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outcome
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it fwill fnot falways fbe fas feasy fto
turnfo fanfintelligentfmachinefas
itfwasfiofturnfo fTay

smarter fithan fithe fbest fhuman
brains fin fpractically fevery fi eld
including fiscienti c¢ ficreativity
generalfwisdom fandfsocialfskills

Such fa fsystem fmay fbe fable fto
outsmart four fattempts fto fturn fit
o

doubt fi  that
superintelligence fiwill fiever fibe

Some fi

achieved

dates ficorresponding fito fiwhen
therefis fa fonefin ftwo frhance fof
machines fachieving fhuman level
intelligence

Thefmedianfestimatesfforfthefone
inftwofchancefwerefinfthef] ) /)
,) 0) frange fandf; ) 20fforfthefnine
inftenfcthance

Most fiexperts fiexpected fithat fiAl
would fiachieve fisuperintelligence
within fi. ) fiyears fiof fiachieving
human levelfintelligence

We fishould finot fitake fithese
estimatesftoofseriously

The fioverall firesponse firate fiwas

only fi. % fiand firesearchers

workingfinfAlfhavefanfincentivefto

boost fithe fimportance fiof fitheir
eld

The fiprospect fiof fiAl fiachieving
superintelligence fmay fseem ftoo
distantfiofworryfabout

Butftherefisfafrasefiofbefmadeffor
starting fto fthink fabout fhow fwe
canfdesignfAl
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itfismotftoofsoonftofaskfwhether
weftanfprogramfafmachinefiofact
ethically

Sometimes fhowever fithey fwill
face fia fichoice fibetween filives
Should fthey fbe fprogrammed fto

swerve

Teachingfethicsftofafmachinefthat
isfmorefintelligentfthanfwefare fin
afwide frange fof fi elds fis fa ffar
morefdauntingftask

One fsparrow fiobjects fithat fthey
should fi rst fthink fabout fhow fto
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NickfBostromfi farguesfinthisfbookfBuperintelligence fthat fit fivillfnot falwaysfbe fasfeasy ftofturnfo fan

intelligentfmachinefasfitfwasftofturnfo ffay : itfr 5 tofturnfo fasfeasyf1 fasfitfwasffBasyffiofi f&
. notfalwaysffi A ~ ).
Suchfafsystemfmayfbefableftofoutsmartfourfattemptsftofturnfitfo fHmayfbefablefiofVfrfi
sl ( - A d). attemptsfiofifrfi 2> turnfitfo f£h s
datesfrorrespondingfiofwhenfiherefisfafonefinfiwofthancefoffmachinesfachievingfhuman levelfintelligence :
corresponding fto fF fidates . to ft- fwhen®d. of fvrfi  4F (machines) +
(achieving).

researchers fivorking fin fAl thave fan fincentive fto fboost fthe fimportance fof ftheir fi eld fby ftrumpeting fits

potentialftofproducefmomentousfresultsffworking fin fAlfr fi . anfincentiveftofVfrfi . byfr
= . itsfpotentialfiofVfrfi
Butftherefisfafrasefiofbefmadefforfstartingfiofithinkfaboutfhowfwefranfdesignfalfi ffafrasefiofbefmadefforfiing
=~ 2 (tofbefmadefsfrase to A ).how# =about % . designfrfOfrfiofV e
A

.

Teachingfethicsftofafmachinefthatfisfmorefintelligentfthanfwefare finfafwidefrangefoffi elds fisfaffarfmore

dauntingftask : (Teachingfi fi elds) is ffarf¥fi = (). thanfwefare
fintelligentffl

They fwillftake fon fthefrhallenge fof ftraining fthe fowl fffor fexample fnotftofeatfsparrowsffivhenftheyfhave
successfullyfraisedfone : Z}(when) =t . (havefraisedfsfg & ). onefr
anfowl fnotfiofeatfrfio & H(not tofRk ).

Iffwefwantfiofmakefanfowlfihatfisfwise fandfnotfonlyfintelligent flet sfnotfoefiikefthosefimpatientfsparrows :
let stnotf¥fi =~ o+ thatfrfl A (A anfowl). notfonlyfrfi & (wise intelligent

