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-QWHOOLJHQW PDFKLQHV DU
ULVH

'RZHEHOLHYHLQ WHFKQRORJ\DV LQKH
SURJUHVV RUVKRXOGZHIHDU WKDW D 7

$—-DQG5RERWLFV

7KH OLQN EHWZHHQ WHFKQRORJ\ DUWL
URERWLFV LV SUREDEO\ VR HYLGHQW W
DQDO\VLV :KDW VKRXOGLQVWHDG EH D
ZRUNLVWKHHWKLFDODVSHFWV WKDW I
WHQLQWHUWZLQHG]VSKHUHVRILQTXL
SURFHHGLQJV IXUWKHU ZHVKRXOG WK
WLDWHEHWZHHQ WKH WZR

$, UHIHUV WR D PRUH FRPSOH[ DQG WK
WHOOLJHQFH DQG LW LV WKHUHIRUH
FRQFHSW WKDWFDQVSDQ WKURXJK D Q:
ORVW UHOHYDQWO\ KRZHYHU ZH FRXOC
FRPSXWHU VFLHQFH ] UHSUHVHQWLQJTC
HPSKDVLV RQ WKH FUHDWLRQ RI LQWHO
DV SRVVLEOH 7KHUH DUH D QXPEHU F
PRGHUQ ZLGHVSUHDG PDFKLQHULHV |
GRLQJ WKDQNV WR WKHLU $, )RU H[DPS
DOORZV RXU VPDUWSKRQHYV UHPHPEHL
LQWHOOLJHQW WR PDNHD SKRQH FDOC
RQ WKHLU FDSDFLW\ WR UHFRJQL]H RX!



,QWHOOLJHQW PDFKLQHV DUHRQ WKH

ZHDUHDVNLQJWKHPDQG WKHQ WR SUR
2UWRPDNHDQDFWLRQ

+HQFH LWLV QRW VXUSULVLQJ WKDW V|
IRUWKHFUHDWLRQ IRUD QXPEHU RIOLI
VXFKDV VHOI GULYLQJFDUV IRUH[DPSO
IRUDQHQRUPRXVDPRXQWRIGDWD SURF
WHUDFW LQWHOOLJHQWO\RQO\LIWKH\
HJRULJLQJWKH ZRUOG WKDW LV FRPPRQ
HQJLQHHULQJ (TXDOO\LPSRUWDQW LV
RXW VXSHUYLVLRQ OHDUQLQJQHHGV F
LQSXWV ZKLOHZKHQVXSHUYLVLRQLVD
VLRQVDQG FODVVLILFDWLRQDUHLQYRC

S5RERWLFV LV WKHRWKHU VLGH RI WKH F
GLIITHUHQW GHJUHHV RI $,LQ RUGHU W
MRE ZHDVVLJIQ WKHP

,Q VRPHLQVWDQFHV KRZHYHU URERW\
YHORSHG LIQQVEHIS PID S IHRUAQWR MLEHNS 19Q G L
$, EXWUDWKHURQWKHLQWHOOLJHQFH

JRUH[DPSOH WKH XVHRIDURERWLF DU
DW %URZQ S8@QLPHIGW.SHFLILFDOO\DW XV
JHQFH RI WKH SDWLHQW LQFOXGHG LQ W
WKHUDSHXWLFUHDVRQV DV WKH\ZHUH

KWWSV QHZV EURZQ HGX DUWLFOHV EUDL


https://news.brown.edu/articles/2012/05/braingate2

KDWNLQG RIHWKLFDO SUREOHPV

$OWKRXJK VXFK H[DPSOHV DUH GHILQH
WHUIDFH %&, WKLV W\SH RIKNFKDI@® FI
LFID@®G LW DVVXPHV D VXSHUYLVLRQ]L
]RI KXPDQ LQWHOOLJHQFH +HQFH PDN
WZHHQ $, DQG 5RERWLFVPRUHHYLGHQ\

KDWNLQG RIHWKLFDO SUREOHPV UHOD!
SRERWLFV"

,PSURYHPHQWY UHODWHG WR WKH LPS
URERWV DUH YDULRXV IURP WKH XVHRI
PHGLFDO FRQWH[WV WR WKHLQFUHDVH
RI'PDQ\ RI RXU HYHU\GD\JDGJHWV LW .
GHQ\WKDW OLIHFDQEHPDGHHDVLHUE

<HW PDQ\HWKLFDOLVVXHV DULVH IURF
ZHOO DQG ZH VKRXOG ORRN LQWR VRP}F
RQHV

6HOIl GULYLQJFDUV ZKR VKRXOG $- OHW

6HOIlI GULYLQJ FDUV RU $XWRQRPRXV
PDNLQJ )URP %0: WR 8EHU PDMRU WUL
DUH LQYHVWLQJ LQ SURMHFWY DLPHG
DXWRQRPRXV LQWHOOLJHQW FDU DEO
GLUHFWLQJ LW



,QWHOOLJHQW PDFKLQHV DUHRQ WKH

7KLV ZRXOG UHSUHVHQW D KXJH UHYRO:
ZRXOG QRW KDYH WR ZRUU\ DERXW SDUI
WRZQRULIZH KDG WRRPXFKZLQHDW Gl
EHDIIHFWHG E\LW :KDWZLOODIIHFW Wk
LVWKHVXUURXQGLQJVDORQJZKLFK LW
LQWHUDFWLRQ ZLWK RWKHU YHKLFOHYV

LV KRZZRXOGWKHFDUUHDFWWRD VLW
GHQW"

$ YHU\VXFFHVVIXO ZHEV L WHVSKMHRQMODULY
LQJWR FUHDWH D QXPEHU RI VWDWLVW|
ZRXOG UHVSRQG WR UHODWLYHO\ VLPLC
LQIJRQDIDPRXV SKLORVRSKLFDO WKRX
WRDYWRKHOH\ZHREOBM[SODLQPRUHLQ (
WKHXURVFLHQFH DSK®OB®WHUDWKH ZHE VL
WKH YLVLWRU LQ D SRVLWLRQ WR FKRR\
ZRXOGEHWKHULJKWEHKDYLRXU RUHO
VXFKDVLWXDWLRQ IRUWKHFDU WR KD
RYHUWZRROGODGLHV RUD KHDOWK\\R
VRFLDO VWDWXV DQG SDVWEHKDYLRXU
GHFLGLQJZKRVHOLIHVKRXOG EHVSDUF

7KHZHEVLWHLY YHU\LQWHUHVWLQJEH
FRQVLVWHQWKXPDQVaFKRLFHV PLIJKW |
FDVHWRFDVHPRUDODVVHVVPHQW RI W
LQMXVWLFH DQGE IRUWKHRSSRVLQJ

KWWS PRUDOPDFKLQH PLW HGX


http://moralmachine.mit.edu/

5RERWVDQGUHOD

VKRZV KRZ D KXPDQ H\HFRXOG EH DEOH
VSHFLILF YDULDEOHV WKDW FRXOG PDN
PRUDOO\DFFHSWDEOH]RUHYHQ PRUDC

5RERWVDQG UHODWLRQVKLSYV

KLOHZDLWLQJWRGLVHQWDQJOHKRZU
RXUVWUHHWY PXFKUHVHDUFKKDV EHF
LQPRUHDQGPRUHLQWLPDWH SDUW RIF
WRHQWHURXUKRPHV ZLWK DXJPHQWHC(

7KLVLVWKHFDVHRIFDUHURERWYV ] URLE
D QXPEHU RI SHRSOH LQ VRFLHW\ WKDW
VWDQW KHOSHU E\WKHLU VLGH ZKHQ QH
SOHZLWKGLITHUHQW IRUPV RI SK\VLFDC(
LWLHVY EHWKHP WHPSRUDU\RU SHUPDC
RIWKHSRSXODWLRQ WKDW VWUXFWXUL
QRZLWLVWKHHOGHUO\ EXWLWLV QRW
DNLQGHUJD UWHQNKIER MMHWD IPKW XU H

7TKRXJK SUREDEO\ PRYHG E\ JRRG LQW
RI WKLV WUHQG LQ GHDOLQJ ZLWK KXP/|
QXPEHURITXHVWLRQV WKDW DUH HYHU
JHW EDFN WR WKRVH LQ D VHFRQG EXW
RXWWKDWDWKUHDW WKDW RIWHQ JRHYV
JRQH RYHUORRNHG LQ WKH FDVH RI URE



,QWHOOLJHQW PDFKLQHV DUHRQ WKH

OLNHDQ\RWKHU WHFKQRORJLFDO JDGJ
RQKRZWKLVRSWLRQFRXOGEHXVHG E\

JRU H[DPSOH LW ZRXOG EH VXIILFLHQW
LQVLGHWKHKRXVHIRUDIHZPRPHQWV W
KRXVHDQG HPSW\ KRSHIXOO\ZLWKRXW
LQFUHDVH LQ GHSHQG HRPH DIERRRHOYW R UH
QHZ SRWHQWLDO ZRUULHV WKDW VKR XO
WKHVDNHRISUHVHUYLQJ W WHHRKSHRIR R JL
DW D XAHFRWWWYQWO\NOLYHLQ

$QHYHQPRUHVSHFLILFUDPLILFDWLRQ |
E\ ZKDW DUH FRPPRQO\ UHIHUUHG WR D
JUDPPHG WR VDWLVIVRXU VH[XDO QHHG\
KDSV PRUH] WKHUH LV URRP IRU WKH SF
QRORJ\WR KHOS VRPH SHRSOH LQ SDUW
DPSOHUHSODFLQJVH[ZRUNHUVLQDGG
IRUSHRSOH XQDEIRUWROIMWD RIPVBLSV C
SDUWLFXODUO\GUDPDWLFDFFLGHQW R

6WLOO GHVSLWH WKH VRFLDO YDOXH W
VHQW WKHUH LV FRQFHUQ RQ KRZ WKLV
VSKHUH FRXOG HQG XS DIIHFWLQJ VRFLF
WKHLPSDFWRIWKHVHLQWLPDWH HQWH

7TREHIJLQZLWK WKHDYDLODELOLW\RIS
XDO SDUWQHUV FRXOG FUHDWH D QXPEF

KWWSV Z7ZZZ IW FRP FRQWHQW E IHF H G
D H I DH "PKT M H UHJLVWUDWLRQUHTXLUHG



S5RERWV DQG ZI

VWDUWLQJ IURP RXU XQLGLUHFWLRQDC
SDUWQHULQDQLQWLPDWHDQG YHU\UF
FRXOGVRRQGHYHORSVLPLODUDWWLW
DQG EHKDYHDFFRUGLQJO\ZKHQ LQWHU
EHLQJV]ZLWKLQ WKH VH[XDO VSKHUH E

7KLV UHSHUFXVVLRQ FRXOG HDVLO\ IX}
JUDGXDO GHWWKKPRIGKIGBBIRR QJ RXU FLY
SRRUHULQ WHUPV RI VROLGDULW\ HPS
IRUD ZHOO IXQFWLRQLQJVRFLHW\

5RERWV DQG ZDUV

,Q UHODWLRQ WR WKH LVVXH RI SUHV
DQRWKHU YHUVLRQ RI URERWY QHHGYV
WKHUH KDV EHHQ D JUDGXDO LPSOHPE
DLUSODQHV GURQHV LQ ZDUV 5HPRW
RIWHQ VLWWLQJ LQ VRSKLVWLFDWHG O
SODQHW GURQHVDUHQRZZLGHO\XVHC
]PRVWO\] :HVWHUQ FRXQWULHV EDVLQ.
RQ WKH JURXQG WKDW WKH\ OLPLW W}
DQG KHOS SUHVHUYLQJ KXPDQ OLYHV |
VROGLHUV /HDYLQJ DVLGH WKH SROL
WKH SRVVLEOH GLVFUHSDQF\ RI YDOXH
LQVWDQFH ZHQHHGWRLQYHVWLJDWH
RIWKLVWHFKQRORJ\DVDPRUHFRPSOH



,QWHOOLJHQW PDFKLQHV DUHRQ WKH

DVLWZRXOG EHWRRHDV\WR VHH WKLV
WKLV ZDV WKH FDVH

6RPHKRZ UHODWHG WR WKH FRQFHUQ U
TXHVWLRQWKHLPSDFW WKDW WKLV GHV
GRHV DOUHDG\ KDYHRQRXUZD\RILQW
PDQEHLQJVDQG WKHZD\LQ ZKLFK LW FD
EH\RQG WKHVXSSRVHG JLYHQ IXQFWLRC

JRUH[DPSOH WKRVH SLORWY WKDW DU}
IURP WKHLU KRPH FRXQWULHV ILQLVK V
WKH\PLIJKWDV ZHOO KDYH NLOOHG VRP}
GHQW DQGJHWFDWDQROGDNHED BN U DQ @/
LFDOO\WKLVVFKL]RSKUHQLFZD\RIOLYI
GXFH PRUH SUREOHPV DQG LPEDODQFH
DQG WKHHITHFWV QHHG WR EHFRQVLGH!

