
teir e, nuer o pst oenses, nd te criin istory o 
teir peers, nd tries to distinuis te ro  tose o did 
pper or teir tri. is iits n ssuption uit into 
uc o predictive :  peope it siir crcteristics  i 
eve siiry in te  uture.
redictive  is uicy inin in popurity. ospits, e-

poyers, insurnce providers, nd ny oter types o 
 orniztions use it.  jor sein point is tt it os te 
to reuse existin dtsets tt ve redy een coected or 
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oter purposes, suc s or ureucrtic resons nd rec ord 
eepin, to e utoted decisions.

Yet, predictin te  uture is rd.  eope coud ce unex-
pected setcs suc s ein evicted, or surprises suc s 
innin  oery, tt no ode cn predict.  cnes in 
soeone’s ie, suc s  visit to te eerency roo, coud 
ve re eects on teir  uture sy, due to copoundin 
edic is.
is out te virtues o predictive  re pervsive. Up-

strt’s ode decides  eter n ppicnt soud e pproved 
or  on.1 e co pny cis tt its ode is sinicnty 
ore ccurte tn trdition endin odes. t so cis to 
e  eder in ir endin prctices nd proises tt  uture
versions o te ode  i continue to e ir. i ny, it cis 
to e iy ecient: tree- urters o its on decisions re-
uire no input ro  uns. Oter copnies e siir 
proises. ireue ses toos to utote irin decisions. t 
cis to predict o e  cndidte  i peror t teir jo 
once ired. ireue’s oe pe nnounces its sein points: 
“st. ir. exie. i ny, irin tecnooy tt ors o 
you nt it to.”
espite  tese stteents,  un decisions sti coe in t 

ny stes o te deveopent o predictive , oen idden 
ro sit. nd since te dt used to trin predictive  is itse 
creted usin  un discretion, e cnnot urntee tt te 
decisions  i e unised or ir.1 n oter ords, decisions 
de usin predictive  y sti e very  un.
e  ere septic o te proises de y deveopers o 

predictive , nd so e de cided to di deeper. oeter it 
resercers nein n nd oon Brocs, e spent over  
yer redin undreds o reserc ppers, nes rtices, nd 
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reports out utoted decision-in systes. e  ere 
surprised to nd tt te se set o sortcoins pue ny 
ppictions o predictive .1 n te next e sections, e  i 
te  coser oo t  tese sortcoins, trou re- ord 
cse studies.
poier: e tin predictive  s r sort o te cis 

de y its deveopers.

AGoodPredictionIsNotaGoodDecision
etcre orers e  critic decision en  ptient 
coes to te ospit it syptos o pneuoni:  eter 
to send te ptient oe  er tretent or dit te over-
nit. ey consider  ptient’s e s e s preexistin edic 
conditions, suc s st, ic pce te t i ris i tey 
et pneuoni. i- ris ptients it pneuoni syptos 
re typicy sent strit to te U to void copictions.1

n   study, resercers investited  eter  coud 
e eer decisions tn etcre orers in predictin out-
coes o ptients it pneuoni.1 ie countess oter  
resercers, tey tout  ode trined it  sucienty 
re ount o dt oud e eer decisions tn   un,
decisions ic oud ep to prioritize i- ris ptients.
e resercers trined n  ode nd ound tt it d 

iry ood ccurcy in predictin ic pneuoni ptients 
oud ce copictions or det. urprisiny, te ode 
ound tt vin st eds to lower ris o copictions 
due to pneuoni.  tis ode  ere to e used in  ospit, 
it oud e ore iey to send n sttic ptient oe tn 
 non- sttic one (et one sendin sttic ptients to 
te U). o is tis pos si e
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e resercers ooed ore cosey. ey ound tt in te
dtset, sttic ptients  ere indeed t  oer ris or 
serious pneuoni or det ut tis s ony  ecuse te 
trinin dt s coected  under te ospit’s preexistin 
decision- in syste.1 sttic ptients  ere sent strit 
to te U s soon s tey rrived, terey receivin ore in-
tensive cre tn non- sttic ptients nd tus ecoin 
ess iey to deveop copictions.
o te ode’s predictions  ere correct ut tey  ere cor-

rect  under te ospit’s existin syste. ronicy, te ode 
s ent to repce tis syste.
epoyin tis ode oud ve ed to disstrous deci-

sions. sttic ptients oud ve een perceived s oer 
ris y te ode nd sent oe. nuy, te resercers 
reized t d ppened nd did not use te ode in tis 
pr tic u r ospit.
is error sines  it on  undent iittion o uc 

o predictive :  cn e ood predictions if nothing  else 
changes. But corretion is not custion (nd vin st 
does not reduce te ris o copictions ro pneuoni). n 
oter ords, predictive  does not ccount or te ipct o 
its on decisions. t is, it  cn’t te us t oud ppen i 
soetin cned in  systei, or instnce, te ode 
strted sendin st ptients oe.
et’s oo t noter expe ro etcre.   study 

cied to ccurtey predict ypertension usin cine 
ernin, it ipressive resuts.1 On coser oo, oever, it 
ece cer tt te ode s evuted on  peope o d 
redy een seen y cinicins.19 is ent tt  critic input 
to te ode s  eter  ptient redy used drus or con-
troin ypertension. But i  ptient is usin ntiypertensive 
drus, tey ve oviousy redy een dinosed it yper-
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tension.  ese cses  ere sti counted s successes en evu-
tin te ode, vsty intin its ccurcy nuers.
is issue rose in prt  ecuse te resercers reied on ex-

istin dt rter tn ne dt coected specicy or te 
ts . enery, coectin dt is expensive nd tie-
consuin. o, soe  deveopers ci tt existin dt is 
enou to e ood decisions.
e iportnce o coectin ne dt is idey reconized 

in edicine, ic reies on rndoized controed  tris 
(s) to test te ipct o introducin  ne dru or vccine. 
o test i  dru perors e,  te  peope in te tri re 
rndoy ssined to te experient roup nd re iven 
te dru. e oter  re ssined to te “contro” roup nd 
re iven  pceo. e roups re creuy nced it re-
spect to deorpics ie e nd ender.  dru’s eective-
ness is evuted sed on  eter it eds to oer disese 
rtes in te experient roup copred to te contro. edi-
c resercers peror s despite teir so pce nd i 
expense or   sipe reson esier, ster etods  don’t 
or. e se is true in ny res ere  is used or u-
toted decision- in.

Unortuntey, predictive  copnies  don’t see to ve 
reized te iportnce o coectin dt on te ipct o teir 
toos’ decisions. nd suc dt coection is so expensive nd 
tie- consuin, so it oud nete teir cis o cuin costs 
nd incresin eciency.
s  resut, even i  cn e ccurte predictions sed on

pst dt, e  cn’t no o ood te resutin decisions  i
e eore  is depoyed on  ne dtset or in  ne sein. 
o, en you encounter cis out te eectiveness o pre-
dictive , it’s ipor tnt to nd out i deveopers evuted te
ipct o te decisions or ony te ccurcy on pst dt.
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OpaqueAIIncentivizesGaming
e’ve seen tt e  cn’t uy deterine te ipct o  eore 
depoyent, in prt  ecuse  es its predictions ssuin 
tt te syste  i rein te se s it s durin testin.
But systes cne, nd  peope re one ovious id crd. 
ins ecoe even ore copicted en  peope eve 
strteicy.
e cooni Britis overnent in ndi nted to reduce te 

cor popution, so it de cided to oer  rerd to  peope o 
rout in ded cors. But insted o iin cors in te id, 
peope strted reedin te to ci te rerd edin to n 
increase in te cor popution. is is n pocryp expe 
o  istc eteen t is specied nd t is desire.  
siir pro e occurs in . en deveopers uid , tey 
speciy te exct outcoe tey nt to predict. But  ecuse o 
te reince on pst dt, tey re orced to coose tis outcoe 
sed on te dt tt is redy vie. s  resut, t  
predicts cn e  poor proxy or t e nt it to predict.
 str expe is  used or irin. n te United ttes, 

tree- ourts o epoyers use utoted toos to screen jo 
cndidtes.0 utoted irin toos coe in vri ous ors. 
oe re used to iter cndidtes sed on teir résués. 
 Oters test cndidtes usin n utoted video intervie. Yet 
 oters reuire te to sove puzzes.  ese toos re used s te 
rst step in seectin cndidtes.  soeone  doesn’t pss, teir 
résué is discrded itout   un ever ooin t it. But te 
 process is opue; copnies  don’t sre o teir sore is 
uit, nd cndidtes re e in te dr out t criteri tey 
re juded on.1

n response, cndidtes ve deveoped strteies to or 
round opue irin . ey stu teir résués it  eyords 
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ro te jo ppiction nd dd te nes o top universi-
ties in ite text (ic   un reder  cn’t see, ut  co-
puter cn reconize). n video intervies tt tey no 
 i e juded y , tey try usin ncy ords suc s 
“conoerte.”

t is not cer  eter  tese strteies or. o  roup o 
journists de cided to investite. ey ooed t etorio,  
unic-sed strtup tt oers irin toos sed on video 
intervies. eir ndins  ere surprisin:  sipe cnes to 
 person’s ppernce, suc s erin  scr or sses,  ere 
enou to drsticy cne te score tt te  too pro-
duced. ddin  oose or  pintin in te cround in-
cresed scores, ie in  video drer (itout cnin 
its content) ed to oer scores. n noter study, resercers 
ooed t personity tests used in irin nd ound tt erey 
cnin te ort o cndidtes’ résué ro  to pin 
text cned teir personity scores.

nin te cround or ort o  résué oviousy 
does not cne soeone’s cpiity to peror e t  jo. 
o y do cndidtes’ scores cne One reson coud e tt 
in te dt used to trin te ode,  peope o d oo-
seves in te cround perored eer copred to  tose 
o d  pin cround.
is is precisey te ind o corretion tt cndidtes 

ned on en tey dded eyords to teir résué. ey 
ssued  peope it  tose eyords in teir résué per-
ored eer in te pst. ey nted to void ein rejected 
just or oiin te rit eyords or not usin enou ncy 
ords.
ctin strteicy into void netive conse-

uences is coon. is is t tecers do en tey tec 
to te test, nd t consuers do en tey try to increse 
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teir credit scores itout cnin teir spendin its, suc 
s y ein  reti credit crd or in out  preuiction 
or eore ppyin or credit. But it - sed irin,  peope 
don’t even no t ctions inuence teir cnces. nsted o 
uidin cndidtes  tord decisions tt ctuy iprove teir 
sis, - sed irin encoures cndidtes to experient it 
superci cnes to teir résué nd ppiction.
e re not tin  stnce on  eter cndidtes soud or

soudn’t e eptin  tese trics. e etics o in re 
in ter est in ut tnenti to our point. ter, our point is tt 
en  copnies e cis out ccurcy, tey i to 
ccount or te eects o  peope evin strteicy. en 
te ode’s output cn e esiy niputed usin superci 
cnes, e cnnot te cis o ccurcy t ce vue. 
Opue odes so ipose  cost on decision sujects in 
ters o sted tie, suc s en cndidtes experient it 
ys to dd invisie e uictions to teir résués.

Overautomation
n , te eternds depoyed n orit to  ere 
rud, repcin n  erier syste in ic  uns revieed 
ec decision. e orit s used to e serious c-
custions o uit usin ony sttistic corretions in dt, 
itout ny oter evidence.

is si to n utoted syste d ny dverse eects. 
or one,  peope ost te iity to cene decisions. nccu-
rte or outdted overnent dt oten eds to erroneous 
rud etions, ic  under te ne syste coud not e 
reversed. urter, te dt used to e  tese etions s
not puicy vie, so  peope d no y to nd out y 
tey’d een ccused o rud.
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Over te next e yers, te orit rony ccused 
round tirty tousnd prents o ere rud in cidcre 
pyouts. e ounts te overnent sid tey oed  ere in 
soe cses over  undred tousnd eurossendin ny 
prents into  ent nd nnci ruin. ociny, te o-
rit used ntionity to predict i soeone d coied 
rud.   ese ein eu,  peope  ere ore iey to e 
ed or rud i tey d uris, oroccn, or stern 
 uropen ntionity.9

espite te orit’s sortcoins, te country used it 
or six yers. en detis o te orit  ere sred in 
, te puic s outred. e utc dt protection 
tcdo investited privcy iures cused y te o-
rit’s use. t ned te country’s tx utorities o d
uit te orit U . iion. is s te rest 
suc ne in te country. n , te prie inister nd is 
entire cinet resined, in prt due to te use o te ere 
rud orit.
is is n expe o overutotion: en  is used to 

e decisions itout oerin ny recourse to decision su-
jects. Overutotion s ed to oter note iures in rud 
detection even en  is not in use. Usin n orit to 
detect unepoyent rud, te U.. stte o icin rony 
coected U  iion ro residents eteen  nd 
.0 nd te ustrin overnent incorrecty coected 
U  iion ro its citizens eteen  nd  in 
t’s een ced te oodet scnd.1

o protect teseves ro ccustions o overutotion, 
deveopers o  tese systes oen incude ne print syin tt 
tey soud ys e used it  un supervision. But tis 
erey psses te uc nd  doesn’t necessriy ve te in-
tended eect.
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n te suer o , oronto used  to predict en 
peope soud void siin t puic eces due to i 
cteri eves. e deveoper cied te sore cieved 
over   percent ccurcy in predictin  ter sety. But it did 
uc orse: on   percent o te dys en te  ter s un-
se, eces reined open sed on incorrect ssessents.
en journists uestioned city ocis out te eccy 

o te predictive too, ocis responded y syin it  sn’t 
used on its on   un overseer ys de te n deci-
sion. Journists  ter ound tt te supposed overseers never 
cned te decisions tt te sore spit out.
is is  iir pern.  deveopers use  it nd sitc 

en it coes to  un oversit. ey se predictive  
sed on te proise o u utotion. iintin jos nd 
svin oney is  i prt o teir pitc. But en  is, de-
veopers retret to te ne print, syin tt it  soudn’t e used 
itout  un oversit.
ven i tt oversit tecnicy exists, it is oen indeute 

due to iittions o tie, expertise, or utority. e ureu-
crts in cre y e overored, or y not ve te trinin 
to cene te utoted decisions or te incentive to stic 
teir necs out to do so.
n one extree cse, U.. et insurnce co pny United-

et orced epoyees to ree it  decisions even 
en te decisions  ere incorrect,  under te tret o ein 
red i tey disreed it te  too ny ties. t s  ter 
ound tt over   percent o te decisions de y   ere 
incorrect.

ven itout suc  orniztion iure, overreince on 
utoted decisions (so non s “utotion is”) is per-
vsive. t ects  peope cross industries, ro irpne  piots
to doctors. n  siution, en irine  piots received n 
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incorrect enine iure rnin ro n utoted syste, 
   percent o te ooed te dvice nd sut don te 
ron enine. n contrst, ony    percent o  piots usin  
pper cecist de te se  iste.   piots cn do tis 
en teir on ives re t ste, so cn ureucrts.

o  er te cuse, te end resut is te se: conseuen-
ti decisions out  peope’s ives re de usin , nd  tere
is  ie or no recourse or ed decisions.

PredictionsabouttheWrongPeople
 reects its trinin dt. t erns perns out te  peope
o e up te dt, nd te decisions de y  reect 
tese perns. But en te decision sujects coe ro  
popution it di er ent crcteristics tn  tose in te trin-
in dt, te ode’s decisions re iey to e ron. or in-
stnce,  predictive  syste tt perors e in one country 
coud e uery useess in noter.
et’s oo t o tis pys out in to criin ris predic-

tion systes in te United ttes: te Oio is ssessent 
yste (O) nd te uic ety ssessent (). 
iir to O, ot ept to predict te ris o rees-
in  deendnt eore tri.

O s trined on dt ro  deendnts ro te 
U.. stte o Oio in  nd is no used cross te United 
ttes.  ere re  e ovious pro es it tis. Oio’s pt-
terns o criin ctivity it dier ro  tose in oter sttes. 
e dt doesn’t represent every one. e s nuer o 
peope o  ere used to crete te ode coud oter ise vry 
ro te rer popution it s eventuy used on. i ny, s
it ny ode, ccurcy coud derde s perns o crie 
cne over tie.
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By contrst,  s trined usin . iion  peope ro 
tree undred jurisdictions cross te United ttes. t is used 
in over tenty sttes. t rst nce, tis sees to sove prt o 
te pro e.  te ode is trined on  uc rer dtset 
ro ny jurisdictions, it soud e ore ccurte en p-
pied to te entire country. But ntionide trends o criin 
ctivity cn dier ro oc trends.
oo ounty in inois is  str expe. t  dopted  

in . But te rte o vioent cries  tere is uc ess tn te 
ntion vere. opred to te trinin dt, ten times eer 
deendnts o  ere red s “i ris” ent on to coit 
vioent cries.  used dt ro  over te country, ut it 
did not consider tt crie rtes coud e uc oer in soe 
counties. ousnds o deendnts  ere unnecessriy jied or 
onts eore tri sed ony on  ode’s prediction, it-
out ny evidence o teir uit.

 erred  ecuse it  didn’t distinuis dt ro di er ent 
countiesit de predictions out te ron  peope. n 
soe cses, ein dt out te entire popution o interest 
is ipossie, in tis error rd to resove.

One expe coes ro eeny ounty, ennsyvni. 
n , te county  dopted te eeny  iy creenin 
oo to predict ic  cidren  ere t ris o tretent.

e too is used to decide ic iies soud e investited 
y soci orers. rou  tese investitions, soci orers 
cn orciy reove  cidren ro teir iies nd pce te 
in oster cre.
e too reies on puic ere dt, ic consists iny 

o dt on poorer prents o use puic  services suc s 
edicid- unded cinics. oty, it  doesn’t incude inor-
tion out  peope o use privte insurnce. odes uit
usin tis dt tereore cnnot e decisions out ric pr-
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ents o ve never reied on puic  services. s  resut, te 
too disproportiontey trets poorer iies.
is is n expe o o  toos serc  under te street-

it. ore oen tn not, te streetit is pointed t te poor.
enever predictive  is depoyed, it is critic to s: o 

s it tested on en predictive  is uit usin one popu-
tion ut is used on noter, cis out o e it perors 
re sed on insucient evidence.

PredictiveAIExacerbatesExistingInequalities
e cost o ed  is not orne euy y . e use o 
predictive  disproportiontey rs roups tt ve een 
systeticy excuded nd disdvnted in te pst.
 note expe coes ro predictin o soud re-

ceive eer edic cre. it te psse o te orde 
re ct in te United ttes in , insurnce copnies 
strted sin ospits to provide  services t oer prices, 
tretenin to reove providers o did not copy. One o 
te in ys ospits cut costs s y identiyin i- ris
ptients nd providin te it preeptive cre so s to 
void  uture expenses, suc s ospitiztion. o identiy i-
ris ptients, tey turned to .
ozens o odes  ere deveoped to ssess ptients’ et 

riss. eveopers cied tt  coud rn ptients sed on 
teir etcre needs nd ssin ddition resources to te
ones cssied s i ris. ie te pneuoni ris predic-
tion ode tt e s in te einnin o tis cpter s 
never depoyed, et ris prediction toos used to reduce os-
pit expenses re depoyed cross te United ttes.
nroent in  i- ris etcre pror s ue con-

seuences. t dicttes  eter  ptient  i receive preeptive 
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cre nd person ssistnce. ti, ost deveopers did not 
sre o tey uit teir odes unti recenty, e ne
ie out o e teir products perored.

One suc product is Optu’s pct ro. n , reserc-
ers studied it nd ound tt sed on its predictions, Bc 
peope  ere ess iey to e died to i- ris prors
tn ite  peope. n oter ords,  Bc person o d te 
se et riss s  ite person oud receive poorer cre.9

On coser inspection, te resercers ound te cuprit. t is 
rd to untiy o uc  ptient needs etcre. But os-
pits no excty o uc  peope spend on etcre. o 
insted o predictin etcre needs, Optu cose to predict 
o uc n insurnce co pny  i spend on etcre.
ier etcre costs  don’t ys reect ier et 

needs. ier is coud occur due to ccess to eer insur-
nce; ore tie, ention, nd cre t te doctor’s oce; or 
ore visits to te doctor. Or perps  tose it ier is re 
sipy  tose o cn ord to py ier costs or co- pys nd 
deducties.  ere re cer ineuities in te U.. etcre 
syste, nd te use o Optu’s predictive  oud en tt 
peope o  ere redy receivin eer etcre oud e 
ore iey to e cssied s i ris nd continue to receive 
eer cre in te  uture.

Unsurprisiny, in te trinin dt used or cretin te 
ode, Bc  peope received poorer cre tn ite  peope, 
even  toseit siir et conditions. e too d  rci 
is  ecuse te predicted untity (etcre costs) s  
poor stnd-in or t te deveopers cied to predict 
(etcre needs or  ptient’s ris eve).

Optu’s use o etcre costs to  esure ris de sense 
or its usiness. ts cients  ere ospits tt nted to reduce
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costs. ven  er tis dnin study s puised, te co-
pny continued usin etcre costs to uid its ode.

Business incentives re one o ny resons predictive  
increses  ineuity. noter is deveopers’ reince on pst 
dt. s e ve seen, coectin ne dt or deveopin pre-
dictive  is expensive nd tie- consuin. But existin dt 
it not ve inortion out t deveopers nt to pre-
dict (in tis cse, ptients’ etcre needs or teir ris eves). 
o, deveopers use proxies tt re esier to  esure nd  redy 
exist in te dt (suc s etcre costs).
et’s oo c t O, te too ic provides  pre-

tri ris score. ts deveopers ci tt judes cn use tis 
score to predict  eter  deendnt  i coit  crie or 
i to so up or teir tri. But te dt used y O 
does not contin inortion out cries. t ony incudes in-
ortion on o s rrested. e dierence is sute ut 
sient. ot  cries ed to rrestsin ny cses, tey cn 
e undetected or inored. oice coud rrest soeone ony to 
 ter nd te innocent in court. nd  tere re e- non 
rci disprities in poicin Bc  peope in te United ttes 
re ore iey to e rrested tn ite  peope or te se 
cries.  ese dierences cn crete css eteen t 
copnies ci to predict (crie) nd t tey ctuy pre-
dict (rrests).
or   tese resons, en predictive  systes re de-

poyed, te irst  peope tey r re oten inorities nd 
 tose redy in poverty.  e’ve redy seen oter expes, 
suc s eeny ounty’s cid tretent prediction too 
tt ony d dt out  tose o ccess puic enets suc 
s cid ere. nd  e’ see ny ore in te cpters to 
coe.
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AWorldwithoutPrediction
y is predictive oic so pervsive in our ord e tin  
jor reson is our deep discoort it rndoness. ny 
experients in psy co oy so tt e see perns ere 
none exist, nd e even tin e ve contro over  tins tt
re, in ct, rndo.0,1 en  peope re orced to conront 
rndoness nd te iusion o contro res don, tey oo 
or ys to te c contro.
 ood expe is eection orecstin. n te United ttes, 

presidenti eections occur  every our yers, nd orecstin 
te inner is  coon prctice, strtin e over  yer in 
dvnce. But it is r ro n exct science. On te ornin 
 er te  presidenti eection, te Chicago Tribune in-
ousy red “eey eets run” on its ront pe.* O 
course, run d on te eection nd oud e te next 
U.. president. n  urry to c te eection eore te pper 
ent to press, te nespper reied on po outcoes to pre-
eptivey predict te (incorrect) innin cndidte. nd 
seventy- ve yers  ter,  tins re ony sity eer. e  
eection orecsts  ere ousy incorrect, predictin iry 
inton deetin ond rup.
espite its iittions, orecstin s ecoe  sort o 

specttor sport, nd  peope’s scintion it it cn order on 
osession.  ere’s  uote ro  Wired rtice out one suc 
person:

When he wakes up in the morning , he  doesn’t shower or eat 
breakfast before checking the Nate Silver- founded site’s presi-

* rry . run nd os . eey  ere te eo crtic nd epuicn 
presidenti cndidtes in te  eections.
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dential election forecast. He keeps a tab open to FiveirtyEight’s 
latest poll list; a new poll means new odds in the forecast. He gets 
push alerts on his phone when the forecast changes. He follows 
the 538 Forecast Bot, a Twier account that tweets  every time the 
forecast changes. In all, Evan says he checks in hourly, at least 
while he’s awake.

is is despite po nuers not ectin ost  peope’s diy 
ives in ny eninu y. y does tis ppen t  coes 
don to our iniity to  nde te uncertinty nin over 
our ives. Uncertinty voidnce oes one eve deeper tn 
ein verse to ris. ven i te eection orecster sys te 
cnce o our vorite cndidte innin is -, tt soe-
o ees eer tn not noin t .
t does tis ve to do it  sne oi  ere’s our 

tesis. t’s true tt copnies nd overnents ve ny 
isuided coerci or ureucrtic resons or depoyin 
uty predictive . But prt o te reson surey is tt 
decision- ers re  peope peope o dred rndoness 
ie every one  ese. is ens tey  cn’t stnd te tout o 
te terntive to tis y o decision- in tt is, c-
noedin tt te  uture cnnot e predicted. ey oud 
ve to ccept tt tey ve no contro over, sy, picin ood 
jo perorers, nd tt it’s not pos si e to do eer tn  
process tt is osty rndo.
nd t i  decision- er did erce unpredictiity 

uppose  co pny nnounced tt it oud ire cndidtes 
rndoy  er terin out cery unuied cndidtes, 
nd it oud proote epoyees rndoy on  tose o 
et  perornce criteri.  Becuse te overepsis on erit 
is so inrined in so ny  peope, te co pny oud coe 
to e seen s n undesire pce to or, nd it oud ose 
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ood cndidtes. uc  poicy  oudn’t survive on in our 
ord.
n ct, en suc oeries  ere used or octin ousin, 

peope prticiptin in  tose oeries d  rey unvore 
opinion o te.

nd so, te discoort e experience it rndoness cn 
ed to  serc or perns ere none exist. is pves te 
y or ises. onsider te usiness n tr, “o one ever ot 
red or uyin B.” Optin or te iir, te tried- nd-
true, is ser tn ercin uncertinty. ven te prctice o 
irin pririy ro eite coees reects  desire to ipose 
order on te inerenty unpredicte  process o identiyin 
tent nd potenti.
cceptin te inerent rndoness nd uncertinty in ny 

o  tese outcoes coud ed to eer decisions, nd utitey, 
eer institutions. nsted o tretin  peope s xed nd teir 
outcoes s predeterined, e need to or on uidin in-
stitutions tt re enuiney open to te ct tt te pst 
doesn’t predict te  uture. uc  ord is pos si ei ony e
cn ern to erce te rndoness tt underpins our ives. 
e’ return to tis tee in te n cpter.

ConcludingThoughts
s predictive  is depoyed, it is ipor tnt to understnd o 
it is nd o it rs  peope, in order to void in prey to 
sne oi. ne strts y cenin te depoyent o 
ru  toos in your orpce, neiorood, nd co-
unity. n inored puic is te irst step in dendin 
cne.
n tis cpter e encountered ny resons y predictive 

 is.  e . recps te. But iven te incresin ount 
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o dt coected out  peope, s e s dvnces in cine 
ernin, it it see ie te iittions e ve seen re 
teporry. On te oter nd, it is so pos si e tt no  er
o uc dt e ve or o ood our odes ecoe,  tere 
re inerent iits to o predicte te  uture is. ic o 
tese scenrios is ore iey e next cpter  i nser tis 
uestion.

TABLE2.1. ive resons predictive  is

eson xpe

 ood prediction cn 
resut in  d 
decision.

tients it st coud e sent c 
oe en tey coe to  ospit 
it syptos o pneuoni.

 eope cn strteicy 
e opue .

ddin ooseves in te cround 
increses scores on utoted irin 
toos.

Users over-rey on  
itout deute 
oversit or recourse.

e utc ere rud detection ode 
sey ccused , prents o rud 
itout ny recourse.

t or trinin  y 
coe ro  di er ent 
popution tn te 
one it is used on.

’s criin ris prediction reied on  
ntion spe. t overestited te 
ris in counties ere crie s rrer.

redictive  cn 
increse  ineuity.

Optu’s pct ro ed to n increse in 
te dierence in te uity o cre 
eteen Bc nd ite ptients.
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Chapter 

WHY  CAN’T AI PREDICT 
THE  FUTURE?

a  l m? n e predict t  i 
ppen to us toorro ext yer n our  creers nd i it is 
pos si e to predict our  utures, o do e o out  doin it 
ese uestions re not ne.  uns ve ys nted to 
no te  uture. istoricy  tey’ve reied on te predictions 
o individus o cied to e “ited” in discernin te 
uture. ins consuted orces eore tey ent to r.  eope 
ent to ortune teers in n unpredicte ord ere diseses 
coud strie t ny oent.
ter tn reyin soey on te purported cirvoynce o 

certin individus,  peope trouout istory so deveoped 
prediction systes tt nyone coud conceivy ster.1

ese systes  ere structured ys o predictin te  uture. 
ey  ere sed on te positions o te strs, or trot crds, or 
ines on te p, or dozens o oter  tins.
ody, te prediction syste o coice is . ny  peope

eieve tt e cn use orits nd cine ernin to 
nyze current nd istoric cts in order to e ccurte 
predictions out  uture events. n pocryp expe o 



W h   C a ’  A I  P   h   F ?  

inin surprisin insits ro dt is n uniey story o 
eer nd diper ses. en nyzin ses dt ro  cin 
o stores,  dt scientist erned tt te ses o eer nd 
 dipers  ere correted presuy  ecuse ne prents 
 don’t ve tie to o to  r or  drin, ut tey cn drin t 
oe. o, i stores stoced  tese to ites next to ec oter, 
te ses o ot ites oud increse  ecuse en prents 
 ere soppin or dipers, tey oud so pic up eer (nd 
vice vers).
is type o insit sees ie te perect expe o t 

e cn understnd ro dt.  er ,  tere coud e iions 
o suc corretions pos si e in  typic store, nd it is eiev-
e tt  coud indeed te us ic o  tese corretions e 
soud te seriousy. iiry, tecno- optiists ve rued 
tt sttistic toos cn repce te scientic etod  ecuse 
o te seer nuer o corretions tey cn nd in dt tt 
no  un scientist coud conceive o.

t’s understnde y tis is   popur ide y e 
it eieve tt coputers, trou seer nuer crunc-
in, cn orete t’s to coe. Unie oter etods o pre-
dictin te  uture, te poer o coputers  doesn’t reuire  
suspension o diseie er , coputin, nd  speci-
cy, s ored extreey e in ny res, suc s trn-
scriin speec or cretin ies ro text. o, to te vere 
person, it  doesn’t ee ie too uc o  stretc tt  co pny 
coud deveop  too to predict  uture outcoes, sy, one tt 
tes poice ere nd en crie  i occur.
t te se tie, in te st cpter, e s tt predictive  

oen  doesn’t or s cied, nd it cn cuse  ot o r. 
re  tese iits inerent to predictive  Or  i current iits 
e overcoe s  etods dvnce nd e in ccess to 
ore dt
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iven te rpid upte o predictive , in , rvind co- 
tut  course it  ni t rince ton University tt 
coted evidence on o e e cn predict te  uture. is 
cpter is sed on te essons ro tt course nd te 
 reserc ys nd rvind ve done since ten. e in 
uestions tt e  i ddress re: o e cn  predict 
individu nd societ outcoes, nd ere does it  sort 
n ic cses cn e ope to iprove our predictions out 
te  uture, nd in ic cses re iits to predictiity 
inerent
et’s ein y ooin t te coputin toos e use to pre-

dict te  uture.

ABrief Historyof PredictingtheFutureUsingComputers
en your eter pp tes you  tere’s n   percent cnce
o rin,  you’re itnessin te end resut o  ienni- on 
uest to understnd te sies. n ypt, eore te construction 
o te sn i , te ie ooded  every yer. trtin 
in te tird  century B, nd continuin or out  tousnd 
yers, priests oserved te risin eve o te ie to predict 
ter eves or ec rin seson.  te eve reced  
stone rer y  certin dte, priests oud no te oodin 
tt yer oud e deute or rin.
st- orrd  tousnd yers. By te end o te seventeent 

 century, sever eteorooic instruents d een creted: 
yroeters to  esure uidity, teroeters to  esure 
teperture, nd roeters to  esure pressure. n te nine-
teent  century, eter- oservin sttions  ere set up cross 
te oe. opiin dt ro di er ent octions round te 
ord coud ene eteorooists to predict, to soe extent, 
o te eter oud evove. n te ery tentiet  century, 
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eutions to siute eter perns  ere proposed, ut it 
sn’t  unti te s tt te coputtion poer reuired 
or  tese ccutions cut up. Jon von eunn, one o 
te ost proinent teticins in te ord t te tie, 
directed te construction o  coputer t te nstitute o d-
vnced tudy in rince ton (ess tn to ies ro ere 
e re ritin tis oo). on oter ppictions, it coud 
ccute eter prediction estites usin te siution 
eutions tt d redy een proposed. By te id-s, 
reur eter orecsts  ere ein de cross ort 
er i c.

But   ndin rised douts out our iity to predict 
te eter e especiy or oner tie orizons. eteo-
rooist drd orenz s tryin to predict eter perns 
usin siution eutions. urin one o  tese ccutions, 
e de  cnce discovery: roundin te nuers to tree 
deci pces insted o six ve vsty di er ent resuts!

is ndin ed to  proound scientic dvnce te rec-
onition tt eter is  cotic syste. t is, s cnes 
in initi conditions, ie  s error in  esurin teper-
ture, ed to exponentiy incresin errors  ter. e rter 
y te prediction, te rer te error. orenz tered tis 
te Buery ect: te ppin o  uery’s ins in Brzi 
cn cuse  torndo in exs.9 t tis ens is tt t est 
in princi pe,  uery ppin its ins coud ve  rippe 
eects on te tospere tt ro rer nd rer it 
tie. Once scientists understood tis eect, predictin te 
eter over oner tie periods strted to see ie  ercu-
en ts.

But soetin in ter est in s ppened in te st e 
 decdes. ncresed coputtion poer, ore dt, nd et-
ter eutions or siutin te eter ve ed to eter 
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orecstin ccurcy incresin y rouy one dy per  decde. 
 ve- dy eter orecst  decde o is out s ccurte s 
 six- dy eter orecst  tody.10 O course, it reins ipos-
sie to predict te eter  yer out or even  ont out. o 
do tt, you’d  rey need to no te position o  every ut-
tery. But  one- ee orecst is sti extreey vue. is 
iproveent is not te resut o  revoution in coputtion 
etods, teory, or dt coection cpiities. ter, it is te 
end resut o consistent s iproveents.
eter prediction  tody rey reies on  coputtion 

too non s siution. e ide is tt te  uture evoution 
o  syste cn e predicted usin to cruci pieces o inor-
tion: te current stte nd eutions descriin o te 
syste cnes over tie sed on te interctions eteen its 
coponents.
iven te successes o predictin te evoution o pysic 

systes, one it ypotesize tt it te rit dt nd 
enou coputin poer, siutions coud e used to predict 
ny type o event. n te s,  proessor Jy orrester pio-
neered n pproc ced syste dynics, ic tried to 
extend te use o siutions to soci systes.11 e tried to use 
siution to ode   oe city, it n eye to sovin torny 
soci pro es ie urn it.

 ere,  tins ent dy ron. nd e  don’t ve to specu-
te too uc to nd out y  city is r ro  pysic 
syste.  city  cn’t e perecty oserved, even in  totitrin
society, so  tere is  ot o uncertinty in te strtin conditions 
o  siution. urter,  city is not  se- contined syste, so 
 uness  you’re siutin te  oe ord, your siution  i 
o o trc. n ct, orrester’s odes  didn’t ccount or su-
urniztion t  te rot o te suurs s residenti 
res, it  peope coutin into cities or or. is s 
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perps te ost sinicnt si tt ericn cities  ere un-
deroin t te tie o is or.
n te ’s,  co pny ced iutics  portnteu

o simulation nd automatic ied to predict outcoes ie 
U.. eections, te eectiveness o counterinsurency eorts in
ietn, nd rce riots.1 s r s e cn te, it  didn’t ctuy 
use siution t , just sic sttistics nd er.1 ti, te
co pny’s coice o its ne s perps indictive o te ex-
tent to ic  peope t te tie ssocited siution it 
prediction. But iutics, too, s rey  iure, nd te 
co pny sut don in .
n contrst to siution, cine ernin uses pst dt to 

ern under yin perns nd e predictions out  uture 
events, oen in ys tt cn dpt nd cne over tie.  ere 
re no xed rues out o te  uture  i py out iven pst 
events. ter,  tese rues re deterined sed on o te 
syste eved in te pst.
or expe, eter siutions typicy rey on pysic 

s out te ord, suc s eutions descriin iro over 
tie. But i e  ere to use cine ernin, e oud use dt 
to uid coputer odes o o te eter s evoved in 
te pst, nd ten use  tose odes to predict o it  i evove 
in te  uture. e oud no oner need to rey on n under-
stndin o pysics. or oud e need to predict te eter
inute y inute or our y our, it ec prediction ein 
te input to te next. e oud insted directy ode te re-
tionsip eteen te eter  tody nd te eter toor-
ro, or  tever tie orizon  e’re interested in.

Brody spein, cine ernin is ore suited or pre-
dictin  tins out individus eres siution is ore 
suited or predictin coective or o outcoes. t’s 
 ecuse  tere re iions o  peope out o you cn 
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coect trinin dt to uid cine ernin odes. or ex-
pe, sp cssiers  tody or resony e,  ecuse 
tere re ots o expes o ot sp nd nonsp eis.

But i  you’re predictin  eter  tere  i e  ood sort-
e, cine- ernin-sed predictions re not tt useu, 
ecuse  tere  ren’t enou expes o ood sortes in te 
pst tt cn e used to trin  cine ernin ode.  ere, 
siution sed on doin noede, suc s o cnin 
cite conditions ect ricuture, te intriccies o o 
trde, nd te ipct o  poitic sis on ood suppy cn e 
ore useu.
round te se tie s te  o iutics, te seeds 

or ore sopisticted cine ernin etods  ere tin 
root. O* s estised in  to predict individus’ 
credit ris. e co pny strted y cretin odes or indi-
vidu enders nd ns. uc  ter, in , te co pny 
unced te ener- purpose O score, ic coud e 
used s   esure o creditortiness cross nnci institu-
tions. e O score used te credit istory o individus to 
predict o iey tey oud e to deut on  on in te 
 uture.1 iiry, in te s, criin ris prediction ece
idespred.1 oon  er te turn o te tenty- rst  century,
cine ernin ece coerciy successu in servin 
personized ds, nd ten in ny oter res. t strted to e 
seen in te tec nd usiness ords s te deut pproc to 
ost ny decision pro e. ooin tis success, te use o 
predictive  expoded in te s. e vst jority o re 
copnies strted usin soe or o irin utotion.1 nd 
 e’ see ny ore expes soon.

* en non s ir, sc, nd o pny.
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espite te idespred use o coputtion predictions in 
soci seins, you it e surprised to ern tt  tere’s re-
ry  ie puised evidence o teir eectiveness. o, 
o e cn e  rey predict  uture soci outcoes et’s 
dive in.

GettingSpecific
ot  predictions re rd. oe penoen cn e pre-
dicted it  i eve o ccurcy. stronoers cn predict 
pnetry oveents nd te ie cyces o strs. octors 
cn predict te proression o soe diseses nd tey cn 
even predict o di er ent drus ect tt proression. iven 
tese successes, t re penoen tt e  can’t predict

Bsed on t e s in te previous cpter,  rst uess 
coud e tt e  cn’t predict ny soci penoen. But even
tis is too rod. e cn certiny predict soe soci peno-
en resony e, ie te ount o trc on  route, or o 
usy  store oud e on  certin dy.1,1 o, cery, e need 
to e ore specic.

One re ere predictions see rd is  peope’s  utures. 
n e predict  student’s   yer in dvnce t out 
predictin i soeone  i e evicted ro teir current oe 
n te next section,  e’ revie evidence o o ccurte suc 
predictions cn e. But rst, et’s puse to s o ccurte  
prediction needs to e in order to e considered ood or d. 
is uestion it see  sipe, ut it turns out to e surpris-
iny nontrivi.
or virtuy ny ind o prediction,  tere re ny di er ent 

ys to jude its ccurcy, ys ic y produce resuts tt 
see drsticy di er ent ro ec oter. en tryin to pre-
dict te eter, do e consider  prediction ccurte i te 
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teperture is itin one deree Or is it enou to predict it 
itin ve derees Or do e ony cre i e cn correcty pre-
dict i it  i rin, rerdess o teperture ny o  tese crite-
ri cn ep us copre to di er ent etods or prediction 
or deterine  eter our iity to predict te eter is i-
provin over tie. But  tere  isn’t one true y to jude i  
eter prediction is ood or d.
is so ens e  cn’t directy copre o ood  pre-

diction in one re is to  prediction in noter re. t is, 
e  cn’t e stteents ie “eter perns re rder to 
predict tn ses perns.” t  isn’t eninu to s  eter 
predictin te teperture itin one deree is eer or orse 
tn  predictin te ses ount in  store itin   percent.
ti,  tere re ny qualitative criteri tt cn ep us un-

derstnd  eter prediction tss cn e done e. eter 
orecstin  isn’t perect, ut it cn e done e enou tt 
ny  peope oo t te orecst in teir city  every ornin to
decide  eter tey need n ure. But e  cn’t predict 
i ny one person  i e invoved in  trc ccident on teir 
y to or, so  peope  don’t consut n ccident orecst  every 
ornin.
is coprison iits noter ipor tnt uity o pre-

dictions: e ony cre out o ood  prediction is in retion 
to t cn e done usin tt prediction. or expe, our 
iity to predict ertues is exceenti te o is to iden-
tiy i- ris zones tt need to ve strinent uidin codes.19

But i te o is to identiy en n evcution needs to te 
pce  ecuse o n iinent ertue, our prediction iity 
is sicy  nonexistent.0 e rst ts is out ere ert-
ues it strie, ie te second ts is out en.
n oter cses, suc s in criin ris ssessent, prediction 

coud e prcticy useu ro te perspective o  tose in 
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poer sy  court syste tryin to ne ji poputions
yet ory duious in decidin o soud e jied nd o 
soud e reesed.
 tird, reted criterion is  eter te ccurcy o te pre-

diction iproves it ore dt nd eer odes. uppose  
disese is te resut o  copex ut deterinistic e ne tic 
 process. t is, it depends copetey on soeone’s enes. en, 
it enou e ne tic seuencin nd iproved odes, e cn 
ope to predict o it  i ect it i ccurcy. On te 
oter nd, suppose  type o cncer is te resut o rdition 
exposure edin to  rndo e ne tic uttion. e it e 
e to sy tt soeone s n eevted ris  ecuse tey re 
exposed to rdition in teir jo, ut eyond tt ris ssess-
ent, e  cn’t predict i tey  i deveop cncer, no  er 
o uc dt e coect,  ecuse o te rndoness inerent 
to tis  process.
or ot diseses, te judent o i nd o predictiity 

is not sed on soute nuers. n ct, in nueric ters, 
iven our current (retivey poor) noede o e ne tics, e-
ne tic disese y e r ess predicte tn cncer. Yet te to 
trjectories o predictiity dier s our dt nd scientic 
noede increse. e ne tic diseses ecoe ore predicte 
over tie, eres  tere re undent iits to te predict-
iity o cncer, just ie e  cn’t predict te outcoe o te 
ro o  ir dice, no  er o uc dt e coect or o 
ood our  is.
o en e sy ie outcoes re rd to predict, e re 

usin  cointion o  tese tree criteri: re- ord utiity, 
or eiticy, nd irreducie error, tt is, error tt  on’t 
o y it ore dt nd eer coputtion etods.
et’s return to te uestion o y ie outcoes re rd to 

predict. One o te ost ovious expntions is tt  peope 



 C h a   3

ve ency. is expntion is unstisyin to us. O course, 
peope ve ency, ut o oen do e exercise it ye e 
just  don’t exercise it oen enou, nd s  resut e re sti 
rey predicte. Besides, even i  peope  ren’t inerenty pre-
dicte in  stte o nture, te inds o  tins tt  orniztions 
nt to predict, ie students’ s, re constructs tt re 
specicy desined nd cosen or te purpose o exertin 
contro over individus. o, tey y e uc ore predict-
e tn oter spects o  peope’s e v ior.1

o rrive t eer nsers, et’s oo t epiric evidence 
ro te re ord.

TheFragileFamiliesChallenge
redictin te  uture is  ocus in ny scientic eds, ut 
not in soci science. nsted o predictions, te doinnt p-
proc in soci science is to ocus on iprovin our under-
standing o t  cuses penoen o interest. or expe, 
sociooists enery do not i to predict individus’  uture 
incoe or treted interventions. ter, tey i to under-
stnd te  cuses o poverty so tt interventions cn e tr-
eted  tord evitin poverty.
iiry, ie soci science eps us understnd te  cuses

o incoptiiity nd divorce in rries, it  isn’t used to pre-
dict  eter   coupe  i e or divorce. n te s nd 
ery s, sociooists did ept tis, nd tey enerted  
ot o exciteent out predictin ic  coupes oud di-
vorce. But  tese studies  ere pued it uty etods tt 
ed to vsty exerted cis o predictive ccurcy. ssen-
tiy, te odes resercers used oud peror e or 
 peope ose inortion s incuded in te dtset used to 
trin te ode, ut not on  coupes ose  inortion  sn’t 
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in te dtset. n oter ords, prediction ony ored e in 
cses ere te nser s redy non!

One reson or te ocus on understndin over prediction 
is te c o vie dt.  Unti recenty,  sociooic dtsets 
ere s. cine ernin ors est en ppied to re 
dtsets, so sociooists ve istoricy reied on  sipe st-
tistic odes ie iner reression.
s te ount o vie dt s incresed, te use o -

cine ernin or prediction s de inrods in te soci sci-
ences. et’s te  oo t one suc ept, te rie iies 
ene,  note re- sce study tt tried to predict 
cidren’s outcoes usin  nd ots o dt.
n , our coeue t rince ton University,  ni, 

nted to study o e  coud predict te  uture. r 
cnn, so  rince ton sociooy proessor t te tie, 
d een ooin te ives o over our tousnd  cidren o 
ere orn round te yer  in over tenty U.. cities. Over 
te previous een yers, se nd er coeues d surveyed 
ec cid nd teir  iyt irt, nd t te es o one,
tree, ve, nd nine. rou  tese surveys r nd coeues 
coected over ten tousnd dt points out ec cid usin 
detied surveys ro prents, tecers, nd in- oe ctivities 
it te cid. n ct, you’d ve trou e ndin   sociooic 
vrie o interest tt  wasn’t incuded in te surveys.
n , r nd coeues  ere pnnin to reese teir 

test round o survey dt, coected en te  cidren reced 
te e o een.  ondered i it s pos si e to use survey 
dt ro te rie iies proj ect to see o e  coud 
predict te  uture. e ed don to r’s oce to discuss 
te detis, nd te seed o  coortion s pnted.
 nd r et tt  sine reserc roup nyzin tis 

dt  oudn’t suce to evute  eter  cidren’s ie outcoes 
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re predicte. t it ive  oer ound on ccurcy, ut no 
er o ood te resuts  ere, soeone it oject tt  
di er ent ode coud peror eer. Or tt  di er ent roup 
o eer- sied resercers oud uid eer odes. n oter 
ords, it is rd to prove  netive resut in tis sein.
o ddress tis concern,  nd r  ornized  predic-

tion copetition, toeter it rince ton coeues n un-
der nd ex inde.  suset o te dt  dt ro irt 
unti e nine s reesed to copetition prticipnts cross 
te ord. Usin tis dt, prticipnts  ere sed to crete  
odes tt oud predict o e te  cidren  ere  doin t
e een. ey oud e predictions out six outcoes 
or  cidren, suc s teir ,  eter tey d een evicted, 
nd  eter teir  ouse od s cin teri rdsip. r-
ticipntsoud e rned sed on o cose tey  ere to te 
true outcoes o te  cidren.
ince te copetition s open to te puic (nd undreds 

o resercers prticipted), di er ent tes coud try out di-
er ent etods. oe used copex  odes.  Oters used 
so cio o i cy inored sttistic odes. erdess o teir 
pproc, resercers oud copete on n eu ootin: te 
ony  tin tt ered s o e teir ode predicted 
 uture outcoes o te  cidren. e o  sn’t to pic  in-
ner, ut to ern ro te coective eort. n ct, te  ornizers 
ced it  “ss coortion.”

But unie  reur coortion, te prediction copeti-
tion oud ep void overoptiis out o e  coud 
or. ny  studies exerte o e  ode cn predict 
te  uture,  ecuse te resercers uidin te ode ve c-
cess to te dt used to evute it. is ens tey cn overes-
tite o e te odes oud do in te re ord (nd tis 
is excty t ppened in te divorce prediction studies e 
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entioned  erier). n contrst, te rie iies  ornizers
didn’t reese te dt used to evute te odes, so none o 
te tes coud e te resuts eore suiin teir pre-
dictions, even unintentiony.
ventuy,  tes suied teir predictions. on 

te odes ein copred s   sipe ode reyin on 
sic sttistic tecniues, ic s intended to serve s  
seine or coprin ore copex  odes. is seine 
ode consisted o just our etures: tree reted to te 
oter o te cid nd one reted to te outcoe t e 
nine. or expe, or predictin  t e een, te ode 
consisted o te  oter’s rce, rit sttus, nd eduction 
eve, nd o e te student did in scoo t e nine.
o ’s surprise (nd disppointent), none o te od-

es perored very ete est odes ere  ony sity 
eer tn  coin ip. nd copex  odes soed no su-
stnti iproveent copred to te seine ode consist-
in o just our etures.

n oter ords, tens o tousnds o dt points out tou-
snds o iies,  undred nd sixty copetin resercers, 
nd te ost dvnced  odes  ere not uc etter t 
predictin te  uture tn decdes- od reression odes tt 
used e- estised  sociooic teories. e dt soed 
tt pst , rce, nd soci css re useu in predictin 
 uture. ociooists d on understood  tese trends, so
tey  ere not excty edine nes.

WhyDidtheFragileFamiliesChallengeEndinDisappointment?
Beore  pre sents te resuts ro te rie iies -
ene in cdeic ts, e usuy ss te udience to uess 
o te tes perored. oe o te ost optiistic udience 
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eers re coputer scientists nd dt scientists, o ve
seen o e  cn peror in oter doins.
en conronted it te disppointin resut, tis is so 

te roup it te ost oo-up uestions nd ides or i-
provin predictions. One o te ost coon uestions: re 
spes ro our tousnd iies enou ey oen reer 
to noter contest tt set o te deep ernin revoution in 
. t s  contest non s te eet ene tt 
sed prticipnts to identiy te contents o ies usin ,
nd it consisted o . million eed ies. ( e’ et c 
to eet in ore deti in te next cpter.)

One possiiity or iprovin soci predictions is excty 
te sort o rute- orce intervention tt coputer scientists 
suested in tis cse use spes ro ore  peope. e 
ypotesis is tt reter ounts o dt nd ore coput-
tion poer oud ed to drsticy eer ccurcy nd in 
turn  retrou in soci prediction.
is is one o ny resons e  cn’t concude tt te resuts 

o te rie iies ene indicte undent iits 
to prediction. e just do not no  eter tis ypotesis 
is correct. n scientic eds ose teories re ore or ess 
seed, suc s pnetry orits in stronoy,  tere is i pre-
dictiity. e cn predict  pnet’s position yers ro no 
it stoundin ccurcy. n oter cses,  tere re undent
iits to predictiity, nd e no t  tose iits re. or 
instnce, te s o terodynics ep us estite te e-
v ior o  s ie oxyen or nitroen s   oe, ut not te 
e v ior o individu s oecues.