&)
up (8t )

intellect mind -
practically A4t virtually -

outsmart ok , outwit -

estimate A( ) approximation -

incentive , motive deterrent

trumpet H proclaim downplay

momentous signi cant trivial

prospect , possibility -

pressing urgent -

swerve Ll E veer -

daunting intimidating manageable

fable 3 parable -
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o] o]’ ¥ 2 () -
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o % - 5= =2 & oy
=7|Eol gk & - = =] g3 7 ( Z ). outsmart
ourfattemptsfiofturnfitfo f&fi = 7t / trumpetingfitsfpotentialfrfi
= Y H 2] / affarfmorefdauntingfiaskffi o] /
thosefimpatientfsparrowsfrfy| =o] &} o] © H / anfowlfihatfisfwise fandfnotfonlyfintelligentfs
| Z / 235 91 Hefde nesfsfi = . itffurnfitfo ffEfi %> ©] / 93 these
estimatesfrf A - theirfi eldfsf / 94 theyffffiheyfarefalsofconsciousfbeingsffefi 7 / 95 theyfs
- theirfpassengersfrfi Z / 97 theyfifihefothersfefi = - oneffaisedfoneffifie-
2 = 2 o A4, 3
A 2 SR
4 3
12°5 BESDN X 243 Y1-94
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A
AN
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243 qd F On fidpril i) fi,) 4 fiscientists Y -100 - &

produced fithe f1 rst fimage fiof fia
black fihole fia ficentury fiafter
Einstein s fwork fhad fimplied fthe

existence

243 11 z some 100 fimillion filight years - + thatfof
distant fifrom fius fiand fihad fia
diameter fabout fi fmillion ftimes
thatfoffthefEarth

243 91 Z+ the fi famous fi Earthrise . -
photograph fitaken fiby fiwilliam
Andersfduringfthefi4l 3fApollof3
mission

pad

243 91 Z+ callsfonfusftofassessfourfplacefin =~ 9l 1
thefuniverse fbutftheftwofimages
pullfusfinfdi erentfdirections
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243 91 ZF emphatically fi displays f1 the -1
importancefoffmakingfthatfsphere
sustainable

)

243 11 & forces fus fito figrapple fwith fithe = forceftrfDftfiofVfifi +
strangeness fiof frhe funiverse fiof
whichfwefarefsuchfaftinyfpart

243 9q24 F a fiprivate filsraeli filunar fiprobe - ZF
Beresheet fi experienced f1 a
technicalfglitchfandfrrashedfonto
thefsurfacefoffthefmoon

243 92 & ZF like fElon fiMusk s fSpaceX fventure
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— Itsfefi
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243 92 Z+ now fiopen fifor fieveryone fito - Z

pad
qu

colonize fifor fiwhatever fipurpose
theyfwish fifftheythavefthefmeans
tofdofso7

243 93 &= Zk Space fSurveillance fiNetworks fare -9 0]

trackingfy, .) ) fentities

ot
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thanfimm

AL
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243 93 zF China s fdeliberate fdestruction fof : - - deliberate
onefoffitsfownfsatellitesfin forder
to ftest fan fanti satellite frocket?
added fi. /)) finew fitrackable
entities

243 93 z two fiyears filater fianother fi, . ) ) - accidentalf? fi 1|
were ficreated fby frhe faccidental
collisionfoffiwofsatellites

243 1441 the fmore fobjects fthere fare fthe = thefi ~, thefi .
morefcollisionsftherefwillfoe

243 9q44d creatingfafviciousfspiralfthatfwill =~ T -
eventually fmake ffrequently fused
orbitsfdangerousfplacesfiofoccupy
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OnfAprilfi) f}) 4 fscientistsfproducedfihefi rstfimagefoffafblackfhole fafcenturyfafterfEinstein sfworkfhad
impliedfthefexistencefoffsuchfextraordinaryfobjects fRafeenturyfafterfi fefi 100 ( ). hadfimplied
=X (3% 100 9FA °]). suchftfi +
Thefblackfholefitfshowed fwasfsome fDOfmillionflight yearsfdistantffromfus fandfhadfafidiameterfaboutfi
millionftimesfthatfoffthefEarth fHitfshowedfFfid ZA (itfefihefimage). someftfi = . +
thatfoffi fsfi (thatfrfthefdiameter B} Sh).
LikeftheffamousfiEarthrise fphotographftakenfoyfwilliamfAndersfduringfihefi4l 3fApollof8fmission fshowing
thefEarthfrisingfoverfihefsurfacefoffthefmoon fthefimagefoffthefblackfholefrallsfonfusfiofassessfourfplacefin
thefuniverseffiikefrfi =~ Z( ). takenfby frfi . showingfrfphotograph
. showftfDftfiing frallfonft Ot fiofV D ~

Earthrise fallowedfusftofseefourfplanetfasfafspherefinfspacefandfemphaticallyfdisplaysfthefimportancefof
makingfthatfspherefsustainable fHallowfr fOfrfiofV fseefAfasB fallowedfhi Zffl displaysffi &

Z) andd . makeftfOfrfCfiustainableffl

Seeingfihefblackfhole finfrontrast florcesfusfiofgrapplefwithfihefstrangenessfoffthefuniversefoffwhichfwefare
suchfaftinyfpart : Seeingfi fforces fforcefr fOfr frofV fof fwhichfrfwefarefsuchfaftinyfpartfoffihe
universe of  Z 2t &l suchfaftfi +

