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7KH 6RFLDO (FRQRPLF ,PSOLFDWLRQV RI $UWLILFLDO ,QWHOOL.
-X0O\ WK 1HZ <RUN 1<
KWWS DUWLILFLDOLQWHOOLJHQFHQRZ FRP

©25.6+23 35,0(5 (7+,&6 $,

&ERQWHQWYV

%ULHI GHVFULSWLRQ
ODFKLQH HWKLFV

7KUHH FKD O GHHKFHOIU PRARU N V

LWKLQ U BDAHAY KBSIQ) H SHF BMRQV R P OF HCH SHURWP DCF H
<HV DQG WOWIBRH VY SU RV \RCDCHKIE QIWDP HZ RN V
7KH QHHG KREFIGWFAHRIDI) GHFYRO P INQI WR$, V\ \HAWV

YULHI GHVFULSWLRAQ

h <gjQNQEQ<Y QI[jIYYQOI[EI hshjlZzh dlgZl<jl Z]gl <hdIEjh ]N
fkihjQ][h <gQhl <D]kj jPI IJPQEh N jPIQ4d GRhQQp kBl QZHXYIZI
IN E][jlrjh Q[ gPQEP hshjlZzh <gl <Ygl<Gs DIQ[O khlIG Ngl]Z
Q[hkg<[EIl dglZQkZh j] dlgh][<YQVIG <G GIYQplgs P<pl YIG ¥t
GldY]szZI[j IN jPIhl hshjlZh [IEIhhQj<jlh < glpQhQf[ IN ITQhjQI

Y<hhQE IJPQE<Y Ng<ZIlqglgXh INjI[ Ir<ZQ[l hQjk<jQ][h <[G <E]
jPl glY<jQ][hPQdh DIjgll[ PkZ<[ <Ej]lJgh <[G jPI DI[INQjh <[G g
QZdYQIG Q[ jPIhI glY<jQ][he ]g Ir<zZdYIle hkEP Ng<Zlq]gXh ZQ
hdIEQNQE G]Ej]lg E<glh N]g Plg d<jQI[jhe P]g < hdIEQNQE glh

h .khhiYY <[G "]1gpQO d]QJj 1kj* jPlI PQhjlgs IN <gjQNQEQ<Y Q[jIYYQOI[EI P<h []j d

E<[ DI hlI[ <h p<gQlkhYs IZdP<hQvQ[O N]lkg d]hhQDYI O]<Yhe “hshjlZh jP<j jPQ[X Y
hshjlzh jP<j JPQ[X g<jQ][<YYse hshjlZzh jP<j <Ej g<jQ][<YYse” [ jPI E][jlrj IN jP
1ZdP<hQh dg]d]hlG Ds .khhlYY <[G "]gpQO-=« jP<j IN Q[jIYYQOI[EI <h g<jQ][<Y <
DIhj d]hhQDYI <EjQJ[ Q[ < hQjk<jQ][+"gIXNQEQ<XhHjNMY Q[ [Elllg T]GPROddg]<E
[OYIg]]G YQNNhes " s +gI[JQEI <YYe AEE/E- AE-

/11« N]g Q[hj<[Ele 1QXIl [<[[se “0]q<gGh <[ jPQEh JN YO]gQjPzZhe ][plI[Q[O+ $Dhigp-

/JEQI[Ele OIEP[]Y]Ose 2 AdZe<[]6 AYKAAAC!e EAYAAE+. “+<gj IN k[GIghj<[GQ[O jPI ZI<[Q

<YO]gQjPZhe" [<[[s qgQjlhe “[Ag<FhZ<hGEMIOZEFXR| Z<X| [N IJPQE<Y Ng<Zlq]gXh§e""

IZdP<hQh <GGIG-
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Il p<gQJkh hkDWIEjhe ]Jg P]q jPI YI<GIghPQd ][N < E]Zd<[s Q[jl
qlgXlighe

OPI Q[EgI<hQNOY®R KkhIQ[EgI<hIG jPI dg]ZQI[I[EI ]N 1ZIgOQ[O N
I[JPQEhe” “G<j< IJPQEhhe" <[G “ I1JPQEhhe«" OPIhl jlgzZzh d]QT[j j] jF
h]EQ]YJIEP[QE<Y hshjlZzh <[G Z<EPQI[I Q[jIYYQOI[Els <[G P<pl
E]ZdYIrQjs N <kj]Z<jlG j<hXh <[G ]kjdkjh qPlgl jPI ]1gQOQ[<Y
GQNNQEKYj j] GINQ[I* OPQh dgQZlg <QZh j] hkgN<EIl N]Jk[G<]|C
[JPQE<Y fklIhjQ][h <gQhQ[O Ngl]Z Ekggl[j] QZdYIZI[j<jQ][h ]IN
YQNIe Jqglplge gl Z<XI [] <jjlZdj j] E][GI[h] <YY <ddg]<EPIh j]
JIEP[QE<Y hshjlzh Q[j] < E]ZdglIPI[hQpl hkZZ<gse []g <Gp]E<]jl
gP<j IJPQEh hP]kYG Dle

Qpl[ jPI dgIN]k[G QZdYQE<jQ][h jP<] hshjlZzh E<[ dg]GKEI ]]
iP1Qg djI[jQ<Y j] EJ[EI[jg<jl d]qlg <[G Q[N]gZ<jQ][+ XIs fklhjQ
IThkg!l jPIhl hshjlZh <gl []] P<gZNkYe IhdIEQ<YYs j] <Ygl<Gs Z
fkihjQl[h Q[EYkGIe ]g <gl ql j] Ip<Yk<jl jPI IJPQE<Y QZdYQE<
glY<jQ][ j] jP! dkDYQE O]]G ¥<[G P]Jq <gl gl j] OI[lg<YYs GINQ
N]gZh ]N GQhEY]hkgle <EE]k[j<DQYQjse E][hI[js <[G WKhjQEI
hshjlzh <EE]k[j<DYIl jl¢« N jg<GQjQI][<Y IJPQE<Y Ng<Zlg]gXh
1dd]gjk[Qjs j] Q[jlgg]O<jl k[GlgYsQ[O p<Yklh [N PkZ<[ <EjQ][*
qQjP E]ZdkjlgY<kOZI[jIG <EjQ][ Q[ < 19 G] ql jPQ[X <D]kj Ij
GIhQOJ[IG j] ‘'YI<g[’ qQjP]lkj PkzZ<[ hkdlgpQhQ][« [G P]qg G] ql I
ZlglYs I[jgl[EP dg<EJQEIh ][N GQhEgQZQI[<jQ][ <[GC Q[WKhjQEI-
PQhj]lgQE<Y G<j<} gQYY INjI[ gINYIEj jPIhl DQ<hlh«

ODFKLQH HWKLFV
JEI[)] GQhEKkhhQ][h N IJPQEh <[G P<pl jI[GIG j] dgQ]gQjQuvl
Psd]jPIJQE<Y Ol[lg<Y hshjlZzh Q[ < GQhj<[j Nkjkgls hkEP <h
g jPI GlplY]dZI[j IN < hkdIgQI[jIYYQOI[EI jP<j ZQOPj DIE]ZI <|
PkZ<[éthEkth][h IN NJEKkhQ[O ][ hkEP hdIEKY<jQpl Nkjkg
QOJ[]gl jPI QZZIGQ<jI IJPQE<Y QZdYQE<jQ][h IN hshjlzh Q[
Q[EYKGQ[O jPlI QZZIGQ<jl EP<YYI[Olh d]hIG Ds jPI I[]gzZ]kh [k
hshjlzZh Ekggl[jq:Y:}['QqurgMgs hshjlZzh digN]JgZ < GQplghl g<[O

l]lg < GQhEkhhQ][ IN glhl<gEPIg IJPQEh qQjP d<gjQEkY<g I1ZdP<hQh ][ jPI IJPQE<Y |
G<j< dgQp<Ese hlle IQEP<IY ;QZZlge “* kj jPI <j< h Ygl<Gs +kDYRQEEHh K[[GP| jPQE!
[N]gZ<jQ][ OIERAFY[OsA ¥AAAA'« AAAYAAZEZ <E]D IIJE<YN <[G <jl g<qN]gGe £7PI¢
<j< .lhI<gEP< OPI ZI1gOQ[OQ®P EEh <Qp AFQtE¥AAAC|.

Pjjde>>DGheh<OIdkD*E]Z>E][jI[j>A>A>AAEAEALZAEACCEAAAA
A J1le N]g Ir<ZdYle "QBX1dRGIZYQOI[Els +<jPhe e+ S[Dge./$gNjlORLHQplghQjs +glhhes A
<[ I<gYs GQhEKhhQI[ IN “kYjg<Q[jlYYQOI[j” Z<EPQ[lhe hll gpQ[O 1P[ 111G+ “/dIEKY:

1Yjg<QjlYYQOI[Gp<EPN[IQ] 12 dkN¥ g€ Ghe g<[v Yj <[G !]ggQh .kDQ[]JNN- "Iq 9]gX
E<GIZQE +glhhe AECA+ AAYEE-"

£  «“0<hXYhdIEQNQE” Pigl GJ]Ih []j QZdYs <[s hj<jIZI[j <D]kj E]ZdYIrQjss OPI hdIYYYEP
dg]Og<Z jP<j O]plg[h < “hlIYNYGgQpQ[O” E<g <gl D]jP j<shXYhdIEQNQE hshjlzh Ipl]

A
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<[G d]hl [Ig EP<YYI[OIlh j] jg<GQjQI][<Y IJPQE<Y Ng<Zlqg]gXh G
<hhkzdjQ][h Z<GI Ds jPIhl hshjlZzhe <[G jPI d]jI[JQ<YYs k[dgIG
]kjE]ZIh jP<j JEEkg qPI[ jPIhI hshjlZzh <gl GIdY]sIG Q[ PkZ<[ E

[ jPI AEAAhe "]gDIgj 7QI[lge Q[ PQh D]]X Ir<ZQ[Q[O jPI QzdY

h]EQljse QG IQMy &G K[G2jlg[QjK “E][Eldjhee[IEIhh<gs N]g jF
IrQhjI[ElI IN WKQIREIE][jI[GIG jP<] Q[GQpQGk<Yh Zkhj P<ple

80 NIQD]MjSEPKZ<DIQ[DG Ip! YOP G QETIGJZINKY Y
ZI<hkdNjPIPkZ<@§]hhQD QZIEQABE QZF 11 fk<Y Qfs
qPQEP<QWKN]g<[GgIZ<ONRORI[PId]hQjON[K[G
<gQI[ilgEP<{QPE®]]@QD Ml IZ<[<[&<[[P<X[]qh]
YQZQjh hP]gj IN jP]hl [N PkZ<[Qjs QjhIYNs

7QI[lg NkgjPlg E]J[jI[Gh jP<j jPIhl QGI<Yh P<pl [] jlIjP k[YIhh °
“k[<ZDQOk]kh” <[G jP<j [] Q[GQpQGk.¥[sQH @B ¥ EJ KD & ¥gF QH
EJ[N]gZ j] h]1Z! [1jQ]1[ IN jPIhl E][Eldjhe IpI[ jP]KOP IJPQE<Y Ng
J[1YhQVIYNQjh <YYs

h <[ Ir<zdYle gl E<[ hlgljiPI<kYERHUEPENEHIEQNQE <jjlzdj j] 1ZD]
jPIhl p<Yklhes .1hI<gEP IjPQEh <gl Dg]<GYs E][EIg[IG qQjP E]Y
Z<Q[j<Q[Q[O < glhl<gEP hkDWIEj°h h<NlIjs <[G <[][sZQjs* OPQ
Q[N]gZ<jQ][ <D]kj hkDWIEjh qPI[ d]hhQDYls YQZQjQ[O <EEIhh
Elkghle []j dIgN]gZQ[O glhl<gEP jP<j qlkYG P<gZ jPI hkDWIE]
E<[ DI pQIlqlG jPg]kOP 7QI[lg’h Ng<ZIq]gXIkx¥QjsjjlZdj j] dg]Z
digN]gZIG Q[ jPN h<tiQuf@ijjsNjP 1 O]<Y JWQIDHEPAP@hIe jPI g]YI |N
NgllYs OQplI[ E][hI[j Q[ jPI Dl gll24d MNIGIg<YYSYNK[GIG PkZc<
hkDWIEjh glhl<gEP Qh hQZQY<gYs GIhQOJ[IG j] N<EQYQj<jl jP
ZI<[h j] <GPIgl j] jPIhl IjJPQE<Y p<Yklh qPI[ ql Z]p! Q[j] jP! q]
N<EQYQj<jIG <EjQ][ <[G GIEQhQ][ Z<XQ[O Qh []j hQzdYls P]q

[ PQh Q[NYKI[jQ<Y lhh<s ][ E]Zdkjlg IJPQEhe <Zlh !]]g <gOKI|
INNIEj IN E]ZdkjlgQv<jQ][” Qh hkEP jP<j jPI “D<hQE [<jkgl ]g

m m m O

Q[ jPIhl jg] j<hXh Qh plgs GQNNIgl[je ]g E][jIrj ][ hkdIgQ[jlYYQOI[EIh plghkh [1<g¥]
g<qN]gGe+ “ gjOQNQEQ<Y [jIYYQO'I[&I9hgKP®QIX[ksA A RAVIXGC*

"lgDIgj 7QORYe-kZ<[ 1hl JN kZ<[ 1Q[Ohe sDIg[ljigHR Jk® PJEQIRNNY Q[ ]e- AEZEA. A/
DQOG\/CEYAAC I1ZdP<hQh <GGIG-

DQG+ AAE-

!QXI [<[[s dg]pQGIh < O]]G hkZZ<gs [N jPI jPgll E3g)[jTVKD Qdui] < ER’ |ij@,Et;+Y§Q\I'h<
][ ‘GkjQlhe gkYlhe <[G d]YQEQIh §jP<j” G)IMQ[{I]@QJEEDQYHRFP] I]QIQIE;H;\HIZQAZAH QH Z<rQzc
“O]]G” N]lg < d<gjQEkY<p Q@IIGIY<]B MRQEHN" jP<j Ir<ZQ[lh “hkDWIEjQpls QGQJ]hs[E:
[1[9<jQIll<Y QZdkYhlh jP<j Q[NYKI[EI dI]dYI Q[ jP1 <DhI[EI IN EYI<g gkYlhe” [<[[s-*

1[p!I[Q[O $Dhigp<jQ]l[* +g]D<DQYQjse <[G 0QZIYQ[lhhe” EAe« <EP |N jPIhl “hkD<gl<
Q[jlgdglj<jQI[ IN Plg IJPQE<Y QGI<Yh ZQOPj DI QZdYIZI[jIG-

A
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Q[hjQjkiQ][ Qh EP<[OIG+" qPQEP <Yh)REIPKRQM; P] ¢ 1 dik§NgiQ v@
hshjlzh Q[ jPI h]JEQ<Y qlgYG dg]GKEIh qP<j !]]g E<YYh “d]YQE
p<EkkZhqlg <Yh] []jIh jP<] jPIgl <gl “Q[pQhQDQYQjs N<Ej]gh”
<ddYQE<jQ][ IN E]Zdkjlgh j] hdIEQNQE dg]DYIZhes Q[ jP<j “][I .
<D]kj jPI Q[dkjh <[G ]kjdkjh JN < E]zdkjlgs" Dkj P<pl YQjjYI k[
“Q[jlg[<Y dg]EIMM@HO3ThEgkj<DQYQjs+ !11g [ljlhs Qh Ds GIhQO]
E]Zdkjlgh INNIEjQplYs PQGI jP]hl j<hXh ql qQhP j] <kjl]Z<jle <
dg]GKEIh <j YI<hj jPgll hQjlh N]g d]jI[jQ ©YplQRQE¥Y £PKMIOg!lh
gPlgl E]JGI Qh Z<YQEQ]khYs Q[hlgjlGe ]g jPI hshjlZ ]jPIggQhl
IrdIEjIG <[G Q[jI[GIG Ds @[jhQ*k®Dgrl &d!I0'g<RI QPR EPYKIh
[1[YjgQpQ<Y GIEQhQ][h Z<GI| Ds < dg]Og<ZZlg glhkYj Q[ Qzd]c¢
¥jPQ[X IN < h]Njg<gl DkO glhkYjQ[O Q[ jP! Z]pIR[FQANQDBIEQ:
E]ZdYIr E<XYEgFKgR]PI dg]EIhhlh <gl j]] E]ZdYIr j] DI glpQIqlG
k[Glghj]]G Ds PkZ<[he Z<XQ[O glpQlges E]JgglEjQ][* 19 p<YQG<]j
QZd]hhWODIYEJkYG jPQ[X Plgl [N < E]ZdYIre N<hjlgYjP<[YPkzZ<["
PQOP NglfklI[Es jg<GQ[O ¥ 0!} ]g jPl <ddYQE<jQ][ IN YGgQpl
qPlgl d]YQEs <[G O]plg[<[E| dglhlf] ]1[O]Q[O EP<YYI[Olhe

7KUHH FKDOOHQJHV IRU $, HWKLFDO IUDPHZRU

'LWKLQ UHDVRQ SOHDVH GHYHORSLQJ H[SHFWDWLRQV RI PDFk

A<gjQEKY<jQ[O < h]EQ<Y dg]DYIZ <h < JIEP[QE<Y dg]DYIlZ j] |
jg<[hY<jQ][* Ng<ZQ[O < dg]DYIZ h] <h j] DI jg<Ej<DYI j] <[ t
E][hjg<Q[h jPlI <hhkZzZdjQ][h glO<gGQ[O jPI hE]JdI N jPI dg]DYI
h1YkjOTIREP h]EQ<YVY|]YJIEP[QE<Y jg<[hY<jQ][h dg]pQGI [] <hl
qQYY dg]GKEI NIglg ZQhj<XIh jP<[ jPI hshjlZ Qj Qh QI[jI[GIG j]
d]QI[jh ]kj» qPQYI Qj Qh khk<YYs DIYQIpIG jP<]j hshjlZh ¥hkE
E]ZZQj NIqlg lgglgh jP<[ PkZ<[h <[Ge+s (NGl ,gjFllosh NsjB]1ZZC
XQ[G jP<j PkzZ¥[Jly GIs hshjlZ IN Ipl[ Z]Glhj E]ZdYIrQjse jPI h
Q[IpQj<DYs dg]GKEI [Ig XQ[Gh ]N Igg]ghe d]jI[jJQ<YYs N < jsd|

AA

AA
AR
AA
AA

AE

<Zlh !']]ge “7P<j Qh ]ZdKjlgdPPRQQ'BhACLRs[]+ A ¥YAEEA !+ AEA. ][hQGIg GQNNIgl
GQhE]plg h]ZIjPQ[O <D]kj gP<j gl p<Ykl <[G gP<j gl G]['j*" DQ « ACE

DQG+ AGC-

DQG+ AEA-

DQG. AEAYAEAE-

Jg Ir<zdYle Q[ < hjkGs N jPI OY]D<Y NQ[<[EQ<Y hshjlZs "IQY ]P[h][ Ij <Y+ Q[GQE:-
<YYVYZ<EPQ[I dP<hl EP<g<EjlgQVvIG Ds Y<gOl [kZDIgh JN hkDhIE][G IrjglZl Ipl[jh” jI
AAAE NQ[<[EQ<Y EgQhQhe OPI hjkGs E]J[EYKGIh jP<j jPIgl Qh <[ “IZIgOQ[O IE]Y]Os
IN dglG<jlgs <YO]gQjPZh+" JP[h][ Ij <Y <gOkl jPIgl Qh [Igq < “[I1G NJg < [Ig hEQI[j¢
dPI[]1ZI[<+" "1QY ]JP[h][+ k<[[<[ ;P<]* gQE k[h<GIgs ][O -Q+ "QEP]Y<h IP[h][+ QG
“ Dgkdj .Qhl IN "Iq !<EPQ[I E]Y]Os DIs][G/&QK[ﬂQIM@H\hIsQ;@@E-YI %ACAE YAAAA!. A
lg < GQhEKhhQ][ IN jPI “jq] D<hQE dg]DYIZh N]g <[s ]plg<gEPQ[O EY<hhQNQE<jQ]
h1Z1 hj<Ol Q[ jPI GIpIY]dZI[j IN <[ |+ hil IINNgls/JlgiRI® <qBYkdk [$ K@ OP<hkQ@N QE <

<[G Qjh ][hIfk¢EIHQGOIs ! 0 +glhhs AEEE. CEVEA-

A
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¥<[G jPkhe Q[ Z<[s E<hlhes jP<j ]kg Ekggl[j IJPQE<Y Ng<Zlqg]gX
A
<GGglhh!e

