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Language in a Hall of Mirrors
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 a e since come o 
associate this and 
similar experiences 
with the two-edged 
sword of digital 
technology: It can 
ul mately only 
re eal what it lac s
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image   i  i  a  image  a  
e e  a  e  i e  m ie   a e  
e e  a  e  em e e  a  image  e 
ea  e a  a  ee  e e e  i  igi a  

a a  e  e image ea e  e i  i   e e e i  
 a   mi .  ma  a e   e  a  

mea i g a e ee e  e e e e e  a  
e e  e a a e

imi a   e a i g e   e e , 
i g e  a e   e a a   a  

e  e  e ie  a e   i i g e . 
a e i  a a  i  a e   e  

a  mea i g a   ge e  a  a  e  
e e .  a  i , i ea   a a g a e 

i  e igi a  ea m, e e e  a e a  e a  
im a m  a e ee a  a mi  i e e  
 e ea  i g e  i  e a a  ea m  

 e e a  im a m e  e a  
i  i  e   i  i   imagi e a  , 

a e , , a  i   i e  ma e e 
im a m . 

pocalypse as e ealing
 a  e i e  a e e  e  a  

e  e i e   a g  e a , 
image    e  i i  a a  e  
a   i i i a  ea i .  e m e  
ea e , e  a a e  m  i e  

e  a me ia e  i i   e e   me , 
e e e i  image   e e a e i a  i  e 
a e  e  a a e , m ie , ma i i  

ma i e ,  a   e e a  e. e g i g 
a ia  e   e  and  

an i e   i  a e a ed  e 
e ed  n  a ne  gene a n i  a 

e amen   e a  a  e de i n  a 
d ian e g   enegade ma ine 
in e igen e n n e   e a e in a  

e. i  e i n  e e, magni ed 
 an n a e i a  ima e and eeming  

e en e  e n gi a  inn a n, an a ea  
 e an ine i a i i . e indi id a  an eem  

a e n  e e. ne e e , e a  emain  
a  ma  e  a d a e en amed  

digi a  e n g  m  e a en  an indi id a  
man eing. i  a  m  e  a ge and a  

een a  e  d ama ed.
e e again, e geni   ang age an me 

  a i an e  e ing a m e en  
meaning  , a meaning i e n i e 

e a  en ed image   an ine i a e 
di a e . e igin   e d a a e  
d e  in me e  e i i n. n a  a e
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a   e igina  a e i mina ed and 
e nding, e n edge    or 

o a e i  no , in i  en e, a i ion 
o  an na oida e re,  ra er a mood 
or imagina e on e  a  an a i i a e e 
e ora on o  in en on  ra er an o ome . 

e oming a are o  e di eren e  in meaning 
in ering i in e ord a o a e  an e 
in r e or e a a ng e r e im e  

e ind e image  a  ari e in da o da  i e, 
e e ia  o e a  are e re  o  media on 
or bias. 

e a , or e am e, e is ori  en o n er 
be een e ess grandmas er arr  as aro  
and s ee  e om er. e ore e ma , 

as aro  e o nded on o  e om er as 
nab e o nders and  ess 
e a  e o d and o ed o 

be e man o o d  sa e 
o r ride, man ride.  e 
ead om er rogrammer, 

on e o er and, an ed o 
rea e a ma ine in e igen e 
in e image o  man.  ei er ame o ass. 
es i e eroi  aims o an in e igen e be ond 
e a abi i es o  mere a a on, as aro  
as e en a  de ea ed b  a s bse en  

i era on o  ee  e. nd, des i e i s ob io s 
e a , a ess om er e en one i o  

man eer an no  be a r e image o  man.  
r ermore, e a  a  a man being os  o 

a om er a  ess does no   a  man 
beings are obso e e, or a  a om er as 
a ained man in e igen e  ese are mere  
a earan es. o  as aro  and e om er 
s ien s  in o ed eir o n  as 

s a on or eir res e e in en ons.  
ese ersona  images do no  in abi  a ommon 

rea i  an  more an e  and  
mo ies des ribe a ommon a o a se. e 
rame o  an image, e er i  is  man  or  
e no og , ne essari  se s imi s o e er  

image i  en rames. e digi a  ges re insis s a  
one os i a e ease ess  be een e o. n 
a o a  mood does no  insis .