Isfthefsolar fsystem fand fthe fentire funiverse fbeyond fnow fopen ffor feveryone fto frolonize ffor fivhatever
purposeftheyfwish fifftheyfhavefthefmeansftofdofso7ffforfrfi 4t (everyone) + tofV fwhateverfrfi =

~ (& A ). dofsofefrolonize
Inf}) ) 2 fafsinglefevent? fi f? addedfi ) ) fnewfirackablefentities fandfiwofyearsfiaterfanotherf; . ) ) fwere

createdfbyfihefaccidentalfrollisionfoffiwofsatellites : afsinglefevent addedfi =8 s
4kl anotherfy . ) ) fifintitiesffifi . werefcreatedfoyfefi

thefmorefobjectsftherefare fthefmorefrollisionsftherefwillfbe fandfthefmorefrollisionsftherefare fthefmore
debrisfitherefwillfbe fereatingfafviciousfspiralfiithefi + StV fihefi + SfriVirh . (thereft

befi ). creatingfsfd =
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SpaceX s fiplan fito fiput fi.) )))
Starlink fsatellites finto fiorbit fiffn
addition fito fithe fi 3)) fialready
thereffl

infafphrasefthat frould fportendfa
di erentfwayfoffiookingfatfspace

modern filife fidepends fion fithe
uninterruptedfavailabilityfoffspace
infrastructures

Therefisfalsofafrisk ftofpeople fon
the figround fifrom fire entering
spacefentities

removing fisome fiof fithe fijunk
already fiin fiorbit fiis fia fimoral
imperative

suchfafdi cult ftask fthat fSpace
Force? the fnewest fbranch fof fthe
US fi military? is
substantialfprizes

fi o ering

The frisks fthat fspace fdebris fpose
imply fthere fis fsomething fwrong
withfiitteringfthefatmosphere

those fiwho fithink fithat fithe
preservation fiof fiwilderness fiis
importantfiorfitsfownfsake

is fthere fsome fintrinsic fvalue fin
preservingfplacesfbeyondfourfown
planet fias fithey fiwere fiprior fito
humanfrontact?7

fromfthefphysicsfinstitutefandfihe
faculty fof ftheology frespectively
atfthefUniversityfoffBern

Je fBezoss fBlue fiOrigin fwhich
envisages fia fiday fiwhen fiEarth s
resourcesfwillfbefinsu cient

The fbiological frontamination fof
extraterrestrialfenvironmentsfmay
befoffgreaterfroncern
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Thefsafetyfoffspace ightfwas fnotfsurprisingly fonefoffiNASA sfconcerns fbutfthefagencyfalsofreferred finfa
phrasefthatfrouldfportendfafdi erentfwayfofflookingfatfspace fiofitheflong termfsustainabilityfoffthefspace
environment fiSnot fsurprisingly frefi %+ AFQl. referredfi ftofi infafphrasefi f&r9l. thatfefi

Z . couldfsfi (" 4.

Theseftoncernsfarefreasonfenoughftofavoidfthefrreationfof fmorefspacefiebris fandftheyfalsofsuggestfthat
removing fsome fof fthe fjunk falready fin forbit fis fa fmoral fimperative fifreasonfenoughftofVfrfi &
(enough ). suggest fthat fr fge ( A shouldfi is). that

removingfl forbitfi fis

gl
od

Thatfis fhowever fsuchfafdi cultftaskfthatfspacefForce? thefnewestfbranchfoffthefUSfmilitary? isfo ering
substantialfprizesfforfanyonefwhofrtanfromefupfwithfthefiechnologyfiofdofit ffsuchfafifi + + thatfr

~ . N = SpacefForce . comefupfwithfefld . tofdofitfrftechnology to
e
Thefrisksfthatfspacefdebrisfposefimplyfiherefisfsomethingfwrongfwithflitteringfthefatmosphere : The
risksffi  fffv X Z that#] implyffi risks Zfffimply fi ¥ thatfi
somethingfwrongfwithftfi

itfisfrommonfiofdistinguishfbetweenfthosefwhofthinkfthatfprotecting fthefenvironmentfisfimportantfonly
becausefoffthefbene tsfitfbringsftothumansfandfthosefwhofthinkfthatfthefpreservationfoffwildernessfis

importantfforfitsfownfsake : it iz tofdistinguish fdistinguishfbetweenfAfandfB fthosefwhofsfi
g, protectingfthefenvironmentfi fis fihefbene tsffthatffitforingsfefi2 Z . for
itsfownfsakefsfl

Andr fGallifandfAndreasfiosch firomfthefphysicsfinstitutefandftheffacultyfofftheology frespectively fatfthe
University fof fBern fhavefiiscussedfthefimplicationsfof fextending fthefidea fof fsustainablefdevelopment fto

space firespectivelyfefi  ( Ep El 7 = 8 = ). extendfAfio
BfsfA B (offi ).

