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e hi een ea ago, one ideni ed he hallenge 0 o imal e iali aion
H ghe and an eah ooedadieen a oah o oling hi olem oh
a oahe inole inga a ialeal ao inane enial a Thi ma hae on
i e o hea eneo heoeial e | o along ime, ea eo e aional ea
oning a o a ialeal ao ingeneal,andm lile ellang age in a i la, an
e iein ol ed Toa oid he om leiie o0 eaoninga o he o e ne o a

an omaion hihinole a ial eal aion, e o0 o0e ,ano el
o imi aion im le eno gh o allo 0 ieeail ha anim o an la
o ag aeindeed emo ed Theo em Thi e 1 iini el ahe im le,
and o ldal o eahie ed o H ghe oiginal e e iali aion em Thi e 1
igoo | demon ae ha ehaeideni eda o helang age died
in he o iginal e eialiaion oki eno gh o ag elimina ion e e
imila o heone eideni ed a alo ed H ghe H g oa iea he
inee ing heoeial e 1 ao e eijaliaion Wha e ie moeeo o

de elo and alidaei o eond e 1, hihi odemon ae ha agelimina ion

b)



i Theo em o om aale haa eiaion

o H ghe oiginal om laioni kno n,andi eem ha ha omaale e 1
old e e had o an hing aniall di een om he e ha ehae
ideni ed n a i la, agelimina ion and heeoe o il e eiali aion an
e ie eda a ahe noel omo e de enden ,namel ;a ane e de e mined
a €0 a
inall ,anim o an one al on i iono o oki ha agelimina ioni
oile oalageandinee ing la 0o em i1iho heneed o e o mingi
a aninegal a o a a ialeal aion oe ahe,i an edonea a o

oe ing hae Thi a no he aein he oko H ghe o an

T ed ogamming lang age o ide a o he og amme a og am
i el ed, ekno ha e ainkind o n imee o anno o o iding
hi gaane e ie a a i eine e ii ome e 1 ogam, e en one

ha annee lead o n imee o ,aenolonge a e ale ogam aa e
o idea a o ge ingao nd hi limi aion he allo he ogamme oin od e
addi ional n ime ag in o he em, h ,ina en e, ae o e am le,
ingana o iaedaa e e ane e anine ee o an n edlang age
ina edlang age

no nael, ing ag in od ed he eo daa e ome a a o o
nime e omane n man im o an a li aion h a im lemen a ion o
domain ei lang age ho gh agedine ee , he nime o e head
o mani laing and he king he e agged al e an dominae n hi ae e il
demon aeho , henonl one ag aei ed,and nde ome im le oni en

ondiion, ag hek aeno nee a ,and an e im 1 eaed

anh a ideni ed anim o an in an eo hegene al o lemo e
o ag in he one o0 o0 line a iale al aiono ell edine ee ing
o line a iale al aion, heine ee i a omaiall aged The eialied o
g am gene a ed ha aged o inding ime annoaed ine ee i hee
e o ag aie The eeneo hee ag im lie ha one o imali
ha no e eene a lihed o ed lang age ,a he e o ag hae
anon eo n ime o n hi ae, e een a im lea oah oelimina ing a
lage la o ag Theo em aedon hi e 1, e one e ha o ehni e
an e ed oahie eo imal eialiaion o a ell ed lang age

agedine ee o a iml edlam da al 1 an emodelled a o al

ma om em o ha i e eniall ahighe ode a a na en oding

We lai hi analog ihano e lang ageha ing he ollo ing na

a ming and 1 omegi enin nie e o o e lang age aia lename To
de ne heen odingma e ie a an laionen i onmen



a ming and 1 omegi enin nie e o me alang age aia lename The
en oding n ion ake a emin hi lang age oge he iha anlaionen i onmen
and od e a emo adaa e ha an ede ieda ollo