[ J[1 IN jPI N]JK[G<jQ][<Y d<dIigh Q[ jPI NQIYG JN =« Y<[ 0kgQ
“Y1<g[Q[O Z<EPQII+" “dg]Elhhlh jP<j <gl YI<g[j G] []j dg]GKE
GQG jPIs EJkYG []]"DomQ¥iI©g[dQIh jP<j qP<jlplg < Z<EPQ[I Q
YI<g[Q[O+ qPI[ Qj <Ejh ][ jPRugX[[¢4NIEFOJ] QjgR<DQYQjs [N Z<
ZQhj<Xlhs [ jPlI E<hl JN /d]jQNs dQEXQ[O < h][O ql G]['j YQXI
ZQ[QZ<Y+ Kkj qP<j hP]kYG ]kg IjJPQE<Y d]hQjQ][ DI qPI[ ]kg
dg]GkEI < [][vlg] [kZDIg ]N ZQhj<Xlhe ZQhj<XIlh jP<j Z<s DI pl
PkZ<[ G]Ejlgh qlkYG Z<Xl« 0g<GQjQ]JI[<Y IJPQE<Y Ng<Zlg]gXh
qQYY JEEkg <[G E][jgQDKkjl j] jPI ][O]Q[O GlplY]dZI[j I[N dg]NIt
hj<[G<gGh Q[ jPI glYIp<[j NQIYG+ ]g =« jll* ql Zkhj GlplY]d hl
ZIEP<[QhZh N]g NIIGD<EX <[G QZdg]plZI[je Ne <h g<[EIhE< .
IiPQEh Q[j] hshjlZzh Qh j] DI dglEYKGIG dglEQhIYs DIE<kh]I *
]plg jQZI+” <gl gl E]ZN]gj<DYIl qQjP jPI Ok<g<[jll jP<j <[ G]E
[JPQE<Y WKGOZI[js <[G jP<j jPIhl Y<dhlh Z<s DI hkgdgQhQ[O-
GIjIEjs Dkj jP<j jPls ZQOPj QZdg]p! N]g Nkjkgl d<jQI[jh«

h qQjP jg<GQjQ]J[<Y IJPQE<Y Ng<Zlq]JgXh jP<j NJEkh J[ glY<jQ
IljPQEh N Zkhj <Yh] Q[p]Yp! < GlddOPZRADIM]I[ IN d]qlg

<hsZZljEXI[hDI hilI[ Q[ Q[hj<[Elh qPlIgl hshjlzh <gl khIG j] z<
P<pl < Z<jlgQ<Y QZd<Ej ][ pkY[lg<DYIl d]dkY<jQ][he hkEP <h jl
“i1lgglgQhj jPgl<j hE]gl” jP<j Qh Ekggl[jYs DIQ[O khIG j] WkGO
gINKOIIh N]g I[jgs QJj] < d<gjQEKkY<g E]k[jgse ]1g Q[ jPI khl JN
Q[ <[ <jj1Zdj j] dgIGQE|YYKYGQ pRINZ+hshjlZh ¥<[G jPIQg GIhQ
jP1hl qP] GldY]s jPI1Z} P<pl E][hQGIg<DYI d]qlg Q[ jPIhI hEI[<¢
<gl glY<jQplYs d]glgYlhhe OPIhI [Iq E<hlh E<["EMEIldkk<M Q[hj:
p<Ekkzh” YY dY<EIh qPlgl jPI hshjlZ'h Q[[lg q]gXQ[Oh <[G QZ
Ir<ZQ[<jQIl[ 19 E][ithj<jQ][* OPI EP<YYI[Olh d]hIG Ds jPIlhl jsdl
Z<EPQI[IYZ<GI GIEQhQ][h <gl []j INjI[ GQhEkhhIG Q[ Ekggl[j Ij
ZKEP ]N jPI <jjI[jQ]] P<h glZ<Q[IG ][ Z]g!l I<hQYs hEPIZ<jQvVIG

AG

AE
AE

AE

.s<[ <Y]e “OPl <hl N]g < IGIg<Y .]D]JQEh 1ZZQhhQ][*” g]l1XQ[Oh [hjQjkjle AAAA.
Pjjde>>9qg+Dg]lXQ[OheIGk>glhl<gEP>gld]gjhA>AAARAE>B<H[ONPG¥NIQ[O<yhd¥ QEPR Kh

Pkz<[ N<Ejljgh I[OQ[lIgQ[O P<h GIZ][hjg<jlG jP<j <kj]Z<jQ][ hP]kYG DI k[Glghj]]G j]
<h ZKEP <h Qj IYQZQ[<jlh h]ZlI XQ[Gh |IN PkzZ<[ Igglges ]g Ir<ZdYIkjZF[QEQ[DgQGO
AE ¥YAEEA!s EEAYEEEZ .<W< +<g<hkg<Z<[ <[G 6QEjlg .QYlIse “ kZ<[hzZdq[G kj1Z<jQ]I
<Ej]g\‘E []*A ¥ k[I AEEE!- AAAYAEA-.

Y<[ 0kgQ[O+« “ ]ZdkjQ[O '<EPQ[ILQ[GEG - [[PYAROMEEAA e AEE.

g<[EIhE< .1hhQ+ “ ]q G] s]k jI<EP < GREPP Q[O]j|idrtg £+ AAALE-
Pjjdhe>>gaqeq<hPQ[Oj][d]hjeE]Z>[Igh>Q[Y|PI]gs>qd>AAAE>SAA>ALE>P]lgYG]Ys]kYjI<EPY

/11e N]g Ir<zdYle <jl g<gN]gGe “ []q slkgkDIYy@EMQKQ[E]'xis”As AAAC.
Pijdhe>>glYdkDYQE<<GI>I[>NQOYI>qldkDYQE<YAAACYX<|IX E<Q&]dOa@[tq VNNg¥glld?

/kgs< I<jjke <[G <kgl[ QUEP[lgg]dkEPQFIAR<ANAC-
Pjjdhe>>9qgedg]dkDYQE<+]gO><gjQEYI>Z<EPQ[IYDQ<hYgQhXY<hhlhhZI[[hYQ[YEQQZC
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Psd]jPIjQE<Yhes hkEP <h jPI jP]kOPj IrdIgQZI[j IN jPI jg]YYIs d
hIYNYGgQpQ[O E<ghe

OPI jg]YYls dg]DYIZ+ <h Qj Qh Nglfki[jYs khiGes <hhkZIh jP<]j
hshjlze <[G P<pl < E]ZdYIjl z<ddQ[O IN <YY d]hhQDY!I ]kjE]ZIt
h]Z1jPQ[O jP<j E<[ []j DI <hhkZIG IpI[ Q[ jPI Z]hj “qIYYYGINQ]
“ZQhhQ][ EgQjQE<Y” E]Zdkjlg hshjlZh hkEP <h jP]hl khIG Q] <
d]hhQDY! j] E]ZdgIPI[hQplYs jlhj < hshjlZ N]g Iplgs d]jI[jQ<Y ¢
glhl<gEPIgh [NjI[ glYs ][ hj]dOo<d DkQ§IGpjlicj Q][ B P I hh «
NkgjPlg E][hQGIg<jQ][h IN jPI p<Yklh jP<j hP<dIG jPI Egl<jQ]]
jg]YYls dg]DYI1Zh NJEkh Z]g!l ][ P]q jPl gQhX qQYY DI hdgl<Ge
GIEQhQ][h jPg]kOP]kj <[ hshjlZ'h GIpIY]dZI[j <[G GIdY]SZI[]
< hshjlZz'h QZd<Ej hQjk<jQ][<YYs GkgQ[O jPI Gkg<jQ][ IN Qjh
IiPQE<Y <hhlhhZI[jh <gl [IIGIG jP<j O] DIS][G jPI YIplY IN hlY
lrdlgQZI[jhe J[Ih jP<j E][jI[G qQjP jPI gl<Y <[G E]ZdYIr QZd<E]
P<pQ[O ][ Pkz<[ d]dkY<jQ][h-e

<HV DQG ,QWHJUDWLQJ $, LQWR H[LVWLQJ SURIHVVLRQDO HW!

h hshjlzh DIE]ZI Z]gl Q[jlOg<jlG Q[j] dg]NIhhQ][<Y I[pQg][Z
ZIGQEQ[l* Y<q <[G NQ[<[EI* [Iq dg]NIhhQ][<Y IjPQE<Y GQYIZ.
Ylj’h E][hQGIg jPI E<hl N < G]Ej]Jg E<gQ[O N]g Plg d<jQI[je OF
gkYlh Nlg EJ[NYQEjh IN Q[jiglhj O]plg[Q[O&"prPIlIEl] [gkRBh 4N Rk Z-
lr<ZdYle O]plg[ jPI dglhEgQdjQ][ IN GgkOh j] d<jQI[jh Q[ E<hI]
pIhjlG Q[jlglhj Q[ jPI GgkO Z<[kN<Ejkglg’h hkEElhhe OPIhl gkY
<gl glE]JO[QVIG gQhXh jP<j < GJ]Ej]lg QIEI[]QpQVIG j] G] h] Z<s
[1] Q[ jPI DIhj QIjlglhjh IN jPI d<jQI[js <[G jP<j Qj Z<s E<khl P
EIgj<Q[ gQhXh <hh]EQ<jIG qQjP khQ[O jPI GgkO+ IE<khl IJPQ
E]Zd][I[j IN ZIGQE<Y dg]NIhhQ][<YQV<jQ][* jPI G]Ej]g Qh IrdIE
<[s E][NYQEj IN Q[jlglhje D]jP DIE<kh!l Qj Q[jlghlEjh qQjP Plg
jPl Qdd]Eg<jQE $<jP! <[G DIE<kh!l Qj E<ggQlh < d<gjQEkY<g

[ jPl E<hl ]N < Psd]jPIJQE<Y ZIGQE<Y <GpQEI hshjlze gPQL
G<j< Ng]Z < E]Jgdkh JN dglpQ]kh dg]l]pQGlgh <[G p<gQ]lkh hj<jQ
1dQGIZQ]Y]Ose jPI hshjlZ qQYY [IEIhh<gQYs gINYIEj jPI DQ
]JiPlg Q[hjQjkjQ][h Ng]Z qPQEP jPI G<j< g<h OI[lg<jlGe N h]zl
E]J[EIQ[Q[O EIgj<Q[ GgkOh ]Jg dgl]EIGkglh gPlIgl jPIs P<G E]J[NY

A 19 <[ QIjgIGKEjQI[ j1 jP1 jglYYls dglDYIZe hil 7I[G<YY 7<YY<EPe« “1]g<Y 6<Yklh <[G
YO]gQjPzh+ jPlI jPQEh IN kjl[1Z]kh 6IPQEYIh EJ[NIgI[El+ $PQ] /j<jl 1[QplghQjse AZ

Pjide>>YQplhjgl<ZeE]Z>7%/1>!1a<Y YOlaQ§PZh>pQGI]h>AAAAEAAAE

AT 1[<YG '<E I[E@K[QVQ[O +g]INe ]ZdkjQ[O<ZRHQAER[E& 0@ kigrhhe AAAA. AAYAC.
AR /11« N]g Ir<zZdYle jPI ! ]GI JN !IGQE<Y jPQEh-
Pjjde>>gqqge<Z<Y<hh[+]gO><Z<>dkD>dPshQEQ<[Yglh]kgEIh>ZIGQE<YYIJPQEh>E]GIYZIC
C
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Pl hshjlZ j] glYs ][ jPQh G<j< gqlkYG <Yh] [IIG j] DI hkDWIE
]g Ir<zZdYle QN jPQh G<j< gq<h E]JYYIEjIG Ds < GgkO Z<[kN<E]jl
E]l]Zd<[s E<jlO]gQvIih jPI khih JN jPlI GgkO ZQOPj QZdYQEQjYs
dglpl[j Qj Ng]Z OI1jjQ[O <ddg]p!G Ds jPI * ]Jg jPlI GIhQOT[Ilgh -
dg]lpQGIlge jPI hQjk<jQ][ Qh NkgjPIlg E]ZdYQE<jIG Ds jPI N<Ej
<gl Q[ Z<[s E<hlh dgQp<jlYs PIYG Ds jPI <Ejlgh Q[p]lYplIGe ZI<
d<gjQEkY<g hshjlz’h “WkGOZI[j” q]l]kYG DI IrjglZzlYs GQNNQ
QZd]hhQDYIle j] glE]J[hjgkE]je"

h ql'’pl hll[e P<h jPI d]jI[jQ<Y j] gll[<Ej <[G <ZdYQNs IrQhjC
7TPQYI Z1hj d<jQI[jh k[GIlghj<[G ][ h]1ZI YIplY jPI d]qlg <hsZZljg
jPI1ZhlYplh <[G jPIQg G]Ej]lge <[G Z<[s PkZ<[ glhl<gEP hkDWIE
<hszZZzZljgs DIjqll[ jPI1ZhlYplh <[G jPI Y<D]g<jlgs glhl<gEPIg Ird
k[Glghj<[GQ[O jPI <hszZZljgs DIjqll] hshjlZh <[G jP]hl qQjP ¢
Q[jlg<Ej dglhl[jh Z]gl E]ZdYIr EP<YYI[Olhe OPI [Iqg gQhX Qh jP
<00glO<jl d]qlg Ds gIGKEQ[O jPI <DQYQjs IN jPI gl<Xlhj j] E]
<Yh] gIGINQTII jPI Og]lk[Gh ]IN qP<j E]k[jh <h ‘“IJPQE<Y DIP<pQ]
d]glgNkY QJjlglhjhe /KEP d]gqlg E<[ j<XI plgs hkDjYIl N]JgZhe ]g
p<gQlkh XQ[Gh JN ¢ Y]]hlYs GINQ[IGe <gl khIG j] Q[NYKI[EI ]
d<gjQEKkY<g GQQgIEjQ][h Y<gOlYs GQEj<jIG Ds jP]hl gP] GIhQC
JEE<hQ][<YYs dkjjQ[O 8[GQbQGFk<V\h<<'j]lg@1<XX-PhP [Tilhe “Nkgjl
1Zd]qlgZI[j IN E]gd]g<jQ][h E<[ E<kQ[GEQBRIX{QqQ@IAl[gh [Iq
JIEP[]Y]OQIlh <hsZZIjgQE<YYs <[G ]d<fklYs E]J[NIg jPI d]glg j]
Z<[kN<EjkgIAéIpngIP|’ d<gjQEKY<g Z<[[lg IN E]J[hI[JQ[O j] < jlg-
E][GQjQ][h <OgllZI[j N]JgZ j] khl h]JNjg<gl Qh < ‘[kGOI’" jP<j glY¥
X[1a[ <h jPI “hkDWIENQjFII KN INY @591 <] < d<g‘]‘bEkY<g Z1ZI1[je

7KH QHHG IRU DFFRXQWDELOLW\ GHOHJDWLQJ GHFLVLRQ PDNL

JPQE<Y Ng<ZzZlq]lgXh INjI[ glfkQgl jPI dg]GKEjQ][ IN < glE]gG-
EP<gje < Y<qgslg’'h E<hl NQYIl* ]Jg < glhl<gEPIg’h . hkDZQhhQ
ZIEP<[QhZh N]Jg glGglhh Ds d<jQI[jhe EYQI[jhe ]g hkDWIEjh gP
P<pl DII[ jgl<jlG k[IJPQE<YYse |][jlZd]g<gs hshjlZzh JNjI[ N<®
hkEP glE]gGh ]Jg ZIEP<[QhZh N]g glGglhhe h IYI[ "QhhI[D<kZ
Z<Q[ D<ggQlgh jl jPlI I1hj<DYQhPZI[] IN <EE]k[j<DQYQjse* ]g <[}
GlplY]dZI[j <[G khl IN E]Zdkj<jQ][<Y JIEP[]Y]OQIlhe “jPI dg]DY|
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AA
AE

0] INNIg < hdIEQNQE Ir<zZdYle < AAAE EP<[OI Q[ <EID]]X'h “dgQp<Es GIN<kYjh” gl
/11 .s<[ <Y]e “ QOQj<Y !<gXQPK[QdOY<IQHIPQ[Oj][ EAr [IpQNa*AAAA}. AAAA« N]Jj[]jI A
hil <Yh] <Y]'h GQhEkhhQ][ ][ “GQhEY]hkgI g<jEPIjQ[O” ][ AAAAYAAAZ. g <[ QJjg]
<h][ 1gI[hjIQ[ <[G .][ gXQ[* “.]D]jQE "kGOlhs OPI jPQEh IJN [OQ[IEgQ[BI< !]gl /]EC
<[G [OQ[IIQQPO\ YAQER |- AAYAC
YY<P .lv< "]kgD¥XKhiBglkZDgQGOIl+s | 0 +glhhe AAAA« AAA-.
]9 < GQhEKhhQ][ IN “hkDWIEjQpl kjQYQjs+” jPI GQhE]ZN]gj jP<j “E]O[QjQpl GQhh]]
dgQp<Es GIEQhQ][he <[G jPI glhkYjQ[O GIEQhQ][h jP<j E<[ <EE]Zd<[s hkEP “GQhh]
<EfkIYs[ kgXIYYe <[G <jQIl Y<EXe “/INj+Hkgo[@YY sgEIRPAGGCs AW A[A="
E
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dg]DYIZ ]N DkOhe” “DY<ZQ[O jPI E]Zdkjlg” <[G “h]N’SjQ:]<gI lallg
<EP JN jPIhl D<ggQlgh P<h QZdYQE<jQ][h []j 1[Ys N]g <EE]K]]
<[G Z<QIjlI[<[EI ]IN hshjlZzhe Dkj <Yh] N]Jg jPI <OI[Es ]N jPI h|
<j< hshjlZh ¥Q[EYKGQ[O Ekggl][j JIEP[]Y]OQIlh}] kh1G j] Z<XI
Oglkdh ]Jg Q[GQpQGk<Yh <gl INjI[ k[glpQIlg<DYI Ds jP]hl <NNII
EI[hQGIgIG jPI dg]dgQlj<gs dg]dlgjs [N dgQp<jl E]Zd<[QIh Jg s
[<jQ][<Y hTEkgQjs-

hshjlZh jI[G j] <REN[&Z£jQ][ <ks@AQPYEQGk<Yh <gl []j <DYI j]
Q[j] 1g kK[GIghj<[G jPI q]gXQ[Oh IN <[ <kj]Z<jlIG hshjlZ <[G jI[G
1dd]gjk[QjQlh j] <ddI<Y <YO]gQjPZQE GIEQhQ][h dlgN]gZIG Ds
Is[Id OKNIXEQ ]Dhigplhes “qgPQYIl <YO]gQjPZQE O<jIXIIdQ[O dI
O<jIXI11dQ[O NK[EjQ][h* Qj glplghlh ]g hQO[QNQE<[jYs Z]GQNC
jg<GQjQ]I[<Y O<jIXIIdQ[O gQjP 9A|A0<QG j1 pPQhQDQYQjse Q[N]g:
IN jPI dkDYQE j] dIgEIQp! jPI glhkYjh IN 1GQjlgQ<Y q]gXe"

/IQ[E!I jPIhl hshjlZzh Zkhj DI jg<Q[IG ][ IrQhjQ[O G<j< hljh jP<j
gl<h][h IN E]ZZIgEI ]g hlEkgQjse Qj Z<s DI QzZzd]hhQDYI j] Qzd
<EE]Kk[j<DQYQjss hkEP <h jPlI <DQYQjs j] EglhhYIr<zZQJl jg<QJ¢
DQ<h ]g j] <ddI<Y jPIhl GIEQhQ][he $NjI[ gPI[ <] hshjlZz Qh I
< d<gjQEKY<g j<hX N]Jg qPQEP [] <YO]JgQjPZQE<YYs jg<Ej<DY
Zkhj DI <EfkQglG Ds gldkgd]hQ[O G<j< ]gQOQ[<YYs E]JYYIE]jIG
jg<[hY<jQ][ Q[PIglI[j Q[ jPQh gldkgd]hQ[O DIQ[O QjhlIYN h]ZIjP
[JPQE<Y hj<[G<gGh <[G Ng<Zlg]gXhje Yjlg[<jQplYse QN [] G<]j
jPI hshjlZ N]Jg < d<gjQEkY<g j<hXe jPI[ jP<j G<j< Zkhj DI OI]
lrdIi[hl j] jPI hshjlZ I[OQ[llghe Z][O ]jPIlg jPQ[Ohe jPI dgQZ<Es
E]J[hjgkEjQI][ IN ZI<[h jP<j YI<GQI[O dglpQGligh YY jP]hl jP
E]Zdkjl glh]kgElh YY Z<s P<pl hjg<jlOQE <Gp<[j<Olh Jplg [Iq ]
GlplY]dlighes <Gp<[j<Olh jP<j Z<s Q[Egl<hl d]gqlg <hsZZljgQlh ]
jP<j jPIgl <gl NIg Q[EI[]JQplh j] Z<XI| hkEP G<j< ]JdI[ N]Jg khl <[
jPl dighdIlEjQpl IN Z<gXlj E]ZdIjQjQ][*

Ac
AE

AE

AE

IYI[ "QhhI[D<kZe+ + EE]k[j<DQYQjs/@DKE])ZdG I g[@QQ A 4dPQAEEC!s ALYAA.
/11 jP1 g]gX IN <[QIYYIl Qjgll J[ jPlI g<sh jP<j <YO]JgQjPZQE <[G <kj]Z<jlIG hshjlzh I
ZIEP<[QhZh ]N Gkl dg]Elhh jP<j P<pl DII[ GIplY]dIG Q[ <GZQ[Qhjg<jQpl Y<q ]plg jP
I<jh Qjgll* “OIEP[]Y]OQEXMPIQ[OG]ELHRWIghQjsp]¥g El@QMQAAE'- AAAEYAAAA.
/11 6QgOQ[Q< kD<[Xh’ GQhEkhhQ][ ]N <YO]gQjPZh DIE]ZQ[O “GIEQhQ][ Z<Xlgh” QI
<hhQhj<[Els 6QgOQ[Q< kD<[XHY<PPdgY GHRs AERB{I"
Pjjde>>gqqgehY<jleE]Z><gjQEYIh>jIEP[]Y]Os>Nkjkgl¢jl[hI>AAAE>AA>PI¢G<[OIgh¢]NCYI

ZY [ jPl N]gZlg E<hle Q[GQpQGk<Yh qgqlgl hkDWIEjIG j] PIQOPjI[IG d]YQEI hEgkjQI[s