Je fBezos sfBluefOrigin fivhich fenvisages fafday fivhen fEarth sfresources fwillfbefinsu cientfto fsustain
humanityfandfwefwillfneedfiofirawfonftheMoonforfotherfobjectsfinfspaceffwhichfrfid ZA (A
BluefOriginf? fwhat 4 El 2. whenfefi 7 (A afday). % and®] &
drawfonffi

Therefare thowever fmanyfgoodfreasonsfiwvhy fevenfwithoutfattributingfvalueftofthefstarsfthemselves fwe
shouldfstrivefiofavoidfireatingfourfrornerfoffspacefasfnothingfmorefthanfafquarry fafrubbishfdump fandfa
lawlessflrontier freasonsfwhyfsfi 7 whyffH reasonsfffattributefAfiofBfefA B . striveftofV
avoidftfi (treating). treatfAfasBfifnothingfmorefthanfsfi %t ~©]

up - (wf )
portend ] foreshadow -
uninterrupted 20 continuous interrupted
imperative o], necessity -
substantial 4+ considerable negligible
litter ( &) - cleanfup
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awe z+ wonder contempt
compelling convincing unconvincing
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descendant o spring ancestor
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2 ot i ot o - A ( & — seemflikely)
3 (perhaps). afdi erentfwayfoffiookingfatfspacefrfi
' | gk (couldfp 5 ) / afmoralfimperativefrfi o] o]
/ forfitsfownfsakefsfi 3L AF 8| / repeatfihefsamefmistakesfefés: =
il &  HA<%7] / afguarry fafrubbishfdump fandfaflawlessffrontier fefi ,
, / 244 91 thefagencyfefi / 93 Theseftoncernsfsfi B} <= & - AF
&l - Thatffthatfisfifiofdofitfr i o] / 94 itfhrotectfitffef / 95 Thatfthoughtfefi
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RightsfforfRobots7fifCanfAlfBefEthical7 fiffhould

¥ 40
WefColonizefDuterfspace7fifi  PDFf;., ,/0 ffl
-2 %16 (90%) + 1 (0%) = 100%. E A =t
LB Ao e A
L a | 3 ? SuperhumanfAlfvillfsurelyfArrivetbyf; ) 2)
[5.44] HowfNovelsfandfFilmsfimaginefRobots

Feeling fawe fat thow fvast fthe frosmosfisfdoes ot foyfitself
givefusfafronvincingfethicalfreasonftofieavefnofiracesfinfihe
partsfoffspacefwithinfreach fEvenfso fthefauthorstholdfthat
therefarefmanyfgoodfreasons fnonefrequiringfusfiofgivefihe
starsfanyfvaluefofftheirfown florfrefusingftofireatfourfpartfof
space fas fnothing fbut fa fmine fa figarbage fdump fand fa
frontierfwithout flaws fSustainablefdevelopmentfistkey fiWe
can fibegin fiwith fiour fisafety fiand fithe fihealth fiof fiour
environment fthenfwidenfourfroncernfiofthefgenerationsfto
comefandftofthefchancefthat fotherfsentient forfintelligent
beingsfexistfbeyondfourforbit

Spacefexplorationfshouldfstopfuntilfallfdebrisfisfcleared
Thefstarsthavefvaluefinfthemselves fsofspacefmustfstay
untouched
Nearbyfspacefshouldfbefdevelopedfsustainably fnotfused
asfafmerefguarryforfdump

Our fawe fat fthe funiverse fis fthe fbest freason fto fprotect
space

Anyone fwith fthe fmeans fmay frolonize fspace ffor fany
purpose

2. 1 G| & ?[5.43]

Novelsfandfi Imsfraisefafdarkerfguestion3will fwefonefday
need fito fiprotect fiour ficivilization fifrom fithe fiintelligent
machines fwe fourselves fhave fbuilt7 fSome fipeople fthink
superhuman fmachine fintelligence fis fbound fto farrive fby
, ) 2) fatftheflatest fandfiffitfdoes fivhatfwillfmatterfmostfis
whetherfthosefmachinesfareffriendly fMuchfe ortfnowfgoes
into fkeeping four frreations ffrom fturning fagainst fus fand
makingfsurefthatfmachinesfasfrleverfasfwefare forfrleverer
sharefourfrvalues fFarfiessfattentionthasfgoneftofthefreverse
worryJthatfwe fnotfthefrobots fwillfbefthefonesfdoingfthe
harm fRobotsfarefmere fproperty ftoday fbut fsuppose fthey
grewfromplexfenoughftothaveffeelings fisfthefhumanfbrain
afterfall fanythingfmorefthanfathighlyfromplexfmachine?