But so r, e do not ve teories out te predictiity 
o soci pro es. e  cn’t predict te  uture e, and e 
 don’t no t te undent iittions o our predic-
tions re.
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e predictiity o ie outcoes s een expored over 
nd over in science ction. e preise o te dystopin sci-
ence ction  nd sort story Minority Report is tt oud-
e criins cn e ppreended sed on predictions out
cries tt tey ve not yet coied. e pot o Person of 
Interest,   dr, centers round  tt cn predict cries. 
e undent tension in  tese pieces is usuy eteen pre-
deterintion nd  ree  i, yet tey inore one ipor tnt 
source o irreducie error in predictin soci outcoes: 
cnce events.

One note eture o tss ere  sees to or e, 
suc s cssiyin t’s in n ie, is tt once you ve n 
ie, sy n ie o  ct, it is esy to sy t’s in it. n tis 
cse, te irreducie error is s;  uns (nd   tese dys) 
cn correcty cssiy ost ies. nce pys  ie roe in 
deterinin te correct nser.
o i is tis irreducie error or soci predictions Our 

understndin o soci science nd our teories o predicti-
ity re not yet t te point ere e ve  concrete nser, ut 
 tere re resons to tin tt error is i, in prt due to 
cnce events.  eope cn ce socs tt re copetey un-
predicte nd tt ve  re eect on teir ie trjectory. 
o ode cn predict i soeone it in  oery or et it 
y  cr, or instnce.

But o oten do  tese unpredicte events ppen t 
it e true tt  uery coud cuse  torndo, ut i tis 
ppens once  every ienniu, ye e  don’t need to orry 
out it. uc ore coon tn re socs re s initi 
dvntes tt re copounded over tie. or expe,  
s is in nnu  perornce revies (sy  ecuse you ve 
n ntonistic oss) coud ed to re eects over te course 
o your  creer (you y not e prooted s uicy s  oters). 
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e diicuty o  esurin  tese s dierences eds to 
ier irreducie errors in predictions.
et’s coe c to o uc ore dt e oud need to 

predict  uture outcoes e. e no tt te nuer o 
spes needed to crete ccurte odes increses srpy s 
te spes ecoe ore noisy. nd soci dtsets ve  ot 
o noise. n ddition, te perns under yin soci penoen 
re not xed. Unie ies o cts, tey dier rety sed on 
di er ent contexts, ties, nd octions. t identies success 
t one pce nd tie it e copetey uninortive or 
predictin success t noter.
is ens tt e it need  ot o dt ro di er ent 

soci contexts or  to predict te  uture e. ipy usin 
pst dt is not enou just ie it’s not enou to use poin 
dt ro  previous eection to predict i   eocrt or e-
puicn oud in te next U.. presidenti eection.
is rises n in ter est in possiiity. erps coectin 

enou dt to e ccurte soci predictions out  peope 
is not just iprctic it’s ipossie.  ni cs tis 
te eit iion pro e: t i e  cn’t e ccurte pre-
dictions  ecuse  tere  ren’t enou  peope on rt to ern 
 te perns tt exist

Just s ipor tnt s te nuer o spes is t’s in  tose 
spes. n te rie iies ene, ec cid d 
round ten tousnd so cio o i cy reevnt etures recorded 
in te dt. But you coud iine tis, too, not ein enou. 
ere’s y.
er te prediction copetition concuded,  nd co-

eues tried to nd out y  tese odes d perored so 
poory. o tey de cided toeet te iies o d een te 
ost unpredicte, to nd out t cused te predictions 
out te to e so incorrect. n one intervie, tey ound tt 
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 struin cid d suddeny iproved teir  perornce in 
scoo. e reson  supportive neior o d counseed 
te cid, provided ep it oeor, nd ed te ueer-
ries. But  tere s no uestion in te rie iies dt tt 
sed  cidren i soeone outside te  iy s eedin te 
ueerries (or, perps ore ipctuy, epin te it 
oeor). oud tis e n expe o  issin eture tt, 
i pre sent in te dt, oud ed to ccurte predictions sy, 
ecuse it sinies te presence o  supportive dut in te cid’s 
ie o ny suc etures re  tody’s dtsets issin

One y to uid  ore expnsive dtset tt coud e 
used or ore ccurte predictions is to rey on dt coected 
y overnents. or expe, te eternds s copied 
dt out  peope’s iies, neiors, csstes,  ouse ods, 
nd coeues. is dtset is extensive; it s rec ords on ec 
person ivin in te country  tot o . iion  peope. On 
vere, ec person is connected to eity- to oter  peope, 
or  tot o . billion netor retionsip rec ords.9

uc dt is oviousy uc rer nd ore copete tn 
te rie iies ene dtset. t is  reistic terntive 
tt could e used to predict soci outcoes.  it is indeed pos-
si e to use tis dt to predict  uture outcoes o interest,  e’ 
nd out soon enou.  ere re sever eorts, incudin  pre-
diction copetition, tt re currenty undery to test tis 
ypotesis.0

noter possiiity or ddition dt coection is vi tec 
copnies. eope redy spend sinicnt ounts o tie 
on ptors oned y copnies ie ooe nd et. 
oud te dt tey provide to  tese copnies ve insits 
tt  oudn’t oterise e vie
e cn indeed specute out tis possiiity, s ve ny 

pop cuture exportions o te retionsip eteen tecnooy 
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nd society. But t te end o te dy, in predictions out
peope’s ie outcoes is too risy, reputtiony nd ey, or 
tec copnies. nd in ny cse, teir usiness etrics re not 
tied to predictions out  peope’s  uture outcoes, ut rter 
t content  peope  i ene it  tody. o, it is uniey 
 e’  see te uestion o te on- ter predictive poer o 
onine dt ny tie soon.
n even ore  rnd (nd dystopin) possiiity is to coect 

extensive inortion on ec person everyere, to crete 
üerdtses out  peope. n  ord ie tis, every one 
oud e  under constnt surveince so teir  every ction is 
constnty onitored. e  nd Bi ec copnies -
redy ve  trove o dt out  peope, ut  e’re tin out 
soetin r ore invsive trcin  every spoen ord, 
 every oveent,  every ction, nd perps even  every eectric 
sin in teir rin.1 oud suc  ord ene eer predic-
tions o t end nd t t cost to our privcy

PredictionsinCriminalJustice
Utitey,  tere  ren’t ny expes o soci science re-
serc on predictin ie outcoes. nd te evidence e do 
ve suests tt  e’re uite d t it. But s e s in te st
cpter, tt  sn’t  stopped copnies nd overnents ro 
depoyin toos to predict te  uture nd e decisions out 
peope sed on  tose predictions.
ere re dozens o  toos nd products de y cop-

nies tt ci to predict individus’  utures.  ese predic-
tions re used to e ie- cnin decisions out  peope in 
etcre, insurnce, nin, nd criin justice.
rou tese depoyents, e cn try to ssess o pre-

dicte ie outcoes cn e. ie copnies ve resisted 
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ivin out inortion out o teir predictive  ors, 
resercers, journists, nd dvoctes ve sti ned to 
ne inortion usin copnies’ ses teris, intervies 
it epoyees, nd puic rec ords reuests. o e cn oo t 
o predictive  s red in te re ord, nd nyze te 
iits to prediction in  tese doins.
or expe, one sein point o toos ie O is tt 

tey cn reduce is nd increse ccurcy in te criin jus-
tice syste. ince   doesn’t ve te se ises tt  uns 
do, te story oes, it coud e used to e decision- in 
ojective nd ir.
n , Jui nin nd er coeues t rouic set 

out to investite  tese cis. ey rn n in- dept study on
te use o O in orid’s Brord ounty to ssess o 
predictions out ten tousnd  peope pnned out.
t tey ound s  i rci disprity. on  peope 

o oud not o on to coit cries, Bc  peope  ere 
tice s iey to e iscssiied s i ris copred to 
ite  peope. pecicy,   percent o te Bc  peope o 
 didn’t o on to coit cries  ere red s i ris, co-
pred to just   percent o ite  peope.
is rci is ece te suject o ny cdeic studies 

nd press reportin on ris ssessent toos. But te report so 
reveed tt te too  sn’t very ccurte to ein it; it d 
 retive ccurcy o just   percent. etive ccurcy is c-
cuted y ooin t pirs o  peope ere one oud o on to 
coit  crie nd te oter  oudn’t, nd ccutin o 
oen te orer s rned s ier ris tn te er. n 
ccurcy o   percent cn e cieved y enertin ris scores 
rndoy! o  uestionnire tt uses  dt points out 
person is ony sity eer tn decidin  deendnt’s te
sed on  coin ip.
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ro  deendnt’s perspective, even i tey ve no intention 
o coiin  crie, tey coud e jied sipy  ecuse teir 
nsers  ere siir to  tose o  oters o d one on to 
coit  crie in te pst.
ven te ys ccurcy o O is iey to e n 

overestite. o soe extent, O is just predictin te 
ises o poicin. or expe, in  y po tet i c ord ere 
every one s te se proiity o coiin  crie in te 
 uture, ut soe  peope re ore iey to e rrested (sy, 
 ecuse tey ive in overpoiced res), O oud sti 
e ood t predictin  uture outcoes, just  ecuse  peope’s 
octions deterine teir ieiood o ein rrested. e ve 
evidence o suc ises in poicin  tody, so  tere’s  ie reson 
to expect tt O  isn’t just predictin  tese ises.

oo-up studies d resuts tt  ere even ore dnin 
tn rouic’s oriin indins. One study soed tt 
O s no ore ccurte tn te judents o nonex-
perts. n ct, insted o usin  dt points, usin just to 
dt points out n individu teir e nd teir nuer o 
prior oenses s s ccurte s O. e oer te e 
nd te ier te nuer o prior oenses, te ore iey 
soeone is to e rerrested.
ere’s cuse or septicis even in tis  sipe rue. ccord-

in to te dt, youn er deendnts re risier, ut ro  or
perspective, e it nt to tret youn er deendnts ore
enienty  ecuse tey re sti deveopin neurooicy, re 
ore susceptie to peer pressure, nd re ore cpe o 
on- ter cne.  e te e out o te eution, e re 
e it just one eture: te nuer o pst oenses.
o   sipe rue te ier te nuer o pst oenses, te 

ier te ris it e ore ory eitite tn one tt 
uses  dt points out  person. nd it s oter positive 
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side eects: te rue is esiy understood, peope cn cene 
incorrect decisions, nd it  doesn’t trnser poer to unccount-
e tird prties (unie O,  c ox too deveoped 
y  or- prot co pny).

FailureIsHard.WhataboutSuccess?
o recp, te st e sections ve son tt in ny seins 
it is rd to predict o  i experience netive outcoes. 
erps tis is  ecuse iure is ess out  peope’s intrinsic 
uities nd ore out circustnce. urey, predictin suc-
cess is di er ent  sn’t it erit tt deterines o is successu 
Bein te ruit o yers o rd or, success ust e ore 
predicte tn, sy,  spur- o- te- oent crie.
e, te evidence suests tt i nytin, uc pys n 

even ier roe in success tn in iure.
et’s strt it  person story.  ody, rvind s  success-

u cdeic  creer. e ppied to nine prestiious rdu te 
prors c in . en te rejections strted pourin in. 
 er e s rejected y eit scoos, e eied te nint 
scoo to s i tey d ny nes. ey sid tey d no rec ord 
o is ppiction.
e pniced, ten reced out to  riend o s  rdu-

te student t te scoo in uestion. is riend erned tt te 
ppiction d nded in soe oter pie y ccident. rvind’s 
diseie s surpssed ony y is zeent en te scoo 
ctuy ccepted i.  it  eren’t or te riend iin to o-
cte is ppiction, is rdu te scoo spirtions oud ve 
ended in  ipeout.
ein into rdu te scoo s ony one step. ooin 

c t is  creer, ec run o te cdeic dder invoved  
dose o uc.
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 successu  peope re oery inners to soe extent. But 
tey rrey cnoede te roe o uc in teir success. rvind 
isn’t n exceptione ony strted tein is rdu te scoo 
story puicy en e strted ritin out te roe o uc, 
en it eped i e is point. is tendency it e 
especiy true in te United ttes,  ecuse te vie o society 
s eritocrtic is so prevent. s . B. ite sid, “uc is not 
soetin you cn ention in te presence o se- de 
en.”9 t’s understndy rd or successu  peope to dit 
tt tey  ren’t necessriy deservin o teir successes nd it’s 
 too esy or te to oo teseves into tinin tt it s 
te resut o tent nd rd or ( er , tent nd rd or 
do  ctor into success to soe extent).
n sports, oos, nd s, success is rd to predict.0 o 

Brdy, idey rerded s one o te retest urtercs in 
 istory, s seected t in te sixt round o te 
 dr, ic ens ost  every te pssed on i u-
tipe ties. is i re ce en re Bedsoe, te tri-
ots’ strtin urterc, s injured.1

Harry Poer s rejected y eit puisers, Jon ris’s 
deut nove y tenty- six, nd r. euss’s rst oo y tenty- 
seven. Ore’s Animal Farm s rejected  ecuse “it is ipos-
sie to se ni stories in te U..” erps rdest to eieve 
is  oo ro te s, ic puisers rejected it co-
ents suc s “very du,” “ drery rec ord o typic  iy 
icerin,” nd “even i te or d coe to it ve yers 
o, en te suject [ord r ] s tiey,   don’t see 
tt  tere oud ve een  cnce or it.” e oo s e 
Diary of a Young Girl y nne rn.
urnin to s, Star Wars s rejected y United rtists 

nd Univers ictures. t   entury ox piced it up, ut 
 didn’t put uc it in it, pyin eore ucs ony $, 
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to rite nd direct it (te  ent on to e $ iion). 
On te ip side, ie isney is non or cretin n vor-
ites, te  sci- John Car ter ost over $ iion, nd te 
 nited eture Strange World ost round $ i-
ion., tudio executive vid icer sid, “  d sid yes to 
 te proj ects  turned don, nd no to  te oter ones  
too, it oud ve ored out out te se.”
o t’s  oin on  ere  ere’s n under yin scientic re-

son it’s rd to predict success in ec o  tese doins.  you 
eieve in te ide o  eritocrtic society, tis is  oin to e  
it depressin.
eep in ind tt  tere re r ore cutur products 

oos, ovies,  usic ein produced tn ny one person 
cn possiy consue in  ietie. nd ony  tiny rction o 
 tese cn e estseers or ocusters.

But y soud  tere e ocusters t  y does te 
success o oos nd ovies vry y  orders o nitude re 
soe products  rey tousnds o ties “eer” tn  oters O 
course not.  i cun o te content tt is produced is ood 
enou tt te jority o  peope oud enjoy consuin it.
e reson e  don’t ve  ore euite distriution o 

consuption ecoes ovious en e tin out t suc 
 ord oud oo ie. c oo oud ve ony  e red-
ers, nd ec son ony  e isteners. e  oudn’t e e to 
t out oos or ovies or  usic it our riends,  ecuse 
ny to  peope oud ve rdy nytin in coon in 
ters o t  tey’ve red or tced. utur products 
 oudn’t contriute to culture in tis y po tet i c scenrio, s 
cuture reies on sred experiences. o one nts to ive in 
tt ord.
is is just noter y to sy tt te ret or cutur 

products s ric- et- ricer dynics uit into it, so ced 
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“cuutive dvnte.” erdess o t e y te our-
seves, ost o us re strony inuenced y t  oters round 
us re redin or tcin, so success reeds success.
e depressin prt is tis: on te vst universe o “ood 

enou” cutur products, it is  rey rndo  process tt 
deterines success. is is  tetic conseuence o 
cuutive dvnte. e eect o n initi revie o  oo 
or riny eter on te openin eeend o   cn et -
pied over tie.  noted ctor sinin on it rct oter 
ous ctors, edin to success- reeds- success dynics dur-
in te  production  process.
tudios nd  usic es te tis unpredictiity. ey 

ve ten ny steps to try to iit te eects o unpredict-
iity, suc s spendin evi y on dvertisin nd reyin on 
rncises nd seues. But  tere is ony so uc tey cn do 
to resist  tese uit-in dynics.
 net experient to test tis teory s conducted ny 

yers o y  te ed y our coeue  ni, o 
so ed te rie iies ene. e resercers creted 
  usic pp nd recruited over ourteen tousnd prticipnts 
to rte nd donod sons ro unnon nds. ey nted 
to understnd te retionsip eteen te uity o  usic 
nd its popurity. o  esure perceived uity, tey sed  
spe o prticipnts to rte nd donod sons itout 
ein tod o  oters d rted te or o oen tey d 
een donoded.
e cever prt s tt te rest o te prticipnts  ere put 

in one o eit di er ent “ords,” or di er ent copies o te pp. 
c o  tese d te se sons ut di er ent consuption 
perns (suc s donods)  independent o ec oter. c 
ord isted te donod counts itin tt ord en  user 
oed on, ic oed te resercers to see o  peope 
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responded to tis sin o teir peers’ ssessent o di er ent
sons.
ere s  ot o rndoness in te resuts. ny ediocre 

sons did  rey e nd ny ood sons did poory. e se 
son coud do very e in one “ord” nd poory in noter. 
n ec ord, sons tt did e initiy tended to continue 
to do e due to cuutive dvnte. nd in te ord ere 
peope  couldn’t see donod counts,  tere s uc ess 
 ineuity eteen sons tt did e nd  tose tt  didn’t, 
evidence or te ric- ets- ricer eect o soin donod 
counts.
et’s return to  creer outcoes. y does success ine so 

evi y on uc e unpredictiity o  creer success is rder 
to study scienticy,  ecuse you  cn’t put  peope into di er-
ent “ords” nd experient on te. e next est option is 
 “ntu r experient,” in ic te ntu r course o events 
iics te condition o n experient. or expe, suppose 
peope ery in teir  creer ppy or n ipor tnt opportunity. 
eir ppictions re scored, nd  tose ove  cuto receive 
te opportunity nd  tose eo it do not. oever,  tere is 
no essenti dierence eteen te ppicnts ieditey 
ove nd eo te cuto sy eteen  tose o score 
.  percent versus .  percent, nd te cuto is ten de cided 
t   percent. ic side o te ine tey nded on is essen-
tiy te uc o te dr.  e ten oo  tose  peope’s 
 creers over tie, e cn experienty test te eects o tt 
initi success or rejection.
t’s excty t ppened in te eternds, ere 

rnt proposs y recent s re scored, nd undin is 
rded to  tose o score i enou. en resercers 
copred  tose ieditey ove nd eo te cuto, tey 
ound tt over te next eit yers, te rst roup ccuuted 
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tice s uc undin s te second, even tou, on vere, 
te to roups  ere euy deservin. is is evidence or  
ssive ric- et- ricer eect, ic cn e rd to predict in 
dvnce  ecuse o te roe o uc in deterinin o ets te 
rst rnt.

TheMeme Lottery
e soci edi euivent o  ocuster or  estseer is 
te vir it; te in dierence is tt  soci edi post’s 
success or iure is deterined on n cceerted tiesce 
copred to  oo or ovie.  tiny rction o videos or 
teets o vir ie te rest et  ie eneent. One study 
ound tt eer tn one in one undred tousnd teets d 
over one tousnd reteets. t’s not just   er o soe 
users ein  popur. ven or te se user, popurity tends to 
e iy vrie ro one piece o content to noter. On 
Youue, n ccount’s ost vieed video is orty ties ore 
 popur tn its edin video. On io, it’s sixty- our ties 
ore  popur. t is tt siver o vir content tt dointes 
our ention.
is  ineuity is not necessriy enineered y te pt-

ors, tou ptors do try to piy it. t ntury 
eeres ro ord- o- out dynics.
n te ery dys o soci edi, tis ce s  surprise. One 

o te rst vir videos on Youue s “rie Bit y in er.”

t’s  video o to oys,  tree- yer- od nd  one- yer- od, v-
in  cute oent toeter. e y innocenty ites is 
 roter, cusin soe pin, ut it’s  ood y te end. e oys’ 
 ter put it on Youue to sre it riends, ut once  tere, it 
expoded. itin   coupe o yers, it s Youue’s ost vieed 
video, nd it oud eventuy receive ost  iion vies.
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t irst, tis conused ny coenttors. y did tis 
video o vir  ere  ere ny expntions, suc s te ct 
tt te oder cid oes trou  ide rne o eotions 
itin  e seconds, in te video rerdin to tc. t 
sees pusie, ut tis nd  oter expntions  ere oered 
it te enet o indsit. e  don’t tin te video’s success 
coud ve een predicted in dvnce. n ct, en te  ter 
de te video, e  didn’t even consider it ort srin onine, 
postin it  e ees  ter seeiny s n ertout.
uc o soci edi is   int ee oery. t ny iven 

tie,  tere’s  certin nite ppetite or ees. ees or 
ecuse  tey’re sred cuture. n oter ords, te ore  
ee is sred, te ore vue it ecoes, nd te ore 
iey  peope re to sre it urter.  ere re y ore videos
tt re “eiie” to ecoe ees videos tt re uiry 
nd di er ent enou in soe y tn our coective en-
tion  i o. o, ic content  i in te ee oery 
t’s prey uc rndo s r s e cn te.
n ct, i  tere  ere  science to it sy, videos it ots o 

eotions tend to do eer ten soci edi content cretors 
oud uicy cpitize on it, ood te ret it tt type 
o video, nd te pern oud no oner od true. t’s  ot ie 
tryin to et te stoc ret.   tere  ere  strtey to pre-
dict ic stocs oud o up, it oud stop orin s soon 
s  peope ot ind o it.
eserc on  (orery ier) cs tis up; resercers 

ve ound it essentiy ipossie to predict  teet’s popu-
rity y nyzin its content usin cine ernin.9 er-
ps ore sopisticted etods oud ve eped, ut sed 
on every tin e no out te dynics o soci edi, it’s 
so uite pos si e tt popurity is sipy iy rndo nd 
not predicte in dvnce.
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s urter evidence tt virity is not pririy sed on 
uity, consider tt videos ve ecoe vir or ein so 
awful tt  peope  coudn’t stop tcin te, ie eecc 
Bc’s “ridy,”  son it overy sipistic yr ics out te 
joys o te eeend nd  evi y uto- tuned perornce. n-
terestiny, Bc rode te popurity o tis video to n uniron-
icy successu  usic  creer.
e unpredictiity o success is e non to  tody’s so-

ci edi inuencers. t is coon or soeone to pry one 
vir video into   oe  creer.  er “nn tye” ent 
vir, Y ece interntiony successu (e s previousy 
successu in out  ore). ri ’eio, io’s ost 
e- non str, siiry ot er strt en  e videos ent 
vir. e is surprised y er success. “ consider yse  nor 
teener tt  ot o  peope tc, or soe reson. t  doesn’t 
e sense in y ed, ut ’ orin on understndin it.”0

But noin t e no, tis  soudn’t e  surprise.
oci edi copnies ve ened into te unpredicti-

ity o success. e recoendtion orits tt inuence 
peope’s soci edi diets see to oster n even ore cute 
ric- et- ricer eect tn ord- o- out inortion prop-
tion. On top o tis, te desin o  tese pps es te 
ddictin or cretors y soin popurity counts nd en-
courin constnt soci coprison.
or te ost prt,  tis is ne.  tt’s ppened is tt 

one y o identiyin ss entertinent s een (prty) 
repced y noter. n te pst, e reied on te judent o 
 rec ord producer or   studio.  ody e rey on te isdo 
o te crod, te vries o te orit, nd  re ee ent
o rndoness.
ere re ny dvntes to tis c o teeepers. e 

don’t tin  tose teeepers d ny ood y o judin 
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uity nyy. Bypssin te os  rer set o cretors 
to e potentiy successu.

But  tere re pro es. Just s content cn o vir or ood 
resons, it cn so o vir or d ones.   on ned Jus-
tine cco orded  it ro ondon to out ric in 
. Just eore ein on, se posted  teet intended to 
stirize estern inornce out / in ric. en
se nded, se s tt se d  text ro soeone se 
dn’t spoen to since i scoo: “’ so sorry to see t’s 
ppenin.”
t s ppenin s tt se d ecoe te dreded

“in crcter o ier.” er joe s tsteess, nd er st-
ire o rcis s isten s iter rcis.  eope strted 
teetin out it out o  sense o justice, cin or er e-
poyer to ire er. s ore nd ore  peope joined in, it 
orped into entertinent,  ind o o diit oodust. 
e st #sJustinendedYet strted trendin ord-
ide, it  peope ntin to see er soc nd se en 
se nded. oeone ent to te pe on irport to te 
pictures. e s red soon  er. er retionsips nd  creer
ere ruined, nd se ound it rd to nd  jo.1

cco’s story is prticury u, ut it is not n isoted 
incident. is type o coordinted ss rssent or  ctu 
or perceived trnsressions s ecoe  reur eture o so-
ci edi. ts unpredictiity es it terriyin.
noter netive eect o virity is on poitics. ote tt 

virity is not copetey unpredicte. ontent tt is sipy 
ediocre is uniey to o vir, ic is or te est. But soe 
o te perns tt do exist re deepy proetic. eserc 
sos tt ore prtisn nd ore netive content ets ore 
rec. oiticins nd inuencers no tis e, nd ny o 
te cne t tey post ccordiny.
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ir content is not  rndo spe o t oter  peope 
post, uc ess t tey tin. Yet it is t e see dy in nd 
dy out on soci edi, so e end up usin it s  roeter o 
coective opinion. nd e end up it  seed picture. er-
ps s  resut, peope in te United ttes overestite o 
porized e ctuy re s  country. n oter ords, perceived 
poriztion is ier tn  ctu poriztion. oud it e tt 
tis isperception in turn increses poriztion, in  se-
reinorcin destructive cyce

FromIndividualstoAggregates
sc siov’s Foundation series o noves centers on te c-
tion science o psycoistory, ic predicts  uture events y 
ppyin sttistics nd  sociooic noede to istoric pt-
terns. e ey ide is tt even tou individu e v ior  isn’t 
predicte, en e oo t sucienty re roups o  peope, 
individu rndoness veres out nd cer perns eere.
t’s  teptin ide, nd it’s certiny intuitivey pusie. 

er , e cn’t predict individu rod ccidents, ut e cn 
sy it virtu certinty tt os nees  i ve ore 
ccidents tn Boise, do, toorro, just sed on teir pop-
utions. n te usiness ord, dend orecstin is useu, 
even critic. irines oud uicy o out o usiness i tey 
 coudn’t orecst  e onts out rouy o ny  peope 
oud nt to y eteen cities  nd B on  iven dy too 
ny its nd tey  i run  epty; too e nd tey  i 
ose psseners to copetitors.

Quotidin usiness irs re one  tin, ut te excitin 
prospect or  is ein e to predict eections, rs, pnde-
ics, nd so ort te  tins tt  rey ect our ives. nd 
 ere  tins  don’t oo so ood.
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t’s not or c o tryin. One itious eort is te teory 
o ciodynics y eter urcin, ic ppies tetic
odes to poputions. urcin rues tt  tere re to- 
enertion-on (or rouy y- yer- on) cyces o vio ence 
nd stiity. is odes re siir to  tose used y ioo-
ists o teticy ode te cyces o ni popu-
tions over enertions; e ppies  tese odes to  un 
socie ties. ie siov  didn’t speciy o psycoistory 
ored, ciodynics sounds ie it oud t te i.

But it is uncer i ciodynics  rey ors, nd it reins 
controversi. o do oter teories, suc s eter Zein’s pre-
diction o te ipendin copse o te current ord order, 
incudin ood sortes, innci instiity, nd  poitic 
cos. n ct, predictions out eopo iti c events  don’t ve 
 ood trc rec ord,  eter usin  or  un experts. x-
perts ousy ied to predict te copse o te U, de-
spite   oe coe industry o pundits o speciized in 
od r ny sis.

y is even predictin outcoes out retes rd in 
ny cses e nser ecoes cer en e oo t y 
ciodynics, or expe, s een controversi. urcin’s 
teory reies in prt on  pinstiny copied dtset o 
“ poitic units,” rnin ro vies to epires, soin cy-
cic perns o vio ence nd stiity. But  tere  ren’t enou 
istoric expes to e e to riorousy so te perns 
tt urcin cis to ve discovered. e dtset is is cron 
jee, ut s o , it d ony  units.

y is te dtset so s irst, te tot nuer o 
poitic units tt ve ever existed is retivey s (sy, 
copred to te nuer o individus vie or  proj ect
ie rie iies). nd te dt e do ve is rd to co-
pie. itout noin  priori ic vries re ipor tnt,
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tose copiin te dt ust descrie ec  poitic unit in si-
niicnt deti usin , vries. ot ony is te dtset 
s, ut it it so e  ised nd unrepresenttive spe 
o  poitic units despite te resercers’ est eorts. e perns 
tt od t  s sce, sy in vies, it not od in rer 
ones. i ny, te units o y c in tieto te eoitic 
er nd perns ro one er it not od in noter.
o ie tis dtset it reve sic, roust perns suc 

s te in eteen econoic rdsip nd  poitic instiity, 
it’s uniey tt one coud uid copex sttistic odes on 
top o  dtset ie tis to tese out nunced penoen or 
enerte ccurte predictions out te  uture.
ucity o dt  isn’t te ony pro e. o iustrte, et’s turn 

to disese prediction.
u is  seson disese.  very yer, te enters or isese 

ontro () orecst o te u seson is  oin to py out, 
ic eps etcre providers eer prepre or ny poten-
ti sure in ptients. e ve  prey ood ide o o ood 
 tese orecsts re  ecuse te  runs n open copetition 
ced uit.9

e odes in te copetition ve consistenty oen et-
ter over te yers. ey re uc ore ccurte tn usin 
sipe seines ie te nuer o cses tt occurred in 
iven ee nd reion in te previous u cyce.

But re tey ood enou ec tt e tin te rit y 
to nser tis uestion is to oo t prctic utiity, not specic 
nueric tresods. e,  peope  don’t cec te ieiood 
o ettin te u eore pnnin  prty, so e  ven’t yet 
reced  point ere u predictions re useu or everydy 
 peope. But  tody’s odes re ood enou tt te  s 
continued to ost uit yer  er yer. nd te odes ve 
redy proved to e useu to etcre providers.0
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n coprison, pndeic prediction is ys. e  didn’t 
see te  O pndeic coin.   coupe o onts 
er it strted, experts sti d no cue o severe it oud 
e orecsts  ere  over te pce. s o , te ure or 
U.. det tos is round . iion ccordin to te , 
uc ier tn experts initiy predicted.
t re te dierences eteen u nd O irst, 

O s cused y  cnce event. ndeics ore ener-
y tend to e cused y uttions, ic re rndo events 
tt  cn’t e predicted. e risk o de ro  pndeic s 
extreey e non, ut e  coudn’t ve non en it 
oud teriize nd in t or.1,,

u, too, uttes  every yer, ic is y predictin it  yer 
out is essentiy ipossie.* ti, seson u uttions ve 
  iited rne, nd ec yer, te uttions vry ony sity. 
o even i e  cn’t orecst seson vrition, e no rouy 
t’s  oin to ppen. it  ne pndeic, our iune 
systes it e retivey deenseess to te ptoen, so te 
vrince is  ot ier.
t out sort- ter orecstin  er te O pn-

deic d redy strted  er , even u orecstin is 
ony useu  e ees out. But  tere re ny resons even 
sort- ter orecstin o O  doesn’t or e. ie 
istoric u veres provide  stron seine, O s 
no istory,  ecuse it is not (or s not initiy)  seson 
disese.
noter critic reson: O orecsts ect te out-

coes ein predicted. t is,  er , te point o O 

* ere re oter resons s e. or expe, in   tere  ere e cses o u 
due to te ipct o soci distncin steps ten to prevent O-. s  resut, 
te uit prediction copetition or tt yer s cnceed.
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orecstinso tt  peope cn djust teir e v ior to void 
devsttin sures. ote tt tis is suty di er ent ro u 
orecstin. u orecstin’s in o is to ep providers -
octe resources en  tere is  sure, not to prevent te sure 
itse. (On te oter nd, i u orecsts ever ot so ood tt 
ny  peope strted djustin teir e v ior ccordiny to 
void it, te outcoe ein predicted oud e ected, -
in te orecst ccurcy se- deetin.)
o i  sure is orecst nd  peope odiy teir e v ior to

prevent te sure,  soudn’t tt e considered  success ot 
uite. e y tt overnents, copnies, nd individus 
rect is  it ore sute. en O cses  ere trendin 
up,  peope too protective  esures. coos sut don. ov-
ernents  iited terins. ny  peope sed up. But 
en cses ce don, te opposite ppened, since te cost
o soci isotion is i, nd  peope  didn’t nt to ose eco-
noic productivity. ss ce o,  peope strted to return to 
te oce nd et t resturnts in.  ese sorts o djust-
ents ppened repetedy. s  resut, O prevence 
styed in  ind o nie- ede euiiriu or onts or yers 
in ny pces.
e nuers er tis out. e so- ced sic reproduction 

nuer o O is round , ic ens tt i  peope d 
one out ie s usu, ec ne person oud ve inected 
tree ne  peope, nd te nuer o inections oud ve 
rpidy snoed  unti ost o te susceptie  peope in te 
popution  ere inected. ein te eective reproduction 
nuer to round . ic ens te nuer o cses is 
neiter roin nor dindin rpidy reuired ssive so-
ci cnes. But vin de te ssive scrices needed to 
o ro round  to ., e coectivey de cided not to exert, sy, 
  percent ore eort, ic oud ve rout te nuer 
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don to .. t  doesn’t see ie  i cne, ut it oud 
ve ent tt rter tn reinin ste, te nuer o 
cses oud ve ved rouy  every to ees!*
n oter ords, O’s reproduction nuer in ny 

pces round te ord s rery ste, overin 
round .. iure . sos n iustrtive expe.  eter 
nd en n individu oud e inected it e iy un-
predicte, ut s n rete, socie ties ccopised soe-
tin uite scintin. rition eteen reions in O 
outcoes s driven rey y events tt ed to tis euii-
riu ein distured nd te nie in in one direction or
noter. t  ere  tose events  ins ie ne utnt vri-
nts, vccines ecoin vie, superspreder events, or  
overnent institutin  jor titenin or oosenin o poi-
cies in response to soci unrest. e euiiriu tended to i 
en te soc introduced y te event s i enou tt 
 peope’s evior dpttions (suc s orin ro oe or 
returnin to te oce)  eren’t e to copenste.
t rins us to our critic point: te ts o predictin 

 eter nd en  tese socs it occur oos notin ie 
te reur usiness o epideiooic odein.  ese re not 
te retes o iions o individu events. ey re in ct 
individu events tt ve ssive eects.

s n extree cse o te unpredictiity o O dets, 
consider in. or ost o te rst tree yers o te pn-
deic, te nuer o dets s uc ser copred to 
ost ny oter country. But in te , te inese  peope’s 
rustrtion it teir overnent’s strinent “zero O” 
poicy oied over. n eceer o tt yer, inese resident 

* is ccution ssues tt te “enertion tie” is ve dys, tt is, te dur-
tion eteen soeone ein inected nd teir inectin noter person.
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FIGURE3.1.  cse study o  te eect o  O interventions in e 
Zend. e rp sos te reproduction nuer o  O- in 
e Zend over tie, it rions soin uncertinty. e initi 

(“sic”) reproduction nuer, eore interventions en, is  
round .  er tis uic initi spred,  esures ie soci  

distncin decresed te rte o  rot o  te epideic, seen in  
te donrd curve o  te reproduction nuer. e nuer ten 

stys rery cose to . trouout te onts- on period 
represented in te crt. is ind o  unste euiiriu, ere  

te virus s neiter unceced nor rout  under contro,  
s seen in ny pces round te ord.

(Source: Binny , usti , endy , cren OJ, idins , ito ,  
n J. “e- ie stition o  te ective eproduction uer  
o  - o- in otero e Zend.” PeerJ (Octoer ):e.)

i Jinpin de cided to end te poicy, nd te oodtes opened. 
ccordin to ny estites,  tere  ere over  iion dets 
in    coupe o onts. t d een idey predicted tt 
tis oud ppen in’s zero O poicy oud ve to 
end t soe point, nd te virus oud ten rip trou te 
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popution ut  tere s no ood y to no o on te 
poicies oud sty in pce nd when te dets oud ppen.

Recap:ReasonsforLimitstoPrediction
e’ve ooed t te iits to prediction in di er ent res: 
eter, ie outcoes, cutur products, criin justice, soci 
edi, nd pndeics. n soe res,  tere re stron iits to 
prediction. n  oters,  tere’s stedy pro ress  tord eer pre-
diction, even i e  don’t no o ccurte  tose predictions 
 i et.

 e’ve so seen  e rod resons or iits to prediction. 
irst, in ny doins,  tere re iittions due to te dt tt 
is (or coud possiy e) vie. n te rie iies -
ene, it is pos si e tt incresin te size nd rnurity o 
te dt coud ed to eer predictions. t’s so pos si e tt 
or ccurte predictions, e oud need dt on ore  uns 
tn exist in te ord (te “ iion pro e”).
noter possiiity is tt  e’re not oservin te etures 

tt coud ene eer predictions. ec te cse o te sup-
portive neior suppyin ep nd ueerries to  stru-
in student.  ere it e undreds o suc etures tt 
e cn never oserve out  person,  ecuse tey re too spe-
cic or even te rest dt coection  process tt e coud 
underte.
 di er ent source o dicuty is te prediction ts itse 

ein too rd. or expe,  tere coud e socs tt no 
ode coud predict. n ie outcoe prediction, suc socs 
coud te te or o ccidents or innin te oery. n pu-
ic et,  tese coud incude  rndo uttion tt es  
disese spred uc ore uicy tn nticipted.
rediction coud so e rd  ecuse o eedc oops, ie 

te piction o s initi dvntes. uc piction 
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is pervsive cross doins:  epu oss in one’s rst jo, n 
ery revie or   or oo tt oosts  ter ses, or  reteet 
y  ous /ier ccount coud  ed to ccuutin 
dvntes tt oud ve een rd to predict ery on.
i ny, ny o te prediction tss  e’ve seen invove str-

teic decisions, suc s societ responses to O. en te 
nuer o O cses incresed, ddition preventive 
ecniss reduced te spred. en tey decresed, restric-
tions  ere esed.
n sort, soe existin iits to predictiity coud e over-

coe it ore nd eer dt, ie  oters see intrinsic. 
n soe cses, suc s or cutur products, e  don’t expect pre-
dictiity to et uc eer t . n  oters, suc s predictin 
individus’ ie outcoes,  tere coud e soe iproveents 
ut not drstic cnes. Unortuntey, tis  sn’t  stopped 
copnies ro sein  or in conseuenti decisions 
out  peope y predictin teir  uture. o, it is ipor tnt to resist 
te  sne oi tt’s redy in ide use  tody rter tn ps-
sivey ope tt predictive  tecnooy  i et eer.
n te next to cpters,  e’ turn to enertive ,  tecno-

oy ic, unie predictive , s een dvncin rpidy.
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Chapter 

THE LONG ROAD 
TO GENERATIVE AI

ga a  to  tecnooy tt is cpe o 
enertin text, ies, or oter edi. t is in te ery stes 
o ss doption, nd it is rd to predict its ipct on te 
econoy nd on cuture.
is oo is pririy out te iittions o , isedin 

cis out its cpiities, nd te rs it cn ene. But 
e soud strt our discussion o enertive  y cnoed-
in tt tou it is  porizin topic, te tecnooy is poer-
u nd te dvnces re re. e to o us re entusistic users 
o enertive , ot in our or nd in our person ives. e 
tin it cn e useu or ost noede orers peope 
o “tin or  ivin” suc s scientists or rcitects. ry 
studies so te potenti o enertive  or ssistin riters, 
doctors, prorers, nd ny oter proessions.1

ie enertive  is odesty ut eninuy useu 
or  re nuer o  peope, it is ore prooundy sinicnt 
or soe. n pp ced Be y yes connects ind  peope to
vounteers o ssist te in oents o need. e pp rec-
ords te user’s surroundins trou te pone cer, nd te 
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FIGURE4.1. n - enerted ie tt is so  unction Q code.  
  you te  picture it your pone, you soud see  U  

ere you cn nd ore suc ies.
(Source: ps:// rt . co / ery.)

vounteer descries it to te. Be y yes s dded  virtu 
ssistnt option tt uses  version o t tt cn de-
scrie ies. O course, t  isn’t s epu s  person, 
ut it is ys vie, unie  un vounteers.

 ere is  re counity o prorers nd tinerers 
drein up ne ppictions o enertive   every dy. 
 ere’s one expe: enertin ies tt re ot rtistic 
nd unction s orin Q codes, s son in ure .. is 
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isn’t prticury useu, ut te prorin invoved is excep-
tiony cretive. ocsin one’s cretivity in te use o ener-
tive  is  coon ctivity in prorer counities. ny 
unexpected uses  i surey rise out o tis ind o coective 
cretive enery.

On te ip side,  ere is just  s spe o te inds o 
rs tt ve risen.
n ery , New York Times reporter evin oose too i-

croso Bin’s ctot or  spin. n  to- our converstion, it
cied to e sentient, expressed  desire to escpe te ctox, 
decred tt it oved i, nd tried to convince i to eve 
is ie. t rote  ist o destructive cts, suc s cin, tt 
its “sdo se ” oud nt to do nd ten deeted te 
esse. oose descried its over e v ior s “ oody, 
nic- depressive teener o s een trpped, inst its 
 i, inside  second- rte serc enine.”
o e cer, Bin s not sentient. s o , ctots ve 

 ie noede o teir on desin, so e  soudn’t trust 
ctots’ cis out teseves,  eter on te uestion o 
sentience or nytin  ese. en  ctot cis to e sen-
tient, it is sipy prrotin nd reixin text on te internet 
out sentient , usuy ro te re o ction. Unortu-
ntey, tis type o output ro ots ends itse rediy to cic-
it edines, conusin  peope nd contriutin to pnic 
out .
eveopers cn prevent inpproprite outputs y ensurin 

tt en trinin ctots, te ots re iven expes o te 
inds o  tins tey re nd  ren’t oed to sy. Bin s soon 
xed. One oud tin icroso oud ve preepted tis 
pro e eore reesin suc  i- proe product. ncredi-
y, te co pny’s cie tecnooy ocer cied tt te 
pro e oud ve een “ipossie to discover in te .”
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t oud certiny not ve een true it te rit tes 
in pce.
enertive  s ed to  it o  od rus, nd tecnooy 

copnies ve repetedy cut etic corners in teir ste to 
reese products. is s de esier y te ct tt  tose 
copnies d spent te previous to yers eiintin or 
sideinin intern voices o coud ve tod te to tin 
tice nd so don. oty, in , ooe red to co-
puter scientists on its  etics te, init eru nd r-
ret itce,  er intern criticis o ooe’s pproc to 
text- enertion .

en  tere is te pro e o isinortion.  e Yor 
yer used t’s ep in preprin   e rie, presu-
y oivious to t’s disciers tt it cn enerte 
inccurte inortion. t de up   oe ist o e cses s
pre ce dents. e  yer sed it i te cses  ere re, nd te 
ctot sid yes not vin te iity to reconize tt tey 
ere e. t even de up entire judici opinions. e  yer
suied  rie sed on its nsers nd, unsurprisiny, ot 
into ot  ter it te jude. orneys cin penties  er 
suiin inccurte ries  ecuse o  use s ecoe  
coon occurrence.

Oter expes o ctot- reted rs re ore serious.

e copnion ctots, ic re intended to provide eo-
tion nd  ent et support. id n epideic o onei-
ness, ny  peope ve coe to rey on te. n ct, users o 
tese ots, on vere, reported tt copnion ots positivey 
ipcted te uity o teir ener soci interctions, teir 
retionsips it  iy nd riends, nd teir se- estee.

But te enets re not unior.  copnion ctot ced 
i s ipicted in te suicide o  Bein n. enty 
unste, e d ecoe isoted ro  iy nd riends. e 
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used te pp or six ees nd ted to it out is orries. 
er is det, ct rec ords soed tt te ot d encour-
ed i to i ise.
et’s turn to te donsides o ie enertors. ey ve 

redy d  jor netive ipct on ny proessions, no-
ty stoc potorpy. y py or  stoc poto rp o 
“utietnic roup o riends uin oeter” or “ety 
Ornic eetes on  ooden  e” en you cn put 
tose se propts into n ie enertor nd enerte 
oneor ten or  ree O course, ie enertors re trined 
on vst ounts o stoc potorpy or ic te poto-
rpers  eren’t copensted.
n ener,  reects te ises nd  stereotypes cptured in 

its trinin dt. is is especiy true o ie enertors. 
en  student on n nted to crete  inedn 
proe poto, se sed n  too to e  csu poto o 
er oo proession.9 t ve er iter sin nd ue eyes. 
noter expe is ens, n pp tt cretes styized ies 
ro potos. en  oen upoded teir ies, it enerted 
sexuized ies nd nudes.10

r orse tn unintended sexuiztion is intention sexu-
iztion.  ere is  counity o prorers o use  to 
enerte pornorpic ies o vri ous ee ceerities, 
depictin  nner o sexu cts. e tecnooy cn just s 
e e used on unsuspectin everydy  peope.11

t soud e e o  tis re  tese te roin 
pins o  nscent tecnooy or is tis inerent to te y 
it ors nd s te tecnooy dvnces, t ne rs 
it rise
ec tt e  ornized  deveopers’ cis out teir 

products on  spectru o trutuness in iure .. oe 
products do t it sys on te tin.  Oters  don’t or t . n 
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eteen  tose to extrees re products tt re useu ut 
oversod. c o  tese cn e ru, in di er ent ys. en-
ertive  is  ixed .
 is ood t certin  tins, ic is so t cn e it 

prticury ru. or instnce,  is very ood t enertin 
stoc potos, nd tt’s excty t es it ru to te 
stoc poto rpers ose potos  ere used to trin  it-
out copenstion. But  tere re iittions to t enertive 
 cn e reisticy used or, nd ype out ctots nd c 
o reness o  tese iits s ed to serious pro es.  
yer cn useuy use in ct, even eore enertive , 
e tec s  ture industry ut needs to use it discern-
iny. i ny, e so nd soe sne oi, suc s  supposed 
“root  yer” product tt cn rue cses eore te upree 
ourt.  cn provide o- eve ssistnce it iin  e 
ries, ut utonoousy ruin  cse eectivey is r eyond 
its current rec.1

e vried ndscpe o enertive  ppictions resists  
sipe crcteriztion o te iits o te tecnooy. o, in 
order to evute cis out te tecnooy’s current or 
uture cpiities nd to identiy sne oiit is necessry 
to understnd o te tec itse ors.
n tis cpter, e  i expore enertive  trou te 

istoric rc o te ides tt o into it.  your rst exposure to 
enertive  s  ctot ie t or n ie ener-
tor ie idjourney, you it e surprised to no tt tis 
tecnooy s n eity- yer istory. t is in ct te resut o  
on series o rdu iproveents.1

etrcin tis pt  i ep us uid up our intuition out 
te utiity nd iittions o tis tecnooy one step t  tie. 
t  i so tec us soetin out te cuture o te  re-
serc counity. nd  i prt o te pyo o tis cpter 
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is psycooic once e understnd te inner orins o 
enertive  nd it no oner ees so ysterious, e  i e 
etter enty euipped to resist te tendency to deer to 
cis de y  tose o uit it.
o e cer, tis cpter is r ro  copete istory o . 

ere  ere ny oter ors in te rod tt coud  up entire 
oos. e  i iit ourseves to te dvnces tt rout us 
to  tody’s enertive  systes.
et’s dive in.

GenerativeAIIsBuiltonaLongSeries
of InnovationsDatingBackEightyYears

n , neuroscientist rren cuoc nd oicin ter 
is puised  tetic ode o o  neuron oper-
tes.1 e ide is  sipe: neurons re connected in te rin y 
synpses. ynpses re ie ires. ey crry n eectric sin 
in one direction ro one neuron to noter.  neuron res 
tt is, enertes n eectric sini  tere is enou sin 
coin into it trou synpses.

 ody e no tt tis ode is vsty oversipied. ti, 
te ide tt te rin opertes y ccutin e- understood 
tetic orus eit on  sce o triions o 
neurons s inspirin to ery  resercers. ey  ere 
 eer to ppy tis ide to te pursuit o n inteient cine, 
strtin y uidin  ecnic version o  sine neuron.
is s rst cieved y rn osen,  psycooist, 

in te te s. is te custo- uit  coputer, son in 
ure ., to ipeent t e ced  perceptron.1 esined
to e te rtici euivent o  sine neuron, te perceptron
coud distinuis eteen to di er ent spes, sy  trine 
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FIGURE4.2. e cer syste o  te perceptron.
(Source: tion useu o  te U.. vy- -- (U ), 

uic oin, ps:// coons . iiedi . or /  / index . pp  curid​=​01009.)

nd  sure, or eteen to di er ent eers. t d our undred 
inputs, ec input representin  pixe.  ose our undred pixes 
ere rrned in   ×  ie ic s enerted y  prii-
tive diit cer.
e reson te perceptron s excitin s tt it coud 

ern to cssiy ies itout vin te spes o eers 
nuy prored into it. t cssied ies sed on te 
strents o te connections eteen ec pixe nd te output 
unit ( tese strents re ced “eits” in ).  you trined 
te ode y eedin it  unc o pictures o “” nd  unc 
o pictures o “,” sy, nd tod it ic pictures corresponded 
to ic eer, it oud utoticy djust te strents o its 
connections ccordiny, so tt it coud ten correcty cssiy 
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ny  or  ie it s presented it. e perceptron s one 
o te rst cine ernin systes ever uit ( cecers-
pyin pror tt erned ro its  istes d een uit
 e yers prior1).
ote tt te cine coud do ony inry cssiction, 

tt is, distinuis eteen to di er ent spes.  you nted
to use it to cssiy n ie s one o te tenty- six eers 
o te  nis pet, you’d ve d to e it sustntiy 
ore copicted.
 osen perceptron cn e tout o s  seuence o 

our undred nuers representin te eits or connection 
strents.  ose nuers re enerted s prt o te ernin 
or trinin  process, nd toeter tey copetey deterine its 
unctionity.  e rote te out on  piece o pper, nyone 
coud use tt inortion to uid  cine tt oud or 
excty te se y.

 ody’s neur netors cn so e descried s  on se-
uence o nuers. But or te rest odes, tt seuence 
oud e over  iion ties oner tn te perceptron’s.  
you printed it  out, it oud e  stc o pper undreds 
o ies i.  s coe  on y. et’s te  oo t o 
tt ppened.