The Black Box of Machine Learning
n bo  senses o  e ord, e a o a se 

is no . e ma ines are earning  i o  
being a g .  s  as man  i dren oda  are 
reg ar  e osed o o s reen e no og  
as a sor  o  digi a  bab si er7 o en s ed 
in e minds o  aregi ers b  e ins a a on o  
ed ainmen  and in o ainmen  a s so oo 

is digi a  e no og  in reasing  e  o i s o n 
se ed a on.

an  o  e mos  ad an ed digi a  s s ems 
are no  rogrammed  in e radi ona  sense. 
ns ead, e  are designed as ne ra  ne or s  

a  sim a e e inds o  a ered onne ons 
o nd or imagined o be o nd in e ner o s 

s s ems o  i ing organisms. e er an ar ia  
ne ra  ne or  an be regarded 
as an image  or 

 an organism 
is an o en es on.  nd, 

s  as o ng i dren need 
e erien es o earn an ing 
a  a , an ar ia  ne ra  

ne or , or , rs  needs o be rained  i  
i  is e er going o s ess  er orm se  

n ons, a ro ess some mes re erred o as 
dee  earning.  n i e e ase o  a o ng i d, 

e raining o  an  does no  re ire m  
a en on rom i s g ardians a er i  is rea ed. 

e raining  re ire a rodigio s amo n  o  
digi a  da a o er o a e ro g  e a ers o  e 
ne ra  ne or . e da a are ed in o e isib e 
in  a er o  e ne or , rogress ro g  

idden ro essing a ers, and en emerge 
a  e isib e o  a er. s e ad e e 

idden  im ies, a  e a  o rs in e inner 
ro essing a ers is eaning, i era  

 e a  a  is a ening a  is 
e e  o  e sim a on.

ere are man  e am es o  ar ia  ne ra  
ne or s a read  in e i d.  a eboo , or 
ins an e, ses a ne ra  ne or  or i s rans a on 
ser i es. oog e ses dee  earning e ni es 
o inde  on ine images or be er sear  res s. 

is ng reso r es a e ro en o be s ien  or 

Each small step toward  
a future enframed by  
digital technology must 
be taken by an indi idual 
human being.
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e raining regimen o  ese in e igen  digi a  
ma ines. oon, o e er, e da a o e ed rom 

e as  on ine ro es o  digi ed images, e s, 
and nan ia  ransa ons i  no onger s e.

ere, as in man  o er ases, a dri ard 
is n anni  res ien . ri ng in 1 1 abo  

e no ommon a e e no og  o  oning, 
a dri ard s e a ed a , in e e , s  
ro ess as e res  o  a  a ens o e 

bod  en i  eases o be on ei ed as an ing 
b  a message, as a s o i e o  in orma on 
and o  messages, as odder or da a ro essing  

a dri ard 1 4, 1 .
n 2 17, e need no  one o r si a  

bodies or s  a on e on o a  a ro e in 
o r e er da  e erien e. r 
a gori mi  se  ser es is 

r ose ins ead.8 n indi id a s 
i bi  da a, ma on rime ie ing 
abi s, and oog e sear  is or  
ons e a digi a  bod  a  as 

indeed be ome odder or da a 
ro essing  more an odder   is 

a gold mine.
 re en  ar le in 

 s mmari es e resen  si a on ell

ili on alle  is an e ra e ind s r . 
s reso r e isn  oil or o er, b  da a. 
om anies ar es  is da a b  obser ing as 

m  o  o r online a i  as e  an.   
om anies an ereb  dis o er a erns 

a  el  de ermine a  ind o  erson o  
are and a  ind o  ings o  mig  b .

ese a erns are ig l  ro able. ili on 
alle  ses em o sell o  rod s or o sell 
o  o ad er sers.  eeding e algori ms 
a  rod e ese a erns re ires a 

s ead  s ream o  da a.  or ili on alle ... 
an ing less an o al no ledge o  i s sers 
re resen s los  re en e. n  nmoni ored 
momen  is a missed o or ni .

ma on o re en l  a ired ole 
oods ar e  is going o s o  e ind s r  
o  o moni or more momen s  b  ma ing 

or ora e s r eillan e as dee l  embedded in 
o r si al en ironmen  as i  is in o r ir al 
one. ili on alle  alread  earns as  s ms o  
mone  rom a ing a  e do online. oon 
i ll earn e en more mone  rom a ing 

a  e do . arno  2 17

Transforming the igital rown
 is e na re o  e digi al a o al se  

we human beings  growing oge her wi h he 
e hnolog  o  our own rea ng. u   we grow 
oge her will on nue o de end on indi iduall

indu ed in e on oin s.  is s ll ossible o li e 
 a smar hone, us  as i  is ossible o 

li e  he in en on o  unders anding wha  a 
smar hone a uall  .