Id<gjZI[j’h “Pl<j YQhj"s [ jPl Y<jjlg E<hle <[ Q[GQpQGk<Y qQjP < GQh<DQYQjs g<t
Gl[s PIg dkDYQE <hhQhj<[EI GIhdQjl Plg <jjlZdjh j] dY<EI <[ Q[YdIgh]l[ Q[jlgpQlqg j]
Qjgll* “OIEP[]Y]OQE<Y kI +g]ElIhhZ” <[QIYYIl Qjgl[ <[G g<[X +<hfk<Yle “OPI /E]g
kj1Z<jlG +gIGQE{OP[@F®j][ <qEEp@AQAAAl. AYAA.
;1s[Id OKNIXEQ+ “ YO]gQjPZQE <gZh 1Is][G <EID]]X <[G ]]OYle ZIgOI[j P<YYI[OIh
lkg[<Y ][ OIYIE]ZZK[QE<jQ][h <[G AFOPANEFE[FYABE <q
E
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kgjPlge Q) Qh < GQNNQEKY]j <[G gQhXs dg]EIlhh j] glplghl I[O!
DQ<hlhs YIj <Y][l EP<YYI[Ol jPIQg N<Qg[lhhe plI[ <jjlZdjQ[O j
INNI¥I{ E][jg<hjs gijQEYI AZ IN jPI 1 <j< +gljlEjQ][ QgIEjQ
<DQYQjs j] 1dj ]kj IN “GIEQhQ][h” jP<j <gl “D<hIG h]YIlYs ][ <k
QIiI[GIG j] Ip<Yk<jl Elgj<Q[ dIgHPKY/<HBIGIhQN [] Ekggl[]
ZIEP<[QhZ j] <Ylgj dI]dY!l jP<j jPls P<pl DII[ <hhlhhIG Ds < d<
hshjlzZe <[G ]kjhQGI jPI glI<YZ IN EglIGQj hE]gQ[Oe+ NIqg N]JgZ<Y
GQhdkjl jPI E]JgglEj[Ilhh ]N hkEP WkGOZI[jhe hshjlzh jP<j EY
hkDWIEj jPIZ j] dgIGQEjQpl <hhlhhZI[jh P<pl E]ZZ][Ys k[GIgO]
]g pPIgQNQE<jQ][ DIS][G jP<j IN jPI ]gQOQ[<Y hshjlZ I[OQ[II
j] dkDYQEQVI Qjh NY<qghe kgjPlgZ]gle jPI <EEkg<Es N jPIhIl V
GQhdkjlG dglEQhIYs DIE<kh! jPI hshjlzh <gl khk<YYs E][hQGI
jPIlhl Qhhklh <glhl Q[ jPI E][jIrj IN “DQO G<j<"s <[G Z<s <dd¥s

hshjlzh jP<j <gl <ddYQIG j] h]JEQ<Y Q[hjQjkjQ][h YQXI IGKE
<[G EgQZQ[<Y WKhjQEI-

h gl’pl hil[« jPI jlgZ IJPQEh Qh khIG <Eg]hh < g<[OIl ]IN E][jlrjl
glhd][hQDQYQjs <[G E]ZdYQ<[EIle* j] glhl<gEP IjPQEhhe+ j] jP]kO
Psd]jPIJQE<Yhe <[G dIgP<dh Z]hj QzZd]gj<[jYse j] <hhlhhQ[O jP
hshjlZzh N]Jg GQNNIglI[j PkZ<[ E]ZZk[QjQlhe j Qh jPQh Y<hj <gl
Ogl<jlhj d]jI[jQ<Y Q[ <[<YsvQ[O <[G <GGglhhQ[O jPI [I<g¥YijlgZ
G] jPIs <NNIEj Z<gOQ[<YQVIG d]dkY<jQ][h< ]g G] jPIs hPQNj
G] jPIs Q[jlg<Ej gQjP k[GIgYsQ[O hjgkEjkg<Y Q[Ifk<YQjs <[G (
IN IJPQE<Y fklhjQ][h jP<] hshjlZh Q[p]Xle <[G < [K<[EIG IjPC
<DYI j] E][jI[G gqQjP jPIZe <[G Y]E<jl <EE]k[j<DQYQjs ZIEP<[Q
iP<j higplh jPI dkDYQE QJ[jlglhje

4 XHVWLRQV WR FRQVLGHU

O 7P<j Ng<Zlqgq]lgXh I]N GQhEY]hkgle <EE]k[j<DQYQjses E]J[hI[je <
]lg Qzd]hl ] hshjlZh«

O h jPlgl <[ IJPQE<Y Qzdlg<jQpl j] dglpl[j hshjlzh Ng]Z E][
QIfk<YQjs«

O h ZlglYs glZ]pQ[O DQ<hlh Ng]Z G<j<hljh I[]kOP ¥<hhkzZQ[O
hPIkYG jPIgl DI <[ <EjQp! Q[jlgp![iQ][ QI[j]l N]gZh N Y][OYh]
QIfk<YQjs«

AA /11« N]g Ir<ZdYle jPl glhjgQEjQ][h j] <kGQjQ[O hshjlZh <[G glplghl I[OQ[IIgQ[O Q
Eje OPIhl dglpQhQ][h <gl Ekggl[jYs DIQ[O E][jlhjlG Ds jPI 1.

~ Pjjdhe>>qqq*<EYke]gO>DY]O>NgIIYNKjkgI><EYKYEP<YYI[OIhYE]ZdkjlIgYEQQZIhYY<qV]j

AR kgldi<[ 1[Q][+ QglIEjQpl EA>AC> N kgldI<[ +<gYQ<ZI[j <[G IN jPI Jk[EQY ][ +glj
il iPl +g]EIhhQ[O IN +lgh][<Y <j< ][ jPIl gll !]plZI[j IN /KEP <j<e AEE/E+ EP<d =« <|
Pjjdhe>>qqqeG<j<dg]jlEjQ][+QI>G]Eh> 1Y QgIEjQPIYEAYACY VY P<djigYA>EA-PjZ

E
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O

O

]la hPTJkYG gl Ip<Yk<jl QN <] hshjlZ Qh higpQ[O jPI Dg]<G
g<sh ZQOPj hkEP Ip<Yk<jQ]J[h DI hQZQY<g j] ]lg GQNNIglI[j N
]la E<[ ql DIhj ZIlj jPI IJPQE<Y EP<YYI[OIlh [N jg<Q[Q[O ]Jg t
7P<j dgQ[EQdYIh hP]kYG OkQGI <[ <ddYQIG [JPQEh Ng<Z
<YIgjlG j] gQhXh <[G DI[INQjh«

7P<j XQ[Gh ]I]N dg]EIGkg<Y Gkl dg]J]Elhh gQOPjh hP]kYG khlig
il <hhlhhZI[jh Ds hshjlZh«

]a E<[ ql glpQlg <YO]gQjPZh <[G jg<Q[Q[O G<j< qPQYI <Yh
dgldgQlj<gs Q[N]gZ<jQ]J[ IN dgQp<jl E]Zd<[Qlh«

h Qj dlhhQDYI j] Egl<jl < E]GI IN IJPQEh N]g hshjlZzh< ]q
Q[E]lgd]g<jlG <[G P]q E<[ Qj <EE]k[j N]g Y][OYjlgZ QZd<Ejh.
]a hP]JkYG jPI dg]NIhhQ][<Y E]Glh N]g I[OQ[llgh <[G E]ZdKk]j
[lg EP<YYI[Olh J]N <gjQNQEQ<Y QIjlIYYQOI[EI«

AA
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7KH 6RFLDO (FRQRPLF ,PSOLFDWLRQV RI $UWLILFLDO ,QWHOOL.
-X0O\ WK 1HZ <RUN 1<
KWWS DUWLILFLDOLQWHOOLJHQFHQRZ FRP

:25.6+23 35,0(5 +($/7+&$5( %,

&RQWHQWYV
%ULHI GHVFULSWLRQ
JURP H[SHUW L\ HKMRBEHDOOGN BIG DGY OF 1B HOWV
JLYH FKDOOHQWHK HYU KHD
+RZ 71 OO FSUIERRERDR CHZ KHDWK U Y IBU F'K
+RZ 71 OO BFENES B/NDQGKHDWKF [ KEHDY -FIN
+RZ Z1 OO FSDIPSIMEMROYV KSV R KHDAKF [ ISURY GHY "
+RZ ZL OO B VKINKWAHFREP IE \R KHDIKF IJ H
+RZ ZL OO FSUIRKSRODAHKIE MRUKHDAK SU REHY "
AXHVWLRQV WR FRQVLGHU

%YULHI GHVFULSWLRQ

giQNQEQ<Y QI[jIYYQOI[EI ¥ | JIEP[]Y]OQIh gl¥gIQ[jjRI[Iq Ng]
PI<YjP G]1Z<Q[ hQjh <j jPI QI[jlghlEjJQ][ IN ZKYjQdYI NQIYGh ¥(
DQ]JY]JOQE<Y hEQI[Elhe ZIGQEQJ[I <[G PI<Y]jP d]JYQEs,| <[G Q2Zd
hj<XIP]YGIgh ¥hkEP <h d<jQI[jhs EYQ[QEQ<[he glhl<gEPIghe C
dP<gZ<EIKJQE<Y Z<[kN<Ejkglghe DQ]JIEP E]Zd<[Qlhe <[G O]pl:
Z<EPQJ[! YI<g[Q[O+* g]D]jQEhe <[G glY<jIG NQIYGh <gl OI[lg<j(
ZIGQE<Y Q[hQOPjh <[G Q[EgI<hQ[O jPI INNQE<Es <[G INNQE(

7PQYI jPIgl Qh ZKEP d]hQjQpl d]jI[jQ<Ys jPI Nkjkgl QZd<Ejh ]I
il iPl h<Zl Y][Ohj<[GQ[O h]EQ<Y <[G IE][]ZQE Qhhklh jP<j P<p

A h .khhiYY <[G "]gpQO d]QI[j ]kj* jPI PQhjlgs IN <gjQNQEQ<Y Q[jIYYQOI[EI P<h []j d
E<[ DI hil[ <h p<gQJ]khYs 1ZdP<hQvQ[O N]kg d]hhQDY!l O]<Yhe “hshjlZh jP<j jPQ[X Y
hshjlzh jP<j jPQ[X g<jQI][<YYse hshjlZh jP<j <Ej g<jQIl[<YYse+" [ jPI E][jIrj IN jPQh d
jPl 1ZdP<hQh dg]d]hIG Ds .khhIYY <[G "]gpQO-« jP<j IN Q[jIYYQOI[EI <h g<jQ][<Y <E
jPI DIhj d]hhQDYI <EjQI[ Q[ < hQjk<jQ][+" /jAtfuipl intelligénbet X ModelBApptgdap «" 1g p Q O »

[OYIq]]G YQNNhe " « +gI[JQEI <YYs AEEA+ AE-

<
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<[G ZIGQE<Y @ImIkigDRhklh Q[EYKGI Q[EgI<hQ[O E]hjhe GQNN
]kjE]Zlhe <[G higQ]kh ]Dhj<EYIh j] d<jQI[j <EElhhes <Z][O ]jPIg
1dd]gjk[QjQlh j] <GGglhh Z<[s IN jPIhl Qhhklhs Dkj <Yh] P<pl ]
1YG dg]DYIZh <[G j] Egl<jl [Iq ][lhe

h hshjlzh EP<[OI jPI []JgZh <[G IrdIEj<jQ][h JN gqP<j E][hjQj}
Z<s DI DI[INQEQ<Y ]g Z<s glhkYj Q[ [Ilg P<gZhe hshjlZzh jg<][
dg]DYIZh QIj] JIEP[QE<Y h]YkjQ][he OPQh jg<[hY<jQ][ Qh N<g
K[IQ[jI[GIG E][hIfkI[Elhe 7P<j Qh Y]hje <YjlglGe ]g Q[jlgd]hIG Q
jo<[hY<jQ][¢« 7P<j NIIGD<EX Y]]dh ZQOPj DI Egl<jlG<« 7P] Oljh
E<gl <gl Z]hj p<Yk<DYI ]Jg [IElIhh<gsc«

[ jPlI 1/ Q[ d<gjQEkY<ge* jPI Q[jg]GKEjQ][ IN hshjlZzh Qh <Yh
d]YQJQE<Y <[G IE][]ZQE Gs[<ZQEh JN PI<YjP Q[hkg<[Els ZIGQ
PI<YjPE<gl E]Zd<[Qlh YQXI dP<gZ<EIKJQE<Y ]g ZIGQE<Y GlpCcC
jPIhl Gs[<ZQEh Q[NYKI[EI jPI GIhQO[ <[G glOkY<jQ][ IN [Iq

dg]NIhhQ][<Y IJPQEh j<XI jPIhl hPQNjh Q[j] <EE]k[j< 1g E<[ jP
QIEI[jJQplh 1ZDIGGIG QIj] hshjlzh DI Z<GI EYI<g j] d<jQI[jh

JURP H[SHUWLVH WR GDWD $, KLVWRULHV UD

OPI <ddYQE<jQ][ IN <[G “E]ZdkjlgY<QGIG GQ<O[]hjQEh” Z]g
IN Q[plhjQO<jQ][ Q[ ZIGQEQI[I hQ[EI jPI AECAh. Z]jQp<jQ[O
q<h j] khl <kj]Z<jlG Irdlgj hshjlZzh j] <hhQhj dPShQEQ<[h Q[ Z=«
OPIhl “IrdIgj hshjlZzh” I[E]GIG GIEQhQ][ jgllh <[G ]jPIg N]gZh ]
khk<YYs jg<[hY<jIG Ng]Z Q[jlgpQiqdPdQj® ZG]N¥ Q|10 d kg {h[*O E ]
IrdigjQhl Q[j] GQ<O[]hjQE dg]Elhhlh g<h j] hj<[G<gGQVI EYQ!
N]gzZh IN EYQ[QE<Y DQ<he+ Q[EYKGQ[O <[EP]gQ[O DQ<h ¥glYs
<p<QY<DQYQjs DQ<h ¥glY<jQ[O Ekggl[j Q[N]JgZ<jQ][ j] < glEI]
dglZ<jkgl EY]hkg!l ¥N<QYQ[O j} E][hQGIg <Yjlg[<jQplh!s

QNjs sli<gh PI[Ele jPI [IIG j] ZQjQO<jl EYQ[QE<Y DQ<h <[G Il
glZ<Q[h < EI[jg<Y O]<Y ]JN Q[jlOg<jQ[O Qlj] ZIGQEQ][I <[G P
dglpQlkh Irdligj hshjlzh qPQEP glYQIG J[ IrdYQEQj EYQ[QE<Y

l]g Ir<ZdYle hQO[QNQE<[j hEP]Y<ghPQd P<h EgQjQE<YYs Ir<ZQ[IG P]g GQZI[hQ
PI<YjP ]kjE]Zlhe <[G ZIGQE<Y glhi<gEP+ /khj4sGQEQ[]*!'<jjPdgN]g .<EQ<Y [Ifk<YQj:
ZIgQE<[ I<Y|Pq 99dX+ "91 +glhhe AAAEZ gQ<[ /ZIGYIse GgQIUifkrQjPe <[G Y<[ "I
0gl<jZI[je ]INg][jQ[O .<EQ<Y <[G |JP[QE [QZAYYQQID[Rghj<Y{PQ[Ogk[GC YQZQ[<jQIC(
<[G jP[QE Qhd<gQjQlh Q[ I<YjP <gle ]<gG ][ I<YjP /EQI[Elh +]YQEs+s [hjQjkjl ]N
E<GIZQlh +glhhe AAAADPY][IEGX<YIYONt IN " ¢ <Ele .1d<g<jQ][he <[G <IE]J[EQYQ<|Q
"Iqg 9]gXe I<E][ +glhhe AAAC.

]g < EgQJjQE<Y dighdIEjQpl ][ jPlI GIhQO[ <[G khl [N IrdIigj hshj]EGs@[PP)PZhG QE<Y
gqP] hjkGs khe [ <[jPgld]Y]OQhj Q[ jPI qlgYiG [N g QNOE]QESY 1QQjd MOh@QPd [Eglhhe AAA
]g < DgQIN GQhEKkhhQI][ IN hiplg<Y XQ[Gh [N DQ<hlhe hil /jIpl[ QYhQVQ<[ <[G YQ
<[G <gGQ<E Z<O0Q[Oe+ <g[lhhQ[O QO <j< <[G Gp<[EIG ]1ZdkjQ[O j] +g]pQGI +Igh
0gl<jZI[jkygl[j <gGQ]Y]AE-IdighRA ¥AA Adkle A¥Fe[EDQ[YZ[QP+0O]psdkDZIG>AAAAE
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JIEP[]IY]OQIh j<XI <Gp<[j<OIl IN jPI <NN]JgG<[EIh ]N DQO G¢<j<
Z]GIYQ[O <[G Z<EPQI[I YI<g[Q[O j] OlIflg<jl Q[hQOPj Ng]Z IrQh
DIE<kh!l jPI d]jI[JQ<Y G<j< h]kgElh P<pl hkDhj<[jQ<YYs Q[Eglc<
glE]JgGh ¥ .h}] <[G EYQ[QE<Y <[G Q[hkg<[EI G<j<D<hlhes <h gl
Ng]Z E][hkZIlg GIpQEIWPQIG d&dhP ]N G<j< P<h d]hQjQ][IG jl
dg]pQGQ[O jPI d]jI[jQ<Y j] Qzdg]p!l PI<YjPE<gl []j ][Ys Q[ jPI I
<Yh] j] Qzdg]p!l jPI dg]GKEjQ]J[* ]gO<[QVv<jQ][* <[G E]ZZK[QE<]
QIN]JgZ<jQ][-

+g]pQGIlgh IN ZIGQE<Y E<gl G] []j <Yg<sh P<pl hkNNQEQI[] jC
<ddYs jPQh ql<YjP N G<j<e <[G Z<s P<pl YQjjYI jQZI j] hdI[G
GIEQhQ][h- Qh O<Q[Q[O jg<EjQI[ Q[ jPQh [Ig G<j<YgQEP <[
PI<YjPE<gle d<gJQEkY<gYs <h < g<s j] j<XI <Gp<[j<OIl IN jPI ]
Z]gl NQ[IYOQg<Q[IG PI<YjP G<j<e

hshjlzh glYs ][ dg]EIhhQ[O jPIhl Y<gOIl G<j<hljh j] dg]pQGI
]dd]gjk[Qjs j] QZdg]p! jPlI <EEkg<Es |IN ZIGQE<Y GIEQhQ][YZ<
GQ<OJ[]hlhe Jglplge jPI dgQZ<Es ]JN G<j< QZdYQEQj Q[ jPIhI d
K[Q[jI[GIG E][hIfkI[Elhe ]g Q[hj<[Ele PI<YjP dg]pQGlgh Z<s E]
dglhhkgl j] dgQJgQjQvI hj<jQhjQE<Y G<j< ]plg ]jPIg N]JgZh |N -
<[G E<glYqlgXlgh Z<s DI IrdIEjIG j] glYs ][ YGgQplI[ GQ<OJ[]h
K[GIgYsQ[Oe« INjI[ ]Jd<fkl Z]GIYh gQjP]kj DIQ[O <DYI j] EP<YYI
JKJE]ZI-

[ <GGQjQ][* <h hshjizh E]J[jQ[kI j] DI Q[E]gd]g<jIG QI[j] PI<\
[Jo9Zh <gl Ihj<DYQhPIGe hkEP <h E]ZdgIPI[hQpl jg<EXQ[O <[G
PI<YjP G<j<e OPI QZdYQE<jQ][h ]N hkEP Og<[kY<g <[G ][O]Q]¢
fklhjQ]l[h glO<gGQ[O E]gl PI<YjP p<Yklh hkEP <h E]J[NQGI[jQ<
E]J[hI[je J <Yh] P<h hlgQlkh QZdYQE<jQ][h N]Jg P]qg gl k[Glghj<
hkEP <h jPI GQNNIgI[EI DIjgll[ jP]hl gP] digN]JgZ glhl<gEP<* G(
qlgXe

£

YIEjg][QE I<YjP .IE]JgGh ¥ .h! <gl fkQEXYs DIE]ZQ[O < d<gj ]N Gs[<ZQE GQOQj<Y
d<jQI[j] QI[N]JgZ<jQ][+ Ng]Z dg]pQGlgh’ []jlh <[G EYQ[QE<Y <hhlhhZI[jh j] Y<D jlhj gl
E<[ <Yh] Q[EYKGI [][Yd<jQI[] hdIEQNQE Q[N]gZ<jQ][ hkEP <h EYQ[QE<Y OkQGIYQT!I
[Ighe ]g <[ Ir<ZdY!l N dgIGQEjQ][ Z]GIYh D<hIG ][ hkEP G<j< hll "e .<v<pQ<[e [+ Y|
IZQJPY!E <YYI[e /s "QO<Zs =« [][[<Oe« “+]dkY<jQ][Y IplY +gIGQEjQ][ IN O0sdl A Q<DIj
.QhX <E@@h’<j<s <j< <[G I<Y|PEX¥gk[4ER AVNAICHKI

Pjjde>>][YO[leYQIDIgjdkD*E]Z>G]Q>dGN>AA-AAEE>DQO-AAALE-AAAA

/11 N]lg Q[hj<[El 11d IQ[G'h E]YY<D]g<jQ][ qQjP jPI .]s<Y gll 1hdQj<Y 1IGI[ 1I /jgl<
GIJIEjQ][ IN <Ekjl XQG[ls Q[Wkgses Ild IQ[G I<YjPe “/kdd]gjQ[O GQglEj d<jQI[j E<gl
Pijdhe>>GIIdZQ[G+E]Z>PI<¥jP>EYQ[QE<YY<ddh
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J)LYH FKDOOHQJHV IRU KHDOWKFDUH $,