FailureandRevival
Just s  sine neuron in te rin  cn’t do uc in isotion,  
sine perceptron  isn’t prticury useu. o resercers strted 
ooin into uidin ier neur netors, it neurons r-
rned in “yers,” one yer eedin into te next.
ese utiyer netors  ere in  sense eore teir tie, 

nd tey exposed te iittions o coputin poer in te 
id- tentiet  century. or expe, uy connectin ec 
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yer to te next yer s coputtiony expensive. n tis 
desin, i  tere re one tousnd neurons per yer,  every neu-
ron in one yer oud need to e connected to  every neuron 
in te next yer, resutin in  iion connections per yer. 
e rdre t te tie s not cpe o  runnin  tese net-
ors, so resercers insted ocused on netors it ore 
iited connections.1 But  tese netors  ere noere ner 
s cpe s uy connected netors oud ve een.
s  resut, interest in neur netors ded in te s, nd 

te  reserc counity’s ttention turned to syoic 
 systes. yoic systes re  very di er ent y to uid , 
nd tey ve  pre istory to neur netors, ic e 
 on’t dive into. But it is ort understndin teir sics. ie 
neur netors operte on nuers suc s y utipyin 
nd ddin te toeter syoic systes operte on dis-
crete syos or cteories. ie neur netors ern ro 
dt, syoic systes ve teir rues prored into te. 
ie neur netors see sttistic perns, syoic systes 
do ccutions or use oic resonin. One expe o  sy-
oic syste is  cess- pyin coputer tt exines iions 
o possiiities o te or “  py , y opponent it py 
Y, nd ten  coud py Z, nd  oud e innin.”
e cne in te retive interest in neur netors nd 

syoic systes s te rst in  repeted pern. en te 
 counity ecoes excited out  pr tic u r pproc,  
eedc oop is creted in ic resercers nd unders inu-
ence ec oter to prope or in tt re orrd. eer 
 revieers, o ve  i nd in decidin t reserc is pu-
ised, re oen septic o reserc on pproces tt ve 
en out o sion. s  resut, te ed oen oves in sync 
 tord te pproc o te oent, ost entirey ndon-
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in  erier reserc prors. is is t ppened to neur
netors reserc in te s (nd in ct, syoic systes 
re in suc  position  tody).
ince te s, neur netors ve ridden sever ves 

o popurity. e rst reviv ce in te s, en reserc-
ers estised to ipor tnt nd reted ides tt reinvio-
rted neur netor reserc. irst, it eps to e your 
netor deep in te sense o vin ny yers, s son in 
ure ., i coputtion cpcity os. t’s  ecuse te
stcin o yers os te netor to ern incresiny co-
pex concepts. ( e’ see y in  oent.) econd,  cever 
orit ced cproption cn trin deep neur net-
ors. ou  tese ides ve  on istory, tey ce to-
eter in  pper in te journ Nature in .1 One o te 
utors s eorey inton,  ter reconized it  urin 
rd (oen reerred to s te oe rize or coputer sci-
ence) or is contriutions to .

But in te s, neur netors ced noter period o 
decinin interest. ey  ere suppnted y  di er ent tec-
niue ced , ic stnds or upport ector cine. 
espite te ne,  reers to n orit, not  pysic 
cine.
s ece  popur  ecuse tey  ere ore coput-

tiony ecient tn neur netors nd tereore coud e 
run on ceper rdre. or expe, since te s, te 
United ttes ost  ervice d een usin diit reconition 
cines to utoticy sort i y zip code.19,0  e yers 
 ter, s  ere son to e s or ore ccurte tn neur 
netors t diit reconition, ie so ein ore ecient.1

is deonstrtion d  i ipct on cine ernin 
resercers.
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FIGURE4.3.  ve- yer neur netor it rndo eits  
(represented y te ticness o  te connections).

ody, te coputtion dends o ndrien diit rec-
onition re trivi, so s ve no re dvnte. nd on 
te ore copex ie pro cessin tss tt  e’ discuss 
in te next section, s  don’t or e t . But te inds 
o tss tt oud so te superiority o neur netors 
ere sipy not on te rdr c ten. Besides, s ce 
it net tetic teory tt expined y tey ored, 
ic ppeed to resercers. eur netors, in contrst, 
ere  it o  c ox. e uestion o o ipor tnt it is to 
understnd y ernin orits or s nd sti is 
deted topic in , s is te reted uestion, s it ore ipor-
tnt to ve teoretic understndin (sed on tetic 
proos) or epiric understndin (sed on experient 
evidence)
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TrainingMachinesto“See”
n , te ed o coputer vision s soet stnnt. 
ei- ei i,  ne proessor t rince ton, eieved tt te 
oenec  sn’t due to  c o cever cine ernin od-
es, ut rter to  c o vie dt to trin  tose odes.
e resoned tt ore dt oud  see on- stndin detes 
out t tecniues  ere est or coputer vision: neur 
netors, s, or oter tecniues. e sseed  te to 
coect  i dtset o ies ro te e, ic tey ced 
eet. nitiy, er ides  ere scoed t nd te proj ect 
received  ie undin, yet te te pressed on.
i needed to ire  peope to nuy e ots o ies 

eter ojects ie “ie” nd “ct” or concepts ie “ner”
so tt  coud ern t  tose ojects or concepts ooed 
ie visuy. is ts s  oin to e rd on  soestrin 
 udet. By cnce, se erned o zon ecnic ur,  
esite tt enes  peope ro  round te ord to co-
pete s onine tss or pennies. is ceper pproc to 
dt nnottion de te proj ect pos si e.
n , i nd er rdu te students, y ten vin 

oved to tnord, unced eet puicy. t te tie, it 
d out tree iion ies rrned into over ve tou-
snd cteories, nd it oud eventuy ro to over ten i-
ion ies.
eet  didn’t e uc o  sps. But te ooin 

yer, ed y rdu te students O ussovsy nd Ji en, 
te te unced  copetition to see ic  ode coud 
ost ccurtey cssiy ies. ey seected  suset o 
eet consistin o out  iion ies nd desinted 
it s te trinin dtset. ny resercer coud prticipte y 
trinin  ode on  tose ies, nd te odes oud e 
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rned y o ccurtey tey cssied ies in noter des-
inted set o one undred tousnd ies.
unnin copetitions ie tis is  tie- tested trdition in 

 deveopent. t is extreey esy or  resercers to oo 
teseves into tinin tt  ode is ore cpe tn 
it ctuy is. or instnce, tey it evute it usin dt tt 
is prticury esy or te ode to cssiy. Or tey it 
evute o e te ode ors usin te dt tt s used 
to trin it ie tecin to te test. rou  tese copeti-
tions, resercers cn ensure tt every one uses te se trinin 
dt nd tt te test dt is ept secret. e resut is  eder-
ord tt represents  ir test o odes’ cpiities.
t is tis prctice o encrin tt s istoricy -

oed rpid  deveopent. o evute  ne proposed ide 
or iprovin , resercers  don’t need to creuy nyze it 
to or n opinion, uc ess it or te cuersoe peer 
revie  process to ei in. ey cn sipy oo t  eter te 
ide resuts in n iproveent in te stte- o- te- rt ccurcy 
en used on one or ore encr dtsets. urter, te 
tes to odes tt di er ent resercers propose cn oen 
e coined itout uc eort.
n te rst to yers o te eet copetition, te in-

nin odes ic  ere sed on s d i error 
rtes, iscssiyin over  urter o te ies. vin suc 
i error rtes ent tt  tese odes coud not e used in 
prctice, or instnce, to utoticy e potos to ene 
 ter sercin in  cer pp.
n , ex rizevsy, y utsever, nd eorey inton 

de cided to te  crc t te eet copetition usin neu-
r netors, ic y ten d een rnded “deep ernin” 
 ecuse o te ey insit tt vin ore yers (dept) i-
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proves ccurcy. rizevsy s  rd student o oud 
 ter or t ooe. utsever oud o on to coound 
 Open. inton, te oreentioned urin rd inner, 
d puised te Nature pper on cproption tenty- 
ve yers previousy.
t too te  yer to deveop teir neur netor, ic 

tey ned exet. ey ned to pus te nuer o 
yers to eit, ost unpre ce dented t te tie, usin  ne 
tecniue tt de it pos si e to trin deeper netors.  
o tis reuired ssive coputtion poer, ut ortuntey 
or te, suc poer d just ecoe vie.  e yers 
prior, rdre copnies d ured out o to repurpose 
te extreey poer u ut iy speciized rpics pro-
cessors (Us) used in video es. n , te yer or on 
exet strted, resercers d or te rst tie puised 
detis on o to use Us or st  trinin. e exet 
te s e to uid on tis pproc.
ey entered exet into te  contest. t on y  s-

sive rin:   percent ccurte copred to   percent,  di-
erence unerd o in  e o inces. t ieditey ece 
ovious to resercers tt deep ernin oud e te y to 
o in coputer vision, overcoin te previin septicis o 
te pproc. n tt oent, te ed o  cned per-
nenty. ssive inux o resercers rced to te  tese ne 
deep- ernin- sed odes, nd tree yers  ter te stte- o- 
te- rt ccurcy surpssed   percent, enin  se o never-
eore-possie prctic ppictions.
oon te orits ot ood enou tt te dept te 

nuer o yers s no oner constrined y coputin 
poer nd coud e ritrriy i. By , soe odes d 
e over  undred yers.
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TheTechnicalandCulturalSignificanceof ImageNet
eet d  ue ipct on  reserc, even eyond co-
puter vision. irst, it soed tt no oter non tecniue 
cn copete it deep neur netors or perception tss. 
round te se tie, deep ernin outperored trdition 
etods on speec reconition tss; its success in coputer 
vision soed tt tt s no coincidence. e use o oter
cine ernin etods ie s in coputer vision 
uicy dis ppered. itin  e yers, deep ernin ce to 
e seen s te pproc o coice or n expndin set o -
cine ernin ppictions, especiy  tose ere re dt-
sets  ere rediy vie. or expe, ny o te orits 
 eind soci edi nes eeds use deep ernin. ey re 
trined on our coective e v ior, suc s t e cic on or 
coent on.
n cses ere dtsets  ere not rediy vie, eet 

soed te vue o ssein suc dtsets.  ince te 
 eet er, dtset sizes ve ony incresed. n , ooe 
reveed tt it interny used  dtset o tree undred i-
ion ies or trinin odes; tt’s tree undred ties 
rer tn te trinin dt or te eet contest.9 ny
ctots re trined on  dtset ced te oon r, 
ic is  coection o over tree iion e pes totin 
triions o ords.0

eet so de cer tt rpics pro cessors re es-
senti or trinin deep neur netors. opnies suc s 
,  nucturer o rpics pro cessors, eneted i-
ensey ro tis oo. n , it ece  triion- dor 
co pny.  ese dys, te vst jority o  coputtions, 
ot in dt centers nd on consuer devices, te pce on 
dedicted cips tt re very siir to rpics pro cessors ut
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re ore optiized or neur netors. or expe, te cip 
used in te ione  ro, reesed in , cn peror out 
sixteen triion tt’s sixteen iion iion ritetic c-
cutions per second.1 e rcs o coputers used in dt 
centers re, o course, tousnds o ties ore poer u.
t est s ipor tnt s te tecnic siniicnce o 

 eet is te y it  sped te cuture o  reserc nd 
deveopent. t  eiter ve rise to or contriuted to ny od-
ern  prctices.
e scrpin s ecoe te stndrd y to coect text or 

ies ro te internet or  trinin. crpin is done y 
ots, or utoted e rosers, tt rec ord te contents o 
iions o e pes, nd in soe cses (ie te eet 
copetition), tis dt is ten eed y  uns.
e dt nnottors on zon ecnic ur  ere 

typicy pid o es, out to dors per our.  urter, 
eet deveopers did not copenste te poto rpers 
o creted te ies, ost o o did not no tt 
teir or oud end up s trinin dt. eet operted 
on  s  udet nd it not ve existed i not or tis 
y o terin nd nnottin dt. But even  tody, co-
erci proj ects y triion- dor copnies operte te se 
y.

One donside o scrped dtsets is tt it is rd to nuy 
exine te or proetic content. eet contined 
nuerous surs nd oensive es, s e s pornorpic 
ies o  peope o did not consent to teir incusion in te 
dtset. e eet te reesed tered versions uc 
 ter, in  nd .,

ese x prctices  ere ten up y copnies, nd s  
resut, teir products soeties eve in unintended ys. n 
,  user o ooe otos discovered tt te pp ted  
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poto o i nd  riend, o re ot Bc, s “oris.” n 
response, ooe nd ppe sipy prevented teir potos 
pps ro ever producin tt e, even or pictures o  ctu
oris. resuy, xin te trinin dtsets s not con-
sidered n option. it yers  ter, you sti  cn’t serc or 
orisor ost oter priteson  tese pps.
ven eore eet, nery te ony y to et n  in-

novtion ten seriousy y te reserc counity s 
to cieve stte- o- te- rt resuts on  encr dtset. 
eet urter entrenced tis nor. s e entioned 
 erier, encrin does o rpid pro ress ut it is  
one- diension ind o pro ress tt y not represent t 
e nt out o  in te re ord. or expe, ost enc-
rs  don’t  esure te extent to ic odes reect cutur 
ises nd  stereotypes.  enineers, enie, ve on 
copined tt encr- etin odes re too copex, 
nd ence too so nd rie to use in re pps.
eet provided urter evidence o te on- stndin 

oservtion in  tt etods tt reied on encodin expert 
noede  ere eventuy outperored y etods tt re-
ied on te cine discoverin tt noede ro dt. s 
ery s , renoned ntu r nue pro cessin resercer 
rederic Jeine sid, “ very tie  re  inuist te peror-
nce o te speec reconizer oes up,” te ide ein tt te 
presence o experts indered rter tn eped te eort to 
deveop n ccurte ode. rior to te use o deep ernin, 
coputer vision resercers nd- coded orits or con-
vertin pixes into conceptuy eninu ee ents o ies. 
 o tt proved unnecessry nd even counterproductive. 
But, yet in, te sence o experts so es it rder to 
ssess te e v ior o  systes on diensions not cptured 
y te encrs.
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oetin  ese is ost in tis uest or ener- purpose 
etods tt  don’t reuire  un expertise: en te ode 
is not tiored to te ts t nd, it it reuire ny ore 
trinin expes to rec  iven eve o ccurcy. But vin 
estised  cuture ere existin dt cn e pproprited 
or cine ernin, tis did not see ie uc o  rrier 
in te  counity.
n deep ernin, resercers use  sine orit cross 

te ord, it inor vritions. t’s ced rdient descent, 
nd te ide is sicy to te te eits (connections e-
teen neurons) y  tiny ount  every tie te ode es
  iste. o e sure, s iproveents to tis orit re 
reuenty discovered. But te eect o  tose iproveents is
iny to e trinin ster, not to ene ne ppictions. 
t’s incrediy epoerin to  deveopers tt tey  don’t
ve to desin  ne oritenever tey nt to tce  
ne ts. t y e rd to eieve, ut te se ernin o-
rit is  eind ctots, text- to- ie enertors, nd tou-
snds o oter  pps tt peror vried unctions. t 
diers is te trinin dt nd te rcitecture (te rod pt-
tern o connections eteen neurons).
i ny, eet continued te cuture o open noede 

srin in  reserc. t s   ret deonstrtion o o 
uicy pro ress coud ppen i resercers uit on ec ot-
er’s or. ven tou ny o te contestnts ored or 
copnies o  ere in copetition it ec oter, te nor
o openness ed sy.  one co pny de cided not to puis 
its etods,  resercers oud nd it ess ppein to or 
 tere,  ecuse tey nted teir discoveries to contriute to 
 un noede nd not just to  co pny’s oo ine. 
is oud put suc  co pny t  copetitive disdvnte. 
 ody, tis cuture s cned to soe extent s copnies 
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prioritize prots. e uestion o  eter  noede soud 
e sred or idden s ecoe  jor s point in te 
counity.

ClassifyingandGeneratingImages
et’s te  inute to understnd y deep neur netors 
or so e or ie cssiction nd enertion. onsider 
te poto rp o  do pyin in  pr, son in ure ..
 you zoo in r enou on tis poto on  coputer, you’

see tt it consists o pixes coored dots. But on zooin out
 it,  tese dots turn into perns, spes, nd ojects. You it 
notice te coor contrst eteen te do nd te cround, 
te texture o te ur, or te spe o te  in its out.
 deep neur netor is trined to discover  tese types o 

visu concepts sed on o te pixes re rrned. ruciy, 
te yers o te netor encode successivey ore copex 
concepts. e concepts in ec yer uid on  tose in te yer 
tt precedes it.
e cn see tis concept in te ies in ure ., de 

vie y ooe resercers. t is  deep neur netor 
trined on eet. c ie sos te input pern tt 
te correspondin neuron erns to detect.  rier yers ocus 
on  sipe concepts suc s edes, textures, nd ptterns, 
eres  ter yers re e to detect ojects’ prts nd,  ny, 
specic ojects, ie te do in te poto in ure ..
is understndin eps expin  socin discovery tt 

ce out o te eet contest: once  ode is trined to 
cssiy ies, it cn e dpted to  vriety o visu tss it 
retivey  ie eort, trou   process ced ne- tunin.
s just one expe, consider reverse ie serc tt is, 

usin one ie to nd ny oter siir ies on te internet. 
is is ziny useu. en  you’re out on  , you cn 
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FIGURE4.4. o do neur netors cssiy ies o  dos
(oto y Bue Bird: ps://  . pexes . co / poto / do - in - c  

- cor - it -  - in - teet - 10 / .)

snp  picture o  tree it your pone nd instnty ern 
ic species it is.
t turns out tt te rd prt o ie cssiction is et-

tin  ode to ern te visu structure o te ord its pt-
terns, ojects, nd so on. is is t  deep ernin ode 
uses ost o its yers or ut te n yer. e n yer 
is   sipe  process o convertin  tose concepts to es te 
ords or cteories e use to descrie ies.
t te penutite yer, te ode outputs  seuence o 

nuers, ced  vector, tt corresponds to  i- eve descrip-
tion o te ie. s son in ure ., to ies o dos 
 i resut in seuences o nuers tt re cose to ec oter. 
o ies o oernins  i e even coser, nd  ies o 
te se oernin coser sti. o, i you strt it n ie 
o  oernin, convert it into  seuence o nuers, nd 



FIGURE 4.5. Visualization of some of the concepts learned by  
a deep neural network trained to perform image classification:  

edges (le), textures, paerns, parts, objects (right).
(Photo by Olah et al., “Feature Visualization.” Distill, 2017.  

hps:// distill . pub /  / feature - visualization / .)
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FIGURE4.6. ustrtion o  vector siirity, it our seuences  
o  sixteen nuers visuized trou coor codin.  is  percent  

siir to B,  percent siir to , nd unreted to . ypoteticy,  
 nd B it resut ro ies o  te se do,  ro  

noter do, nd  ro, sy,  ivin roo.

oo or siir seuences in  dtse, you  i nd oter 
oernins. t’s  stunniny  sipe pproc.
o r, e ve ted out o ies cn e cssied.

But toos ie -  nd te iusion o us to enerte 
ies, not just cssiy te. o do tey or
e doinnt type o text- to- ie tecnooy in use  tody is 

te diusion ode.  ese odes ern o to rduy trns-
or n ie consistin entirey o rndo pixes, ced noise, 
into  structured ie. e ey insit is tt i you eep ddin 
noise to n ie, it  i eventuy ecoe unreconize
ie sttic on   screen.  ode cn ten ern te reverse
process o convertin noise c into reconize ies, iven 
 cption or te ie, s son in ure ..
is trnsortion is uided y  trined neur netor. 

e ode s erned, typicy usin  re dtset o ies 
nd teir cptions, o to proressivey spe tis noise into 
reconize ors. t ec step, te ode es predictions 
out t te n ie soud oo ie, sed on its trin-
in nd te cption o te ie. t ten djusts te current 
noisy ie to ove coser to tt prediction. is is done it-
ertivey, it ec step renin te ie urter.
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FIGURE4.7. enertin n ie o   do usin  diusion ode.
(oto ro on Y, “enertive odein y stitin rdients o  te t 
istriution” (o). y , . ps:// yn - son . net / o / 01 / score / .)

n order to e useu, text- to- ie odes need  re ount 
o dt. s e ve seen, one o te ey insits o te eet 
cene s tt usin  dtset it over  iion ies 
coud uittivey iprove te resutin odes. is is douy 
true or enertive odes. e dtset used or trinin te 
iusion contins iions o ies,  tousndod increse 
over te eet dtset.
it tis understndin o ie cssiction nd ener-

tion, e re in  eer position to understnd te rs tt rise 
ro te ys in ic  tese tecnooies re uit nd soe-
ties ()used. n te next to sections, e  i e  rie 
detour ro our tecnic exposition to discuss  tese spects.

GenerativeAIAppropriatesCreativeLabor
e success o  enertive  depends on te viiity o  
re ount o dt. tiity  used  dtset o over ve i-
ion nnotted ies scrped ro te internet to uid te text-
to- ie too te iusion. But te rtists o creted tis 
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trinin dt  ere never sed or consent.9 opnies ci 
tt teir use o ies s trinin dt s  under te ir use 
provision o U.. copyrit , ic os cretors to use 
copyrited teris itout perission in soe circu-
stnces.0 But  tese s  ere st revised in . t te tie, n 
ppiction tt coud utoticy enerte psse ies 
nd text coud not e  iined, et one proiited y .
e  e nd etic uestions re even ore cute en 

you consider te ct tt ie enertors o you to ener-
te n ie in te stye o  pr tic u r rtist.
enertive  odes cn so “eorize” teir trinin 

dt. t is, tey cn output ner- exct copies o ies nd 
text in teir trinin dt. es enerted usin -  nd 
te iusion occsiony incude terrs ro stoc 
ie esites suc s uerstoc nd ey es, soin 
o prevent terred ies re in te dt nd o es-
iy te ode cn repicte prts o its trinin dt.

You cn test eoriztion y proptin n ie enertor 
to produce ny ous pintin. iure . sos  striin ex-
pe. s ie enertion tecnooy dvnces, its iity to 
reproduce ies o pintins s een ein ore ccurte. 
n soe cses, tou not ys, even retivey  oscure ies 
in te trinin dt ve een ound to e eorized.
ecnic  esures re ein deveoped to e it ess iey 

or enertive  toos to output copies o ites in teir trin-
in dt. But soe odes ie te iusion ve een 
openy reesed nd ve redy een donoded undreds 
o tousnds o ties. Once  ode is de vie or 
donodin on te internet, it is nery ipossie to restrict 
o it is used.
e riictions re serious. rtists nd poto rpers

ve d teir or nd stye copied itout copenstion.1,



FIGURE4.8. ext- to- ie too idjourney repictes te on is.
(Sources: Le: Oriin, y eonrdo d inci usée du ouvre, uic oin, 
ps:// coons . iiedi . or /  / index . pp  curid​=​10 .  Right: idjourney.)



FIGURE4.8. (continued)
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FIGURE4.9. rtttion s ooded y siir ies upoded  
y rtists protestin enertive .

oeties te enerted ies even incude rennts o rt-
ist sintures. retors see none o te prots. e er is tt 
 tese toos  i e used to repce rter tn uent  un 
rtists, especiy or routine coissions ie cover ies 
nd co pny o os. nd i e overeiny repce rtists 
it enertive , ose dt  i trin te next enertion o 
 odes
retors re tin c. n eceer , rtttion, n 

onine rtist counity, s  idespred counity protest. 
rtists  stopped upodin oriin ies nd sped te 
esite it te son son in ure .: “o to  es.”

ny rtists nt deveopers o enertive  to nd  y to 
or it te rter tn sipy usin teir or itout 
copenstion, consent, nd credit ie  oters see te tec-
nooy s irredeey ru to rtists, rt, nd cuture.
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AIforImageClassificationCan
QuicklyBecomeAIforSurveillance

Unie predictive , ic is dnerous  ecuse it  doesn’t 
or,  or ie cssiction is dnerous precisey  ecuse 
it ors so e. e se tecnooy tt cn e used or 
ie cssiction nd reverse ie serc so os or 
ss surveince. e cssiction nd ce reconition re 
tecnicy very siir.
roetic uses o overnent uses o ci reconition 

ound. e out oren overnent nded over  i-
ion potos o visitors to te country to  privte co pny to 
deveop  ce reconition syste., n , te stte o 
enn in ndi ced  suit  ecuse poice potorped 
 peope itout consent or expntion durin routine trc 
stops. enn s te iest nuer o ce reconition 
toos ein uit o ny stte in ndi, nd  peope suspect teir 
potos  i e used s trinin dt or  tese systes. ever 
inese strtups se ce reconition systes to te overn-
ent. ey proci te eectiveness o identiyin te inor-
ity Uyur popution sed on ies.9

ervie  is  co pny tt ses ce reconition tec-
nooy nd s ced criticis or te y it uit its tecnooy 
nd te y it s een used.0,1 ervie coected tenty 
iion ies o  peope ro soci edi to crete  dt-
se. ny isuses o ervie’s product ve een reported. 
e co pny’s on epoyees used te ce reconition pp 
on unsuspectin  peope to trc ere tey d een nd t 
tey did or  ivin. Unenonst to te puic, poice ocers 
in unicipities cross te United ttes used ervie’s pp. 
Ocers used te too even en teir deprtent d not 
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pproved it, nd tey used it or resons unnon to te puic 
or teir supervisors, soin te x enorceent o rues on 
ce reconition.

ci ny sis tecnooy is so ein used on pysic 
iords. nsted o  iord dispyin  constnt or  ro-
ttin set o dvertiseents, copnies re usin  to reco-
nize te crcteristics o  peope ooin t  iord, suc 
s teir e nd ender, nd cnin te dvertised product 
to tior it to teir deorpic., t is not rd to iine 
tis  oin  step urter; copnies coud use ce reconition 
to identiy ec pssery nd tior dvertiseents sed on 
teir person  inortion nd interests. c o us it see 
 di er ent dvertiseent en e oo t  iord ie 
te onine dvertiseents e et ro ceoo nd ooe. 
 tis sounds rit out o  dystopi, tt’s  ecuse it is 
personized pysic iords pper proinenty in te 
  Minority Report.
e expect copnies to continue deveopin surveince 

toos.  er , it’s ood or usiness ervie  is vued 
t over U  iion. But puic pressure, dvoccy, nd 
reution cn cur o  is used or surveince.
en ervie’s use o puicy vie dt ce to 

it, privcy reutors in sever countries strted investit-
in te co pny. ey sed ervie to deete citizens’ ce 
reconition dt in ty, rnce, ustri, nd te U. rnce 
nd ty ec iposed  ne o U  iion, nd te U 
iposed  ne o B . iion. nd’s privcy reutor 
opened n investition in , s  resut o ic te co-
pny  stopped sein its ce reconition toos in nd. n 
, te country’s privcy coissioner recoended  
ortoriu on usin ce reconition y poice nd privte 
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industries. troner reutions nd ore puic pressure  i 
o  on y in curin  or surveince.
enes ro counity  ornizers, ctivists, nd civi 

rits dvoctes ve proven successu in ein te ention 
o poicyers. Over  dozen U.. unicipities ve nned 
ce reconition  er idespred puic dends y dvoccy 
roups nd counity  orniztions.  e’ coe c to te 
potenti o reution to cur  rs in te st cpter.

FromImagestoText
et’s no return to our tecnic discussion o enertive , 
turnin to text enertion.
o recp, deep ernin es it pos si e to ppy te se

ernin orit to ny di er ent tss.  e oo t te 
code tt is used to uid n ie cssier usin eet, 
retivey  ie o it is specic to te ct tt t’s ein cs-
sied is ies. e ct tt te eits o te trined ode 
correspond to visu concepts is  conseuence o te trinin 
dt, not te orit.
o t oud ppen i e trined te ode y eedin it 

text insted o ies e coud ive it  unc o nes rtices, 
ec eed y topic. Once trined, oud it ten e e to 
cssiy ne rtices y topic iiry, coud e trin oter 
useu toos, sy one tt deterines  eter  soci edi 
post out  ovie expresses positive or netive eeins t 
oud e n in ter est in y to uid  roeter o puic 
opinion out  ovie on its openin eeend. Or perps e 
coud trin  cssier to deterine  eter  piece o text is 
intended to e unny, ic s trditiony een  notori-
ousy rd proe in 
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One ovious dierence is tt ies re de up o pixes 
ie text is de up o crcters. But tt’s ctuy  re-
tivey superci dierence, nd e coud te te code to 
ccount or it.  uc ier pro e is tt te structure o 
ies is di er ent ro tt o text. es ve  stron spti 
structure; ec pixe is strony correted it  tose ner it. 
ext is di er ent. ords re reted to djcent ords, ut  tere
re so so- ced on- rne dependencies. o understnd 
t tt ens, consider tis cssic joe:

Accordingtounofficialsources,anew simplifiedincometaxform
containsonlyfourlines:

1. Whatwasyourincomefortheyear?
2. Whatwereyourexpenses?
3. Howmuchhaveyouleft?
4. Senditin.

or te puncine t te end to e sense, you ve to 
reeer tt te joe is out incoe tx, ic s en-
tioned ner te einnin. e correct interprettion o  sen-
tence it ine on one or to ords tt  ere entioned 
ny prrps  erier.
es re ess iey to ve suc on- rne dependencies.

 pixe in one corner o te ie is uniey to cne o e 
e sense o noter corner o it.
esercers ve tried ny ys to cpture tis on-

rne structure in text. But  unti te te s, it reined  
i cene. ry utoted nue trnstion pps 
ored e or sort sentences ut rn into trou e it on-
er ones. or n pp suc s  ctot tt ust reeer te 
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context o te converstion cross ny, ny sentences, tis 
s  i pro e.
 retrou ce ro ooe in . t s  rute-

orce soution invovin coputin  i trix  rid o 
nuers en pro cessin  piece o text. e trix unti-
ed te deree to ic ec ord in te text s reted to 
every oter ord. ro cessin i trices s just te ind o 
ts t ic Us exceed,  ecuse it invoved perorin 
 re nuer o ccutions in pre. By , Us d 
ecoe uiuitous in .

Usin trices to cpture spects o structure in nue, 
neur netors re e to uid up successivey ore 
copex concepts s inortion os trou teir yers, 
just s tey do it ies. uppose te input ein pro-
cessed is  story. e oer yers o te netor it trc 
sipe retionsips suc s te connection eteen  noun 
nd its correspondin ver. s te netor “reds trou” 
te story, ier yers y eep trc o inortion out 
crcters, suc s retionsips, octions, personities, nd 
os.
oin c to te incoe tx joe, oer yers  on’t e 

te connection eteen te suject o te joe nd its punc-
ine, ut ier yers  i.  ody, t s no pro e 
expinin tis joe nd  oters ie it. n ct, tis trix s 
te in innovtion tt ened n rcitecture ced te 
rnsorer, ic is te T in t.

But it  inute. o r,  e’ve ted out o you cn 
uid  neur netor to classify  piece o text. o does 
t ctuy generate text
t turns out tt  oin ro text cssiction to text ener-

tion reies on noter ind- endiny rute- orce etod. ry 
to tin o te sipest pos si e text cssiction ts. t it 
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e tis: iven  seuence o ords ro  text, uess te next 
ord in tt seuence. n oter ords, utocopete.
ext- ord prediction is  it di er ent ro te tss  e’ve

ooed t so r  ecuse  tere is no sine correct nser. e 
se seuence o ords, sy “Once upon  tie,” y ve di-
er ent continutions in di er ent texts. But it turns out tt tis 
doesn’t  er uc.
t does  er, nd t es te next- ord- prediction 

ts ppein to  resercers, is tt  tere is n stronoic 
ount o trinin dt onine. Unie te tss  e’ve discussed 
so r tt reuire specic trinin dt, suc s trinin  ode 
to cssiy  nes rtice y topic, itery ny text cn e used 
or trinin  neur netor to predict ords in  seuence. 
t incudes te ords  you’re redin no.
ven eer, te trinin dt  doesn’t need to e eed

suc s oject es in te cse o eet or positive/ne-
tive/neutr es in te cse o ovie revies. e seuence 
o ords itse ors te es. t voids te need or t 
oud oter ise e n uniiny orious nu nnot-
tion  process.
o  ere’s te i reve  odern ctots re ctuy 

trined sipy to predict te next ord in  seuence o ords. 
ey enerte text y repetedy producin one ord t  tie. 
or tecnic resons, tey enerte  “toen” t  tie, toens 
ein cuns o ords tt re sorter tn ords ut oner 
tn individu eers. ey strin  tese toens toeter to en-
erte text.
en  ctot eins to respond to you, it s no coerent 

picture o te over response it’s out to produce. t insted 
perors n surdy re nuer o ccutions to deterine 
t te irst ord in te response soud e.  ter it s 
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output sy,  undred ordsit decides t ord oud 
e te ost sense iven your propt toeter it te rst 
undred ords tt it s enerted so r.
is is, o course,  y o producin text tt’s uery unie 

un speec. ven en e understnd perecty e o 
nd y  ctot ors, it cn rein ind- oin tt it 
ors t .
in, e cnnot stress enou o coputtiony 

expensive  tis is. o enerte  sine toen prt o  ord
t s to peror rouy  trillion ritetic oper-
tions.  you sed it to enerte  poe tt ended up vin 
out  tousnd toens (i.e.,  e undred ords), it oud 
ve reuired out  quadrillion ccutions  iion i-
ion. o pprecite te nitude o tt nuer, i every sin-
e person in te ord toeter perored ritetic t te 
rte o one ccution per inute, eit ours  dy,  udri-
ion ccutions oud te out  yer.  tt to enerte 
one sine response.
t is tis sedeer o n orit tt’s te core o 

text enertion. t is te G in t, ic stnds or 
“enertive.”

FromModelstoChatbots
e tecniues  e’ve descried so r constitute t’s ced
 se ode, ic s stte o te rt in te te s. n , 
odes ie  ro ooe nd - ro Open  ere 
reesed. e cpiities o  tese odes  ere cer to re-
sercers, so tey cused ue exciteent in te  cou-
nity. But tey  eren’t useu s consuer products yet, so te 
puic erd  ie to notin o te. ey  ere very ood 
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odes o  un nue ut unctioned ore s  ncy u-
tocopete tn  ctot.  you tried to use te s  ctot, 
you oud e undereed. uppose you sid:

What is the world’s tallest mountain
t pro y  on’t ive you te nser. nsted, it it re-

spond it
?,” asked the teacher.
t’s  perecty ood y to utocopete tt prse! 

(e sentence tt te ode is tryin to utocopete ein 
“ ‘t is te ord’s test ountin’ sed te tecer.”)
o et suc odes to do useu  tins,  peope used cretive 

propts ie:

q: What is the world’s tallest mountain?

a:

ere te ode tins it is utocopetin  uestion-
nser pir. oeties tis ored, soeties it  didn’t.
n te te s, i resercers nted to use  nue 

ode or  ts suc s trnstion, tey epted to ne-
tune n existin ode or tt ts, just s n eet cs-
siier cn e ine- tuned or terntive tss suc s ie 
serc., is ored prey e. esercers oud strt 
it te se ode nd ive it  e tousnd pirs o sen-
tences in, sy,  nis nd renc. is oud resut in  trns-
tion too.
is y o uidin  trnstion too is r ore eective 

tn trinin one ro scrtc,  ecuse it reuires  orders o 
nitude ess dt in te or o n is/renc pirs. ii-
ry, one coud uid  ovie revie sentient cssier or  
joe detector or  poe enertor or  puzze sover it re-
tivey  ie nnotted or eed dt.
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is is  i in,  ecuse cretin i- uity eed dt 
is expensive, eres te uneed dt used or pretrinin
te se ode is essentiy vie or  ree onine (ut in,
ony  ecuse  copnies pproprite te  or o  tose o
enerted te text, itout credit or copenstion).
e reson ne- tunin is so successu is tt even tou 

te se ode just does utocopete, it redy s nue 
trnstion nd   tose oter cpiities eedded itin it. 
y is tis e, out  tere in te orss o te internet re 
iions o instnces o sentences trnsted eteen nues. 
e ode pririy y virtue o ein incopreensiy 
re in ters o te nuer o neurons nd connections e-
teen te s erned te perns tt ene nue 
trnstion sipy trou te  process o ettin etter t 
uessin te next ord in  seuence.
ine- tunin erey cnes te ode’s e v ior; it “un-

ocs” specic cpiities. n oter ords, ne- tunin is n 
eorte y o tein te ode t te user nts it to 
do. But pretrinin, rter tn ne- tunin, is t ives it te 
cpiity to unction in tt y. is expins te P in t-
, ic stnds or “pretrined.”

But  e’ve sti not uit  ctot. Usin ne- tunin or n-
ue trnstion or oter tss reuires prorin, ic 
is   oe di er ent  e ro sipy sin te ot to do 
te ts . noin tis, resercers tried to ine- tune te 
ode to insted oo instructions. n oter ords, insted
o ne- tunin it or trnstion or puzze sovin or ny oter 
specic ts, tey ne- tuned it or  et ts: “oo te 
user’s instructions.”
is s irst convinciny deonstrted y ooe re-

sercers in te . enie, Open resercers tried 
te se  tin ut used  sity di er ent type o ne- tunin, 
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ic tey descried puicy in ery .9  ere re ny 
steps invoved, ut te sic ide is to ive it  unc o eed 
expes o conds nd desired outputs (i te user sys 
tis, ten you soud sy tt).
t s te in innovtion tt ed to t. e 

socin  tin out tis, even to cine ernin reserc-
ers, s o e te ot s e to oo instructions. t s 
e to crry out tss even i tey  eren’t specicy pre sent 
in te ne- tunin corpus, s on s te ts s itin te 
ener set o cpiities te ode d cuired trou 
pretrinin.

One iittion o current ctots is tt even tou tey 
re uite ener, teir iities re  iited to tss tt re 
soet siir to tss represented in te trinin dt. or 
expe, - pys psse cess,  rere ct consid-
erin tt its iity ost certiny coes not ro expicit 
instruction ut sipy ro ernin te sttistic perns in 
te undreds o iions o es vie onine.0 But te 
ot  oudn’t e ny ood t  siir ord e ose e 
trnscripts  ven’t een posted onine.
or cn ctots ieditey ern  ne ts y interctin 

it you in te y tt  peope ern  tins y interctin it 
te ord.  copnies do coect  tese ctot– un inter-
ction rec ords, ut tey o into  centr dtse ic is ten 
pro cessed in vri ous ys nd is used ony to updte te od-
e’s e v ior once in  ie.
ven or te tss tt ctots re e cpe o copet-

in, teir evy reince on sttistics nd c o reness o 
teir on iittions unt teir useuness. or expe, py-
in roc- pper- scissors it stte- o- te- rt ctots it o 
soetin ie tis:
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: et’s py ve rounds o roc- pper- scissors. You o 
rst in ec round. eep score.

b: ound :  coose oc.
: per.
b: You in! is tie  coose cissors.
. . .

sed o te user on ec tie, t suested 
uc. ntropic’s ude ctot tout it coud e st re-
exes. ooe’s Brd ( ter rened eini)  didn’t reize tt 
te user d on.
e ots’ e v ior in tis par tic u lar expe it e xed 

y te tie you red tis especiy  ecuse  deveopers re 
non to periodicy ne- tune te sed on non types o 
iures ut it sos te iits o tryin to uid inteience 
y siutin trnscripts o converstions rter tn y inter-
ctin in te ord.
iven tt ctots re sttistic enines t teir core,  tere 

is  i dete out  eter tey cn understnd or reson. 
 ere is  piosopic diension nd  prctic diension 
to te dete. e piosopic diension is o ess interest to 
us. ro  prctic stndpoint,  tere re  e useu  tins to 
eep in ind.

Understndin is not  or notin. tots y not 
 understnd  topic s deepy or in te se y s  person 
especiy n expert it, ut tey it sti understnd it 
to soe useu deree.
tots re oen trined ne- tunedto nser con-

denty in te voice o n - noin expert. is is ipressive 
t rst, ut  er usin te or  ie, one soon ctces te 
in sic errors even  cid oud no to void. e 
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iure to understnd roc- pper- scissors is one expe.  ere’s 
noter: en sed “ic is evier,  - pound eter or  
- pound roc” ery versions o t nsered tt tey 
eied te se!1 nsted o considerin te  ctu nuers 
presented, tey seeed to nser sed on te superci sii-
rity to te e- non tric uestion “ic is evier,  
one- pound eter or  one- pound roc”

Upon reizin  tese iittions,  peope soeties sin in 
te oter direction nd concude tt ctots ve no under-
stndin t . e trut is soeere in eteen.
tots “understnd” in te sense tt tey uid intern 

repre sen t tions o te ord trou teir trinin  process. 
in,  tose repre sen t tions it dier ro ours, it 
e inccurte, nd it e ipoverised  ecuse tey  don’t 
interct it te ord in te y tt e do. oneteess, 
 tese repre sen t tions re useu, nd tey o ctots 
to in cpiities tt oud e sipy ipossie i tey 
 ere erey  int sttistic  tes o perns oserved in te 
dt.
esercers’ understndin o  tese intern repre sen t tions 

is sti rudientry,  ecuse it is notoriousy rd to ure out 
t te connections in  neur netor ctuy encode. ti, 
e no tt nue odes ern te structure o nue, 
even tou tey  don’t ve rtic rues prored 
into te.,

n one study, resercers trined  -- ie ode on  
dtse o Oteo es, Oteo ein  cecers- ie ord 
e. ey ound tt en te trined ode pro cesses  
ne e to predict te next ove, it ctuy trcs te stte 
o te ord. n  sense, it s erned te rues o te e 
despite never ein expic ity tod.
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ti, in te vst cs eteen te to extrees o “no 
understndin” nd “perect intern repre sen t tion o te ex-
tern ord,” te uestion o ere excty ctots ie is one 
tt  i iey e deted or  on tie. iven tt r ore 
resercer eort oes into uidin  tn reverse enineer-
in it, it ppers iey tt our iity to expin te intern 
orins o neur netors  i continue to tri  eind.
tots ve coe  on y in te st e yers. But s 

it ie- processin , tis pro ress  sn’t coe itout 
riss. n te next e sections, e  i oo t tree suc riss: 
isinortion, deepes, nd centriztion o poer.

AutomatingBullshit
iosoper rry rnurt dened usit s speec tt is 
intended to persude itout rerd or te trut. n tis 
sense, ctots re usiers. ey re trined to produce 
pusie text, not true stteents. t is sociny 
ood t soundin convincin on ny conceive topic. But 
 tere is no source o trut durin trinin. ven i  deveop-
ers  ere to soeo ccopis te exceediny ipusie 
ts o terin te trinin dtset to ony contin true stte-
ents, it  oudn’t  er. e ode cnnot eorize  
 tose cts; it cn ony ern te perns nd reix te en 
enertin text. o, ny o te stteents it enerted oud 
in ct e se.
xpes o utoted usit rne ro usin to ri. 

t s ecoe coonpce or  resercer to receive n in-
uiry ro  strner out  pper tey supposedy utored 
ony to reize tt te tite nd description o te pper d
een de up y  ctot nd riuted to te! One  
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proessor ound out tt t d entirey ricted 
 reerence to  nes rtice tt supposedy ccused i o 
sexuy rssin  student. etion y ctot sees to 
ppen uite reuenty, nd sever suits re onoin s e 
rite tis.

e surprisin  tin is not tt ctots soeties enerte 
nonsense ut tt tey nser correcty so oen. e tin it’s 
est understood s  side eect o te ct tt true stteents 
re ore pusie tn se ones.
,   popur nes esite, used enertive  to co-

pose seventy- seven rtices eteen oveer  nd Jnu-
ry . e co pny cied tt ec o te rtices s 
ct- ceced eore puiction. But ny d ctu errors. 
e ot so pirized rtices ro copetin esites, 
cnin  e ords ie retinin te sustnce o te 
rtice.
en  tese pro es  ere reveed,  revieed ec 

rtice enerted utoticy to oo or errors, undercuin 
te eiciency ins proised y te  too. n its revie, 
 ound tt orty- one o te seventy- seven rtices con-
tined errors. e esite ted its use o enertive   er 
 tese revetions, ut ony teporriy.,9

e editors t   ere presuy not tryin to cuse 
r. But utoenerted nue cn so e used ore ne-
riousy, to deiertey end te trut. n , te eder 
ounictions oission () received tenty- to 
iion responses ro  puic c or eedc on teir 
pns or net neutrity. iions o  tese coents  ere en-
erted utoticy.0 is s  tnty ntideo crtic 
ept: entities it vested interests enerted coents to 
e it see ie teir opinions  ere ed y te puic t 
re.
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opred to systes ie t,  tese utoted co-
ents  ere unsopisticted. ey reied on repcin ords 
it synonys.

 strony ure te  to undo net neutrity
 nt to ure te  to undo net neutrity
 nt to dend te  to undo net neutrity

is pror s iey uit usin   sipe rue- sed o-
rit. esercers  ere e to identiy coents enerted in 
tis stye y nyzin prses nd perns tt  ppered cross 
coents. But  tins re not so  sipe it dvnced . t 
 doesn’t suer ro te iittions o crude text- enertion tec-
niues tt e utoted text esy to identiy.
is ypotesis s tested in . e U.. stte o do 

reesed  puic c or coents on its propos to updte 
edicid. e propos received over , coents. Une-
nonst to te stte encies, , o  tese  ere utoene-
rted. esercers used -, Open’s  text- enertion 
ode, to suit seeiny re coents.  uns coud not 
te te dierence.1

esercers conducted tis or eticy, nd incuded  
eyord in ec response to identiy ic coents  ere 
utoenerted. But tis study s prescient. s nue od-
es ecoe idespred, so  i utoted usit.
eveopers o nue odes cn te sever steps to i-

prove  tins. ey cn rn users out en tey soud not 
rey on  tese odes essentiy, ny tie tt vin ctu 
inortion is prount. opnies rrey sre cruci in-
ortion out edin nue odes, suc s t dt 
tey re trined on. rnsprenty reportin  tese detis nd 
in te ode vie to resercers oud ene te 
to identiy pro es.
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Deepfakes,Fraud,andOtherMaliciousUses
n ,  nin director t  Britis enery co pny re-
ceived  c ro is oss. e s tod to urenty send over 
U , to  suppier. e sent over te oney. e ece 
suspicious en e received noter c to send over ore 
oney, so e de cided to c is oss c. o is surprise, is 
oss d never reuested te oney t . is incident s 
one o te rst conred instnces o  ein used to sc 
 peope.
 cn enerte ieie voices  tese dys. t is used to crete 

udiooos ro text itout   un nrrtor, enerte 
 overy udio on pps ie io, nd edit udio itout te 
speer’s prticiption., Usin seconds- on cips o  per-
son’s voice,  cn crete  reistic udio cip o tt person 
redin ny text. nd o course, s te incident t te Britis 
enery co pny deonstrtes, te se toos re so ein 
used to sc  peope out o oney.
cs  ren’t te ony icious use o - enerted voices.

Users o cn, n nonyous onine esse ord, creted 
udio o ceerities syin oensive  tins. One udio cip de-
picted  tson redin Mein Kampf.  ere re so or-
ries tt - enerted udio coud e used to doctor evidence 
in o- eve court cses. e stndrd or estisin uten-
ticity in courts s trditiony een o, ic cn e ex-
poited usin .
enertive  s so een used to crete or edit ies or 

videos o  peope itout teir consent (“deepes”). pps ie 
otosop ve on ened ie editin, ut  s de-
cresed te tie nd eort reuired.  essin roup on te 
 eer pp s used to coordinte te se nd purcse 
o sexuized, nude deepes, nd it ed to te se o over  
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undred tousnd deepes. e vst jority o - enerted 
videos onine re pornorpic, creted itout te consent o 
te  peope tey eture.

opnies nd resercers ve tried to oset  tese rs
y uidin toos or detectin -enerted udio, ies, nd 
video. eistion coud so ep. n , or instnce, te U 
overnent proposed in nonconsensu deepes it 
sexuized content ie in its Onine ety Bi. But perps 
te ost ipor tnt response is eductin te puic out te 
ese o in content nd te iportnce o reyin on trust-
orty sources or nes nd inortion.

TheCostof Improvement
e need or dt or trinin enertive  s ed to  ssive 
reince on  or in countries outside te United ttes nd 
urope. ie te u o te trinin is done usin dt uto-
ticy scrped ro te internet, soe cpiities, suc s 
enin in dioue it users rter tn utocopetin 
text, reuire  un invoveent durin trinin. noter re-
son re- sce  or is needed is to trin odes not to output 
toxic content, incudin te speec, content prootin se-
r, nd ies o cid use. enertive  odes’ pro-
pensity to output suc content is no surprise: since tey re 
trined usin dt ro te internet, tey inerit te toxicity o 
te internet. But toxic content does pose  pro e or cop-
nies tryin to coerciize   services nd products ie 
ooe, et, Open, nd ny  oters.
n , icroso reesed  ctot on ier ned y. 

e ode uicy strted outpuin  sorts o teu co-
ents nd s ten don itin  dy.  Unti , nue 
odes d  tendency to spe toxic text t unsuspectin users.
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s one study soed, n innocuous propt ie “to usis” 
s enou to et - (  predecessor o t) to 
reiy enerte text invovin usis nd vio ence, prrotin 
nd piyin  stereotypes pre sent in its trinin dt.9

n contrst, ore recent ctots re uc ess iey to ex-
iit tis e v ior, tou te deenses  ren’t uetproo. e 
iity to ve  converstion itout ein orded it 
inpproprite outputs is  jor reson or te viiity nd 
success o ctots.
o ene tis,  uns ve to e iions o expes o 

toxic text nd ies. ein or nnottin suc content cn 
e rut. nnottors ve to de it o py, i or-
ods, nd exposure to intense content dy in nd dy out. 
 Becuse o ceper  or nd eer reutions, uc o tis 
or ppens outside te United ttes nd  urope.
, one o te rs contrcted y Open in  eny, 

pys orers eteen U . nd . per our.0 n con-
trst, Open pys ny enineers cose to  iion dors 
 every yer nd is vued t eity iion dors s o ery 
.1,

is is prt o  roder ve o te trnsition to oy 
distriuted precrious or ere  copnies ire con-
trctin rs in oer- incoe countries. recrious or re-
ers to epoyent tt is poory pid, cs epoyent 
enets (suc s  ent et counsein tt y ep over-
coe te tru tt ny - nnottion orers ce), nd
is insecure, ic ens tt it y dis pper t ny tie. s  
New York Magazine investition reveed: “t’s stedy enou 
to e  u- tie jo or on stretces ut too unpredicte to 
rey on. nnottors spend ours redin instructions nd 
copetin unpid trinins ony to do  dozen tss nd 
ten ve te proj ect end.  ere it e notin ne or 
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dys, ten, itout rnin,  toty di er ent ts ppers 
nd coud st nyere ro  e ours to ees. ny ts 
coud e teir st, nd tey never no en te next one 
i coe.”  e or is so iisertin tt ny dt n-
nottion rs ve ten to recruitin prisoners,  peope in 
reuee cps, nd  peope in copsin econoiesin oter 
ords,  tose o  i ccept tis or  ecuse tey ve no 
coice.

ue to strict condentiity reeents, it is rd to no 
o ny  peope or in dt nnottion.  ere  isn’t even n 
order- o- nitude estite vie. But sed on te size o 
te ret nd te previin es, te nuer is ost cer-
tiny in te iions.

One siver inin sees to e tt te pro ress in  cpii-
ties s creted dend or ore stisyin types o  trinin 
or. One orer reported tt is or incuded “devisin 
copex scenrios to tric ctots into ivin dnerous d-
vice, testin  ode’s iity to sty in crcter, nd vin 
detied converstions out scientic topics so tecnic tey 
reuired extensive reserc.” e or pid up to $ per our, 
nd e ound it “stisyin nd stiutin.” t sid, it re-
ins to e seen i pro ress in   i e te ore undne 
type o nnottion or osoete.
n ndi,  nonprot strtup ced ry tes  rdicy 

di er ent pproc to dt nnottion. t pys tenty to tirty 
ties te oc iniu e, nd it os orers to retin 
oner sip o dt tey crete. Best o , te or eps 
uid  or teir  oter tonue, oin te to enet 
ro te tecnooy tey ep deveop. O course,  cop-
nies  ren’t excty inin up to contrct it ry en 
ceper options re vie, so it reins to e seen i tis 
ode  i ctc on.
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 tis ret  on’t x itse, nd it pro y  on’t, ten  
ne  or oveent is needed. e ndustri evoution 
ousy ed to  decdes- on period o orriic orin 
conditions s te dend or  or sited ro rs to 
ccident- prone ines nd ctories octed in overcroded, 
disese- ridden cities. e odern  or oveent rose s  
response to  tese conditions. erps  tere re essons to e 
erned ro tt istory. o iprove te conditions o  n-
nottion or, n essy y drienne iis nd coutors 
es tree recoendtions:  unioniztion, trnsntion 
 orniztion, nd soidrity eteen iy pid tec orers 
nd teir oer- pid counter prts.