Theen oding n ion in 0 ome me alang age omall in od ed
in e ion i de neda

Thi en oding n ioni ana a modelo ha i ee ed oin he a iale al a

ion omm ni a a an e a oleel
o agedine ee o ingonl on heo o hi n ion, e ho ha
ag elimina ion an e ed iha adiional a iale al ao

he mo e, ag elimina ion i o he o he a ial

ealao ha i eing ed The a ialeal ao o 1ld eonlineo o line, o Id
ea oleel o mlileel ine media elang age,o0 no M lile ellang age ae

e ainl inee ingandim o an, he aean The ae
a oe den om aion,no an in hei o n igh

The en oding n ion od e em o e Wiho hedaa e
a agedo oleeline ee aedon heen oding anno ee e edin a
im 1 ed o e en a Hindle Milne ol mo hi me alang age e ing
hi en oding n ionina o malme alang agei nee a ea e a iale al aion
om e h en oding n oding he em ield

Theke o e aion o emadeheei ha
o eamle,i e

kno ha he onl eo hea a ionin he emaoei inana liaion oa
agged al e,and he agi , hen e o ldlike o aiall emoe omeo he ag
hek eoe hi emi a all ed Mo o he aggingand n aggingo e a ion
in hi em an e emoed, e lingin he em

hi h ha o0 e e aggingand o e e naggingo eaion The ne agha

een added oill ae ha Thi
o iili i oneo oinee ing and o nd o ion o doing ag elimina ion
e ion

al oadde he olemo ag in agedine ee ,H ghe o0 oedane
a adigm alled Hg The o eo H ghe e eialia
ion emi m h ide han he o lemo elimina ing ag ,and om ine om o

al e, al e



em o adi ional e iali a ion , lo e one ion o i aion |,
on o e iali aion Mog ,dead ode elimina ion, and og am oin e ial
iaion nme o e hnial le ie in he de ni ion o e e iali a ion make
eaoninga o i emani hallenging ee he on i ion e ion elo  The
el eo edheeae a oa d ino he emani o H ghe e eiali
aion n a i la, e ho ha he o lem 0 ag elimina ion an in a e
ol edina im le and ell eha ed manne ha in ol e nei he e al aiono a ial
eal aion ahe,i i eno gh o ea im le and de ida le anal i, in addi ion
o o imle eindeede anion hih an egeneaeda e ialiaion ime
ea eo deelo men e moe andadnoion hanha e eenem lo edin he

a , eaeale o gge ne and im leine eaion o ome e hni al e ion
ha aoein he one o H ghe o iginal o m laiono e eialiaion, ha
he no ion o0 a ini al e iali aion

an an o oed ha he alled
aedon he eo an and he en oding o

oe ion em edding ai in M an Ho ee, he omal haa eiaiono
he o e ne o hi a oah,e eiall in em en ing ha ag a eindeedelim
inaed, a no adde ed o alang age ih e ion, ha o001ino o io |,
a he emani ondaiono a edie ed a iale al aion elie heei eneo
nomal om, hihi geneall no he aein og amminglang age ha allo
non e mina ion and o he e e Thi ae o0oe anelemena a oah ha
inole a ialeal aion o heneed o a gen m enamingo eao |,

and ha allo ed oomall e alih ong o e ne o e ie in he minimal
e ingo a im 1 ed lang age ih e ion de elo men aloe i
ae heim o an eo henoiono ha a ea inH ghe ok,
and ha doe no a ea in an ok n ai la, ing heeannoaed e

ino de elo men hel ed

e liae ai le ie in ageliminaion o e am le, e e ialiaion hae

hen he aedoneon he o and on a aian oiion in

e ee , e ion ,andae heeoe nlike ing, and

a oid heneed o doind ionoe e ie e ,and in ead, e e hem
O oe 0 e ne ind ion oe he eo o
he e ie e,eaho hihi a ed eiel an anno a ed e o
eam le,o0 e | aeno omlaed o a inee ing hing a o a a i la
daa e ha e an oeliminae ha , ahe,ao all oile
in e e ing o ha daa e ha and o hih
he anno a ed e ae e e iel and ndeed, hi i