$OVR LPSRUWDQW LV WR FRQVLGHU W
G\WWRSLDQ VFHQDULR Rl ZDU URERWYV
RQ WKHRW\WRQ@ZKHWKHU WR VKRRW RU QI
FRQVHQVXV WKDW ZH VKRXOG QRW DLP |
DEOH WR VKRRW D KXPDQ EHLQJ ZLWKR:
DQRWKHU KXPDQ EHLQJ EXW LW LV UHD:
LQ ZKLFK VXFK DQ RSWLRQ ZRXOG QRW |
SUREOHPDWLF (YHQPRUHUHOHYDQWO
WKH KDFNDELOLW\ RI WKHVH WHFKQROF
SRWHQWLDOO\FDWDVWURSKLF HITHFW\
KDQGYV



S5RERWV DQG DXWF

S5RERWV DQG DXWRPDWLRQ

/IDVWO\ LWLVLQHVFDSDEOH WR SRLQW
SDFWRIURERWY 3ROLWLFLDQV DFDGH
EHIXQ WR HQJDJH ZLWK WKH SKHQRPHC
WULDO DXWRPDWLRQ ZLWK PRUH DWWH
PDQ\DWKUHDW WR WKH MREV RI PDQ\

,QWKHDWWHPSWWRFODULI\ZKRLV WR
GHQW UHVXOWLQJIURPDPLVWDNHPDG
SDUOLDPHQW KDV UHFHQWO\SURSRVHC
FKLQHV VR WR PDNH WIKRHP \DHIDOLNVQ O L
KDV JHQHUDWHG DQ LQWHQVH GLVEXVYV
DVWKHJHQHUDO SXEOLF DV PDQ\VHH \
WRZDUGV WKH FUHDWLRQ RIDGGLWLRQ
UHDG\VKRUW RIMREVDQG RYHUSRSXO!
LQFUHDVLQJDXWRPDWLRQRIRXU FKDL
RIWKH SRVLWR¥ERWHRHRADONIWH R QFUHD VH
SHQGHQFHDQG FRQVLGHUDWLRQ RI UR|
GHFUHDVHRIYDOXHRIKXPDQEHLQJV]:

THFKQRHQWKXVLDVWY LQVWHDG DIILU
WRZDUGV JUHDWHU VRFLDO MXVWLFH D
ORZLQJ URERWV WR LQGHSHQGHQWO\ (
DQG DOLHQDWLQJ MREV ZH ZLOO HQVX

KWWS ZZZ HXURSDUO HXURSD HX QHZV HQ SUH
,35 URERWY DQG DUWLILFLDO LQWHOOL
HX ZLGH OLDELOLW\ UXOHV


http://www.europarl.europa.eu/news/en/press-room/20170210IPR61808/robots-and-artificial-intelligence-meps-call-for-eu-wide-liability-rules
http://www.europarl.europa.eu/news/en/press-room/20170210IPR61808/robots-and-artificial-intelligence-meps-call-for-eu-wide-liability-rules
http://www.europarl.europa.eu/news/en/press-room/20170210IPR61808/robots-and-artificial-intelligence-meps-call-for-eu-wide-liability-rules

,QWHOOLJHQW PDFKLQHV DUHRQ WKH

KXPDQ EHLQJVWRIROORZWKHLURZQFU
VHOYHV ZLWK D PRUH XQLTXH SURIHVVL
LV RI FRXUVH YHU\ WHPSWLQJ HEXW WKH
WHUQHW H{BSHAWHGWR JXDUDQWHH D G
GHPRFUDF\DQG PRUDO JURZWK IRU KXP
XVWREHFDUHIXOLQ WKHDVVHVVPHQW

JXUWKHU UHDGLQJV

SLWVFK . /ILPLWV DQG RSSRUWXQL
LQJFRPPXQLFDWLRQDO FRQGXFW IRU YV
ZRUOG"7TRZDUGHQDEOLQJD URERW WR |
FRPSHWHQFARFLHW\SS KWWSV
RUJ \%

6FKHXW] 0 7 $UQROG YHDWV Z|
1RUPV OHDQV DQG ,GHDQURERW.FVSE
5RERWLFRVDWS\S, GRL RUJ IUREW

9HUXJJLR * 6ROLV - 0 9DQ GHU/RRYV
(WKLFV $SSOLHE WBRRBREWWH\FV$XWRPDV
DIJLQH SS KWWSV GRL RUJ

"HLVV 6 5DXQFK\ URERWLFV WKH
KWWSV KFUL EURZQ HGX UDXC
HWKLFV RI VH[ERWYV


https://doi.org/10.1007/s00146-015-0629-0
https://doi.org/10.1007/s00146-015-0629-0
https://doi.org/10.3389/frobt.2016.00032
https://doi.org/10.1109/MRA.2010.940149
https://doi.org/10.1109/MRA.2010.940149
https://hcri.brown.edu/2013/06/18/raunchy-robotics-the-ethics-of-sexbots/
https://hcri.brown.edu/2013/06/18/raunchy-robotics-the-ethics-of-sexbots/

5HODWHG YLG

5HODWHG YLGHRYV

OLUNR *DUDVLF :KDWNLQGRIHWKLFDC
DQGS5RERWLFV"
KWWSV 7Z7ZZ \RXWXEH FRP ZDWFK"Y M

OLUNR*DUDVLF 5RERWVDQG $XWRPDW
KWWSV z2ZZ \RXWXEH FRP ZDWFK"Y )

5HODWHG GLVFXVVLRQ

6HHDOVRWKHGLVFXVVLRQUHODWHG W

KWWSV FRPPXQLW\ WXKK GH W FKD:
PDFKLQHY DUH RQ WKH ULVH GR ZH EI
DV LQKHUHQWO\ UHSUHVHQWDWLYH R
IHDU WKDW D WHUPLQDWRU LV RQ LW


https://www.youtube.com/watch?v=jbL7F7kJRc8
https://www.youtube.com/watch?v=6FOKx41e_y0
https://community.tuhh.de/t/1-chapter-intelligent-machines-are-on-the-rise-do-we-believe-in-technology-as-inherently-representative-of-progress-or-should-we-fear-that-a-terminator-is-on-its-way/525
https://community.tuhh.de/t/1-chapter-intelligent-machines-are-on-the-rise-do-we-believe-in-technology-as-inherently-representative-of-progress-or-should-we-fear-that-a-terminator-is-on-its-way/525
https://community.tuhh.de/t/1-chapter-intelligent-machines-are-on-the-rise-do-we-believe-in-technology-as-inherently-representative-of-progress-or-should-we-fear-that-a-terminator-is-on-its-way/525
https://community.tuhh.de/t/1-chapter-intelligent-machines-are-on-the-rise-do-we-believe-in-technology-as-inherently-representative-of-progress-or-should-we-fear-that-a-terminator-is-on-its-way/525




+RZIDUVKRXOG KXPDQ
HQKDQFHPHQW JR"

+XPDQ (QKDQFHPHQW

+XPDQ HQKDQFHPHQW +( KDV JDLQHG
DQG SRSXODULW\ LQ WKH ODVW GHFDG
D VXEVWDQWLDO LQFUHDVH LQ WKH Q;
LQ WKH WRSLF QDPHO\ QDQRWHFKQ
LQIRUPDWLRQ WHFKQRORJ\ DQG FRJQL
UDSLG LQQRYDWLRQ LQ WKHVH ILHOG\
VSDFH IRUVSHFXODWLRQ RYHU WKH PR
WR LPSURYH RU H[SDQG KXPDQ FDSDFL\
PHQWDWLRQ RI JHQHWLF HQJLQHHULQ
VR WR JLYH ULVH WR D QXPEHU RI VXEJL
HQKDQFHPHQW &( PRUDOHQKDQFHPH
HQKDQFHPHQW ((

ODQ\DFDGHPLFVLQWKH:HVWHUQ ZRUO
WLVWV DQG SKLORVRSKHUV QRZIDYRX
PDQ EHLQJVY ZLWK WKH WRROVLRIZWHFLHC
FDQ ZHMKRRPIBWLPHYV XVHG WR VXPPDL
7TKHDSSHDO RIUHGXFLQJKXPDQ ZHDNQ
SURYLQJDUDQJHRIKXPDQDELOLWLHV |
DQG SROLWLFDO  TXHVWLRQV UHPDLQ D'

7KLV SDUW RI WKH FKDSWHU EXLOGV RQ VRPHRI P
*DUDVLF 0 ' +XPDQ (QKD QFX\P\W QWO @ B G8
=HDODQG -RXUQDO REEXURSHDQ 6WXGLHV



+RZIDUVKRXOG KXPDQHQKDQFHPHQW

PDNH D JHQHUDO GLVWLQFWLRQ EHWZH
Rl +( GHVFELRBGEBWDIORRDULILYWK X PD QL
GHSHQGLQJRQWKHFRQWH[W DQG WKR\
WKHKXPDQ FRQGLWLRQ WKDW JR EH\RQ
ODWWH U JUR XBLRFR R WURY DWKIHY HV

KDW GR ZH PHDQ ZKHQ ZH WDON DERXW +
(QKDQFHPHQW™

6LQFHWKHLQFHSWLRQRIWKLV GLVFXV"
EHFFD 5RDFKH KDYH GHPRQVWUDWHG W
PHQWVLQQDQRWHFKQRORJLHV V\QWKE
JHQHWLFHQJLQHHULQJKDYHFUHDWHG
HUDWLRQ RI ZKDW LW PHDQV WR EH KXP
ZD\'V DQG WR ZKDW H[WHQW ZH VKRXOG
LW\aV QDWXUDO GLVSRVLWLRQ 1RZ QR
KXPDQ FDSDFLWLHVRIDQLQGLYLGXDO |
OHYHOV EHIRUHDQ LQMXU\RU LOOQHVYV
DOVREHHQKDQFHG

$ FRPSDULVRQ EHWZHHQ HQKDQFHPHQW
WLYH :KLOHWKHUDS\DLPVWRIL[D SURI
WKHUHE\DOORZV WKH LQGL@RGRDO MR
HQKDQFHPHQWDLPV WR EUHDN WKH EDU
EH\RQG WKH QDWXUDO OLPLWV RIPDQNL
WLQFWLRQ QHHGV WR EH FODULILHG +H
GHILQHGDV D GHVLJQHGWRUH HVWDE



KDWGRZHPHDQ ZKHQ ZH WDON DERX

WLRQDOLW\ E UHYHUVLEOH F OHVVLQC
KDQFHPHQW ,Q FRQWUDVW HQKDQFLQ
WR PRYHWKHOHYHO RIIXQFWLRQDOLW
HDVLO\UHYHUVLEOH F PRUHLQYDVLY
DS\ 7KHIROORZLQJH[DPSOHHOXFLGDV
7KHDYDLODELOLW\ SXUFKDVH]DQG XV
EHMXVWLILHGDV SDUWRIWKHWKHUDSH
ZKHUHDV WKHSURFHVVRIQHXUDOLPS!
LQJRQHaVPHPRU\E\ ZRXOGQRW :KL
WKUHVKROG EHWZHHQ WKHUDS\DQG HC
EDWH LWLVQRQHWKHOHVVLPSRUWDQ
IRUWKHWHUPV FRQVLGHUHG

7KHIDPRXV H[DPSOH RIWKH 6RXWK $1UL
WRULXV HQFDSVXODWHY WKH FXUUHQW
WLQFWLRQ EHWZHHQ HQKDQFHPHQW D¢
ILEXODH KHKDG KLV OHJV DPSXWDWH G
\RXQJDJHDQG UHSODFHG ZLWK SURVW
FRPPLWPHQW WRWUDLQLQJDQG WR WK
RIJOH[ )RRW &KHHWDKV LQ 3LVWRUL
7 PJROGPHGDO

'KHQ KLV UHVXOWYV VWDUWHG WRRRD W F |
PDOXQQHUV KRZHYHU WKH GHEDWH RY'}
PHQWWXUQHG LQWR D SROHPLF ,Q |
FLDWLRQ RI $WKOHWLF )HGHUDWLRQV

ULXV ZDVDEOHWRUXQDW WKHVDPHVS
ZKLOHXVLQJOHVVHQHUJ\DQG WKDW KL



+RZIDUVKRXOG KXPDQHQKDQFHPHQW

DQDGYDQWDJH RYHU D EQ IF FEFRRRLGH & \VDIWG
GDUGV ZKHQ 3LVWRULXV VWDUWHG XVL
KH KDG PHUHO\ XQGHUJRQH WKHUDSH X\
VLWXDWLRQ ZKHUH KLV DUWLILFLDO OLTF
WR EH D WHFKQLFDO DGYDQWDJH KH ZC
GHUJRQH HQKDQFHPHQW 21 FRXUVH W]
PRUH JHUPDQH WR WKH HWKLFDO DQG SF
WKHUDS\YHUVXVHQKDQFHPHQW GHEDW
SHUVRQ LQ TXHVWLRQ LV UHVSRQGLQJ
RYHU ZKLFKV KHKDG QRFRQWURO"

(QKDQFHPHQWY OLNH WKRVH LQ WKH 3L
SK\WLFDO RQHV KHQFH]LQDVHQVH]OF
SDUW RI WKH +( DJHQGD DQG VXUHO\ GH
ZLOO OHDYH WKH PRUH FRQWURYHUVLD
WKH FKDSWHU RQ HQYLURQPHQWDO HW
WKRVH HQKDQFHPHQWY WKDW LQVWHD
RU VLPSO\ FKDQJLQJ VRPH RI RXU OHV
FKDUDFWHULVWLFV VXFKDV SUHGLVSR\
OLIH DQG SHRSOH DV ZHOO DV RXU LC
UHVSRQVHV <HW EHIRUHPRYLQJWRDQ
RI QRQ SK\VLFDO HQKDQFHPHQWYV ZH V
VRPHRIWKHDUJXPHQWY PDGH IRUDQG |

KWWS RVFDUSLVWRULXV FRP


http://oscarpistorius.com/

JHDUV IURP WKH

JHDUV IURP WKH SDVW

$VHQKDQFHPHQWY HVSHFLDOO\WKH S\
JHQHWLF RQFH WKDW WKH SROLWLFDO
LWLV XQHVFDSDEOH WR WKLQN RI HXJH
RORJ\KDG LWV JHQHVLV LQ *UHDW %UL
FHVV LQ WKH 8QLWHG 6WDWHV WKH ILH
ZLWK 1D]L*HUPDQ\ DQG WKH DWURFLRX
SURMHFWV ,W LV QRVXUSULVH WKDW \
ULHQFH RI WKH 1DWLRQDO 6RFLDOLVW
LQ (XURSH DQ HVSHFLDOO\ GLIILFXOW \
JUHDW *HUPDQ VRFLRORJLVW DQG SKLO
LQ KLVEERRNXWXUH R +KPDBWR/XIJKW [RU.
WKHIROORZLQJDUJXPHQW DJDLQVW H X
DQ\IRUPRIJHQHWLF HQKDQFHPHQW WR
GHUPLQHWKHDXWRQRP\RIWKRVH\HW

$PRQJRWKHU FULWLTXHV DJDLQVW +DE
WLFXODUO\V\UHOHYDQWDQG ZRUWK RI F
JLUVW RQHFRXOGDUJXHWKDW WKH OL
RP\WKDWDVHYHUHO\GLVDEOHG SHUVR
DVDUHVXOWRIDODFNRILPSOHPHQWD
KDQFHPHQW WRROV ZLOO EH D PXFK JUl
RQWKHLQGLYLGXDOaVIUHHGRP WR SXI
LOQOLIHWKDQWKHNQRZOHGJH WKDW KFE
JHQHV VFLHQWLILFDOO\ 6HFRQG ZHF
JXPHQW SXW IRUZDUG E\ 1LFKIREGHDAD$®J D



+RZIDUVKRXOG KXPDQHQKDQFHPHQW

(XJHQUAVZHDFFHSW]DVZHGR]HQYLURC
PHQW HJ SULYDWHVFKRROV PXVLFOH
LWLHVDQGVRRQ DVDFFHSWDEOHSDUF
ZHQRWWKLQNRIJHQHWLFHQKDQFHPHGQ
SULQFLSOHV"

2l FRXUVH WKH FRXQWHUDUJXPHQW WR
VKRXOG EH SHUPLVVLEOH FRXOG DOVR E
DIILUP WKDW JLYHQ WKDW HQYLURQPH
GXFLQJDQ HYHU JUR Z LK) \OHDE EVBKRWHE H H Q
QRWWQYG LQ OLIJKW RI WKH QHIJDWLYH PRL
WKDW WKLV HQWDLOV LW ZRXOG SURED
JHQHWLFHQKDQFHPHQW HLWKHU