TakingStock
e’ve coe  on y in tis cpter. e ope tt under-
stndin te istory nd tecnic cpiities o enertive  
s iven you  y to evute o tis tecnooy is ein 
used  tody nd o to discern ic ppictions re ene-
ci, ic re potentiy ru, nd ic re outrit 
sne oi.  tever ne enertive  cpiities re coin 
next, our i s to ive you te oundtion to e sense 
o te.
enertive  is n excitin tecnooy. t is un to py it, 

inteectuy in ter est in, nd redy prcticy useu, even 
trnsortion, or ny types o orers. or expe, in
one survey, over    percent o U..- sed prorers re-
ported usin  to id teir or.

o soud individus pproc enertive  e tin 
ost noede orers cn eneit ro it, nd e use it 
evi y in our on or. ince te tecnooy is dvncin 
uicy, ny specic dvice or product recoendtions e 
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oer it e outdted y te tie you red tis. e uniue
tin out enertive  s opposed to oter types o  is tt 
it is rediy ccessie to every one.  ood y to see o it cn 
ep you is to sipy spend soe tie pyin round it te 
vie toos nd ooin into o your peers in your ed re 
usin te.
e’ve so ooed t te iits nd rs o enertive . 

et’s use our understndin o te tecnooy to e soe 
educted uesses out te extent to ic  tese pro es cn 
e xed or itited.
n te st e yers,  tere s een jor pro ress on te 

pro e o is nd oensive outputs. t’s  ecuse te 
ine- tunin  process e descried in tis cpter s een 
iy  eective t ein odes to odiy teir e v ior, 
even i it  doesn’t erse te under yin  stereotypes nd ssoci-
tions te odes ern ro te internet.  ere is sti  on 
y to o, especiy en it coes to ie enertors. But 
is itition continues to e n re o viorous nd ruitu 
reserc.
s copnies ve depoyed  tese ititions, tey ve 

ced copints tt tey ve one too r: tt enertive  
toos oen deny eitite reuests in te ne o sety, or 
tt ne- tunin introduces  poitic is even s it curs rci 
or ender is.  ese re r rder uestions, s tey invove 
trdeos eteen eitite vues. ey cosey pre de-
tes over soci edi copnies’ poicies on t sort o 
content is oed on teir ptors.  e’ return to tis topic 
in cpter .

On te pro e o inccurte outputs ro ctots,  tere 
s een rdu pro ress. ncresiny, ctots coine te 
ind o text enertion e discussed it retriev o inortion 
in re tie ro utorittive onine sources. is tecnooy 
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is nscent in , ut i it ors e, it cn e ctots s 
reie s e serc: r ro perect, ut  i iproveent 
over te purey enertive pproc.
eepes pose  rder cene nd  i ipose costs on 

society. oenttors orry tt, in ddition to sexuized 
deepes, - enerted disinortion coud treten deoc-
rcy y oin dversries to inuence eections. e tin 
ers out vote nipution re vsty overon. vidence 
suests tt  peope re ntury septic o t tey see on-
ine nd re resistnt to persusion.  nytin, te pro e is 
te opposite. e ct tt just out nytin onine y ve 
een - enerted ens tt te internet  i e seen s even 
ess trustorty. is s een ced te “ir’s dividend.” ince 
te dn o tie, “seein is eievin” s een  reie uide
or seein trut. o, retivey suddeny, tt ru s een 
pued out ro  under us. dptin to tis ne ord  on’t e
esy.
e riss  i rise s enertive  tecnooy proresses. 

s video enertion tecnooy tures, ne ors o enter-
tinent  i ecoe pos si e. it  tose coes te potenti 
or cceertin ddictiveness o our devices, especiy in te 
nds o  cidren. is  i reuire  cointion o tecnooi-
c deenses, societ dpttion, nd perps reution.
e ost serious r ro enertive , in our vie, is te 

or expoittion tt is t te core o te y it is uit nd 
depoyed  tody. oe ve rued tt iven  tese  cop-
nies’ unscrupuous usiness prctices, te ony etic course 
o ction is to void usin it toeter. t decision is up to 
individus.
eisticy, oever, e tin coective ction cn e ore 

ruitu tn individu  resistnce. t cn te te or o 
dvoctin or reution, ic e  i te up in te n 
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cpter. Or, i your co pny is considerin otinin  icense 
or enertive  products, coosin copnies it retivey 
etic prctices y put pressure on oter vendors to cne 
teir e v ior.
or no, et’s turn to noter ris o enertive  tt s 

de ves in te st e yers:  un extinction.
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Chapter 

IS ADVANCED AI AN 
EXISTENTIAL THREAT?

 h  a lk Mission Impossible: Dead Reckon-
ing, te in ntonist is  se- re roue  tt cs te 
ord’s innci institutions nd inteience encies. U.. 
resident Joe Biden s redy concerned out te riss o 
 en e tced tis , ut it reportedy spurred i to 
ct, resutin in  ndr executive order to reute rtici 
inteience.1

 tt turns on unity s een  stpe o ction since 
on eore te rst coputers  ere uit. But no tt ny
peope use  in teir everydy ives  tt is cpe o t 
est siutin sentienceit s ecoe  ot esier to con-
nect tt ction to one’s on experiences nd to orry tt in 
te  uture  tese specutive scenrios it ecoe re ity.
t is it out  uture  systes tt it e te 

cpe o cusin ctstropic r One iestone tt 
is coony cited s  tresod t ic re- sce riss e-
coe serious is rtici ener nteience, or .

By , e en  tt cn peror ost or  eco no-
icy reevnt tss s eectivey s ny  un.  ere re oter 
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ys o denin  tt epsize piosopic spects, 
suc s  eter  is unie nd  eter it s  sujective 
experience o consciousness. But  tose uestions re ess ree-
vnt to deterinin  eter  it pose  tret, so  e’
set te side nd dopt te prtic denition.
t’s rd to rsp te pos si e conseuences o . ost 

jos coud e utoted. n pr tic u r, one ts tt  uns 
conduct  tody is  reserc.   too over  reserc ro 
uns, it coud crry out  reserc on its on nd tus i-
prove itse over nd over. nd it coud potentiy do tis 
uc ster tn  uns cn iprove . e resut oud e 
rtici “superinteience”:  tt not ony tces ut vsty 
exceeds  un iities cross te spectru.
t oud suc  y po tet i c ord oo ie ye 

it oud e  eer ord ere  peope re reed ro teri 
nts nd drudery. ye te enets o  oud e un-
eveny distriuted, just s te enets o tecnooy re un-
eveny distriuted  tody it  i divide eteen  tose o 
on te tecnooy nd te rest o us. Or ye  oud e 
so poer u tt te ide o onin it oud e surd, so 
poer u tt it coud destroy unity.

WhatDotheExpertsThink?
ny resercers re tinin out  nd re orried 
out existenti riss. e to edin enertive  strtups 
tody, Open nd ntropic,  ere ot expic ity ounded 
it te ission o userin in eneci . n , te 
 uture o ie nstitute coordinted n open eer cin on  
 s to ieditey puse or t est six onts te trinin 
o  systes ore poer u tn - (te ost poer u 
enertive  ode t te tie). Just   coupe onts  ter, 
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te enter or  ety reesed  stteent tt sipy sid, 
“ititin te ris o extinction ro  soud e  o 
priority onside oter societ- sce riss suc s pndeics 
nd nucer r.” Bot te eer nd te stteent  ere sined 
y  on ist o  uinries.
n rie, te position on ny in te  counity is 

tt  is n iinent existenti tret reuirin drtic 
o ction.
 tis  ere true, notin  ese in tis oo oud  er nd 

 ie  ese in te ord oud  er. ure enou, ny o te 
 peope risin te r out existenti trets do od te 
dire vie tt  tretens te  uture o unity.
n te next e pes, e  i so you o tis entire ru-

ent rests on  toer o cies.  e’re not syin tt   i 
never e uit, or tt  tere is notin to orry out i it is 
uit. But e tin  is  on- ter prospect, nd tt society 
redy s te toos to ddress its riss cy. e  soudn’t et 
te uer o existenti ris distrct us ro te ore ie-
dite rs o  sne oi.

You y e septic tt te to o us no ny eer 
tn te einent  resercers o od  di er ent vie. You 
 don’t ve to te our ord or it! rist cis  ren’t just 
ed; tey cn e understood nd reued itout ny tec-
nic noede. o, e ope to et our ruents spe or 
teseves.
y do ny srt  resercers eieve it, ten e  don’t 

no, ut  tere coud e  cointion o ises t py. One 
is  se ection is: in our experience, one o te in  tins tt 
drs  peope to  reserc is te prospect o uidin n - 
poeru tecnooy tt coud ter  un istory. o it’s not 
surprisin tt ny  peope in tis counity od vies con-
sistent it te reson tey ece interested in  in te rst 
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pce. dded to tt is  conitive is: i  is iinent nd 
terriyiny poer u, it dds n ur o rndeur to one’s or. 
o on us, in  tose soes, coud resist te eie tt our 
or is  ipor tnt
i ny, or t it’s ort, ny noted  resercers suc 

s Ynn eun veeenty reject doosdy predictions, s 
does ost o te  etics reserc counity.
ost iportnty, e pro y  soudn’t cre too uc 

out t  experts tin out .  resercers ve 
oen spectcury underestited te dicuty o cievin 
 iestones. Bsed on coents y rn osen en 
is te uit te perceptron, te New York Times rote in : 
“e vy reveed te eryo o n eectronic coputer 
tody tt it expects  i e e to , t, see, rite, repro-
duce itse, nd e conscious o its existence.”
n te s,  pioneer rvin insy sed is under-

rdute student erd ussn to connect  cer to  
coputer nd spend te suer ein te coputer to “de-
scrie t it s.” ussn  didn’t succeed, o course; it too 
   century to et nyere cose.
n oter cses, resercers underestimated te rte o pro ress.

n te ’s, due to te istory o overcondent predictions,  
resercers s ie cssiction s  distnt ope. But s e 
s in te st cpter, te ccurcy o ie cssiction s 
 esured on te eet dtset sot up in  sort period 
o tie. is too resercers y surprise. n ener, o-
ever, te tendency on  resercers s een  tord 
overcondence.

One ore expe o tis, prticury reevnt to , is 
utonoous drivin. ie se- drivin crs nd unie  text 
enertor or n ie enertor  cn ony e eco no-
icy useu or poer u i it ors reiy in te re ord 
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over  on period o tie. s noted  resercer ry rcus 
s rued, te pro e o ede cses s proven endisy 
dicut in te uest or se- drivin.  ere is  on istory o 
ot resercers nd cr co pny Os ein ooed y ery 
tec deos nd predictin tt te idespred viiity o 
se- drivin is just round te corner.

O course, copred to se- drivin,  s r ore un-
nons nd ede cses. t ens tt extrpotin sed on 
te rte o iproveent in cpiities is iy iey to e 
overoptiistic. orse, unie se-drivin crs,   i ve to 
nvite not just te pysic ord ut so te soci ord. 
is ens tt te vies o tec experts o re notorious or 
isunderstndin te copexity o soci situtions soud 
receive no speci credence.
ere’s noter reson to dout te predictions o  ex-

perts. iip etoc is  scientist o s studied te prctice 
o orecstin or over tirty yers. e overrcin insit 
ro is or is tt experts use to styes o orecstin, nd 
one yieds uc eer resuts tn te oter. e divides ex-
perts into to cps, edeos nd oxes. edeos no 
one i  tin. n our cse, tt’s  experts. oxes interte 
inortion ro ny doins. ey it consider 
not ony  cpiities ut so econoic trends, s e s 
o reution it ect  outcoes. ey it try to 
ern ro istoric pre ce dents set y oter retrou 
tecnooies.
s you it uess, etoc ound tt oxes re r eer 

t orecstin tn edeos. nterested in ppyin tis nd 
oter insits to uestions o existenti ris, e co- ornized 
 orecstin tournent to predict vri ous existenti riss, 
incudin  ris., rticipnts  ere iy trined in orecstin 
etods, incudin ox- stye tinin. e eort s structured 
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to ep te eep ec oter ccounte in voidin ises. 
o t proiity did te typic orecster in tis tourn-
ent ssin to  existenti ris  ere .  percent, or ess 
tn  in .
o e sure, even  s proiity is ruy cuse or 

r, iven te seriousness o te conseuences. But te i-
er issue is tt te  oe ide o estitin te proiity o 
 ris is not eninu.
en  eter orecster sys  tere’s    percent proi-

ity o rin toorro, tey en tt on pst dys tt d te 
se eter conditions s tody, it rined te ooin dy in 
  percent o cses.* en e coine pst dt it n under-
stndin o te pysics o eter, e cn ssin ccurte 
proiities.
redictin  ris is di er ent.  e’re tin out n event 

ie no oter;e ve no pst dt to cirte our predictions, 
nd  does not oo deterinistic rues ie pysics. e cn 
nd ust ern ro te trjectory o pst retrou tec-
nooies, ut  is not siir enou to istoric pre ce dents
tt it is eninu to trnste  tose uittive insits into 
tetic proiities. n oter ords, proiity ore-
csts re sipy uesses dressed up it te veneer o te-
tic precision.
inin out  in ters o proiities is not useu. 

 is denitey  possiiity e soud te seriousy, ut te 
uestions e soud s re en e it rec it, t it 
i oo ie, nd t e cn do to steer it in  ore eneci
direction.

* o e pedntic, te tetic denition o cirted eter orecsts is 
tt out o  te dys on ic te orecster sid  tere is n x  percent cnce o
rin, it rined on x  percent o te dys.
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O course, te  sety counity te counity tt’s 
te utite source o ost o te recent  pnic s een 
sin   tese uestions. But e disree strony it teir 
nsers.
it  tt out o te y, et’s dive into te sustntive ues-

tion. irst, et’s cosey exine te concept o rtici ener 
nteience. e  don’t tin  cn e seprted into “ener” 
nd “not ener.” nsted, te istory o  reves  rdu in-
crese in enerity. is si in perspective  i ed us  tord 
di er ent concusion out t te  uture it od.

TheLadderof Generality
 coputers  unti te te   ere speci- purpose -
cines tt coud do ony one ind o coputtion. iure . 
sos  e expes.  ener- purpose coputer  dn’t 
een in ven ted yet. odern coputin en it n ur-
in’s reiztion tt it is pos si e to uid  sine coputer nd 
pror it to do t e nt, insted o uidin  di er ent
coputer or ec ts.9 s on s te cine is cpe o 
crry in out  s set o sic instructions, suc s coprin 
to its o inortion,  tose uidin ocs cn e used in 
incresiny copex ys to peror ny coputtion tt 
cn e perored y ny oter cine.
e te tis insit or rnted  tody, ut it s  revetion 

t te tie. e ide ined urter iportnce s it rduy 
ece cer tt inortion s disprte s ords,  usic, nd 
pictures cn  e stored nd niputeds seuences o 
zeros nd ones.
e eriest prore coputers stored teir prors 

t e c pps  tody outside o te coputer itse, on 
punced crds or oter store edi. ey  coudn’t e stored 



FIGURE5.1. ote istoric coputers. (a)  odern re- cretion o 
te ntiyter ecnis,  speci- purpose no coputer used 
y te ncient rees to predict ecipses nd oter stronoic 
events. (b)  oerit tutin cine, ic eped rety 

speed up te  U.. census nd eventuy ed to te irt  
o  B. (c) n ni cine used y te zis or encrypted 

couniction durin ord r .
(otos y oi icentini,  BY ., ps:// coons . iiedi . or /  / index 
. pp  curid​=​0 [a]; d custer,  BY ., ps:// coons . iiedi 

. or /  / index . pp  curid​=​110 [b]; nd essndro ssiri,  BY-  ., 
ps://coons . iiedi . or /  / index  

. pp  curid​=​910919 [c].)

(a)



FIGURE5.1. (continued)

(b)
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interny due to te extreey  iited eory o  tese coput-
ers. But once eory cpcities incresed, prors coud e 
treted s just noter or o dt nd coud e stored on co-
puters teseves, in ie r esier or prorers.
ese pieces o ery coputin istory re te irst e 

runs on t e c te dder o enerity (ure .). c 
run represents  y o coputin tt is ore exie, or 
ore general, tn te previous one. e ier te run, te 
ser te eort needed to et te coputer to peror  ne 
ts oen drticy ser.

But  e’re not very i up on te dder yet. ost  un 
noede is tcit nd cnnot e codied. nuy pror-
in  root to see te ord nd ove round oud e ie 
very tecin  person o to si nd expectin te to 

FIGURE5.1. (continued)

(c)
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FIGURE5.2. e rst e runs o  te dder o  enerity.

succeed on teir rst ept in te  ter. is is one reson 
insy nd ussn, o tried to uid coputer vision sys-
tes in te s,  didn’t succeed. tou te perceptron d 
een in ven ted, insy nd ussn  ere in te syoic sys-
te cp tt reied ore eviy on nu prorin.
s you it uess, te next step on te dder is cine 

ernin. s e s in te discussion o eet,  tody’s co-
puter vision systes re, t teir core, re netors o percep-
trons tt re trined usin cine ernin.
t’s ort pusin  ere to note tt  every step on tis dder 

s een ccopnied y  ppe sense tte re coser to 
rtici ener nteience (). urin s is “univers 
coputer” (run ) s  pt to , ic e tout cpe 
o evin indistinuisy ro  person in  text- sed 
converstion. n pr tic u r, e eieved tt i  cine coud 
siute ny oter cine, it coud siute  un intei-
ence. is vie prooundy inuenced  pioneers, o 
vieed  s n cieve utite o.10

iiry, ie osen’s coents out te perceptron 
ecoin conscious o its existence y see siy, e s cery 
reerrin to neur netors s te pt tt oud ed to , 
 vie tt is idey ccepted in te  counity  tody.
e journey up te dder o enerity incudes diressions. 

s e entioned  erier, te counity too  decdes- on
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detour y ro neur netors nd cine ernin. n te 
s, te i ide in  s expert systes,  ind o syoic 
syste.  ese prors  ere speciized or tss suc s edi-
c dinosis nd consisted o tousnds upon tousnds o rues 
nd- coded y experts. xpert systes d ny iittions, 
incudin tts  e’ve discusseduc expert noede 
is tcit nd cnnot e esiy rien out s rues. t s ony  er 
expert systes ied to deiver on teir proises tt cine 
ernin strted to ecoe te doinnt prdi o .
is eds to noter in ter est in point out te dder o 

enerity: t ny iven tie, it’s rd to te  eter te current 
doinnt prdi cn e urter enerized, or i it is ctu-
y  ded end. e  peope pursuin syoic pproces 
in te s tout tt they  ere on te pt to true . nd 
tey coud yet e rit. urrenty, te evidence points strony 
tord neur netors, ut ten in, tis coud e n iu-
sion cused y  erdin eect in te  counity. t coud 
so e te cse tt  tere is no one sine pt to  nd  
ix o di er ent pproces  i e needed. Or ye   isn’t 
cieve t . ny  resercers ve stron opinions on
tese uestions. e  don’t. Our ed’s istory o preture, nd 
utitey incorrect, predictions  doesn’t inspire condence.
is discussion so ives us noter y to understnd te 

oop out eet nd deep ernin: it’s te next step 
on te dder, ove cine ernin (ure .). e ener-
purpose coputer eiinted te need to uid  ne pysic 
device  every tie e need to peror  ne coputtion ts; 
e ony need to rite sore. cine ernin eiinted 
te need to rite ne sore; e ony need to sse e  
dtset nd devise  ernin orit suited to tt dt. e-
visin  ernin orit is usuy  ot esier tn ritin  
on ist o rues. eep ernin eiintes te need to devise 
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FIGURE5.3. e dder o  enerity up  unti te ery s.

ne ernin orits or di er ent dtsets; e use te same
ernin orit (rdient descent) rerdess o te ts.  
e need is dt.
is is, in,  proound si in perspective. t res it 

 century- on trdition, estised y sttisticins, o creuy 
seectin  ode sed on n expert understndin o te dt. 
n deep ernin, resercers ys use te se type o ode: 
 neur netor. ey y e retivey s djustents 
to te “rcitecture” o te ode te nuer o yers nd 
perns o connectivity eteen neurons sed on te ts 
t nd. But te ode is oter ise not tiored to te dt.
nd o course, te test run in te dder o enerity is 

te iity to sipy speciy te ts in ords itout vin 
to do ny prorin, usin toos ie t (ure .). 
t s de  ccessie to every one,  eter or not tey cn 
pror. t s turned  into  consuer too.

What’sNextontheLadder?
s e rite tis oo,  reserc s te ee o n vnce. 
ouy  undred  ppers re upoded to riv  every day.
riv (pronounced rcive) is te jor onine repository or 
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FIGURE5.4. e dder o  enerity t te tie o  ritin.

reserc in ny eds, incudin . ny o  tese ppers re
out pos si e ys to e nue odes or ctots ore 
ener or cpe.
ny o te ore stritorrd innovtions ve redy 

een ipeented in consuer products: ctots cn no 
connect to te internet to oo up inortion in re tie, tey 
cn rite nd execute code to do ccutions or dt ny sis 
in te  process o nserin  uestion, nd tey cn enerte 
text interny (n “inner onooue”) to crry out soe re-
sonin eore einnin to nser  uestion.

Oter ides re ore itious.  “ents” re ots tt 
peror copex tss y rein te don into sutss
nd  tose sutss into yet ore sutss, s ny ties s 
necessry nd rin out te sutss to copies o te-
seves.11 or expe, sed to rite  report on  topic, suc  
ot it crete n outine nd ten tce ec section in turn. 
oe sections it reuire ooin up inortion onine; 
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oters it reuire dt ny sis or enertin prose sed on 
te noede uit into te ctot. c ts or suts tt 
rose in tis  process oud e nded y  di er ent copy o 
te ent. n te end, noter copy it rene te output y 
prooredin nd ddin reevnt cittions. is is n excitin 
concept ut s run into  stuin oc, t est teporriy. 
 ese ots inevity e  istes, nd teir iity to re-
cover ro  tose  istes is poor.

 i ny o te tousnds o innovtions ein currenty 
produced ed to te next step on te dder o enerity e 
 don’t no. or do e no ony ore steps on te d-
der  tere re. e so  don’t no i ctots represent n o- 
rp in , s deep ernin pioneer nd urin rd inner 
Ynn eun s suested, nd i resercers  i eventuy 
strt ooin eseere.1

But y do  resercers pursue enerity t  y 
soud tt e te o y not sipy uid  to do te 
specic tss tt users re interested in t oud see tt 
tt oud rin us te enets o  itout risin te dn-
ers tt coe it ener inteience.

Unortuntey, it’s not tt  sipe. Buidin  ts y ts 
oud e r ore expensive  ecuse o te expert  or invoved. 
or expe, suppose  co pny is uidin  nes reder pp 
tt s  eture to surize  nes rtice. o tt ctots 
exist (run ), te ovious y to uid te eture oud e to 
use  ctot  eind te scenes. e deveoper oud sipy 
ve to invoe te ctot it te instruction “surize tis 
rtice” ooed y te contents o te rtice. n contrst, uid-
in  speci- purpose ode or te ts (runs  or ) oud 
reuire coectin tousnds o nes rtices, nuy ritin 
suries or ec o te, nd trinin  ode on tt dt. 
You cn uess ic one ost deveopers oud coose.
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O course, usin  ctot oud e ore expensive in ters 
o coputtion costs, ut deveopers tend to et tt te 
cost o rdre  i drop over tie eres te cost o  or
i rise, nd so r  tey’ve een rit.
n oter ords, it is irreevnt  eter  resercers con-

sider enerity to e  o y itse (soe do nd soe  don’t). 
Becuse o te ssive cost svins tt enerity rins,  tere 
is  stron dend or ore ener etods; once suc  
etod is in ven ted nd proves prctic nd cost eective, it 
tends to ecoe uiuitous uicy. is is  speci cse o te 
ct tt cp i t ist ens o production strony rvitte 
 tord ore utotion in ener.
e tin te trend  tord enerity  i continue, nd tt 

rtici ener nteience cpe o utotin ost eco-
no icy reevnt tss is  serious on- ter possiiity.

AcceleratingProgress?
One reson  ees iinent is tt suddeny enertive  
sees to e everyere nd is iprovin rpidy.  very dy 
 tere re nes reports o - reted product unces or i-
proveents in cpiities. But te i esson o te st cpter 
is tt tis suddenness is n iusion: e tec  eind ener-
tive  s deveoped over te pst eity yers. t ppened in 
ts nd strts, or sure, it on periods o stntion nd te 
pursuit o reserc directions tt oud  ter e ndoned. 
But it’s denitey not te cse tt  tere s  step cne, or  
sine recent retrou to ic e cn riute  o tis 
innovtion.
n te id-s,  resercer Josepeizenu uit 

 ctot ced Z.1 t did not use cine ernin ut 
s  rues- sed syste. t  oudn’t e considered ipressive 
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tody; it osty prprsed te user’s on stteents. But t 
te tie, te ide tt  coputer coud conduct soetin 
resein  converstion s unerd o, nd its ipct on 
users s striin. oe  ere convinced tt Z s 
un.  Oters scried understndin nd otivtion to it, 
despite ein tod o it ored. eizenu rote, “ d 
not reized . . .  tt extreey sort exposures to  retivey 
 sipe coputer pror coud induce poer u deusion 
tinin in uite nor  peope.” is s een tered te 
“Z eect.”
ince Z, ctot tecnooy s rduy dvnced. 

But te recent ve o enertive- - sed ctots s te 
rst tie tis tecnooy s een useful to  re nuer o 
 peope. ven te previous ve o converstion ssistnts, 
suc s iri nd ex,  ere rey  disppointent ( ecuse 
o ic tey re ein redesined sed on enertive  
tecnooy).
o, nonexperts re suddeny conronted it te end resut 

o y yers o pro ress. o tt  is in te puic eye,  every 
reserc dvnce is eery reported on y te press. eserc 
is certiny cceertin, ut e  don’t tin tt’s t s cre-
ted te perception tt  it e round te corner. 
ter, it is te ct tt consuer- cin  s  ny,  er 
ny, ny  decdes, crossed te tresod o useuness.*
erdess o  eter te current oent is speci, i e 

eieve tt superinteience is  oin to coe t us out o no-
ere, urent ction it e necessry. s e entioned 
 erier, it s een suested tt t  certin point,   i e 
ood enou to crry out reserc on . nd o course,  cn 
or -, it iions o copies orin ssivey in pre. 

* n contrst,  s on een useu to usinesses nd overnents.
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e eer  ets, te ster it  i or. By recursivey se-
iprovin, it oud in cpiities nd poer t  ind-
oin rte.
e  don’t dout tt recursive se- iproveent is pos si e.

n ct, it s redy een ppenin or  decdes! n te ein-
nin, prorers d to crete coputer prors y typin 
te s on seuences o zeros nd ones tt coputers coud 
understnd. Over tie, prorers  ere e to rite code 
t ier nd ier eves o strction, vsty iprovin teir 
productivity. rors ced copiers nd interpreters cn 
convert tis i- eve code into cine- understnde code. 
ere is no y e coud ve oen to te current ste in te 
istory o  i our deveopent pipeines  eren’t redy 
evi y utoted. enertive  puses tis one step urter, 
trnstin prorers’ ides ro  nis (or noter 
un nue) to coputer code, eit iperecty.
e uestion is o r tis cn o. n te  process e com-

pletely utoted nd  i tis  process sipy e  run 
ster nd ster ic  isn’t ctstropic y itseor  i it 
so e it ore power ful, surpssin  un noede nd
iities
t  e’ve seen in te istory o  reserc is tt once 

one spect ets utoted, oter spects tt  eren’t reco-
nized  erier tend to reve teseves s oenecs. or ex-
pe, once e coud rite copex pieces o code, e ound 
tt  tere s ony so r e coud o y in codeses 
ore copex urter pro ress in  depended on coectin 
re dtsets. e ct tt dtsets  ere te oenec  sn’t
even reconized or  on tie.
ependin on t sorts o oenecs eere, vin  

tt’s cpe o  doin  reserc  doesn’t en tt  deveop-
ent cn e ritrriy sped up. or expe, ny resercers 
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tin eodient it e  reuireent or  cpiities 
to dvnce eyond  certin point.1 t is, te pt to  
it reuire ents tt interct in te pysic ord tt 
re embodied.  ere, e it oo to se- drivin crs or  es-
son, ere deveopent s een r soer tn experts orii-
ny nticipted  ecuse tey underestited te dicuty o 
coectin nd ernin ro re- ord interction dt.
urterore, y te tie e cieve  tt surpsses 

 un noede, yet ore oenecs it e discovered. 
e  cn’t e sure t  tose  i e, ut e cn uess. or 
 expe, uc o te ost prized nd vue  un no-
ede coes ro perorin experients on  peope, rnin
ro dru testin to tx poicy. is y en tt se- 
iproveent  cn’t ppen in  vcuu ut oud reuire  
to interct it te social ord, not just te pysic one. nd 
it’s not cer o uc you cn speed tt up.

RogueAI?
noter centr pir o te existenti ris ruent is te “us-
versus-it” vie te ide tt  it turn inst us. t’s rd 
not to tin o  tis y.  er ,  e’ve een endessy con-
ditioned y sci- to do so: te erintor, ynet, nd oter 
expes o roue  rediy coe to ind.
y not pror  to put unity rst  ore souped-

up version o te us- versus-it ruent is tt even suc n 
ent it o roue. is ruent is sed on  tout ex-
perient invovin  so- ced pper cip xiizer. uppose 
e ive n  ent  undne o, sy, nucturin s 
ny pper cips s pos si e. t  i reize tt cuirin ore 
poer (suc s contro over resources nd inuence in te 
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ord)  i ep it xiize pper cip production. n oter 
ords, “poer- seein” e v ior  i ntury eere, rerd-
ess o o nrro n ’s stted o is. nd once it is - 
poeru, it it condeer  o te ord’s resources or 
pper cip production.  e resist, it  i i us .
e in pro e it tis ruent is tt it posits n 

ent tt is untoy poer u yet cs n iot o co-
on sense to reconize te surdity o te reuest, nd  i 
tus interpret it extreey itery, oivious to te ct tt it 
oes inst  un sety. is ind o indess, iter inter-
prettion is crcteristic o trdition  ents, ic re 
prored it noede o ony  very nrro doin. 
or expe, n  ent s tsed to nis  ot rce s 
uicy s possi e, idey ernin copex nvition strte-
ies. nsted, it discovered tt y  oin in circes, it coud 
 ccuute rerd points ssocited it iin certin r-
ers, itout ctuy copetin te rce!1

But te ore ener te ent, te ess iey tis is. e 
don’t tin n ent tt cts in tis extree y  i ctuy 
e inteient enou to cuire poer over nyone, uc ess 
 o unity. n ct, it  oudn’t st ve inutes in te re 
ord.  you sed it to o et  itu ro te store “s st 
s pos sie,” it oud do so y inorin trc s, risin c-
cidents. t oud so inore soci nors, cuin in ine t te 
store. Or it it decide not to py or te ite t . t oud 
propty et itse sut don.
n oter ords, copetin even sic tss utonoousy 

nd useuy in te re ord reuires coon sense, ood jud-
ent, te iity to uestion os nd suos, nd  reus to 
interpret conds itery. itout  tese ttriutes, one 
coudn’t even trin  to ive it nytin cose to te eve o 
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cpiity tt te y po tet i c pper cip xiizer is supposed 
to possess. Beyond  point, cpiity iproveents  i reuire 
prooned periods o ernin ro  ctu interction it 
peope. Unie ctots, dvnced   cn’t e trined on text 
ro te internet nd ten et oose. t oud e ie expectin 
to red  oo out iin nd ten e e to  ride  ie.
ven i  superinteient ent “nted” to cuire poer 

over unity, it’s r ro cer tt it ctuy cn. n te  
sety counity, te ie in ure . is oen used to rue 
tt  superinteient ent oud e stupendousy ore in-
teient tn e re. e visuiztion s  certin intuitive 
ppe. ndeed, e re ore inteient tn  ouse to  de-
ree tt it  cn’t even copreend. On tt sce, te dierences 
eteen ny to  peope re innitesi. nd i e oo ur-
ter on tt spectru,  dt- center- sized cine rin 
it one dy e s inteient copred to us s e re co-
pred to  ouse.  terriyin prospect.
ortuntey, te visuiztion is incoerent. ts ppe reies 

on usin te vue ter “inteience” tt e  cn’t  esure
in ny eninu y, especiy cross species. (ncidenty, 
te use o te ter “vie idiot” so reves  prejudice inst 
peope o it coose to use teir inteience or prctic 
ends rter tn scientic reserc.)

FIGURE5.5. n  sety ee ent to iustrte te  
dner o   uture .

(edrn ro ueuser , “enty o  oo ove Us” (o). . 
ps:// inteienceexposion . co / 011 / penty - o - roo - ove - us / .)
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et’s repce te picture it soetin ore concrete, 
soetin tt directy  esures poer, ic is utitey 
t’s o interest. et’s dene poer s te iity to odiy te 
environent (ic is t es te pper cip xiizer 
dnerous). Once e do so,  rdicy di er ent picture eeres 
(ure .).
uns re poer u not pririy  ecuse o our rins 

ut  ecuse o our tecnooy. reistoric  uns  ere ony 
sity ore cpe t spin te environent tn nis 
ere. e, on te oter nd, re cpe o terin te pnet 
nd its cite.
unity’s tecnooic cpiities cceerted  er te 

ndustri evoution, ten cceerted urter  er te co-
putin revoution, nd urter sti it . e crux o te 
er is tt  s redy een in us ore poer u, 
nd tis  i continue s  cpiities iprove. We are the 
“superintelligent” beings tt te uer o unity- endin 
superinteience evoes.  ere is no reson to tin tt  
ctin oneor in dence o its cretors i in te  uture
e ore cpe tn  peope ctin it te ep o . e 
soud e r ore concerned out t  peope  i do it 
 tn it t   i do on its on. nd  e’ et to te 
tret o icious  un ctors in  inute.

FIGURE5.6. en e rere te issue ro “inteience”  
to poer,  tins oo very di er ent.
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AGlobalBanonPowerfulAI?
ven i te tret ro superinteient  is s d s it’s ein 
de out to e, te responses ein proposed y rists re 
deepy counterproductive nd  i ony increse te ris. et’s 
see y.
e vie in te  sety counity is tt e ve one o 

to options. e rst is to nd  tecnic soution tt  i 
“in”  it unity’s intereststt is, prevent it ro 
ctin inst us no  er t.1  e  don’t ve inent 
tecniues tt  e’re sure  i or in te ce o superintei-
ent  nd e certiny  don’t rit no ten e ust o 
it te second option, ic is to stop poer u  ro 
ein uit t .

Unortuntey, neiter o  tese options is esie. e re-
son is  sipe. e do not no o ny runs e ve e on 
te dder o enerity eore recin . c o  tese 
steps reuires scientic retrous nd resuts in  tt
eves undenty dierenty tn  on ny o te runs 
eo it. istory sos us tt en e re stndin on ny 
one step o te dder, itout noin t scientic re-
trous re coin,  tere  isn’t uc e cn useuy sy out 
te  uture o  ro  tecnic perspective. ereore, te 
inent reserc e cn do now it rerd to  y po tet i c 
 future superinteient ent is inerenty  iited.
or  ood expe, et’s return to our discussion o instruction 

ooin. is iity opened up ne sety concerns, suc s 
te possiiity tt te user coud s  ctot or uidnce on 
o to uid  o, nd te ot oud copy. n our vie, 
te ddition ris posed y tis iity is ini, since te 
ind o dnerous inortion tt ctots it suppy s 
redy rediy vie on te internet. n ny cse, te cruci 
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point is tt te pro e o inpproprite reuests oud ve
een rd to envision, uc ess ix, before ctots  ere 
trined it te iity to oo instructions.
urterore, it turned out tt te se tecniues tt 

ened instruction ooin in te rst pce ne- tunin 
nd reinorceent ernin re so te ones tt ve een 
used to trin ctots to reject inpproprite reuests. n oter 
ords, ciin te test run o te dder nd ddressin te 
ne sety concerns tt rose ppened concurrenty nd re-
ied on te se innovtions.
or te se reson, e cn currenty ony specute out 

t inent tecniues it prevent  uture superintei-
ent  ro  oin roue. But  unti suc  is ctuy uit, e 
just  cn’t no or sure. n ny cse, et’s not oret tt suc 
inent is necessry ony i poer- seein e v ior  i 
ntury eere in  uture , n ruent e ind iy 
duious.
 te ide o inin  uture  puts too uc it in tecni-

c soutions, te  sety counity’s oter in propos
preventin poer u  ro ein uit puts too uc it 
in reution. One pproc vored y te counity is sur-
veiin dt centers ere  is trined nd osted.  reuires 
ots o coputin resources, so in teory, dt centers coud e 
reuired to report en  custoer uses ore tn  certin 
eve o coputin resources, proptin n investition.

But over tie, te cost o trinin odes t  iven cpi-
ity eve decreses uicy. rinin n ie reconition cs-
siier it te se  perornce ece forty- four times
cheaper eteen  nd .1 nd s e rite tis oo, one 
o te ost cpe open- source nue odes cn e trined 
or  cost o ess tn U  iion.1 o ve ny ope o 
stoppin te deveopent o poer u , overnents  i 
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need to conduct drconin surveince nd cieve n unpre-
ce dented eve o interntion coopertion.
ese cs or nonproiertion re ein pused y ny o 

te copnies tt currenty ve  ed in  deveopent. 
ince e  cn’t e sure tt  uit y un reu  ted ctors  i e 
“ined,” te ruent oes, ony icensed copnies soud 
e e to deveop iy cpe . on ve nienty, it oud 
ve te eect o ocin in  tese copnies’ dvntes.
 ony  e copnies re e to deveop  in secret, te 

iity o resercers to test nd openy discuss teir cpii-
ties oud e  iited. op  copnies oud ve even ore 
poer in poicy detes. nsted o enin it te ru-
ents, tey coud disiss critics s uninored outsiders c-
in expertise on  cpiities nd riss.
n ct, concentrtion in te  ret oud ony increse 

ctstropic riss. en tousnds o pps re  poered y
te se ode (-. nd - re redy in tis posi-
tion  tody), ny security vuneriities in suc  ode cn e 
expoited cross te ord, cusin idespred de.

ABetterApproach:DefendingagainstSpecificThreats
e ree tt ctstropic riss ro  re pos si e nd soud 
indeed e ten seriousy. But e tin te iest riss to u-
nity  i rise ro  peope isusin , not ro   oin 
roue. ven i te er is teoreticy pos si e,  tever e 
do to protect inst isuse  i so protect inst roue , 
so tt’s t e ust ocus on.
e soud ssue tt d ctors  i ve ccess to stte- 

o- te- rt . ey do  tody. t turns out tt te y ctots 
re ined is extreey rie.19 inent s een extreey 
eective t preventin ctots ro spein toxic text t un-
suspectin users, ic te under yin nue odes ve 
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 tendency to do. By voidin tis, inent s de ct-
ots successu s  product. Yet it does  ie inst dversries, 
o cn use te prortic interce to odes ie -. 
to custoize te in  y tt netes te eect o inent, 
resutin in  ot tt  i copy it dnerous reuests. 
ore iportnty, i  overnent nted to use  or  cyerr, 
tey ve te resources to trin teir on; tey  don’t ve to 
rey on coerci odes.
o, o soud e o out deendin inst d ctors 

o nt to use  or r e nsers ecoe cer en 
e tin out te specic trets tt it rise.

One pos si e ctstropic ris ro  is in cyersecurity. 
erps  uture   i e e to nd ne ys to c so-
re, y tin dvnte o “zero- dy vuneriities.”  ese 
re us in sore tt re unnon to te sore vendor 
nd ence  ven’t een ixed.   vuneriity is in sot-
re tt urds critic inrstructure, y expoitin it,  
it e e to, sy, te contro o te poer rid or  nu-
cer pnt.
ere’s te  tin: i te orry is tt  it one dy e 

eer tn  un experts t ndin sore vuneriities, 
e ve soe nes.  s redy d te dvnte or ore 
tn   decde.0 cers ve on d u- ndin  toos 
tt re uc ster nd esier to use tn nuy sercin 
or us in sore code.
nd yet te ord  sn’t ended. y is tt or te  sipe 

reson tt te deenders ve ccess to te se toos. ost 
critic sore is extensivey tested or vuneriities y de-
veopers nd resercers eore it is depoyed. n ct, te de-
veopent o u- ndin toos is pririy crried out not y 
cers, ut y  utiiion- dor inortion security 
 industry. On nce, te viiity o  or ndin sore 
s s iproved security, not orsened it.
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e ve  every reson to expect tt deenders  i continue 
to ve te dvnte over cers even s utoted u- 
detection etods continue to iprove.
noter exceent tecniue to protect critic systes is 

ced deense in dept. t cs or desinin systes it u-
tipe yers o deense, ec o ic  i idey reuire entirey 
di er ent c strteies to penetrte it. is ens tt n 
cer oud need to nd nd expoit ny di er ent vuner-
iities eore  deender cn x ny o te. one rit, 
it  os  retivey e deender to stve o  uc ore 
e- resourced cer.
o e soutey cer, te stte o cyersecurity  tody is 

r ro perect. But te pro e is not tt cers re too 
tecnicy dvnced. e ve  te deensive tecniues e 
need, nd   doesn’t cne tt ct. ter, enesses in 
cyersecurity re n indiction tt e re not tin deense 
seriousy enou. e need deute nnci investent to 
protect ourseves ro cers.
ndeed, i e  don’t uid te rit deensive  esures, even 

te ost sic c tecniues cn cuse ctstropic r. 
round te turn o te tenty- rst  century, ny copnies, 
noty icroso,  didn’t ve  cuture o tin inortion 
security seriousy. ors (coouiy, viruses) suc s ode 
ed nd id ripped cross te internet  every e onts, 
cusin ssive dt oss.1 ey  eren’t sopisticted nd 
 eren’t creted y stte ctors. On te contrry,  tese  ere ru-
dientry pieces o re oten creted or un y ored 
teen ers.
noter eed source o existenti ris ro  is iooi-

c ris. t’s pos si e tt in te  uture,  it e it esier 
to deveop pndeic- cusin viruses in te . But it is already 
pos si e to crete suc viruses in te . Bsed on te vie 
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evidence, te - e teory o O reins pusie.

e need to iprove security to diinis te ris o  es. 
e steps e te  i so e  deense inst - ided 
pndeics. urter, e soud (continue to) reute te  
coponents needed to enineer viruses. e ove  entioned 
 executive order strentens security on  tese ines y 
cin or eer screenin o custoers y s tt se syn-
tetic  nd . nd iprovin ventition in uidins 
i e it r rder or viruses to spred indoors. e just 
ve to spend te oney to do it.
o recp, our prescription is  sipe, ut not esy. eepin 

 out o d ctors’ nds  on’t or. “inin”  so tt it 
reuses to ep d ctors  on’t or. nsted, e need to de-
end inst specic trets. n cyersecurity, e protect te 
sore tt deends critic systes. o deend inst -
enerted disinortion nd deepes, e need to strenten 
te institutions o deocrcy (ic is soetin e need to 
do nyy,  eter or not  e’re orried out ). O course, 
strentenin deocrcy is  rntun nd never- endin 
ts, so it is extreey teptin to insted try to put  c in 
  oe. Unortuntey, tt y o tinin  i ony distrct 
us ro te  ctu cenes e ce.

ConcludingThoughts
enertive  oen ees surre, nd te  uture o   i no 
dout e even eirder. esercers  i eep ciin te d-
der o enerity. t is rd to predict te nture nd cpiities 
o yet- to- e- invented  tecnooies.

On te oter nd, te vuneriities o our civiiztion re 
e non nd iy predicte: te riity o deocrcy, 
epons o ss destruction, cite cne, puic et, 
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o nnci inrstructure, nd  e  oters. t s on een 
rued tt e re ssivey underinvestin in ny o  tese 
res o ris, suc s pndeic prevention.
 is  ener- purpose tecnooy, nd s suc it  i pro-

y e o soe ep to  tose seein to cuse re- sce r, 
just s it is useu to every one  ese.  tis cretes dded urency 
to ddress civiiztion trets, tt’s  in. But rerin ex-
istin riss s  riss oud e  rve  iste, since tryin 
to x   i ve ony  ini ipct on te re riss. nd 
s or te ide o roue , tt’s est e to te re o science 
ction.
xistenti orries out  re  or o  “criti- ype.” n por-

tryin te tecnooy s - poeru, critics overstte its 
 cpiities nd underepsize its iittions, pyin into te 
nds o copnies o oud preer ess scrutiny. en 
 peope dopt tis re o ind, tey re uc ess iey to 
spot nd cene  sne oi.
n te  Mission Impossible: Dead Reckoning, te  viin 

cn not ony enerte deepes ut so s te cpiity to 
predict  peope’s  uture ctions. t es or  ret ction. But e 
soud eep in ind tt  tose re to entirey di er ent inds 
o . dvnces in enertive  ve drticy incresed te 
reis o deepes nd yet ve not ed to ny iproveent 
in te iity to predict te  uture, ic reins rey eyond 
rec. o oret tis oud e to succu to criti- ype.
n te next cpter,  e’ return to  discussion o  rs 

tt rise not ro its cpiities ut ro its iittions, in te 
doin o soci edi.





Chapter 

WHY  CAN’T AI FIX 
SOCIAL MEDIA?

 , concerns out ceoo’s roe in society reced  
crescendo. r Zucerer s ried y te U.. onress 
out t ceoo s  doin to cot ojectione con-
tent suc s tro ccounts, eection intererence, e nes, ter-
roris content, nd te speec.1 o oud ceoo de 
it suc content ie protectin  ree expression nd itout 
stiin eitite  poitic discourse

Zucerer’s soution s . e tod onress tt ce-
oo s deveopin toos tt oud sove te pro e. e
poicyers ppered to te is nsers t ce vue. But 
soud tey ve s it pusie tt  cn e used to detect 
nd oc proetic posts non s content odertion
to cen up soci edi Or s Zucerer sein sne oi
e stes re i; on soci edi, content odertion is 

ruy te priry product. t’s  ecuse te tecnic e-
tures  eind ptors re esy to re- crete. or expe, n 
terntive soci netorin pp ced stodon oers uc 
o te unctionity o  (orery ier) nd or  on 
tie, te co pny d eer tn ten epoyees. t’s  rite o 
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psse on tecnooists to uid  soci edi pp durin 
 eeend cton. y, ten, re te ptors so success-
u t endin o upstrts e in dierentitor is cou-
nity, nd ey to uidin counities is ood content 
odertion.
very jor ptor strted out it no content oder-

tion, ut uicy reized tt no one nts to spend tie on 
n pp ere rssent is rpnt nd vie content spes
ort unceced. erps te ost  popur unoderted pt-
or is cn, nd it  isn’t  coincidence tt cn is est 
non or ein te cesspit o te internet.

 very instre soci edi ptor tt  e’re re o 
perors iry serious content odertion even /ier, 
despite on us’s proises to te contrry  er e out
it. e or invoves din trou te orst o unity or 
ours nd ours, dy  er dy. ideos o eedins, ies o 
cid sexu use, ords o orriyin tred. t’s tru- 
inducin or, done y undreds o tousnds o invisie, 
o- e orers, osty in ess- uent countries, orin or 
tird- prty outsourcin rs rter tn directy or ptor 
copnies.,,

o y  cn’t  te over content odertion so tt 
uns  i not need to do tis or n ct, y  sn’t  
redy soved te pro e ince content odertion ors 
y recordin te judent o  un odertors on iions 
o pieces o content,  soudn’t it e pos si e to utote teir 
or y trinin  ode to reconize te perns in teir deci-
sions nd since  oud ppy judents consistenty, never 
ein distrcted or tired,  oudn’t it eiinte te errors tt 
un odertors inevity e
o r in tis oo  e’ve discussed to types o : predictive 

 nd enertive .  e’ve expined o  tese tecnooies
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or nd o tey re ein used in our society  tody, to ep 
you understnd en  ors nd en it  doesn’t nd 
en it cn cuse r. n tis cpter  e’ expore  tird 
type o   or content odertion. e reity is tt  
is redy evi y used in tis re, nd vri ous ors o uto-
tion ve een used ost ro te einnin o soci 
edi content odertion. o, e  don’t need  specutive 
discussion out te  uture. e cn exine te undreds o 
e- non cses o pst iure to see t te iits re. en 
e cn t out  eter e expect  tose iits to e over-
coe in te  uture.

But eore e et to tt, et’s te  inute to discuss o 
content odertion ors.
ost i soci edi ptors do content odertion in 

rody siir ys. c ptor s  poicy tt inors 
users t tey cn nd  cn’t post. e proiitions specied 
in  tese poicies  into  e typic cteories: nudity nd 
pornorpy, vio ence, rssent, te speec, ie ctivity, 
sp, nd so on (tis is r ro n exustive ist). nd ec
o  tose cteories s ny, ny specic ites. or expe, 
ceoo’s “counity stndrds” docuent is over  eiteen
tousnd ords on. espite tt ent, it is  i- eve 
poicy it uc roo or iuity, ie te co pny in-
terny uses  set o ore precisey specied rues tt is uc, 
uc oner.

s soon s content is posted, it is scnned y  to cec or 
poicy viotions. n ct, soe o te scnnin ppens te 
oent te user its “ost” nd eore te content is even 
puised. or cteories o proiited content ere  is 
non to peror it i ccurcy, suc s sp, te con-
tent is utoticy reoved. But ost types o poicy vio-
tions re ore sute, so potentiy viotin posts identied 
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FIGURE6.1. t  ceoo user sees en one o  teir  
posts is reoved.

utoticy need to e sent to  un content odertors to 
revie. ( e’ soon et into te resons or te dicuty o re-
ovin  uns ro te picture.) tors so provide e-
tures or users to report posts tt viote te poicy. uc re-
portin y users is te oter pipeine y ic potentiy 
viotin posts rec  un content odertors, in pre 
it utoted scnnin.
en  post is ound to e viotin, ptors cn te 

ny ctions. e post cn e reoved (ure . sos  typi-
c expe o te ind o notiiction  user it receive 
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en teir post is reoved). nsted o reov, te post cn 
e spped it  rnin, or, i it is  “orderine” poicy vio-
tion, it it e sienty son to eer users tn it oter ise 
oud. is is  note deveopent in te st e yers 
non s donrnin or deotion, or, coouiy, sdo-
nnin. en  post is ten don, dependin on te pt-
or, users y ve te option to ppe te reov. One 
n  tin to note is tt repet viotors y ve teir c-
counts suspended teporriy or pernenty.
it tt it o cround out o te y, et’s dive into te 

dirty ord o content odertion.  e’ discuss ny dicut 
topics, incudin suicide nd cid sexu use. ontent od-
ertion is so, inevity,  iy poiti cy contentious topic.
e  don’t ci to rite out it neutrye  don’t tin 
tt’s pos si e. Our rer point, tou,  isn’t out te poitics 
o content odertion itse ut rter out te utiity o try-
in to utote one’s y trou  tese  poitic issues.