manie in he aemen o0 o haa eiaiono hee enional emani o
ag elimina ion Theo em

he mo e, aking a in 00 o lem heo o heen oding n ion,
e he need o dealing ih oleellang age,andaeale o o on he
e eneo he o lemo agelimina ion he ame ime, edoe e oleelo

m lile ellang age o o ideagood e ing o hi an o ma ion



Thi ae ad ane o nde andingo e eialiaionin he ollo ing a

Theoiginal ok Hghe eied e eialiaion a e

oineene le ea e he le de ningH ghe e e iali aion em a e
no na die ed, e anha emo e hanone e ialiaiondei aion Th , he
le o e eialiaionallo dei ing moe han one eid al e 0 an
in Thi mean ha e eiali aion an hange he e mina ion eha io o
a ogamindi een n edi ale a While heeae omiing o oal o
add e ing hi o lem ha a eiinganoiono inial eialiaion in
analog o inial ing , he olemi illoen nim o an one al
on i iono o een ok ake a ie ha he eid al ei a o
he e eiedin o ha e ie a ageliminaion ,add e ing oho

hee o aea a hei oo
H ghe eal okon e e ialiaiondid
no een a im le elaion e een he o eand a ge e o0 em O e
eijaliaion Th , hee a nokno n im le haa eiaiono ha he e
e iali a ion i ha imle ei aioni nee a o
nde anding ha e e iali aionmean in agene al e ing,andho i an
egene alied o i he e ing he moe,e en ho ghne e 1 H ghe
Hg doe alih ome one oman 1ie, elaional o e ie o e e
iali a ion,and agmai a g men i made ha hee e 1 ae goodeno gh ,
hee o e ie il allo e eialiaion omakea i a im o emen
o he eminaiono a ogam,and heei no haa eiaiono heno ho
m h im oemen i in od ed e eialiaion Thi ae een an
a em o0 oidea hoo gh emed o hi aea,and o0 oe
one , and one The one
ell eiel ho he an omaiona e e mina ion, and he e ond ell
ha he an o ma ioneliminae aninee ingandlage la o ag
The ea 1
ae ao e eijaliaion ee e in he one o a e ih oleel
lang age ihad an e a iale al aion ea e ealied 0 on alled
ol and e in e he eginning o o ok, ehaeini edon o ing
on e o hi lang age neo o im o an one al on i ion in
hi e e i ideni ing ha a oe | omo e iali ing e , namel
ag elimina ion, i o adiional a ial e al aion and he de ail
o he a i la a ialeal aion e hnolog , ha mlileellang age o
ol aian eialiaion nde anding he e 1 o om ining hee ea e
in o one lang agei illanine e ing e ion

e in od inga malllang age o he oeo hi d e ion , e een

a im le omal ei aiono heea eo ag,and oin o i inee ing ea e
e ion iingo hi de niion almo he ol ion e o0 oe We
een ananal i e ion ha en e ha ea e doen go ong Ha ing
e a lihed hi kindo ae oe , edemon ae ha heanal i i non i ial
ho ing ha i ol e anim o an in an eo he agelimina ion o lemideni ed
anh e ion , Theo em e , e oin o a oenial dange ih

he eo h an anal i in en ionali , gge a im leandna al eie o
a oiding hi o lem in gene al e en ionali ,and demon aei ino e ing



e ion inall , e oin o ome elaed ok and e ok e ion and

ele ed oo ae eenedin deailin endi ,inl ding he main e 1
n e media e lemma ae mma ied