SROLWLFVDQG (QKDQFHPHQWYV

6DUDK &KDQ DQG -RKQ +D U WDLQY DGR R QB W
PHQW DV ZHDUHXVLQJWKHWHUP LV VF
YLGXDKLY FRPPRQO\VKDUHG WUDQVKXP
HQKDQFHPHQW FRXOG EH VHHQ DV VXIIL
WLYH MXVWLFH LV QRW WUXO\ D FHQW U
RJ\ $IWHU DOO DW WKH URRW RI +( WK
RI SURJUHVV 5HOHYDQWO\ WKH VDPH +
WZHHQ +(DQG WKH XVH RI FDQGOHV DII

&KDQ 6 - +DUULV ,Q 6XSSRUW RWXEBREQ (Q
LQ (WKLFV /DZ DQG THFKQRIOWWSY GRL RUJ



3ROLWLFV DQG (QKE

QRW EDQ WKH IRUPHU LQ OLJKW RI WKH
FHLYHWRKDYHDFKLHYHG WKURXJK WK1
WKLQJV ZH KDYH WR ZRUN RQ +DUULV V
PLQLPXP ZDJHVDQG VRRQ

,Q UHVSRQVH WR WKLV KLVWRULFDO D¢
WKH SRWHQWLDO RXWFRPHV RI IXWXUF
LW PLJKW EH ZRUWK DSSO\LQJ D /HIW +
FRQVLGHU WKDW WKH H[DPSOH SURSRYV
VWUDWH WKDW WKHDGYHQW RIFDQGOF
ZKLFK WKH OHYHO RI H{TSORLWDWLRQ RI
SRLQW 7KH LQGXVWULDO UHYROXWLR
FHUWDLQ EHQHILWY DQG SURJUHVVHV
EXW LW LV HTXDOO\ WUXH WKDW LW UH:
GHOLQHDWLQJRQFHDQG IRUDOO WKH
FRXQWULHV ,I VXFK D JDS KDV EHHQ F
VLQFHLWV LQFHSWLRQ DUHZHVXUH W}
UHYROXWLRQ WKDW PLJKW UXQ DORQJ
LPSRUWDQWO\ FRXOG ZHFRQYLQFLQJ(
ZRXOG FRQVWLWXWH DQ HQKDQFHPHQV
UDWKHU WKDQ RQO\IRUD VHOHFW RU O

, WDSSHDUV FOHDUWKDWWKHUHDUHD C
EXWEHIRUHSURFHHGLQJVLQDQDO\VLC
FKHPLFDOHQKDQFHUV ZHVKRXOGILUV
WKDWLQVWHDG XVHHOHFWULFLW\WR L
RWKHU KXPDQ EHLQJV



+RZIDUVKRXOG KXPDQHQKDQFHPHQW

1RQ —QYDVLYH %UDLQ 6WLPXODWLRQ

1RQ ,QYDVLYH %UDLQ 6WLPXODWLRQ 1
QXPEHURIVXEJURXSYV

7UDQVFUDQLDO PDJQHWLF VWLPXODWL
GXFWLRQWR SURGXFHHOHFWULFFXUUF
VNXOO DOORZLQJIRUERWK QHXURVWLF
WLRQ 7KHPDLQ XVHVRIUHSHWLWLYH 7
OLQNHG WR WKH GLDJQRVLV DQG WUHDW
ZHOODVWKHVWXG\RIEUDLQ IXQFWLRQ
DOVREORFNWKHDFWLYLW\RIFHUWDLQ
UHYHUVLEOH PDQQHU SRODUL]JLQJQHX

7UDQVFUDQLDO FXUUHQW VWLPXODWLR
RQ WKHVFDOS WR GHOLYHU D ZHDN FXUL
7KHUH DUH VHYHUDO WHFKQLTXHV RI W&
UHFW FXUUHQW VWLPXODWLRQ W$&6 V
UHQW VWLPXODWLRQ DQG W516 WUDQYV
XODWLRQ ] EXW PRVW VWXGLHV DUH IR
PDLQO\XVHG WR PRGXODWH H[FLWDWLR
WHUDQGLPSURYHFRJQLWLYHIXQFWLR

$QGUHD /DYD]]D LV WR EH WKDQNHG IRU KLV F
DXWKRUHG SDSHU WR ZKLFK , UHIHU H[WHQVLYHO
0' *DUDVLF +RZ 1RQ LQYDVLYH %UDLQ 6W|
YDGH 2XU GSKHUJ-RRUQXD/[WRFI&RJQLWLSYSH (QKDQF#
KWWSV GRL RUJ



1RQ ,QYDVLYH %UDLQ |

7KH XVH RI1,%6 LV WKH FRPELQDWLRQ
FKDUDFWHULVWLFV ZLWK WKH VSUHDG
SXUSRVHVLQ ERWKFRIJQLWLRQDQG VS|
SULVLQJO\ WKHJUDGXDO VSUHDG RI W|
LQSDUWLFXODU]ZDVILUVW PRWLYDWH

7KH LQVLIKW WKDW WKH DSSOLFDWLR
PRGLI\ WKH IXQFWLRQ RI WKH QHUYR>
SURJUHVVLYH FRQILUPDWLRQV DQG WHF
FDQ EH XVHG WR QRUPDOL]JH DUHDV RI LC
LOOQHVYVY ,QGHHG VHYHUDO VWXGLHV
KDYHD SRVLWLYH HIITHFW RQ PRRG LQ S
ZKLOH W'&6 FDQ KDYH DQ DSSDUHQW W
FKURQLF QHXURSDWKLF SDLQ SDUNLQ
WLQQLWXYV WUDXPDWLFVSLQDO FRUG
DGGLFWLRQ HYHQ WKRXJK W'&6 KDV QR
))$IRUDQ\ WKHUDSHXWLF DSSOLFDWLR
DUH SUHVHQW OR ARMDAIEH B B B/ DRQ

$PRQJ RWKHU DUHDV RI HQKDQFHPHQW
VSHFLDO DWWHQWLRQ SHUKDSV PHPRL
SHUFHSWLRQ PDWKHPDWLFDO FRJQL
PRWRUVNLOOV FUHDWLYLW\ PRWLYDYV

2Q WKH SUDFWLFDO VLGH LW LV LQWHL
WKDW DWKOHWHYVY RIWKH QDWLRQDO VN
6WDWHV DQG VRPH VSULQWHUV RI YDUL
LQ WKHS5LR 20\PSLFV DOOHJHGO\H[SHL



+RZIDUVKRXOG KXPDQHQKDQFHPHQW

VHWIRUW' &6 GHYHORSHG E\+DOR 1HXU|
WKHLU DWKOHWLF SHUIRUPDQFH ,Q SDI
DUHDV GXULQIJWUDLQLQJZRXOGLPSUR
DQG IDWLIJXHUHVLVWDQFH 7KLV KDV DC
WKH:RUOG $QWL 'RSLQJI$IHQF\ ZKLFKL
RIW&6WRLPSURYHDWKOHWLFSHUIRUP
WRLQFOXGHLWLQWKHOLVWRIWUHDWEF
WLRQDO 20\PSLF &RPPLWWHH 7KHPDLQ
LOQWKHOLVWDUHULVNVIRUWKHDWKOH
WLRQ RIVSRUWVPDQVKLS

2WKHU LPSRUWDQW LVVXHV KDYH DULVI
HWKLFDO JXLGHOLQHV WKDW VKRXOG JF
EHHQ GRFXPHQWHG WKDW UHODWLYHO
PDOXIDFWXULQJRIW'&6 FRXOG OHG WR
,QGHHG HTXLSPHQW LV FKHDS HDVLO\ |
YHU\VLPSOHWR XVH +HQFH VRPHSULY
RQ WKHPDUNHW GHYLFHVIRU 1,%6 VXF
DGYHUWLVHG DV EHLQJ DEOH WR LPSUR
VR DV WR PDNH XVHUVY EHWWHU DW YLC
VFLHQWLILF VWXG\KDV IRXQG WKDW WK
KDG EHHQ SURPLVHG LQGHHG VWLPXO
TXHVWLRQ VHHPV WR ZRUVHQ WKH XVH
'R ,W <RXUVHOI EUDLQ VWLPXODWLRQ \
WHVWLILHG E\YDULRXV VWXGLHV

$VDUHVSRQVHWR WKLV VRFLDOULVN Gt
XVHRI1, %6 DJURXS RIOHDGLQJ QHXUF



1RQ ,QYDVLYH %UDLQ |

KDV UHFHQWO\SXEOLVKHGDQRSHQ OH\
RIVWLPXODWLRQLIQRWPRQLWRUHG E'
VFKRODUV QRWH WKDW VWLPXODWL
WKDQ D XVHU PD\ WKLQN VWLPXODW
LQJ EUDLQ DFWLYLW\ VR WKDW WKH VS
GXULQJVWLPXODWLRQ PRGLI\WKH HIIH
KDQFHPHQW RI VRPHFRJQLWLYHDELOL
RIRWKHUYV FKDQJHVLQEUDLQDFWL)
ODVWORQJHUWKDQD XVHUPD\WKLQN

W'&6 SDUDPHWHUV FDQKDYHDELJHIIHF
HUDWLRQV VHHP WKHUHIRUH YHU\ LPSR
DGGLWLRQWRHWKLFDORQHY DWWHQW
QLW\DQG WKHVRFLDODQG SROLWLFDO
RIUHIJXODWLRQ JLYHQ WKHJURZLQJ VS
1,%6 7KHXVHRIW'&6 ZDV DOVR GLVFRX
VHFEXULW\VHUYLFHV

J)LQDOO\ LW VKRXOG EH WDNHQ LQWR F
FRPHVWR QHXURFRJQLWLYHHQKDQFHF
VRQV WR VHW OLPLWVY WR WRWDO SHU V|
LQ FRPSHWLWLYH VHOHFWLYH FRQWH][\
LVVXHVRIIDLUQHVVDQGRYHUDOO VRF
VKRXOG EHDGGUHVVHG



+RZIDUVKRXOG KXPDQHQKDQFHPHQW

&RJIJQLWLYH (QKDQFHPHQW

'"HYHORSPHQWYV LQ QHXURVFLHQFH DUH
DQGPRUHWKH ZD\LQ ZKLFK RXUEUDLQ LU
] VKDSLQJ RXU LQWHUDFWLRQ ZLWK WKF
WKH OLWHUDWXUH WKLV LV XVXDOO\ UH
DPSKHWDPLQHV VXFKDV5LWDOLQRU $G
EHXVHG RQO\IRUWKHUDSHXWLF XVHE\ !
RUQDUFROHSV\ DUHQRZZLGHO\XVHG L
FRQWH[WV DV ZD\V RI ERRVWLQJRQHaV I
DQG DELOLW\WR IRFXV EH\RQG QRUPDO
QLILFDQWO\ UHGXFH IDWLJXH DQG KXQ.
WUHPHO\DSSHDOLQJIRUVWXGHQWYV VV
VLRQRID SDSHURUDUPLHV IRUKDYLQJ
VHUYLQJ

$VLGH IURP REYLRXV FRQFHUQV UHODW
GUXJV SUREDEO\ WKH PRVW SUREOHP
UHODWHG WR &( DV LQ WKH FDVH RI 1,%
IRUP RI &( WKRXJK QRW ELRFKHPLFDOO
WLRQ ZLWK GLVWULEXWLYH MXVWLFH ]
WKH GLVFORVXUH RI LWV XVH LQ FRPSHE
RXOG ZH FRQVLGHU WR EH IDLU IRU D SH
DOQRWKHU LI ZH NQHZ WKDW V KH WRRN |
DOORZHG KHU WR EH PRUH FRQFHQWUD
WHVW" 3UREDEO\QRW



ORUDO (QKDQFHF

ORUDO (QKDQFHPHQW

2QH SR\L\QWVEBIHOMIO/ROYLQJ WKLV LVVXH
RIXQIDLUQHVV VRPHDXWKRUV FODLP 1
HQKDQFHPHQW WRWKHQH[WOHYHO LQ
WHFKQLFDO VNLOOVLQDFKLHYLQJD FH
PRUH GLUHFWO\ RXU IDXOW\ PRUDOLYV
JRRG IRU KXPDQLW\ $ORQJWKRVHOLQ
-XOLDQ 6DYXOHVFX DUJXH WKDW LI ZH C
ZH QHHG WR PRUDOO\HQKDQFH RXUVHO
WK\ WKURXJK DQ LQWDNH RI R[\WRFLQ |
DJJUHVVLYH IRUH[DPSOH 7KHLGHD G
RIRXUELRORJLFDO KLVWRU\VRPHKRZQ
QRORJLFDORQH DVLQJOHLQGLYLGXD
GDPDJH ZLWK D GLUW\ ERPE VD\ ZKLOH
SRVVLEO\PRYHG E\ PRUH RU OHVV FRQ
LVQRWDOORZLQJXVWRIDFHYLWDO LV
&DOLEUDWLQJRXUVHOYHV WRZDUGV D
WHUDFWLQJZLWKVRFLHW\ZRXOG SURG
ZHVKRXOG VHHN

2FRXUVH WKLV DSSURDFKLVIDUIURP
RWKHU SRVVLEOH FULWLTXHV WZR VHH

2QWKHRQHKD@GRWRAYRUWYENVG X¥FK D WF
LVSRVLWLYHLIZHJLYHIRUJUDQWHG W
LVXQLYHUVDODQG XQTXHVWLRQDEOH

H[DPSOHV ZHUH PRUDO GLVDJUHHPHQW



+RZIDUVKRXOG KXPDQHQKDQFHPHQW

ZKDWZRXOGKDSSHQLIWKRVHLQFKDUJ
ZRXOG SXVKIRUTXHVWLRQDEOH]RUMHY

2Q WKH RWKHU KDQG WKH FULWLTXH D
SRVWKX\WDDQEMMLRQ LWVHO!I $FFRUGLQ
SOH WKHUH LV QR PRUDO MXVWLILFDW
IUHHGRP WR FDQHQKDQFH RXU FRJQLW
VR WR EH PRUH OLNHO\ ZKDW LV EHVW IF
VKRXOG QRW DOWHU RXU FRUH VWUXFW
PDNH D FHUWDLQ PRUDO RULPPRUDO F
RXU IDOOLEOH ]\HW XQLTXH DQG DXWRQ
ZRUOG

(PRWLRQDO (QKDQFHPHQW

J)LQDOO\ ((LVWKHPRVWUHFHQW RQH R
WKH FOXVWHU RI ELRFKHPLFDO HQKDQF
PRVWFRQWURYHUVLDO RIDOO 7KHLGH
FLILFFDWHIJRU\RIHQKDQFHUV LV WKDYV
WKHNQRZOHGJH WKDW ZHDUH JHWWLQJ
WR KHOS XV XQGHUVWDQG PRUH ZKDW W
VSRQVHVDQG KRZZHFRXOGFRQWURO L