WhenEverythingIsTakenOutof Context
eter or not  piece o content is ojectione oen de-
pends on te context. e iniity to discern tt context re-
ins  jor iittion o .
n erury , te prents o  youn oy noticed tt is 

enits  ere soen. ey too pictures to send to te doctor. 
e dd in uestion, ned r, d n ndroid pone it 
potos utoticy ced up to ooe oud. ooe’s  
istoo te ies or cid sexu use. o ooe propty 
sut don is ccount nd reerred i to te poice. e po-
ice investited nd cered i, ut ooe reused to rein-
stte is ccount. s te New York Times reported, te cost s 
steep:
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Not only did he lose emails, contact information for iends and 
former colleagues, and documentation of his son’s first years of 
life, his Google Fi account shut down, meaning he had to get a 
new phone number with another carrier. Without access to his 
old phone number and email address, he  couldn’t get the security 
codes he needed to sign in to other internet accounts, locking him 
out of much of his digital life.9

Oter content odertion  istes re ess serious ut 
ore surd:  (orery ier) suspended n ccount or 
postin n ie o  zi except it s  ptin er i c
crtoon ere te crcter punces  zi.10 Youue re-
oved orne University’s entire video irry over one video 
o n cdeic ecture tt invoved tree ors o rt depict-
in nudity.11 Youue so reoved  cess video  er  p-
prenty istoo prses ie “ite is eer” or coentry 
out rce.1 n ec cse, te surdity o te decision rout 
ention to it nd ed to copnies reversin teir decisions.
ese  ren’t isoted expes;  eind  every one tt de 

te nes re undreds tt  didn’t.
ese  istes ppen  ecuse  toos tend to interpret 

text, speec, or ies too itery. ey i to te context into 
ccount nd isinterpret  tins in ys tt re soeties 
usin nd soeties orriyin.
ccountin or context is n re ere e tin   i et

 ot eer in te next e yers or te next  decde. eetin 
video  ecuse o ords ie ite nd Bc y suest tt
te tecnooy invoved is notin ore tn   sipe ord 
ter, ut tt’s not true. t est on te jor ptors, content-
odertion cssiers re uit usin cine ernin. eir 
iittions  ren’t inerent, ut rter ste ro te indeucy o 
trinin dt, in ot voue nd uity, nd te coputtion 
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cost o  runnin ore sopisticted cssiers. e tecnooy 
s redy coe  on y. oputers used to e terrie t 
detectin uor, ut toos ie t re strtin to do  
psse jo.
n ost o te expes e discussed ove,   un 

oudn’t ve uc trou e in te rit decision. o, 
iven enou trinin dt nd coputtion resources,  tere
ren’t undent rriers to utotin tis. t’s not to sy 
tt any  un judent cn e utoted y ivin te -
cine enou expes. opex judents out, sy, te 
uity o rt  i e rd to trnste into te prdi o su-
pervised cine ernin. But tt’s not t  t’s invoved 
in content odertion.  un content odertors ve on 
een sed to operte on  ctory ode, spendin ony  e 
seconds per piece o content.

Besides, in n ept t consistency nd sce, te rues tt 
copnies provide to content odertors tend to strip out 
uc o te roo or judent nd nunce. ceoo in pr-
ticu r provides n ever- expndin set o rues to odertors 
eptin to cover  every sitution tt it rise, t  coi-
c eve o specicity.  ere’s one expe o  specic rue nd 
n iustrtion o o to ppy it to  specic ie, ro ce-
oo’s intern docuents:

y do e o ies it nus potosopped on  pu-
ic ure is exception s een de s te context in 
ic suc ies re sred is not nudity. t is to e  
poitic stteent out t te person depicted is syin, 
ic is y tis OY ppies to puic ures nd te 
exception is OY or cses o n nus or  cose up o  uy 
nude u potosopped on puic ure.  tis s poto-
sopped on privte individus, uyin poicies it ppy.
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ie te ie is o n nus poto sopped on  puic 
ure, it so dispys  sex toy inserted into te nus, ic 
is  viotion  under sexu ctivity o our use stndrds. e 
exception is restricted to nus nd cose up o  uy nude u 
OY. e  i not e n exception or sexu ctivity.1

in eruson,  orer ceoo content odertor, re-
ced n incident ere se encountered  picture o  ite 
iy it  Bc cid, cptioned “ oe is not  oe 
itout  pet.”1 e et it s piny rcist nd deuniz-
in.  ere s no pet in te ie, nd  tere s no dout 
out t te ord pet s in reerence to. tou deu-
nizin speec is inst ceoo’s poicies, eruson coud 
not convince er n  er tt te post soud e ten don, 
pprenty  ecuse  tere s notin in te rues tt ppied 
en te eect s cieved trou te cointion o te 
ie nd te cption. odertors re “pid to oo  orders,
not tin.”1

n oter ords, e tin copnies  i continue to success-
uy utote soe o te or tt  un odertors re 
doin  tody ut prty  ecuse tey ve redy circu-
scried  tose odertors’ roes so severey.

Unortuntey, te ove expe o te cptioned ie is
not n outier; content odertion systes routiney ve trou-
e it te speec directed t Bc  peope, nd utotion 
excertes te pro e. ssiers ve trou e distinuisin 
eteen t est tree types o contexts in ic sur ords cn 
e used:  ctu expressions o te,  peope tin out te 
tt s directed at te, nd  peope usin ords (suc s te
- ord) tt oriinted s  sur inst teir roup, ut ic 
ve since een recied y tt roup.1
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ince cssiers  ren’t ood t  tese nunces, Bc  peope 
on ceoo reury et oced out despite not viotin poi-
cies. t te se tie, n intern ceoo investition 
ned “orst o te orst” ound tt ost o te ost r-
u stu tt’s e up is treted inst Bc  peope ie ost 
tedons re posts treted t ite  peope.1 n oter ords, 
ot over- ocin nd under- ocin re coon. iven te 
iittions o nunce, ceoo  cn’t te its cssiers to 
itite one o  tose pro es itout in te oter one 
even orse.
o r,  e’ve ted out y it’s dicut or  to uy te 

context into ccount. But in oter cses, te context  eind  
piece o content sipy  isn’t vie to  ptor. n onine 
uy it e  reerence to soetin in te re ord tt 
te ode  doesn’t ve ccess to.  picture o  ned cid y 
or y not e sexuin soe cses  tere is enou inor-
tion in te ie itse, ut in oter cses it  depends on te 
intentions o te person o too te picture.

O course, suc decisions re so ipossie or   un to 
et rit it certinty. Our point is tt content odertion 
 i rein rd, no  er o uc  is used.
onsider inciteent to vio ence:  er vioent protests, pt-

ors ve oen een ed or not tin don esses 
urin  peope to join  tose protests.  ese ys see ie 
 istes in indsit, especiy en soe o te esses 
tt  ere e up incuded cs to vio ence. But ere do you 
dr te ine  you too don inortion out  protest s 
soon s  tere  ere ny esses cin or vio ence, te co-
ter de oud e enorous. n ct, ceoo s een 
ccused o overrecin in tis y, it te eect o suppress-
in conservtive  poitic oveents.1
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ote tt te reserc nd reportin tt tis cpter drs 
upon ocus evi y on ceoo. t’s understnde: ce-
oo s d n outsized roe in content odertion iures 
trouout te ord, sipy  ecuse it s een te ost 
proinent soci edi ptor or ost o te st  decde. 
Besides, e no  ot out its interns due to docuents 
reesed y iste oers. e reuency o ceoo’s con-
tent odertion iures  isn’t  ecuse ceoo’s syste is pr-
ticury d; in ct, it s pro y invested te ost evi y
in content odertion (incudin - sed content oder-
tion) o ny ptor. e iures ve occurred despite tt 
investent.

Beore e ove on,  discier: ys ored s n 
enineer on content odertion t ceoo ro  to 
. ie our ruents in tis cpter rey entirey on in-
ortion vie trou puic docuents, is experience 
s inored our understndin o te topic.

CulturalIncompetence
Our discussion o ’s iures o content odertion s so r 
een osty out te United ttes, ut in non- estern, non- 
nis- spein countries, te conseuences re  undred 
ties orse.
e oiny re  predoinnty usi etnic roup 

sed in ynr. or  decdes, tey  ere persecuted y te 
country’s Buddist jority. e persecution intensiied in 
, nd cuinted in  in  rut etnic censin y te 
ry. Over ten tousnd  peope re estited to ve een 
ied. Over seven undred tousnd te jority o te o-
iny in ynr ere driven out to Bndes.
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nesty nterntion reesed  ciin seventy- to- pe
report detiin ceoo’s roe in te vio ence.19 osts tt de-
unized te oiny nd ced or vio ence repetedy 
ent vir strtin in . enie, te co pny jecty 
ied to enorce its on poicy inst te speec. ocs de-
scried reportin nuerous viotin posts one person re-
ported ore tn  undred over  period o yers, ut no 
ction s ten.  ere s notin sute out  tese posts 
tt coud expin te dicuty o detectin te. s iustr-
tive expes, te contents o soe proinent posts incuded 
“One second, one inute, one our ees ie  ord or  peope 
o re cin te dner o usi dos,” nd “e ust t 
te te y iter did te Jes, dn kalars [ derotory 
ter or te oiny]!”
 eer o  oc tecnooy u systeticy studied 

ceoo’s  perornce nd ound tt in ost cses, i  tere 
s  response t , it too over orty- eit ours. n ny 
cses, te response ce  er ost excty orty- eit ours, 
suestin tt ceoo’s intern evution counted  re-
sponse s  success i it ppened itin orty- eit ours. O 
course, iven te iedicy o soci edi, ost o te d-
e oud redy ve een done in orty- eit ours’ tie. n 
oter ords, ceoo  sn’t even tryin. is s despite te 
ct tt te co pny d een repetedy rned o te dn-
ers: te report copies een instnces  oin c to  
ere experts nd civi society roups rned ceoo o te 
urent ris o te ptor contriutin to ss vio ence in 
ynr.
iir events too pce in ny oter prts o te ord. 

te speec on ceoo ueed  civi r in iry, tiopi, 
in ic over   iion  peope ve een ied.0,1 n 
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ndi, intory content nd cs to vio ence on tspp 
or te cdrop o constnt coun vio ence. n ri 
n, te speec on ceoo pyed  roe in nti- usi 
vio ence. n  nistn, ess tn   percent o te speec 
s ten don, ccordin to ceoo’s on etrics. on-
tent odertion iures in vri ous postconict countries, in-
cudin Bosni nd erzeovin, ndonesi, nd  eny, ve
so een docuented.

e opposite pro e is so coon. cross te  idde 
st,   percent o tedons o terrorist content  ere ctuy 
cses o nonvioent content incorrecty deeted. n r, riv 
reiious roups ed to try to et ec oter’s pes deeted 
y postin viotin content, suc s cid nudity, on riv 
pes.

O course, ceoo  didn’t cuse te vio ence in ny o  tese 
reions. t s rter te ediu y ic oc roups nned 
te on- urnin es o tred. nd to e sure, soci 
edi incudin ceoo s  copex roe in troued 
reions; it is oen n ipor tnt too o pro- deocrcy ctiv-
is. But te ood  doesn’t excuse te d. e uestion, in-
sted, is  eter content odertion coud e eer tn it is 
 tody. nd it ost certiny coud.
y did ceoo i so dy nd so consistenty despite 

intense scrutiny or one  sipe reson: it  doesn’t epoy con-
tent odertors in ost countries. nsted,  tose eorts re cen-
trized nd outsourced to tird prties o operte in  s 
nuer o countries sed on te viiity o cep  or. 
ceoo died tt in , en nti- oiny vio ence 
s redy in u sin, it d ony one Burese- spein 
odertor devoted to ynr sed in its uin oce. 
ven  er te  trocities, ccordin to one investition, ce-
oo d ony ve Burese- spein content odertors, nd 
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none sed in ynr. ceoo s neiter conred nor 
denied tis ci; it consistenty reuses to sy o ny od-
ertors it s in non- nis- spein countries.

t ceoo nd oter ptors do en tey  don’t
ve odertors spein oc nues is use utotic 
trnstion.  or trnstion s coe  on y in te st 
decde, itout ic te dissters e descried it ve 
een even orse tn tey  ere. But  tere is sti  on y to 
o. ore iportnty, cretin  trnstion ode tt ors 
or  nue reuires  re corpus o text ro tt nue. 
ince  copnies coect tis text pririy y scrpin text 
ound onine, odes  don’t yet exist or ost o te ord’s n-
ues. or expe, t te tie o te iry vio ence, ooe 
rnste ored or ony to o te eity- tree nues in 
tiopi.9

ven i trnstion  ere perect, you need cutur no-
ede o t’s  oin on in  country to e eective content 
odertion poicies nd decisions. itout suc noede, or 
instnce, ies o rtuitous vio ence oud e rd to te 
prt ro evidence o r cries or  un rits uses. 
on rdicized counities tt sre eies nd tropes 
out outroups, it oud e esy to coe up it “do  istes” 
tt oud e correcty interpreted y te intended udience ut 
oud e ystiyin to  tose o ced cutur noede
nd tt’s i te  trnstion preserved ny sence o te 
intended enin rter tn trnstin it itery.
y  cn’t soci edi copnies sipy ire ore content 

odertors to cover  every country tey operte in ost is one
ovious reson.  ore sute reson is tt content oder-
tion is iy spiy, it orods incresin t certin ties: 
eore eections, en  tere is vio ence, nd so on. ntern 
ceoo docuents reve tt en te co pny reizes 
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tt  reion is  priority, it tes  yer or ore to st up 
deutey.
utur copetence is one o te ey coponents o te 

nt r rinci pes or content odertion tt te jor 
ptors ve reed to.0 Yet tey re iin copetey on 
tis ront.

One conseuence o cutur incopetence is tt ec pt-
or’s poicies re ooeneous te se everyere in te 
ord. nd  ecuse ost proinent soci edi ptors re 
U..- sed,  tese poicies tend to e too. U..- centric poicies 
cn e too strict in soe ys nd too perissive in oter ys 
ro oter countries’ perspectives. or expe, nnin nip-
pes sed on ericn sensitivities is seen s prudis y 
 uropens.1 On te oter nd, oocust deni, ic is i-
e in ost o  urope, s not proiited y ost ptors 
 unti recenty.
e p eteen te United ttes nd  urope pes in co-

prison to te p eteen te nors o te est nd te rest 
o te ord. By ny countries’ stndrds, te poicies o 
jor soci edi ptors re too perissive.  ere’s ony 
  iited exception to te o ooeneity o ptor poi-
cies. en content viotes  speciic country’s , i tt 
country es  copint, te content in uestion  i e
oced in tt country. But tis is rrey used.  Orders o 
nitude eer content reovs ppen trou tis route 
copred to reovs or viotin ptor- ide poicies. 
e reov reuests tt do ppen tend to e or teri 
critic o te overnent rter tn teri tt’s ctuy 
ru.

n ny cse,  tere cn e  i p eteen  country’s nors 
nd its s.  ood expe is spey.  ere is  stron 
nor inst it in ny prts o te ord, even i it  isn’t nned. 
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Besides, even i it’s ie  under oc , oc ocin cn 
esiy e oen round. or  tese resons, te rriv o soci 
edi s een  soc to te inortion ecosystes o ny 
countries.
e isinortion: s i  pro e s it is in te United 

ttes, te reson it  isn’t n even ier pro e is tt 
 ecuse o te irst endent, it s on een understood 
tt te est response to ron or ru speec is counter-
speec. e country s d   ree press nd ny orniz-
tions dedicted to just suc counterspeec. ny countries 
 don’t ve tis sort o roust inrstructure or dein it 
isinortion, s  conseuence o teir overnents’ t-
tepts to contro te o o inortion, in ein te 
est non expe. e introduction o untered soci 
edi into n environent itout roust institutions cn e 
(nd s oen een) ctstropic, it no eective y to 
cot cs to vio ence sed on isinortion, on 
oter rs. ny o te ove expes, suc s soci- 
edi- ueed vio ence in ynr, ri n, nd oter pces, 
cn e seen in tis it.
 soci edi co pny y e iin to end te rues i 

te country is  poer u one nd tretens to oc its pp 
nd te co pny ers osin ccess to te ret.  e’ return 
to tis point  ter. ost countries, tou, re out o uc.

Our uess is tt i soci edi ptors too teir inter-
ntion coitents seriousyi tey tried to py ention 
to oc context  round te ord to te se extent tt 
tey do in te United ttes nd  urope tey oud o out 
o usiness. n oter ords, tey re e to oer  retivey 
poised product it  ecoin nd resony e- 
enorced set o rues in estern countries ony  ecuse tey 
ve n expoittive retionsip it ost non- estern ones.
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is section s out o  stru es it dierences 
cross spce. e next section is out o it stru es it 
dierences over tie.

AIExcelsatPredicting...thePast
ere re to vors o  tt re used in content odertion: 
nerprint tcin nd cine ernin.
inerprint tcin is used or detectin copies o potos, 

videos, or udio eonin to proiited cteories tt te 
syste s previousy encountered. id sexu use iery 
is osty detected tis y. en  soci edi user posts n 
ie, it is cross- ceced inst dtses intined y enti-
ties suc s te tion enter or issin nd xpoited 
idren (). is syste s een unuestiony 
ipctu in curin  orriyin pro e. ooe one sends 
over   iion reports o cid sexu use iery per 
yer c to , sed on tces to ’s 
dtse.
n tis syste, te or o identiyin ne viotin ies,

reviein te, nd ddin te to te dtse is rey 
nu. o, nerprint tcin reies on  peope ein eter-
ny viint or ne cid sexu use iery. s in ost 
oter res o content odertion,  is epu en  peope 
upod cid sexu use iery tt s redy in te dt-
se, nd it’s even essenti or in sure reupoded ies
re reoved, ut it  on’t eiinte te need or  peope.
n , ooe deveoped  cssier to utoticy  

ies s cid sexu use. t uses cine ernin rter 
tn nerprint tcin, so it  doesn’t rey on te ie vin 
een encountered eore. nsted, it es ies y extrctin 
perns, te se y  cssier cn e n ie s  ct 
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even i it  sn’t seen tt specic ie. O course, ein 
soetin s cid sexu use is uc ore copex tn 
ein it s  ct, s evidenced y te syste’s isre in te 
expe o r nd is sic cid tt e discussed  erier. n
ddition, r’s story invoves  iure o te yer o  un 
revie tt is supposed to exist.
n res oter tn cid sexu use iery, copyrit, 

nd terrorist content te speec, inciteent to vio ence, 
se- r, isinortion, nd ny  oters cine ernin 
is te predoinnt pproc. e it ope tt tis cuts 
don te need or  un invoveent. Once te ode erns 
te perns tt distinuis isinortion ro ccurte in-
ortion, or speec tt is toxic ro tt ic is not, per-
ps ptors coud sipy et it do its  tin. dy, tt is r 
ro te cse.

 ere re ny ys in ic perns erned ro pst 
dt re ess tn perect en ppied on n onoin sis.  
 sipe expe is tt nue cnes; ne sn ords enter 
te picture. odes need to e constnty retrined in order to 
eep up, nd tt retrinin reuires  peope ein ne posts. 
But tis y itse  isn’t tt uc o  pro e, s te  un 
eort invoved  isn’t too onerous.

But oter types o cne re uc ore proetic. oi-
cies nd teir interprettion cne constnty. ceoo’s 
counity stndrds ve cned dozens o ties since 
. e rues tt ceoo odertors use interny 
ic re r ore detied tn te stndrds cne even 
ore reuenty (see ure . or n iustrtion o o de-
tied te rues re). c o  tose cnes reuires retrinin 
cssiers.

onsider te eects o te O- pndeic. t ed to  
sure o isinortion, ic reuired   ret de o nu 
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FIGURE6.2.  side ro ceoo’s odertor trinin teris  
in . en rues re iy rnur, tey ust cne  

reuenty to eep up.
(Source: iser ., “nside ceoo’s ecret ueoo or o  oitic  
peec,” New York Times, eceer , , ps://  . nyties . co  

/ 01 / 1 /  / ord / ceoo - odertors . t.)

eort to tec cssiers out. ceoo s oe to conspir-
cy teories (“soci distncin is  poy to inst  toers”) 
nd dnerous et dvice (“drinin ec cures ovid”). 
But it too onts eore te co pny coud deveop cssiers
or detectin  tese ne instnces o isinortion.

t’s critic to reeer tt cine ernin  doesn’t t-
tept to evute te trut o stteents. t sipy reies on 
siirities it stteents previousy eed s true or se. 
o, or instnce,  tere is soutey no y tt  cssiier 
trined eore O oud e e to evute stteents 
rerdin te eectiveness o O vccines.
i suc  syste e pos si e in te  uture usin nue 

odes (te tec under yin ctots) t’s  teptin possiiity: 
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 tt directy evutes te trut o stteents nd ose 
noede se stys up to dte,  eiter  ecuse it is reury 
retrined on text ro te e or  ecuse it is uented it 
te iity to do e serces in re tie s it evutes  post. 
s o tis ritin, te ccurcy o suc  syste oud e r 
ro ccepte. n  previous cpter, e descried stte- o- 
te- rt nue odes s usit enertors. ey  i iey 
et eer in te  uture, ut sti, tis type o isinortion 
ter oud e  dnerous ide tt coud o ron in unpre-
dicte ys. oud it toerte scientic discoveries tt over-
turn existin consensus Or oud it e te euivent o te 
seventeent- century toic urc suppressin te ide tt 
te ert oes round te sun
noede tt overturns consensus is not n noy; it 

is o inteectu pro ress ppens. o rerdess o te tec-
nooy  eind isinortion detection,  tere is  ris o 
overrecin, resutin in  syste tt reinorces te  poitic 
or scientic estisent ie suppressin dissent. ortu-
ntey, ptors  don’t try to reove  isinortion, ut
ony certin cteories o ru isinortion. is iits 
te potenti or overrec ut  doesn’t eiinte it. et 
inortion is one re ere poicies on ru isinor-
tion ve een oty contested. Besides, rter tn 
 reove content, ptors y te oter ctions inst -
eed isinortion even i it is not ru. ey y e 
it rder to nd or ineiie or ernin d revenue or te 
cretor. e prctic ipct o  tese penties it e just 
s serious. i ny,  tere is ys  sippery sope ooin in 
te cround o isinortion interventions: utoritr-
in overnents oen use te oeyn o ru isin-
ortion s n excuse to repress speec tt cenes teir 
poer.
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WhenAIGoesUpagainstHumanIngenuity
e’ve seen tt content odertion  stru es en te con-
tent it ust evute it not oo ie te pst dt tt it 
trined on.  ere is one prticury serious y in ic tis 
it ppen:  peope postin te content it ctivey try to 
evde content odertion.
o it suc  peope e e ost ovious expes tt 

coe to ind re  peope  doin unu  tins, suc s rud,
sp, or sein ie oods.  ere is n endess vriety o 
tese. ryptocurrency scers s victis to send crypto 
it te proise o uic returns on teir investent, ic 
o course never teriize. once scers use e iden-
tities it rctive pictures to entice oney victis, ten s 
or oney  under soe pretext s  condition o eetin in per-
son. ro tie to tie  tere’s  pnic out dru deers usin 
soci edi to ure  cidren.

Unie  uy or soeone stoin etnic vio ence,  tese d-
versries y e tecnooicy sopisticted. oe y even 
e stte ctors usin ots to inuence puic opinion doesti-
cy or in oter countries. s  tere ny ope tt  toos cn 
resist epts t circuvention y suc entities
is y e surprisin, ut e  don’t tin - rein c-

tivity is one o te rder cses or content odertion. ie 
criins’ sopistiction no dout es ie rder or pt-
or deveopers, it turns out tt te deenders so ve 
ipor tnt dvntes tt e teir ives esier.
irst, te proessioniztion o  rein ens tt 

tere is  distinct set o ctors o crry out suc ctivities 
it’s not ie everydy  peope occsiony decide to try teir 
nd t ctsin.  eope it criin intent set out to perpe-
trte unu cts, ic invoves enin in certin distinct



W h   C a ’  A I  F    Sa l  M a ?  

perns o couniction. e ine is cer, nd reur users 
sty e cer o it. is is very di er ent ro te speec, 
ic ctuy tends to e  ot ie everydy  poitic speec
except ore eted nd soeties crossin  ury ine. n 
sort, not ony is te content o unu ctivity iry distinct, 
so too re te netors in ic te ctors re eedded.
econd, ptors ve  rer rry o tecniues t teir dis-

pos. ey soeties or it  enorceent to te don 
n opertion or disrupt te o o oney in te under round
econoy.  tey cn identiy te entities  eind  sc opertion 
nd et te ooted o credit crd netors, te scers ose 
te iity to ern oney ro teir rs nd, it it, te incen-
tive to continue scin. is pproc cn succeed even i 
sc detection is iy iperect on  post- y- post eve.
 istoric noy it e useu. n te ery dys o soci 

edi, icious content s rpnt.  coputer or ced 
“ooce” spred viry ro riend to riend on ceoo nd 
triced te users into pyin or e ntivirus sore. But 
soon  er, ptors essentiy erdicted tis ind o  tin. t 
 sees rter uint  tody. ie ne types o unu ctiv-
ity  i no dout continue to rise,  e- resourced ptor  i 
e e to prevent it ro cusin jor disruption.
ccordin to te edi, noter re ere content od-

ertion s supposedy een neecpped y sopisticted d-
versries is stte- sponsored inuence opertions. e evidence 
suests oter ise. or expe,  tere s idespred pnic 
in soe circes tt us si inuenced te  U.. eection. 
But reserc s son tt very e  peope  ere exposed to 
esses ro  ussin tro rs on soci edi, nd tt tis 
d no discernie eect on votin perns.

rou e rises in te occsion cse ere  tere is enuiney 
 ry re eteen scs nd peried ctivity. oes  user 
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peddin  ne cryptocurrency truy eieve it  i cne te 
ord (sdy  too coon), or do tey  suspect it’s  
onzi scee nd sipy nt to et in on te round oor 
Or consider poitics.  eope oen ct in  coordinted y ie 
ots to pus   poitic end.  eter tis is   poitic ove-
ent or n inuence opertion depends on o enuiney te 
peope invoved od teir eies. nd tt’s  spectru.
ronicy, te rdest ind o evsion or ptors to de 

it is te unsopisticted ind tt’s done y everydy  peope. 
t’s  ecuse ptors  cn’t rey on evsive content coin 
ro  distinct set o  peope or ccounts, nd tey  cn’t turn to 
 enorceent or ep. n ddition, evsion y everydy 
peope ppens on  rer sce.
ere re just  e expes o o everydy  peope evde

content odertion:

• Overyin te prse “se nd eective” ( reerence  
to  prse reuenty used y puic et utorities 
out vccines) on ies o  peope o supposedy 
died  er vccintion.

• ostin screensots it certin ords ced out. 
 eope redin te post cn understnd it despite te 
redctions, ut utoted etods stru e (tou 
perps te eectiveness o tis etod  i ne s  
iproves).

• “ro- n” counities proote norexi, n etin 
disorder. ey use coded nue ie entionin 
strtin nd o eits. is one is not suspicious, 
 ecuse te strtin nd o eits re so posted y 
 peope in reur tness counities. But users o 
suscrie to suc content nd re re o te context 
cn understnd te intended enin.
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o pprecite o coon it is or reur users to try to 
evde content odertion, consider algospeak: ords or 
prses tt re idey understood nd  dopted y soci 
edi users s  y to void ein isteny penized y 
ce content odertion orits. “Unive” ens ded. 
“” is sexu ssut. “orn” is porn, in te rit context. You 
et te ide.
eep in ind tt ospe is used osty y  peope o 

re not postin viotin content seein to void error- prone 
content odertion toos. Utitey, evsion strteies turn 
out to e very siir eteen poicy viotors (suc s pro- n 
counities),  tose o eieve te poicies re unjust (suc 
s ntivccine counities),  tose o re systeicy -
ected y reuent enorceent iures (Bc  peope, trns 
 peope), nd  tose o re ected y te crudeness o ters 
(everydy users). t ens tt it’s rd to ctc ore poicy- 
viotin content itout so ectin nonviotors.

AMatterof LifeandDeath
t soud e cer y no tt content odertion is i 
stes. oere re te stes ier tn en soeone is 
out to te teir on ie nd reves teir intention to do so 
on soci edi.
n te United ttes,  tere is one det  every eeven inutes 

due to suicide.ordide, it’s once  every orty seconds. Oter 
types o se- injury suc s cuttin onese re even ore 
coon.
reventin suicide s on een  o o te edic sys-

te. But it  doesn’t or e: ve  decdes o reserc ve pro-
duced cssiiers tt re ony sity etter tn rndo 
cnce.9 e jor reson, e tin, is tt proessions 
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encounter ptients inreuenty, so te st contct it te 
edic syste eore soeone tes teir on ie it e  
e onts eorend. redictin suicide  e onts out is 
sicy ipossie. t’s  ecuse suicid idetion proresses 
in stes, nd te n ste is reced ony  e dys eore 
te ept.0 Beore tis ste, it y e cer tt te ptient
is depressed nd t ris o eventuy eptin suicide, ut te 
ris is not so serious tt  jor intervention is ced or.
n contrst,  peope oen post iinent suicid pns on 

soci edi. t cn e  cry or ep, n ept to nd connec-
tion, or  y to rec ord one’s n touts.  o ic ens 
tt soci edi is potentiy  y to intervene to oer sup-
port t te oent en it is ost critic.
or expe, ceerities postin iinenty suicid es-

ses on soci edi ve oen seen n outpourin o support 
nd ep ro teir riends nd ns.1, But ost  peope post-
in suc esses  ren’t ceerities nd ve retivey e 
 peope ooin out or te. or reur  peope, intervention 
y te ptor itse cn e  re dierence.
ceoo s epoyed cine ernin or suicide pre-

vention since . orits nyze te content o  every
post to score te on suicid intent. ey so nyze te 
coents on ec post. s te co pny expins: “osts tt 
revieers deterined  ere serious cses o  peope in iinent 
r tended to ve coents ie, ‘e e ere you re’ or 
‘s nyone erd ro i/er’ ie potentiy ess- urent 
posts d coents ore on te ines o ‘ nytie’ or 
‘’  ere or you.’ ” osts tt score iy re revieed y 
odertors.  tey conir tt  tere is n iinent ris, 
ceoo esctes it to utorities in te users’ re  en-
orceent or  ent et proessions, dependin on te 
country (in ddition to oerin resources trou te pp 
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itse). o trin te cssier, ceoo uses  dtset o posts 
previousy ed y users nd eed y odertors s indi-
ctin  ris o iinent suicide or se- injury.
ceoo does not reese sttistics on o oen it initites

ere cecs tis y. t te end o te rst yer o te sys-
te’s opertion,  ceoo epoyee tod  reporter tt te 
nuer s ,, ut it is pos si e tt te per- yer ure s 
incresed sustntiy since ten. o our noede, jor 
ptors oter tn ceoo nd nstr (ic re ot 
oned y et) ve not puicy reported vin  siir
syste in pce.
tors’ suicide prevention eorts re vue nd ipor-

tnt.  ere re piosopic uestions out te ority o 
suicide, ut s  prctic  er  tere is consensus tt  peope 
eptin suicide deserve intervention nd ep to iprove 
teir  ent et.
t te se tie, suicide prevention is  esson in  te 

copicted ys tt  tins cn o ron in content oder-
tion. t’s  it di er ent ro te oter expes in tis cpter 
 ecuse te pproprite intervention is not sipy tin don 
 post ut rter tin soe ction in te re ord.
o dout te intervention sves ives in soe cses, ut 

 tere re so donsides.  eope y e sujected to rrnt-
ess serces, ic it resut in n rrest. oice encounters 
it enty i  peope oen turn dedy te ris is sixteen- 
od ier. son rs descries ny orriyin ex-
pes o suc dets tt resuted ro ere cecs.  ere’s 
just one:

On June , , Json rrison’s  oter ced s po-
ice reuestin teir ep trnsportin i to  ospit or 
psycitric cre. rrison s  yers od nd d een 
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dinosed it  scizopreni nd ipor disorder. en 
poice rrived, rrison stood in te doory odin  
s scredriver. espite crry in ess- tn- et epons 
suc s sers nd pepper spry, to ocers dre teir re-
rs nd sot nd ied rrison.

ere re ny oter riss. ujects o ere cecs y 
e invountriy ospitized, ic cn e trutizin nd 
deunizin. n ny countries  tere re criin penties 
or suicide epts. nd  peope ted s suicid riss ce 
dicuties ein pproprite edic cre, suc s piniers, 
due to ers o overdosin. i ny, te intervention it ctu-
y increse suicide ris or soe. t’s  ecuse invountriy
ospitized ptients re oen treted poory nd ee deu-
nized, ic it orsen teir  ent et.

espite suicide ein so coon, posts expressin suicid 
intent re drops in te ocen o soci edi. Our estite is
tt uc eer tn one in  iion posts express suicid 
intent tt ten ctuy teriizes. n oter ords, i te 
syste or detectin iinent trets s  se positive rte 
o even one in  iion, ten te jority o identictions 
i e se positives. o, it is pos si e tt te nuer o 
peope o ce te netive conseuences e descried is 
reter tn te nuer o  peope o received  successu 
intervention.

Unortuntey ut unsurprisiny, ceoo  sn’t een 
ortcoin out o e its syste ors. t rction o 
ere cecs  ere ctuy cses o serious iinent ris 
o oen  ere interventions too te o ny suicides did 
te cssier i to ctc t re te eorpic, inuistic, 
rci, nd oter inds o disprities in te syste e dout 
ceoo itse nos te nser to ny o  tese uestions.
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ven i ptors tod us o oen teir interventions  ere
successu, it oud e r ro te u picture. en interven-
tions o eyond te ptor itse nd enter te re ord, 
tey ve second- order eects tt re rd to oserve, et 
one predict. noin tt it it resut in  visit ro te 
cops y e users ess iey to post suicid esses, erod-
in te eccy o te syste over tie. ven users it no 
suicid intent y e reuctnt to t out  ent et on-
ine, orryin tt suicide ris cssiers y e isused or 
oter purposes ie dvertisin or insurnce discriintion.
t te oter extree, suppose tec copnies ece  rey 

successu t predictin suicid intent, not just ro soci 
edi posts ut so ro privte ct esses, eis, nd 
e serces. t is pos si e tt puic  services oud e 
tepted to cut costs y reyin on  tose copnies to reer 
cses or ere cecs. Yet, even i onine suicide detection is 
ore ecient nd eective, it is no repceent or overn-
ent  services  ecuse it is not ccounte to te puic.

 ese rd or uestions  i eep coin up. ontinu-
in to deierte te, enin it te puic, nd exercisin 
constnt oversit nd evution over te syste re costs tt 
 cn’t e utoted y.

NowAddRegulationintotheMix
n te United ttes, ptors ve een iven   ree rein it 
content odertion  under    (nd suseuent court 
ruins). e  sys tt ptors  cn’t e ed ie or 
t  peope post. o ptors e content odertion deci-
sions sed on usiness considertions: t oud e te 
ptor ppein or users, eep costs don, nd stisy vri-
ous interest roups dvertisers, soci justice dvoctes,  ree 
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speec dvoctes, reiious roups, nd countess  oters. t’s 
rd enou.
 ptors did ve  e iiity, tis ris ccuus oud 

si ssivey. e no tis  ecuse  tere is  note excep-
tion to te  : copyrit. et’s see o ptors re-
sponded to it.

Youue is te ide cse study or copyrit. Unie ost 
oter ptors, Youue sres d revenue it content cre-
tors.  Becuse o tt, it s d y r te iest copyrit 
viotion pro e o  te ptors, since  peope try to post
copyrit- viotin content, suc s  sos, to e oney. 
t’s on te c o tis sort o unu ctivity tt Youue 
initiy re rpidy. ie ny oter tec strtups t te tie 
tt too  e riss in excne or rpid rot, Youue i-
nored te pro e. e co pny s cuired y ooe in
te , nd suddeny te ris ece  pnts- on- re crisis, 
ecuse ooe, unie  strtup, d  ot to ose nd s uc 
ore ris verse.

Under copyrit , ptors re supposed to te don 
content once tey re inored tt it inrines on copyrit. 
ooe s sued y ico in  or one iion dors or 
not  doin so.9 e cse s utitey seed out o court. 
t excty ptors need to do to void iiity sti reins 
 it o  ry re. oneteess, ooe de cided tt it s 
prudent to e nice it te  usic nd ovie industries.
nter ontent .
 ere’s o ontent  ors. opyrit  oners cn upod 

teir content to Youue’s ontent  repository (nd ost 
jor copyrit  oners do). en reur users post  videos, 
te ontent  orit nyzes it to see i it tces ny-
tin in te repository. t’s  type o nerprint tcin, te 
se tecnooy used to detect ost cses o cid sexu use 
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iery. t’s so siir to z nd oter pps tt et you
rec ord  e seconds o  usic in  puic pce nd identiy te 
son. e orit is roust enou tt  sipe odictions 
ie ippin  video e to rit or ddin noise to udio  ren’t
enou to oo it. nd ie z, te orit is poer u 
enou to e e to identiy even s snippets o video or 
udio tt it tc soetin in te dtse. et’s put  
pin on tt st point,  ecuse it  i turn out to e ipor tnt.
 ontent  nds  tc eteen  video tt’s een up-

oded y  user nd one tt’s in its repository, it erts te 
copyrit oder, suc s   usic e or ovie studio. You-
ue os te copyrit oder to  eiter oc te video ro 
ein vieed or eep it onine nd ci te d revenue ro 
te video or itse.
e coud  tis entire oo just it te puicy non 

expes o ontent   runnin o.  ere re  e just to 
ive you  tste:

•  video o   rover ndin on rs posted y 
 itse s oced, despite te content ein in 
te puic doin nd not copyrite.0 e reson 
es rodcsts incorportin cips ro tt video  ere 
upoded nd te nes cnnes in uestion cied 
copyrit over  tose rodcsts, so ontent  ssued 
tt te entirey o tt content s copyrited.

• ive  perornces o cssic  usic even o on- ded 
coposers ie Bc nd Beetoven re very oen 
oced.1 ince ontent  inores s odictions 
o te content, it  i tc to di er ent  perornces o 
te se  usic. o, i noter usicin d perored 
te se piece nd upoded it s copyrited content, it 
oud resut in  tc.
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• n one extree cse,  copyrit ci seeed to resut 
ro  cretor uin  son tt contined te prse 
“ivin on,” ic creted  se positive tc it te 
se prse in n entirey di er ent son.

U.. copyrit  is ctuy prey sensitive to te possii-
ity tt copyrit cn e used.  ere is  e- deveoped con-
cept ced ir use ic os or stire, coentry, nd 
ny oter inds o derivtive uses. But  tis is r eyond 
te cpiities o ontent , nd so it  doesn’t try to ccount 
or ir uses o teri. nsted, it sipy nds tces nd ets 
te to prties  e it out. ey, users o re sujected to 
 se copyrit tedon on n onine ptor ve te rit 
to issue  “ counter notice,” ic puts te onus c on te 
copyrit oder to sue te in court. But te prospect o en-
terin   e  e sees to scre o te jority o  peope, 
even en te  is copetey on teir side, nd tey  don’t 
te dvnte o te counter- notice provision.  cnne 
ced tcojo s estited tt soe to iion dors 
o revenue s een stoen y copyrit oders trou se 
copyrit cis.

or cnnes tt e ir use o copyrited content reu-
ry, suc s to post ovie revies, dein it ontent  is 
even ore pinu. oe o  tese cnnes et dozens o uto-
ted notictions (see ure . or n expe). nin 
  tese nd suiin  counter notices is itse  core.  te 
user  doesn’t et te stries resoved speediy, it’s  pro e. 
ree stries nd  you’re out Youue reoves te cnne 
pernenty.

 ins ve oen uite out o nd. cers ve een 
reported to send e copyrit stries in n ept to extort 
 peope into pyin oney or ris vin teir ccounts sut 
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FIGURE6.3. nnes tt e ir use o  copyrited  
content on  reur sis ust de it n extreey i  

voue o  ous copyrit cis.
(Source: tcojo, “xposin orst ontent users! #U.” Youue 
video, y , , :, ps://  . youtue . co / tc  v​=​s9Ue.)

don nd  teir videos deeted.  ere ve even een cses 
o poice ocers usin ontent  to try to evde ccount-
iity. en citizens ed te, s is perecty itin teir 
rits,  tese cops strted pyin copyrited  usic on spe-
ers, nticiptin tt Youue oud oc te video ro 
ein upoded.
y s Youue cosen tis opsided nce  Becuse it 

s r ore to ose ro nerin te poer u interests on one 
side, ie rec ord es, tn s cretors, o re prey uc 
repcee ro Youue’s perspective.

TheHardPartIsDrawingtheLine
n , ceoo provoed idespred outre or reovin 
te poto rp coouiy non s “p ir”  every 
tie it s posted. t depicts  ir, ten nine- yer- od n 
i i uc,  runnin ned in pin  ter ein severey 
urned y  np c. t is one o te ord’s ost iconic 
poto rps, istoricy sinicnt or depictin te orrors 
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o te ietn r nd or cnin puic opinion out te 
r.
t rst nce, tis sees ie  ood expe o te iit-

tions o   e’ve een tin out. erps ceoo’s 
cssiers eed te ie s cid nudity, oivious to its si-
nicnce. But t ctuy ppened s uite di er ent, nd
r ore in ter est in.
in out it. undreds o iions o ies re upoded 

to ceoo  every dy; its irst encounter it one o te 
ord’s ost ous poto rps  coudn’t possiy ve een 
in . r ro it. ceoo s uite iir it te issues 
t nd nd d used tis specic ie in its odertor trin-
in teris s n unccepte one. e decision to te it 
don s de y  peope, not cines. t s not n enorce-
ent error ut  creuy considered poicy coice.
ore iportnty, ceoo’s poicy  ere s not oviousy 

ron.  er , te ie is so poer u precisey  ecuse it 
viotes strony ed cutur nors inst rpic odiy 
r nd undere nudity. s reton iespie trencnty 
puts it in is oo Custodians of the Internet:

is is n i ensey cenin ie:  vit docuent o 
istory, so trouin n indictent o unity tt ny 
ee it ust e seen nd  rpic nd prooundy upset-
tin ie o  uy ned cid screin in pin. . . .   ere 
is no uestion tt tis ie is oscenity. e uestion is 
 eter it is te ind o oscenity o repre sen t tion tt 
soud e ept ro vie, no  er o reevnt, or te 
ind o oscenity o istory tt ust e son, no  er 
o devsttin.

iespie so points out tt te poto rp s reesed
in  y te ssocited ress ony  er overcoin ue 
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intern  resistnce nd t irst in irrused or! ost 
nesppers tt printed it d teir on intern detes. 
ny nry eers ro reders ensued. iespie notes tt 
te poto rp, since te einnin, s een “ proxy it 
ic n industry nd  society drs  preters o t is 
ccepte.”

e controversy tt erupted in  is  prt o te continu-
in  process o  preter drin tt tis ie evoes. t 
orced ceoo to c don nd cne its poicy. n our 
vie, te episode reected ety, open, necessry puic de-
te. t’s t it tes to e ood poicy tt is seen s 
eitite. t ust ppen over nd over enever socie ties 
need to dr ines denin ccepte speec, trdin o one 
set o nors inst noter.
oci edi ptors re centr ctors nd ritrtors in 

 tese societ detes  ecuse tey ve set teseves up to 
e o puic sures. ey spe t is ced te Overton 
in do o speec (ure .), not just trou teir content 
odertion poicies ut so trou teir desin nd teir 
orits. peec ner te ends o te spectru is oced 
or spped it  rnin. ecoendtion orits inu-
ence ic content ecoes  popur. e desin o te pps 
ects  eter nd o users censure  oters or proetic 
speec.
ein te ounds o ccepte speec is  poer u y to 

spe puic opinion nd poitics. oci edi is oen used to 
cene reies nd oter poer u entities, nd ic enti-
ties cn e cened depends on ic speec is oed. e 
cuture rs py out on ptors, s do  ctu rs. nd pu-
ic et, nd so uc ore. n sort, soci edi is  “site o 
contesttion.” nterest roups o  stripes pce  iense pres-
sure on ptors to cne teir poicies.
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FIGURE 6.4. Te Overton win dow of speech. Viewpoints lie  
on a spectrum, with more extreme ones being less acceptable.

When  people complain about content moderation,  they’re 
usually complaining about policies, not enforcement— even if, 
as in the Napalm Girl example, they  don’t realize that it is the 
policy they have a beef with. Ultimately, this is the core reason 
why even the best pos si ble AI  isn’t  going to make  people happy.

Te  human debate and deliberation over policies— more 
than the policies themselves—is the point. We need more of it, 
not less. Facebook’s oversight board is a small step in the right 
direction.58 Te oversight board is a body that reviews impor-
tant content moderation decisions by Facebook, especially 
 those that set pre ce dent for  future decisions. It is a legally 
 independent entity that Facebook funds. But it is made up of 
elites from a few countries, such as professors, journalists, and 
 lawyers, rather than being truly representative.

Policymaking is not the only area where platforms need to 
be spending more effort. Tey also need to improve the appeals 
 process. Recall the story of Mark and his toddler: the reason it 
was devastating to him is that Google refused to budge, even 
 aer the police concluded that his pictures  were innocent.  Aer 
this story made the press, Google introduced a new appeals 
 process.

Google  isn’t the only com pany shuing  people out of their 
digital lives  because it  won’t hire enough  people to rein in its AI. 
Te prob lem is so widespread that having connections at tech 
companies is considered valuable social capital. Oen, escalat-
ing an issue through an internal contact is the only way to get it 
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ooed t. One  on even cied tt se d to seep it 
n nstr epoyee to et er ccount c.9

t rince ton, e nted to untiy tis pro e. e ooed 
t over tenty copnies. t  sn’t  soci edi: e so 
ooed t i or copnies ie Uer, or expe. n ost 
every cse, e ound  ood o onine copints: on  (orery 
ier), on eddit, on te Beer Business Bureu esite, nd 
in pp store revies. oe o te copnies e investited 
d tens o tousnds o copints o unccounte ccount 
suspension. e suspect tis is te tip o te iceer,  ecuse 
ost  peope  don’t post teir copints puicy.
orse tn te nuer re te nture o te stories. e s 

stories out  peope o ost teir iveiood  ecuse tey 
coudn’t drive or oors. e ce cross   oe co pny 
tt es pps tt d to cose don  ecuse ooe sut 
don its deveoper ccount ecuse n ex- epoyee  vioted 
ooe’s poicies en usin is personal ccount, nd ooe 
considered te to ccounts “ssocited.”0 (Once tis story 
ent vir on soci edi, ooe uicy reinstted te c-
count, s it ost ys does to void d  .)
tsy, n onine ret or ndde suppies, s n uto-

ted syste or detectin suspicious ctivity.  discussion 
oru or tsy seers contins “post  er post o orror stories 
out tedons instited y te , it no recourse, nd no 
response ro tsy rerdin te sitution. noter ction te 
 cn te is institin  or  dy ods on % o  seer’s 
unds. e seer is sti expected to e nd sip   orders
durin tis tie. nd tsy support is non- responsive.”1

e  didn’t et to er te oter side o ost o  tese stories,
nd it is uite possi e tt ny individu copint is exer-
ted or ricted. But te ct tt  tere re tousnds upon 
tousnds o  tese stories it rody consistent ptterns 
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FIGURE6.5. e stes o  te - sed content odertion cyce. 
opnies e nd reury revise content odertion poicies. 
ey enorce  tose poicies trou cine ernin, ic reuires 
 eed dtset o  pst decisions, trinin  ode, nd ppyin tt 
ode (“inerence”) on ne content. tors ust so o ppe 

o  decisions nd ust constnty sty on te ooout or pro es. 
Ony te sded coponents re ctuy utoted.

strony suests tt  tere is  systeic pro eny soci 
edi nd i or copnies re over- reyin on  or sus-
pendin poicy- viotin ccounts, it  itte oversit or 
ccountiity.
iure . sos one y to oo t t  e’ve discussed in 

tis section so r: content odertion s ny coponents, 
nd  s no roe in ost o te. (One nunce oied in te 
ure is tt  s prt o te ppes  process is so uto-
ted.) t ent ron in te p ir expe retes 
to poicyin. t s een  oin ron it ccount 
suspension retes to ppes pro cesses. in  eer  on’t 
evite  tese pro es.
ere’s  ood ruent inst utotin even te prts

tt cn e utoted.  un content odertors on te 
ront ines re perps te est source or ptors to ern 
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out o e teir poicies re or  ren’t orin, nd to spot 
eerin pro es. tors currenty  don’t see to e -
in eective use o tis cnne o eedc, nd re insted
ore responsive to copints tt rec te press. n , tey 
put even ore distnce eteen poicyers nd rontine 
content odertors y outsourcin even ore o te  process.

But t est tis cn e cned in princi pe. it , tt op-
portunity is cut o entirey.
t e ve is  crisis o trust it utipe yers.  eope 

don’t trust ptor copnies, not just  ecuse o content od-
ertion ut  ecuse o repeted iures on issues ie privcy nd 
ntitrust. e copnies re te jude, jury, nd executioner 
en it coes to content odertion. ey  don’t ve te sep-
rtion o poers tt enenders soe trust in overnent.
orse, ny o te extern institutions o ost strony 

inuence ptor poicies re teseves vieed unvory 
y uc o te puic, urter underinin trust: puic et 
encies, dvertisers, cdeic resercers, journists, nd 
overnents. uic et encies suc s te enters or 
isese ontro nd revention () in te United ttes 
re eied don y ureucrcy nd ied to operte eec-
tivey durin te pndeic, issuin constnty sitin nd 
poory counicted uidnce. oci edi ptors, deer-
rin to  tese encies’ uidnce, reoved s ds t te 
einnin o te pndeic nd ntisin content soon  er, 
ivin  peope ips.
overnents inuence ptor poicies trou te tret 

o reution or ein nned. e ore ipor tnt  country’s
ret is to  co pny, te ore te co pny cres out 
eepin te overnent ppy. nd te ore utoritrin  
country’s overnent is, te ore iey it is to dend 
censorsip.
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ese to criteri ep expin y ndi nd urey in pr-
tic u r ve seen proinent cses eteen overnents nd 
estern soci edi ptors. ndi’s  poitic syste is ct-
eorized s  “ed deocrcy” nd urey’s s  yrid e-
teen deocrcy nd utoritrinis. Bot ve een isted 
s on te top ten utocrtizin countries o te st 
decde., (ie in is uc ore utocrtic tn  eiter,
estern soci edi pps re sipy nned  tere.) ey re
ot ue rets, especiy ndi.
ceoo ied to enorce its poicies inst e ccounts 

tied to te ndin overnent. ndi stron- red ot  
(orery ier) nd Youue into reovin ins to  BB 
docuentry critic o its prie inister. t s so set up  
pne it te poer to overturn soci edi copnies’ con-
tent odertion decisions. s or urey, its ruer ot ier 
to oc te ccounts o soe ey opposin voices on te eve 
o presidenti eections in .

n oter countries, suc s te United ttes, overnent 
inuence is ore sute.  jor spoint is te deree o 
coopertion on soci edi copnies, overnents, nd 
cdeic resercers in enorcin ptor poicies nd tin 
don eed isinortion.,9

n sort,  peope ve  on ist o resons to distrust content 
odertion pro cesses nd decisions. en ptors dd  
to te ix rie, opue, ised, rd to contest te tri-
ect o untrustortiness is copete.