+RZ ZLOO $, LPSDFW SURGXFWLRQ RI QHZ KHDOWK UHVHDUFK"

OPI kh!l N Q[ ZIGQE<Y glhl<gEP Qh Q[ Qjh Q[N<[Es+ Dkj jPI
G<j< <gl <Ygl<Gs DIQ[O PIg<YGIG <h < d]jI[JQ<Y glp]YKjQI][ Q
$[I IN jPl1 Z]1hj PQOPYdgINQYI hkEElhhlh P<h DII[ jPIl GlplY]dZ
<j d<[Egl<jQE E<[Elge +! AAEAA+ OPI GgkO+ qgPQEP P<h DIIJ

DI GlplY]dIG jPg]kOP « gq<h dg]GKEIG Ds . kjQYQvVQ[O j]
<Z]k[jh IN G<j<+ Q[EYKGQ[O DQ]Y]OQE<Y G<j< <hlIGIY[Y <h EY
jPlhl <[<Yshlhe . g<h <DYI j] OlI[lg<jl jPI NQghj E]ZdYIjl Z]G

E<[Elg NK[EjQ][hs <[G QI jkg[ N]JEkhIG ][ GIplY]dQ[O < GgkO j|
E<[Elg]lkh EIYYh Ng]Z ZI1j<D]YQVvB®{®dhlgOjy KX IOgdfQ[ER DIO-<
AAAA+ P<pl hP]q[ d]1hQjQp!l glhkYjh N]g fPI GgkO'h h<Nljs <[G

OPI p<hj <Z]k[jh ]N G<j< jP<j E<[ DI <[<YsvIG Ds hshjlZzh <g
Pl]g <[G P]q ZkEP DQ]JY]JOQE<Y ]Jg EYQ[QE<Y G<j< E<[ DI dg]E
glhl<gEP QjhIYN E<Y" Bg|R[BKERKEP <h jPI YYI[ [hjQjkjl'h “/I
IEP]Y<g” <YY]q glhl<gEPIgh j] hl<gEP <[G Y]E<jl glYIlp<][j glhl
Q[hQYB[hN jPI d]jI[jO<YYs jg<[hN]gzZ<jQpl <hdIEjh N I 7<jt
EYQ[QE<Y GIEQhQ][YZ<XQ[O Qh jPlI E<d<EQjs N]g 7<jh][ j] <E
jPIkh<[Gh N [Ig <[G ITQhjQ[O hjkGQIlh jP<j EYQ[QEQ<[h <gl k
EYQ[QE<Y GIEQhQ][YZ<XQ[O Z]g! QM y@l@gBsjiRPIkNKjNj glhl:
dg]dgQlj<gs hshjlzh YQXI 7<jh][ Z<s P<pl QZdYQE<jQ][h N]g j
glhl<gEPe <[G jPI g<sh Q[ qPQEP [Iq glhl<gEP E<[ DI Ip<Yk<jl

OPI Q[jlOg<jQ][ IN  QI[j] ZIGQE<Y glhi<gEP P]YGh ]kj ITEQjQ]
[1q jgl<jZI[jh <[G INNIgh jPl d]hhQDQYQjs JN j<QY]gQ[O ZIGQ]
/jQYYs jPQh glhl<gEP Qh hkDWIE] j] jPI ITQhjQ[O YQZQj<jQ][h
JKjE]Zlhe Q[EYKGQ[O Q[E]ZdYljl G<j<hljh jP<j ITEYKGI Elgj<Q]
NQ[<[EQ<Y Q[EI[jQplh jP<j N<p]g jPI GlplY]dZI[j [N EIgj<Q[ G
glhl<gEP G<j< [NjI[ dglhI[jh QjhIYN <h ][DWIEjQp!l <[G k[Qplgh
Z<s DI d<gjQ<Ye jlZd]g<gse ]g hdIEQN®E ] J[tshhijzH E]1ZgK[Q]

AA

AA
AA

Qv <gU<4X«QfO ][ E<[Elg qQjP =« "Qpl[i"<@KQI{F2QAERY AAs AAAC:

Pijde>>qqq*Ngl[ijYQ[IOI[]ZQEhE]Z>Q[jlgpQIgq>AEEA>AEEA>

<kg< ]glfWPQh ]1Zd<[s 7<[jh j] kgl +<[EgI<jQBjk¢[EdgQMh @O AAAC-

Pjjde>>N]gjk[I*E]Z>AAAC>AA>AA>DIgOVYd<EQI<|@EVYE<[EIgY<gjQNQEQ<YVYQI[jIYYQOI[E
DQG-

/11 N]lg Q[hj<[Ele /E]jj /d<[OYIg Ij <Yee “ kj]Z<jIG sd]jPIhQh I[1g<jQl[ <hIG ][ !'Q[QI
L JINIgI[ElI ][ [laYIGO!I QhE]plgs <[G <j< IQ[Q[O+« kOkhj AAjP Y AEjPs AAA/

Pjjde>>GY+s<EZ+]gO>EQ|<jQ][*ENZ<QGPACAACCE

“NZ<[JQE /EP]Y<ges” YYI[ [hjQjkjl NApidepENFERQY]a[@WYQJDEYhEP]Y<g>

<gY ;QZZNMQHjQ[O < ]zdkjlg j] <jjYl <[Hbug@}gX I0RIYHP-AE- AAAA.

Pjjde>>gqqge[sjQZIh<E]Z>AAAA>AA>AE>hEQI[EI>I[YQhjQ[OY<VYE]ZdkjlgYj]YD<jjYIYE<[E
]g Ir<ZdYle glhl<gEP glEI[jYs dkBPYQR®HWCGQQPHPG WkE[EN j] Qhhklh qQjP Q[NIgI[jQ<
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professionals? When we deem a machine capable of “care,” what capacities are we
assuming, and what definition of “care” are we using? Are these equivalences in the best
interests of patients?

An example that highlights the potential risks and benefits of employing Al-based
technologies to interface directly with patients is a system like AlCure. AlCure uses facial
recognition, motion detection, and Al analytics to monitor patients for drug adherence.
The app monitors participants in clinical trials and those in clinical care to ensure that
they are taking their medication at the right times and in the appropriate amounts.
Patients using AlCure administer their pill or medication in front of the camera on a their
smartphone.” The app records this information, collecting and disseminating the data to
doctors, caregivers, and/or researchers. An interface available to those at the receiving
end enables close patient tracking, and the ability to contact a patient if adherence is not
being followed.

This technology has the potential to improve health outcomes by encouraging better
medication adherence, to improve the accuracy of clinical trials, and to reduce
pharmaceutical companies’ revenue losses due to non-adherence. The attractiveness of
AlCure to large medical institutions and research hospitals is easy to see. Standardized
data collection, and “proof” of adherence can be gathered much more concretely and
cheaply, since there is no need for a human to witness and verify adherence. The time
and skill it takes to develop trust between a patient and doctor or to monitor patients
within the context of a human relationship is no longer required.

Still, the potential short-term and long-term downsides to this technology must be
considered. What kinds of patients might not adapt well to app and smartphone-based
systems? How might such an app exacerbate clinical stereotyping and the labeling of
certain individuals and populations as “treatment resistant” or “non-compliant?” In turn,
how might such technologies and the surveillance and tracking they enable facilitate
unfair discrimination against particular populations? What would be the impact if
patients receive adherence scores, similar to FICO scores, that would presume to reflect
their worthiness to participate in research studies or receive medical care?* An app like
AlCure may inadvertently obscure the range of factors that contribute to a lack of
adherence. In presenting a technological solution to one aspect of the treatment
adherence problem, other social and cultural aspects, including environmental,
economic, or psychological factors, may be overlooked.

Al systems are also being integrated into the modes of communication and courses of
action available to patients. The field of health communication is shifting from a public
health frame to a personalized frame, with information tailored, through the analysis of

» AiCure, “AiCure: Advanced Medication Adherence Solutions,” https://www.aicure.com/.

Tara Parker-Pope, “Keeping score on how you take your medicine,” "1q 9]g X QGh&20) 2011,
http://well.blogs.nytimes.com/2011/06/20/keeping-score-on-how-you-take-your-medicine/.
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big data, to individuals using social media or devoted devices, including health coach
avatars. For instance, ChronologyMD, a pilot application, allows patients with Crohn’s
disease to track and record their symptoms daily and also provides relevant reminders
for sleep, medication, appointments and other forms of self-care.?”’” Patients have
reported better management of their disease resulting in improved quality of life, and
providers were able to administer more comprehensive care because patients were more
prepared with detailed information during appointments.

This application, and others like it, are marketed as tools of self-empowerment, and for
some, they are.”® However, additional implications need to be taken into account. Will
the development of such applications effectively shift the responsibility for care and
monitoring from healthcare professionals to patients themselves? What kinds of patients
are favored in this new dynamic, and how do patients not well-equipped to manage and
maintain their own data fall through the cracks? Moreover, how do such apps disrupt the
locus of clinical expertise? What new roles and responsibilities do the designers and
developers of such apps take on, and how do the ethical responsibilities at the heart of
the medical profession get integrated into these differing design and engineering
contexts?

+RZ ZLOO $, LQWHUDFW ZLWK WKH HFRQRPLFV RI KHDOWKFDUH'

The economics of healthcare are already subject to increasing pressures from
government actors, insurance companies, health institutions, pharmaceutical companies,
medical device manufacturers, employers, and many others. With ongoing efforts to
reduce costs and at the same time promote growth, many of these stakeholders have
turned to large-scale data collection and now to Al to help sustain their economic models
of research and care.”® Many such efforts are focused on laudable goals, such as enabling
more accurate clinical decisions or faster analysis of clinical data. Al systems also provide
the possibility to improve preventative care and decrease costs. Still, the resources to
develop and maintain these information technology systems within hospitals remain
unstable and unequally distributed.’* Moreover, because economic expectations for Al
will depend heavily on making an increasing amount of patient data available for mining
and learning across various devices, platforms, and networks, the implications for
“surveillance capitalism” to transform fundamental structures within the health economy
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are profound.® The economic emphasis on surveillance and consumption of sensitive
health data will only increase with the recent moves to promote evidence-based
medicine and the Affordable Care Act’s (ACA) shift from a fee-for-service to a
pay-for-performance model.*

Insurers may also feel increased pressure to justify cross-subsidization models in the
context of Al systems. Despite prohibitions in the Genetic Information Nondiscrimination
Act of 2008, there is already growing interest in using genetic risk information for
insurance stratification.® In fact, differential pricing has become one of the standard
practices for data analytics vendors, introducing new avenues to perpetuate inequality.®

Such efforts raise significant ethical questions. For example, how should Al systems that
utilize this data take up questions of ethics, privacy, and potential discrimination in
health care outcomes? What happens when one’s insurer not only seeks to review your
EHRs but also to query your FitBit and health agent Al about your status before setting
the price of your premium? How will these dynamics influence the design and regulation
of new Al systems?

+RZ ZLOO $, LPSDFW SURIHVVLRQDO HWKLFV IRU KHDOWK SURY

The use of Al in health contexts can also present challenges to core values upheld within
the ethical codes of medical professionals, such as confidentiality, dignity, continuity of
care, avoiding conflicts of interest, and informed consent.* Patient privacy and
confidentiality of care has emerged as a primary concern in the adoption of new medical
technologies.®* As noted above, the shift to ubiquitous tracking and self-surveillance
through “smart” devices and apps may often push the limits of existing privacy
protections, such as the Health Insurance Portability and Accountability Act (HIPAA).*" For
example, computer scientist Latanya Sweeney has demonstrated that the vast majority
of Americans can be identified using only three pieces of perceived “anonymized data:”
ZIP code, birthdate, and sex.*® Risks that patients will be reidentified from granular-level
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G<j< ]g P<p!l jPIQg QGI[jQjQlhe QYY[lhhlhe ]g ]jPlg PI<YjP Q[N
dglrs G<j< qQYY ][Ys Q[Egl<hl <h hshjlzh DIE]ZI Q[jlOg<jIG
dg]GKEjhe

Ngllplge E]J[NYQEj IN Q[jlglhj Qhhklh Z<s <gQhl Q[ [Iq <[G k[<
dg]lpQGlghe GlplY]dighe <[G pI[G]gh N<QY j] GQhEY]hI <YY jP|
Ds hshjlzh Q[ qPQEP jPIs P<pl < NQ[<[EQ<Y hj<Xle plI[ E][]Q]
Qhhkl QN jPI hshjlzh DIPQ[G GIEQhQ][Yhkdd]gj jl]Yh <glI XI
E]Zd<[Qlhe <[G PI<YjP dg]pQGligh <gl k[<DYI j] hP<gl ]Jg jg<[h!
dglGQEjQp!l <[<YsjQEh Q[ jPI h<Zl g<s jP<j YIEjg][QE I<YjP
Ok<g<[jlIG j] DI d]gj<DYIl gQjP jPI d<jQIJje

+<gjQEkY<gYs jP]g[s IJPQE<Y Qhhklh Z<s <gQhl <h 1Z1gOlh
kggl[jYse jPIgl <gl INN]Jgjh j] Q[E]gd]g<jl hshjlZh <Eg]hh Zk
d<ElZ<Xlgh j] DY]]G dglhhkg!l <[G OYKE]h!l Z][Qjlgh j] <EjQpQj
DIG hi[h]gh N]g jPlI IYGIgYs j] ““Dedhl Q[ kYR &kZQhlh dg]ZQt
Z<[s DI[INQjh Q[EYKGQ[O DIjjlg glZ]jl d<jQI[j Z][Qj]gQ[O-

lglplges jPI h]Njg<gl jP<j d]qlgh jPIhl GIpQEIh Qh ]NjI[ dg]dgQ
h1kgE!l ¥]dI[ j] Irjlg[<Y hEgkjQ[sgkE O j¥lsCaG QOG- Ir1ZdjQI[ j] jP]
QOQj<Y !QYYI[[QkZ ]dsgQOPj Ej ¥ ! ! dg]pQGIh jPI ]Jdd]gjk[
Irjlg[<Y ZIGQE<Y GIpQEIhZ QIjlg[<Y ZIGQE<Y GIpQElhe P]qlp
Qzd]gj<[j j] " zrd[bjh P<pl q<g[IG ]N Og<pl hlEkgQjs Qhhklh
IN [1jg]lgXIG jIEP[]Y]OQIlh <Eg]lhh T[jlg[lj JN OPQ[Oh ¥ ]0! GIpQ
ZIGQE<Y GIpQEIh <h hdIEQNQE<YYs dg]DYIZ<JQE-~ jl<Z <j jF
GI1Z][hjg<jlG jPIhl Qhhklh Q[ AAA/ZE+ hkEEIhhNKYYs P<EXQ[O |
d<EI1Z<XIlg <[G “XQYYQ[O” < Z<[[IfkQ] jP<jAf9<G jP1 d<EIZ<Xlg

AE

AA

AA

AA

AA

JUYQGI[JONQE<jQ][* I1<g[Q[O 7P] 9]k <g! g]zZ 7Plgl 91k <pl 1I[e" +Y7+AA. <g][lIC
<D]g<jlgs Nlg [jlg[<jQI[<Y <j< +gQp<Ese +QjjhDkgOP+ + « I<gEP AAAA.
Pijde>>G<j<dgQp<EsY<D+]g0>G<j<dgQp<Esoj&d$W I/Bjiifig< OKHERRTOAFPGE¥<jQI[jh j]

I<YjP .IE]JgGh Q[ 7<hPQ[Oj][ /j<jl! <j<e” <gp<gG 1[QplghQjse <j< +gQp<Es <D+ 7P
k[I AARBed->>G<j<dgQp<EsY<D]gO>dg]WIEjh>q<>Q[GIrePjZzY

"QE]Y<h Olggse “ QO <j< +g]rQlh <[G I<Y{R |jPgxifei & AARA A | Qg AR ¢
Pijde>>hhag[*E]Z><Dhjg<FgPRAIGANABEP G<j< E<[ dgIGQH] PI<VAP QK& hg QEI*]gpQjve

++gIGQEjQ[O IhE<Y<jQ][h IN ZIGQE<Y fklgQIlh D<hIGr§]HIII Qk@H higkmEjKBgd G E][]
Qlilg[<jQI[<Y '/ . E][NIgI[EI ][ .lThI<gEP <[G GlplY}dZ!{jANAGFNEECEYRE[AgIjgQlp<
Pjjde>>glhl<gEP<ZQEqg]h]NjeE]Z>I[Ykh>kZ>dI]dYI>PlapQjvs/ .¢AAAA¢d<OIl¢hjgkEjkgle

e + I]lkhjgQhee /¢ « QgQGQhe « le |YQd<g<hEP]hes <[G =+ !s ][hj<[[Q[QGQhs+ “ p]YK]j
/11ZQY kj][1Z]lkh .]D]jQE /kgOQE<Y /shjlZhe QPIQIpdNj®I[<QjldkgkgY]N IIGQE<Y .]D
<[G 1Zdkjlg hhQhjEG [keg MEAAAPYAEBA[EA]{IYODQg<gs+ gOQYIs<E]Z>G]Q@>AA-AAAA>gE]
19 < GQhEKhhQ][ IN jPI QZdYQE<jQ][h IN hkEPO®¢]dgEIX< gls h]EhQlZe Pl gl €[ j+
<YO]gQjPZzZh jP<j E][jglY Z][ks <E® W BIZ<j<Qh<gG 1[QplghQjs +glhhe AAA/E.
<gl[ /I<[GYIlge sh<[Gg< $PghjglZs <kg< !]s <[G .]DIgj 'E6<se “ QYYIG Ds ]Gle /]
IIGQE<Y IpQElhe” /INjg<gl glIG]Z <q I[jlge "lg 9]gX+s AAAA.

Pjjde>>gggeh]Njg<gINglIG]Z+]gO>glh]kgEIh>AAAA>jg<«[hd<gl[jYZIGQE<YYGIpQEIh«PjZ
7QYYQ<Z g<GYIls YQhh][s 0]GG [GIY* 0]GG 'E J[<YG+ IQX| <E]Dhe I<jj <ZdDIYYe.
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1Zd]k[GQ[O jPI Qhhkle glOkY<j]gs <OI[EQlh hkEP <h jPI hiji
hkNNQEQI[j IrdlgjQhl <[G glh]kgElh j] <kGQj hkEP7@PQEIh N]
jPl <GGQjQ][ IN hshjlZhe hkEP EP<YYI[Olh qQYY ZkYjQdYs
d<gjQEkY<ges DIE<kh] jI[Gh j] Ol[lg<jl Z<[s ]N Qjh GIEQhQ][!
1Z1gOI[j d<jjlg[he IpI[ <EEIhh j] h]kgEl E]GI Z<s []j DI hkNNQE
][ <[s d<gjQEkY<g ZIGQE<Y GIpQEIs OPkhe jPI gQOPj N d<jQI
DI[INQjh <[G gQhXh [N jPIhl GIpQEIh DIE]ZIh < hQO[QNQE<]j
YI[<DYIG ZIGQE<Y jIEP[]Y]OQIlhe 1j1gZQ[Q[O jPI GQZI[hQ][h
<EE]k[j<DQYQjs glfkQglG N]g INNIEjQp! glOkY<]®][ qQYY DI <
EJkYG d<jQI[jh <[G dg<EjQjQ][lgh <kGQj ]g E][jlhj YD<hIG E°
glhd][hQDQYQjs G] jP]hl qP] dg]pQGI PI<YjP dg]GkEjh <[G
<EE]k[j<DYIl N]g PI<YjP ]kjE]Zlh«

4 XHVWLRQV WR FRQVLGHU

O 7P<fgl jPI O]<Yh |N YD<hIG hshjlzh Q[ PI<YjPE<glc Qpl[ j
N]g hkEP hshjlZzh ¥PI<YJPE<gl dg]pQGIighe O]plg[ZI[jhe <[G C
]JkjE]1ZIh <gl jPIs ]1djQZQVvQ[O N]ge <[G <gl jPIhI ]JkjE]ZIh QT j
d<jQI[jh«

TP<G1Ih jPI glY<jQpl d<kEQjs I]N G<j< N]g Elgj<Q[ GlZz]Og<d
EJY]g) ZI<[ N]g jPI <EEkg<Es ]N GQ<OJ[]hjQE <[G GIEQhQ]
jg<Q[IG J[ <p<QY<DYI G<j<< ]q gqQVYY jPQh QZd<Ej IrQhjQI[O
<j< hP<gQ[O <[G hj<[G<gGQV<|]Q][ Qh XIs N]g jPI Ird<[hQ]]
AAACe. jPI 1/ /1Eglj<gs N]g I<YjP <[G KkZ<[ /lgpQEIlh <[[]k[EI
<QZIG <] N<EQYQj<jQ[O PI<YjP G<j< hP<gQ[O <Z][O Q[Gkhj
g<QhlIG Ds jPIhl [Ig hP<gQ[O <OgllZI[jh< gl Ekggl[j G<j< dg!
Ng<Zlqg]lgXh DkQYj j] P<[GYIl hP<gQ[O N]Jg dkgd]hlh JN <«
7P] Oljh j] GIEQGI gqPQEP N]JgZh ]N E<gl <gl dgQ]gQjQvIG Q
7P<j gQOPjh ZQOPj G]Ejlghe d<jQI[jhe <[G ]jPIlg E<glOQplgh
GIEQhQ][h Z<GI Ds hshjlZzh< ]g ZQOPj hkEP GIEQhQ][h DI
Ds d<jQI[jh <[G G]Ej]Jgh«

la E<[ d<jQI[] E]J[NQGI[jQ<YQjse <kj][]Zs+ <[G Q[N]gZIG E][l
jJPI N<EI ]IN jPI Q[EgI<hQ[OYs Og<[kY<g Jg<EXQI[O glfkQglG
<jjIG<]] hshjlZh«