he ad en  o  un onal 
ma hine in elligen e is roo  
ha  a er ain e o  en ramed 
hin ing an be ro e ed in o 
he e ernal world as an image 
a en rom he a es r  o  soul 

e erien es a essible o human 
ons iousness. hin ing  ha  has 

been se ara ed ou  and isola ed b  
he digi al ges ure an be easil  mis a en or he 

, re isel  be ause he 
ormer is, rela el  s ea ing, , mani es ed 
o he senses hrough he medium o  digi al 
e hnolog , while he la er he a i  o  
hin ing remains, a  leas  ini all ,  

ording o udol  einer, here anno  be 
a sa s a or  solu on o all he riddles o  li e  

wi hou  an e erien e o  wha  lies unre ealed, 
nor an human beings rogress be ond wha  
he in elle  alone ro ides o ons iousness. 
 ollows ha  an  orm o  in elle  ha  an be 

simula ed b  a digi al ma hine will also be unable 
o re eal solu ons o he riddles o  li e.

n his wor , einer re ea edl  oin s o he 
a  ha  he rs  s e  oward higher ogni on 

alwa s re uires lari  o  hin ing and he 
a abili  o ollow a hough  hrough o i s 

logi al end. e also em hasi es ha  ne er 
be ore has here been a me when lear hin ing 

It is s ll possible 
to li e without a 
smartphone  ust as 
it is possible to li e 
with the inten on 
of understanding 
what a smartphone 
actually is.
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ason a es  1

has been as ne essar  or human e olu on as 
are ea ng and drin ing or he reser a on o  
he h si al bod  einer 2 6, 1 . nd, 
arado i all , ha  illusion is he dri ing or e 

or he  de elo men  o  our  ons iousness  
einer 2 , 163 .

he her or no  he res endo o  illusion 
being or hes ra ed hrough he digi al ges ure 
an be urned o he ad an age o  human 

e olu on de ends on whi h digi al a o al se 
omes o ass. n his sense, digi al e hnolog  is 

no  a ool among ools.  is he s a e o  he ar  o  
a er ain orm o  ons iousness, he essen e o  
whi h is based on a minimi ed di eren e and he 
aim o  whi h is o en rame an en re osmos in 
erms o  ha  di eren e. e , o e ho eidegger s 

words, he sa ing ower  o  ar  also s ll holds 
swa . he digi al ges ure rea es dis an e, bu  he 

oe  ges ure draws near o wha  lies on ealed 
in ha  dis an e.

n a le ure on o ember 25, 1 17, udol  
einer s ressed he enormous role ha  ma hine 

e hnolog  will la  in humani s u ure

he oin  is no   is going o ha en, or 
i  er ainl  will ha en, bu   i  ha ens
how hese hings are handled. he welding 
oge her o  human beings wi h ma hines will 

be a grea  and im or an  roblem or he res  
o  he ear h e olu on. einer 1 66

 is m  earnes  wish ha  his roblem will be 
a en seriousl . 

E TES
1  he nouns simula rum  singular  and simula ra  

lural  s em rom he a n erb , meaning 
o ma e li e, imi a e, o , re resen  similar  and 

semblan e  ome rom he same roo . e ween 
he word image  and he word simula rum  lies a 
hiloso hi al di ide. n , la o made he 

dis n on be ween he wor  o  hose ar s s who 
res e  he ro or ons o  he model and hose who 
do no . he la er, who al er he original ro or ons 
o  he model in heir o ersi ed or ina ro ria el
olored wor s, de ar  rom he ru h  and rodu e 

a earan e  ins ead o  a rue li eness.   is his 
sense o  mere  a earan e or o  illusion ha  is 
a ured b  he word simula rum  o ma e a wor  
similar  o he model is no  e ual o ma ing a rue  

image o  i . roni all , a ura , an a ribu e la o 
assigns o he rue image, seems o be e a l  wha  
digi al e hnolog  has er e ed. u  his is i sel  
an illusion, as digi al al ula ons an onl  e er be 
a ro ima e. 

2   de ni on, h erreal  means be ond real  or 
more real han real.   was on e in a small rowd o  
eo le during he demons ra on o  a hen new ul ra

high de ni on ele ision se . s a ideo o  a o ular 
mo ie la ed on he brillian  s reen, a hild in he 
grou  e laimed   loo s be er han real li e  ears 
earlier,  m sel  had a similar e erien e when  saw 
a high resolu on om u er s reen or he rs  me. 
 ha e also heard o hers des ribe he hange rom 

bla and whi e o olor ele ision in om arable 
erms. a h s age o  s reen inno a on ma  no  loo  
be er han real li e,  bu  ea h s age er ainl  seems 
o loo  more real  han he las .