The 0o hemealang age e e hogh hi ae ae
he e i he e o nn alnme , i a n ion e,and i a
name o a a i la e iedaa e The eade anine e a hedaa e
e an o eliminae Wiho an lo o geneali , ea me hedaa e ha
ea l ni e o While he e

e aeeno gh o e laining he anal i,
o hi eaon hih e

e and onin e ion , ein od e he and ake
o e
The oleo he hado daa e i el e hnial, ha i,i doe no ge in ol ed
in he ag elimina ion a h, ahe,i in od ed imail o im li he
e hni al de elo men andin a i la, emma The daa e al o ha
di een ag he, e e ie ha he e o he ag
e he amea o , ih e la ed ,and e il ie hee e a
he e T eenionmen hae he na
hee i heem en ionmen ,and i anen i onmen on aining he inding
0 a aia lename oa eem We ie hen ia em
o
ea eo goali eliminaing he ag o e ,i il e el odi ingih

he no ion o a

oe ha e ion em o o lang ageae
he e
he e ange oe na alnme , i a aiale, i alam daa a ion,
i ana liaiono a em oaem |, i a e oin on ion,

i aomaiono anelemen o hedaa e ih ag dan om he e o
name O on o ,and i adaade on o em ih a en



at

ma hing a ing o di een ae ,and i analogo o he Ha kell
no a ion The e emi eenedin ig e The e le ae
andad a al aea oiaed ihna al aiale aea oiaed ih he e
em he aea oiaed ihin heen i onmen liaion aea oiaed iha

e em a longa heagmen an ea oiaed oa e em and he
oeand oa e em ied oin on ion aea oiaed iha e
a longa hei ag men aea aialeo e andane e iono e
The la o le a oiae on ion o daa iha on o a e
em hen heag men i a oiaed ih he e em de on ion i
a oiaed ih e hen e e anh o hede on ioni a o iaed
ih he e em hen hea o iaea m iona o heloal aiale i
made The 1le o hado ae imila

n hein od ion enoed ha he ag a eaingin he e 1 o e ialiinga ell

edine ee oagien ogamae eing ed imail oallo ai ing o
na al e ion oaki heeoe giena a i la e |l o he
eialiaion oe , an e ho all he ag a a Wiing he agea e

_ n ion do n immedia el ho ha i iina a a ialo eaion

a edoe no hinginee inge e on he on o , heei im 1 elimi
nae daa on ionand a enma hing The n ioni a ial ea ei i no
de nedon em hee heei moe hanone aein he a en eing ma hed

ha emo in he o e ogam, agea e a de nedhee anno e e

o med im 1 iingdo n hede nfiono ea e hih edon eean hee



elein heliea e ee liae omeo hein ini a iali in heo eaion e

ih o eom ai oni iono hi ae i ho ing ha heei a im le,
de ida le,and e lanal i ha el hen ea e an go ong
We ill haa eie ananal i dgemen de ned ind ion
oe he eo he em aede ned a
The hid od ion ho 1d e on ed ih he adiionalnoaiono a 1 ing
a e on 0 o0a e, ahe, i aname o he al e on o and i
im 1 he anno a ed e

The - and - a e he eo
he o eem and he eo heeaed em ha ae hein and o 0 ag

elimina ion

The o e n ion gge ha oh he ag and heannoaed e em in he
ae ae im 1 addiionalin 0o ma ion ha heanal i hold om eao a
emo e oe,ho ee, ha a ei aiono hi om an,in gene al, admi
mo e hanone o i le

ien heeine eaion,i immediael e ome lea ha no all anno aed

e aemeaning 1 Thi a no a oned o in heealie de elo men o e

e iali a ion, and e 1 in ome e o anomalie in he eha io o he e

e iali a ion em o0 eamle,i hedaa e ha e a | one on 0

, and , hen he anno a ed e i el ea ei ha a

0o eine eaion and a age ine e aion ,andi i no

lea ho e an one ane e ion oane e iono e in
a ntom o enile a Th ede ne _

a

Tha i,all e e ie o an anno a ed e o e ell omedi ha he o eo
anannoaed eannoaed ih m haeea ]l he ame e a ha o
heag men o he he al e on 0 Thi e iono ell o medne a
in a he a ing oin o 0o ine igaion,and eem o eane eniala e o
ine igning inial eialiaion ha a a en omH ghe oignal ok
ngoing ok Ma ne oe andH ghe ie o eMak one ali ed e
em oeno e hi noiono ell o medne M H