7TKHFDVHLVY SDUWLFXODUO\SRZHUIXO Z
RI URPDQWLF ORYH WKDW FUHDWHYV XQt

+DUULV - ORUDO HQKDQFHPHQW I
KWWSV GRL RUJ M [



YXUWKHU UHDG

RXUVHOYHV GHSHQGHQFH RU IURP RX
ROHQFH +HQFH WKH SRUWUD\HG VFH(
FRXOG KHOS DQ DEXVHG ORYHU WR GHW
DEXVLYHDQG YLROHQW SDUWQHU VHHF
<HW WKH SRVVLELOLW\RIFKHPLFDOO\
DFFRUGLQJWR ZKDW ZH UDWLRQDOO\G
&RXOG ZH QRW IJHW ULG RIORYH DOWRJ
WKDW OHDYH XV ZLWK" $OVR WURXEOLC
HPRWLRQDO VHOI FUHDWLRQFRXOGDII
YLGHG ZLWK WXWHHRANOWRY PDQ\ KRP
PLIJKW IHHO SUHVVXUHG E\ WKHLU FRQ\
FKDQJHWWKA DO WO WKHY VFHQDULR VHHF
LQIJIRXUIUHHGRP UDWKHU WKDQ EURDG

JXUWKHU UHDGLQJV

$JDU 1 JLEHUDO HXJHQLFV LQ GH
KDQFHPHQW ODOGHQ %ODFNZHOO 3XE

%RVWURP 1 /HW V6 MX IGULRHPY 8MVMQ R BVLKEL
DQG 7THFKQRO®&®J\ KWWS ZZZ QLFNER'
XWRSLD SGI

*DUDVLF 0 $ /DYD]ID ORUDO
UHDVRQV WR DFNQRZOHGJH WKH XVH R
FRPSHWLWLYH VH®B&WHCGH FRQ \(W KW &
KWWSV GRL RUJ \%


http://www.nickbostrom.com/utopia.pdf
http://www.nickbostrom.com/utopia.pdf
https://doi.org/10.1186/s12910-016-0102-8

+RZIDUVKRXOG KXPDQHQKDQFHPHQW

*DUDVLF 0 ' (QKDQFHPHQWYV
PLIKW QRW EH DV ORYHGOR®RWYRFPH W
GRL RUJ \%

+DEHUPDV - 7TKH IXWXUH RI KXPDQC
EULGJH 3ROLW\3UHVV KWWS GRL RU.

6DQGHO O - :KDWaV :URQJ ZLW
PHQW KWWSV ELRHWKLFVDUFKLYH
EDFNJURXQG VDQGHOSDSHU KWPO

6DYXOHVFX - , 3HUVVRQ 3KIRUDO
ORVRSKVMXH KWWSV SKLORVRSK\QR
ORUDOB(QKDQFHPHQW

5HODWHG YLGHRYV

OLUNR *DUDVLF :KDWGRZHPHDQ ZKHQ
PDQ (QKDQFHPHQW"
KWWSV 727ZZ \RXWXEH FRP ZDWFK"Y Q'

5HODWHG GLVFXVVLRQ

6HHDOVRWKHGLVFXVVLRQUHODWHG W

KWWSV FRPPXQLW\ WXKK GH W FKDS
KXPDQ HQKDQFHPHQW JR


https://doi.org/10.1007/s11245-017-9469-5
https://doi.org/10.1007/s11245-017-9469-5
https://bioethicsarchive.georgetown.edu/pcbe/background/sandelpaper.html
https://bioethicsarchive.georgetown.edu/pcbe/background/sandelpaper.html
https://philosophynow.org/issues/91/Moral_Enhancement
https://philosophynow.org/issues/91/Moral_Enhancement
https://www.youtube.com/watch?v=nDIAigxw2oM
https://community.tuhh.de/t/2-chapter-how-far-should-human-enhancement-go/541
https://community.tuhh.de/t/2-chapter-how-far-should-human-enhancement-go/541







KDW NLQG RI GXWLHV GR ZH K
WRZDUGV QDWXUH DQG ZK\"

(QILQHHULQJDQG (QYLURQPHQW

ORVW SHRSOH ZRXOG SHUKDSV QRW LF
HWKLFV (( WREHORQJLQDPRGXOH RQ
] SRVVLEO\ E\ DQ DSSUR[LPDWH UHIHU
PHDQWDVDQH[WHQVLRQRIQDWXUH Zl
DQWLWKHWLFDO WRWHFKQRORJ\ <HW
VXPSWLRQ DQG ZH VKRXOG ORRN DW KR
LV GHHSO\ FRQQHFWHG ZLWK DGYDQFI
DQG ZKDW NLQG RI SUREOHP WKLV FRQC
ZLWK ZH VKRXOG ORRN DW WKH EURDC
WKHQ PRYH WR DQDO\VH KRZDQ LQFUHI
DQ DZDUHQHVV RI WKH OLPLWV WKDW Z1
LI ZH DUH QRW WR GDPDJH WKH HFRV\V
QR UHWXUQ +HQFH ZH ZLOO FRQVLGHL
VHHNLQJ OLIH H{WHQVLRQ RU HYHQ LP
ZKDW JHQHWLF HQJLQHHULQJ DOORZV .
DQG QRQKXPDQV DQLPDOVDQG SODQW
ZH FRXOG XVH HQJLQHHULQJ PRUH EUR
JOREDO ZDUPLQJ



KDWNLQG RIGXWLHV GR ZHKDYH WRZI

(QYLURQPHQWDO HWKLFV

((LVFRQFHUQHG ZLWK WKH UHODWLRQV
WKH QDWXUDO HQYLURQPHQW $VDUHV
LQGXVWU\DQG WHFKQRORJ\ SRSXODW|
H[SDQVLRQ VLQFH WKH V WKH LPSDF
QDWXUHEHFDPHJUDGXDOO\PRUH WKH I
LFDO FRQFHUQV WRZDUGV ZLOGOLIH

7KH GUDVWLF LQFUHDVH RI KXPDQ SRSX
GHFDGHV SROOXWLRQ DQG WKH GHSOH
KDYH DGGHG ZRUULHV LQ UHJDUGV WR
HDUWK IRU IXWXUH JHQHUDWLRQV WKH
LVVXHV Rl SXEOLF KHDOWK \HW ZH FRX
DURXQG WZR PDLQ TXHVWLRQV ZKDW G
URQPHQWGR ZHDV KXPDQEHLQJV DQG :
,QDQVZHULQJWKHODWWHURQH LQD V!
RWKHU PRUH SKLORVRSKLFDO VXE TXH
ZRXOG LW PDNH VHQVH WR FDUH DERXW
ZHUH QR KXPDQ EHLQJV OHIW"

‘'LWKRXWHQWHULQJWKHGHHS GLPHQVL
VZHUWKLV TXHVWLRQ ZRXOG UHTXLUH 3
RXWWKDWDQHJIJDWLYHUHVSRQVHZRXO
EXWQRWRQO\ DQWKURSRFHQWULF DSS

JRUVRPH WKLV DWWLWXGH LV D SUREO
LQ VRPHWUDGLWLRQ KXPDQ EHLQJV DU



*HQHWLF HQJLQ}

ZLWKDPRUDOVWDQGLQJ KDVEHHQ VHF
LVWV DV D VWUXFWXUDO SUREOHP WKD)
VHQVLWLYHHQRXJK WRZDUGV DQLPDO\
LQPDNLQJXVFRQVLGHU QDWXUHDV VR
SORLWDEOHDQG ZRUWK RI WUXH FDUH

"KHWKHU ZH XVH DQWKURSRFHQWULF F
UHDVRQLQJWR GHWHUPLQH ZKDW FDQ E
EHKDYLRXU LQ UHODWLRQ WR WKH HQY
DV LI ZH KDYH UHDFKHG D VWDJH ZKHUH
SROOXWLRQ DQG JOREDO ZDUPLQJ DQ
YLHZ FRXOG LQVWHDG VKDSH RXU HYDC
LPSOHPHQW WHFKQRORJ\LQ EURDGO\"
LVVXHV

*HQHWLF HQJLQHHULQJ

*HQHWLF HQJLQHHULQJ DOVR FDOOHG
DSSOLFDWLRQ RI WHFKQLTXHV IURP EL
QHHULQJ WR PRGLI\ WKH JHQHWLF PDN
VWHDG E\WUDQVJHQLFV ZH PHDQ D VS
HQJLQHHULQJWKDWDLPVDWUHPRYLQJ
VSHFLHVRIDQLPDO RUSODQW LWLV VYV
LFDO WR HYHQ FRQFHLYH WKH LGHD RI I
KXPDQV DQGDGGLWWRDGLIIHUHQW V.
RIVXFKDFKDUDFWHULVWLF



KDWNLQG RIGXWLHV GR ZHKDYH WRZI

&HUWDLQO\ WUDQVJHQLFY DQG JHQHW
PRXV SRWHQWLDO ] ERWK FRPPHUFLD
+HQFH WKRXJKZRUWKRIDWWHQWLRQ
VHVVLQIWKHOLPLWY RIWKHLPSOHPHQ
DV WKLV IRUP RIHQJLQHHULQJ FDUULHYV
HWKLFDO FRQVLGHUDWLRQV WKDW ZH Q
H[DPSOHV

*02VDQG WKHHQYLURQPHQW

*HOHWLF HQJLQHHULQJ KDV DOUHDG\ E}
WKH UHDGHUYV ZLOO EH IDPLOEDANZLWK
*HQHWLFDOO\ORGLILHG 2UJDQLVPV $
ODUJHU JURXS RI*02V ZH XVXDOO\UHIH
JDQLVPV DV IUXLWDQG YHIHWDEOH WKI
WKRXJKWKHPRVWDFFXUDWHQRPHQFOI
EXWRQO\E\UHPRYLQJVRPH ZHDN FKDU
GHQF\WREHFRPHULSHWRRIDVW UDWK
QHWLF YDULDEOHV IURP RWKHU VSHFLH
PLIKWEHXVHIXOWRILQGLQ WKHGDUN E
ULVN RIEHLQJ WDVWHG DFFRUGLQJ WR
ORUHUHFHQWO\ *0OIRRGKDYHDOVRLQF
WKHWLFIJHQHVY EXWHYHQDOHVVLQYDV
QRWHVFDSHYDULRXVTXHVWLRQV )RU/|
YHUVLRQVRIIRRGKDYHSULRULW\RYHU



7UDQVJHQLFVDVF

*0IRRGVXFKDVFURSIRULQVWDQFH DL
WRZRWOGVI IFKKIVRQH LQ D UHODWLYH VK|
WZR WA\SHV RIFURS QH[WWR HDFK RWKH
RQH ZLOO DWWDFN WKH ELRORJLFDO Yt
SUREOHPV 2Q WKHRQHKDQG IDUPHUV
ELRORJLFDO SURGXFWV ZLOO KDYH WR
ODUJH EXIIHU]RQH EXW ZKHUH ZRXOG \
ILHOG" 2QWKHRWKHUKDQG WKLVDZDU
WLRQPRUHEURDGO\ZKDWDUHWKHULV
HYHQWXDOO\ORVHDOO QRQ *0OIRRG"

7TUDQVIJHQLFV DV FKLPHUDV

7TKHFRPELQDWLRQRI'I$ RIWZR GLIIHUH
UHVXOW LQWR FKLPHUDV RI FRXUVH 7K
PRVWRIWKHVFLHQWLILFFRPPXQLW\]D
]FKLPHUDV KDYHEHHQ SDUW RI WKH :HV
RWKHUFXOWXUHVZLWKRWKHU QDPHV E
WLPH

$V D VRUW RI HIWHQVLRQ RI WKH 3RVW
UHIHUUHG WR LQ WKH FKDSWHU RQ HQK
FKLPHUDV DUH VHHQ E\ WKHLU VXSSRU\
KXPDQLW\ DV D SRVVLELOLW\ WR HQKI
JHQHWLF WUDLWV WKHZHGR QRW \HW"

6KRXOG WKLV VFHQDULR EHFRPH UHDOL
FROQFHUQLQJ WKH RXWFRPHV ZRXOG EH



KDWNLQG RIGXWLHV GR ZHKDYH WRZI

DPSOH FKLPHUDRRRMNQE DO EREELWK K
"1$ VKRXOG WKLV QHZ QRQ IXO0\ KXPDC
VSHFLDO SURWHFWLRQVDQG ULJKWV" &
,QZKLFK ZD\ZLOO WKLV DIITHFW RXU VFD(
ZKDW OLIHLVPRUH ZRUWK\"

'HQRWUDQVSODQWLRQ

$ VRUWRIIXQFWLRQDO FKLPHUDV FRXO
LQGLYLGXDOV XVLQJRUJDQVRUOLYLQJ
7KLV WA\SH RI RSHUDWLRQ LV FDOOHG [H
GXH WR WKH VKRUWDJH RI KXPDQ KHDUYV
SODQWV]LWLVIDLQHG SRSXODULW\ D\
WKHVKRUWDJHRIRUJDQV ZHIDFH UHJX(

$PRQJRWKHUDQLPDOV SLIVKDYHEHHQ
LGHDO DV FDQGLGDWH GRQRUV DV WKH\
RJ\ UHFHQW DGYDQFHPHQWV LQ JHQH H
WRKDYHLQFUHDVHG WKHOHYHO RIFRP
RUJDQ VL]H

+HQFH WKLV PLIKWVHHPDV DQ XQFRQW
EXWVRPHTXHVWLRQVFDQEHUDLVHG KI
WLIHRXUDQWKURSRFHQWULVP NLOOD
KXPDQ EHLQJ " $OVR LPSRUWDQW LV WK
LQFUHDVHG HQGOHVV" DYDLODELOLW!
SHRSOHDFWOHVV ZLVHO\ HJ ELQJHGU



7TKUHH 3DUHQWYV

WKDW WKHLU RUJDQVDUHHDVLOVUHSO
RIOHVV FDUH"

7TKUHH 3DUHQWYV %DE\

$QRWKHUWHFKQLTXHWKDWKDV UHFHQ
DQG WKHS8.LVOLWRFKRQGULDO 5HSODF
$V O57UHTXLUHV WKHIXVLRQRIWKH'1$
WKRXJKRIDPLQLPDO SHUFHQWDJHLQV
IHPDOHJHQLWRUV LQWRDQHPEU\R LW
TXHVWLRQDEO\] UHIHUW K GHWHRSIDW W & W/ X