30

MakingfintelligentftMachinesfsharefDurfValues
WhyfRobotsfCanfNeverfiiavefFeelings
ShouldfiVeffFearfRobots forfshouldfRobotsfFearfis7

3. a &l 3 ? [5.43]

Forecastsfoffwhenfmachinesfwillfequalforfovertakefhuman
intelligencefrallfforfsomefskepticism fOnlyfi fpercentfoffihe
expertsfsurveyedfresponded fandfpeoplefworkingfinfAlfhave
afmotiveftofmakeftheirfi eldfseemfimportantfbyfadvertising
the fidramatic fresults fit fimight fbring fiOn fttop fiof fthat
superintelligence fmay flook ftoo fremote fto fbother fabout
when fifar fimore furgent fiproblems fiare ficrying fiout fifor
attention fEven fso fthe fauthor fbelieves fthere fare figood
groundsfforfstartingfnow ftofthink fabout fhow fAlfmight fbe
built fso fthat fit fgives fiweight fto fivhat fis fgood for fbad ffor
humansfend findeed ffor fevery fsentient fbeing fmachines
includedfifftheyftoofturnfoutfiofefronscious

Expertsfagree fthat fsuperintelligence fwill farrive fiwithin
thirtyfyears

Despite fshaky fforecasts fwe fshould fstart fthinking fnow
aboutfdesigningfAlfthatfronsidersfallfsentientfbeings
Because fiforecasts fiabout fisuperintelligence fiare
unreliable fweftanfsafelyfignorefihefissuefforfmow
Alfresearchers fshould fstop fmaking fpredictions febout
theirfi eld
Morefpressingfproblemsfmustfbefsolvedfbeforefwefthink
aboutfAl
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4. let sfnotfbeflikefthosefimpatientfsparrows
a 3l | ? [6.0Z]

Bostrom fiopens fiSuperintelligence fwith fa fifable fiSome
sparrowsfdecidefitfwouldfbefwonderfulfiothavefanfowlfhelp
themfwithfnest buildingfandfwithfiookingfafterftheirfchicks
softheyfsetfo finfsearchfoffanfowlfegg fAfsinglefsparrow
protestsfthatftheyfoughtfiofworkfoutfi rstthowfanfowlfmight
beftamed fbutfthefrestfareftoofeagerftofstartfthefthrilling
newfprojectftoflisten fTheyfplanftofdeal fvith ftrainingfthe
owl fteachingfitfnotfiofeatfsparrows fforfinstance fonlyfafter
they thave fmanaged fto fraise fone fif fthe fowl five thope fto
createfisftofbefwisefandfnotfmerelyfclever flet smotfbeflike
thosefimpatientfsparrows.

We fshould fwvork fout fhow fto fmake fa fpowerful fAl fact
ethicallyfoeforefwefpuildfit
Wefshouldfgivefupfiryingftofbuildfintelligentfmachines
We fshould fraise fintelligent fmachines fas frarefully fas
birdsfraiseftheirfchicks

We fshould fimake fimachines fimore fintelligent fbefore
teachingfthemfethics

We fshould fiet fiAl fexperts fidecide fwhich fprojects fto
pursue

5. thefiwofimagesfpullfusfinfdi erentfdirections
a | 3 ? [5.43]

OnfAprilfi) fi) 4 fthefi rstfpicture fof fafblack thole fivas
released fathundredfyearsfafterfEinstein sfworkfhadfpointed
to fsuch fstrange fobjects fiThe fblack thole fiay froughly f00
millionflight yearsfawayfandfwasfaroundfi fmillionftimesfas
widefasfthefEarth fLikefiEarthrise fthefphotographfwilliam
Anders ftook fduring fApollof3 finfi4l 3 fshowing fthe fEarth
comingfupfoverfthefmoon fthisfimagefinvitesfusftofre ect
onfwherefwefstandfinfthefcosmos fyet fiheftwofimagesfpull
usfinfdi erentfdirections fiEarthrise fletfusfseefourthomefas
afballfi oatingfinfspacefandfshowedfhowfmuchfitfmattersfio
keepfthatfballfsustainable fwhereasfthefblacktholefcompels
usfioffacethowfstrangefthefuniversefisfandfhowftinyfourfpart
offit

Onefimagefwasfproducedfinf} ) 4 fwhilefthefotherfwas
takenfinfi4l 3
BothfimagesfshowfthatfthefEarthfisfatfthefrenterfoffthe
universe

Onefimagefisfaboutfphysics fwhilefthefotherfisfaboutfart
Onefturnsfusftowardfraring ffor four fownfplanet fwhile
thefotherfmakesfusffacefafstrangefuniversefinfwhichfwe
areftiny
Thefimagesfmakefpeoplefdisagreefaboutfwhetherfspace
shouldfbefexplored
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6.
[6.0%]