]g G]lIh QZd<Ej jPI glY<jQ][hPQd DIjqll[ d<jQI[jhe G]Ej]gh
7TP<j G]lh Qj ZI<[ N]g < Z<EPQII j] “E<gl”s <[G gP<j QZd<E]j ¢
glgX P<pl J[ d<jQI[jh<« 7P<j Qh jPI g]YIl ]N <NNIEjQpl Y<D]g-
EIMITEJQIl Q[ < qlgYG Q[ qPQEP “E<gl” Qh Q[EgI<hQ[OYs <Kkj

(@}

(@}

(@}

(@}

(@}

A glO]gs kgNZ<[ <[G .Qj< .IGDIgO+« “IIGQE<Y IpQEIlh | <NewERgQidour@ k¥ <jQ][ <[G [
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7KH 6RFLDO (FRQRPLF ,PSOLFDWLRQV RI $UWLILFLDO ,QWHOOL.
-X0O\ WK 1HZ <RUN 1<
KWWS DUWLILFLDOLQWHOOLJHQFHQRZ FRP

:25.6+23 35,0(5 ,1(48%/,7<  $,

&RQWHQWYV

%ULHI 7RSLF '"HVFULSWLRQ

$, UHGLVWULEXWHY ZHDOWK EXW WR ZKRP"

$., UHSURGXFLQJ RU FRUUHFWLQJ KXPDQ ELDV"
$. SDYHG ZLWK EHVW LQWHQWLRQV

ODNLQJ LQHTXDOLW\ ZKLOH VHHNLQJ SURILW
/KH OLIWHG YHLO

$. QHHGY ZRPHQ DQG SHRSOH RI FRORU

A4 XHVWLRQV WR FRQVLGHU

ULHI 7TRSLF '"HVFULSWLRQ

gjQNQEQ<Y [jIYYQOI[EI ¥ | dg]l]ZzQhlh j] glhP<dl jPI E][jlkgh

Yi<hj NQpl hQOYQNQE<[j q<she

A Qh <Ygl<Gs Egl<jQ[O [Ig q<sh j] OI[lg<jl IE][]ZQE p<YKkI ¢
jPQh p<Ykl Qh 8QR)JgQDXYI@js j] GlplY]d <[G QZdYIZI[j hs
<p<QY<DYI IfkQj<DYse EIlgj<Q[ d<gjh ]IN jPI d]dkY<jQ][ Z<s
IE]J[]ZQE hkddjPKhhr hEI[<gQ]es jP]hl gqP] P<pl G<j< <[G jPI E]z
dlqlg j] khl gQYY DI <DYI j] O<Q[ Q[hQOPj <[G Z<gXlIlj <G
“gQEPYOIngQEPIg” NIIGD<EX Y]]d Q[ qPQEP jPI hkEEIhhNI
hkEEAThhe

Re Z<s PIYd j] Ird]hl <[G E]k[jIg<Ej jPl dgIWKkGQEIh <[G DQ<
dighQhjI[j h]EQ<Y Q[Ifk<YQjQlh <Y][O jPI YQ[Ih ]N g<Ele OI

h .khhIYY <[G "]gpQO d]QJj 1kj* jPlI PQhjlgs IN <gjQNQEQ<Y Q[jIYYQOI[EI P<h []j d

DI hiI[ <h p<gQ]khYs I1ZdP<hQVvQ[O N]kg d]hhQDYI O]<Yhs “hshjlZh jP<j jPQ[X Y
hshjlzh jP<j jPQ[X g<jQ][<YYse hshjlZh jP<j <Ej g<jQ]l[<YYse” 1Igl gl glYs ][ jPI 1ZdF
JP<i IN Q[jIYYQOI[EI <h g<jQ][<Y <EjQ][* <[G jP<] “<[ Q[jIYYQOI[j <OI[j j<XIh jPI DI
.khhlYY <[G +1jlgjOIN@PEQ<Y [jIYYQOI[Ebe [ONMIHI]CAdFINEMR. " « +glI[JQEI <YYe AEE,
I[1YY< < 1I<G]gh <[G Q@¥R[XQPQO K} /shjbZhRPQj+gQHElg k[EjQ][* 60« PIYhl< gllI]
+kDYQhPQ[O+ AAAE-
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Yjlg[<jQplYse hshjlZzh Z<s Q[PIgQje* Ipl[ <ZdYQNse* Z<[s ]I
<[G DQ<hlhe GldI[Gh ][ jPI G<j< Q] Qh OQplI[ <[G Z<s gIN’
hkEP G<j<e Q[EYKGQ[O <[s DQ<hlhe

A«0Plgl <gl jg] g<sh Q[ qPQEP G<j< E<[ DI DQ<hIG=+ ][I Qh DIE
[1j <[ <EEkg<jl gINYIEjQ][ IN gl<YQjsZ jPl ]jPlg Qh DIE<khI
IrPQDQjh Y][OYhj<[GQ[O hjgkEjkg<Y Q[Ifk<YQjse OPI N]gZlg
DI <GGglhhlG Ds ‘EYI<[Q[O jPI G<j<’]g QZdg]pQ[O jPI G<j<
Y<jjlg glfkQglh Q[jlgplI[jQ][h qQjP E]ZdYIr d]YQJQE<Y g<ZQl

A+7QjP Z]gl G<j<s <[<YS]QEhs <[G <kj]Z<jQ][* jP| E<d<EQ]js j]
GQhjQ[EjQ][h DIjqlI[ dI]dYl qQYY Q[Egl<hle <[G jPQh Z<s hl
N]g Q[GkhjgQlh YQXI Q[hkg<[El- OPQh P<h jPI d]jI[jQ<Y j] <
h]EQIjse. Z<s I[G<[Olg jPI h]YQG<gQjs kd][ gPQEP Q[hkg:=
gQhX ZQjQO<jQ][h hjg<jlOQIh glYss

A+ Q[<YYse q]ZI[ <[G ZQ[]gQjQlIh E][iQ[kl j] DI k[GlgYgldglhlI[]
Y<EX JN Q[EYKhQ][ <[G “YQXI ZI” DQ<h Z<s YQZQj jPl GIOg
EPJIhI j] glE]JO[QVI ]Jg dgQ]gQjQvI jPI EJ[Elg[h N JjPlg E]ZZ

$, UHGLVWULEXWHYV ZHDOWK EXW WR ZKRP"

P<h jPI1 d]jI[JQ<Y j] OlI[lg<jl [Iqg IE][]ZQE p<Ykl Ds Egl<jQ[O
<[G hligpQEIlhe <h glYY <h Ds gIGKEQ[O E]hjh jPg]kOP <kj]Z<j(
]lga jPQh ITE][]ZQE p<Ykl gQYY DI GQhjgQDKkjIG<« OPQh Qh < XlIs
Q[Ifk<YQjs-

N jPlI p<hj Z<W]gQjs IN IE]J[]ZQE p<Ykl Qh GQhjgQDKkjIG j] jP]
gl<YjPQIlhj j]G<se jPI[ jPI Ird<[hQ][ ]IN JIEP[]Y]OQIh E]JkYG ¢
Q[E]ZI GQhd<gQjQlhe [ hkEP < hEI[<gQ]- gl]kYG Ir<ElgD<jl

j JP1 h<Zl jQZls QN <kj]Z<jQ][ glGKEIh jPI E]hjh JN Egl<jQ[O E
¥<[G jPIhl h<pQ[Oh <gl d<hhlIG ][ j] E][hkZlIgh]e E]kYG [<gg]
P<plh <[G P<plY[]jh ¥<j YI<hj Q[ jlgZh ]N <EEAhhjAQRIhI O]]G
E<hle glkYG Q[EgI<hl jPI hj<[G<gG |IN YQpPQI[O Jplg<YYe <[G
glGQhjgQDkjQpl INNIEje-

E]JIkYG <Yh] OQpl gQhl j] I[JQglYs [Ig g<sh ]N Z<XQ[O < YQp
gP]lhl WIDh P<pl DIIT IYQZQ[<jIG j] hlIIX ]jPlg q<sh ]IN ]Dj<Q[Q
EgI<jQ[O [Ig W]Dh jP<j I[hkgl <NNIEjIG g]lgXlgh <[ I<hs jg<[hQ
.<jPlg jP<[ hQZdYs gldY<EQ[O q]JgXlgh ]Jg glIGKEQ[O q]gXlgh’ t
dg]GkEjQpl <EjQpQjs- E]JKYG Ngll diI]dYl j] dkghkl [Iq N]JgZh
QIEgI<hQ[O Jplg<YY qlYN<gl Q[ h]EQIjs-

A I<[ <Xlge * <[ +g]GKEjQpQjs glqjP 1 1hIG j] .IGKEI 7]gXQ[O 0QZI <[G Zdg]p! jPI /
+1gEI[j< OP1 kjkgl IN 7]gX Q[ jPlI AAhj I[jkgs+” E][]ZQE [<YshQh <[G .lhI<gEP "ljq]
Pijde>>gaqgel<g[El[ja<Y+]gO> kikgl¢INe¢glgX> <XIqgUAA/P]gplgUAA7]gXUAAOQZIUAA Q-
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$N E]kghle <h h]ZI E]ZZI[j<j]lgh P<pl ]DhigpIGe EJkYG <Yh] ¢
hXQYYh glGk[G<[je YI<pQ[O jP]hl gqP] P<pl DII[ gldY<EIG Ds <
N]g <Yjlg[<jQp! d<Q'G p2HWQINZJ]gXIgh E<[ NQ[G [lq 1ZdY]sZI[je
Z<s DI ]JN Y]qglg fk<YQjse Z<s d<s Ylhhe <[G Z<s dg]pQGI YIlhh
jPlI W]Dh 1YQZJ[&PIGhD3h a¢Ps k[GIghj<[GQ[O 'h d]jI[jQ<Y QZc
1ZdY]sZI[] Qh <[ QZd]gj<[j <hdIEj N k[GIghj<[GQ[O Qjh QZd<E

kgjPlge QN YI<g[Q[O [Iqg hXQYYh Qh dg]PQDQjQplYs IrdI[hQp]
dQplj jl < [lg dgIJNIhhQ][* 1[Glg jPIhl EQQgEkZhj<[Elhe []j ]J[YSs
Q[Ifk<YQjs* Qj ZQOPj dkhP EIlgj<Q[ d<gjh N jPI q]l]gXN]gEI QJj
<[G d]plgjs-

IKEP E][ElIg[h P<pl GgQpl[] Og]gQ[O QJjlglhj Q[ h]JEQ<Y h<NIjs
k[Qplgh<Y D<hQE Q[E]ZI ¥1 |+ 1 Qh < glGQhjgQDkjQ][ Ng<2zZ
Z1ZDIgh IN h]EQIljs qQjP jPI ZzQ[QZzkZ <Z]k[j IN Z]fIs j] Elplg Y
1 'h hkdd]gjlgh hll Qj <h < g<s j] <GGglhh qP<jlplg ]J[O]Q[O K|
E<khle 1[YQXI [IIGYD<hIG qlYN<gl dg]Og<Zhe 1 (g]kYG GQplg
Z][Is j] <YY Z1ZDIlgh N h]EQIljss OPQh I1YQZQ[<jlhe <EE]gGQI[O
<[G E]lhjYs Dkgl<kEg<Es [IElhh<gs j] <GZQ[QhjiggkE&E]@g¥L¥hej<
1 qlkYG <QZ j] dg]pQG! <[ Q[E]ZI NY]]g DIs][G qPQEP [] ][I c
[1] <QZ j] IThkgl < Z]Jgl 1fkQj<DYIl GQhjgQDKkjQJ[ IN Q[E]ZI Q[ h
jP<j Q[Ifk<YQjs E]JKYG hjQYY Q[Egl<hle Ipl[ Q[ < h]EQIjs jP<j |
GQhE]Kk[]j 1 <h < g<s J]N hQzZdYs Z<XQ[O 0Og]qQ[O Q[Ifk<YQjs
K[1ZdY]sIG ]kj ]N d]lplgjse <[G d]jlI[]Q<YYs dg]pQGQ[O E]lgd]g<j
thhQGs jP<j <YY]gh jPIZ j] E]ZdI[h<jl PkZ<[ q]lgXlgh YIlhhe <]
dgINQjh-

OPI k[Ipl[ <p<QY<DQYQjs |]N JIEP[]Y]OQIh Z<s Q[Egl<hl jPI 1
D<gO<Q[Q[O d]qlge dg]pQGQ[O jPIZ < "Egshj<Y D<YY” ]JN <[<Y
JiPlghe

]g Ir<ZdYle QN JIEP[QfkIh <YY]q ][I d<gjs Q[ <[ ITEP<[OI |]
d<gjs’h hi[hQjQpQjs j] dgQEI ¥h<se jPI X[]qYIGOI jP<j jPI ]jPI¢
N]g < Y]qlg dgQEles Jge qQYY glfkQgl < AAU Gg]d Q[ dgQEI DIN

gQX gs[W]YNhh][ <[GOPGJIE][B N¢EPQ[l Ols 7]gX+ +g]Oglhh <[G +g]lhdlgQjs Q[ < 0
OIEP[]YPFPO'@4h9]gXse 7«7« "1gjll 2 1Zd<[se AAAA« ]g Z]gl E][jlrje hil jPllg <D]g 2 dgQ?z
Pjjdhe>><gjQNQEQ<YQI[jIYYQOI[EI[]q*E]Z>

Ifgs /Qk <[G "Qg <QZ]pQEPe« “ IDYIlhh .IE]plgQlhe” OPQQgG 7<s ¥ dgQY AAAE!.
Pijdhe>>hAe<zZ<v][<qgh+E]Z>E][jl1[j*jPQaGq<s+]gO0>dkDYQhPQ[O><ji<EPZI[[h>NQYIlh>AA/

hedGNAAAEAFRAREXIE|] [hjQjkjle “OIEP[]Y]Os <[G jPI kjkgl IN 7]gXes OPI /j<jl IN jPI |
1k[G<jQllh kjkgl IN 7]gX +g]WIEj ¥ dgQY AAAE!.
Piidh->>qqq-]d|[h]EOI|sN]k[G<|O][h 1aO>dkDYQE<|Q][h>JIER[]Y]OsY<[GYNkjkglYq]lgX"

/11« N1g Ir<zdYl+s "QEX /g[QEIXXI[GQ [0 jFIQNN®@g*h+]hjE<dQj<YQhZ <[ < 7]gYG qQj
9]gX+ 61gh] ]]Xhe AAAZEZ Dkj <Yh] /<® YIDQI<jlgh€EjREGZIs  AE. AAAC.
Pijdhe>>DY]O+sE]ZDQ[<j]lg*&E]Z>D<hQEYQ[E]ZI

Gk<gG] +]gjlge “ 1[Qplgh<Y <hQE [E]ZI hO®P#]ig ®]grX}P!QEOHA ++ A\ A 5w " )
Pjjde>>qqqe[sjQZIh-E]Z>AAAC>AC>AA>DkhQ[Ihh>IE][]Zs>k[QFpIgh<YYD<hQEYQ[E]ZIYd]
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Mo s[jPQ< qglgXe !]gQjv <gGje 0][Q<[[ +Qj<hhQ+ $ZIg .IQ[O]YG+ <[G .QEP<gG ;1ZIY. *
+g]EIIGQ[Oh N jPI AgG [[I1p<jQ][h Q[ OPI]gljQEARAXdRAGEFEQI[EI ][NIgI[EI

A <g]E<h <[G /1YDhje “ QO <j<'h Qhd<g<jl Zd<Eje” EAA EAE-
AR qlgX 1j <Yee “ <Qg[lhh jPg]kOP q<gl[lhhe” AAAE.
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IEP]Ih GID<jlh <D]kj <NNQgZ<jQpl <EjQI][ plghkh jPI QGI< ]N =
gPIljPlg Y][OYhj<[GQ[O h]EQ<Y QIfk<YQjQlh hP]kYG ]Jg hP]kY
Qlilgpl[iQ]l Q[ QIGQPQGk<Y GIEQhQ][YZ<XQ[O-

kKYjQZ<jlYs g<Qhlh < D<hQE fklhjQ][ <D]kj jPlI YQI[I jJP<j] GQr¢
GQhEQgQZQ[<jQ][ Ng]Z jPI gldg]GKEjQ][ IN Q[Ifk<YQjse /IP]JkYG
IThPgQ[IG Q[ GQhEgQZQ[<jQ][ Y<qg <GGglhh jPIhl dg<EjQEIlh«
glEIdjQ][ IN < d]YQEs j] <GGglhh IE][]ZQE GQhd<gQjQlh gQjP
glOKkY<jQ][h ZQOPj []j DI jPI Z]lhj INNQEQI[j* INNIEjQple ]Jg N<
KYjQZ<jlYs < dg]DYIZ IN IE][]ZQE Q[Ifk<YQjse "IplgjPIYIlhhe Q
glGQhjgQDKjQ][ Qh YQZQjIG <[G dg]OglhhQpl d]YQEQIh ZQOP
GQhEgQZQ[<JQ][ Y<q ZQOPj DI ][I Qzd]gj<[j pIPQEYI N]g I[hk¢
E]J[jgQDKkjl j] < Z]gl k[Ifk<Y h]EQIjs-*

/KH OLIWHG YHLO

s INNIgQ[O Z]gl <EEkg<jl dgIGQE|jQ][h- dgl]ZzQhlh j] glGKEI
Ekggl[jYs glhkYj Q[ EglhhYhkDhQGQIh DIjgll[ GQNNIgI[j Og]kc
Q[<DQYQjs j] dglIGQEj gqQjP dIgNIEj <EEkg<Es qPIljPIg h]ZI][I
I[hkg!l jP<j dI]dYl I[O<OI Q[ gQhXYd]]YQ[O jPg]lkOP PI<YjP QIt
JPI NQ[<[EQ<Y E][jgQDkjQ][h ]IN jPI PI<YjPs PIYd j] E]plg jPI I

0] jPI Irjl[j jP<] E<[ gIGKEI jPI k[EIgj<QIjs <glk[G jPI ][hIj ]I
E]J[GQjQ][he Qj E]kYG PlYd Z<[<OIl jPIhl gQhXh Z]gl INNIEjQp]I
gQYYQI[OJ[Ilhh IJN dI]dYIl j] d<gjQEQd<jl Q[ hkEP dg]Og<Zh QN j
Z]lgl 1DpQJlkhe <[G dI]JdYIl gl<YQVI jPIs dIgh][<YYsA][’j gl<d jP|
glJgGhe jP]hl gP] X[]q jPIs’'gl PI<YjPs ZQOPj D<YX <j jPI QGI<

h jPI +glhQGI[j’h ]Jk[EQY ]N EJ[]ZQE GpQh]gh []jlhe jPQh gQ
IE]J[]ZQE <gl[<h qQjP gQhXYD<h& [y BFZ 3@ RIQIQY¥j QXY
Q[hkglgh G]gq[ jPQh d<jPe +]YQEsP]YGIgh gqP] d]l]hhlhh jg<Qjh ]
glE]O[QVIh <h glYQ<DYI dglGQEj]Jgh IN jPI Nkjkgl J[hlj ]N Elg]j
DI EP<gOIG PQOPIg dglzQkzZhe [ hkEP E<hlhe jP]hl Q[ <Ygl<C
Z<s I[G kd DI<gQ[O Z]gl IN jPI IE][]ZQE Dgk[j JN d]]lg PI<YjPe
EP<gOIl jP<j IplI[ QN jPIhl dgIGQEjQ][h <gl <EEkg<jl <[G jPI Q]
jPI INNIEjh <gl ijQf%jle digplghle

OPI E<d<EQjs j] dglEQhIYs X[]q qP] qQjPQ[ < d]dkY<jQ][ qQVYY
I[G<[Olg jPI h]YQG<gQjs kd][ qPQEP Q[hkg<[EI <[G ]jPlg hkEP
gQYY <YY]q E]Zd<[QIlh j] ITO<OIl Q[ N<g Z]gl INNIEjQpl “<Gplg
d<gjQEkY<g d]dkY<jQ][h jP<j jPIs qlkYG G] Dljjlg j] <p]QG ]g
DI Dljjlg dY<EIG j] NJEKkh jPIQg <jjlI[iQI[ 1l jPIh!l d]dkY<jQ][h jF

AA

AR
Ac

YQhj<g glYYe “"lq jPQE0'A]gRedatrqSEJY R ’AE. AAAA.