7KHHQHUJ\QHHGHG E\DQ\FHOO LQDQF
SURYLGHGE\VWUXFWXUHV FRQWDLQHG
FHOO QXFOHXV &HOOV FDQ KDYH GLIIH
GULD EXW HDFK ZLOO FRQWDLQ VSHFL
GULDO '1$ PW'l$ WKDW FRPSULVHV RI
ZKLFK SXUHO\DLPHG DW PDLQWDLQLQJ
,QIDFW PRUH WKDQ RIWKH'1$RIDF
LQWKHQXFOHXV 1XFOHDU'1$ Q'1$ FR
JHQHV ZLWK DW OHDVW RI WKHP SC
PLWRFKRQGULD OLWRFKRQGULDO GLV
H[WUHPHO\VHULRXV DQG OLIH WKUHDV
PXWDWLRQVRFFXULQHLWKHUPW'1$RU
Q'1$LVLQKHULWHG IURPERWK SDUHQW
EOHIURP WKH IHPDOH JHQLWRU WKHUFH
SUHVHQW LQ WKLV ZRPDQaV PW'1$ PLJK



KDWNLQG RIGXWLHV GR ZHKDYH WRZI

FKLOG +HQFH LWLV XQGHUVWDQGDEOH
PLWRFKRQGULDO GLVHDVH] RUGLVFRYI
ZDQW WRUHPRYHKHUPW'1$LISRVVLEO|

<HW TXHVWLRQVDERXQGLQWKLVVFHQ
LQJWKHVRFLDOFRQVWUXFWLRQRISDU
REOLJDWLRQV WRZDUGV KDYLQJD JHQH
LQWKHIDFHRIDGRSWLRQ IRUH[DPSOH
LVKLQJLQULFKFRXQWULHYV

/LIHH[WHQVLRQ

7KH SRVVLELOLW\WR LQWHUYHQH GLUH
DQG KBEQMXMMERG\DW D PLFUR OHYHO X
MXVWDIHZGHFDGHVEDFN KDVRSHQHG
WR WDFNOH SUREOHPV VXFKDV WKDW RI
H[DPSOH GHILQHV GHDWKDVDQLOOQH\
DJDLQVWDJLQJd 6HHUHODWHG YLGHRY\

$OWKRXJK WKHLGHD RIH[WHQGLQJ RXU
OHVVO\ PLJKW DSSHDU WHPSWLQJWR P
DUHSOHQW\SUREOHPVUHODWHG WR WK
LQJDQG GHDWK )LUVW RIDOO LQ D PR!
YLHZFRXOG OHDG XVWR WDNH YDOXH DZ
DVSHFWV RIOLIHDVVHVVHG DV SDUWLF>
DUHILQLWH 6KLIWLQJRXUDSSURDFK R
ODUJHULPSDFWRQKRZDQG ZKDW ZH FR
LQJLQOLIH



*HRHQJLQHHU

6HFRQGO\ VXFK DQ DSSURDFK ZRXOG K
WKHLVVXHRIRYHUSRSXODWLRQ WKDW
6KRXOGZHDOOOLYHORQJHU VD\ \HD
PXFKELJIJHUZRXOGRXUFDUERQIRRWS
FLDOO\ SHUKDSV ZKR ZLOO GHFLGH zZK
HIWHQGHG OLIH ZLOO LW EHIDLUO\VSL
ZHIDFHVLWXDWLRQV ZKHUH ZHDOWK\ L
WLPHVY ORQJHUWKDQ RWKHU SRRUHU IH

*HRHQJLQHHULQJ

$VLGH IURP VRPH VSRUDGLF H[FHSWLR(
EHHQ RQH RI WKH PRVW GLVFXVVHG LV\
FRPPXQLW\ LQ WKH SDVW WZR GHFDG}H
SURVSHFW RI JUHHQKRXVH JDV HPLVVL!
DVWRRRIWHQLVWKHFDVHZKHQ LW FRI
KXPDQ EHLQJY DFURVY WKH JOREH WR
FRXUVH RI DFWLRQ WKH SODQ KDV QR
LPSOHPHQWDWLRQ ] DQG ZH DUH QRZ II
DSSHDUVWREHERXQG WRRQO\JHW ZR

,Q WKLV VWDWH RI DIIDLUV WKH LGHD
WR JDLQ YLVLELOLW\ DQG DSSURYDO L
DOVR EHFDXVH RI LPSUHVVLYH DGYDQ
HJ PHGLFLQH WKDQNV WRWHFKQROR
WKDW WHFKQRORJ\FRXOG EHWKH VROX



KDWNLQG RIGXWLHV GR ZHKDYH WRZI

6FLHQWLVWY KDYH VWDUWHG WR UHDOC
ZHQRZKDYHPDQ\HQWHUSULVHY WKDW
WKLVRSWLRQ WKDW BB R Q&BRIRSHRR/G!
RP\)URP VSRQJHV WKDW FDQ FOHDQ WKt
SDQHOV ZLWK LQFUHDVHG SRZHU WKHU
WR OLPLW RXULPSDFWRQ WKLV SODQHW
SULQWV VPDOOHU

<HW VXFKH[DPSOHVDUHQRWVXIILFLHQ
DQG WKDW LV ZKDWJHRHQJLQHHULQJ U
RQWZRVSHFLILFWHFKQLTXHV RI WKLV \

7TKHILUVW WHFKQLTXH ZH VKRXOG ORRN
ZLGHO\GLVFXVVHG DPRQJWKH FLUFOHYV
LVFRQVLGHUHG WR KDYH WKH EHVW FK
PHQWHG WKHWHFKQRORJ\RIVSUD\LQ.
WKH VWUDWRVSKHUH]DOVR NQRA@DWXQC
5DGLDWLRQ O@6@QDJHPHQW

+HUHWKHLGHDLVWKHIROORZLQJ E\VS
LOQWR WKHVWUDWRVSKHUH ZHHQVXUH
UHIOHFWSDUWRIWKHVRODUUDGLDWLF
RXUDWPRVSKHUHWRFRRORIIDOLWWO

7KH RWKHU JHRHQJLQHHULQJ WHFKQRO
LQWR DFFRXQWAa&NUERVRRADBGBHBEBPRYD

7KLV WHFKQLTXH LQVWHDG DLPV DW UH
IURP WKHDWPRVSKHUH WKURXJK D QXP|



YXUWKHU UHDG

UHFWDLUFDSWXUHWRRFHDQIHUWLOL
ZHHGV WVKRXOGEHVWUHVVHG WKDV
&'5DQG RWKHUIRUPVRISUHYHQWLRQUCL
DV UHPRYLQJ &2 IURP WKH HPLVVLRQV
WDFNOH DOVR WKH FDUERQ GLR[LGH W
VSKHUH

7KDQNV WR WKLV LQQRYDWLRQ ZH FDQ
QH\RQWZRSRVLWLYHQRWHY QRWRQO
DQG UHVSRQVLEOH HWKLFDO DSSURDF
VDU\ EXWZHPLJKWDOVRKDYHVWDUWH
WKRVHWR OLPLW RXUVHOYHV LQVWHDC
HYHQ ZKHQ QRW QHHGHG

JXUWKHU UHDGLQJV

%UHQQDQ $ < 6 /R (QYZKRQPH(
6WDQIRUG (QF\FORKSHW ED R ISED W/RVRW K
HQWULHV HWKLFV HQYLURQPHQWDO

&RUQHU $ 1 3LGJHRQ *HRHQJLC
FKDQJH VFHSWLFLVP DQG WKH cPRUDO
SHULPHQWDO VWXG\ RI 8KLCEGUP ONUF +
$ KWWSV GRL RUJ UVW]

*DUDVLF 0 ' ' 6SHUOLQJ OLWHF
SODFHPHQW WKHUDSQA RRIEOS® UR QW/HIRR


https://plato.stanford.edu/entries/ethics-environmental/
https://plato.stanford.edu/entries/ethics-environmental/
https://doi.org/10.1098/rsta.2014.0063

KDWNLQG RIGXWLHV GR ZHKDYH WRZI

SS KWWSV GRL RUJ

B3DODFLRV *RQJ¢OH] & +XPDQGLJQI
RIKXPDQ]QRQKXPICHGHKHPEGB\K R&RW H
SS ] KWWSV GRL RUJ \%

3DV]WRU - 6 6\ 7KH (WKLFV DQG *F
HQIJLOQHWHKLEVKOMWSM U ZZZ FDUQHJILHET
VWXGLR PXOWLPHGLD WKH HWKL
Rl JHRHQJLQHHULQJ

5HODWHG YLGHRV

OLUNR*DUDVLF (QJLQHHULQJDQG (QYL
KWWSV ZZZ \RXWXEH FRP ZDWFK"Y 4\

OLUNR*DUDVLF (QYLURQPHQWDO HWKL
KWWSV 7ZZZ \RXWXEH FRP ZDWFK"Y [9

$XEUH\GH *UH\ /LIHH[WHQVLRQ
KWWSV 72ZZ WHG FRP WDONV DXEUH\B
DYRLGBDJLQJ

30D\LQJ *RG :LWK WKH 30DQHW 7KH (Wk
HQJLQHHULQJ
KWWSV ZZZ \RXWXEH FRP ZDWFK"Y V7


https://doi.org/10.1080/11287462.2015.1066082
https://doi.org/10.1080/11287462.2015.1066082
https://doi.org/10.1007/s11019-015-9644-7
https://www.carnegiecouncil.org/studio/multimedia/20161212-the-ethics-and-governance-of-geoengineering
https://www.carnegiecouncil.org/studio/multimedia/20161212-the-ethics-and-governance-of-geoengineering
https://www.carnegiecouncil.org/studio/multimedia/20161212-the-ethics-and-governance-of-geoengineering
https://www.youtube.com/watch?v=QyhFV27g4IM
https://www.youtube.com/watch?v=5xBzpL_UGas
https://www.ted.com/talks/aubrey_de_grey_says_we_can_avoid_aging
https://www.ted.com/talks/aubrey_de_grey_says_we_can_avoid_aging
https://www.youtube.com/watch?v=sTwqJtPFizM

5HODWHG GLVF.

5HODWHG GLVFXVVLRQ

6HHDOVRWKHGLVFXVVLRQUHODWHG W
KWWSV FRPPXQLW\ WXKK GH W FKD:
GXWLHV GR ZH KDYH WRZDUGY QDWXU


https://community.tuhh.de/t/3-chapter-what-kind-of-duties-do-we-have-towards-nature-and-why/547
https://community.tuhh.de/t/3-chapter-what-kind-of-duties-do-we-have-towards-nature-and-why/547




I1HXURVFLHQFH DQG WKH /DZ

KDWGRQHXURVFLHQFHDQGWKHODZKI
VKRXOGZHFRQVLGHUVXFKDUHODWLRC
ZKROHFKDSWHU" 7KHDQVZHU LV SURED
WKDW WKHLU UHODWLRQVKLS]ZLWK LW
]JLVSHUIHFWO\LQ OLQH ZLWK WUDMHFW
ZLOOLQJVSLULWWRGRPRUHDQG XQGH
RI\DQG HWKLFVFRXOGDQG VKRXOG LQ!

7ZR PDMRU SRLQWV PDNH WKH FRQQHF
ILHOGV LQHVFDSDEOH 2Q WKH RQH KLC
VHHN WR EHVW UHSUHVHQW WKHLU FOL
WHFKQRORJLFDO DGYDQFHPHQW WKDW
WKHLU DUJXPHQWY RU SURYLGH SURR
DJDLQVW WKHLU FOLHQWYV FDQ RQO\ EH

2Q WKH RWKHU KDQG OHJDO V\VWHPV
DERXWZK\DQG KRZSHUVRQ; EHKDYHG L
ZKHQ DWWHPSWLQJ WR UHJXODWH VRF
FRGHRIMXVWLFH

<HW WKH DSSOLFDWLRQ RI QHXURVFLF
JLYHV RU ZLOO JLYH UDLVH WR D QXPEH
WR EH DQDO\]HG ZLWK DWWHQWLRQ DV
DGUDVWLF UHVKDSHRIRXUVRFLHW\ DC
LQJODZDQG SXQLVKPHQW :HVKDOO O
LQVWDQFHV LQ ZKDW IROORZV



IHXURVFLHQFHDQG WKH /DZ

YUHH ZLOO

7KHFRQFHSWRIIUHHZLOOLVIXQGDPHQ
VA\VWHP DVWKHSRVVLELOLW\RIKDYLQJ
LV SDUWRIWKHDVVHVVPHQW RIWKH JUE
LQVWDQFHYVY DQGWKHHYDOXDWLRQ RI W
EHEDFNZDUG ORRNLQJ]PHDQLQJWREH
VSHFLILF YDULDEOHV RI WKDW JLYHQ LQ
WKH OD?Z

7KURXJK D QXPEHU RI H[SHULPHQWV PR
JLEHWIY UHFHQW \HDUV VRPH QHXURVF
SKHUV KDYH TXHVWLR QHGO/NDKE/IDRIQR W L F
LQJWKDW D IRUZDUG ORRNLQJ SXQLVKL
VHTXHQWLDOLVW RQH ] ZRXOG JXDUDQV
IRUVRFLHW\ERWK VRFLDOO\DQG SROLV

$VLGH IURP WKH XVXDO ULVNV DVVRFLIE
RYHURSWLPLVWLF ZD\V RI SRUWUD\LQJ
RQH WKLQJ DSSHDUV FOHDU DQG EH\RQ
LWLHV RIILFLDOO\ DFFHSW WKH DEVHQ
PRVW SUREDEO\ HQWHU DQ HUD RI FKD
JXLOW\ RU FXOSDEOH IRU WKHLU DFWIL
EHKDYLRU DQ\ ORQJHU DV ZH ZLOO DOO
WKDW WKH FULPH ZDV ERXQG WR KDSSH
QRW KDYH DFWHG RWKHUZLVH 3HUKDS
DYRLG VXFK D G\VWRSLDQ IXWXUH IURP

KWWSV ZZZ \RXWXEH FRP ZDWFK"Y 2M&W / 3K R


https://www.youtube.com/watch?v=OjCt-L0Ph5o

5HHVWDEOLVKLQJFRPSHWHDC

PRUDOO\ HQKDQFH RXUVHOYHV QRW V;
LQ WKH FKDSWHU RQ HQKDQFHPHQW 3
D FRQVHTXHQWLDOLVW DSSURDFK WR
DFFHSWDQFHRIWKHDEVHQFHRIIUHH Z

7KRXJK QRW VWULFWO\ FRQFHUQLQJ FU
LQWHUHVWLQJWR FRQVLGHU ZKDW WK
UHYROXWLRQ ZRXOG KDYH $IWHUDOO
EHOLHYH WKDW HDFK RQH RI XV VKRXO
IROORZ D FHUWDLQ ] RIWHQ FKDOOHQJI
QRELOLW\ B6KRXOG ZH SXW RXUVHOYH
RXU IUHHGRP WR DFW RWKHUZLVH ZRX
ZD\ FRXOG ZH SURYH RXU FRPPLWPHQW
$QG ] SUREDEO\PRUHLPSRUWDQWO\]K
WR PDNH VHQVH RI VXFK UHOLJLRQV W
DXWRQRPRXV LQGLYLGXDOV VR FHQWU
RID FHUWDLQ WKHRORJ\ LQ WKH KDQG
DQG FKRLFHV" +RZFRXOG ZH EH XQODZ|
VLQQHUV LIWKHUHZRXOGEHQRUHDO

5SHHVWDEOLVKLQJFRPSHWHQFH WR HQV.