At fabout fthe ftime fiAlphaGo fwon fiMicrosoft s fichatbot
Taylor fdesignedfto fchat fvith fpeople fhbetween fi3 fandfy /
was flearning fa thard flesson fCallingfi fherselffi Tay fthe
programfwasfmeantfiofiearnffromfincomingfmessagesfand
slowlyfgetfbetterfatfkeepingfronversationsflively fwithinf; /
hours thowever fpeoplefhadfrtaughtfi fherfracistfandfsexist
views fandfoncefi fshefistarted fspeaking fwell fof fHitler
Microsoftfshut fher fdownfandfremovedtherfmostfo ensive
posts fThefauthorfrannotfsayfwhetherfthefpeoplefwhofmade
Tayfafracistfwerefracistsfi fthemselvesforfmerelyfthoughtfit
wouldfbeffunnyfiofspoilfMicrosoft stnewftoy finfanyfrase fset
beside fAlphaGo s fwictory fi  fherfidefeat fiwarns fus fabout
releasingfAlffromfafrule boundfgamefintofthefunpredictable
realfworld

*H
D

7.3 9 X9

? [5.43]

Venturesfbeyondfourfplanet foothfpublicfandfprivate thave
already fproduced fone fobvious fresultSfa fvast famount fof
debrisforbitingfthefEarth fSpacefSurveillancefNetworksfkeep
trackfoff], .) ) fobjects fAccording ftofestimatesffromfthe
EuropeanfBpacefAgency foverfafmillionfpiecesflargerfthan

cm fwereftircling fthe fplanet fearly finfi ) , , famongfthem
.1 0)) fbiggerfthanfi) cm falongfwithfi. ) fmillion fbigger
thanfimm finfj ) ) 2fChinafdestroyedfafsatellitefoffitsfownfon
purpose fwhile fresting fan fanti satellite frocket fand frhat
singlefeventfrreatedfi /) ) fnewfirackablefobjectsdiwofyears
afterward fian flaccidental ficrash fbetween fitwo fisatellites
producedfanotherf; . )) finflowforbits fivherefthefbulk fof
thefdebrisfisffound fmorefobjectsfwillfmeanfmorefrollisions
andfmorefrollisionsfwillfimeanfstillfmorefdebris

Z< 1009 g
2007 g g o
2022 10cm RE)
6,500 3
2y 3,400 E
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8. o g

a2 x| of ?[5.44]

Thesefdaysfrobotsfrarry fout fafwidefrangefoffjobs ffrom
waiting fon ftables fin frestaurants fto fmaking fbombs fsafe
Childrenfandfadultsfalikefplayfwithfrobotfioys fandfinfmore
andfmorethomesfroboticfvacuum frleanersfare fpicking fup
dirtfand fiffYfouTubefvideosfarefanythingfiofgofoy famusing
catsfasfwell fRobotsfeventhaveftheirfownfsoccerfiworldfCup
part fof fafproject fivhose fgoal fisfthat fbyf] ) 0) fafteam fof
robotsfwillfbeatfthefhumansfwhofwonfthefiatestfivorldfCup
Tofjudge ffrom fthe flevel fof fplay fat fthef; ) 4fRoboCupfin
Sydney thowever thuman ffootballersthave fnothing ftoffear
forfnow fOffrourse fchessfandfGofarefanotherfstory

] 3 = = o]
A 8l 2
& &l 2050 2+ A =
I
2019 = il | Es A E
9 a3
A
9 a , E ? [6.0]

Spacefdebrisfsuggestsfitfisfwrongfioflitterfthefatmosphere
Environmentalfethicistsfoftenfdistinguishfpeoplefwhofvalue
protectingfmaturefonlyfforfthefgoodfi fitfdoesfforthumans
fromfpeoplefwhofthink fwildernessfisfworthfi fpreserving
forfitsfownfsake fBeyondftheftarth fioo fwefmayfaskfwhether
tofprotectfsuchfplacesfbecausefdoingfsofi fbene tsfusfor
becausefkeepingfthemfuntouchedthasfintrinsicfvalue fT'wo
scholarsfatfthefUniversityfoffBern fAndr fGallifandfAndreas
Losch fhave fexplored fwhat fi  fitfiwould fmean fto fapply
sustainablefdevelopmentftofspace fAfhuman centeredfidea
isfthat fhumanity fmay fsomeday fsurvive fonly fby fspreading
beyondfthefEarth fafthoughtfbehindfie fBezos sfBluefDrigin

whatfimaginesfa ftime fivhen fEarth s fresources fran fno
longerfsustainfus
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) ARG s |
A ? [5.43]