Piide>>g<G<qg+]alQYYs*E]Z>AAAR>AA>[1qYIjPQEhRYN]gY<Y[IqYqlgYG+PjZY

1K[EQY IN E][]Z Blg DdEam@diDiffehential Pricing ©
1djkg[* “ h [hkglgh ZDg<El QO <j<e CivilRightsBiyXtta, arid ORrAlyé@hrhic Future *
/1dj1ZzDIg ARAAAR<>>DQOG<j<eN<Qg[lhh+Q]>Q[hkg<[EI>
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http://radar.oreilly.com/2012/10/new-ethics-for-a-new-world.html
https://bigdata.fairness.io/insurance/

dg]NQfEDIYEZ<s DI k[G]Q[O <[ QZd]gj<[j NI<jkg!l N Q[hkg<[EI D;:

1g0<[Qv<jQI[h ITjg<]gGQ[<gQYs dglEQhI Q[N]gZ<jQ][ jP<j E]kY
Z<X| Q[NIgI[Elh jP<j qQYY GI[s E<gl ]g YQZQj E]plg<Ol j] dl]c

7TP<j jPQh glplsh&dbsdpde of erroy or bias does not make the treatment of

individuals appropriate or desirables 1g1 gl hll jPl qlYYYQIE]O[QVIG G<[Olg
E]ZdkjlgYOI[lg<jlG EY<hh hshjlZz” jP<j “E]JkYG k[N< gYs hjg<j
INNIgQ[O DIljjlg dgQEQ[O j] Elgj<Q[ dI]dYIl qPQYI gl 10<jQ[O |

OPQh Qh gP<j $hE<g <[Gs E<YYh < ‘EkZkY<jQpl GQh<Gp<]Jj<C
P<pl jPIQg E]hjh QN jPIs NkgjPIg I[JgI[EP <Ygl<Gs GQh<Gp<[]j
N<plg<DY!| EQJE@GRhH&[EJh{]j q]lggQlh <D]kj dgIWkGQEI* DQ<hs
Dg]l<Glg E][ElIg[h <D]kj jPlI N<Qg[lhh ]JN < hshjlZ jP<jes Q[ g<jQ]
]dd]gjk[QjQlh <[G E]lhjhe E]Zd]k[Gh IrQhjQ[O hjgkEjkg<Y QIfk¢

1YjQZ<jlYse jPI hjgkEjkgl N jPI Z<gXlj Z<s GIljlgzZQ[l P]g GQh
[ < h]JEQIljs qQjP k[Qplgh<Y PI<YjP E<gle N]Jg Ir<ZdYle jPIgl <
Q[ <Gplghl hIYIEjQ][ DIE<khI ][I Q[hkglg E]Jplgh <YY E]hjhe h
PI<YjP Q[hkglgh Q[ jPI 1[QjlIG /j<jlh IhhI[jQ<YYs E]Zdljl Ds jg:
jPIh1 qP] <gl Z]1hj YQXMGsyKlaR[G EIEQ<YYs NQ[I GQhjQ[E|Q]
diJdYl hQzZdYs Ir<ElgD<jlh jPIhl jI[GI[EQIlhe [ < h]EQIljs jP<j G
N]g jPI dg]lpQhQ][ IN PI<YjP Q[hkg<[Els P]Jqlplge jPI h<Zl j<Ej(
Q[hkglg <[G d<jQI[jh DIE<khl Qj gqlkYG <YY]q jPI h]YI Q[hkglg
gQhX <[G jPkh gIGKEI jPI Jplg<YY E]hjh ]JN PI<YjP Q[hkg<[El-

$, QHHGV ZRPHQ DQG SHRSOH RI FRORU

h < NQIYGe E]JZdkjlg hEQI[EI hkNNIgh Ng]Z < Y<EX ]J]N GQplgh
Pl<pQYs k[GlggldglhlI[jIGe OPI hQjk<jQ][ Qh IplI[ Z]gl hiplgl QI
Ir<zdYle qPQYI h]Zl <E<GIZQE Y<Dh <gl DIQ[O gk[ Ds q]ZI[:
<jjl[GIlIh glgl q]ZI[ jPQh d<hj sl<g <j " +/« ][I IN jPIl Z]hj QZd]g
E]J[NIgI[Blhe

E]ZZk[Qjs jP<j Y<EXh GQplghQjs Qh YIhh YQXIYs j] E][hQGI
[1] <Z][O Qjh ZI1ZDIlghPQdes h <[l !<gO]YQh <[G YY<[ QhPlg c
k[GlggldglhlI[j<jQ][ IN qlZI[ Q] E<[ P<pl plgs higQ]kh E]J[hIfk

[ <[ Ir<ZdY¥YIl Ng]Z E]Zdkjlg hEQI[Ele h]ZI I<gYs p]QEI glE
glgl E<YQDg<jIG j] JsdQE<Y Z<YIl p]QEIlhe h < glhkYje q]Z

AE

AE

AE

AA

AA

<gj kh jthg Power of Knowledge: Ethical, Legal and Technological Aspects of Data Mining and Group Profiling in

Epidemio/ogy- "QWZIOI[- "IjPIgY<[Ghe 7]YN 10<Y +kDYQhPIghe AAAA.

"<j<hP< /Q[Olg+ “9]kg $[YQ[I jjI[jQI[* 1kOPj QHeNew phiRrhesD$]p3PDYQAEFhAAAA .
Pijde>>gqg-[sjOZIh- E]Z>AAAA>AA>AE>|IEP[]Y]Os>s]quHYO[IY<|1|[|Q”YD]|<OPJYQ[Y<[
$hE<g <§MBimgeto Terms with Chance: Engaging Rational Discrimination and Cumulative Disadvantages "1q 9]g X
.]JkjYIGOI« AAAC-

+<kY gkOZ<[e “7Ps !<gXljh <[’jTh&nelw YoscYipReEe<ki¥s AL+ AAAE.
Pjjde>>XagkOZ<[+DY]Ohe[s]jQZIh*E]Z>-AAAE>AE>AE>qPsYZ<gXIJhYE<[JYEkgIYPI<Y|jPE<¢

<EX Y<gXe “ gjQNQEQ<Y [jlYYQOI[Efloombergs*/kfl |NAKBARGeg]DYIZe"
Pjide>>0a0°DY]]ZDIgO<E]1Z>[lah><gjQEYIh>AAACYACYAA><gjONQEQ<YYQI[jIYYQOI[EIY
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http://www.nytimes.com/2012/11/18/technology/your-online-attention-bought-in-an-instant-by-advertisers.html
http://krugman.blogs.nytimes.com/2009/07/25/why-markets-cant-cure-healthcare/
http://www.bloomberg.com/news/articles/2016-06-23/artificial-intelligence-has-a-sea-of-dudes-problem

K[PI<gBZQY<g E<hlh <gl N]Jk[G Q[ Z<[s ]jPIlg Q[GkhjgQIlh
dglG]ZQ[<[jYs Z<YIl Og]lkd IJN I[OQ[llgh j<QY]glIG jPI NQgh
<kj1Z1jQp!l <QgD<Oh j] <GkYj Z<YI D]GQlhe glhkYjQ[O QT -
qlzI[ <[G EP&E'YGgI[e

ZQG 0Og]qQ[O glIE]O[QjQ][ jP<j PIjlg]OI[I]kh Og]kdh ]kjdIgN]gz
P1z]OI[1]&khPIgl Qh <Yh] O]]G gl<h][ j] DIYQIp!l jP<j Q[Egl<hIG
IJN  gQYY PIYd jIEP[]Y]OQIh j] higp! jPI Q[jlglihjh IN < GQp

.lhi<gEPIgh []jl jP<j jPI NQIYG'h hjgkOOY! j] QGI[jQNs <[G E]]
Q[Ifk<YQjs P<h DII[ P<ZdIgIG Ds jPI"BR@YIE]INEIEM ]I GQplghQ
hP<dIG jPlI GID<jlh <D]kj gQhX <[G P<pl DII[ GgQpl[ Ds jPI

ql<YjPse qPQjl ZI[* g<jPlg jP<[ Z1ZDIgh N PQhj]gQE<YYs GQh
0] <GGglhh dglhhQ[O Qhhklh IN DQ<he GQhEgQZQ[<jQ][* <[G
[11G j] Gg<q ][ < Dg]<Glg g<[0% QXdIghdIBEPIINJOQIh DIN]g! C
gINYIEjh jPI p<Yklh JN Qjh Egl<jlghe <[G Q[Egl<hIG GQplghQj
JIEP[]Y]OQIh jP<j dg]Z]jlh Bgl<jlg Ifk<YQjse

4XHVWLRQV WR FRQVLGHU

O 70VYY ZlglYs glGQhjgQDKkjl IE][]ZQE p<YkIl Q[ g<sh jP<j N

) Oglq jPI IE][]1Zs Q[ [lg g<sh«

O ]g ZQOPj ql I[hkg!l jP<j jPI IE][]ZQE DI[INQjh ]IN JIEP[]Y]C

GQhjgQDkjIG jPg]kOP]kj h]EQIljs« <[ Z<gXIlj N]JgEIh <Y][I I[h

dg]OglhhQpl glGQhjgQDkjQpl INNIEje ]Jg <gl glOkY<jQ][h ]g

jPIhl O]<Yh< 7TPQEP ZIEP<[QhZ Qh YQXIYs j] DI Z]hj INNQE

hkdd]gjlG«

]g hP]kYG gl <GGglhh jPI YQXIYs Q[N]gZ<jQ][ <[G d]qglg <h
JIEP[]Y]OQIlh« h Z<XQ[O E<d<EQjQIlh <p<QY<DYI Q[ [I[

j] g91Gglhh QZD<Y<[EIlIh <[G dg]GKEIl < YIplY dY<sQ[O NQIYG

]a hP]JkYG gl Ok<gG <0O<Q[hj DQ<h Q[ <« /P]JkYG GQhEgQ2ZC

ZQOPj gl Z<XI khl N jJIEP[QE<Y h]YkjQ][h Q[ E]ZDQ[<jQI][ g

dg]EIGkglh <[G dg]NIhhQ][<Y IJPQEh«

h YQ<DQYQjs < hkNNQEQI[j Q[EI[jQp!l j] Ok<gG <0<Q[hj G«

jPIgl < [IIG N]g [Iq Y<qgh«

gl Z]lhj E][hIfkI[jQ<Y E<hlh ]N DQ<h Q] YQXIYs j] E]ZI j]

glZ<Q[ k[[]IQEIG<« 7P] Qh DIhj d]hQjQI][IG j] GIljlgzZzQ[l qPIjPI

DQ<hlh< Jg E<[ jP<j g]lgX DI hkdd]gjlG«

7P<j dg<EjQE<Yes Q[hjQjkjQ][<Ye* <[G YIO<Y EP<YYI[OIlh G] j

hshjlzh N<EIl <[G P]Jg hP]kYG jPIhl DI <GGglhhlIG«

(@}

O

(@}

O

AA
AA

AA
ArE

Ac
AE

<[I'<gO]YQh <[G MY¥IEXQ@PAgjPl YkDP]khle 7]Z1[<@PglAGKIR[O ! 0 +glhhe AAAAs A\
lE]jj +<0PIk QNNIgI[ElIe ]g jPI +]gqlg I[N QplghQjs gl<jlh DIjjlg *gthdH€IQEzZhe /EP]]
"+ +gQ[EIj][ 1[QplghQjs +glhhe AAAE-

g<qN]gGe+ “ gjQNQEQ<Y [jIYYQOP[EIIh 3PyX0 &K@ AghEP VIXAT »

Pjjde>>qqqe[sjQZIh-E]Z>AAAC>AC>AC>]dQ[Q][>hk[G<s><gjONQEQ<YYQ[jlIYYQOI[EIhYq

DQG-
1g Ir<zZdYle 7]ZI[ Q[ '<EP@[|dd=q[@4®@g]lgXhP]d+]gO>
g<qN]gGe “ gjQNQEQ<Y [jIYYQOI[EI'h 7PQjl ks +g]DYIZe+"
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http://www.nytimes.com/2016/06/26/opinion/sunday/artificial-intelligences-white-guy-problem.html
http://wimlworkshop.org/

O

O

(@]

(@}

O

O

0] gP]Z hP]kYG jPI DkgGI[ ]N E]JgglEjQ[O N]Jg DQ<h N<YY<« ¢

IN glhd][hQDYIl N]Jg dkgOQ[O DQ<h Ng]Z jPIQg hshjlZhe Ip

gQGIYs PIYG h]EQ<Y DIYQINh IrdglhhlG Q[ jPI PQhj]gQE<Y

Yi<g[«

]a hPIJkYG gl GQNNIgI[jQ<jl DIljqll[ E<hlh gPlgl GQhEgQZ
gldYQE<jlh IE][]ZQE Q[Ifk<YQjs <Y][Oes N]Jg Q[hj<[El* g<E
hshjlzh Q[Ekg jPI E]hjh N <GGglhhQ[O Q[Ifk<YQjs Q[ h]E

1YjQZ<jlYse gP<j qQYY “N<Qg” <QZ j] <EPQIplc [G P]g g

O<Q[ d]YQJjQE<Y YIOQjQZ<Es <[G dg<EjQE<Y DksYQ][«

7QYY k[g<plY Q[hkg<[EIl Z<gXljh Jg QzZdg]p!l jPI Z<[<OIlZI[

hjgkEjkglh <gl [IEIlhh<gs j] I[hkgl jP<]j E<[ QzZdg]lp! P]lg QI
aPQYI []] EJ[jgQRDkjQ[O j] NkgjPlg Q[Ifk<YQjs«

] qQYY Ogl<jlg GQplghQjs Q[ jPI dg]NIhhQ][<Y NQIYG ]N

IZDIGGIG Q[ jPIhl hshjlZh« 7P<j XQ[Gh ]N GQplghQjs hP]kY

il EkYjQp<jl <[G P]Jg hP]kYG Qj G] jPQh«

]ga G] ql ITE]Jkg<OIl dlI]dYIl j] E]J[hQGIg jPlI gQhXh ]N qPQYI

dli]dYIl Ng]JZ <G]djQ[O jPI JIEP[]Y]Os Q[ g<sh jP<j ZQOPj DI

E]ZZk[Q]jQIlh«
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7KH 6RFLDO (FRQRPLF ,PSOLFDWLRQV RI $UWLILFLDO ,QWHOOL.
-XO0\ WK 1HZ <RUN 1<
KWWS DUWLILFLDOLQWHOOLJHQFHQRZ FRP

:25.6+23 35,0(5 /$%25 $,

&RQWHQWYV

_gQIN JplgpQlq

E][1ZQhjh GQh<Ogll

<h Z<[<OIZI[]

]OQhjQEh Ds

D]hh gQjP]lkj < N<EI

<h jP1 G]]g j] ]dd]gjk[Qjs

'h PkZ<[ E<glj<Xlgh

<Eglhh jPI Y<D]g hdlEjgkz
rdlgj 'h QZd<Ej ][ Irdlgj PkZ<[h
-kihjQ]J[h j] E][hQGIg

ULHI RYHUYLHZ

JiQNQEQ<Y QIjIYYQOI[EI ¥ ! hshjlzh <gl hlj j} jg<[hN]gzZ Y<L
YiP]kOP JIEP[]Y]Os Qh Q[ Qjh I<gY¥Ys hj<Olhe d]gqlgNkY hshijl
<[ <gg<s ]N hlEj]Jghes <YY]gQ[O glhl<gEPIgh <ZdYIl ]dd]gjk[QjQ!
IrdlIEjIG QZd<Eje 0]] INjI[* GQhEKkhhQ][h ]N Y<D]g <[G P<pl

< WIDYIlhh Nkjkgle kggl[j glhl<gEP GI1Z][hjg<jlh jP<j Z]gl E]Zd
Qhhklh <gl <j hj<Xle <NNIEjQ[O []j ][Ys Y<D]g Z<gXljh Q[ jPI <
1ZdY]slgY1ZdY]sll glY<jQ][hes d]gqlg GS[<ZQEhes YQ<DQYQjs <[G
IN glgX Q[ PkZ<[ YQNI-

A h .khhlYY <[G "]gpQO d]QI[j ]kj* jPI PQhjlgs IN <gjQNQEQ<Y Q[jIYYQOI[EI P<h [
DI hllI[ <h p<gQlkhYs 1ZdP<hQVQ[O N]kg d]hhQDYI O]<Yhe “hshjlZzh jP<j jPQ[X YQXI
hshjlzh jP<j jPQ[X g<jQI][<YYss hshjlZh jP<j <Ej g<jQI][<YYse+" [ jPI E][jIrj IN jPQh d

1ZdP<hQh dg]d]hIG Ds .khhlYY <[G "]gpQO=+ jP<j IN Q[jIYYQOI[EI <h g<jQ][<Y <EjQ]
Dihj d]hhQDYIl <EjQ][ Q[ < hQjk<jQ][" /jk<gjjQ N QENNY Y [FIGY QIPIGE'RYp Q]@BIg[ ddg]<E
[OYIq]]G YQNNhe " « +gI[JQEI <YYs AEEA+ AE-
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(FRQRPLVWY GLVDJUHH

OPI g]Y!l IN <KfyIZI<iPI[IE][]1Zs Qh N<g Ng]Z < [Ig hkDWIEj IN Qf
E][hQGIg<jQ][h JN jPlI QZd<Ej ]N 1ZIgOIl Ng]Z qQjPQ[ Y][OYh
<QZ j] hkZZ<gQvl jPI NkYY hE]Jdl IN IE]J[]ZQE <gOkzZI[jh ][ jPQ!
glpQlg XIs d]Q[jh <[G <gl<h [N E]J[jI[JQ][ qQjPQ[ < ZkEP Dg]<G
IN E][j![iQ][ Qh qPIljPlg <kj]Z<jQ][ GIEgl<hlh jPI GIZ<[G N]g P|
Q[Egl<hlh dg]GKkEjQpQjse ]g [li* 7PQYI Q[jkQjQplYs Qj Z<s hllI
GIEYQI[I <h <kj]Z<jQ][ Q[Egl<hlh DIE<kh!l jPIgl qlkYG DI ][Ys <
DI G][I <[G h]ZI IE][]1ZQhjh <gOKkl jPQh ]jPlgh G][’j hll Qj jP
<hhlgjQ][ <h jPIl “YkZd TNORKhD]G QNN MX[EsIE][]ZQhjh hkOOIhj
dg]GKEjQpQjs gQhlh Q[ ][I Q[Gkhjgs ¥Gkl j] <kj]Z<jQ][ ]g ]iPlg
1ZIgOl <Y][O gQjP [Iq GIZ<[G N]g Y<D]ge ]g Ir<ZdYle Q[ AEAA
dIgEI[j IN jPI 1[QjIG /j<jlh q]gXN]gEle s AAAA. <OgQEKkYjkgl [
<D]g IE][IZQhjh <pQG kjlg <[G <pQG ]g[ d]Q[j [kj jP<j Ipl]
EP<[Ole k[1ZdY]sZI[j P<h []j Q[Egl<hIG ]plg jPI Y][OYjlgZ <[G
1ZdY]sZI[jYj1Yd]dkY<jQI][ g<jQI' PI{hRIY NhEj Lj§yak{G 1g[* <Z][:
liPlghes d]Q[j ]kj jPI gQhl [N “W]D d]Y<gQVv<jQJ[+" Q[ qPQEP ZC
Yi<pl h]Zl PQOPYhXQYY <[G Z]g!l Y]gYhXQYY W]Dhe $jPIg IE]][
K[JQIOJI[ <[G <gY glse <gl Z]gl GQgl Q[ jPIQg dgIGQEjQ][ jP
gIGKEI jPIl [kZzDIlg ]N W]Dh <p<QY<DYIe

OPIgl <gl <Yh] IE][]ZQhjh GID<jl gPIjPIg jPI jg<[hN]gZ<jQ][h <
Z<gXljh <gl glY<jIG j] jJIEP[]Y]Os <j <YYe ]Jg Q[hjl<G E<khIG D
<gOkZI[jh NJEkh ][ qP<j P]g <[G qPI[ Q[hjQjkjQ][h <[G glOkY<]
DI Dgl]kOPj j] DI<g 1] JIEP[]Y]OQIlhe .1DIgj ]9G][* N]g Ilr<zdY
Ekggl[j g<plh IN Q[[Ip<jQI][ <g! []1j <h jg<{hkN]@Z¢$Qpl <h jPIs h
IE][1ZQhjh <gl DIOQ[[Q[O j] E]J[Ekg jP<j Y<D]g Z<gXljh <gl k[G
jg<[hN]gZ<jQ][ Gkl j] JIEP[]Y]OQE<Y EP<[Oles OPIhlI Q[EYKGI ]
IQhPIYe gP] <gOKkl jP<j < XII[ NJEkh Zkhj DI Z<QIj<Q[IG ][ glO

b

Ee)

kjl1Z<jQ]l[ Qh GINQ[IG PIlgl <h “< GIpQEI ]Jg hshjlz jP<j <EE]JZdYQhPIh ¥d<gJQ<YYS ]
EJ[EIQp<DYs E]kYG DI* E<ggQIG ]kj ¥d<gjQ<YYs ]Jg NkYYs| Ds < Pkz<][ ]dIg<J]g j
<[G <gjQNQEQ<Y Q[jIYYQOI[EI <gl Q[jIgE][[IEjIG* .<W< +<g<hkg<Z<[ Ij <Yee * 1]GI
[i1g<EjQI[ aQjP kjlZ<Q@4[#'<EjQ][h ][ /shjiZhe I<[ AAGAsBAAARIEN

0]Z /j<[G<Ols “ gjQNQEQ<Y [jIYYQOI[EI- OPI| ®IRkgE]NZPk[Z LeP QAAL fkIhjQ]
Pjide>>0qqgelE][]1ZQhj*E]1Z>[lah>hdIEQ<YYald]agj>AAEAAECAY<NjlaYZ<[sYN<YhI
iYE<khlIYZ<hh

<pQG kjlg <[G <pQG ]g[* “]q OIEP[]Y]Os TiglRXhXjP QEWSYGARA AkRA«"
Pjjde>>]dQ[Q][<j]lgeDY]Ohe[sjQZlhs E]Z>AAAA>AE>A/3\>P10Y|IEP[]Y]OsquIEXhYJPIYZQC
<gY + gls <[G IQEP<IY $hD]kg[l* “OPl kjkg! IN ZdY]sZI[js ]1g /khEIdjQDYI gl ]DI
I1<gjQ[ /EP]]Y +g]0Og<zzl ][ jPI Zd<Ejh N kjkgl OIEP[]Y]Os 7]gXQ[O +<dlge ¥/1djlZD
.IJDIgj <+ 1gG][*“OPIl 1ZQhl ]JN 1/« E]J[]ZQE glqjPe .Ihj<jlZI[je . |Dk]]<Y <[G .INYIEjQ
E]J[]ZQE .IhI<gEP 7]gXQ[O +<dIfjjce >I>[11(]:I|0<'@I§IAAAI®'>-d<dIgh>qAE E A