,Q2FWREHU WKHG6XSUHPH &RXUW RI
ORZHG $UNDQVDV RIILFLDOV WR IRUFH &
DVFKLIRSKUHQLF SULVRQHU FRQYLFWF
WKDW ZRXOG UHQGHU KLP VDQH HQR X JK



IHXURVFLHQFHDQG WKH /DZ

XDU\ KHZDV NLOOHG E\OHWKDO LQ
HWKLFDO TXHVWLRQV

$PRQJRWKHUV WKHPRVW UHOHYDQW R
KH ZDV IRUFHG WR WDNH VRPH SV\FKRW
KDYHDOORZHG KLP WR H[SHULHQFH WKF
SHWHDKIHV PLJKW DV ZHOO EHDQ LQWHU
WKDW LV VRXQG DIWHUDOOKH ZDV D IX(
ERWKWKHWLPHRIWKHFULPHDQG WKH \
WKLV LQWHUFKDQJH RI NQRZOHGJH DQGC
QHXURVFLHQFHLVFHUWDLQO\FRQWUR"

"K\GRZHQHHG KLPWR VXIIHU FRPSHWHC
WLRQV" ,IWKDWLVWKHDUJXPHQW XVHG
LFDWLRQ VKRXOGZHH[SHFWDQLQFUHEL
EDVHG RQWKHQHXURORJLFDOPDSDQG
IHXURVFLHQFHKDVDOUHDG\EHHQ XVHC
PDQ\LQVWDQFHY SHUKDSV LQ WKH IXW)
WR VKDSHWKHVHQWHQFH

6RFLDO GXWLHVDQG HQKDQFHG UHVSRQ

LWKWKHLOQWHQWLRQRISURYLGLQJ XV
OLF SROLF\ WKH FKDOOHQJH WKDW SHL

*DUDVLF 0 ' 7TKH6LQJOHWRQFDVH HQIRUFLQ
DSHUVRQWRGHDWKOHGLFLQH +HDOWK &DUHDQC
KWWSV GRL RUJ \%



TKRX6KDOW 1RV

3('V FRXOG SRVH WR RXU FRQFHSW RI
FHQWO\EHHQ GLVFXVVHG E\YDULRXV V

SDUWLFXODU DWWHQWLRQ KDV EHHQ J
QHZ GXWLHVY UHODWHG WR WKH VHQVLYV
DQG WKH H[SHFWHG VRFLDOO\ EHQHILF
FRXOG KDYH LQ VXFK FRQWH[WV %\ IR
IHVVLRQV VXFK DV VXUJHRQV RU SLOR)
VRFLDOO\UHVSRQSUROH K /& B WDWKLSRSR
WKDW LQ WKH IXWXUH QHZ GXWLHV PI
SURIHVVLRQDOV

LWKLQDPRUHOHJDOO\RULHQWHGDQG
VFKRODUVY KDYH VSHFXODWHG RYHU WK
JHRQV PLIJKW EH H[SHFWHG WR FRPSO\ ¢
LVWKDW DW WKHPRPHQW WKH XVH RI
RQVXUJHRQV EHFDXVH RIWKH XQFHUW|
WRWKHLU XVH 6KRXOGZHPDQDJHWRD
HITHFWV DV WKH ,') VWXG\WULHG WR GI
QDULRPLIKWFKDQJH 7KLVDSSURDFK
ZKDWVXFKDFKDQJHZRXOGLPSO\IRU V|
HYHQWXDOO\H[SHFWHYHU\RQH WR K\SH

7TKRX 6KDOW 1RW /LH

$OWKRXIKRWKHUPHWKRGV IRUH[WUDF
GLYLGXDOV IRUH[DPSOH WKURXJK WK
EHHQ TXHVWLRQHG WKLV KDV QRW VWI



IHXURVFLHQFHDQG WKH /DZ

VFLHQWLILF FRPPXQLW\ IURP FRQWLQX
WKLV HQGHDYRU (YHQ LIIDVFLQDWLQJ
WXDO HITHFW WKDW VXFK ILQGLQJV FRX
QRW JR XQTXHVWLRQHG

2QH KLVWRULF XUJH WKDW VFLHQWLVW
LQJDUHOLDEOH ZD\WR DVVHVV ZKHWK}
$VLGHIURP WKHIDFW WKDW ]DV LQ RWK
VFLHQFHLY FDOOHGLQWRDFWLRQ ] WKI
GDWD ZLOO UHTXLUH WUDLQLQJDQG UH
WKDW , PLIJKW EH O\LQJPLJKW QRW FOHLCL
LQJDERXW QRUSHUKDSVWKHLQWHQVL
DVRFLHW\ QRW VXIILFLHQWO\VWUHVYV \
WDWLRQRIQHZWHFKQRORJLHV ZH ULV
IXWXUHDVDUHVXOWRIRXUPLVUHSUHYV

,QOHJDOWHUPY WKHDFKLHYHPHQWRI\
GLUHFW FRQVHTXHQFHV RQ VRPH RI RXL
JULIJIKWV ORVW QRWDEO\ KRZ ZRXOG V.
ULJKW WR VLOHQFH RU )LIWK $PHQGPH
:LOO ZH EH IRUFHG WR XQGHUJR DQ LQW
WLQL]J]HG E\PDFKLQHV WKDW ZLOO QRW U LC
FHUWDLQ TXHVWLRQ" 2U SHUKDSV HYHQ
RXUVLOHQFH"

$QHYHQPRUHLQWUXVLYH ZD\RIGHDOL(
RILQGLYLGXDOV LVUHSUHVHQWHGE\P
WUDFWPHPRULHVWKDWFDQKHOSJDWK



YXUWKHU UHDG

DERXWDFDVHKDYHDOUHDG\EHHQLPS
FRXUWVDFURVVWKHJOREH DQG WKLV
LFDO TXHVWLRQV FRQFHUQLQJWKH XVFE
ZHSRVHOLPLWV WR LWV XVH"

$VWKHDFFXUDF\LVFRQVWDQWO\LPSUF
EHDEOHWRH[WUDFW WKH IDFH RI D WKI
ULHVRIDQDFFXVHG SHUVRQ RU SULVRQC
(YHQDJDLQVWWKHLU ZLOO 6KRXOG ZH
RIHQVXULQIJWUXWKXQGHUDOOFLUFXP
WHKHJKW WR FRDQGW WYWHCHIEIHYU @Y VLEO|
WHU FHUWDLQ VSKHUHV RIRXU EUDLQ Z|

JXUWKHU UHDGLQJV

'H &DUR 0 $ /DYD]]D JUHH :LO
OXVLRQ (WKLFDO DQG (SLVWHPRORL.
DQ $OOHJHG 5HY R OKRFILR@D (B L ¥WXHPHR (
YLHZ DQG 5HSO\ &REDHFWLKHNWSYV V
HSLVWHPRORJ\ FRP IUHH ZLOO
HWKLFDO DQG HSLVWHPRORJLFDO FRC
UHYROXWLRQDU\ WUXWK PDULR GH FD

JHQFD 0 5 $QGRUQR 7RZDUGV QH
LQWKHDJHRIQHXURVFLHQEHBE GHQPH
6RFLHW\DQGKW®ISAA GRL RUJ v


https://social-epistemology.com/2014/11/03/free-will-as-an-illusion-ethical-and-epistemological-consequences-of-an-alleged-revolutionary-truth-mario-de-caro-and-andrea-lavazza/
https://social-epistemology.com/2014/11/03/free-will-as-an-illusion-ethical-and-epistemological-consequences-of-an-alleged-revolutionary-truth-mario-de-caro-and-andrea-lavazza/
https://social-epistemology.com/2014/11/03/free-will-as-an-illusion-ethical-and-epistemological-consequences-of-an-alleged-revolutionary-truth-mario-de-caro-and-andrea-lavazza/
https://social-epistemology.com/2014/11/03/free-will-as-an-illusion-ethical-and-epistemological-consequences-of-an-alleged-revolutionary-truth-mario-de-caro-and-andrea-lavazza/
https://doi.org/10.1186/s40504-017-0050-1
https://doi.org/10.1186/s40504-017-0050-1

IHXURVFLHQFHDQG WKH /DZ

IDQJOHEHQ ' - &DPSEHOO ORULDUYV
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JURP OLOLWDU\5RERWYV WR
6HOIl GULYLQJ3L]]D 'HOLYHU\

7KLVFKDSWHU ZLOOJLYH\RXDVKRUW L
DQG DGGUHVYV VRPH HWKLFDO LVVXHV F
7TKHLQWHQWLRQ KHUH LV QRW WR JLYH
SUHVHQW VRPH HWKLFDO LVVXHV RI FXL

7KHUH DUH D ORW RI H[FHOOHQW LQWURGXFWLR
7KHERRN aS5RERWHWKLFV WKHHWKLFDODQG VR
(GV /LQ $EQH\ %HNH\ LVDQ H[FHOOHQW L
HWKLFDO LVVXHV RIURERWLFYV 5HFHQWO\ 6S\UF
OLVKHGDQLQWURGXFWLRQWRURERW HWKLFV W
DQGLVDFFHVVLEOHWRWKHJHQHUDO SKEOLF

1RZ ZLWKRXW IXUWKHU DGR KHUH LV 7
FKDSWHU ,Q WKHILUVW VHFWLRQ W
KDYHDEULHI FXOWXUDO KLVWRULFDO ¢
WLILFLDO FUHDWXUHYV TKHQ ZH ZLC
ZKDW LW LV FRQFHUQHG DERXW ITH[V
HWKLFDO LVVXHV UHJDUGLQJ FXUUHQW
XODUO\ PLOLWDU\URERWY FRPSDQLR
VHOI GULYLQJFDUV

$OLWWOH KLVWRU\WR EHJLQ ZLWK

+XPDQV KDYH EHHQ REVHVVHG ZLWK DL
ORQJWLPHQRZ -XVWFRQVLGHU 7DORYV
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ZKLFKLVDJLDQWEURQ]JHDXWRPDWRQ W
FUXVKLQJ\RXUHQHPLHYVY DV HDUO\DV
WKHUH LV WKH *ROHP RI WKH -HZLVK WU
RXWRIQRQ RUJDQLF PDWHULDO VXFKTEL
OLIHWKURXJKPDJLF $QRWKHU H[DPSOI
FRPHVWRXVIURP/HRQDUGR GD9LQFL Z
LFDO KXPDQRLG NQLJKW DURXQG
DUWLILFLDO FUHDWXUHV JHQHUDOO\ D
SDUWLFXODU LVQRZKHUH PRUHHYLGH
HUDWXUH 7R QDPH MXVW WZR KLVWRUL
(7 $+RIIPDQaVIDPRXVVWRU\'HUG6DQGP
WXUHVDQDUWLILFLDOZRPDQQDPHG 20
VLFDOPRYLHOHWURSROLYV E\)ULW]
FLDOFUHDWXUHODULD VWLUV XQUHVW
WKLVOLVWRIH[DPSOHV XQWLO ZHDUUL"®
SRSFXOWXUHUDQJLQJIURPFXWHOLWW
WR FXQQLQJPXUGHU PDFKLQHYV OLNH LC
6R WDNLQJLQWRDFFRXQW RXU RE
FUHDWXUHYVY LWPD\QRWFRPHDV D VXUS
RIWHFKQLFDOGHYHORSPHQW ZKHUH YD
FOHDQ RXUDSDUWPHQWY VHOI GULYLC
VWUHHWVLQWKHQHDUIXWXUH DQGFDL
SLWDOVDQG UHWLUHPHQW KRPHV

,J\RXZDQW WR GHOYH GHHSHU LQWR WK|H KLVWRL
WRGD\ FDOO URERWYV .DQJLQ KLV ERRN "6XEOLF



FKLQHV 7KH$XWRPDWRQLQWKH(XURSHDQ ,PDJ
DQLQWHOOHFWXDO KLVWRU\RIPHFKDQ|LFDO EHI

7KH & HFK DXWKRU .DUHO IDSHN ZDV WKH ILUVW
aURERWaLQKLV SOD\5RVVXPaV 8QLYHUVDO 5RE
WKLV SOD\WKHURERWV DUHWU\LQJWRRYHUSRZ
DQRWKHU H[DPSOH OLNH20LPSLDLQ)ULW]/DQJ
URERW LQ ([ODFKLQD RIERWK RXU REVHVVLRQ E
FUHDWLRQV

S5RERHWKLFV

%HIRUHZHZLOO FRPHWR URERHWKLFV
VLILFDWLRQ RIURERW WHFKQRORJ\ $V
PDQ\ZD\VWR FODVVLIN\URERW WHFKQRC
WDNHQ IURP .RSDFHN

JRU WKH SXUSRVH RI WKH FKDSWHU KR
SOHU FODVVLILFDWLRQ WKDW GLYLGHYV
ZHZLOO QRWDGGUHVVKHUH DQGQRQ
GLYLGHVWKHVHNLQGVIXUWKHU +HUH
SOHFODVVLILFDWLRQ

$FFRUGLQJO\ WKHQ URERHWKLFV FDQ
URERHWKLFV PLOLWDU\URERHWKLFV

1RZ ZKDW LV URERHWKLFV" 7RDQVZHU
D ORRN DW HWKLFV JHQHUDOO\ DQG WK
WKRXJKLQ RUGLQDU\FRQWH[WV HWKLF
WHUFKDQJHDEO\LW LV FXVWRPDU\ DW
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WLQJIXLVK WKH WZR ORUDOLW\UHIHUV \
DQG YDOXHV WKDW SHRSOH KROG ZKHU
WLRQDQGUHIOHFWLRQRQPRUDOLW\ 6]
ULJKWDQG ZURQJFRQGXFW VR SOHDVH
LVDOVR FRQFHUQHG ZLWK WKH MXVWLIL
PHDQV JLYLQJ UHDVRQV IRURUDJDLQV)
DPSOH ZKHQ ZHVD\c+LWWLQJDFKLOG L
PDWLYHMXGJPHQW ,QWXUQ MXGJLQJ\
EDG ULJKWRUZURQJ LVQRWHQRXJK
UHDVRQV WKDW LV DMXVWLILFDWLRQ
WKHULJKWRUWKH ZURQJFRQGXFW

JI\RX ZDQW WR NQRZ PRUH DERXW WKH |[GLVWLQF
DQG HWKLFV WKH %%& KDV D KRPHSDJH GHYRWH
LV HWKLURRXZDQW PRUHLQ GHSWK PDWHULDO RQ
WKHRULHV SOHDVH YLVLW WKH ,QWHUQHW (QF\
HWKLFV