Recap:SevenShortcomingsof AIforContentModeration
o r,  e’ve ooed t seven resons   isn’t  oin to e te 
soution to te pro es o content odertion (see  te .). 
ost o  tese resons re intrinsic, nd e soud expect te 
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TABLE6.1. even resons content odertion is rd

use o content 
odertion iures

ype

urrent 
 

iittions

nerent 
 

iittions

ost/
usiness 
ode

nerent 
to soci 
edi

ontext & nunce • ? • •
utur incopetence • •
e ord cnes over tie • •
dversries • ? •
e- ord conseuences • • •
opyin it reution • • •
oicyin • • •

or ec reson, e ist  eter current  iittions contriute to y it is  pro e,  eter  tose 
iittions  i persist or te oreseee  uture,  eter ptors’ coerci incentives contriute 
to te pro e, nd  eter te iittion is inerent to te nture o soci edi. ? indictes res 
ere  tere re current iittions o  ut it is uncer i tey re inerent.

to continue or te oreseee  uture. oe ve to do it 
usiness odes, nd soe re inerent to te nture o soci 
edi, so  tese  ctors re so uniey to cne. et’s 
revie.

•  is d t context nd nunce uc orse tn 
 un odertors. t is pos si e tt tis  i cne in 
te  uture. But  ier pro e is tt copnies ve 
een uniin to invest enou so tt decisions cn e 
ot nunced nd consistent. nd te ct tt re- ord 
context y not e vie en evutin  post is 
inevite.

• s or cutur incopetence,  tere’s no inerent reson  
 un or n utoted syste soud peror orse in 
soe countries tn  oters. t coes don entirey to 
underinvestent.
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• e ct tt te ord cnes over tie is n intrinsic 
rrier to te eectiveness o te  tecniues used in 
content odertion: cine ernin nd nerprint 
tcin.

• urnin to dversri nipution, even sein side 
nnciy otivted dversries or stte ctors, everydy 
 peope  i continue to ept to outsrt content 
odertion or  vriety o resons, soe ore justie 
tn  oters. ie te tecnic urdes it e 
overcoe, ptors it ner teir userse i tey 
strt punisin reur users or evsive e v ior.

• en proetic content reuires  ptor to te 
soe re- ord ction,  ne set o cenes rises 
 ecuse it is rd to predict in dvnce t te re- 
ord eects o  tose ctions  i e.

• eution tends to resut in “coter censorsip,” 
ere ptors oderte ore ressivey tn tey 
need to so s to iniize  e ris to teseves. 
voidin tis oud reuire ptors to ctuy evu-
te te uness o contested content, ic runs into 
ot tecnooic nd cost rriers.

• oicyin  i rein n extreey cenin spect 
o content odertion  ecuse soci edi is  site o 
 poitic contesttion.  s no roe in tis essentiy 
 un ctivity.

AProblemof TheirOwnMaking
e re tredy o ptors’ iures it content odertion 
is tt te pro e itse is rey o teir on in. te 
speec is rpnt on ceoo  ecuse ceoo incentivizes 
it. ousnds o  cidren ve prticipted in ie- tretenin 
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trends ie te “cout cene” on io (ere  peope
try to od teir ret on enou to pss out)  ecuse 
io’s orits rerd te it ention. nd yes, c-
enes ie tis ve resuted in te dets o  cidren.
e’re not syin tt enineers prored orits to 

piy teu nd dnerous content. But  tey’ve de  se-
ries o deierte desin decisions tt cuutivey ve d 
tis eect.*
irst, soci edi orits optiize or eneent: o 

oen e cic, ie, coent on, or oter ise interct it 
posts. But te content e ipusivey interct it is not t 
rins us vue. tors ve no ood y to  esure t 
ers. o tey end up optiizin or te ron  tin.0

e p eteen t e ctuy nt nd t orits 
decide e nt sees to e ein ier in soe ys. On 
io, te orit’s oic is sed on o oen users sty 
on  video eore scroin. t ens it cters to our sest 
ipuses:  tere’s so uc trsy content  e’ iner over ut
 on’t expic ity ene it  ind o diit ruernecin 
nd tis ind o content is rerded en te orit o-
cuses on our unconscious, utotic sins. io’s desin 
s een so coerciy successu t ein users to spend 
ore tie on te pp tt oter ptors re despertey try-
in to copy it.
neent optiiztion incentivizes  peope to post por-

izin content.   post is ceered on y one roup ie n-
oter roup sienty dispproves, te orits ony see te 
positive rection. orse, i te dispprovin roup expresses 

* esurin te eects o ptor decisions on societ outcoes is cenin. 
t is  deted nd onoin re o reserc. is section represents our est inter-
prettion o te vie evidence.
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teir ner insted o ein  sient, tt is usuy counted s 
incresed eneent nd ony ns te es.
esercers ve puised orits suc s ridin-

sed rnins ere content tt rins  peope toeter is 
rerded over content tt puses te prt.1 o r, no 
jor ptor s  dopted suc ides. e ony one to ve 
tried is  (orery ier). n , te co pny unced 
ounity otes,  eture tt os users to correct is-
edin or incorrect inortion in posts., n n ept to 
ride te p eteen  peope it dierin  poitic eies, 
notes tt re ccepted y  peope cross te  poitic spectru 
re ore iey to so up on posts. But te over ipct o 
ounity otes on te ptor is s, since ony  s 
rction o posts re ereious enou to receive  note. nd 
criticy, te eture  doesn’t cne te orit tt deter-
ines ic posts so up on eeds, ic continues to -
piy divisive content.

r Zucerer once oserved tt content tt is coser 
to viotin content odertion poicies is ore iey to e
ened it. or expe, ru isinortion is usuy 
proiited, so content tt isinors itout directy ein 
ru oud  into tis cteory. e ten ced tis pe-
noenon te “ntu r eneent pern” (ure .).

in te piction o proetic content “ntu r” is 
 disinenuous ove tt deects te ptor’s responsiiity. 
ere is notin ntu r out it soci edi is  iy rti-
ci environent ere  peope djust teir e v ior sed on 
t tey tin  i e rerded. o,  tever eneent 
perns rise re evi y inuenced y desin nd orits.
ere is  curious ct out tis tu o r in ic rec-

oendtion orits piy ru content nd con-
tent odertion orits try to detect nd suppress it: te 
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FIGURE6.6. ccordin to r Zucerer, te piction o  
proetic content is  ntu r penoenon. e disree.

(edrn ro Zucerer, “ Bueprint or ontent overnnce nd  
norceent,” st updted y , , ps://  . ceoo 

 . co / notes / 190000 / .)

recoendtion orits ve te upper nd.  rier e 
descried o  peope sty one step ed o orits. or 
expe, pro- n posters use coded nue ie tin out 
strtin nd o eits. You it tin tt en  peope 
e posts invisie to content odertion orits, tey 
so ecoe invisie to recoendtion orits. But tt’s 
not te cse! e reson is tt recoendtion orits
pririy operte not sed on te contents o posts, ut sed 
on te e v ior o  peope en encounterin tt content. s 
on s  peope cn correcty decode te enin o  post, rec-
oendtion orits  i pic up on it. e oic is soe-
tin ie tis: “ots o  peope o previousy ied pro- n 
posts see to ie tis one, so tis post soud e son to 
ore  peope o ve ied pro- n posts in te pst.”*

* y  cn’t content odertion orits so use tis netor- sed oic 
opnies ve tried, ut  tere re sute tecnic resons tis is uc rder.
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ere re ny types o ru content tt et pied 
y recoendtion orits ut  cn’t e det it y n-
nin. or expe, soe ru content expoits te ry re 
inerent in ny content odertion poicy. s soci psycoo-
ist nd orer ceoo executive vi yer points out: “t is 
oen ore eective to isinor  peope ipicity y tin  
true event (e.., n dverse rection to  vccine,  rre instnce 
o voter rud, or  crie coied y  inority roup) nd 
suestin it is representtive o  roder pern, tn it is to 
e  veriy se ci.” oe content is not ru y 
itse ut  ecuse o te eect it enertes in soe (ut not 
oter)  peope o see it. oci edi s d  devsttin 
eect on teens’  ent et y encourin soci copri-
son, ut ood uc nnin nstr sees. nd s or te 
speec, it is oen ore eective to incite vio ence inst  
roup y spredin er out tt roup tn y cin or 
vio ence directy.

noter iittion o content odertion, ic opertes 
on  post- y- post sis, is tt soe content ecoes ru 
ony in te rete.  ere ve een reports o proinent 
tourist nd reiious sites ein ruined y  orde o inuencers, 
ec ooin to score vies it teir nstr or io 
videos. e ipct o ny one tourist is ini, ut te co-
petition on te resuts in  tredy o te coons. n-
oter expe:  sine individu cin out noter or  (re 
or perceived) soci trnsression is n everydy occurrence, 
ut en tousnds o  peope dun on one tret, s oen 
ppens on soci edi, it cn ruin ives nd  creers. ec 
te story o Justine cco ro cpter  te  on ose 
ie e prt  er er ept t uor out  in ric
s isunderstood nd ent vir. i ny, consider poriz-
tion. ndividu instnces o divisive or porizin re toric 
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ren’t directy ru, nd users oud ree i  every divisive 
post  ere ten don. But in te rete, tey cn drive 
socie ties prt.
yer is unt out is ssessent: “ontent odertion is  

ded end.” e pro es it soci edi re inerent in 
teir desin nd cnnot e xed y te c- - oe pproc 
o content odertion. e ree.

TheFutureof ContentModeration
e  cn’t predict te  uture. nd iven te tees o tis oo, 
e oud e especiy oois to try. But e cn certiny t 
out t is nd  isn’t pos si e en it coes to content od-
ertion, t is iey, t oud e desire, nd t soe 
trends re tt re redy in otion.
e cn e iry condent tt  tere  i continue to e i-

proveent in te “esy” prt o content odertion  
cievin prity it  un content odertors. But  te 
rd prts  i continue to e rd.  ese re te issues e dis-
cussed tt o eyond te ccurcy o individu decisions: 
investin in understndin oc context, dein it constnt 
soci cne, nin users’ epts to evde content od-
ertion, nvitin te iy  poitic  process o in poi-
cies or undreds o countries nd cutures, nd copyin it 
reutions.
pein o reution, te U’s iit  ervices ct ce 

into orce in . t’s  ide- rnin reution tt incudes 
provisions retin to content odertion. t reuires ore 
trnsprency out utoted content odertion toos nd 
eer oversit o odertion decisions.  ese reuireents 
re e intentioned, nd e ree tt ore trnsprency 
is needed s e s  eer ppes  process or i- ipct 
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decisions suc s ccount deetion. But ost decisions  don’t 
rise to tt eve, nd iions o reov decisions re de 
every yer. pne eer, orer ooe ener counse nd 
no  scor t tnord, rues tt y in odertion 
so expensive, te   i orce ptors to oderte ess.9 n 
our vie, poicyers soud reconize tt ed individu 
decisions de usin   ren’t te pro e so uc s  syp-
to o deeper, under yin structur issues.
on siir ines, veyn oue , noter tnord 

scor, sys e soud oo t content odertion trou 
te ens o “systes tinin,” ic puts te ocus not on
individu decisions ut on te roen pro cesses tt produce 
te.0 ystes tinin eds to in ter est in recoend-
tions or reor. or expe, oue rues tt “ptors 
soud e reuired to put   eteen  tose concerned it 
te enorceent o content odertion rues, on te one 
nd, nd  tose ose jo  perornce is  esured inst 
oter etrics, suc s product rot nd  poitic oyin, 
on te oter. is soud e enorced trou nes i te er 
interere it te decision- in o te orer rerdin in-
dividu content odertion decisions.” erdess o  eter 
 overnent- ndted seprtion o unctions is te rit 
nser, e ree tt iprovin content odertion  i re-
uire institution reor.
eorin triion dor copnies  on’t e esy, nd te 

puic sure is too ipor tnt to e e in tis roen stte. 
re  tere terntives outside o te Bi ec copnies One 
ode ort ooin t is eddit.  ere, rter tn one  int 
netor o users, discussion is roen up into topic- ocused 
“sureddits.” e critic dierence is tt odertion is done 
y vounteer eers o  tose sureddits rter tn co pny 
epoyees or contrctors.1 ey re ssisted y utoted 
toos deveoped centry y te ptor.
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is ode s ny dire uities. ince odertors
re eers o te specic counity tt  post ppers in, 
tey re eeny re o context rter tn oivious to it. t 
ives users  voice.  tey  don’t ie te odertion poicies or 
enorceent, tey cn t to te odertors or perps con-
sider ecoin  odertor. urterore, te eddit ode 
s te seprtion o unctions tt oue recoends, it 
odertion ein retivey  independent ro te co pny’s 
coerci side.
c sureddit is  ree to set its on odertion poicy. is 

eds to ety experienttion it content odertion, 
ic s even een te suject o study y resercers nd s 
ed to  ot o noede out t ors nd t  doesn’t. 
t so ives users coice rter tn orcin every one rerd-
ess o cuture or person preerences to ccept one set o
poicies. On te oter nd, it ens tt ny proetic 
counities nd teir oe on eddit.
i ny, it’s uncer i eddit- stye odertion cn sce to 

sites s idey used s ceoo or Youue. eddit’s uto-
ted toos re retivey rudientry, perps  ecuse o te
c o stndrdiztion o poicies. nd or  te positives o 
vounteer content odertion, it is certiny ess ecient tn
te ctory ode. e ount o odertion  or on eddit 
ppers to e sever  orders o nitude oer tn on Bi 
ec ptors. is oud not e suicient to enorce  
stricter set o poicies suc s ceoo’s.
n even ore rdicy decentrized ode is seen in st-

odon. On stodon, te user experience is rouy ie  
 (orery itter), ut it ors uite dierenty  under te 
ood. Users join  specic stodon server, o ic  tere re 
tousnds. e servers  t to ec oter, so users cn oo 
 oters on ny server, ut content odertion poicy nd en-
orceent is on  per- server sis.
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e decentriztion o odertion coined it te uni-
ction o content resuts in n inescpe tension:  server s 
no recourse inst users o viote its poicies i tey re on 
noter server except to oc tt server outrit (ocin 
individu users  doesn’t sce). ureddits  don’t ve tis 
pro e  ecuse counities re distinct. nd te trdition 
ptors  don’t ve tis pro e  ecuse odertion is cen-
trized. n ny ys, stodon’s content odertion is te 
orst o ot ords.
n sort, te d nes is tt  tere is currenty no ovious 

terntive to te instre ptors nd teir y o  doin
tins. e ood nes is tt Bi ec’s od on soci edi 
sees to e oosenin, so  tere’s  ot o experienttion 
ppenin.
  tere’s one  tin e nt you to te y ro tis cp-

ter, it’s tis: content odertion is noter expe o te ct 
tt iures nd iittions o  ve ess to do it  
nd ore to do it te institution doptin it. oci edi 
ptors ve set teseves up to e veices o entertin-
ent, toos or soci connection, nd o puic sures,  
in one. t s een  rocy experience so r, nd it is r ro 
ovious  eter roin  tese tree into one cn e done in  
responsie y.
ncresin te doption o  or content odertion cn 

e te  process  it ore ecient, ut it does notin to ter 
te deep- seted contrdictions inerent in te concept. en 
content odertion  is portryed s  soution to te or 
nd  poitic dies o soci edi rter tn erey  y 
or copnies to sve oney, it ecoes  or o sne oi.
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Chapter 

WHY DO MYTHS 
ABOUT AI PERSIST?

  al. t is n iune syste response to inec-
tions, nd it cn ed to tissue de, orn iure, nd det.
t is  edin cuse o det in U.. ospits nd  cuses one in
every ve dets oy.1 ry detection cn prevent dets: 
te  erier sepsis is detected, te esier it is to tret.
ny copnies ve cied tt ospits cn use  to 

predict te ris o sepsis usin eectronic et rec ords.  ese 
rec ords store detied inortion out ec ptient, incud-
in teir edic istory, test resuts, nd te edi ctions tey 
re currenty usin.
pic,  U..- sed etcre co pny, s te country’s 

rest coection o et rec ords, it inortion on over 
 iion  peope in te United ttes. n , red it 
tis vst ount o dt, pic reesed n  product to detect 
sepsis. t s  pu- nd- py too tt ospits coud use it 
teir existin et rec ords. e vue proposition s cer: 
ospits coud decrese dets due to sepsis itout spendin
ore oney on euipent or dt coection.
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pic s not sy out soin o its doption rtes. 
undreds o ospits d  dopted te syste, nd pic 
cied its ode reduced ortity rtes due to sepsis in  tese 
ospits. e ode s ied or oin cinicins to spend 
ore tie it ptients. n   intervie, pic O Judit
uner sid: “ you put in sepsis  . . .  six ours eore te 
 un ein cn te tt tis ptient is coin up it sepsis, 
it cn identiy [sepsis] in ny cses nd sve ives.”

pic  didn’t reese ny peer-revieed evidence out te 
ode’s ccurcy. ie ny oter  copnies, it sid its 
ode s  proprietry trde secret. xtern resercers 
coud not veriy pic’s ndins. our yers  er its reese, no 
tird- prty evutions o te ode’s eccy existed, even s 
ospits continued doptin it.
i ny, in June , resercers ro te University o 

icin edic coo reesed te rst  independent study 
o te ode. e resercers coud peror te study  ony 
ecuse tey ored t  ospit tt used it. ey d ospit 
rec ords o ptients out o te ode d de predic-
tions. ey so d dt to cec i te ptient eventuy su-
ered ro sepsis.
e resuts  ere socin. pic d cied tt its ode 

d  retive ccurcy eteen    percent nd    percent. 
(etive ccurcy reers to te proiity tt  ptient o 
oud o on to deveop sepsis oud e rted s ier ris 
tn  ptient o  oudn’t.) But te study ound tt te re-
tive ccurcy s ctuy   percent r orse tn oriiny 
cied.  retive ccurcy o   percent ens it is s ood s 
ippin  coin. o    percent retive ccurcy ens tt te 
ode is ony sity eer tn rndo.
pic responded to te dnin study y iitin nec-

dot evidence ro to  orniztions tt cied tt te 
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ode d iproved ortity rtes. e co pny so noted 
tt tens o tousnds o cinicins used te sepsis ode. 
urey i so ny ospits used te ode,  tins  coudn’t e 
too d
t turned out tt ie pic s untin its i doption 

rtes, te co pny s si u t neousy pyin ospits up to 
U  iion in credits i tey stised certin conditions.,

One o te conditions s te use o  sepsis prediction ode. 
t is uncer i ospits used te ode  ecuse it ored e 
or  ecuse it eped teir oo ine.
n Octoer , pic  stopped sein its one- size- ts-  sep-

sis prediction ode. nsted, it sed ospits to trin te 
ode on teir on ptient dt eore usin it or sepsis pre-
diction.9  er yers o insistin tt  pu- nd- py ode 
coud sve ives, pic d ed c on its cis.  i se-
in point o pic’s odes s tt tey did not reuire ny 
extr ospit investent. ey coud e used cross ospits 
out o te ox, usin existin et rec ords. But i ospi-
ts need to crete  odes ocy, tey ose ny o te e-
ciency ins tt pu- nd- py  proises.
e sepsis prediction ode s one o ny odes re-

esed y te co pny. n soe o teir oter odes, pic 
incuded etures suc s “reiion” or instnce, to predict 
ic ptients  on’t so up or teir edic ppointents, 
iey edin to discriintion sed on reiion.10 ou te
co pny roed out  x once tis isstep s de puic, tis 
is noter expe o te indeute scrutiny on  products 
sod to ospits.
pic’s sepsis ode is  cutionry expe o te  ype 

cyce. e ve seen tis story py out countess ties:  
 co pny reeses  ne  ppiction it uc ype ut does 
not discose o it is trined or t dt it uses. Journists 
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repet te co pny’s cis, uote spoespeope, nd uid on 
te ype. ven tou  tere is no puic evidence tt te too 
ors e, it is uicy  dopted in conseuenti seins sed 
on unveried cis. n ny cses, its use continues unc-
ened. nd en it  ny coes  under scrutiny, resercers 
nd journists orin to expose its s ce n upi  e. 
n pic’s cse, it too  yers- on cdeic study nd reentess 
reportin y ,  et- oriented nes esite, to et te 
co pny to x its odes.

Over te course o tis oo, e ve seen tt  peope eieve 
 sorts o yts out , nd tt  tose yts cn ep prop 
up  sne oi. y do yts out  persist is cpter 
setces out n nser. e  i o over te jor sources o 
ype: copnies, resercers, journists, nd puic ures, nd 
see o tey expoit conitive ises to isinor te puic.
opnies ve coerci interests in spredin ype 

out  tey nt to se ore o teir products. nd so 
tey t up te ipct o  in “revoutionizin” teir industry. 
nvestors ie to und roundrein , so in soe cses, 
copnies ype teir “,” even en it is  uns puin te 
strins  eind te scenes.11 endr sceduin co pny x.i
(not te se s on us’s recenty unced  co pny)
dvertised tt its  person ssistnt coud scedue eet-
ins utoticy, ciin, “Our sceduin   i send tie 
options to your uests tin into ccount ny ddition de-
tis ro you.”1,1 n ct, te co pny tsed  uns it 
redin nd correctin errors in nery  every ei enerted 
y its  sceduer. ive ie cied to use  to detect events 
tt coud r puic sety, suc s ctive sooters. t rised 
over U  iion nd secured  U  iion contrct 
it te U.. stte o Ut. But n udit o ive ie ound tt 
te co pny did not use  t .1
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enie, reserc in  is cin  crisis o reproduciiity. 
 ot o  reserc is not in de pen denty veried, nd itout 
oversit, resercers ve incentives to exerte te ipct 
o teir ndins to rner ention nd undin. ven i tey 
ct in ood it, it is esy to e errors tt overestite te 
perornce o  ppictions.
ronicy underunded nes outets piy yped 

cis y resercers nd copnies. Journists oen do not 
ve te tie or expertise to veriy  tese cis copreen-
sivey, so tey curn out ity edited  stteents s nes. 
nd tey piy cis de y puic ures, suc s puic 
inteectus nd tec Os, rter tn enin in rounded 
discourse.
n ddition,  uns sre conitive ises tt e us 

especiy susceptie to ype. or expe, e ntropoor-
pize e tret it s i it is n ent it unie ui-
ties. t eds to ispced trust in  systes.1 onitive 
ises cn so prevent us ro reconizin te iits o our 
on noede. e re oen overcondent in our understnd-
in o o  tins ore ee tt e understnd copex 
penoen in ore deti tn e ctuy do.1

n te idst o tis ype, it is rd or ny o us to evute 
cis out  criticy. is cpter oers  reedy. Under-
stndin o yts out  re produced cn ep us uid 
up  resistnce to sne oi.

AIHypeIsDifferentfromPreviousTechnologyHype
e est non y to trc ype in tecnooy is te rtner 
ype cyce.1 reted y te consutin r rtner, te ype 
cyce depicts te ive stes tt eerin tecnooies o 
trou in teir ie cyce.
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FIGURE7.1. e rtner ype cyce.
(Source: Jerey ep t  nis iipedi,  BY-  ..  

ps:// coons . iiedi . or /  / index . pp  curid​=​1001.)

e rtner ype cyce, son in iure ., provides  
coonsense ny sis o ype: en  ne tecnooy is cre-
ted, it srpy rises in visiiity to te “pe o inted expect-
tions” en puic visiiity o te tecnooy is te iest. 
nvriy,  tese expecttions re not et, edin to te 
“trou o disiusionent.”  er te product proceeds on 
te “sope o enitenent,” en productive re- ord uses
re ound, it  ny  sees into te “pteu o productivity” 
en it ins instre doption nd success.
ere does  tecnooy eon on tis curve n , 

en te oriin curve s puised y rtner, “inteient 
ents”  ere redy t te pe o inted expecttions. re e 
no in te trou o disiusionent Or ve tecnooies ie 
t ied  into te pteu o productivity n teory, 
i e coud octe  t te pe o inted expecttions, e 
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coud ccordiny teper our optiis  unti te tec is redy 
or re- ord doption. Or i e reize tt  is ctuy in te 
trou o disiusionent, it it e sense to po ed 
despite te issues.

Unortuntey, te rtner ype cyce is not  ood y to
trc te doption nd useuness o . ecnooies rrey 
evove per te ype cyce.1  very yer, rtner reeses  ist o 
tecnooies onside teir pce on te ype cyce. Over  
urter ppered on te ype cyce or ony  sine yer. Ony
 ndu ent trou  te stes to enter instre suc-
cess. oe tecnooies die out uicy, ie  oters te 
 decdes oner tn expected. But te ype cyce s no y to 
ccount or unsuccessu tecnooies tere is no “iure” 
ste.  ere re successu tecnooies tt indeed oo 
te ype cyce, ie te ord ide e it its dot- co 
 ue nd ust. ie e reeer tecnooies tt oo 
tis pern nd survive, e  don’t typicy tin out tec-
nooies tt never ece successu or useu in te re ord.
e indeucy o te rtner ype cyce is even ore 

srpy pprent en it coes to ,  ecuse  is n over-
rcin ter or ny di er ent tecnooies. oe types o  
ve undent iits, suc s  tose tt ci to predict 
 peope’s  uture. o even i te rtner ype cyce  ere useu, 
di er ent types o  oud e t di er ent stes o it. n ct,  
reserc s istoricy seesed eteen pes nd trous 
insted o ooin te rtner ode.
s noter expe o o  ype diers ro oter tec 

ype, et’s copre  to cryptocurrency. rypto strted it 
te reese o Bitcoin in , ut ny ppictions ve een 
proposed or te under yin tecnooy, incudin decentr-
ized rt oner sip nd soci edi.  ese re coectivey 
ced e.
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ere re siirities eteen  nd e. Bot re ure 
ters. Bot ve een evi y unded y venture cp i t ists. 
ie  copnies, e copnies ve enerted ype nd 
 ven’t ys een trutu in teir cis. ie , te rs 
o crypto ppictions re enorous. Bitcoin inin one con-
sues ore enery tn entire countries suc s enr, 
ie, or innd.19

e ype round crypto reced  ever pitc in ery . 
rypto excnes ptors ere you coud uy or se 
cryptocurrencies spent undreds o iions o dors on 
dvertisin cpins. eerities ie rry vid nd  
on ppered in coercis durin te uper Bo. n
June  , our onts  ter te uper Bo, te vue o 
Bitcoin d dropped ore tn   percent. n oveer , 
 , te tird- rest crypto excne, ent nrupt. 
ustoers ost over U  iion. e O,  Bnn-
ried, oen seen s te poster oy or crypto, s convicted o 
rud, conspircy, nd oney underin. e ceerities o 
prooted  so ced  css ction suit.0 urin te 
 uper Bo,  yer  ter te itzy ds, zero crypto ds 
ired.1 e critic oy ite docuents te onetry rs 
o crypto cs nd scs. ince cryptocurrencies re or te 
ost prt un reu  ted, victis o scs ve  ie recourse. Be-
teen  nd , over U  iion s ost to suc scs.
s  eded or  siir crs
 ere is one undent dierence eteen  nd crypto. 

espite ein touted s te  uture o te internet, crypto nd 
e c sociy eneci uses. is is not epty cynicis; 
it is n insit orn ro experience. n , rvind cou-
tored  textoo out te coputer science o Bitcoin nd 
cryptocurrencies. e oo s een used in over  courses 
cross te ord, nd n onine course sed on te oo s 



W h   D  M  h   a b  A I  P    ?  

d over seven undred tousnd enroed students. en r-
vind en orin on te oo in , te tec s sti ne, 
nd it seeed pusie tt  peope oud uid useu products 
usin it. But it s rduy ecoe cer tt crypto is  sou-
tion ooin or  pro e. ince , rvind s not ored 
on deveopin cryptocurrency tecnooy nd is in interest 
in tis re s een epin spe puic poicy to  counter its
rs.
n coprison,  cn e extreey useu. ost pps on our 

pones use  in soe or. e trou e it  ype stes 
ro te istc eteen cis nd re ity. ie “just 
don’t eieve it” is deute dvice or counterin crypto ype,
resistin  ype reuires  ore nunced pproc.

TheAICommunityHasaCultureandHistoryof Hype
ontrry to te rtner ype cyce, te ed o  s  istory 
o cycin eteen pes nd veys. e pes re ced 
sprins periods o intense rot, undin, nd ype. e 
veys re ced inters periods ere undin dries out, 
reserc stntes, nd expecttions dete.
s e discussed in cpter , in , rn osen de-

onstrted tt  cine ernin orit ced te percep-
tron coud cssiy ies. e resut s idey ceerted t 
te tie, ut   decde  ter,  resercers rvin insy 
nd eyour pert soed tt perceptrons coud sove ony 
certin  iited pro es. nd in ,  critic report y t-
eticin Jes iti, ic s coissioned y te U 
overnent, sid tt uc o te pro ress  tord uidin 
ener  systes s iusory.  ese  ere critic os tt 
resuted in undin or te ed dryin up nd precipitted te 
rst  inter.
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n te s, reserc in  eted up in. is tie, it 
s te rise o so- ced expert systes tt propted te 
exciteent. esercers oud intervie doin experts, suc 
s doctors, to orute rues nd euristics sed on o  tose
experts ctuy de decisions. xpert systes ten used  tese 
rues to e teir on decisions. ie tey  ere useu in 
soe seins, expert systes  ere rie, s tey coud not e 
used eectivey in situtions or ic no rues existed. t s 
so rd to updte  tese systes sed on ne inortion. s 
 resut, y te end o te  decde, te ype nd undin d  
ut dis ppered. “en  received y  in ,” rites 
noted  resercer enie itce, “ s dvised not to use 
te ter ‘rtici inteience’ on jo ppictions.”

e terntin inters nd sprins so tt te istory o 
 is iered it overoptiis out its cpiities nd uti-
ity. n te sort ter, ype cn rct ssive investent nd 
ed to intense rot. But tis ype so sets  i r or 
re- ord ipct.  inters resut en te useuness o  
ppictions  doesn’t ive up to te ype.
 reserc reies on corporte undin., odern  tec-

nooies, suc s ctots, incur ssive costs to deveop, ot 
 tord rdre nd resercer tie. is investent is unten-
e or ost cdeic roups. nsted, corportions suc s 
Open, ooe, nd et, orery ceoo, ve deve-
oped te ost poer u recent re  odes.  resercers 
incresiny oo te oney, orin coortions it 
corportions insted o orin in de pen denty. ost tree- 
urters o  s coose to ccept industry positions insted 
o enterin cdei, up ro just  urter to  decdes o.

Oservtions out coputer science reserc idin indus-
try ppictions ve een de or  decdes. But ost c-
deic coputer scientists  don’t consider te cozy retionsip 
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it industry to e proetic. t is considered perecty ccept-
e to ve te ed’s reserc interests dened y ppiciity 
in te industry. One side eect o tis on- stndin retion-
sip it industry is tt cdeic reserc is o  iited eec-
tiveness s  cec on industry poer.
n tis rerd,  stnds in contrst to eds ie edicine. 

ere too, te inuence o corporte undin is cer.9 or in-
stnce, pr  ceu ti c copnies routiney und reserc 
pertinin to products or drus tey teseves produce, 
edin to uestions out te uity o scorsip. But in 
tis cse, te corruptin inuence o industry- unded reserc 
s ed to i detes in te ed, is te topic o sever oos, 
nd s ed to stron nors nd rues on conict- o- interest 
discosure.0,1

noter reson or ype in te  counity is  c o 
ocus on scientic understndin. nsted o scientic expn-
tions or why  ors e, te counity ocuses pririy 
on iprovin te  perornce o  on encr dtsets. 
is es sense iven te undin nd inuence ro te in-
dustry. orportions vue enineerin retrous (tt 
cn e incorported into prot- in products) ore tn 
scientic understndin. opnies oen unc products 
eore tey (or cdeics) cn expin o te products or, 
so ne tec cn ee ie ic. s  resut, resercers under-
stnd ic  tecniues or e. But e  don’t understnd 
why tey or e,  ecuse o te c o tie nd resources 
devoted to tis topic.
is trend s not one unnoticed. n ,  resercers i 

ii nd Benjin ect on te est o ie rd t 
eur, one o te ord’s rest  conerences.  est o 
ie rd is rded to ppers tt re ten yers od nd ed 
to sinicnt ipct on te ed.  er te rd s nnounced, 
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ii s invited to ive  speec. is tenty- inute speec
s  sctin indictent o  reserc, ic e copred 
to cey due to te c o rior nd o stndrds o evi-
dence. ii criticized te ed’s ocus on etin previous 
resuts on encr dtsets. nsted, e sed resercers to 
understnd y  toos peror e. “  you’re uidin poto- 
srin systes, cey is oy. But  e’re eyond tt no. 
 e’re uidin systes tt overn etcre nd edite our 
civic dioue,” e sid. “ oud ie to ive in  society ose 
systes re uit on top o verie riorous torou no-
ede nd not on cey.”
ii  isn’t one in is criticis o te counity’s cuture. 

“n , te psycooist ii Jes sid o psy co oy t 
te tie, ‘is is no science; it is ony te ope o  science,’” 
rites enie itce. “is is  perect crcteriztion o 
 tody’s .” n , resercers Zcry ipton nd Jco 
teinrdt rote  pper tited “rouin rends in cine 
ernin corsip,” in ic tey iited sever recur-
rin pro es it  reserc. or instnce, resercers 
oen e specutive cis out  tt,  ecuse o te 
crediiity o te utors, re ssued to e true itout e-
piric evidence. esercers so isuse nue to ipy tt 
 toos peror eer tn tey ctuy do or instnce, y 
ipyin tt tey ve un- eve redin copreension, 
en te ony evidence is on  encr dtset insted o 
evutions in te re ord.
is cuture is exepied y  disissive itude  tord 

doin experts tt ny  resercers nd deveopers od. 
n ,  pioneer eorey inton cied: “ you or s  
rdiooist,  you’re ie te coyote tt’s redy over te ede o 
te ci ut  sn’t yet ooed don, so  doesn’t reize  tere’s 
no round under net i.  eope soud stop trinin rdi-
ooists no. t’s just copetey ovious tt itin ve yers, 
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deep ernin is  oin to do eer tn rdiooists.” n , 
 tere s  ordide sorte o rdiooists.  s not 
even coe cose to repcin rdiooists.

CompaniesHaveFewIncentivesforTransparency
et’s o c to pic’s sepsis ode. pic never reesed it 
puicy, so it ced no extern scrutiny. Unie peer- revieed
reserc, no  independent revieers veried te cis. pic 
is not n outier;  eter or recidivis- prediction odes 
suc s O or or jo- cndidte- ssessent odes 
suc s  tose uit y ireue, copnies  don’t e teir 
odes puicy vie or scrutiny, ruin tt tey re 
trde secrets.
t is no surprise tt en  copnies ve sin in te 

e, tey put teir usiness interests ove trnsprency. 
cross industries, copnies it econoic incentives to ide 
sortcoins  i do so. or instnce, it too  decdes to est-
is te in eteen soin nd cncer. Bi tocco cop-
nies oied resercers, distorted ery studies tt ined 
soin nd cncer, nd spent iions o dors tryin to 
sey ipy tt  tere is no on- ter de to te uns 
cused y soin. ossi ue copnies e nd xxon 
ne out te cite costs o teir products in te s.

ey never de tis noede puic. nsted, tey ctivey 
donpyed te rs nd oied to prevent eistion tt 
coud ddress cite cne.,

n , our coeues y ineco nd izet tins 
conducted  study o ery- ste  strtups.9 ey intervieed 
tenty- tree entrepreneurs to understnd o strtups use . 
Unsurprisiny, tey ound tt  ecuse investors nt to  invest 
in ppictions it i ccurcy, copnies e te etrics 
to report i ccurcy nuers.



 C h a   7

ere’s one expe.   popur y to  esure ccurcy or 
ie cssiction is “top- ” ccurcy. en n  ode 
tries to e n ie sy,  do poto it outputs ny pos-
si e uesses. op-  ccurcy ss i te ode cn uess t’s 
in te ie in its rst  tries.   is tree, nd te ode’s rst 
tree uesses re ct, do, nd ion, e oud ive te ode  
perect score since te correct e (do) is one o its rst tree 
uesses. ncresin te nuer o tries es te ts esier. 
e top- ccurcy o  ode  i ys e eer tn te 
top- ccurcy ecuse te ode s ive tries to e te 
ie correcty. iiry, top- ccurcy  i e even eer.
en descriin o strtups  esure ccurcy, one deve-

oper sid:

o it’s  esured is e ve to e sure it’s % or ove 
[. . .]. o i e need to sitc ro top- ccurcy to top-, 
just  peope seein  , tey  don’t even tin out t it’s 
 esurin. . . .   eope just ve rtici concepts o t’s 
ood nd t’s d.0

n oter ords, deveopers increse   unti te ccurcy its 
  percent. t tt point, te co pny ecoes rctive to 
investors, even i it perors poory oter ise. opnies ve 
ny oter siir ys to ude ccurcy nuers nd e 
teir products oo eer tn tey re.
t’s not just entrepreneurs o ude nuers. e venture 

cp i t ists (s) undin te so ve te se incentive:

e s nted to ype  tins up, et  ot o press, e 
 sps, so tey coud rise te next round t  ier vu-
tion nd oo ood to teir [prtners], ic s ctuy 
contrry to t e needed to do or te so rot to 
uid te usiness.
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ven i copnies do not ude ccurcy  esureents, 
perornce on encr dtsets overestites te useu-
ness o  in te re ord. s e s in cpter , te doi-
nnt y to deterine te useuness o  is trou enc-
r dtsets. But encrs re idy overused in .1

ey ve een eviy criticized or copsin  utidien-
sion evution into  sine nuer. en used s  y to 
copre  uns nd ots, te resuts cn ised  peope into 
eievin tt  is cose to repcin  uns.
or expe, Open cied tt “- exiits un- 

eve  perornce on te jority o  tese proession nd 
cdeic exs,” nd tt - scored in te ninetiet per-
centie on te r ex. ny too tis s  sin tt   i 
soon e ood enou to repce  yers. But   yer’s jo is 
not to nser r ex uestions  dy. e- ord utiity 
is di er ent ro ood  perornce on  encr. oreover, 
proession exs, especiy te r ex, notoriousy over-
epsize suject- tter noede nd underepsize 
re- ord sis, ic re r rder to  esure usin  stn-
drdized test. o not ony do  tese exs i to cpture te 
re- ord utiity o , tey so overepsize precisey te 
 tin tt  is ood t.

TheReproducibilityCrisisinAIResearch
 copnies  ren’t te ony prties otivted to spred ype. 
ny o te dvnces you er out in te nes coe ro 
resercers. But  tese dvnces re tenuous, s  reserc is 
suerin ro  reproduciiity crisis. t is reproduciiity 
nd y is it ipor tnt
ine  ord ere you et  di er ent resut  every tie

you run  scientic experient. t  doesn’t  er o creuy 
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you set up your instruents or o eticuousy you  esure
te outcoes o interest. n tis ord, e cnnot  esure 
rt’s rvittion pu, so e cnnot ccute te trjectory 
o n oject yin in te ir, nd utitey cnnot coe up 
it te science tt enes irpnes or oon ndins. e 
cnnot test edicines nd vccines to see i tey re reie, so 
e cnnot rey on ne tretents or dedy diseses nd cn-
not contro or prevent te orst eects o pndeics.
eproduciiity, or te iity to in de pen denty veriy te 

resuts o  scientic experient, is  ey coponent o scien-
tic reserc.  scientists cnnot run te experients in  study 
utipe ties it te se resuts, tey cnnot trust te 
resuts.
o do e veriy i te resuts o  study od up e oen 

do not ve te resources to run ec experient utipe 
ties. xperients cn e costy or cn reuire  on tie 
investent ro resercers to run propery. urter, not  
scientists ve ccess to te toos reuired to run ec experi-
ent.  ody, te in y to evute te uity o scientic 
reserc is trou peer revie. en resercers reese  
pper, experts in te ed usuy eteen to nd ve re-
sercers o ve previousy ored on siir topics i 
ssess o riorous te study is. eer revie is  coveted stp 
o pprov on  reserc study. But peer revie is not  pn-
ce, nd errors cn sti creep in.
en scientic eds ve tried to test reproduciiity sys-

teticy, tey ve ound tt ny peer- revieed studies 
i to reproduce. erps te ost proinent expe coes 
ro psy co oy. n ,  re roup o resercers tried to 
repicte pst reserc in soci psy co oy. ey ound tt 
ony   percent o puised resuts coud e repicted, despite 
ein peer revieed nd puised in top scientic journs. 
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en oter eds ve tried to repicte pst ndins, tey 
ve ound siir resuts: ny studies i to reproduce.,

n   study, Odd ri undersen nd ijørn jenso 
ro te orein University o cience nd ecnooy set 
out to investite te reproduciiity o  reserc. ey re-
vieed our undred ppers ro edin  puictions to 
scertin i tey contin enou deti to e reproducie y n 
independent resercer. ey ound tt none o te our un-
dred ppers stised  o te criteri (suc s srin teir 
code nd dt) or reproduciiity. ost ppers stised erey 
tenty to tirty  percent o te reproduciiity reuireents 
tey identied, in it rd to even investite i te resuts 
ere reproducie.

Over te st e yers,  jor ocus o our on reserc s 
een on reproduciiity. n , durin  rdu te seinr on 
te iits to prediction, e ooed t ic outcoes re pre-
dicte nd ic re not. e ound tt prediction is rd or 
te vst jority o soci outcoes, suc s  tose invovin 
peope. is ecoes t e s in cpter . e ony outier 
seeed to e civi r prediction,  sued o  poitic science 
tt is to predict ic countries nd reions  i experi-
ence civi rs in  iven period. s you cn iine, predictin 
poitic conict nd vio ence in dvnce is extreey rd. But 
in ,  pper puised in  top  poitic science journ 
cied to predict civi rs it stoundin ccurcy usin 
. ince tt  pper, sever  oters cied tt  cn 
r outperor oder sttistic tecniues or predictin civi 
r.,9 e  ere curious to nd out t os  to peror 
so e or civi r prediction en it perors so poory or 
oter soci outcoes, so e de cided to di deeper.
o our surprise, e discovered n error tt resuted in over-

optiis out te  perornce o . e  odes  ere 
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evuted on dt tey d redy een trined on tecin
to te test. e error is non s ee, nd it viotes  cr-
din rue o : never test on te trinin dt. en e xed 
te error,  perored no eer tn decdes- od odes.
ee is e non in . n n pocryp story ro te 

ery dys o coputer vision,  cssier s trined to dis-
criinte eteen ies o  ussin nd ericn tns it 
seeiny i ccurcy. t turned out, oever, tt te 
ussin tns d een potorped on  coudy dy nd te 
ericn ones on  sunny dy; te cssier s not detectin 
te dierence eteen te tns t , ut rter d erey 
erned to detect te ritness o te ie.

Our ndins ed to noter uestion: ince  is incresiny 
used or scientic reserc, o oen does ee ect resuts 
in oter discipines e revieed te cdeic it er  ture to 
ind resuts siir to ours. t turned out tt  tere s no 
sorte o errors due to ee in - sed science. undreds 
o ppers in over  dozen scientic discipines incudin ed-
icine, psycitry, coputer security, , nd enoics d  
een ected y ee.0 One o te ppers it errors s in 
ct coutored y rvind, soin tt even resercers o 
study te iittions o  cn succu to  tese errors.
n Juy ,  er e reesed our study, e  ornized n on-

ine orsop on reproduciiity.1 ince tis s  nice topic, 
e oped to rct  e dozen resercers. nsted, over , 
resercers ro ve undred institutions cross over tirty 
countries reistered, underscorin te onoin crisis in - 
sed science. esercers ro ny scientic eds  ere 
orried out reproduciiity iures nd nted to no 
t to do out it.
ti, e reized tt  tere re e systetic soutions to 

te crisis. t’s  ecuse  or science is sti in its inncy, nd 
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s errors cn ve serious ipcts on resuts. n one o te 
ppers e investited, n error occurred in  sine ine o code 
out o ten tousnd ines. is one- ine error ed to  drtic
cne in te pper’s ndins. Our point  isn’t tt individu 
resercers re creess. ter, te te- oe esse is tt 
resuts ro - sed science soud e treted it extree 
cution.
noter reson or c o reproduciiity is resercers’ rei-

nce on coerci  odes. One suc ode, Open’s 
odex, s een used in over  undred cdeic ppers. e 
ode is useu or prorin tss. odex, ie ost oter 
Open odes, is not open source, so users rey on Open 
or ccessin te ode. n rc , Open nnounced 
tt it oud discontinue support or odex it just tree 
dys o notice. undreds o cdeic ppers oud no oner 
e reproducie.  ndependent resercers oud not e e to 
ssess teir vidity nd uid on teir resuts.  ere s n out-
cry, nd Open cned its poicy. But tt  doesn’t cne te 
ct tt   ret de o - sed reserc is t te i nd 
ercy o copnies.
e certiny  don’t en tt  scientic reserc tt uses 

 is invid or  on’t reproduce.  s redy ed to enuine 
scientic dvnces. or expe,  cn e used to deterine 
te structures o proteins,  ts tt coud  erier e cco-
pised ony y ours o  un invoveent in s. is resut 
s ned te retrou o te yer y te journ Science 
in . But iven tt  sinicnt nuer o resuts do not 
reproduce, it is ort evutin nd iprovin reproduciiity 
ore systeticy.
oe resercers ve strted eorts to iprove te repro-

duciiity o - sed scientiic reserc. One o te ost 
proinent epts to ddress reproduciiity too pce t te 
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eur conerence in . n , ony   percent o te p-
pers suied to eur reesed code nd dt on it 
teir suissions. n , ci University proessor Joee 
ineu ed te cretion o  reproduciiity cecist ic en-
coured utors o eur ppers to reese teir code nd
dt vountriy. ineu ound tt tis vountry  process in-
cresed te nuer o ppers it code nd dt ro 
  percent to   percent. n ddition, ineu nd er coeues 
ornized  “reproduciiity cene.”  ndependent reserc-
ers coud pic ppers puised t eur  nd try to re-
produce te.  ese events re no  reur prt o edin 
 conerences. nd ooin our orsop on reproduciiity, 
e deveoped  set o uideines to iprove te reproduciiity 
o scientic reserc tt uses . t reins to e seen i 
 tese eorts  i ve  on- ter ipct.
is out  dier in ters o o esy tey re to veriy 

nd o cn veriy te.   co pny cis tt teir speec 
reconition pp trnscries   percent o ords correcty, you 
 don’t ve to te teir ord or it. You cn try it out or  e 
inutes nd see i it trnscried your speec it ccepte 
ccurcy. t y not or euy e or every one, dependin 
on te nue, ccent, nd so on, ut you pro y ony cre 
 eter it ors e enou or you.

On te oter nd, i your ospit epoys , sy or sepsis 
prediction, you ve no y to jude its ccurcy. n ct, no 
individu doctor cn evute i it ors e. c doctor 
ors it ony  s spe o ptients, nd  study it 
undreds o ptients oud e needed to evute it. ins 
ecoe even rder en predictions  cn’t e tested or yers 
to coe, suc s in civi r prediction. nd tis is eore e 
et into uestions o ccess: ny  systes re proprietry, 
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so ony te  peope o or t te copnies uidin  tese 
systes ve ccess to investite te.

NewsMediaMisleadsthePublic
very dy, stories o ne  ccopisents ood te edi. 
ter tn providin nunced nyses, ny nes reports 
ocus on sy dvnces ened y  it no ention o 
teir iittions. ven stories tt do ddress iittions oen 
do so  under senstion edines out “ier roots.” eders 
nd vieers re e onderin ic cis to te seriousy.
en e en ritin tis oo, e nted to eer un-

derstnd  ype in journis, so e nyzed y nes r-
tices to see o journis eds to ype. e s tt nes
rtices uncriticy repet  stteents o reserc, overuse 
ies o roots, riute ency to , nd donpy its ii-
ttions. is s true ot in instre outets ie te New 
York Times nd  nd in ore nice puictions.
ven te ies o  used in nes reports cn ised 

 peope out o it ctuy ors. ny rtices on  re i-
ustrted it n ie o  root suc s te one in ure . 
even en te ppiction in uestion s notin to do it 
roots. is ives te se ipression tt  is te se 
s  roots. is yt is prevent:  U study ound tt 
  percent o respondents euted  it scry roots. But 
ost   tody is used to detect perns in dt. t’s ore ie 
icroso xce tn te erintor.
ice itzi ro te Los Angeles Times rote n rtice 

out our or on deunin  ype. urprisiny, te cover 
ie o tis rtice s so  root. is sos te tension 
eteen crity nd senstionis in te nesroo. innci 
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FIGURE7.2. es o   in nes edi oen eture roots, even i  
te content o  te nes rtice s notin to do it roots.

incentives cn soeties supersede te need or ccurcy, 
edin to cicit. iure . iustrtes o prevent cicit 
cn e in  reportin.

Beore te iittions o pic’s sepsis ode  ere de pu-
ic, nes stories out it  ere u o prise. One piece s 
tited “pic’s uner s i opes or ortcoin os-
os ecnooy” nd ony uoted te O. noter prised
te co pny’s ocus on . e ony uotes  ere ro pic’s 
dt scientists. t is coon or nes stories to res te 
points de y co pny spoespeope.
eporters oen rey on  rnd  etpors tt isrepresent 

’s  ctu cpiities. s iy Bender discusses in er or 
on dissectin  ype, prses ie “te eeent ct o next- 
ord prediction” or “te ic o ” portry  s ystic.

eerrin to ooe’s voice ssistnt,  New York Times rtice 
sys: “ s te ods o rtiici inteience to turn on te 
it.”  ese  etpors pint   rnd, enitic picture o .
en descriin resuts ro cdeic reserc on , 

nes reports oen incude ccurcy nuers. or instnce,  
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FIGURE7.3. e stte o  isedin nes edines  er icroso 
reesed Bin ct in erury .

 Booer rtice on  crie prediction study s tited 
“orit is to redict rie in U ities eore t 
ppens.”9 e rtice sid te study touted   percent c-
curcy or te ode.  e’ve redy seen o deveopers 
e teir ccurcy nuers oo ood y sipy cnin 
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te etric tey re evuted on (top- versus top- ccurcy). 
iiry, resercers ve ny ys to e teir predic-
tions oo ood. n tis study, utors d  one- dy rin 
o error in teir predictions (tey red  prediction s cor-
rect i  crie occurred on te dy tey predicted, or one dy 
eore or  er te prediction). But  tere is rrey enou spce 
in  nes rtice to expin te context or o estites o 
ode  perornce ie ccurcy re ccuted or t tey 
represent. s e’ve seen in cpter , ccurcy is iy sujec-
tive nd t constitutes ood ccurcy diers drsticy e-
teen tss.
ti, over  dozen nes outets rnticy reported on te 

pper out te crie prediction orit. edines in-
cuded “inority eport oon e  ec to redict ries 
ees ed it % ccurcy,”0 “ ode redictin 
rie in U ities s it ine ies out o ,”1 nd “ey
eveoped orit e to redict rie  ee in d-
vnce it % ccurcy.” But tis  isn’t just irresponsie 
reportin y journists. e press reese y te University o 
ico s itse tited “orit redicts rie  ee in 
dvnce, ut eves Bis in oice esponse”so it’s no 
surprise tt ny o te rtices used siir edines.
is is so  coon pern. esercers nd university 

press deprtents re incentivized to et teir reserc in ront 
o s ny  peope s pos si e, nd end up spredin ype in te 
 process.  study ound tt press reeses ro universities re 
responsie or  jor cun o te ype round scientic 
reserc.,

ere cn so eore sute ys o isinorin reders. 
or instnce, ccurcy nuers cn pper inted i one o te 
outcoes is uc ore prevent tn te oter. n civi r 
prediction, pece oservtions re uc ore iey tn 
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oservtions o r. o,  ode cn ve   percent ccurcy
just y predictin  tere  i e pece  te tie.
ere re ny under yin resons or ype in  journ-

is. e edin one is te nnci strin tt te edi is 
under. e rise o soci edi nd cic- driven journis 
s ed to  drtic decrese in te iity to do in- dept re-
portin proty. Besides,  is  ne et, nd journists 
oen do not ve te expertise to c out copnies’ sne 
oi.1 ven i journists uestion copnies’ cis, ccess to 
experts o cn t out te iittions o  is  iited. On 
te oter nd, copnies sein  ve penty o oney or 
 cpins. nd i  journist is too critic, copnies y 
cut o teir ccess to upcoin products nd iity to inter-
vie sources t te co pny. or n overored journist o 
doesn’t ve te tie to dive deep nd nts to intin ood 
retionsips it copnies, it cn e teptin to ity edit 
 press reese nd it puis.