3  his idea was he basis or . he dire ors 
o  he lm re uired he a ors o read audrillard 
and heir s ri  ma es man  re eren es o his wor . 

he drama  ar  o  he a ri  rilog  begins wi h he 
main hara er de elo ing he a abili  o dis ern 
he real rom he simula ed and nall  ends when he 

is able o ma e a ree hoi e wi hin he ons rain s o  
bo h. he rs  lm o  he series won our adem  

wards and he a ri  ran hise remains one o  he 
mos  ro able ro er es in he his or  o  media.

4  he idea ha  ad er sing ould be a medium un o 
i sel  is no longer a radi al no on. e  he ure iner a 
o  he ad er sing behemo h has had an im a  on 
he digi al re olu on be ond he imaginings o  e en 

i s mos  le er ar hi e s. s a ase in oin , he a  
ha  almos  8  o  oogle s re enue now omes 
rom ad er sing is a ir ums an e ne er oreseen or 

in ended b  ei her o  i s wo ounders. he  bo h had 
en isioned an en rel  di eren  re enue model based 
on li ensing heir ro rie ar  sear h e hnolog . 

oreo er, he  undamen all  es hewed an hing 
er aining o ad er sing. his ril, howe er, 
oogle s aren  om an , l habe , re or ed rs  
uar er ad er sing re enue o  2  billion. ha  

number is e e ed o in rease o er he ourse o  he 
ear, an e e a on dri en, in ar , b  he a  ha  

ar ial in elligen e an a ual in en on o  oogle s 
ounders has been s s ema all  wo en in o nearl  

e er  as e  o  he business, no abl  i s ad er sing 
e hnolog .
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5 n 1 5 , lan uring on ei ed o  he in uen al 
es  ha  s ll bears his name. e in ended he es  
o be a means or de ermining whe her a ma hine 

was a able o  dis la ing a le el o  in elligen e 
e ui alen , or a  leas  seemingl  e ui alen , o ha  o  
a human being. uring he es , an e alua or ha ing 
a ess o onl  a s reen and a e board is as ed wi h 
ha ing a ed on ersa on wi h bo h he ma hine 
being e alua ed and ano her human being. o h he 
ma hine and he human on rol are hidden rom 

iew.  b  he end o  he session he e alua or is 
no  able o reliabl  iden  whi h o  he wo is he 
ma hine, he ma hine is onsidered o ha e assed 
he es . uring em hasi ed ha  he oin  was no  o 

de ermine whe her or no  a ar ular ma hine ould 
hin , bu  ra her o see i  i  ould ass his imi a on 

game  b  seeming o a  in he wa  a human being 
a s.

6 ouis enand, an oe r  hange our i e . 
, ul  31, 2 17.

7 rom he ournal 
 oung hildren s a ess o ou h s reens has 

in reased ra idl  and drama all . n ober 2 15, 
he ew esear h en er re or ed ha  a  leas  

83  o  all 18  o 4 ear olds in he he age 
grou  mos  li el  o be aren s o  oung hildren
owned smar hones. no her re en  in es ga on 
o using dire l  on low in ome minori  amilies 
rom suburban hiladel hia wi h hildren ranging 
rom 6 mon hs o 4 ears ain ed he same i ure  

83  o  hese amilies had able s a  home, 77  had 
smar hones, and 6.6  o  he hildren had used 
hese de i es, man  be ore heir rs  bir hda s.  
o a o and a man 2 16

8 he idea o  an algori hmi  sel  is a dire  
rogression along he lines ha  audrillard 

des ribes. om aring he indus rial age wi h he 
in orma on age, he alls he e hnolog  o  he ormer 
e o e hni al,  hara eri ed b  he ros he ,  and 
he la er eso e hni al,  re resen ed b  gene  

so ware.  nli e he more or less isible so ware  
en oded b  , he algori hmi  sel  is e ui alen  
o a digi al double ha  an ne er be seen dire l  
we ould all i  a a e hni al . s online s s ems 

in reasingl  be ome indis ensable or da o da  li e, 
he are o  one s digi al double has alread  grown 
o be an e is en al on ern or some eo le. ran  
as uale, au hor o  he boo  

, e lains
 o nego a e on em orar  algori hms o  re u a on 

and sear h ranging rom resum  o mi a on 
on in ed n o s ra egi  a eboo  s a us u da es 

o u id da ng  ro le grooming we are 
in reasingl  alled on o ado  an algori hmi  sel , 
one well ra ed in s ra egi  sel romo on. his 
algori hmi  sel ood ma  be ri al o nding ob 
o or uni es or e en main aining a reliable ir le 
o  riends and amil  in an era o  a elera ng so ial 
hange.  as uale 2 15
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