PKWWS ZZZ EEF FR XN HWKLFV LQWURGXFWLRC
EKWWSV ZZZ LHS XWP HGX HWKLFV

7TUDGLWLRQDOO\ HWKLFV LV FRQFHUQF
WRZDUGV RWKHU KXPDQEHLQJVDQG WR
EHLQJV +RZHYHU HWKLFV QRZDGD\V D
RQWKHULIJKWDQG ZURQJDFWLRQV UHJ
DQGUHFHQWO\LWKDVFRPHWRLQFOXG
VKRXOG WUHDW RXUURERWY :HZLOO FI



WRZDUGV RXURZQFUHDWLRQLQ WKH OI
WXUQ WRURERHWKLFV

*HQHUDOO\VSHDNLQJ URERHWKLFV LV
LQDWLRQDQG DQDO\VLV RI WKH HWKLF]
GHVLJQDQG XVHRIURERWY )RUH[DPSC
VKRXOG QRW EHH XVHG EHFDXVH WKH\ D
EHLQJRU ZKHWKHU VRPHURERWV LQIUL
LQWHUHVWV OLNHSULYDF\ $QG DJDLQ
DOVR FRQFHUQHG ZLWK SURYLGLQJ UHI
FHUWDLQ DFWLRQV 30OHDVH QRWH WKI
FXVRQURERWY WKDW SRVVHVV D FHUW
WKH WDON DERXW DXWRQRP\KHUH" :HC
UDLVHVRPHHWKLFDO TXHVWLRQV EXW |
WRQRP\WKH URERW KDV WKH PRUH PRL
VFUXWLQL]JLQJLVUHTXLUHG 6R WKH I
LVRQ URERW WHFKQRORJ\WKDW H[KLE!
WRQRP\RU cLQWHOOLJHQFHd WKDW LV
RXWFHUWDLQ WDVNV ZLWKRXW KXPDQ L
WKDW DXWRQRP\RIURERWVY VKRXOG QR
RP\LQ KXPDQV ZKHUHLW XVXDOO\PHD(
DFFRUGLQJWRRQHaVRZQUHDVRQV

$ VKRUW VXPPDU\ RI ZKDW ZH KDYH DGG
ZH EULHIO\ ORRNHG DW RXU REVHVVLR(
DQG URERWY 7KHQ ZH LQWURGXFHG
VLI\LQJ URERWYV ORVW LPSRUWDQWO
DQG URERHWKLFV ,Q WKH QH[W VHFWL
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HWKLFDO LVVXHV WKDW DULVH LQ FRQC(
WHFKQRORJLHY 6SHFLILFDOO\ ZH FR{
URERW WHFKQRORJLHVY PLOLWDU\ UR
DVVLVWLYHURERWVDQG ODVWEXW QRYV

SRERWV DQG HWKLFV

7TKHPRVW QDWXUDO TXHVWLRQ RQ D ORYV
FRPHVWRURERWVLYVY +RZGRZHJHW UR|
WKDWZHGHHPDSSURSULDWH" ,QKLV QR
PRY SUHVHQWV DQDQVZHU WR WKLV TXF
LGHD WKDW URERWV PD\EH SURJUDPPHC
PRUDO UXOHV RUODZV 6R IRUH[DPSOH
JUDPPHG WR GR[ EXWQRWGR\ 7KH UXC
KDYH FRPHWR EHNQRZQ DV c$VLPRYaVv
WKH\DUHDV IROORZYV

J)LUVW ODZ $ URERW PD\QRW LQMXL
WKURXJK LQDFWLRQ DOORZ D KXPD
KDUP

6HFRQG ODZ $ URERW PXVW REH\RL
KXPDQ EHLQJV H[FHSW ZKHUH VXFK
IOLFW ZLWK WKH )LUVW /DZ

7TKLUG ODZ $URERWPXVWSURWHF\V
ORQJDVVXFKSURWHFWLRQGRHV QR
RUBHFRQG /DZ



/IDZ=HUR DGGHG ODWHU 1R URER!
LW\ RU WKURXJK LQDFWLRQ DOOR:
KDUP

1RZ RQDILUVWJIODQFH WKHLGHD WR €
DFFRUGLQJWRDVHWRIUXOHYV VHHPV O
WRGR +RZHYHU WKHUHDUHVRPH ZHO
WKLV DSSURDFK )RUPRUH RQ WKH VKR
ODZVDQGDQDOWHUQDWLYHVHH 0XUSH
PRY ZDV ZHOO DZDUH RI WKHVH SUREOH
GHYLFH WR SURSHO WKH QDUUDWLYH R
2QH SUREOHP FRQFHUQV WKH YDJXHQH
WKH ODZV )RU H[DPSOH LW LV QRW FC
PDQdPHDQVLQWKHILUVWODZ RUZKDW
PHDQV SUHFLVHO\ )XUWKHU WKHUHLYV
7KDW PHDQV WKDW WKH ZRUOG LV D PH
ORWRIUXOHVDQG UXOHV IRU WKH H[FH
WRDGGUHVV DOO WKH FLUFXPVWDQFH\
LQ 7KLV KRZHYHU VHHPVWREHDQLPS
REYLRXV SUREOHP WKRXJK LV WKDW W
ZKHUHRQHUXOHZLOO FRQIOLFW ZLWK |
ZHOO NQRZQ WUROOH\VFHQDULR ZKHL
UXQVDORQJDWUDFNRQZKLFKWKHUHL
OH\FDQ EH GLYHUWHG WR UXQDORQJR
QDWHO\ WKHUH LV D SHUVRQ RQ WKLV I
QHHGV WR EHPDGH EHWZHHQ GLYHUWL
ZKHUH LW ZLOO UXQ RYHU DQG SUHVXP
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RUOHWWLQJWKHWUROOH\VWD\RQ WUL
JURXS RIILYH +RZVKRXOGDURERWLQ
JLYHQ WKDW LWLV VXSSRVHG WR VDYH K
WHU KRZ DUH KXPDQV VXSSRVHG WR DF
IDVWEXWQRWOHDVW DQRWKHU SUREO|
QRWEHIHDVLEOH LQ VRPHFRQWH[WYV 7
ZKHUHZHH[SHFWWKHURERW WRKDUPD
SOH 7KLVEULQJV XVWRWKHILUVWURE
WDNHDFORVHU ORRNDW PLOLWDU\ URI

OLOLWDU\URERWYV

1RW VXUSULVLQJO\ WKH PLOLWDU\ LV

FRPHVY WR URERW WHFKQRORJ\ OLOLW]|
WKH\ DUH KHUH WR VWD\ )RU H[DPSOH

7LPHV UHSRUWHG SODQV RI WKH 3HQWI
ZLWK URERWV DQG RQO\ FRXQWULHV I
WR EDQ NLOOHN WMRERWWK SRLQWLQJ R
IXOO\ DXWRQRPRXV ZHDSRQV DOUHDG\
DXWRQRPRXV KHUH PHDQV WKDW WKH
WDVN ZLWKRXW KXPDQ LQWHUYHQWLR
DXWRPDWLF PDFKLQH JXQ WKDW FDQ LG
ZLWKRXW KXPDQ $F@RWBREBGW[DPSOH FRP

KWWSV Z7ZZZ WKHYHUJH FRP ZKDW K
XQ NLOOHU URERW GHEDWH

KWWS 7ZZZ GDLO\PDLO FR XN VFLHQFHWHFK DUW
6DPVXQJ UHYHDOV URERW VHQWU\ VHW H\H 1RU!



OLOLWDU\ URE

5XVVLD ZKHUH WKH PLOLWDU\ XVHV DX’
VHQVLWLYHDUHDYV

-XVW IRU WKH IXQ RI LW KHUH DUH WZR
UHFHQWO\VKRZFDVHG RQHRILWV QHZ5
WR SDWURO WKH VW U HFWW L Q WWKG HYHDO
D7HUPLQDWRU ORRN DOLNHWKDW FDQ
JXQV LIQHFHVVDU\

1RZ GHVSLWH WKHLU DELOLW\ WR VKR
VLRQDO LQWLPLGDWLQJ ORRNV XVLQJ
VRPH EHQHILFLDO FRQVHTXHQFHYVY WKD
WR HWKLFDOO\ MXVWLI\WKHLU GHSOR\
URERWVPD\UHGXFHFDVXDOWLHV EHFD
WR ILIJKW\RXU ZDU 21 FRXUVH REYLRX)
DSSOLHV WR WKH VLGH WKDW KDV PLOL
DUH QRW VXEMHFW WR SV\FKRORJLFDC
*LYHQ WKDW D ORWRIVROGLHUV VXIIHU
VWUHVV GLVRUGHU DIWHU UHWXUQLQJ
WR EH D JRRG LGHD WR UHGXFH WKLV N|
URERWVYV LQVWHDG RIKXPDQV $QRWKHL
GR QRW JLYH LQ WR HPRWLRQV DQG UL
VROGLHUV EOLQGO\VREH\WKHFRPPDQC

KWWSV 7ZZZ QHZVFLHQWLVW FRP DUWLFOH PJ
URERFRSV WR GHIHQG PLVVLOH EDVHV

KWWS ZZZ GDLO\PDLO FR XN VFLHQFHWHFK DU\
5RERFRS VWDUWYV ZRUN 'XEDL WRPRUURZ RQZD!I
KWWSV 7Z7ZZ SRSXODUPHFKDQLFV FRP PLOLWDU
UXVVLD URERW JXQVOLQJHU
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'"HVSLWH WKHVH SRWHQWLDO DGYDQW
HWKLFDO FRQFHUQV WKDW QHHG WR EH |
LQJLVVXHV LV ZKHWKHU PLOLWDU\UREF
WKRULW\WRILUHDW KXPDQV ZLWKRXW
LVSDUWLFXODUO\LPSRUWDQW EHFDXYV
URERWY DUH VXIILFLHQWO\ DEOH WR GL
DOQWV DQG FLYLOLDQV )XUWKHU WKHD
PD\GHFUHDVH WKH WKUHVKROG RIDUPI
\RXKDYHDEXQFKRIURERWV WKDW FDQ I
PDQ ORVVHV RQ\RXU VLGH WKHQ WK
DUPHG FRQIOLFW PD\EH KLJKHU $ UHOTEL
WHQWLDO HDVH RI XVLQJURERWY PD\ IR
PLOLWDU\ URERWYV WR EH D cWHFKQLFD
RWKHU PRUHSHDFHIXO VROXWLRQV GU
LVWKHTXHVWLRQ RIKRZUHVSRQVLELO
SHFLDOO\ ZKHQ WKH PLOLWDU\ URERW |
QRWVXSSRVHG WR KDUP +RZGR ZH GHW
ZKRLVUHVSRQVLEOHIRUWKHEHKDYLRL
XODUONZKHQWKH\DUHDXWRQRPRXV" 7}
EHFDXVH ZH KDYH WR WDNHLQWR DFFRX
HUVWKDWDUHLQYROYHG WKHFUHDWR
FRPSDQLHV WKDW SURYLGH WKH VRIWZL
VWLWXWLRQVY WKHPLOLWDU\ IRUH[DF
RIFRPPDQG OLNH FRPPDQGHUV DQG VR(
FDQDWWULEXWHUHVSRQVLELOLW\WR\
VXUSULVLQJ WKDW SKLORVRSKHUV KDY
VXH 6RPHDXWKRUV KDYH DUJXHG WKD



&RPSDQLRQ URE

WULEXWHUHVSRQVLELOLW\WRDQ\RIW
PLOLWDU\URERWY 6SDUURZ ZKHU
VXJIJHVWHG D ZD\ RI DWWULEXWLQJ UHV

%HFDXVH RI WKHULVNV DQG PRUDO GLOHPPDV L(
VRPH SHRSOH LQFOXGLQJ6WHSKHQ +DZNLQJDQ
IRUDEDQRIaREOOHU URERWVa

PKWWSV ZZZ WHFKQRORJ\UHYLHZ FRP|V P
DUPHG EXW KRZ GDQJHURXYV

EKWWS KLU KDUYDUG HGX DUWLFOH "D

&RPSDQLRQ URERWYV

$IWHU WKH UDWKHU EOHDN WRSLF RI NI
WXUQWRPRUHXSOLIWLQJPDFKLQHV F
WKHVHURERWVDUHVHWXSWRDOORZYV
DVVSHHFKRUJHVWXUHY ,Q VKRUW FRI
WKDW DV RQHZRXOG H[SHFW IURP WKH
SDQ\DW KRPH DW ZRUN LQ KRVSLWDO
7KHFODVVLFH[DPSOHKHUHLV 3DUR WK
EHXVHGLQ UHWLUHPHQW KRPHV WR FR.
ZLWK GHPHQWLD RUFDOP WKHP GRZQ 7
SDQLRQ URERWV DUH . XULDQG %XGG\ 7
WREHDOO URXQGFRPSDQLRQV WKDW F
SOH RI WDVNV DQG GXWLHV DQG ZLWK
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FDQVHQGLWWRVSHFLILFSODFHVLQRX
RXW

7KHUHDUH VRPHWKLQJV WKDW VSHDN L
LRQ URERWYV 7KHUHLVVRPHLQGLFDWL
LQFUHDVH LQWHUDFWLRQ DQG FRPPXQL
6FDVVHOODWL $GPRQL ODWDULE g
PD\ DOVR DPHOLRUDWH ORQHOLQHVV L
ZKHQ WKH\ DUH HOGHUO\ RU VRFLDOO\ L

+RZHYHU WKHFXWHQHVV DQG FXG
URERWV VKRXOG QRW EOLQG XV WR WKH
EH DGGUHVVHG 2QH RI WKH SUREOHP)
DQG GHFHSWLRQ 6KRXOG ZH UHDOO\ F
D KLJK SRWHQWLDO IRU DWWDFKPHQW
ZKHUH WKLV DWWDFKPHQW XOWLPDWHO
DOO WKH URERW SUHWHQGVY WR EH VRI
IULHQG RU FRPSDQLRQ ,Q RWKHU ZRUG
D FRPSDQLRQ URERW PD\ EULQJ RXWZH]I
EHQHILW LV DFKLHYHG E\GHFHLYLQJ D K
KH RU VKH KDV D UHFLSURFDO UHODWLF
6SDUURZ $QRWKHU HWKLFDOO\ U
VHFXULW\EHFDXVH SHRSOHLQWHUDFW
URERWVLQLQWLPDWHVHWWLQJV OLNH
JDWKHUHGLQWKHVHLQWHUDFWLRQV V|