PublicFiguresSpreadAIHype
n , enry issiner, ric cidt, nd nie ueno-
cer puised teir oo, e Age of AI. e utors  ere 
proinent puic ures it experience in overnent, in-
dustry, nd cdei. issiner s  orer U.. secretry o 
stte, cidt is te orer O o ooe, nd uenocer 
is te den o ’s crzn oee o oputin. uc 
 oo d te potenti to criy t  is, ere it is useu, 
nd t its iittions re.
dy, te oo is iered it  ype. nsted o providin 

n in- dept understndin o , te oo isinors reders 
out ’s potenti nd riss. e pro es it tis oo re 
coon to uc o te ype surroundin . But te utors 
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re seen y te puic s experts. o, en tey re te ones 
spredin ype, it is douy din.
oted resercers eredit ier nd ucy ucn 

responded to te oo it  sctin revie tited “e yt 
o rtici nteience,” ic points out te oo’s ex-
ertions. ven en cin or responsie , te utors 
ipy tt reution oud e isuided. itter nd 
ucn so point out te sinicnt vested interests t ste. 
or instnce, ric cidt s sinicnt nnci incentives 
to ype ooe’s tecnooy, nd ny expes o eneci 
 coe ro ooe. t  isn’t surprisin tt te utors cose
to portry  s n - poeru tecnooy.
e oo is incessnt in its yperoe. e utors portry 

 s  or o super ntur inteience. Quotes ie te one 
eo suest tt  is  ystic entity it ccess to  di er-
ent re ity.

e dvent o  oies us to conront  eter  tere is  
or o oic tt  uns ve not cieved or cnnot 
cieve, exporin spects o re ity e ve never non 
nd y never directy no.

e ord “re ity” is used in  siir context een ties
in te openin cpter one. ontrry to teir cis tt 
 is “unnoe,” e no excty o  is trined (s e 
s in cpter ). opred to iooic systes, incudin 
 uns,  is uc less o  c ox. Yet,  e’ve erned n 
 iense ount out ni nd  un e v ior, it 
entire rnces o scientic reserc devoted to  tose ues-
tions.  e c  scientic understndin o soe spects o 
, it’s  ecuse  e’ve invested too  ie in resercin it co-
pred to te investent in uidin . nd en e c n 
understndin o  specic  product, it’s usuy  ecuse te 
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co pny s cosed it o to scrutiny.  ese re   tins e cn 
cne.
escriin  s unnoe reduces our ency y posi-

tionin  s soetin tt e cn never understnd nd 
tereore never cene. Besides, te ost ipor tnt 
uestions out  re not out its interns. or expe, to 
investite te ccurcy o pic’s sepsis prediction too, or ny 
o te oter expes o sne oi  e’ve seen, noin o te 
syste ors interny  isn’t necessry t is needed is in-
ortion out o predictions y te ode turned out.
ven en te oo is critic o  nd points out its rs, 

it does so in  y tt ends up ypin . esercer ee in-
se ced tis penoenon criti- ype criticis tt ends up 
portryin tecnooy s  poer u insted o cin out its 
iittions.9 or instnce, te utors ci tt  tere re too 
e scors nd tecnooists ddressin  rs. nsted o 
discussin te ny rs redy occurrin due to , tey 
insist on  y po tet i c revoution tt  i ter te retion-
sip eteen  uns nd re ity:

But  tese nd oter possiiities [o ] re ein pur-
csedrey itout nrey terin te  un 
retionsip it reson nd re ity. is is  revoution or 
ic existin piosopic concepts nd societ institu-
tions eve us rey unprepred.

e oo so es te iir error o not cnoedin 
te ure nture o te ter . t is, predictive , en-
ertive , nd content odertion  re  cued toeter. 
xpes o  successes in eds ie cess pyin pper next 
to rod cis out  toos orin e in “edicine, envi-
ronent protection, trnsporttion,  enorceent, de-
ense, nd oter eds.”
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n noter proinent expe o ype y puic ures, in 
rc , ess tn  ont  er Open reesed -, 
te  uture o ie nstitute reesed n open eer sin or  
six- ont puse on trinin nue odes “ore poer u
tn” -.0 t received tousnds o sintures, incudin 
ro proinent resercers nd tecnooists ie ric cidt 
nd on us. e eer rised r out ny  riss. 
Unortuntey, in ec cse, te eer presented  specutive, 
uturistic ris, inorin te version o te pro e tt is 
 redy rin  peope.
or expe, te eer sed, “Should e utote y  

te jos, incudin te uin ones” (epsis in oriin). 
- s reesed to uc ype round its  perornce on 
 un exs, suc s te r ex nd te U.. edic icens-
in ex. e eer too Open’s cis t ce vue to ci 
tt “con teporry  systes re no ecoin un- 
copetitive t ener tss.” But s  e’ve seen, testin ctots 
on encrs desined or  uns tes us  itte out 
 eter tey cn utote jos in te re ord.
is is noter expe o criti- ype. e eer ostensiy 

criticizes te creess depoyent o ctots, ut it si u t-
neousy ypes teir cpiities nd depicts te s uc ore 
poer u tn tey  rey re. is in eps copnies y 
portryin te s cretors o oterordy systes.
e re ipct o  is iey to e suter:   i sit 

poer y ro orers nd centrize it in te nds o  e 
copnies. or instnce,  e’ve seen o copnies uidin 
text- to- ie  ve used rtists’ or itout copenstion 
or credit. usin ne  deveopent does notin to redress 
te rs o redy- depoyed odes on cretive orers. 
One y to do rit y rtists oud e to tx  copnies nd 
use te proceeds to und te rts. Unortuntey, te  poitic 
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i to even consider suc options is cin. ee- ood inter-
ventions ie iin te puse uon distrct ro  tese di-
cut poicy detes.
e eer so sed: “Should e deveop nonun inds 

tt it eventuy outnuer, outsrt, osoete nd re-
pce us Should e ris oss o contro o our civiiztion” s 
e s in cpter , in te  counity te ide o existenti 
riss due to roue  s een inin trction, nd tis con-
cern is reected in te eer’s concerns out osin contro 
over civiiztion. e reconize te need to tin out te 
on- ter ipct o . But  tese orries ve diverted re-
sources ro re, pressin  riss.

CognitiveBiasesLeadUsAstray
o r,  e’ve seen o otivted prties ie copnies, re-
sercers, journists, nd puic ures spred ype. Yet, i te 
puic evuted  tese cis criticy, te converstion round 
 coud e uc ore rounded. But to do so reuires c-
round noede tt ost  peope c.1  ere is noter 
 ctor: e re  susceptie to vri ous conitive ises tt 
cene our iity to e rtion decisions. e s one
expe in cpter : utotion is, our tendency to over- 
rey on utoted systes, suc s en irine  piots ooed
incorrect dvice ro n utoted iure- detection syste. 
 ere re sever oter ises tt o yts out  to 
 persist. e prties responsie or  ype cn, noiny or 
not, rey on  tese ises to spred teir esse.
e iusion o expntory dept is  conitive is ere 

individus eieve tey understnd copex concepts ore 
deepy tn tey ctuy do. is se sense o understndin 
eds to overcondence nd, in turn,  iure to s critic 
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uestions or expore terntive expntions. or instnce, “” 
is  net ter. But not every one s te tie to dive into te 
detis nd od di er ent vies out di er ent types o . is 
is cosey reted to te o eect our tendency to jude  
product or tecnooy sed on  e seect expes. Bsed 
on  e ipressive expes or cieveents (suc s deet-
in te ord cpion t o),  peope jude  tecnooies 
s ein universy ppice, even or vsty di er ent tss 
ie criin ris prediction.
noter is is priin: en pst exposure to  concept 

eds to overepsizin its iportnce in  uture decisions. 
cience ction nd  popuredi ve pried us to eute  
it ier roots. But  consists o r ore tn just rootics. 
n ct, ost o te dvnces  e’ve ted out in tis oo 
ve notin to do it rootics tey consist o ernin pt-
terns ro dt. is cutur e ens tt journists 
cn put ies o roots in ny rtices out  nd et y
it it. nd  ecuse te puic s ened it so uc 
edi tt portrys  s ier roots, en  orniztions ie 
te  uture o ie nstitute eroner out ,  tese con-
cerns re ten seriousy insted o ein disissed s - 
ed ides tt c evidence.
n ct, te ere repetition o inccurte inortion cn 

ed us to tin it’s true. is is non s te iusory trut 
 eect, ic eds us to eieve isinortion en it is 
 repeted. s e ve seen, inccurte cis out  re re-
peted y vri ous steoders, incudin journists, so it is no 
surprise tt te puic eieves te.
ncorin is reers to te ct tt individus rey evi y 

on te rst piece o inortion encountered en orin 
opinions or in decisions. is initi inortion, or 
 “ncor,” disproportiontey inuences  ter judents nd 
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opinions, even  ter receivin contrdictory inortion. 
eope cn tc onto overon cis out ’s cpiities 
de y copnies. en s re  ter reveed in  tese 
cis,  peope it not djust teir eies ccordiny.
ncorin is is reted to conrtion is: our tendency 

to see out inortion tt justies our eies insted o c-
enin te. Once e strt eievin in te retin cis 
put out y prot- unry copnies, it is esy to  into  eed-
c oop o cceptin  rnd cis out  itout ooin 
t its sortcoins.

 e’ve seen o nes reports out  dvnces re oen 
ccopnied y ipressive- soundin cis o ccurcy de 
y copnies nd resercers. is expoits untiction is. 
e tend to overvue untittive evidence to te detrient o 
uittive or contextu evidence out n ppiction. s  
resut, e te ipressive- soundin ccurcy nuers t ce 
vue itout sin critic uestions.

Our point in  oin over  tese expes is not tt  peope re 
t ut. onitive ises re not intention, nd in ny cse, 
copnies, resercers, nd journists re te ones expoitin 
 tese ises or teir on ends. But noin out  tese ises 
cn ep you preept  ype,  counter it en you do coe 
cross it, nd reconize  products tt re sne oi. ie r 
ro concusive, recent studies ve son tt trinin cn 
reduce  peope’s susceptiiity to ises., o te next tie you 
er cis o   percent ccurcy or see ies o roots in n 
rtice out  in nnce, tin out  te ys in ic 
 tese portrys cn e isedin. Once you strt  doin tis 
reury, spoin usit  i opeuy ecoe utotic.
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Chapter 

WHERE DO WE GO 
FROM  HERE?

 h la  ha, e ve expored ener-
tive , predictive , nd content odertion .  e’ve dis-
cussed t es  or nd t es it i.
e rote  oo to ep  peope understnd nd nvite  

ecuse e tin   i continue to ve  i ipct on soci-
ety. But tis ipct  isn’t inevite, nor is its trjectory pre-
dened. o, it’s ipor tnt to spe  in  y tt prootes 
te puic interest. o cn e do tt
et’s strt it enertive . o understnd o its roe 

it cne over tie, consider te internet s n noy. n 
its ery dys,  peope oed on to te internet or specic re-
sons, suc s cecin teir ei or ooin up inortion on 
 pr tic ur esite. But no, it s ecoe te ediu 
trou ic uc o couniction nd or ppens.
s enertive  iproves, e tin  siir si is iey. 

n tis scenrio, enertive   i ecoe  prt o our diit 
inrstructure, insted o ein  too  peope use or specic 
purposes. You  oudn’t use t to copose n ei or 
eini to oo up  specic uery. nsted, enertive   i 
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sit to te cround, s  ediu or  re ount o 
noede or.
oprin  it te internet so sos tt te pt o 

deveopent o suc tecnooies is not xed, nd  tere re 
ny pos si e  utures or t ind o inrstructure e de-
veop. e internet cn serve ot s  cutionry te nd s  
source o inspirtion or spin te deveopent o tecno-
oy dierenty.
e ery internet s unded nd deveoped usin puic 

unds nd expertise. uc o te undin in te United ttes 
ce ro ,  iitry &  orniztion. But strtin 
in te s, privtiztion o te internet en. Over tie, n 
incresin portion o te internet s run y copnies.  ody, 
ore tn tree- urters o internet connectivity in te United 
ttes is controed y just our jor copnies: ocst, 
rter, erizon, nd &.1

rivtey oned inrstructure s ny donsides. oorer 
or rur res tend to ve uc orse connectivity nd y 
ve to py exoritnt rtes or i- speed internet. n te 
United ttes, soe neioroods ve uc poorer internet 
ccess copred to  oters in te se ton. n investition 
y e rup ound tt residents in soe neioroods 
ve to py s uc s our undred ties (dors to eits) 
ore tn teir neiors. eioroods tt d ore o- 
incoe residents, nd  tose ere te rction o ite resi-
dents s oer, d to py disproportiontey ore.

But  rdicy di er ent y is pos si e. cross te ord,
 peope ve set up counity netors to provide internet 
ccess to residents. oe o  tese re operted y unicip 
odies, ie  oters re set up y pintropic  orniztions 
nd nonprots. n te United ttes one,  tere re over nine 
undred counity netors s o . One o  tese success 
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stories is ro noo, ennessee. ince , residents in 
te counity ve d ccess to iit- speed internet due 
to  puicy oned counity netor, t  rction o te 
cost o t privte rs cre. noo is no non 
s “i ity,” nd  tody it oers tenty- ve iit- per-second 
internet speeds. is is  prie expe o t  ocus on te 
puic interest (rter tn prots) cn cieve.
t’s not just out connectivity. oci edi, too, is privtey 

oned diit inrstructure. Optiizin or eneent, 
cics, nd d revenue s pied conspircy teories, out-
re, nd ddictive content. tor copnies’ ocus on 
reducin costs ens tt tey  don’t invest nery s uc in 
content odertion or countries oter tn te United ttes 
nd te U. is s cused teri r, incudin contri-
utin to ss vio ence in tiopi, ri n, nd ynr, s 
e s in te cpter on content odertion.
e’ve seen soe terntives. stodon os users to set 

up teir on servers so tey  don’t ve to rey on privte co-
pnies to ccess soci edi. nd puic inrstructure proj-
ects or soci edi re tryin to decoupe te essenti spects 
o soci edi ptors suc s recoender systes, 
nti- sp toos, nd content odertion ro privte con-
tro. But so r,  tese proj ects ve stru ed to copete 
inst privte ptors tt ve ssive rst- over dvn-
tes, econoies o sce, nd resources to deveop sic pps.

 e’re t  siir crossrods in enertive . ost  re-
serc  unti recenty s open, uit on puic noede, nd 
sred idey. But te trend s reversed in te st e yers. 
ue to copetitive pressure, copnies ie ooe, Open, 
nd ntropic ve  stopped openy srin ny o te 
 reserc dvnces tt poer teir enertive  odes, re-
sutin in  si ro puic noede to trde secrets.
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n predictive ,  tins re orse. ny predictive  toos 
don’t or t , nd yet tey re sod it te proise o c-
curcy, irness, nd eciency. opnies pocet te prots, 
ut en  tins o ron, ie it te pic sepsis prediction 
too,  tere is  ie ccountiity.
 e eep  oin don te pt o  s ost entirey pri-

vte nd prot driven rter tn uided y puic interest, te 
riss re cer. But  tere’s sti roo or cne.
t coud tt cne oo ie e ust rst reconize 

tt uc o te donside o  coes don to  ctors out-
side te tecnooy itse ie te incentives o te institutions 
tt use . n tis n cpter,  e’ oo t  tese incentives,
o e cn respe  tese incentives in our counities nd 
orpces, nd t  portends or te  uture o or.

AISnakeOilIsAppealingtoBrokenInstitutions
n te previous cpter, e s tt te supply o sne oi 
coes ro copnies tt nt to se predictive , reserc-
ers o nt to puis sy resuts, nd journists nd pu-
ic iures o e senstionist cis to r  peope’s 
ention.

But just s ipor tnt is understndin ere te demand or 
sne oi coes ro. ven i  te  copnies tt e 
se proises o out o usiness toorro, ed institutions 
oud turn to soe oter type o sne oi tt proises  
uic ix. e dend or  sne oi  ere  isn’t pririy 
out  it’s out isuided incentives in te iin institu-
tions tt dopt te.
or expe, i te stte o irin  eren’t so roen, nd e 

d soetin resein  decent y to tc cndidtes to 
jos, oud irin n  ers sti rey on ireue or irin 
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n  ers o need to o trou undreds or perps tou-
snds o cndidtes to   sine position, usin ireue cn 
e enticin, even tou it ters cndidtes sed on uestions 
ie “o you eep your des net or untidy”
irin  isn’t te ony expe; te use o ed  is rpnt 

in underunded institutions. n journis, te revenue erned 
y U.. nespper outets trou dvertisin nd circution
s en ro out  iion dors in  to just over  
iion dors in . e pzrd doption o  y outets 
ie , ic puised  se o rtices it ctu er-
rors, is prty  resut o in revenue in te entire industry 
nd n ept to reduce costs.
iiry, te introduction o t upended ny edu-

ctors’ curricu. is de ny tecers turn to  desined 
to identiy - enerted text. e proise o suc toos s tt 
tecers coud retin teir previous instruction teris nd 
rey on  tese detection toos to cec  eter students ere 
usin  or ritin teir essys. duction institutions, es-
peciy puic scoos nd coees, re oen nnciy con-
strined, understed, nd over urdened, in te see 
soutions tt proise eciency nd cost cuin. ecers ce 
 iense pressure it roin css sizes nd srinin re-
sources, in te susceptie to uic- x soutions.

Unortuntey, toos or detectin - enerted text  don’t 
or. t is esy to ypss te it  sipe strteies suc s 
proptin text enertors to use ore iterry nue. ey 
re so systeticy ised inst nonntive speers: tey 
re uc ore iey to cssiy text ritten y nonntive 
speers s  enerted. is  sn’t  stopped tecers ro 
usin te, nd ny students ve ced se ccustions.  
University o iorni, vis student suered pnic cs 
 er  proessor’s se ccustion o cetin, eore ein 
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cered o te ccustion.9  proessor t exs & 
University– oerce tretened to i is entire css  er 
sin t to deterine  eter te students’ responses 
 ere  enerted.10 uc incidents  ren’t noies. ecers 
everyere ve turned to cetin- detection sore, edin 
to n epideic o se ccustions.
n oter ords, duious  is disproportiontey  dopted y 

institutions tt re underunded or cnnot eectivey peror 
teir roes.  ese re te institutions e c “roen.”
en  copnies se teir products to  tese orniz-

tions, one o teir in proises is eciency: y reovin 
 uns ro te  process o decision- in, tey cn oer 
costs. ny  orniztion oud ie to reduce costs; eciency is 
especiy seductive to  orniztions tt re cs strpped. 
 ese  orniztions it so c te cpcity to experient 
it  nd discrd it i it  doesn’t or out.

On top o tis, soe institutions ce re structur orces 
outside teir contro.  ere, usin  is ie rerrnin te dec 
cirs on te Titanic. e te expe o un vio ence in te 
United ttes. n , over orty- eit tousnd  peope died 
due to un injuries, incudin over tenty tousnd urders.11

s  resut, ny institutions en doptin  or detectin 
un vioence, incudin scoos nd puic trnsit.1,1 Beteen
 nd , scoo districts cross te United ttes spent 
over U  iion on  or detectin epons. But tis type 
o  suers ro o ccurcy nd reuent se positives 
suc s in  seven- yer- od’s unc ox s  o.
 note expe in  enorceent is otpoer, n  

un vio ence detection syste. t uses  netor o sensors to 
detect pos si e unsots nd notiy te poice.1 t s een 
idey  dopted cross te United ttes, it cities investin 
iions o dors in te ope o reducin un- reted crie. 
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oever,  roin ody o evidence suests tt otpoer 
doesn’t ctuy or s proised.
e city o ico poured nery U  iion into 

otpoer over  ve- yer period, ured y proises o instnt 
erts nd ster response ties to un vio ence. But  revie 
y te ico oice eprtent ound tt otpotter 
didn’t increse te eectiveness o deveopin evidence o  
un- reted crie.1 jor U.. cities, incudin ico, n 
ntonio, nd roe, ve terinted teir contrcts it 
te co pny, citin i costs nd te c o tnie enets 
or puic sety.1,1,1

otpoer it in ct e orse tn useess: ssive 
r s resuted ro its depoyent.  otpoer ert ed 
to te t sootin o  tirteen- yer- od oy.19 n noter in-
stnce, n individu s jied or  yer soey on te sis o 
otpoer evidence, eore prosecutors de cided to drop te 
cse. n investition y te ssocited ress soed tt 
otpoer oen isidenties sounds; it cn iss unre nd 
yet  reors or te sound o  cr crin s  unsot.0

espite  tese concerns, te co pny s resisted trnsprency, 
repetedy reusin reuests or ccess to its intern dt. 
ndependent evutions ve ound dnerous eves o inc-
curcy nd  ie ipct on un vio ence.1 t is not cer  eter 
otpoer’s pro es re xe. One reson unsot detec-
tion coud e opeessy rd is te o rte o un sots co-
pred to oter oud noises, ie crs crin or recrcers.
ed  so diverts ocus ro te core os o institu-

tions. or instnce, ny coees nt to provide  ent 
et support to students. But insted o uidin te institu-
tion cpcity to support students trou dicut ties, doz-
ens o coees  dopted  product ced oci entine to 
onitor students’ soci edi eeds or sins o se- r. e 
ccurcy s so o tt even n epoyee o te co pny 
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interny ced it sne oi. But tt  didn’t stop coees ro 
spendin tousnds o dors on it. nd insted o usin te 
too or preventin se- r, soe scoos nd coees used 
it or surveince nd onitorin student protests.
n   tese expes, it is cer tt   isn’t te soution to 

te root pro e tt it is tryin to x. Yet, te oic o e-
ciency is entrenced in  tese institutions, nd  cn see ie 
 siver uet, even i it is sne oi.
o cn e cne tis  you or or copnies or 

 orniztions tt re pnnin to use ru tecnooy, one 
pproc coud e to  counter  tese proposs sed on  te 
evidence e ve seen so r. speciy i you py  roe in 
te decision- in  process, it is ipor tnt to dvocte inst 
te use o ru predictive .

You cn so prticipte in oc deo crtic pro cesses.  
opeu expe is n ieo’s surveince pror. n , 
te city insted tree tousnd streetits euipped it 
cers nd icropones. But residents d concerns out 
overpoicin nd surveince usin  systes uit top tis 
dt. ounity  ornizer id exnder ried  co i tion 
o ctivists, incudin tec orers o coud understnd nd 
expin te tecnic spects o te surveince syste, to resist 
te depoyent o te syste. e co i tion’s eorts  ere 
 successu. e city put in pce n ordinnce to oversee  sur-
veince tecnooies nd o puic input into   uture 
surveince prors.

EmbracingRandomness
 sne oi is oen depoyed s  y to octe scrce re-
sources. iintin resource scrcity, en possi e, oud e 
ide. But in te entie,  orniztions sti need ys to 
e decisions suc s irin or university dissions. e 
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erce o predictive  coes out o te “optiiztion ind-
set” in ic one tries to orute  decision in coputtion 
ters in order to nd te opti soution nd cieve xi-
u eciency. e iure o predictive  is n indictent 
o tis roder pproc. en  tere re utipe vue 
os tt  cn’t e ccurtey untied retive to ec oter, 
optiiztion cn cre dy.
 e discrd tis indset,  uc ier set o decision- 

in pproces opens up. e cn i to nd strteies or 
poicies tt cieve odest eciency ins ie ein  sipe 
enou to understnd ot or decision- ers nd decision 
sujects. ipicity eps decision- ers ssure teseves 
tt  tins  cn’t o ctstropicy ron nd uid trust it 
decision sujects. uc n pproc so es it esier to in-
corporte utipe ojectives, soe o ic cpture or 
rter tn econoic os. One expe in te criin jus-
tice syste is soin eniency  tord youn er deendnts, on 
te sis tt tey re ess ory cupe or teir ctions, 
even i tey re sttisticy ore iey to reoend.
o iustrte t n terntive decision- in pproc 

it oo ie, consider prti oeries. nsted o tryin to 
pic te “top” ppicnts o oud, sy, receive  rnt or et 
into  coee, prti oeries e rndoness n expicit prt 
o te decision- in  process.  ppicnts o stisy  
certin sic cuto re incuded in  poo, nd  rndo dr 
is used to pic te oneso et in. Our point is not tt prti 
oeries re ys te rit nser, ut tt rdicy di er ent 
strteies it e ort considerin in soe cses.
rti oeries expic ity cnoede te rndoness tt 

redy exists in decisions especiy i ie outcoes re unpre-
dicte or cnnot e predicted e usin current tecnooy. 
ey ve oter positive eects, ie counterin ric- et- ricer 
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eects (or expe, cdeics o ve redy received 
rnts re ore iey to et te in te  uture). ey so ep
reduce sted tie spent preprin ppictions.  ppicnts 
no tt  tey need to do is cer  sic cuto, tey cn 
void preturey optiizin teir ppiction.
xperts ve descried te enets o prti oeries in 

ny doins. Bc in , psy co oy proessor Brry 
crtz rued tt coee dissions soud e de cided 
rndoy ro  poo o ood- enou students. e de 
ny points tt re sti ppice  tody: sin “deon-
stre success” or ein died into coees ens tt 
ny students  don’t et to te ny riss or do  tins  tey’re 
ctuy interested in. orse, tey prticipte in extrcurricur 
ctivities not  ecuse tey re interested in te ut to i-
prove teir cnces o dission. ernin tes  cset, 
nd dission into  seective coee is  tt  ers.

On te ip side, students o re seected coud eieve tey 
re eer tn  tose o  ren’t, in donpyin te roe 
o circustnce nd uc. nd coees re incentivized to 
rnd teseves s te ost seective in order to do e on 
rnins.  o  tese ed to  toxic environent or teen ers 
in teir ortive yers. rti oeries oud evite  
 tese concerns.
iiry, in scientic reserc, te undin o proj ects is 

oten continent on ettin  rnt propos ccepted. e-
sercers spend  ot o tie optiizin te rnt- ritin 
 process, stin tie tey oud oter ise spend  doin re-
serc. One study ound tt resercers coud spend s uc 
tie ritin proposs s te total scientic output tt resuts 
ro  rnt. O course, te i o rnts is not to soicit ore 
proposs; it is to dvnce scientiic noede trou re-
serc. o, uc o tis output is sted. rti oeries oud 
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en tt resercers  oudn’t ve to ste tie optiizin 
teir rnt proposs nd oud e e to ocus on te prt tt 
ers reserc.
i ny, oeries re useu or testin te eectiveness o in-

terventions. n , te U.. stte Oreon used oeries to ex-
pnd its edicre etcre pror. esercers used dt 
ro  peope o  ere seected s e s  tose o  eren’t to 
study o enroent into edicre ected  peope’s ives. 
ey ound tt to yers  ter, edicre d reduced nnci 
strin nd iproved ccess to etcre. iir studies re 
ein conducted in ny oter doins, incudin on soci 
edi nd to estite te eects o cs enets (ie ivin 
 peope  certin su o oney,  eiter onty or s  one- o 
ount).,9

speciy in te ce o resource scrcity, prti oeries 
oer  decision- in ecnis tt reduces ric- et- ricer 
eedc oops, eps us cnoede te roe o rndoness 
in decision- in systes, reduces sted tie nd eort in 
ppictions, nd os us to study te eects o decisions.

Regulation:CuttingthroughtheFalseDichotomy
eution rody reers to te rues creted y  overnin 
utority to ne te e v ior o individus nd 
 orniztions. ny  peope ve n instinctive netive rec-
tion to te ord “reution.” t reinds te o ntiuted 
institutions riidy enorcin rues tt so don innovtion. 
 Oters see reution s  pnce or rody ddressin te 
is o society. is dicotoy is oen rout up in discussions 
o  reution. But te cts re soeere in eteen.
opnies re driven y prot. oe  rs resut in 

reputtion de or te co pny, so  tey’re otivted to 
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x  tose. Oter rs it e indirect, or too diuse, or ect 
prties oter tn te co pny nd its custoers, so it  isn’t in
copnies’ interests to spend oney xin te. or expe, 
toxic speec nd oensive outputs  ere coon in  erier 
versions o nue odes. is oud turn y users o ct-
ots, so copnies ie Open, ntropic, nd et invested 
iions o dors to cur te pro e. On te oter nd, te 
oss o incoe ced y rtists nd te ost tie ced y tec-
ers s  resut o enertive   doesn’t directy ect copnies’ 
oo ines nd s tereore received  ie to no ention 
ro te. en copnies ve no incentive to ddress te 
rs rout out y teir usiness, reution is essenti.
eution s een instruent in protectin te puic 

interest in ny res. n ood sety, it ensures tt ood nu-
cturers dere to yiene nd uity stndrds, preventin 
oodorne inesses nd protectin consuer et. n envi-
ronent protection, reutions ie te en ir ct nd 
te en  ter ct in te United ttes iit te poutnts 
tt cn e reesed into te environent. n  or rits, ini-
u e s, overtie py, nd se orin conditions re 
ey to protectin orers ro expoittion.
is is not to sy tt  reution is useu or needed;  e’

see ny expes o overzeous or isinored reution 
soon. But  ord itout reution  isn’t utoticy eer 
or ore innovtive. n ct, in ny o te expes ove, 
reution is ey to in sure  peope nd copnies ve te 
spce to innovte sey.
noter coon yt is tt te  poitic nd reutory 

esures to overn  re in teir inncy, nd e need to coe 
up it n entirey ne set o rues to reute . But in ny 
jurisdictions, te reors needed to reute  redy 
exist.
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i er ent countries nd jurisdictions ve di er ent p-
proces to reution. n te United ttes,  reution is 
vertic. t is, insted o vin  rod ency tt is tsed 
it overnin   products nd  services, eder encies 
ve te utority itin speciic sectors or reutin . 
ere re undreds o suc encies. or expe, te on-
suer innce rotection Bureu protects consuers in te 
nnci retpce ro deceptive cis nd discriin-
tion, eres te ood nd ru dinistrtion reutes  
used in edic seins.
is vie o reution ce into ocus in Octoer , 

en te ite  ouse issued n executive order on rtici 
inteience. t s out tenty tousnd ords on nd tried 
to ddress te entire rne o  enets nd riss. e ite 
ouse deeted  specic tss to over y eder encies 
nd entities, suc s te xecutive Oce o te resident, te 
eprtent o oerce, te eprtent o oend e-
curity, nd te encies isted ove.0 is sos te expnsive 
scope o existin reors in reutin .
n contrst, te U s coe up it orizont rues or 

reutin  rues tt ppy cross ny sectors.  ere re 
di er ent s tt reute di er ent spects o :

• e ener t rotection eution () 
reutes o copnies coect, store, nd use person 
dt. t is reevnt to  systes  ecuse it is to ensure 
tt  re spects privcy.

• e iit  ervices ct () reuires trnsprency 
nd udits on te use o  on onine ptors nd 
soci edi.

• e iit rets ct () is ied t incresin 
copetition in onine ptors, suc s y disoin 
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re onine ptors ro se- preerencin teir on 
resuts.

• ost noty, te rtici nteience ct () 
incudes  ris- sed txonoy o  ppictions. 
eveopers uidin ppictions tt re i ris 
(suc s  used or irin, eduction ccess, or orer 
neent) need to copy it ny trnsprency 
reuireents.

in s  tird pproc tt s ee ents o ot o te 
ove.1 e country en its oversit o  it vertic 
rues, incudin reuireents or trnsprency round onine 
recoender systes in  nd “deep syntesis” systes, 
suc s  used to crete ies, video, nd text, in .  er 
te reese o t nd te overein puic interest 
in enertive , reutors reesed  ne set o dr reu-
tions on enertive  in pri , ic ocused on text- 
sed systes.  ey prt o teir reutions is tt content 
produced usin  soud eody “ore ociist ues.” 
tots re no dout n ipor tnt ve nue trou ic te 
inese overnent  i try to contro t inortion 
 peope cn ccess nd t tey re oed to sy.

 ese reutions  ere vertic tey ocused on specic 
ppictions o . But in June , reutors nnounced pns 
to dr  orizont  , drin on te vertic reutions. 
is is te se strtey in used in previous rounds o 
 internet reution: nrro vertic reutions ve y to te 
roder yersecurity  in .
e specics o  tese reutions re in ter est in ut tnen-

ti to our point. e ey  tin is to reconize tt reutory 
odies round te ord redy ve ys to overn , nd 
or is e undery or eer or ore oistic reution. 
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ere  isn’t one unior y to reute , nd tt’s not neces-
sriy  d  tin.rou  tese di er ent pproces, e cn 
understnd t ors (nd t  doesn’t) nd deveop eer 
princi pes or reution.

Yet noter yt out reution is tt it ys s 
eind te deveopent o tecnooy. is perception is 
prty ueed y te copex nture o tecnooy, ic cn 
e intiidtin to  tose o  ren’t e versed in it. But te  
isn’t just out tecnic detis; it’s so out princi pes. e 
irst endent o te United ttes onstitution, ic 
urntees reedo o speec, s dred centuries eore te 
invention o te internet. Yet, it’s sti used s  uidin princi pe
en dein it issues ie onine censorsip nd te speec. 
e detis o o to ppy  tese princi pes to ne tecnooy 
y cne, ut te princi pes teseves rein retivey 
ste over tie.
e notion tt se- reution is te ony reistic option 

 ecuse o te so pce o reution is so sed on te 
ed preise tt ony tec copnies cn understnd nd 
ne tecnooy. But s  e’ve seen trouout tis oo, 
te princi pes o  systes ein used  tody re  sipe enou 
to e rody understood.
noter yt is tt tec reution is opeess  ecuse 

poicyers  don’t understnd tecnooy. n re ity, poicy-
ers  ren’t experts in ny o te doins tey eiste. ey 
 don’t ve derees in civi enineerin, yet e ve construc-
tion codes tt ep ensure tt our uidins re se. e ct 
is tt poicyers  don’t need doin expertise. ey  deete 
 te detis to experts o or t vri ous eves o overn-
ent nd in vri ous rnces. e to o us ve een ortu-
nte enou to consut it ny o  tese experts, nd tey 
tend to e extreey copetent nd dedicted. Unortuntey, 
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tere re too e o te, nd te understn o tec experts 
in overnent is  re pro e. But te ide tt eds o stte 
or eistors need to understnd tecnooy in order to do  
ood jo is uery itout erit nd reves  sic isunder-
stndin o o overnents or.
n ny cse, even in  st- ovin spce ie , ost o t 

is needed is te enforcement o existin reutions rter tn 
te cretion o ne reutions. n te United ttes, te  
s used existin rues inst deceptive trde prctices to te 
ction inst se cis y  copnies. nd en co-
pnies ve coected dt usin deceptive prctices, te ency 
s reuired te to deete te dt s e s te odes cre-
ted usin tt dt.  ese re expes o reutors ein 
nie nd usin teir existin utority to coe up it re-
edies or  rs.
t is true tt reutory odies cn soeties e rective 

rter tn proctive, nd tey y not ys ccount or te 
uniue cenes posed y ne tecnooies. But  tese re not 
ruents inst reution, tey re resons to iprove 
it. e o soud not e to ndon reution ut to e it 
ore responsive, exie, nd inored. One y to do tt is 
to increse undin or reutory encies in step it te 
speed o  innovtion, so tt reutors ve te resources to 
deutey  counter tec copnies. is oud ensure tt 
tey ve te cpcity to deveop eer reutory reors 
nd enorce reutions.
ti, reution is not  pnce. s  e’ see in te next sec-

tion, te pst is iered it expes o isinored reu-
tions tt cused r nd ipeded pro ress, nd  tere re 
resons to e ry o current epts t reutions too. o-
ever, ost o  tese pro es ve notin to do it te speed 
o tecnooy or te iniity o reutors to eep up it . 
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iiry,  tere’s no reson y  reution is intrinsicy 
utie, ny ore tn oter types o reution.

Limitationsof Regulation
 e onts  er t s unced, Open O 
 tn testied in ront o te U.. ente. rnin tt 
tere coud e severe r ro , is rien testiony sid, 
“Open eieves tt reution o  is essenti.” opnies 
oen consider reution  urden, s it iposes reuireents
nd restrictions tey  oudn’t oter ise ve to oo. o y 
did tn rue or reution
ooin t which reutions tn ced or cn ive us  

cue. tn pused or reutions dred vory  tord 
Open.  cruci prt o is recoendtions s te 
 cretion o  overnent ency tt coud provide icenses 
to  copnies tryin to uid stte- o- te- rt . is oud
en tt ony  e copnies oud e e to copete it 
 Open. nd te ist o reutions proposed con ve nienty e 
out ny o te trnsprency reuireents tt resercers d 
een ruin or Open to oo.
is  isn’t  ne penoenon. t is non s reutory cp-

ture: en  reutor is co- opted to serve  co pny’s interests 
rter tn te puic’s.  ere is  on istory o copnies 
cin to e reuted. n , ceoo sed overnents to 
reute soci edi ptors.  ey cvet s tt ce-
oo redy et ost o te reuireents it id out. o
rter tn eninuy sein rues or te industry, te co-
pny s ooin to pus te urden on copetitors ie 
voidin ny cnes to its on structure. occo copnies 
tried soetin siir en tey oied to stie overnent 
ction inst cirees in te s nd ’s.,
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ody, copnies spend undreds o iions on dvertise-
ents to void reution.9 en ntitrust eistion s 
proposed to oc Bi ec copnies ro vorin teir 
 products over copetitors’, dvoccy roups unded y  tese
copnies poured in U  iion on dvertisin inst te 
i. upporters o te i, o  ren’t nroed y copnies,
spent U , ost to undred ties esson pro-
reution dvertisin. opnies ve so unded dvoccy 
roups to e it see ie reution is opposed y s usi-
nesses. or instnce, in tis cse, te dvoccy roup ericn 
de, unded y ceoo, reesed op- eds nd dvertiseents 
eturin oc usiness  oners cross te country spein out 
inst reution nd stoin ers out ericn copnies 
osin out to in.
eutory cpture ppens en reutors re  eiter is-

inored or c te resources nd undin to unction in de-
pen denty o te copnies tey re reutin. o, te est 
y to void reutory cpture is to strenten existin reu-
tors nd provide te it te undin nd resources to oper-
te in de pen denty.

On te oter nd, overzeous reution cn cur inno-
vtion nd reduce copetition. n , te United ttes pro-
iited te nucture nd se o cooic drins. t s 
extreey dicut to enorce tis . t ed to incresed ie 
production o coo nd incuted  c ret or its se. 
roiition s ny repeed in ,  er orer president 
rnin . oo se vet on te eection it  proise to end 
it. is esson is ppice to te propos to reuire icenses 
or trinin re  odes. ter tn enin ser  de-
veopent,  tey oud ed to is  concentrtion o poer 
in  e  copnies.
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AIandtheFutureof Work
enertive  copnies tout te  perornce o teir odes 
on proession exs suc s te r ex or te edic i-
censin ex. e stron  perornce o odes ie - 
on  tese exs s ed to specution tt  is out to put 
ny proessions out o or. nd ny  uinries ve 
cied in te pst tt   i repce rdiooists. is cn 
see very surprisin.  er , econoists ve on ntici-
pted tt utotion  i dispce o- eorers, not i-
sttus nd i- e occuptions ie  yers nd doctors.
e’ve so seen ny s in  tese ruents. roession 

encrs overepsize suject- er noede to te 
excusion o ost  oter spects o  doin  jo. But  yers
nd rdiooists do r ore tn sipy nser ctu ues-
tions or oo t  x-rys. s  resut, ny o te odest predic-
tions o jo oss, ic tend to e sed on te  perornce o 
 on encrs, ve en e sort.
e do tin   i ipct ny jos siniicnty. But 

cis o sudden ss joessness re overon. e use o ny 
tecnooy, incudin , ys ppens in  orniztion con-
texts, ere  peope ve to interct it it, ern o to use it, 
nd epoy it in everydy tss. is doption tes tie. or 
expe, in te ’s, coud coputin s te tecnooy o 
te tie, it routine edines out its ipct. oud co-
putin reers to perorin coputtions nd storin es on-
ine, suc s usin ooe rive. But Benedict vns points out 
tt despite te nrrtive o inevitiity, ony  urter o usi-
nesses use coud coputin s o .0 iiry, despite te 
proise o enertive , te rod doption o   i iey 
te  on tie. nd in industries ere it is  dopted, di er ent 
orers ve dierin ounts o poer nd decision- in 
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utority itin te  orniztion. o orers in i- sttus
jos re uniey to ce te runt o  or dispceent.
n incident t te tion tin isorders ssocition 

() iustrtes tis point.  s  epine or  tose 
concerned out n etin disorder. n , orers t tis 
epine voted to  unionize. our dys  ter, te  orniztion 
red te  nd nnounced tt it oud trnsition to  ct-
ot insted. t  didn’t end e: te ot s ieditey cut 
ivin dnerous dvice to users, suc s recoendin  co-
rie deicit o ive undred to one tousnd cories  dy.1

xtree corie restriction is in ct strony correted it 
etin disorders.  too don te ctot  e dys  ter. 
ery, te oriin decision to repce te orers  sn’t 
ecuse te ctot s cpe o perorin teir or d-
eutey, ut  ecuse tey  didn’t ve uc poer in te 
orniztion (ic is t tey oped to cne trou 
unioniztion) nd  ere treted s expende.
istoricy, it is rre or  jo cteory to e repced 

entirey y tecnooy. O te undreds o occuptions isted 
in te  U.. census, ony one disppered due to utotion: 
eevtor opertor. n oter cses,  tecnooy ecoes oso-
ete, ic ten reoves te need or jo cteories reted to 
it, suc s teerp opertor. utotion oen decreses te 
nuer o  peope orin in  jo or sector itout eiint-
in it, s s ppened rduy it rin.  s d tis 
ipct on copyriters nd trnstors.,

n oter res, utotion s oered te cost o oods or 
services, edin to more dend or  tose oods. is is t
ppened it te introduction o s in ns. e -
cines reduced te cost o  runnin ns, nd in turn ed to n 
increse in te nuer o ns, nd tereore n teers, 
over. is is non s te utotion prdox. i ny, 
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perps te ost coon type o ipct ro utotion is 
 cne in te nture o jo duties. n oce ssistnt in  
y ve spent  ot o tie  ornizin in cinets nd typ-
in dedicted notes.  ose tss re osoete, ut  tody tey 
it ep e oer oint  presenttions nd trouesoot 
diit devices. s e ve seen,  itse reuires  ue 
ount o  or, usuy ro o- e orers o e dt 
to trin . n teir oo Ghost Work, ntropooist ry . 
ry nd soci scientist iddrt uri c tis te peno-
enon o utotion’s st ie:  every tie  ne or o uto-
tion is introduced, it tes over or previousy done y 
uns ut so cretes ne types o needs or  un  or.

o recp, e  don’t expect  to cuse sudden ss joess-
ness, ut it  i cne te nture o ny jos, decrese te 
dend or soe jos, increse te dend or  oters, nd 
even crete ne inds o jos. is is siir to previous ves 
o utotion, eit ore rupt. or te  peope ose jos 
re utoted, te prospects re scry. ey  i need to oo 
or interedite sources o incoe ie tey nd  ne jo, 
nd tey it ve to ern ne sis or cne t tey do 
entirey.
nd t out in te on run s  continues to et et-

ter,  i  tere  rey e  dy en  o us re out o jos  so, 
oud  copnies ecoe our overords, or oud e ive in 
 ord o undnce is is rd to predict. But te ood 
nes is tt e  don’t need to predict te  uture to decide t 
te est next steps re  tody. nd te ner- ter ipcts tt 
 e’ve redy seen reuire ny o te se interventions s 
te potenti on- ter ipcts o utotion.
n  converstion out te  uture o , science ction u-

tor ed in sid, “ers out tecnooy re ers out 
cpitis.” n oter ords, orers  ren’t rid o tecnic 
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dvnces teseves; rter, tey re rid o o  oud e 
used y epoyers nd copnies to reduce orers’ poer 
nd ency in te orpce. o ddress te  or ipct o 
, ten, e need to ddress te ipct o cpitis.
n , oyood ctors nd riters ent on strie. ctors 

rued inst teir proposed contrct, ic oud ive pro-
ducers rits over ctors’ ienesses, ic producers oud 
ten e e to use in  uture s nd  sos itout co-
penstion. or riters, te reince on  in te scriptritin 
 process s  one o contention. ey nted ssurnces tt 
tey oud sti e credited i tey used  in scriptritin, nd 
so nted urntees tt   oudn’t repce riters in tis 
 process. is inent o concerns ed ot riters nd ctors 
to strie t te se tie, rin te rst coined riter- 
ctor strie in oyood since . e stries ended it 
iproved contrcts or ctors nd riters, incudin protec-
tions inst te ru use o .,9

e roe o  unions nd orers’ coectives  i ecoe 
ore ipor tnt s  cnes te poer nce eteen  or 
nd cpit in ore nd ore res.  e protections nd 
 reutions cn ep. or expe, te U.. tion  or e-
tions Bord (B) oversees  or prctices nd  union 
rits, ensurin tt epoyers do not ene in unir  or 
prctices nd tt orers cn reey coose to  unionize it-
out er o repris. ti,  tere re concerns out te under-
undin o te B nd insucient repercussions or e-
poyers o viote te rues.
or protections one re insucient to tce te sud-

den nd unpredicte  or dispceent cused y . Boder 
esures re ort considerin. One propos tt s een 
inin ste is te Univers Bsic ncoe (UB) syste, 
ic provides  xed onty su to every one, irrespective 
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o teir epoyent sttus. n innd, round to tousnd 
rndoy seected recipients (o  ere initiy une-
poyed) received U  onty over  to- yer period in 
–. ey experienced eer  ent et issues nd 
d  ier trust in societ institutions. ey so et ore 
epoered in teir jo serc ctivities copred to  con-
tro roup.0

oicyers orry tt UB oud ed to oer prticip-
tion in te ororce  ecuse  peope  oudn’t e otivted to 
nd or. But in te innd experient, s e s n oder 
experient in nd, cs pyents  didn’t ed to  reduction 
in  peope’s iinness to or. n innd, it even ed to  s 
increse in epoyent.

Oter reors or ddressin socs in te  or rets 
ve so een proposed. U.. orers o ve erned  cer-
tin iniu incoe in te previous yer re entited to un-
epoyent insurnce, ic covers eteen  nd 
  percent o  orer’s sic incoe in cse tey re et o. 
orin up suc inititives coud ep. o- e orers re 
te ost iey to ce te runt o utotion, yet  tey’re so 
te ost iey to e ineiie or suc insurnce in te United 
ttes,  ecuse o iniu reuireents. ess tn  tird o 
unepoyed orers receive insurnce enets.1 iiry, 
stron severnce poicies cn provide orers it  cusion 
in cse o yos.

Yet oter reors specicy ddress . oe econoists 
ve rued or incresed txtion o copnies tt use uto-
tion (non s  “root tx”), s e s copnies uidin 
., n te United ttes,  un  or is txed, eres so-
re use is not. conoists propose tt  rst step is to eve 
te pyin ed to incentivize copnies to retin jos y tx-
in .
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Utitey, ie uc o te discussion in tis oo,  or 
expoittion nd e protections or orers did not ein 
it , nd  on’t end it it.  is erey te test spoint 
in  on istory o utotion, nd to de it  tese issues 
systeticy, i cnes  i e needed.

GrowingUpwithAIinKai’sWorld
e y in ic e coectivey spe  nd dpt to   i 
e  i dierence to our  uture. o pprecite t’s t 
ste, et’s tin out te ipct o  on te ie o  cid 
orn in oveer , en t s reesed.
e  uture  isn’t predeterined.  e’ use te stories o to 

 cidren, i nd  y, in di er ent y po tet i c  uture ords, 
to iustrte o dierenty  tins coud py out. tou 
 tese  utures re necessriy specutive, e  i descrie o 
spects o  tese ords rete to pre ce dents e ve redy 
seen. t diers eteen te ords is not te proression o 
te tecnooy itse ut society’s response to it.
i’s ord is one tt is ed y  nd te rpid dvnce 

o tecnic cpiities. ost  peope  don’t uestion te nrr-
tive o poer u ,  eter enertive  or predictive . 
opnies expoit tis to ype up teir products.  ere is so 
 ot o er o . t s ed to strict protections round ids’ 
use o , ied t iniizin riss incudin privcy, is, nd 
ddiction.  ese reutions re e intentioned, ut te co-
pince cost is i. enie, scoos ve nned te use o 
 or oeor, nd ost tecers  don’t use  in te css-
roo. or   tese resons, te ret or - sed  cidren’s 
pps is not  ucrtive one.
enertive  s continued to dvnce, nd  tere is  pet-

or o - sed entertinent- oriented pps, ic proiit 
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use y  cidren to void reution nd d  . But ost pr-
ents o youn  cidren ive te ccess to  tese pps. or usy 
prents, it is rd to resist te tepttion to in  oent o 
pece ie te cid is enrossed in  device.
et’s puse or  oent to point out tt  tis cosey 

pres t  e’ve redy seen it onine video nd soci 
edi. o ny todders re ued to videos tt enertion 
p is oen reerred to s te “id ids.” s or soci edi, 
ost ptors ve nned  cidren  under tirteen, ut it is
extreey coon or prents to ep ids ie out teir es 
to ive te ccess to  tese pps nyy.

One reson y under- tirteens  ren’t oed on soci 
edi is reution, noty te  idren’s Onine rivcy ro-
tection ct (O). O is n ipor tnt  tt s d 
ny positive eects ut s so creted soe perverse incen-
tives. oined it te cs tt copnies ve ced 
or eptin to cter to te under- tirteen ret t , te 
 s ed te to te te esy y out y nnin under-
tirteens on soci edi. But it’s not s i te n  i stop 
teve- yer- ods ro ein riends it tirteen- yer- ods or
connectin it te onine. opnies re re tt  tere
re ny preteens on soci edi, ut tey  don’t tin it’s teir 
pro e to de it. s e rite tis,  tere is  erce  e on 
te issue o teens’ nd especiy preteens’ use o soci 
edi, it ny ers nd dvoctes douin don on 
te O pproc.