nno a ed een i onmen aede neda




at at

Th , heem en i onmen i allo ed, non em en ionmen ae e ied o

ai o ondiion i , heannoaed em m e ell omeda o ding o he

le eenedaoe eond,i m al a e he ae ha he ine eaion

0 heannoaed emm ma h he eeal We ie hen
ia em o oh o eand age n ion e endna all

0 anno a ed eenionmen Weoeloado noaionand ie _ and
- 0o hee enion o he o n ion on e o e en i onmen

omno on, a e illonl e on e ned

ih ell omed

ig e de ne he agelimina ion anal i Theanal i dgemen
i ead a
The e on eae 0 on o he ame ha e,

h , he e ling em holdalo e e hekedin heea | he ame a a
eoeea e The le o agging e ie ha henameo he ag e egi eed
in heanno aed e Thi allo oh oeoe heoiginal e and o od e
ana o iae a e in he nal e | o ag elimina ion ho 1d al o e no ed
ha he anno a ed e an a moeinomaion han |, de ending on ha i
di oeed he e o heanal i n he le o he hado daa e, e make
eo he a hai hen oaoidin od inga eemingl n ed
aia le in he an e eden

The le o de on o onide onl he ae hihhandle e a | one ag
While hi ma eemanon iial e i ionon heanal i, e ill eein he ne
e ion ha,a i, heanal i nee hele ha e la liaion

he moe, a ing he anal i mean ha e a ing ag i enilein he ene
ha ii oh ellde nedand ell ed



Il en oding od ed he en oding n ion eenedin he n od ionae
ell ed,een o n edo e em

Whee i heen oding n ion eenedin hein od ion

Tag elimina ion i oile o heenodingo n ed em on ide he
n edo e em na , hi eamledemon ae ha ii o
o imie heine ee o haionl od e ag e em o il o nded
a a e Tageliminaioni,ho ee, o ile o all o e em To
demon ae hi, ein od ea e em o heo e lang age The e and

een i onmen ae

and

ig e een he e em o heo e lang age

om ining hi e 1l ih WellT ed a e, ehaedemon aed ha o
im leanal i i ong eno gh o allo o ael emoeall ag om he e 1 o
eialiinganine ee o ahighe o de lang age

oe ha hi e 1 e alihe ha he im leanal i e e enedheea hie e
ag elimina ion o ,al ei i anine ee o amnon i ial
lang age Wee e ha heeaeohe inee ingine ee o hih he ame
anal i ok,and ha e enion o heanal i o ldallo ageliminaion o a
igge la o ine ee

oealo ha anim o an ea eo heine ee ha eem lo heei ha

i od e lam da em ih a enma he n a , he aema he on
loiing hi oe o ine ee i aninegal a o o

a oah hi oin in ime, e e lae ha he eo h ingleon ae ae
men i e aieinine ee hee ag ae ed imail o kee heine ee

ale ninde h eamen o hi ae o deelo men i lanned a e

ok



n gene al, a ogam an o maion doe no ake laeina a m i i al
a lied oa ogamin he one o alage o ae em i ellkno n ha
ii geneall deiale ha a an omaioni emani ee ing ome ime ,
a i he ae o ageliminaion, hi an omaion an ale he e Then,i i
im o ile ha he an omaion e emani ee ing

Wha , hen, an e do

Thi ing o he eondim o an e 1l in hi ae aleing he e doe

no mean ha ehae ogie ongiinga imle haa eiaiono he emani
o he an omaion ha an e ed ode ieho he an omaion a e
heinea iono he an omed ogam ih heo ide old We elie e ha
i i highl igni an, , ha a ogam
an omaionhae ha haa eiaion,i nohingele, o he akeo mod lai
Thi e ion, e ill ho ha hee enionale e o ageliminaion an ea hie ed

eal ing na i analog e o oe ion em edding ai

ig e een hede niiono heo eaional emani o helang age ih
he na eenedealiec on The e o al e i de ned a
he e
oe ha T e ee aion ollo om nal i ee aion