NickfBostrom fvho theadsfOxford fiuniversity s fFuture fof
Humanity finstitute fargues fin fSuperintelligence fthat fan
intelligentfmachinefmayfmotfalwaysfoefswitchedfo fasfeasily
asfTay ffAffBvasf{ fdid9finfhisfde nition fsuperintelligencefis
anfintellectfthatfoutdoesfthefi nestfhumanfmindsfinfnearly
everyfarea fandfsuchfafsystemfmightfoutwitfourfe ortsfto
shut fit fdown fBostrom fand fVincent fiM ller fsurveyed fAl
experts faskingfthemftofnamefthefyearsfoyfwhichfmachines
wouldfhavefanfevenfrhance fandfthenfafd) fpercentfrhance
of fiBfffreach f( freaching9fhuman level fintelligence fiThe
medianfanswersfwerefy) /) , ) 0) fforfthefi rstfandfy ) 20ffor
the fsecond fand fmost fof fthe fexperts fiffiffi8vas f{ fwere9
expectingfsuperintelligenceftofarrivefwithinfi ) fyearsfafter
thatflevelfwasfreached

fAffl fAffl faffl

was reaching were

did reaching were

was reach were

was reaching was

did reach was
11 a , Q) =
of ? [6.0%]

Forfmorefthanfienfyearsfrobotsfhavetfhelpedfrarefforfolder
people fand fdemand fkeepsfi  frisingSfin fsome fwealthy
societies fithe fielderly fiform fia figrowing fishare fiof fithe
population fwhileftooffewfpeoplefarefwillingfiofworkfinfrare
homes fThefrobotsthandlefi fsimplefjobsfsuchfasfbringing
food fand fwvater fas fiwell fas fharder fones fsuch fas fgames
appointment freminders fand feven fsocial finteraction fisfit
wrong ffor fpeople fto fralk fwith fa frobot fi  finstead foffia
human forfforfparentsfiofhirefrobotsfiofmindftheirfchildren7
NoelfSharkey fafShe eldfprofessorfoffAlfandfrobotics fhas
wonderedfwhatfi fe ectfit fwvill thave fon fafchild fto fspend
longfthoursfwithfafmachinefthatfisfi fableftofexpressfreal
empathy funderstanding forfcompassion



Al K

12. c 7t 3§ | ? [6.0]

Supposefmachinesfreallyfrouldfbecomefronscious fiwould
wefthenfpayfattentionftothowftheyffeel7 fOurfrecordfgives
littlefromfort fAnimalsfarefthefsolefsentientfnonhumansfwe
havefsoffarfmet fandfthefwayfwefhavefdealtfwithfthemfgives
usfnofreasonfiofexpectfthatfwefwouldi fThefworry
deepens fwhen fwe frecall fhow fnew ftechnologies fbehave5
once fa fpowerful fdevice fbecomes fa ordable fit fusually
spreadsfguickly fand fbeyondfanyone sfrontrol fif fronscious
robotsfwerefturnedfoutfinflargefnumbersfwhileffew{people
regardedfthemfasfbelongingfiofourfmoralfcommunity fthe
outcomefrouldfbefmistreatmentfonfafmassivefscale

sellftonsciousfrobotsfatfafreasonablefprice
recognizefsentientfrobotsfasfmorefthanfmerefproperty
buildfrobotsfthatfarefmorefintelligentfthanfanimals
stopfusingfanimalsfinforderfiofdevelopfrobots
preferfrobotsfiofanimalsfasftompanions

13. 1 2 g , s c A
? [6.03]

Thesefworriesfarguefagainstfaddingfdebrisfandfpointfiofa
moralfidutyfiofrlearfawayfpartfoffihefjunkfnowfinforbit

InfFebruaryf] ) ,, fSpaceXsfplanftofaddfi) ))) fStarlink
satellitestbeyondfihefi 3) ) fnowfinforbitfiedNASAfiofwritefio
Americas fiFederal fiCommunications fiCommission fiSafe
space ightfwasfamongfitsfworries fffi fif¥etfitfalsofspokefof
keeping fthe fspace fenvironment fsustainable fin fthe flong
run fffn ffffEurope sfspace fagency fis fworried ftoo fsince
modern flife frelies fon fspace finfrastructure fthat frollisions
with fdebris fkeep fdestroying fffh fiffFalling fobjects falso
endangerfpeoplefbelow ftfi fHfhatfrask fhowever fisfsofhard
that fiAmerica s fiSpace fiForce fiis fio ering fbig fiprizes fifor
technologyfthatfranfdofit fifi fifl

14. a = ? [5.43]

Since fdriverless frars fare fnow fon fCalifornia s froads five
may fask fwhether fa fmachine fran fbe fprogrammed fto fact
ethically i fiMaking fifewer fierrors fthan fhuman fdrivers

H

improved fdriverless ficars fwill fsave flives fi  fSometimes
though fiheyfwillfhaveftofthoosefbetweenflivesIshouldfafrar
swerve fro fimiss fi fichild fidashing finto fthe fstreet fit fits
passengers frisk forfforfafdog7fi finfthefweekfthefi rstfblack
hole fimage fiappeared fisrael s fiprivate fiprobe fBeresheet
crashedfonfthefmoonfafterfaftechnicalffault fi fSuchfrases
may fteach fusfsomething fbut fa fdriverless frar fisthardly fa
superintelligent fbeing fi fiGiving fiethical ftraining fito fia
machine fthat foutthinks fus fin fmany fi elds fwould fbe ffar
harder
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15.
[5.42]