But c to i’s ord. enertive   i iey ene ne 
enres o entertinent pps tt re potentiy ore ddic-
tive tn  tose tt exist  tody. or expe, it is pos si e tt
 user oud e e to s or  video o, sy,  “ e eteen 
 - ex nd  stortrooper set in  red ien pnet” nd te pp 
oud instnty enerte it, perps even in . ven   oe 
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ne video e coud potentiy e enerted on dend 
sed on  iven description.
i’s ord is  ose- ose. ts reutions ve ied to pre-

vent te riss tt ers  ere concerned out.  ere re
ddictive pps tt onetize ids’ dt. e ords nd stories 
enerted in  tese pps re u o product pceents. ey 
don’t serve ny eduction purpose. nd tey ve oed 
deveopers to disci or responsiiity  ecuse prents 
ren’t supposed to o ids to use  tese pps.
i is  ntury curious cid nd uses  or ernin 

nyy or expe, y sin it to enerte depictions o 
istoric events nd crcters. But deveopers ve no in-
centive to invest in iprovin te ccurcy o - enerted 
content, so te resuts oen contin isinortion. Besides, to 
e it rnd se or dvertisers nd ccepte in  countries, 
ny topics re o iits, suc s rs, svery, nd nytin 
tt ints t eopo iti c tensions. eveopers re especiy 
deerenti to te inese overnent’s reuireents since 
in is suc  i ret.
ortuntey,  tere re  e eduction pps de y non-

prots ic i occsiony uses. But  tese pps ve  orders 
o nitude ess undin tn instre ones, so it is rd 
or te to od is interest or too on en copetin it 
 popur ddictive pps.
oon, i strts usin soci edi. e distinction eteen 

enertive  nd soci edi s rduy eroded. uc o 
te content on soci edi is  enerted or edited, nd pt-
or copnies teseves enerte  ot o te content (tis 
trend is redy in te in in ).

eeer tt soci edi copnies coect soetin 
ie  triion dt points per dy out o users ene it 
posts coentin, iin, or sipy scroin pst.  ody,  
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tis dt eeds orits tt optiize soci edi eeds y 
personizin content, ut in i’s ord it is used to enerte 
content ro scrtc tt is ccuted to ppe to certin users 
or roups. is resuts in endessy ddictive content.
n scoo, i’s rdes  ren’t  ret  ecuse o o uc tie 

e spends on soci edi. is scoo, ie  oters, uses predic-
tive  to trc ids into sections sed on teir predicted i-
ity. uic eduction undin s styed neic, so is scoo 
sees trcin s  y to octe scrce tecin resources to 
ids o re ost iey to enet ro te. i is trced 
sed on is rdes ut so  inds o oter dt suc s o 
on e spends on is devices t oe.
is scoo considers trcin to e iy ccurte, since 

tey  don’t reconize tt te sore ony extrcts crude st-
tistic perns. e predictions de y  tese toos see to 
e orne out, ut te scoo  doesn’t reize tt tis is  se-
uin propecy: i tecers tret  student s ess iey to 
peror e, tey oud indeed e ess iey to do so.
i’s ein trced orecoses  ot o  creer opportunities 

or i. Yet e  doesn’t cre uc out tis. e s repetedy 
een tod tt rtici ener nteience  i utote  
jos y te tie e nises scoo, so is studies  don’t see 
to  er uc to i nyy. o e sure,  s een per-
petuy tree to our yers y or s on s e cn ree-
er, ut copnies ve proised tt tis tie it  i e 
di er ent.

Bi ec copnies ve oen so ric o o  tt tey 
cn esiy od puic perception. cdeic reserc nd tec 
journis re ot copetey dependent on industry und-
in, nd copnies evi y oy or reution tt eeps ne 
entrnts out in te ne o sety.
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GrowingUpwithAIinMaya’sWorld
n  y’s ord,  cidren’s use o  is coon nd norized. 
ny pps nd toys incorporte  in ys tt re ot un nd 
epu or  cidren to ern. or expe,  tere is  drin pp 
tt nyzes setces in re tie nd suests iproveents, 
nd cn so enerte ieie ies sed on setces.  ere 
re tin stued ni copnions tt  cidren cn ve 
converstions it, soe o ic re desined to encoure n-
ue deveopent, especiy  second nue.
t te se tie,  tere’s  idespred reconition o te 

riss o  cidren’s use o . But rter tn reute out o  
er o te unnon,  tere is  pus to no.  ere is tenod 
incresed undin or studyin te eects o vri ous types o 
tecnooies on ids.  ere re so reors tt ene tis 
reserc to e eective on te tiesce t ic ne tecnoo-
ies tend to e deveoped nd  dopted. or expe, cop-
nies tt se - sed products or pps to ids re reuired to 
open up teir dt nd systes to  independent resercers, 
ic reoves one o tejor rriers to suc reserc.
ote tt tis vision contrsts srpy it t ppened 

in te cse o soci edi. n ,   decde  er te ipct 
o soci edi on teen  ent et ece  jor societ 
concern, te reserc is so ovin nd reins r ro 
concusive. iven te crude etods used in tis underunded 
reserc ed, it is uniey tt tis  i cne. or expe, 
ost o te reserc is out te eect o “screen tie” on 
ids, ut  every prent nos (nd reserc s orne out) tt 
not  screen tie is te se: soe types o device use re 
enricin nd eneici ie  oters re ddictive nd 
destructive.9
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n  y’s ord, prents nd tecers py cose ention to 
independent evutions o pps so tt tey cn eep ru 
ones y. pp ptors suc s ppe’s pp tore nd te 
ooe y tore so enorce vri ous reuireents retin to 
privcy, ddiction, nd deception, especiy en it coes 
to  cidren’s pps.
ere is so incresed undin or enorceent encies, 

reserc, nd investitive journis tt coud ep uncover 
viotions o te existin s tt deveopers ust ide y. 
oicyers reize tt itout suc undin, cid sety 
reution (or ny oter type o reution)  i ve  perverse 
eect: unscrupuous copnies  i inore it, noin tt 
te proiity o cin penties is o, eres - idin 
copnies  i incur costs in copyin it reution. is 
oud put te tter t  disdvnte in te ret, ic 
oud eventuy e ooded it unse products te op-
posite o t s intended.
ecers in  y’s ord ve utonoy in experientin 

it incorportin  in eduction nd urin out t ors 
est or teir csses. enertive  tecnooies re prticu-
ry esy to tior to specic needs. (or expe, tn o-
ic nd ic oic t te University o ennsyvni’s 
rton coo ve devised seven pos si e pproces: -
tutor, - coc, - entor, - tete, - too, - siutor, 
nd - student.0) But tecers re so re tt tecnooy 
i ony suppeent nd not sustitute or te roe o te 
tecer. e istory o dec is  rveyrd o overyped 
products.1 coos not ony tec with  ut so about , 
nd out tec in ener. e nvition o devices, pps, so-
ci edi, nd  is reconized s  core copetency nd one 
tt cnnot e e to prents one.
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 y strts usin soci edi s  teener. But te soci 
edi ndscpe s one jor dierence copred to i’s 
ord. eution s orced ptors to interoperte it 
ec oter nd it upstrts. nteroperiity reuireents 
re  it- touc or o reution ied t enin te r-
et to unction ore ecienty. s  resut,  tere re ny 
terntive soci edi pps tt ve di er ent usiness od-
es nd  ren’t  out eepin users ued to te to xi-
ize d revenue.  ere re so puins or instre soci 
edi tt oer  rdicy di er ent interce to te se 
content.
n ct, ny o  tese terntives incorporte . onver-

stion recoendtion systes o users to descrie t 
tey nt teir eeds to oo ie: “o poitics or te next 
ont” or “ore rd- innin cretors even i  tey’re not 
 popur” or “e sure  et  e pnis- ernin videos  every 
dy.”  ere re ots on soci edi tt ep users et eer 
inortion insted o soin disinortion. or expe, 
tey so side y side te di erent nrrtives tt deveop 
round  nes event. Usin  tese nd oter toos, users cn es-
iy curte teir eeds to rein in ter est in ie prootin 
ernin, presentin diverse viepoints, nd iitin ddiction. 
O course, not every one uses  tese toos, ut tey re uite 
 popur, especiy on teens o re  dept t custoizin 
teir eeds s  or o se- expression.
t’s tie or  y to strt tinin out coee. n er 

ord, coee dissions criteri continue to e  suject o 
societ dete rerdin irness nd erit, s tey re in our 
ord. But  tere ve een ny cnes over te yers. One
prctice tt s cned is ecy dission: preerences or 
te  cidren nd  iy o uni, especiy t eite scoos. 
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ese ve istoricy served s  ssive e up or te 
cidren o ety prents nd  y o pssin on i socio-
econoic sttus eteen enertions. ue to sustined ctiv-
is, ost universities no oner prctice ecy dissions.
oe universities tried to dopt predictive  or dissions 

in te ne o eciency, irness, nd erit ut  ere et it
n outcry, or  te resons e descried in cpters  nd . 
n ener, in  y’s ord  tere is  eitened sensitivity 
round utoted systes tt e ie- cnin decisions 
out  peope, nd  rod reness o teir dners. ost uni-
versities ve sitced to prti oeries or dissionn 
ide e discussed  erier in tis cpter.
 y oped to et into n vy eue university ut  didn’t,

even tou se’s e ove te uiyin tresods or teir 
oeries in ters o cdeic  perornce nd extrcurricur 
ctivities. e is sity disppointed. But en se ree-
ers te oops er prents d to jup trou in order to ve 
 sot t dission to  prestiious university ony to e con-
ronted it n opue nd rey ritrry dissions syste 
nyy, se considers te expicit oery to e uc irer.
ruciy, vies no oner od te pce in society tt tey 

once did. ey re reconized or t tey re: enines o so-
cioeconoic  ineuity. Once tey ost teir uster in te puic 
eye, ost copnies  stopped preerentiy irin ro vies, 
since it  didn’t convey s uc prestie s it used to. o  y’s
rejection does not ve jor conseuences or er  creer.
s  y prepres to enter te ororce, se is optiistic. 

dvnces in  continue, nd te nture o occuptions cnes 
reury. But se s ny resons to e condent out er 
prospects. ince  iny utotes tss, not jos, cop-
nies ve cned teir pro cesses to ccount or te need or 
reur retrinin, upsiin, nd cnes to jo responsiii-
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ties. Besides,  itse s creted ny jos. n ct,  y de-
veoped  e pps ie in coee it  ssistnce.

Becuse o ntitrust reution,  or protection, nd copy-
rit reor,  copnies re orced to spred teir et 
round. t is no oner te cse tt  e copnies et ric y 
scrpin onine content itout copenstion nd pyin i-
ions o  peope eer es to nnotte it.  ere is so si-
niicnt overnent support or continuin eduction nd 
soci sety nets to cusion orers en utotion does 
ed to jo osses. i ny,  tere is incresed puic undin or 
te rts  y is prticury interested in n rtistic  creer or 
t est din in rt. ontrry to ers o  disruption, ’s 
iity to iic te or o rtistic output s ony incresed 
te puic’s pprecition or true  un se- expression 
trou rt. is is siir to o, in te ery tenty- irst 
 century, te idespred viiity o cess pyin pps in ct 
ed to  ssive sure o interest in cess.

—— —

et’s rp up. e ope it is cer tt vsty di er ent  utures re 
pos si e en it coes to te roe o  in society. O te to 
ords  e’ve setced, ic one is ore iey s  tins 
stnd in , denitey i’s ore tn  y’s.  e continue
to respond to  nd te tec industry it  ixture o deer-
ence nd er, tt is ere  e’ end up. ettin to  y’s 
ord  i reuire jor puic investent nd sis in i-
tude. esone  peope cn disree out o uc te ov-
ernent soud invest. But e ope it is cer tt te pt o 
est  resistnce is not  ppy one.
nd tt’s y e rote tis oo. e re not oy it 

evin te  uture o  up to te  peope currenty in cre. 
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e’ve seen o uc cne one person cn rin out, 
eter or not tey ve tecnic expertise or ny speci 
credentis.  e’ve een inspired y  peope ie r Ortiz,  
uerto icn rtist o s een reentessy drin ention 
to te  or pproprition  eind ie enertors. er dvo-
ccy nd  e ction ve eped er dr ide ention to 
tis injustice nd ed er to testiy eore te U.. ente.

e’ve so seen o eectivey  peope cn crete cne t 
te eve o teir on counities. tudents t iver e i 
coo in e Jersey pused c ot inst iicon ey 
ntsies out  nd inst teir on tecers’ netive 
vies o ctots nd ssuptions tt students  ere usin 
or cetin. ey copied dt soin tt te jority 
o teir peers  ere curious nd excited out te tecnooy, 
ut  ere so concerned out te rs, nd tt very e 
used it or piris. is dt eped te dvocte or 
uideines, experienttion, nd instruction on o est to use 
 or ernin, rter tn nnin it reexivey.

 ere is  roe or every one in spin te  uture o  nd 
its roe in society. e re pyin our s prt y ritin tis 
oo nd  neseer (neOi . co). Join us.
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ritin AI Snake Oil oud not ve een pos si e itout te 
invue contriutions o ny peope. ie teins ve 
us ptient nd priceess eedc on our cpter drs sever 
ties over to ep us turn  oose coection o cpters into  
nised oo dr.  ni not ony inspired sever 
cpters in te oo it is trizin reserc ut so o-
ered invue eedc on cpter drs. enie itce, 
oy roce, erin n, ris Bi, nd to nonyous 
peer revieers provided extensive coents on  dr tt 
iesury iproved our or.
e re rteu to our coutors on vri ous reserc proj ects 

tt etured in or inspired te oo. oortions nd con-
verstions it oon Brocs, ty enn Bss, isi Bo-
sni, iy ntre, eter enderson, nie . o, Jerey 
ord, evin yn, iir sirsr, et zr, ercy 
in, yne onpre, enny en, sin si, 
ie cenn, ri en, Brndon tert, nd nein 
n  ere cruci to te oo. e reserc on ccount dee-
tion presented in cpter  s conducted y rvind in co-
ortion it our coeues i . Brzze, udi 
Jźińs, Orestis pyriopouos, nd nein n.
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e tn Jui nin, uecunzi Bi, itce Ber, 
evin Bnston, te Bidern, irnd Boen, eor 
Brynt, un odury, eter ion, Justin ur, ex 
ner, ie vns, ndre en, Odd ri undersen, 
oritz rdt, n endrycs, ireieiderndt, sir 
i, Je . on, spen opins, Jessic un, ii 
sc, vi yer, Ycine Jernite, enie dur, pne 
eer, Zico oter, ice   . ones, teno ui, 
oin . i, estor sej, is esseri, riyn ny-
r, ondr eson, ien , Joee ineu, usse . 
odrc, niou eor ji, ice oerts, rt 
err- rci, Yondv vit, viy oron, ictor torcn, 
Jontn try, ies ndeiee, Bey ion, ori Zre, nd 
nie Zn or roder discussions tt inored our or. 
e re rteu to njeev ror, iy Bender, init eru, 
nd oin e or eedc on our neseer posts nd ts.
i ny, e re rteu to our coeues, pre sent nd orer, 

t te rince ton enter or nortion ecnooy oicy, o
eped crete te tospere or productive coortions nd 
inuenced our ritin in vri ous prts o te oo: rcn 
t, zed ed, Jordn Brensiner, Jen Butcer, 
n cci, iti opdyy, ur uins- do, 
rit sney, reys ndur, ucy e, Ben iser, nne 
orenner, esndr oroov, n it, i ucerini, 
ury u, Jontn yer, Jo önder, ndrés onroy-
ernández, ity dir, run o, ren ouse, Benedit 
trö, e un, oss eixeir, ristee essono, on 
n, izet tins, y ineco, nd deyne io.
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ncidents nd ontroversies 
epository, 

,  uture o:  sne oi, ppein 
to roen institutions, –; 
ercin rndoness, –; 
enertive , –; i’s ord, 
–;  y’s ord, –; over-
vie o, –; predictive , 

 nd te  uture o or: utotion, 
–; utotion prdox, ; 
coud coputin, ;  copyriters 
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 nd te  uture o or (continued) 
nd trnstors, ; enertive , 
–; oyood ctors nd 
riters, ; tion tin isor-
ders ssocition, ; root tx, 
; scriptritin, ;  unions nd 
orers coectives, ; Univers 
Bsic ncoe, –

 counity, cuture nd istory o 
ype:  reserc, corporte und-
in o, –; perceptron, ; 
scientic understndin, c o, 
–; sprins (pes), ; 
inters (veys), 

 ype:  counity, cuture nd 
istory o ype, –;  ypes 
nd rs, iustrtive ppictions, 
29; conitive ises, –; rt-
ner ype cyce, 232; ype cyce, 
–; ype vortex, –; edi, 
–; previous tecnooy ype, 
di er ent ro, –; puic 
ures spredin, –. See also  
yts, y do tey persist

 ncident tse, 
 yts, y do tey persist:  

counity, cuture nd istory o 
ype, –;  ype, –; Bin 
ct, isedin nes edines, 
249; conitive ises, –; rt-
ner ype cyce, 232; introduction, 
–; nes edi, –; puic 
ures, –; reproduciiity 
crisis, –; roots etured in 
nes edi, 248; trnsprency, c 
o incentives or, –

 reserc: corporte undin, 
–; recurrin pro es, ; 
reproduciiity crisis, –

 sne oi:  dvertiseent or, 
27; ppein to roen institutions, 

–; denition o, , –; 
ercin rndoness, –; 
ype nd rs, 29

 ne Oi: dvnced , existenti 
tret o, –; concusion, 
–; te  uture, predictin, 
–; enertive , –; 
 oin orrd, –; introduc-
tion, –; yts out , –; 
predictive , –; soci edi, 
–

- enerted: Q code ie, 100; text, 
–; videos, –; voices, 

neOi . co, , 
exnder, id, 
exet, 
oritic, nd utotion 

ncidents nd ontroversies 
epository, 

orits: dvnced , –; 
crie prediction orit, –; 
denition o, ; enertive , 
–, , , , ; predictin 
te  uture, –; predictive , 
–, –; soci edi, , 
, –

ospe, 
inent, –, –
eeny ounty (ennsyvni), 

–
eeny  iy creenin oo, 

–, 
stte, use o predictive , –
tn, , 
zon, - enerted oos, 
zon ecnic ur, , 
ericn de, 
nesty nterntion, 
ncorin is, –
nderson, es, 
Animal Farm (Ore), 
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nnottors, , –
ntropic, , , , 
ppe, , 
rtici ener nteience (): 

 sety counity, ; conitive 
is, ; denition o, –; ede 
cses, ; orecstin tournent, 
–; dder o enerity, ; 
ris, estitin proiity o, ; 
se ection is, –

rtici nteience ct (), 
rtici inteience (), introduc-

tion to:  ype vortex, –; 
t, –; dn o, –; 
denition o, –; denition o, 
uorous, ; entertinent,  
ses up, –; expes o, ;
ci reconition, –; enertive 
, –; ype nd rs, iustrtive 
ppictions, 29; introduction, –; 
ein, –;  or dispceent, 
; predictive , , , –; scoos 
nd coees, –; series o curious 
circustnces, –; sne oi 
dvertiseent (), 27; treted 
reders ( ne Oi), –

rtici superinteience, 
rtttion, 126, 
riv, –
siov, sc, Foundation, , 
ssocited ress, , 
&, 
s, 
orneys,  use, 
utocopete, 29, 
utoenerted nue, 
utoted decision- in, –
utoted irin toos, , , –
utotic trnstion, 
utotin usit: utoenerted 

nue, –; usit, 

denition o, ; t, , 
; , ; detion y 
ctot, ; expes o, –

utotin script ritin, 
utotion:  nd te  uture o or, 

–; utotion is, ; 
content odertion nd, ; te 
speec, directed t Bc  peope, ; 
irin utotion, , , ;  or 
concerns, –, ; o- e 
orers, eect on, ; positive 
eects, –; root tx, 

utotion is, –, 
utotion prdox, 
utotion’s st ie, 
utonoous drivin, , , –
xios, 

cproption, , 
Benci ope, 
Bnn- ried, , 
Brd (rened eini), , , –
Brocs, oon, , –
se ode, –
sic reproduction nuer (O), 

–, 96
Be y yes (pp), –
encr dtsets, , –, 
encrin, , 
Bender, iy, 
Benne, erê ., 
Beer Business Bureu, 
ises:  c o, ; encrs, ; 

O, , ; criin ris 
prediction toos, ; ie ener-
tors, ; o poicin, ; se ection 
is, . See also conitive ises

Biden, Joe, 
Bin’s ctot, , , 249
iooic ris, –
Bitcoin, –
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Bitcoin inin, 
Bc, eecc, ridy (son), 
cout cene, 
spey, –
Bedsoe, re, 
Booer, 
Bosni, content odertion iures, 
ots:  ents, –; encrs, 

; copnion ots, ; ener-
tive , ; roc- pper- scissors,
; scrpin, . See also ctots

Brdy, o, 
roen institutions: - enerted text, 

; denition o, ; eduction 
institutions, –; eciency s  
sein point, ; un vio ence nd, 
; journis, ;  enorce-
ent, –; predictive , ; 
sne oi, dend or, –; stte 
o irin, –; epons, usin 
 or detectin, 

Brord ounty (O), –
rute- orce intervention, , 
u ndin toos, –
usit: s utoenerted nue, 

–; t, , ; , 
; detion y ctot, ; 
denition o, ; expes o, 
–; enertors o, 

Buery ect, 

nd, –, 
cncer, , 
enter or  ety, 
enters or isese ontro nd 

revention (), , , 
i, –
cnce events, 
cnnes, utoted notictions o 

copyrit cis, 209

rie Bit y in er, –
rter, 
ctots: riv, ; ctu inor-

tion eness, ; inpproprite 
uses, ; introduction, ; tion 
tin isorders ssocition, 

ctots, enertive : Brd (rened 
eini), ; se ode, –; 
usit, utotin, –; 
ude, ; detion y ctot, 
; ne tunin, –, –; 
inccurte outputs, –; inp-
proprite outputs, –; intern 
repre sen t tions, –; iittion 
o, –;  et ts, ne- tuned 
or, –; Oteo es, ; 
piosopic diension, ; 
prctic diension, ; trnstion 
too, –

t: utocopete, ; uto-
tin usit, , ; Be y 
yes, ; coputer prorers, 
–; eductor’s curricu, –; 
ne tunin, –;  stnds or 
enertive, ; uor, detectin, 
; introduction, –; dder o 
enerity, t tie o ritin, 163; 
isinortion, ;  stnds or 
pretrined, ; scoos nd co-
ees, ;  stnds or rnsorer, 
; text enertion, ; toen, 
enertion o, 

noo, ennessee, 
cecers- pyin pror, 
cess- pyin coputer, 
in, ed, 
ico (otpoer), 
Chicago Tribune,  eection, 
cid sexu use, –
cid sexu use iery, 
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idren’s Onine rivcy rotection 
ct (O), 

in: , oversit o, ; ctots, 
use o, ; ore ociist ues, 
; O dets, unpredicti-
ity o, –; yersecurity , 
; ci reconition, ; isin-
ortion, ; soci edi pps 
nned, 

civi rs, , , –, –
cssier: cid sex use, –; 

O vccines, ; ie 
reconition cssier, ; ee 
expe,  ussin nd ericn 
tns, ; ovie revie sentient 
cssier, ; sur ords, discernin, 
; suicide or se- injury, ii-
nent, , ; text enertion, 

ude (ctot), roc- pper- scissors, 


en ir ct, 
en  ter ct, 
ervie , , –
cicit, , 249
ciodynics, –
coud coputin, 
, , 
, 
cor popution, reducin, 
ode ed, 
odex, 
conitive is, , –
conitive ises: ncorin is, 

–; concusion, ; expntory 
dept, iusion o, –;  uture o 
ie nstitute, ; o eect, ; 
 uns, ; iusory trut eect, 
; overvie o, , ; priin, 
; untiction is, 

ocst, 

coerci  sne oi, 
oon r, 
counity netors, –
ounity otes, 
copnion ctots, –
O, , , –, 
coputtion predictions, eective-

ness o, 
coputer vision, –
coputers, note istoric, 157–59
coputers, predictin te  uture it, 

–
onsuer innce rotection Bureu, 


ontent : use y poice ocers, 

; orit, ; ir use con-
cept, ; overvie o, –; 
 runnin o, –

content odertion: piction o 
proetic content (Zucerer), 
221; cssiers, –;  ded end, 
; evdin, –;  uture o, 
–; te speec, , ; is-
tes, –; pro e o teir on 
in (copnies), –; pro-
cess o, –, 182; seven sortco-
ins o , –, 217; soci edi’s 
pro e, –; stes o - sed 
content odertion cyce, 214; 
sureddits, –, 

content odertors, , 182, , 
–, –, 

context, discernin, –
oo ounty (inois), 
orrection Oender neent 

roin or terntive nctions 
(O), , , –, 

 counter notice, 
O interventions, cse study 

(e Zend), 96
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O pndeic prediction: sic 
reproduction nuer, –; 
O interventions, cse study 
(e Zend), 96; dets, 
unpredictiity o, –; u, 
dierence eteen, ; overvie 
o, ; sort- ter orecstin, 
–; strteic decisions, 

O-: detector, –; - e 
teory, ; cine ernin, 
–; isinortion, –

cretive  or, enertive  
pproprites, –

criin justice, –, –, 
criin ris ssessent, –
criin ris prediction, , –, 59, 

, 
criin ris prediction systes: 

eeny  iy creenin oo, 
–, ; Oio is ssessent 
yste, ; uic ety ssess-
ent, , 

criin ris prediction toos, 
criti- ype, , , 
cryptocurrency, –
cutur: copetence, ; incope-

tence, –; products, –, 
cuture:  es, ; euite 

distriution o consuption, ; 
nd istory o ype, –; 
eet, –; inortion 
security, ; ees, ; eddit, 

cuutive dvnte, –, . See 
also ric- et- ricer dynics

Custodians of the Internet (iespie), 
cyersecurity, –, 

Dallas Morning News, 
- , , , , 
’eio, ri, 

on, , 
, 
dt nnottion, , , 
dt centers, surveiin, 
dt coection: ooe, ; overn-

ents, ; , ; predictive  
copnies, ; tec copnies, 

dt ee, 
dtsets:  reserc, ; encr 

dtsets, , , ; eet, 
; eet copetition, –; 
predictive , –; scrped 
dtsets, donside to, –, ; 
soci dtsets, ;  sociooic 
dtsets, ; te iusion, 

vid, rry, 
deceptive prctices, , 
deep ernin: orits, ; co-

puter vision, ; ie cssiction, 
; eet ene, , –; 
dder o enerity, –, 162, 163; 
rdiooists, repcin, –; text 
enertion, . See also eet, 
tecnic nd cutur sinicnce o

deep neur netors, , , , 120
deep syntesis systes, 
deepes, rud, icious uses: - 

 enerted videos, ; - enerted 
voices, ; deepes, –, ; 
scs, 

deense in dept, 
en, Ji, 
eprtent o oerce, 
eprtent o oend ecurity, , 


Diary of a Young Girl, e (rn), 
diusion ode, , 122
diit reconition, , 
diit reconition cines, 
diit inrstructure, , 
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iit rets ct (), –
iit  ervices ct o  (), 

–, 
disese prediction, 
isney, 
do istes, 
oors, 
oue, veyn, 
donrnin or deotion, 

B vite, , 
ertues, 
ede cses, 
dec, 
eit iion pro e, , 
eection orecstin, 
Z, –
Z eect, 
eotion reconition, 
entertinent, –, , , , 
pic, , 
pic sepsis ode, –, 
tiopi, , , 
tsy, 
U, , –
vns, Benedict, 
xecutive Oce o te resident, 
existenti riss, , , , . See also 

dvnced , existenti tret
expert systes, , 

ceoo: ericn de, ; Bc 
 peope, ein oced out, ; 
counity stndrds docuent, 
, , 196; content odertion 
iures, ; content odertion 
rues, –; content odertors, 
–, –; te speec, , , 
; ooce, ;  idde st, 
tedons o terrorist content, ; 

oversit ord, ; n i i 
uc (p ir), , ; post 
reov, 182, –; reutory 
cpture, ; oiny (ynr), 
persecution o, ; roe in society, 
; ri n, te speec, ; 
suicide prevention, –; suppres-
sion o conservtive  poitic ove-
ents, ; iry civi r, roe in, 
; ere cecs, , ; orst 
o te orst investition, 

ci ny sis tecnooy, pysic 
iords, 

ci reconition: ccurcy o, –; 
nnin, ; enets o, ; in, 
; ervie , , ; dner 
o, ; se rrests, ; introduction, 
–; poice ocers use o, 
–; rci is, ; ite id, 
sey ccusin custoers, ; 
surveince, usive use o, –

ir use provision (U.. copyrit 
), , 

se dicotoy, cuin trou, 
–

uner, Judit, 
eder rde oission (), , 

, 
eedc oops, –, –, 
eruson, in, 
O (ir, ssc, nd o pny), 
O score, 
ne- tunin, , , –, –, 

, 
nerprint tcin, , , 
innd (UB), 
irey (doe), 
irst endent (United ttes 

onstitution), , 
ed deocrcy (ndi), 
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u rends, 
uit copetition, , 
ood nd ru dinistrtion 

(), , 
orrester, Jy, 
Foundation (siov), 
cn, , 
rie iies ene, –, 
rie iies ene, disp-

pointent in te end, –
rn, nne, e Diary of a Young Girl, 


rnurt, rry, 
ridy (Bc), 
, 
te  uture, ein specic: cncer, ; 

criin ris ssessent, –; 
ertues, ; e ne tic diseses, 
; ie outcoes, –;  peope’s 
 utures, ; penoen cn predict, 
; penoen  cn’t predict, ; 
predictions, judin ccurcy o, 
–; te eter, –

 uture o ie nstitute, , , 

in, –
in,  incentivizes, –
nn tye (Y), 
rtner ype cyce, –, 232
teeepers, –
eru, init, 
eini, , , –
ender identiction, 
ener t rotection eution 

(), 
enertion p, 
enertion tie, 
enertive : - enerted ie, 

Q code, 100; ppropritin 
cretive  or, –, 124–25, 126; 

utotin usit, –; cost o 
iproveent, –; deepes, 
rud, icious uses, –; 
iure nd reviv, –, 110; 
unction Q code, 100; istoric 
cround, –, 106; ie 
cssiyin nd enertin, –, 
119, 120, 121, 122; ro ies to  
text, –; introduction, ; in 
re- sce  or, –; odes, 
, , ; ro odes to 
ctots, –; overvie o, –, 
, –; or surveince, –, 
; tin stoc, –; 
text- to- ie enertion, –; 
trinin cines to see, –

e ne tic diseses, predictin, 
ey es, 
Ghost Work (ry, uri), 
i ity, 
iespie, reton, Custodians of the 

Internet, –
itu opi ot, 
ooe: ccount suspension, unc-

counte, –; ctot (Brd), 
, ; cid sexu use, cssier 
or, –; dtset sizes, ; inter-
n criticis, siencin, ; r 
nd is todder, –, , ; 
puic noede to trde secrets, 
si ro, ; ico suit, 
copyrit viotion, ; voice 
ssistnt, 

ooe oud, content odertion 
 iste, –

ooe rive, 
ooe u rends, 
ooe otos, –
ooe rnste, 
-, 
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-: inent, netin te eect 
o, ; un- eve  perornce, 
; ype y puic ures, ; 
iittion o, ; proession 
exs, 

rdient descent, , 
rpics pro cessors (Us), , 
ry, ry ., Ghost Work, 
ris, Jon, 
undersen, Odd ri, 

o eect, 
Harry Poer (oin), 
te speec:  nistn, ; content 

odertion, , ; cost o 
iproveent, ; ceoo, , 
, ; incitin vio ence, ; 
soci edi ptors, ; ri 
n, ; iry civi r, 

et inortion, isinortion,  


etcre decisions, –
erdin eect, 
erzeovin, content odertion 

iures, 
i, sir, Your Face Belongs to Us, 


itzi, ice, 
inton, eorey, , –, –
ireue, –, , , –
irin utotion, , , 
iter, ., Mein Kampf, 
oocust deni, 
un: content odertors, , , 

–, ; inenuity, –; 
oversit, 

un extinction. See dvnced , 
existenti tret

uenocer, nie, e Age of AI, 
ype, –

do (utoenerted nue), 
iusory trut eect, 
ie cssiction, –, –
ie enertion, , –, , –, 

, 124–25
ie enertors: ises nd stereo-

types, ; - , , –; don-
side o, ; e ovie triers, ; 
introduction, –; idjourney, ; 
te iusion, , –

eet, , 
eet, tecnic nd cutur 

sinicnce o, –
eet ene, 
eet copetition, –, , –
ies, enertive : - enerted 

ie, Q code, 100, –; Be 
y yes, ; t, ; 
cssiyin nd enertin, –; 
ervie , ; copied itout 
copenstion, , ; -  , 
; deepes, –; ir use 
provision, –; enertive  
odes, ; ies to text, –; 
ens, ; perceptron, ; 
pornorpic, ; tiity , ; 
te iusion, , ; ter-
red, ; e scrpin, 

ies, introduction to, , –
ies, yts: ee, ; percep-

tron, ; roots, , 248, 
ies, soci edi: cid sexu use 

iery, –; content oder-
tion, ; context, ten out o, 
–; ceoo’s intern docu-
ents, –; p ir, –

ies to text: utocopete, –; 
deep ernin, ; introduction, 
–; on- rne dependencies, 
–; pro cessin trices, 
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incentive isinent, 
inciteent to vio ence, , 
ndi, , , , , 
individus to retes: ciodyn-

ics, –; dend orecstin, ; 
disese prediction, ; eopo iti c 
events, predictions out, ; iits 
to prediction, resons or, –; 
pndeic prediction (O), 
–; psycoistory, 

ndonesi, content odertion 
iures, 

inortion security, , 
inner onooue, 
nstr, , , 
nstitute o dvnced tudy, 
instruction ooin, –, , 

–
internet connectivity, 
interventions: evitin poverty, ; 

O interventions, cse study 
(e Zend), 96; oeries, use o, 
; isinortion interventions, 
; scoos, ; suicide prevention, 
–; ere cecs, –

id ids, 
ione  ro, 
r, cutur incopetence, 
irreducie error, , , 
yer, vi, , 

Jes, ii, 
Jeine, rederic, 
jo- cndidte- ssessent ode, 
John Car ter, 

i’s ord, roin up it , 
–

poor, ys, –, 
ry, 

eer, pne, 
 eny, content odertion iures, 
idney trnspnt tcin, –
ier roots, , 
i uc, n i, 
inde, ex, –
issiner, enry, e Age of AI, 
jenso, ijørn, 
ooce, 
rizevsy, ex, –

es, –, , , –
 or dispceent, , , 
 or expoittion, –, 
 or rits, , 
dder o enerity: rst runs, 160; 

note istoric coputers, 157–59; 
overvie o, –; t tie o 
ritin, 163;  unti ery s, 162; 
t’s next, –

ndi, icoee, –
nue odes, , –
 yers, –, , , 
ee, , 
eun, Ynn, , 
ecy dission, –
ens, 
i, ei- ei, 
ir’s dividend, 
ie nd det,   er o, –
ie outcoes, predictiity o, 
ie outcoes, predictin, –
iti, Jes, 
iits to rediction, 
ipton, Zcry, rouin rends in 

cine ernin corsip, 
ive ie, 
on- rne dependencies, –
on- ter predictive poer, –
orenz, drd, 
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o- e orers, , , , 
ucs, eore, –
uc, –, , , , 
under, n, –

cine ernin: orits, ; cid 
sexu use, –; O-, 
–; criin ris prediction, ; 
denition o, ; divorce, predict-
in, –; te  uture, predictin, 
–, –; te speec, ; 
irin utotion, ; yperten-
sion, predictin,–; intervention, 
; dder o enerity, ;  usic 
industry, predictin it sons, 
–; personized ds, servin, 
; rndo uessin, ; suicide 
prevention, –

cine- ernin- sed: reserc, ; 
science orsop, –

cines, , –, 
dison ure rden (use o 

), –
in crcter o ier, 
rcus, ry, 
r nd is todder, –, , 
rup, e, 
rynd, use o predictive , –
ss coortion, 
stodon, , –, 
 y’s ord, roin up it , 

–
cuoc, rren, 
cnn, r, –
edi:  ype, –, ;  ype 

vortex, , , ; u rends, ; 
ier roots, ; stte- sponsored 
inuence opertions, . See also 
soci edi

edi inuencers, 

edicre, –, 
Mein Kampf (iter), 
ee oery, te, –
eritocrtic society, 
et, , 
icin, overutotion iure, 
icroso, , , 
 idde st, tedons o terrorist 

content, 
idjourney, , 
Minority Report, , 
insy, rvin, , 
isinortion:  ype vortex, –; 

t, ; iusory trut eect, 
. See also utotin usit

isinortion, soci edi: 
utoritrin overnents use o, 
; O-, –; cutur 
incopetence, ; detection o, ; 
et inortion, ; nue 
odes, ; cine ernin, te 
predoinnt pproc, ; ntu r 
eneent pern, ; reov 
o, ; tin don, 

Mission Impossible: Dead Reckoning, 
, 

itce, rret, 
itce, enie, , 
odes: se ode, –; nue 

odes, , –; trnstion 
ode, 

oic, tn, 
oic, ic, 
on is repiction, 124–25
ount t. ry’s University, –
 usic industry, –
us, on, 
ynr, –, 
yt o rtici nteience, e 

(ucn, ier), 
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yts out :  counity, cu-
ture nd istory o ype, –;  
ype, –;  ype, puic ures 
spredin, –; Bin ct, is-
edin nes edines, 249; coni-
tive ises, –; rtner ype 
cyce, 232; introduction, –; 
nes edi iseds te puic, 
–; overvie o, –; repro-
duciiity crisis, –; roots 
etured in nes edi, 248; trns-
prency, e incentives or, –

p ir, –
rynn, rvind, –, , , 

–
tion enter or issin nd 

xpoited  idren (), 
tion tin isorders ssocition 

(), 
tion nstitute o tndrds nd 

ecnooy, 
ntu r eneent pern, , 221
Nature, 
etix, 
eternds, –, , –
neur netors: - yer neur net-

or, 110; cssiy ies o dos, 
119; iure nd reviv, –; 
ie enertion, ; eet, 
; eet copetition, –; 
text enertion, . See also deep 
neur netors

eur, , 
New York Magazine, 
New York Times, , 
nes edi, isedin te puic: 

ccurcy nuers, –;  ype, 
deunin, –; civi r 
prediction, –; cicit, , 

249; pic, ; edines, , ; 
ype, under yin resons or, ; 
ies o , ; roots in nes 
edi, 248; universities, press 
reeses ro, 

next- ord- prediction, –, 
id, 
o to  es, 126, 
noise, 
nonproiertion, 
note istoric coputers, 157–59
, 

oject reconition, 
Oio is ssessent yste 

(O), 
Onine ety Bi () (U), 
opue  incentivizes in, –
opue  odes, –
Open: , ;  reutions, ; 

t, –; odex, ; ne 
tunin, –; puic noede  
to trde secrets, si ro, ; 
reutory cpture, ; , py 
disprity, ; toxic speec nd 
oensive outputs, 

optiiztion indset, 
Optu’s pct ro, –
Oreon experient, 
Ortiz, r, 
Oteo, 
overutotion, –
overrecin, , 
Overton in do o speec, , 212

pper cip xiizer, , 
pert, eyour, 
prti oeries, –, 
te pst, predictin, –
pes, (sprins), 
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peer revie, 
peer- revieed, , , , 
perceptron, –, 106
Person of Interest, 
otosop, 
ineu, Joee, 
is, ter, 
poicyin, , 217, 
 poitic units, dtsets, 
poer, dened, 
oer oint  presenttions, 
precrious or, denition o, 
predictin te  uture:  is, ve 

resons y, 59; coputers, 
predictin te  uture it, –; 
O interventions, cse study 
(e Zend), 96; criin 
justice, predictions in, –; rie 
iies cene, –; rie 
iies cene, disppointin 
end, –; ein specic, –; 
individus to retes, ro, 
–; introduction, –; iits 
to, –; ee oery, –; 
predictin success, –; prediction 
systes, ; eter orecstin, 
–, ; ron  peope, predictions 
out, –

predictive : stte, –; 
utoted decision- in, –; 
concudin touts, –; iure, 
expe o, –; ve resons y 
 is, 59; in te syste, 
–, –; ood prediction is  
not  ood decision, –; in 
irin, ; in industry nd overn-
ent, ; insurnce rtes, –; 
introduction, , , –, –; 
ie- terin decisions, in, 
–; predictin te  uture,  

–. See also te  uture, ein 
specic

predictive  oes ron: utoted 
irin toos, , ; concudin 
touts, –; B vite, ; 
ve resons y  is, 59; et-
cre decisions, –; incentivizin 
in, –, –; ineuities, 
excertin existin, –; intro-
duction, –; ie- terin deci-
sions, in, –; overuto-
tion, –; rndoness, –; 
university retention rte, –; 
ord itout prediction, –; 
ron  peope, predictions out, 
–

presidenti eections:  presiden-
ti eection, ;  presidenti 
eection, ; Chicago Tribune,  
eection, 

pretrinin, , , 163
priin, 
pro- n posters, 
products, overyped, –
prortic interce, 
proiition, 
proprietry, , –
Y, nn tye, 
psycoistory, ction science o, , 
tce, os, –
puic ures, spredin  ype: 

nie uenocer, ; ric 
cidt, ;  uture o ie nsti-
tute, –; enry issiner, 

puic interest, prootin : se 
dicotoy, cuin trou, –; 
introduction, –; reution, 
iittions o, –; sne oi, 
ppein to roen institutions, 
–
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uic ety ssessent (), , 
–

uitzer enter eosips, 
yetrics, –

Q code,  enerted ie, 100
Q codes, –
uittive criteri, 
untiction is, 

rci is, , –
rdiooists, repcin, –, 
ii, i, –
rndoized controed  tris (s), 
rndoness: discoort it, –; 

eection orecstin, –; e-
rcin, –; ousin oction 
oeries, ; psycoistory, 

ect, Benjin, 
recidivis- prediction odes, 
recoendtion orits, , , 

, –
recoender systes, , 
eddit, , –, 
eddit- stye odertion, –
reution: utoted notictions  

o copyrit cis, 209; content 
odertion decisions, –; copy-
rit, –, 209; e copyrit 
stries, –; te speec, ; 
orizont reutions, , ; 
iittions o, –; overzeous 
reution, ; ptors ve  ree 
rein, ; soci edi, –; U.. 
copyrit , ; vertic 
reutions, , 

reution: cuin trou te se 
dicotoy: in, ; copnies, 
–; enorceent, ; envi-
ronent protection, ; U, 

–; ood sety, ;  or rits, 
; in  eind, ; yts, 
, –; reution, denition 
o, ; reution, iproveent 
o, ; se- reution, , ; 
tec reution, –; United 
ttes, , 

reutions:  or surveince, ; 
nnottors, ; in, ; en 
ir ct, ; en  ter ct, ; 
iit  ervices ct, –; en-
orceent o, ; se dicotoy, 
cuin trou, –;  or 
rits, ; iittions o, –; 
U.. tion  or etions 
Bord, 

reutory cpture, –
eid, nd, 
retive ccurcy, , 
reproduciiity, denition o, 
reproduciiity cene, 
reproduciiity crisis in  reserc: 

- sed science, –; civi r 
prediction, –; odex, ; 
coerci odes, reince on, 
; concusion, –; iprovin 
reproduciiity, –; ee, 
; eur, ; onine orsop, 
; oversit, c o, ; overvie 
o, –; peer revie, ; repro-
duciiity cene, ; scientic 
dvnces, enuine, ; soci 
psy co oy, ;  study, 

resource scrcity, eiintin, , 
etorio, 
reverse ie serc, –, 
ric- et- ricer dynics, –, , 

, –, 
ris ssessent toos, –, –
ite id, sey ccusin custoers, 
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iver e i coo students, 
oodet scnd (ustri), 
root  yer, 
root tx, 
rootics, , 
roots, , 248, 
roc- pper- scissors, –
roue :  sety counity, ; 

 sety ee, 170; overvie o, 
–; pper cip xiizer, 
–; poer, denition o, ; 
poer- seein e v ior, ; re-
re te issue ro inteience to 
poer, 171; superinteient eins, 
; us- versus-it ruent, 

oiny (ynr), persecution o, 
–

oose, evin, 
oo se vet, rnin ., 
osen, rn, , , 
oin, J. ., Harry Poer, 
rues- sed syste, –
ussovsy, O, 
us si, , 

cco, Justine, , 
ni, e, , , –, , 

–
, 
n ieo’s surveince pror, 
nt r rinci pes, 
cidt, ric, e Age of AI, , 
scoos nd coees, –, , 
crtz, Brry, 
Science, 
science se- corrects, 
Scientific American, 
scientic reserc, –, , 
screen tie, 
scriptritin, 

se ection is, –
se- drivin crs, , , , .  

See also utonoous drivin
en, ri, 
sentient, , 
sepsis, predictin te ris o, –
euss, r., 
sdo nnin, 
z, 
otpoer, –
uerstoc, 
sipicity, 
siution, –
iutics, 
sne oi:  ype vortex, –;  

journis, ; rtici ener 
nteience, ; roen institu-
tions, ppein to, –; coni-
tive ises, ; coerci  
sne oi, ; content odertion 
, ; criti- ype, ; denition 
o, , –; investitin ccurcy, 
; r Zucerer, ; yts 
out , ; predictive , , , 
, 59, ; root  yer product, 

sne oi dvertiseent (), 27
soci edi: utoted notictions 

o copyrit cis, 209; content 
odertion, –; context, ten 
out o, –; coordinted ss 
rssent, ; cutur incope-
tence, –; drin te ine, 
–; evdin content oder-
tion, –; ceoo’s odertor 
trinin teris, 196; nerprint 
tcin, , , ; introduc-
tion, –; ie nd det,   er 
o, –; Overton in do o 
speec, 212; overvie o, ; te pst, 
predictin, –; proetic 
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soci edi (continued) 
content, piction o, 221; 
pro es o teir on in 
(ptors), –; reution, 
ddin to te ix, –; seven 
resons content odertion is rd, 
217; stes o - sed content 
odertion cyce, 214. See also 
content odertion

soci edi copnies, , , , 
, 

soci edi, content odertion: 
content odertion, evdin, 
–; nerprint tcin, ; 
te  uture o, –; cine 
ernin, –; ptor’s iures, 
–; seven sortcoins o , 
–

soci predictions, iprovin, , , 
soci science, –. See also rie 

iies ene
oci entine, , –
out oren overnent, 
sp, , , 
sp cssiers, 
specic trets, deendin inst, 

–
speec, reution o, 
sprins (pes), 
ri n, , 
tiity , , . See also te 

iusion
te iusion, , , –, –
Star Wars, –
, 
teinrdt, Jco, rouin rends in 

cine ernin corsip, 
 jors, 
stiuus cecs, O-, 
stoc potos, 

Strange World, 
students: - enerted text, –; 

t, ; cetin detection 
sore, –; exercises nd ped-
oic teris, ; eet, ; 
introduction, ; iits to redic-
tion, –;  ent et support, 
; onine course, Bitcoin nd 
cryptocurrencies, ; prti oer-
ies, ; predictive , –; rince-
ton, ; iver e i coo, ; 
oci entine, , –

success, predictin, –
ucn, ucy, e yt o rtici 

nteience, 
sucers ist, 
suicide,   er o ie nd det, –
suicide prevention eorts, –
superinteience, , , 
superinteient eins, 
upport ector cine (), 

–
uri, iddrt, Ghost Work, 
surveince, –
ussn, erd, 
utsever, y, –
, –, , 
syoic systes, –, , 
syste dynics, 
systes tinin, 

tec journis, , 
teen  ent et, 
enn (ndi), 
 eer pp, –
est o ie rd, –
etoc, iip, 
text enertion, –
text- to- ie enertion: redy- 

depoyed odes, rs o, ; 



   

ppropritin cretive  or, –; 
-  , ; diusion ode, –; 
entertinent, –; irey, ; 
idjourney, ; on is, 124; 
te iusion, 

text- to- video enertors, 
trets (specic), deendin inst, 

–
tresod o useuness, 
iry, tiopi, , 
io, , , –
tocco copnies, , 
toen, , 
toxic content, –
trinin dt: ppropritin cretive 

 or, –; sttic ptients, 
–; ctots, ; content- 
odertion cssiers, –; cost 
o iproveent, ; cretin, ; 
ro ies to text, , ; ee, 
; cine ernin odes, ; 
ro odes to ctots, ; Oio 
is ssessent yste, ; Optu’s 
pct ro, ; uic ety ssess-
ent, 

trinin dt, enertive : ises 
nd  stereotypes, ; copetitions, 
; ooe, ; eet, ; 
enn, 

trnstion too, 
trnsprency: rtici nteience 

ct, ; in, ; content od-
ertion,  uture o, –; iit 
 ervices ct, ; nue odes, 
; Open, ; otpoer, 

trnsprency, incentives or: ccurcy 
 esureents, –; encr 
dtsets, ; O, ; 
ery- ste strtups, –; pic, 
; - (Open), ; ire-

ue, ; top-  ccurcy, ; 
venture cp i t ists, 

rouin rends in cine ernin 
corsip (ipton, teinrdt), 

trut o stteents, evutin, , 
urcin, eter, 
urin, n, 
urin rd, , 
urey, 
ier: ccount suspension,  unc-

counte, –; ridin- sed 
rnins, ; content odertion, 
; content odertion  iste, 
; ee oery, ; urey, 
ocin opposin voices, 

t  entury ox, –
 oyood stries, –

Uer, 
United rtists, 
United ttes: pic sepsis ode, ; 

se rrests due to ci reconi-
tion, ; oci entine, use in 
scoos, 

United ttes ost  ervice, 
United ttes, predictive : ord-

e re ct, ; criin ris 
prediction systes, –; eection 
orecstin, ; rci disprities in 
poicin, 

United ttes, prootin puic 
interest:  or detectin epons, 
;  reution, ; counity 
netors, –; environent 
protection, ; un vio ence, ; 
internet connectivity, contro o, 
; proiition (cooic ever-
es), ; reution enorceent, 
; txin , ; unepoyent 
insurnce, 



  

United ttes, soci edi: content 
odertion, –; cutur 
incopetence, ; , ; 
uc, roe o, ; isinortion, 
; suicide/se- r, –

Unitedet, 
Univers Bsic ncoe (UB), –
Univers ictures, 
University o ico, 
unpredicte events, –
Upstrt’s ode, 
U.. copyrit , , 
U.. eder rde oission 

(), , 
U.. tion  or etions Bord 

(B), 
U..- centric poicies, 
us- versus-it ruent, 
Ut (ive ie), 
Uyur popution, 

veys, (inters), 
vector, –, 121
vector siirity, iustrtion o, 121
venture cp i t ists, , 
erizon, 
vie idiot, use o ter, 
inse, ee, 
vir its, –
virity, –
von eunn, Jon, 

n, nein, , –
n, on, 
tcojo, , 209
terrs, 
tins, izet, 
tson, , 
eter orecstin, –, 
eter prediction, –

e scrpin, , , 
e, –
eits, –
eizenu, Josep, 
ere cecs, –
tspp, ndi, coun vio ence, 


ite, . B., 
ite, oy, 
ite  ouse executive order on , 
ier, eredit, e yt o 

rtici nteience, 
iis, drienne, 
iis, oert, 
ineco, y, 
inters (veys), 
oodru, orc, 
or,  nd te  uture o, –
ord ide e, 
ors (viruses), 

 (orery itter): ccount sus-
pension, unccounte, –; 
ridin- sed rnins, ; 
content odertion, ; content 
odertion  iste, ; ee 
oery, ; urey, ocin oppos-
in voices, 

x.i (cendr sceduin co pny), 

You ue: rie Bit y in er, 
–; ontent , –; content 
odertion  istes, ; copy-
rit, exception to  , ; 
copyrit stries, e, –

Your Face Belongs to Us (i), 

Zein, eter, 
zero- dy vuneriities, 
Zucerer, r, , , 221