[+
Yhj<gjh
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http://www.economist.com/news/special-report/21700761-after-many-false-starts-artificial-intelligence-has-taken-will-it-cause-mass
http://www.economist.com/news/special-report/21700761-after-many-false-starts-artificial-intelligence-has-taken-will-it-cause-mass
http://opinionator.blogs.nytimes.com/2013/08/24/how-technology-wrecks-the-middle-class/?_r=0
http://www.nber.org/papers/w19895

EP<[Olh E]J[EIg[Q[O  <[G <kjlZ<jQI[ Q[1oE($ZjQE glilE] qlgXIg
glhl<gEPIgh <gl EY]hlYs jJg<EXQ[O [<]jQI][<Y Y<D]g Z<gXljh <[
Ir<ZQ[I jPI h]JEQ<Y <[G IE][]ZQE QzZd<¥Ej ]N Q[ jPI [I<g jlgZ-

Is][G < dkglYs IE]J[]ZQE YI[he ][I E]JKYG <Yh] <ddg]<EP jPIhl C
E]ZZK[QjQIlh <[G Q[GQpQGk<Y YQplhe [ glEI[j sl<ghe glhl<gEF
P]lg <kj]Z<jlIG hshjlZh glYsQ[O ][ DQO G<j< ¥Ng]Z 1DIg j] <kj]Z
hiNjg<gl kh1G Q[ Y<gOIl glj<QYlgh} <gl GIhj<DQYQVQ[O jg<GQ
1ZdY]slgh <[G 1ZdWQIEB[<©Oh hkOOIhj jP<j qPQYI jPIhl hshjlzh E
j1 1Z2d]lqlg qlgXlghe jPIgl <gl hkDhj<[jQ<Y g<sh Q[ qPQEP jPIhl
GIhQO[IG GQhlzd]glg q]lgXlighe I[JglI[EP GQhEgQZQ[<jQ][* <[G
dg<Ej&Elhe

$, DV PDQDJHPHQW

71 [1q jkg[ j] Ir<ZQ[I jPI Q[EgI<hQ[O kh! JN jJIEP[]Y]OQIh j] g
1ZdY]sll Z<[<OIZI[js /IPQNj hEPIGKYQ[O Qh ][I IN jPI g<sh QI g
kh1G Q[ hkEP < gq<se 7PQYI| hEPIGKYQ[O P<h <Yg<sh DII[ < d<
JIEP[]Y]OQIh EP<[OI jPI hE<YI <[G dgfEQhON[jPN ZABRhq@BX¥s ¢
khiG “q]JgXN]gEIl Z<[<OIZI[j” dY<jN]gZh qQjP Ekhj]Zlgh YQXI /j
IJNNIgh < hkQjl IN hlgpQElh Q[EYKGQ[O WkhjYQ[YjQZ!I hEPIGk
]Il jP! <[<Yshlh ]N Y<gOIl G<j<hljh ¥Ng]Z ql<jPlg d<jjlg[h j] d<&h
dl<X P]kgh |N E][hkZlg GI1Z<[G <[G hEPIGkY!I 1ZdY]sllh <EE]gC
1ZdY]sllh ][ jPlI EY]EX GkgQ[O hY]q digQ]Ghe jPI Z]gl jPI 1ZdY

7QjP Z<[s E]Zd<[Qlh Q[ jPI glj<QY <[G hlgpQEI Q[Gkhjgs khQ][
[1g [19Z<Y j] GIZ<[G jP<j gq]lgXlgh DI <p<QY<DYI ¥dg]rQz<jl j]
<DQYQjs j] glEIQpIlI < E<YY ]Jg jlrj; GkgQ[O <YY “]dI[” P]kghe D
hPQNjh j] glgXligh ][ jPI EY]JEXe $Njl[e jPIhl <hhQOJ[ZI[jh <gl Z:
OP]hI []j <DYI j] <EE]ZZ]G<jl jPQh XQ[G ]N K[EIgj<QI[js ¥jP]hl

AA

AA

<qglI[ElI 'QhPIYe ]P[ /EPZQjj <[G 1QGQ /PQIgP]Yve “ hhl1hhQ[O jPl ]D +]Y<gQv<jQ]
[1fk<YQjss” + 7]gXQ[O +<dlg +<dlg ¥ <[k<gs AAAA!.

Pjide>>000°1dQ-]g0O>dkDYQE<iQ][>qdAEAY<hhIhhQ[OYW]D«d]VI<gWQWEK|ThI[&PrHjQq ¥ @) MY
OPI +gQEIl ]N [Ifk<YQjse ]q 0]G<s’h QpQGIG"INERIGX [CIFONah]BbkdGkilkghAAAA-.
J1hlplYj [hjQjkjle “OIEP[]Y]Os <[G jPIl kjkgl IJN 7]gXe OPI /j<jl IN jPI ID<jle” 7PQjl
1k[G<jQllh kjkgl IN 7]gX +g]WIEj ¥ dgQY AAAALE!.
Pijdhe>>gqqge]dI[h]EQIjsN]k[G<jQ][he]aO>dkDYQE<|Q][h>JIER[]Y]OsY<[GYNkjkglYq]lgX"

lg < glpQlg [N glEI[j qlgXe hIl 'Q[ sk[O Il Ij <Ys+ “7]gXQ[O qQjP !<EPQ[lhes OP
<j<Y gQpl[ '<[<OI1ZI[]j 1] kZ<[ATH ghgllF¥ERQThAAA £ |-
Pijdhe>>qageEheEZkeIGk> ZXYI11>7Z<jlgQ<Yh>+kDYQE<|QIDAAALE ¥ EV4YD FjIPEJRBEGZ <

hil YIr .]hI[DY<j <[G kXI /j<gXes “ YO]gQjPZQE <D]g <[G [N]gZ<jQl[ hsZZljgQ
[i1g[<jQI[<Y 1kg[<AAN¥AZRAK[QEGEHYAEEA.
/11« N]g Q[hj<[Ele kYQ< .¢ I[Yse ¢ kXI /P<INIge <[G Y<QII 7<rzZ<[e “"][hj<[G<gG 7]
ZdY]sllY gQpl[ YIrQDQYQORYs QEQYQNgiBE¥Alp WAHEYCAA YAAAC!Z 1QY< !lghs <[G
JiPhjlQ[e “+<gl[jh’ "][Y/j<[G<gG 7]gX /EPIGKYIlh <Xl GIfk<jl PQYGgl<gQ[O QNNQ

Pjjde>>gaqeXqg][]h*E]Z>
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http://www.epi.org/publication/wp295-assessing-jobpolarization-explanation-wage-inequality/
https://www.opensocietyfoundations.org/publications/technology-and-future-work-state-debate
https://www.cs.cmu.edu/~mklee/materials/Publication/2015-CHI_algorithmic_management.pdf
http://www.epi.org/files/pdf/88777.pdf
http://www.kronos.com/

W]Dhe ]g ]jPlg GkjQlh JN E<gl'!s <gl YIhh 1ZdY]s<DYIle [Ge ]N E
Plkgh [IEIhh<gQYs ZI<[h k[EIgj<Q[js <D]kj NQ[<[Elhs EE]gGQ
IN glgXlgh <OIG ACYAA. jPglIYfk<gjlgh JN P]kgYs qlgXlgh gld
Plkgh jPIs gq]lgXIG GkgQ[O jPI dglpQ]l]kh Z][jP* qQjP P]lkgh NYKI
digEI[je ]g d<gjYjQZI g]lgXlghes Plkgh NYKEjk<jlG Ds EE dIgEI]
PlkgYs qlgXlgh gld]gjlG jP<j jPIs YI<g[ qP<j jPIQ¢ IhigX hEPIG
Q[ <Gp¥[El-

OP]kOP < NIq glhl<gEPIgh P<pl N]JKk[G jP<j WKhjYQ[YjQZI hEPI
NYIrQDQYQjse N<g Z]gl glhl<gEPIgh P<pl GJEKZI[jIG jPI hjg<C
Ds q]lgXigh hkDWIEj jJ*BPHI<tGhjgRh«lrdIgQI[EIh IN qlgXlgh Z<]
hkEP hshjlZh Q[EYKGI EPQg][QE k[GlglZdY]sZI[j» NQ[<[EQ<Y Q]
<[G dg]jlEjQ][h jP<j <gl jg<GQjQ][<YYs Og<[jlG NKYYYjQZI 1Z¢
hjgkEjkg<Y Q[<DQYQjs jl] dY<[ N]Jg N<ZQYs ]Jg hlYNYE<gl ¥]g |
glk[GYJPIYEY]EX <p<QY<DQYQjs jP<j hkEP W]Dh GIZ<[G Ng]Zz
qlgXlgh Z]hj YQXIYs j] DI <NNIEjIG Ds jPIhl dg<EjQEIlh <gl GC
ZQ[lgdfQih-.

1Z2d<[Qlh khQ[O <kj]Z<jlG hEPIGKYQ[O hshjlZzh <gOKkl jP<j INN
jPgl]kOP hkEP hshjlZzh <YY]q jPI1Z j] INNIg Y]qlg E]J[hkZlg dgQE
glhl<gEPIgh YQXI ;Is[lId O][ P<pl <gOKkIG jP<j jPI dIgEIQpPIG jg
<[G Q[plhjZI[j] Q[ Y<D]g Qh < N<Yh!l GQEP]j]Zs* 1Ig glhl<gEP h
]JhjE] <[G 0g<Glg ]JI'h P<pl DII[ <DYI j] QZdYIZI[j dg]Og<Zh jF
1ZdY]sllh qPQY!I GIYQpIgQ[O Y]qYE]hj O]]Gh <[&*Q[Egl<hIG E}

] Qh Qzd]gj<I[jj]l 1ZdP<hQvl jP<j <[s JIEP[]Y]Os glfkQglh D]j
¥hKEP <h d<hj h<Ylhe 1Z<QY ]Jg E<YY d<jjlg[ G<j<e |jE*} <[G <"
O]<Yhe DI jPIs dg]J]NQj<DQYQjs ]g ]jPlg GQhEgljl fk<[jQj<jQpl
E]J[hkzZdjQ][ Jg WID gljI[jQ][s [ jPI Ir<ZdYlh <D]ple ZQ[QZQVQ]
DI jPI O]<Ye ]JkjglQOPQ[O <YY ]jPlg E]J[hQGIg<jQ][he Eglhh jP
hlj h]YIYs Ds 1ZdY]slghe

AA

AA

AA

AE

Ikh<[ « <ZDIlgje +ljlg * kOQIYe <[G kYQ< .s I[Yses “+glE<gQ]lkh g]gX hEPIGKYIh <.
[<jQl[<Y h[<dhP]je” ZdY]sZI[j [hj<DQYQjss <ZQYs 7IYYYDIQ[O+ <[G /]JEQ<Y +]YQ
Piidhe>>hh<hEP]Y<ghekEPQE<O]*IGk>hQjlh>GIN<kY|{>NOYlh>qlagXYhEPIGKYQ[OYhjkGs
hEPIGkYlhe<kOkhjAAAA¢CA+dGN
<gP<G !<[W]]* “1DIg’h khQ[lhh !']GIY ]RYGOIRX[OBE]KJI7]AKAE.
Pjide>>0qqge[sjQZIhE]Z>AAAA>AA>AE>JIEP[]Y]Os>dlgh][<YJIEP>kDIgY<YgQhQ[OYDkKhQ
<ggQl YI<h][ <[G /kh<[ <ZDIlgjes “1[EIgj<Q[js Ds jPI ]kge" +]1hQjQ][ d<dlges $dI[ /]E
+g]WIE] ¥AAAA!.
Pijde>>hj<jQE*]dI[h]EQIjsN]k[G<jOQ][he]aO>ZOhE>NkjikalYINYaqlaX>WkhjYQ[YjQZIYq]gX
ghedGN
;Is[ld 0][* “7Ps ]]G ]Dh gl ]]G Nyp<hGQNXh@Hith k¥ dpkXigs AAAA!.
Pjjdhe>>PDqg+]g0O>AAAA>AA>qPsYO]]GYW]DhY<gIYO]]GYN]gYglj<QYligh
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https://ssascholars.uchicago.edu/sites/default/files/work-scheduling-study/files/lambert.fugiel.henly_.precarious_work_schedules.august2014_0.pdf
https://ssascholars.uchicago.edu/sites/default/files/work-scheduling-study/files/lambert.fugiel.henly_.precarious_work_schedules.august2014_0.pdf
http://www.nytimes.com/2015/01/29/technology/personaltech/uber-a-rising-business-model.html?_r=0
http://static.opensocietyfoundations.org/misc/future-of-work/just-in-time-workforce-technologies-and-low-wage-workers.pdf
http://static.opensocietyfoundations.org/misc/future-of-work/just-in-time-workforce-technologies-and-low-wage-workers.pdf
https://hbr.org/2012/01/why-good-jobs-are-good-for-retailers

Logistics by Al

[hj<[] GIYQplgs Qh <Ygl<Gs <kOZI[jIG Ds <kj]Z<jlG <[G QIjlY
[I<g Nkjkgle d]hhQDYs Gg][lh <h qlYYe Z<v]['h +gQZI 1YQplg:
E]J[GQjQ][IG E][hkZIgh j] IrdIEj jJP<j <[sjPQ[O jPIs ]JgGlg E<[ <
< Z<jjlg IN G<she Ipl[ P]Jkghe kYNQYYQ[O jPIhI IrdIEj<jQ][h gl
h]JEQ]YJjIEP[QE<Y hshjlzh jP<j E]]gGQ[<jl* h]lgje jg<[hd]gj <[G |
d<EX<OIlh Ng]Z ][I dPshQE<Y Y]E<jQ][ j] <[liPlges j Iplgs hjld ]
g<glP]khlh j] GQhjgQDKkjQ][ EI[jlgh j] jgkEXh J[ Y]JE<Y hjglljhe
hjgkEjkglG Ds hshjlZhe

]g Q[hj<[Ele 1+/ khlh < dg]dgQlj<gs <[<YSjQEh hshjlZes E<YYIC
jg<EXe Zl<hkgl <[G Z<[<OI 1+/ GANO®m g sh pdhk§ EZX q®pQ@Y loh¥s jg<
G<j< Ng]Z glZ]jl hi[h]l]ghe Q[EYKGQ[O . EPQdh <[G +/ GIpQE
E]Zdkjlghe gPIgl jPlI G<j< Qh <[<YsvVvIGes [ <GGQjQ][ jl P! P<]C
jPlgl <gl ]Jplg AAA hi[h]Jgh ][ <[s OQplI[ jgkEXe* jg<EXQ[O <[G g
QIN]JgzZ<jQI][ <D]kj jPI Z]lplZI[j* Y]IE<jQ][* <[G hdIIG ]N jPI jgkE
hdIEQNQE <EjQ][he YQXI N<hjI[Q[O < hi<j DIYjs YY ]IN jPQh Q
gl<Y jQZle j] jPI E]Zdkjlg hEgll[h N hkdlgpQh]Jgh glZ]jl Ng]Z j
jPQh E<hle q]JgXN]gEI Z<[<OIZI[j Qh EI[jg<YQVIG <[G jPI E<d<
H<[qPQYlIle jPI <kj]J[]1Zs IN Ngl[iYQIIl qlgXlgh <[G Z<[<Olgh Qh ¢

OPIhl hshjlzh <gl EIYIDg<jlG Ds jP]hl qP] hiYY <[G QZdYIZIJ]
<[G Q[EgI<hQ[O INNQEQI[Es glO<gGQ[O NklIYe Z<QIjI[<[El* <]
hjPlg <dY<[+e qP] qg]jl <DJkj jPI E][GQjQ][h [N 1+/ gq]lgXIlgh Q]
1+/ E]lgd]g<jl NQYQ[Oh GkgQI[O jPI jQZI jPI jIYIZ<]jQEh hshijlz
G]ZIhjQE d<EX<OIl GIYQplgQlh Og]qQ[O Ds A«A ZzQYYQ][ Dljql
jli<Y [kZDlIg N 1ZdY]sllh g<h Gk bGqPeXAdh GAD{O Z]gl q]lgX
Zl<[h PQOPIg dg]J]NQj Z<gOQ[h <[G P<dds hP<glIP]YGIlghes ]qlp
h<Nljs <[G ]plg<YY q]lgXQ[O E][GQjQ][h qlg! gIGKEIG qPI[ jPIh
QZdYIZI[jIGs OPQh NQ[GQ[O Qh hkdd]gjlG Ds <E<GIZQE glhl<
N]k[G jP<j Q[Egl<hIG GQOQj<Y hkgplIQYY<[EI JN Y]J[OYP<KY jg
dg]z]jl h<Nljse Dkj g<jPlg Egl<jlG [Iq E][GQjQ][h IN IE][]ZQE |
qP] Q[ jkg[ GlIplY]dIG q]lgX<glk[Gh jP<j INjI[ Z<GA®*jPIQg q]gX 2

AE
AE

hjPlg <dY<[e “OPI /ds 7R]gdQ@'IlG 7!INKYgsEP AAAE!+ AAYAA-
DQG- AA-
<glI[ Ips* “0] NQOPj jgkEXIg N<jQOkle NJEKBPFI[ IH][][2QE hh [QQIZAIE j§ NDAE R "

Pjjde>>0qQq-Y<jQZIh<E]Z>]dO[Q][>]dYIG>Y<Y]IYYIpsYjgkEXIgYN<jQOKIYAAAAAEACYhj
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http://www.latimes.com/opinion/op-ed/la-oe-levy-trucker-fatigue-20140716-story.html

A boss without a face

$plg jPI Y<hj GIE<GIes Z][Qj]gQ[O <[G jg<EXQ[O N 1ZdY]sllh P
p<gQljs IN Q[GkhjgQlh Ng]Z glj<QY j] YJOQhjQEh ¥<h Q[ jPI 1
<GZQ[Qhjg<jQ][* OPQh Z][Qj]gQ[O dg]pQGIh < dgQZ<gs h]kgEl
<YO]gQjPZh <[G hshjlZh j] Z<X1 WkhjYQ[YjQZI GIEQhQ][he O
<D]kj hEPIGkYQ[O-* Dkj <D]kj glh]JkgEIl <YY]E<jQ][ <[G dIgEIQPp
]iPlghe .1Z]jl <[G GQhIZD]GQIG Z<[<OIZI[j E<[ INNIEjQplYs hP
Z<[<Olgh ¥d1]dYIl qP] E<[ DI <ddg]<EPIG N<EIYj]YN<EI <[G P
[K<[EIG hQjk<jQII<Y E]I[jlrj)l jl1 IrTEKjQplh gP]hl pQlg Qh hP<dI
<0O0glO<jl 1ZdY]sll G<j<e [ <GGQjQ][* d]qlg <[G E][jg]lY <gl <
IfTOQ[lIlgh <[G jP]hl qP] GIhQOJ jPI hshjlZhe Q[ qPQEP d]hhQD"
hjgkEjkglG Q[ E]JGI Z][jPh Jg Ipl[ sl<gh Q[ <Gp<[Ele* d]jI[jQ<YY
YIE<Y E][jlrje

AZ1jl1 Z<[<OI1ZI[j pQ< hshjlz E<[ Z<XI| Qj P<gGlg j] P]JYG lzd®
N]g GIEQhQ][h Z<GI Ds “jPI hshjlz” jP<j QZZIGQ<jlYs <[G Z<]l
]g Ir<zZzdYle dY<jN]gZh YQXI 1DIlg ¥d]qlglG Ds DQO G<j< <[G [
EIliglY glkjlhe dgQEQ[O+ E]ZdI[h<jQ][+ <[G IpI[ Q[jlgdligh][<Y [
<[G GIEQhQ][h jP<j q]kYG jg<GQjQ][<YYs DI QY jPsl]F<[Gh ]N F
hQZdYs |DhEkgQ[O jPI N<EIl <[G gl<h][Q[O DIPQ[G < OQpl[ GI
Z<[<OI1ZI[j Qh plgs INjI[ [1j glE]O[QVIG <h “1ZdY]sll Z<[<OIZI[j
jPIhl [1g JIEP[]Y]OQIh G] [1] NQj [I<jYs Q[j] ITQhjQ[O glOkY<j]t
1DIg hil jPIZhlYplh <h jJIEP[]Y]Os E]Zd<[Qlhe []j Z<[<Olgh ]N |
jPQhe hkEP E]Zd<[Qlh pQIlg jPIQg g]YI <h dg]pQGQ[O < Z<gXlj
EIIINE]QIl [1] <[ 1ZdY]slg IN q]gXlighe <[G []j glhd][hQDYI j] q]
1ZdY]slg glkYG DI [ jPQh E]J[NQOkg<jQI][* gqlgXlgh I[G kd <hh]|
1ZdY]sZI[j] qQjP]lkj Ok<g<[jlIG DI[INQjh ¥hkEP <h GIEgI<hIG j<
<[G ]jPlg qlgXdY<EI dg]jlEjQ][h} ]1g d]jI[j]Q<Y Z]GIlh ]IN glGglhh