AlphaGo fafprogramfbuiltfiofplayfGo fstunnedfihefgame s
fans fby fbeating fiee fSidol fa ftop ranked fprofessional
fourfgamesfiofonefinfafi ve gamefmatch

fAffiGo thowever fusesfaffarfbiggerfboard fi4fbyfi4fagainst
chess sf8fbyf8 fandfitsfpossiblefmovesfoutnumberfthefatoms
infexistence fsofbrutefcomputingfpowerfseemedfunlikelyfto
beatfathuman sfintuition

fBffiwhy fshouldfthistbefnews7 fTwentyfyearsfearlier fiBM s
Deep fBlue thad fbeaten fGarry fKasparov fthen fivorld frhess
champion fButfDeepfBluefwonfbyfbrutefralculation fiooking
further fahead fthrough fmore fmoves fthan fany fchampion
could

fifffRather fthan ftrying fto fout calculate fsuch fintuition
AlphaGo flearned fby fplaying fvast fnumbers fiof fimatches
against fother fprograms fand fkeeping fivhatever fstrategies
worked finfe ectfevolving fwithin ftwofyearsfintofthefbest
playerfinfthefworld

fAffl ffoff fBffl
fBfl fTAfA ]
fBfl it AL
fiffi ffAf fBft]
fiffl fIBffl Al

olN
J

A &l % ?

16. a ¢ &l : (a),
faffl & 71 g 3 ? [5.43]

Thefdi cultfguestionfisthow five frould fknow fivhetherfa
robot fiis fitruly ficonscious fior fimerely fibuilt fito fiimitate
consciousness filts fiprogramming fio ers fia ficlue5fif fiits
designersfwrotefcodefmeantfonlyfiofcreatefthefappearance
offronsciousness fwefwouldfhavefmofgroundsfforfthinkingfit
conscious fif thowever fit fivas fgiven fhumanlike frapacities
thatfmight fasfafsidefe ect fproducefronsciousness fthere
wouldfbefgoodfreasonftofbelievefitfirulyfwas fiWhenfHarris
and fAnthisflooked fat fj 4/ frelevant fworks fon fthe fropic fin
,), fitheyfreportedfafbroadfronsensusfthatfsomefarti cial
entitiesfwillfonefdayfdeservefmoralftonsideration

fivhether fa frobot fis freally fronscious fran fbe fjudged
partly fby fhow fitfwasffAffi  fandfafi), freview
foundfwideff8ffi  fthatfsomefarti cialfbeingsfwill
meritfmoralfronsiderationfinfiheffuture

designedfi fagreement
designedfi fiisagreement
usedfi fagreement

pricedfi fdoubt
advertisedfi fdisagreement
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ThefRoboCupfprojectfhopesfihatfbyf; ) 0) fafieamfoffrobots
willfdefeatftheflatestthumanfiWorldfCupfchampions fthough
thef;) 4feventfinfSydneyfsuggestedfthisfisfstillffarfo fin
,), fHarrisfandfAnthisfreviewedf; 4/ frelevantfworksfonfthe
moralfstatusfoffarti cialfbeings fAlphaGofbeatfi.eefSidolfy
while fMicrosoft sfchatbot flTay fpicked fup fracist fideas fand
oncefshefpraisedfHitler fwasfshutfdown fOnlyfi %foffthefAl
expertsfsurveyedfby fBostromfandfM llerfreplied finfy ) ) 2
China s fdeliberate fdestruction fof fits fown fsatellite fadded
. /) ) firackablefobjects fandfspaceXfplansfioflaunchfi) ) ) )
Starlinkfsatellitesfbeyondfihefi 3) ) falreadyfinforbit

<QuUIZ>

ffffBy fwhatfyearfdoesfthefRoboCupfprojectfhopefrobots
willfbeatfthefhumanfiworldfCupfcthampions7

Answerforffffth
fhfffHow fmany frelevant fworks fdid fHarris fand fAnthis
reviewfinfy) , 7

Answerfforfiffiffi
thffByfwhatfscorefdidfAlphaGofbeatfieefsidol7

Answerfforfffiffh
ffiffiwhat fipercentage fiof fithe fiexperts fisurveyed fiby
BostromfandfM llerfreplied7

Answerfforfififfh
fhffiis fit ftrue for ffalse fthat fMicrosoft fkept filTay frunning
afterfshefpraisedfHitler7

Answerfforfifffh
fhfffiHow fimany fitrackable fiobjects fidid fiChinas fy ) ) 2
satellitefdestructionfadd7

Answerfforfthffh
fhffiHow fmany fnewfBtarlink fsatellitesfdoesfSpaceXfplan
toflaunch?

Answerflorfififfh
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