KWWSV 72zZZ ZLUHG FRP VWRU\ FRPSDQLRQ URERF
KWWSV 7ZZZ WHFKQRORJ\UHYLHZ FRP V SHU
IULHQGV ZLWK OLPLWHG EHQHILWYV



&DUHS5RERW

VHFXUHO\ VR DV QRW WR DOORZ DFFHYV
SDUWLHV $OVR LWLV ZRUWKZKLOH WR
RI WKH GDWD WKDW DUH JDWKHUHG LC
6KRXOG WKHRZQHUVKLS RIWKHGDWD U
LQWHUDFWY ZLWK WKH FRPSDQLRQ URE
WKH FRPSDQ\WKDW SURGXFHG WKHVH L
VLPLODU FRQFHUQ FDQ EH UDLVHG UHJ
DV ZHOO )RU H[DPSOH WKLQN RI GHY
$PDJRQaV $OH[D RU OLFURVRIWaV &RUW
LVVXH FRQFHUQV WKH OHYHO RI DXWKR
JLYH WR RXU FRPSDQLRQ URERWV 6KR
WKDW LV cWDVNHGd ZLWK NHHSLQJ D \R.
WR LQWHUYHQH ZKHQ WKH FKLOG LV DE
VKHLVY QRW VXSSRVHG WR GR HDWLQJ |
RIWKHVHHWKLFDO LVVXHV MXVW DGGU
FDUHURERWYVY WR ZKLFKZHZLOO WXUQ

&DUH 5RERWYV

&DUHURERWVDUHURERWV WKDW IXOIL
RWKHU SHRSOH SULPDULO\WKH HOGHL
WDVNVPD\LQFOXGHJUDVSLQJDQGOLIV
IHHGLQJ SHRSOH $QH[DPSOHIRUD VW|
WKHVR FDOOHG &DUH 2 ERW GHYHORSH
WXWH WKDW LV HTXLSSHG ZLWK D WUD\
WDEOHW LQWHUIDFH IRU GLVSOD\LQJ Z
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FDQ UHPLQG LWV XVHU WR WDNH PHGLFI
XVHU KDV IDOOHQ DQG FDQQRW JHW XS

7KHUH DUH FOHDU DGYDQWDJHV RI FDUHI
FDQ VXSSRUW HOGHUO\DQG LOO SHRSO
FUHDVHVY WKHLU LQGHSHQGHQFH DQG T
FRXOG DOVR SURPRWH PHQWDO ZHOIDU|
IHHOLQJV RIORQHOLQHVV )XUWKHU Wi
JHUDQG VDYH OLYHV ZKHQ WKH\DUH HT
LW\WR PRQLWRU WKH KHDOWK DQG EHKI
LQWURGXFWLRQ RI FDUH URERWYV PD\ EF}
FDOOHG FDUHJDSLQDQDJLQJVRFLHW\
GHQRIIRIFDUH SHUVRQQHO

+RZHYHU ZHVKRXOGQREHVRFDUHOHYV
FLDO HWKLFDO LVVXHV ZKHQ LW FRPHV \
PRVWSUHVVLQJLVVXHVLVWKHSRWHQV
XHV RIDXWRQRP\DQG IUHHGRP RI FKRLF
DQGWKHOHYHORILQWHUIHUHQFHLQ W
DPSOH KRZSHUVLVWHQW VKRXOG WKH L
WR WDNH WKH PHGLFLQH" $QRWKHU REY
VHEXULW\ &DUHURERWVDUHXVHGLQD
PD\DOVRKDYHDFFHVVWRPHGLFDODQG
RZQHU VRLWQHHGVWREHHQVXUHG WK
WKH\ GR QRW JHW LQWR WKH KDQGV RI S
GDWD )XUWKHU FDUH URERWYV PD\ OHEL

KWWS Z7ZzZZ FDUH R ERW GH HQ FDUH R ERW KW



$XWRQRPRXV YHI

FRQWDFWRQ SDUWRIWKHHOGHUO\EHF
GHSOR\D URERW LQVWHDG RID KXPDQ F
TXHQWO\EHFDXVHJUDQGPD KDV D UREF
SOHWKDWDUH FDUHG IRU E\URERWYV PL
KDQGOHG E\D PDFKLQH )XUWKHU DV Z
DERYH WKHLVVXHRI GHFHSWLRQ OXU|I
FDUH URERWYV FUHDWH WKH LOOXVLRQ
CGHFHLYHd WKH XVHU RUSDWLHQW E\S
LRQRUIULHQGDOWKRXJKLQUHDOLW\W
ZKHQLWFRPHVWRFDUHURERWY WKHU
FLHWDO LVVXHVY WKDW ZH KDYH WR WD N
DVNRXUVHOYHVLQZKDWNLQGRIVRFLFE
ZDQW WR JLYH RXU PRVW YXOQHUDEOH
LOWRWKHFDUHRIURERWVDQGLIVR W
DQVZHU WR TXHVWLRQV OLNH WKLV VKF
VKRXOG QRW EH OHIW H[FOXVLYHO\ WR
QRORJLFDO GHYHORSPHQW 6SHDNLQJ
WHFKQRORJ\WKDW ZH ZLOO KDYH D FOF
FDUV

$XWRQRPRXV YHKLFOHV

,(J\RXIROORZWKHPHGLD \RXZLOOEHID
DQG*RRJOHaV VHOI GULYLQJFDUV +RZ
7HVOD FDU PD\EHD PRUHUHODWDEOHF
SL]]JDFDUWKDWLVEHLQJWHVWHGLQD
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DQG WKH SL]]D FKOKQ VRRALIQRAWKH VHOI
SL]]IDFDULVVXSSRVHGWRZRUN <RXRU
SOR\HH SXWV WKHSL]]IDLQWR WKHVHOI
FOH 7KHQ WKHFDUILQGV LWV ZD\ WR \R
"KHQ WKH FDU ZLWK WKH SL]]D DUULYHYV
RXWWKHSL]]IDDQGWKHFDU GULYHV RII
LVOLNHO\WKDWZHZLOODFWXDOO\VHH
QRWIDUIXWXUHEHFDXVHRWKHUFRPSD
5HFHQWO\ 3L]]D +XW KDV WHDPHG XS ZL
LWVRZQ YHUVLRQRIDQDXWRQRPRXV Sl1

+DYLQJ\RXU GHOLFLRXV SL]]DSLHGHOL
YHKLFOH KDV VRPH ZHOO NQRZQ DGYDQ
VHOI GULYLQJ FDUV LQ JHQHUDO ORVW
WR KXPDQ HUURU 7KHUH DUH VRPH HVW
FDUV FRXOG UHGXFH WUDII&PYLHDVOK EM
LVYDOXDEOH VR WKDWVSHDNV LQIDYR
VHOI GULYLQJ FDUV SRWHQWLDOO\ OHD
DOQGDEHWWHUWUDIILFIORZEHFDXVHR
WKHVHFDUV WR FRQQHFW WR HDFK RWK
GDWD 7KLVZLOOEHQHILWFLWLHV WKH

KWWSV PHGLXP FRP VHOI GULYHQ KRZ SL]]D LV
VHOI GULYLQJ IXWXUH D

KWWSV 7ZzZZ HDWHU FRP SL]]D KXW '
GULYLQJ WUXFN

KWWSV 72zZZ WKHDWODQWLF FRP WHFKQRORJ\ Dl
FDUV FRXOG VDYH OLYHV SHU GHFDGH LQ C
VRXUFH 6)7ZLWWHU



$XWRQRPRXV YHI

DOVEHFDXVHLW XOWLPDWHO\PHDQV O
WKDWDUHRQHRIWKHFXOSULWYV LQ VXF

1IHYHUWKHOHVV GHVSLWH WKH DGYDC
VRPHHWKLFDOLVVXHVY QHHG WR EH GLV
WDU\URERW WHFKQRORJ\WKDW ZH KDY
WKHLVVXHRIUHVSRQVLELOLW\DVFULS
VKRXOG ZH KROG UHVSRQVLEOH ZKHQ T
DQDFFLGHQW" $ UHODWHG LVVXH FRQF
FDSDELOLWLHV ZH ZDQW LQ D VHOI GU|
FULWLFDO WUDIILF VLWXDWLRQ IRUH[
VFHQDULR WKDW ZHKDYHORRNHG DW LG
ODZV ,PDJLQHWKHUHLVDJURXSRI SHI
QHHGVWREHPDGHEHWZHHQUXQQLQJF
VWHHULQJWR WKH OHIWDQG UXQQLQJ !
WR WKH ULJKW DQG FUDVKLQJ LQWR D 7
SHRSOH LQ WKH FDU +HUH WKH TXHV W]
RQ ZKLFK FULWHULD WKHDXWRQRPRXV
2QH RSWLRQLVWRKDYH QR GHFLVLRQ ¢
DQG OHDYH LW XS WR WKH GULYHU +Rz
LV QRW DWWHQWLYH" 6KRXOG WKH FDU
RQ DQ RSWLRQ" 8OWLPDWHO\ ZH KDYH
ULVN ZH ZDQW WR WDNH DV D VRFLHW\ D
KDYLQJVHOI GULYLQJFDUV RQ WKH VW
DQG ULVNV $QRWKHU FUXFLDO DQG QF
LVVXHLVYWKHSRWHQWLDO ORVV RI MRE
FDUV $FFRUGLQJ WR WKH $PHULFDQ -



JURPOLOLWDU\5RERWV WR 6HOI GULYI

WKHUH DUH PLOOLRQ WUXEXN LRMNOEG U
QRWQHHG WKHP DQ\PRUH LI WUXFNV FR:
7KH VDPH JRHV IRU RXU VHOI GULYLQJ !
EHFDXVH LW HOLPLQDWHY WKH KXPDQ F
,Q WKH FRQFOXGLQJ VHFWLRQ ZH ZLOO
RQO\VFRPHIRURXUMREV EXWDOVRIRU\

(WKLFDOWUHDWPHQW RIURERWYV"

5SHPHPEHU DW WKH EHJLQQLQJ RI WKL\
HWKLFV QRW RQO\ GHDOV ZLWK WKH M:
LQJ RWKHU SHRSOH DQG QRQ KXPDQ DG
QRZDGD\V LV DOVR FRQFHUQHG ZLWK Wt
DUWLILFLDO SURGXFWV &RQVLGHU WKL
6DXGL $UDELD JUDQWHG FLWL]HQ ULJK
KXPDQRLG URERW FDOOHG 6RSKLD 7K|
UHFHLYH FLWL]HQVKILELMLW K HGZHRUW @ X
WKDW ZH PD\ ZDQW WR VWDUW WKLQNL
URERWY DQG ZKDW SDUW WKH\ ZLOO S¢
6KRXOG ZH UHJDUG WKHP DV SHUVRQV [
$IWHU DOO ZH UHJDUG FRPSDQLHV DV ¢
FHUWDLQ ULJKWV )XUWKHU LV LW SRV
XQHWKLFDO ZD\ HJ E\KDUPLQJ WKHP
FRQIURQWHG ZLWK WKHVH DQG VLPLOD

KWWS 72zZ WUXFNLQJ RUJ 1HZVBDQGB,QIRUPDW
'DWD DVS]|
KWWS ZZZ KDQVRQURERWLFV FRP URERW VRSKIL



YXUWKHU UHDG

(YHQ PRUH VR EHFDXVH URERWYV ZLOO
VRSKLVWLFDWLRQ WKDW ZLOO SURPSW
GLVWLQJIXLVKHV XV IURP WKHP 6R ZH
LQ WKLQNLQJDERXW WKHVH LVVXHV LQ
ZLWK WKH WHFKQLFDO GHYHORSPHQW

)XUWKHU UHDGLQJV

%HPHOPDQV 5 HWDO 6RFLDOO\
GHUO\ &DUH $ 6\VWHPDWLF5HYLHZLQV
QHVV -RXUQDORIWKHS$PHULFDQOHGLF

.DQJ O 6XEOLPH GUHDPV RI OLYL
DXWRPDWRQLQ WKH (XURSHDQ LPDJLQ|
+DUYDUG 8QLYHUVLW\ 3UHVYV

.RSDFHN 3 'HYHORSPHQW WUHQC
WURWHFKQLN XQG ,QIRUPDWLRQVWHFK
/LQ 3 $EQH\ .  %HNH\ * $ 5REF

HWKLFDODQGVRFLDOLPSOLFDWLRQVR
0,73UHVYV

0OXUSK\ 5 RRGV ' %H\RQG $V
7KUHH /DZV RI 5HVSRQVLEOH 5RERWLF\
WHPV ] KWWSV GRL RUJ



JURPOLOLWDU\5RERWV WR 6HOI GULYI

6FDVVHOODWL % $GPRQL + ODWDULE
8VHLQ $XWLVP5HVHDUFK $QQXDOS5HYL
QHHULQJ

6FKXO]NH 0 $XWRQRPRXV :HDSRQ"
5HVSRQVLELOLW\ 3KLORVRSK\ 7HFKQ
KWWSV GRL RUJ Vv

6SDUURZ 5 .LOOHUBSRERWV -RXU(
RSK\ ]

6SDUURZ 5 6SDUURZ / ,Q WKHKI
7KHIXWXUHRIDJHG FDUH O0LQG DQG ODF
7]DSKHVWDV 6 * 5RERHWKLFV D C
6SULQJIHU

5HODWHG YLGHRYV

'U 6WHIIHQ 6WHLQHUW 5RRPED 'UR(
WRU 7KH HWKLFDO LPSOLFDWLRQV F
KWWSV 7Z2zZZ \RXWXEH FRP ZDWFK"Y W



~PSULQW

7KLV ZRUN c(WKLFV DQG 7HFKQRORJ\ 6RPH ,VVX
Rl WHNHWKLFV D SURMHFW RI +DPEXUJ 2SHQ 2¢
DQG +DPEXUJ 8QLYHUVLW\ RI 7THFKQRORJ\ ,W ZD
*DUDVLF 'U 6WHIIHQ BWHLQHUW 'U 7LQD /DGZLJ
+HLQHPDQQ 7KH ZHEVLW HARH NWRR-R BB/ 1SRUXRONG HI- Wi
KWWSVY WHNHWKLFV U] WXKK GH

7KLVERRNOHWZDVJHQHUDWHG XVLQJD VWDFNRII
‘HXVH $WRP DQG ODUNGRZQ WR ZUZ(WWR/ KH QWGHW
WKH 3') DQG *LW/DEDV ZHOO DV 'RFNHU WR EXLOG \
RQOLQH 7KDQNVWRWKHFRPPXQLWLHVY WKDW NHH
ERRNOHW LV DQ2SHQ (GXFDWLRQDO 5HVRXUFH 2(!
DQGUHGLVWULEXWHG DW KWWSV FROODERUDWL

<RX ZLOO ILQG D GRFXPHQWDWLRQ RI WKH SURGXF
KWWSV FROODERUDWLQJ WXKK GH KRRX WHNHW
, W

2(5/RJRE\-RQDWKDVPHOOR && %<



,PSULQW

JLIXUHKHWHNHWKLFV WHDP 3KRWR 6WHSKDQ "X

9HUVLRQ E GD FF H GIFFDHHIIG G G
-RE ,'
7DJ Y HQ
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