Al as the door to opportunity

QgQ[O Qh <[ QZd]gj<[j G1Z<Q[ gPIgl YGgQpl[ dg]Elhhlh <gl
iPl gJgXN]JgEls OPQh Qh <[ <gl< N]g hdIEQ<Y hEgkjQ[s* h hEP
<gl O]]G gl<h][h j] <hhkZl jP<j GQhEgQZQ[<jQ][ Q[ PQgQ[O dg
JEEkggI[Els <[G jPQh GQhEgQZQ[<jQ][ GQhdg]d]gjQ][<jlYs <NI
<ddYQF<[jRQgQ[O hshjlzh P<pl jPI jglkDYQ[O d]jI[jQ<Y j] I[E]

AE

AA

Sk[O Il Ij <Yee “7]gXQ[O gqQjP !<EPQ[lhe OPI Zd<Ej ]N YO]JgQjPZQE <[G <j<Y
71gXlghe”A¢AA +g]EMGQQOYhAAALE!.
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https://www.cs.cmu.edu/~mklee/materials/Publication/2015-CHI_algorithmic_management.pdf
http://ssrn.com/abstract=2477899

$,

YaV

<ZdYQNs IrQhjQ[O DQ<hlh <O0<Q[hj PQhj]gQE<YYs GQh<Gp<][j
lal[tghjl[l ¥N]gzid¥s “p3Yp[j Z<[<OI1ZI[j” E]Zd<[ss N]k[G < E]lgg
Dljgll] W]ID gljlI[jQ][ <[G jPI GQhj<[EIl <[ <ddYQE<][j YQpIG Ng]
jPl1 NQgZ <Yh] gl<YQVIG jP<j Q[EYKGQ[O jPQh E]gglY<jQ][ QI
KIN<QgYs <Gp<[j<Ol dI]dYIl gP] qglgl <DYI j] YQp!I [I<g q]lgX ¥(ql
[IQOPD]gP]]Ge ]g < [IQOPD]gP]]G N<g Ng]Z < OQpl[ IJP[QE E]-
QZd<EjQ[O GQh<Gp<[j<OIG h]EQ]YIE][]ZQE Og]kdhes 1[hQGIgC
GQhEgQZQ[<jQ][* jPIs GQG []j QIEYKGOPRIhZIfgREYQ[ jPIQg hs
k[GIghE]glh jP<j E]gglEjQ[O DQ<h <[G dg]jlEJQ[O glgXlgh G]It
<jjl[iQ]l[* <[G h]Z1jQZIlh < ZIjgQE [IIGh j] DI GQhE<gGIG <Yj]O
DI EY]hIYs Ir<ZQ[IG <[G <kGQjIG j] <hhlhh GQhd<g<jl QZd<E]j
PQglGe- gqP] Qh []j* <[G gPs-

KXPDQ FDUHWDNHUYV

hshjlzh glfkQgl Z]gl jP<[ E]Zdkjlg E]GI <[G PkZ<[ EgI<jQpQ]
Q[Ng<hjgkEjkglh j] hjlgle dg]Elhhe <[G jg<[hZQj G<j<e+ OPIs glf
<[EQYY<gs E]JGI ¥][ qPQEP jPIs <Y][O qQjP Z]lhj [jlg[lj jIEP[]Y
OPIs <Yh] glfkQgl PkZ<[h j] Z<Q[j<Q[ jPIhl Q[Ng<hjgkEjkglh <]
jPl hshjlZe OPQh Y<D]Jg Qh INjI[ Q[pQhQDYIle <j YI<hj Q[ jPI E]
QGIl<h |IN gP<j Qh <[G gP<j Qj G]lhe j Q[EYkKkGIh Ekhj]GQ<Y
Z<QIjlI[<[EIl ]Jg gld<Qg q]gXIigh qP] NQr Dg]XI[ higplghes <[G qP:
“G<j< W<[Qj]lghe” jP]hl qP] “EYI<[” jPI G2{7RQE IdZINZI1ZQG Qg -
GQhEKkhhQ][h IYQGI jPQh XQ[G IN g]JgX ]g Ng<ZIl Qj <h <[ ]Dhj
Ds E]Zdkjlghe hEP]Y<g QYYs g<[Q P<h d]QIjIG ]kj jP<j jPQh
hshjlZzhe GIhEgQDQ[O Qj <h “jPI PQGGI[ Y<D]g jP<j I[<DYIlh E]
dg]GkEjh <g]k[G =+ Z<EPQI[!I YI49[Q[O+* <[G DQO G<j<=+”

0<XQ[O < EY]hlg Y]IX <j ][I IN jPI g]lYIlh jP<j Z<XI| kd jPQh EY-=
7TQoKE@ QEYI Ds GgQ<[ PI[ GIhEgQDIG < G<s Q[ jPI YQNI IN E
<gJQEYI PI[ N]JYY]qIG qlgXlgh Q[ jPI +PQYQddQ[lhe gPIgl ZKE
Gl[le <h qlYY <h glgXigh Qf/MIjjIRAIQ[/NgGIhi*IN hEglI[hs hj<gC
g<dQG hjgl<Z I]N QZ<Olh Jg pQGI]h ¥jPQ[X JN < Z]GIg[ N<Ej]gs
Z1Glg<jlg Zkhj fkQEXYs GIEQGI qPIjPIg jPI E][jI[] Qh IDWIE|jQ
hlj IN d]YQEQIhe 'kEP ]JN jPQh q]lgX Qh ]kjh]kgEIG <j Y]qgq gq<Ol
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https://www.cornerstoneondemand.com/
http://www.theatlantic.com/politics/archive/2014/09/silicon-valley-thinks-it-has-the-answer-to-its-diversity-problem/431334/
http://www.theatlantic.com/politics/archive/2014/09/silicon-valley-thinks-it-has-the-answer-to-its-diversity-problem/431334/
http://www.nytimes.com/2014/08/18/technology/for-big-data-scientists-hurdle-to-insights-is-janitor-work.html
http://www.publicbooks.org/nonfiction/justice-for-data-janitors
http://www.wired.com/2014/10/content-moderation/

E]Zd<[Qlh g<][j Z]Glg<j]lgh j] P<pl < GIld EkYjkg<Y E]J[jlrj Q[NT]
<hhlhhZI[jh ¥hkEP <h GQhEIg[Q[O d]g[]Og<dPs Ngl]Z <gj Q[ < .
glgXlgh gQjPQ[ jPI 1[QjIG /j<jlh gP] dIgN]JgZ jPIhl W]Dhe gPQE
EJ[Jg<Ej q]lgXe Is][G jPI d<QG Y<D]ge IplgsG<s khigh JN dY<jN
‘NY<O' <[G Y<DIY Q[<ddg]dgQ<ijl E][jl[j* qPQEPAPAP®h j] jg<Q]
g]J]gX Qh p<Yk<DYI Dkj E]1ZdYIljlYs k[d<QG=+ OPI YIhh][ Plgl Qh |
h]dPQhJjQE<jIG Z<EPQI[I YI<g[Q[O ]DWIEj glE]O[QjQ][ <YO]gQj
<kj]Z<JjQE<YYs GIJIEJQ[O jPI <ddg]dgQ<jl EKYjkg<Y ZI<[Q[O ]N
<ddgldgQ<jlYs EY<hhQNsQ[O jPIZ N]g khl QI hshjlZhe OPIhI
EPIEXQ[O <[G <ddg]pQ[O jPI G<j< DIN]gl Qj Qh I[jlglG QIj] jP
k[<q<gl jP<j jPQh Qh gP<j jPIs <gl G]Q[O+* OPQh E]J[hjQjkjQp! |
QIIIYYQOI[EI” ¥jPI j<OYQIJI N]Jg qP<j Qh dg]pQGIG Ds Z<v]['h
ZQEQ]j<hXQ[O dY<jN]gZ; Qh <[ Ir<ZdYIl ]JN jPI XQ[Gh ]JN qgq]lgX |
<EE]Zd<[QZI[j j] hshjlzZhe

$, DFURVV WKH ODERU VSHFWUXP

QhEkhhQ][h <D]kj jPI Nkjkg!l IN <[G Y<D]g jI[G j] NJEkh ][ ¢
EJ[EIQpIG N <h Y]qYg<Ole q]gXQ[O EY<hh W]Dh hkEP <h Z<[k
]g hilgpQEI q]JgXe 7QjP WKkhjQNQE<jQ][* glhl<gEPIgh P<pl N]EKk
pkY[lg<DQYQjs JN g]lgXlgh Q[ jPIhl Q[GkhjgQIlh <ddl<gh j] DI Z
k[Q][h <[G E]YYIEjQpl D<gO<Q[Q[O d]alg Q[ E][WK[EjQ][ aQjP
QI[EgI<hQ[O QI[E]ZI Q[Ifk<YQjse jPI q]gXQ[O EY<hh <[G q]gXQ[
jP1ZhIYplh Q[ GONNQEkKYj d1hQjQ][he

]alplge glhl<gEP ][ jPI g<dQGYs Ird<[GQ[O GIldY]sZI[j IN hs
jP<j jPl QZd<Ej IN jPQh GIdY]sZI[j qQYY DI NIYj <Eg]lhh hIEj]c
hXQYYIG” ]g “h1ZQYhXQYYIG” qlgX jP<j Z<s []j glfkQgl hdIEQ-
Gl1Oglle j] dgINIhhQ][<Y <[G Irdlgj gq]gX jP<j glfkQglh <Gp<[EI(
hdlEQ<YQVIGAfrd[bgXIYRI¥IG gld!jQjQpl q]lgX jP<j Qh E]Zd]hIG ]
E<[s Q[ jPl]gse <GPlgl j] < hdIEQNQE gkYlhlj ¥1«O+ <EE]k[jQ][C
fk<YQjs jP<j Q[pQjlh jPI d]hhQDQYQjs IN <kj]Z<jQ][* QgglhdIE
IrdligjQhl glfkQglG |IN < PkZ<[ dIgN]JgZQ[O jPI q]lgX-
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]Jg Ir<ZdYle hil jPlI hdIIEP Ds <h][ kgZ<[s P<QgZ<[ IN JPA][IKHEQEJRABJIZQE
“h OPQh 0QZI QNNIgl[j< OPI $dd]gjk[QjQlh <[G P<YYI[Olh N =~
Pjjdhe>>qqqgqeqPQjIP]khI«O]p>hQjlh>GIN<KYj>NQYIh>d<OI>NQYIh>AAACAEAECEI<¢<Q¢N
lg Q[hj<[Eles hll I[gs /Qk <[G "Qg <QZ]pQEP+ “ IDYIlhh .IE]plgQlhe” OPQQgG 7<se dc
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gljkg[ IN jPl Z<EPQIIOPIfKEN[ ¥ @lE k[ AAAC-
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[YE<khI¥YZ<hh

artificialintelligencenow.com


http://faculty.arts.ubc.ca/hsiu/pubs/NEXT_-_Jobless_Recoveries.pdf
http://www.economist.com/news/special-report/21700761-after-many-false-starts-artificial-intelligence-has-taken-will-it-cause-mass
http://www.economist.com/news/special-report/21700761-after-many-false-starts-artificial-intelligence-has-taken-will-it-cause-mass

1[hQGIg jPI YIO<Y dg]NIhhQ][* EE]gGQ[O j] < p<gQljs N dkJ¢
DIQ[O Z<GIl ]Dh]YIljl Ds « QXI Z<[s PI<GYQJ[lhe jPQh EY<QZ
[I<gVYjlgZe Jqlplge YQXI jPI Ir<ZdYIlh <D]ples jPI QZdYQE<jQ][h
h] ZKEP <DJkljdW{EBIZXIHjjPls <gl <D]kj P]q glhjgkEjkglh jP1 W]
Ekggl[jYs <[G qQYY E][jQ[kl j] EP<[OIl gP<j Y<gslgh G] <[G gP
lrdlgjQhle” [ < gld]gj glYI<hIG Q[ I<gYs AAAC+ YIO<Y hEP]Y<
g<[X Ips <[<YsVIG jPI <Ejk<Y DQYYIG P]RghPR§ jP4qslgh <j jo
glhl<gEPIgh N]k[G g<h jP<j ]J[Ys < Z]Glhj d]gjQ]J[ IN jPI <EjQpcC
DI <kj]zZ<jlG Q[ jPI [I<g NKkjkgle JIEP[]Y]Os glkYG []j DI NI<h
QIEYKGQ[O gl<GQJ[O <[G <[<YsvQ[O G]EkZI[jhe E]k[hIYQ[O* <c
Q[ Ng]l[j IN WkgQlhe [ N<Eje qPQYI h]Njg<gl dg]Og<Zh jP<j <g
hQO[QNQEX<I[j E][jI[] Q[ jPI E][jlrj IN < E<hl G]JEkKZI[j glpQIlqg Ir¢
dg]Og<Zh glfkQgl < Ogl<j GI<Y JN E]ZdYIr <[<YshQh <[G jQZI
QIplYPQ[O dY<[[Q[O <[G hjgkEjkgQ[O jPI dg]Og<Z N]g I<EP hd
jP1 j<hXh jP<j Q[p]lYpIG <kj]Z<jIG glpQIlq ]Jg jPI <kj]Z<jQI][ IN N
¥dIgN]gZIG Ds E]Zd<[Qlh YQXI 10<Y;]]Z ]g .]JEXIj <qgslg! <gl
]g d<g<¥YIO<Yh dIigN]gZe []] hI[Q]g YIplY d<gj[lghe OPQh Z]gl N
QZd<Ej ][ Y<qgslgh GIZ][hjg<jlh jP<j J[ 1[! P<[Ge EY<QZh ]N W]
lplghj<jlGe DKkj jP<je ][ jPI ]jPIg P<[Ge dg]NIhhQ][<Y qg]lgX jP<]
IGKE<jQ][ qQYY <YKV OO OQ@G¥HKG! q]gXe

([SHUW $, ZLOO LPSDFW H[SHUW KXPDQV

pl[ <h hshjlzh <gl E<YYIG kd][ j] diIgN]gZ g]jl j<hXh <[G QZ
<gl <Yh] Q[EgI<hQ[OYs GIhQOJ[IG j] <kOZI[j ]g Ipl[ gldY<EI Pk
]JN Y<qge <D]ple Qh ][I hkEP d]jl[jQ<Y E<hle rdlgjY<kOZI[jQ[O

jP1 ZIGQE<Y NQIYG <[G P<h <Ygl<Gs hP<dIG jPI Ekggl[j NQIY
j1G<se < Z]GIlg[ <QgEg<Nj hdI[Gh Z]hj JN Qjh jQZI Q[ jPI <Qg Kk
JIEP[]Y]OQIlhe Q[EYKGQ[O <[ <kj]dQY]je +/+ <[G NYQOPj zZ<|[<C
<YZ]hj IplgsjPQ[O Qj G]lhe glY<jQplYs <kj]J[]Z]khYse OPQh P<h
<Gp<[El jglZI[G]khYs Q[ jPlI d<hj GIE<GIhe "][IjPIYlhhe glhl<gE
jPl gq<sh Q[ qPQEP jPIhl <Gp<[Elh P<pl GlplY]dIG P<pl E]JZI <]
<kj]Z<jQ][ Qh INjI[ <hhkZIG j] glYQIlp!l PkZ<[h ]JN ZI[Q<Y j<hXh
<D]kj Z]gl Qzd]lgj<[j GIEQhQ][he jPI NQIYG |JN PkZ<[ N<Ej]lgh I
dglpl[ jPQh []j j] DFIPIERNQE<YYse Q[ <pQ<jQ][+ dQY]j <g<gl]
G]EKZI[jIG j] Ol[lg<YYs GIEgl<hl gqQjP Q[Egl<hIG <kj]Z<jQ][*
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<[< .1Zkh <[G g<[X Ipse “ <[ .]D]jh 1 <gslgh< ]Zdkjlghe <qgslghes <[G jPI +g<EjQE
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http://ssrn.com/abstract=2701092

IpI[ GIhXEY\YOEO; <gjQEY! <Yh] ]DhigplG jP<j < gQhQ[O jgl[G
g<h YQ[XIG j] jPI khl JN IYIEjg][QE PI<YjP glEF§Gh <[G E]ZdK]

Ngllplge <kj]Z<jQ][ g<Qhlh Qhhklh JN dg]NIhhQ][<Y glhd][hQD:
<[G E]YdQY]j Z<s ][Ys DI <EjQplYs Q[ E][jglY IN jPI <QQgEg<Nj
NYQOPjZ slj dQY]jh <gl pQlqlG <h DIQ[O Q[ E][jglY <[G glhd]]
dkDYQE <[G <EE]gGQ[O j] ITQhjQDP® QI EQH[G QD LK & <EQ[j[d]Y g-
fklhjQ][h <D]kj <EE]Jk[j<DQYQjs Q[ <kjl]Z<jlIG <[G hshjlZzh <h
<[G IrdlgjQhle Is][G <pQ<jQ][* ql E<[ QZ<0OQ][! P]g jPIhl XQ[G
g<Qhl Qzd]gj<[j fklhjQ][he ]g Ir<ZdYle < d]JYQEI INNQEIg ZQO
hQjk<jQ][ qPI[ q]gXQ[O qQjP < dglGQEjQpl d]YQEQ[O hshjlZe
KYjQZ<jlYs glhd][hQDYI N]g GIjIgZQ[Q[O <[ <gglhj« Yjlg[<jQp
dgINIhhQ][<Y [10]jQ<jl qPI[ q]gXQ[O qQjP < GQ<O[]hjQE hshjl
Irdligje” Q[ qP<j E][jlrjh Qh “]1plggQGQ[O jPI hshjlzZz” <YY]qlIG- =
YQ<DQYQjs«

Questions to consider

/121 fkihjQ][h j] E][hQGIg glO<gGQ[O jPI g<dQG Q[jg]GKEjQ][ ]
h1Ej]gh-e

O 1lh jPI GlplY]dZI[j IN ZI<[ < Nkjkgl gQjP g<dQGYs GIEYQ
gP<j gl]kYG hkKkEP < Nkjkgl Y]]IX YQXI <[G qP] qQYY DI P<gGl
IfTkQj<DYIl GQhjgQDKjQ][ IN glh]kgEIh Q[ jPI Ipl[j ]N hkEP <

O 7P<j QZd<Ej G]Ih P<pl ][ jPI d]qlg GS[<ZQEh DIjqll[ 1ZdY]
1ZdY]sllhe <[G Q[ qPQEP E][jlrjh«

O 19 ZQOP] dglpQGI [Ig ZIEP<[QhZh ]N EJ[jg]Y ]plg q]gXlgh
pkY[lg<DYIl j] IrdY]Qj<jQ]l[« gl hshjlZh <Ygl<Gs Egl<jQ[O
P]l]g E<[ ql DIhj <hhlhh jPIQg QZd<Ej«

O Yjlg[<jQplYse P]g ZQOPj hshjlzh 1Zd]Jglg GQh<Gp<[j<OIG
<kOZI[j hXQYYe IrdlgjQhle <[G <OI[Es«

O 7P<j qlkYG hshjlZh kh1G N]g qlgXlg Z<[<OIZI[j Y]]X YQXI
Ds gqlgXlgh ]Jg ]jPlg hj<XIP]YGIghe <h ]dd]hIG j] ¥]g Q[ E]YY
|ZdY]slglg« ZQOP| hshjlzh kh1G N]g qlgXlg Z<[<OIZI[j Q[jg]
D<Y<[EIG q<s j] hlj <[G Ip<Yk<jl O]<Yh DIljqll[ 1ZdY]slgh <[

O 7PI] hshjlzh <gl GIdY]sIGe qP]hl Y<D]g Qh glfkQglG N]g E

<ddl<g ‘Q[jIYYQOI[j’ ¥l1+0+ qPI[ PkZ<[h <gl khIG j] ‘dIgN]gZ’
hshjlzh'< ]q Qh jPQh gq]lgX p<YkIG QN Qj Qh XIdj PQGGI[«

AR "<GQII < /<gjlge <pQG =+ 7]]Ghe P<gYlh < QYNuRip&dkofHukghZociod /'kgdgQhlhe” Q]
Ergonomics A[G 1Gee « /<YpI[Gse IG* "lIq 9]gXes 7QYIse AEEE-

AR 0<Qj ¢ /P<[<NIYj Ij <Yee “.1Y<jQ][hPQd 1jqlI[ YIgQE<Y kgGI[ <[G P<g<EjlgQhjQE!
 +PshQEQ<[ kg[lkj <[G +g]N | o] Pioc BEN¥XEABITs AVAA.
AR 1e s YQhP <[G 0QZ q<[Os “+g<Qhl jPI I<EPQ[I% +k[QhP jPI kZ<[% OPI ][jg<GQE]j]

kKilZ<jlG pQ<jQ][*” <j< 2 /JEQIjs [jIYYQOI[EI 2 kA[lZs huXQFOZ +<mhie <AARAESAAA
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http://ssrn.com/abstract=2720477

O

]ga hP1kYG dgI]NIhhQ][<Y GQhEgIjQ][ Y hkEP <h EP<YYI[OQ]
Irdligjh gP]hl g]l]gX Qh d<gjQ<YYs <kj]Z<jlGes ]g <kOZI[jIG Ds
IE][]ZQE <[G Q[hjQjkjQ][<Y dglhhkglh ZQOPj E]ZI j] DI<g«
7P<j qQYY jPI hPQNj j] Q[Egl<hQ[OYs <kj]Z<jlG GIEQhQ][ Z
IN IrdlgjQhl <[G jPI p<YKI ]N PkZ<[ E<d<DQYQjQlh<« ]Jq qQY
QzZdIlg<jQplh N dgQzZ<gse* hIE][G<gs <[G d]hjhIE][G<gs IGKE
Nkjkgle gP<j g]lYl qQYY q]JgX dY<s Q[ h]EQIljs <[G ]kg E][h]jQ
hiIYNYq]gjP«
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