Weaeno ed oe lainho he hado daa e il e ed oe alih he
o agelimnaion n a i la,i allo o oidea iial a o
ma ing e and hen em ha e ino em ha don e The eene



o he hado daa eallo

oahiee hi ina ahe iial a, hih e
iea _ and de ne a

Weal oe end hi o eenionmen a eoe O

il

, € ande ne he o e ond
ingo eaion _ a

To egin de iing he emani o e ie o ag elimina ion,
one ale ialene hee e minaiono he ig e

aed ale na al ino ae ae he onl
de ned a

e need a no ion o
eman i and ag eemen on
o e ale,and hee one ae

he e and o ea |l one

e elo ing he heo o hi noion om
he oeo hi ae Theeae

eenl,a heo a deeloed o a
n ead, e im 1

a hi anon iialma e andi e ond
anda d eeen e ha i i Mo e

e e o helang age die hee T
e he ollo ing haa eiaion

o ane eniono hi lang age,i ha een ho n a ali , hea d, and Taha
T ha he o oe ie ollo om hela one, hihi a andad
de niiono o e aionale

i alen e
0 e an een heke o e

o he hado ing n ion,
i haien e ha o ee

hi h,in e en e,
alea a a i la age e

eha e



oe ha he oo o hela a o hi lemmai no 1iial, ea ea em hih

ha en ohaea age ei no nee ail eeo aggingand n aggingo e a ion
on Thi oe i alo heke oe o hado ha ill eneeded o eing

ale o oeo main e 1 ind ion on he e 0o anno a ed e
The n ion _ ake an anno a ed eand od e a em ha
allo o akage he age em o ageliminaion a a em ha ha he
ame ea he o e em The a n ioni de ned im laneo 1 ih he
n ion _ Thee o n ion, ogehe 1ih heideni gene ao

a ede ned a

he e an ha edoeaion imila o he a e and n
a e n ione e ha hi n ion ae im 1 inde ed e, heea o
n ion a einde ed

Theo eao aoehaeanme o el oe ie

Theeae o oe ie ha gge a a o ahie inge enionali o agelimi
na ion

Thi e 1 i he omal enein hih e ie ag eliminaion a a e inde ed

e e a iali i in od ed he a e o n a e n ion in a manne
ha i e ied eiel he anno a ed e ing hi el a al
mo i a ed an heehe o0 oed he e
o an analog o in om inaion ih edie ed a ialeal aion T o
a hie e Th ,0 e |l alogi e ome omal i aion o an a oah,

een hoghii illanoen e ion anin a e omea e o alang age ha
i no ongl no mali ing

Thi e 1 alo oide odi een emai a o einegaing he e | o
he an omaionin he one o0 a igge, ell e o ae em The e i
alen ein he Main Theo emha head an ageo in od ingee a e n a e
ag han he o he, he e ond lea e he eo he em he ame, and ma
heeoe e onideed oin od ele omlei oa e em o agelimina ion

a a la og amming lang age on eene e ion



nilno ehae eened agelimina ion nime,anda a o 0 e ing
hae oa adiional a iale al ao ha i e an odo agelimina ion
Wo Id ha haean ndeialee e on he emani o o og amming
lang age n ome ene, ehaealead gi en hean e o hi e ion he e 1
deiedin hela e ion ho ha he ageliminaion an omaion,a eened

hee,i o emaniall ell eha ed ha i i,e en ionall , in he lam da
al 1 n ai la, ingeihe oneo he oe aliie eenedin hela
e ion, eae i edinin e nali e ag elimina ioninoa nime on a

ei he ha ing

he e le— and o e a ional eman i
i hen el e
o
he e le——ando eaional emani
i hen el e
e e iel ,and hee neihe ae, e oidea ond an o maion ha
e om agelimina ion, iho in ing heo e aional heo o heme alang age
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