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gIE]O[QvIh jPI QZd]gj<[EI ]N QZZk[I gIhd][hIh ][ E<[EIg GIpIY]dZI[j�

dg]OgIhhQ][��<[G�jgI<jZI[j�

�]qIpIg� QZZk[]jPIg<ds ][Ys q]gXh N]g < EIgj<Q[ hkDhIj ]N 
.
h� [<ZIYs jP]hI qQjP

< PQOP Zkj<jQ][<Y DkgGI[ jP<j P<pI ZQhZ<jEP gId<Qg GINQEQI[EQIh� 0PQh PQOP

Zkj<jQ][<Y DkgGI[ Qh jP]kOPj j] gIhkYj Q[ Z]gI dIdjQGI [I]<[jQOI[h jP<j <gI

gIE]O[QvIG�<h�N]gIQO[�Ds��QZZk[I�EIYYh ¥�<[IhP�Ij <Y���ÃÁÂÊ¦�

Â�Ã�Ä�.<GQ]jPIg<ds

�h ZI[jQ][IG <D]pI� gIEj<Y E<[EIgh <gI < hkDhIj ]N E]Y]gIEj<Y E<[EIgh jP<j <gI k[QfkI

Q[ jPIQg Y]E<jQ][� �h hkEP� jPI hj<[G<gG jPIg<ds N]g gIEj<Y E<[EIgh Qh hkgOIgs�

dgI�jgI<jIG qQjP EPIZ]g<GQ]jPIg<ds ¥E.0¦� E.0 hIgpIh j] G]q[hj<OI ]g G]q[Og<GI

jkZ]gh <[G Qh DI[INQEQ<Y j] hkgOIgs� "I]<GWkp<[j E.0 Qh khk<YYs N]YY]qIG Ds j]j<Y

ZIh]gIEj<Y IrEQhQ][� qPQEP QZdg]pIh gIhIEj<DQYQjs� <[<Y hdPQ[EjIg dgIhIgp<jQ][� <[G

Y]E<Y E][jg]Y ¥�<sGI Ij <Y�� ÃÁÂÈ¦� �g]k[G É�ÃÁÚ ]N d<jQI[jh IrPQDQj < d<jP]Y]OQE<Y

E]ZdYIjI gIhd][hI <[G N]g jPQh hkDhIj� NkgjPIg hkgOIgs E][NIgh [] ]jPIg <Gp<[j<OI

]jPIg jP<[ E][NQgZ<jQ][ ]N < E]ZdYIjI gIhd][hI� �h hkgOIgs DgQ[Oh qQjP Qj hQGI INNIEjh

<[G d]jI[jQ<Y Z]gDQGQjs� Qj P<h DII[ N]k[G jP<j < q<jEP�<[G�q<Qj hjg<jIOs E][hQhjQ[O

][Ys ]N EYQ[QE<Y� I[G]hE]dQE� <[G g<GQ]Y]OQE N]YY]q�kd ]N d<jQI[jh qQjP E]ZdYIjI

gIhd][hI j] 
.0 Qh I[]kOP N]g IrEIYYI[j Y][O jIgZ gIhkYjh ¥�<Dg��<Z< Ij <Y�� ÃÁÁÅ¦�

�Q]Z<gXIgh jP<j E]kYG hjg<jQNs d<jQI[jh jP<j q]kYG gIhd][G qIYY j] g<GQ]jPIg<ds

q]kYG jPIgIN]gI DI DI[INQEQ<Y N]g < Z]gI E][NQGI[j <ddg]<EP j] jPI q<jEP�<[G�q<Qj

hjg<jIOs� �]qIpIg� j] G<jI� [] DQ]Z<gXIg P<h DII[ QGI[jQNQIG N]g khI Q[ jPI EYQ[QE� $[I
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gI<h][ E][jgQDkjQ[O j] jPQh GQNNQEkYjs Z<s Q[EYkGI jPI PIjIg]OI[IQjs ]N 
.
h�

0PIgIN]gI� <hQGI Ng]Z QGI[jQNsQ[O DQ]Z<gXIgh� jPI ZIEP<[QhjQE YQ[X ]N jPIhI Z<gXIgh

j]�jkZ]g�DQ]Y]Os�Qh�[IIGIG ¥�<sGI�Ij�<Y���ÃÁÂÈ¦

Â�Ä�0PI�!QEg]DQ]ZI�Q[�
]Y]gIEj<Y�
<[EIg

0PI Z<W]gQjs ¥Z]gI jP<[ jq]�jPQgGh¦ ]N 
.
h <gI hd]g<GQE ¥
<gIjPIgh ² �k[O� ÃÁÂÆ¦�

hkOOIhjQ[O < Y<gOI g]YI N]g I[pQg][ZI[j<Y N<Ej]gh Q[ jPIQg GIpIY]dZI[j� []j jPI YI<hj

]N qPQEP� Qh jPI ZQEg]DQ]ZI� 0PI g]YI ]N jPI ZQEg]DQ]ZI Q[ jPI dg]OgIhhQ][ ]N p<gQ]kh

GQhI<hIh� Q[EYkGQ[O 
.
� P<h DII[ O<Q[Q[O jg<EjQ][� 0PIgI Qh < Og]qQ[O E][hI[hkh jP<j

jPIgI Qh [] hQ[OkY<g GINQ[QjQ][ ]N qP<j E][hjQjkjIh < PI<YjPs ZQEg]DQ]ZI ¥�QhI[hjIQ[�

ÃÁÃÁ� �<g<Z<YIO]h Ij <Y�� ÃÁÃÁ�  Y]sG�+gQEI Ij <Y�� ÃÁÂÊ¦� 0PQh E][jgQDkjIh NkgjPIg j]

jPI PIjIg]OI[IQjs N]k[G Q[ 
.
� �<Ej]gh hkEP <h DQgjPQ[O ZIjP]G� I<gYs

I[pQg][ZI[j<Y Ird]hkgI � qPQEP Z<s DI <NNIEjIG Ds OI]Og<dPs ]g IpI[ gkg<Y pIghkh

kgD<[ E][GQjQ][h� YQNIhjsYI� <[G GQIj <YY <NNIEj jPI GIpIY]dZI[j ]N < dIgh][�h

ZQEg]DQ]ZI Og]qQ[O kd� k[jQY jPIs gI<EP < EIgj<Q[ <OI qPIgI ZQEg]DQ<Y E]Zd]hQjQ][

Qh gIY<jQpIYs hj<DYI� �h hkEP� jPI PI<YjPs ZQEg]DQ]ZI ]N ][I dIgh][ Z<s []j DI

PI<YjPs N]g h]ZID]Gs IYhI ¥�QhI[hjIQ[� ÃÁÃÁ¦� �[ <YjIg[<jI pQIq ]N jPQh Qh jPI

dgIhI[EI ]N < PI<YjPs Nk[EjQ][<Y E]gI Q[hjI<G ]N < j<r][]ZQE E]gI� qPIgI E]gI

Nk[EjQ][h <gI [IEIhh<gs N]g < PI<YjPs ZQEg]DQ]ZI� Dkj qPQEP Qh []j [IEIhh<gQYs

dg]pQGIG N]g Ds jPI h<ZI ]gO<[QhZh Q[ GQNNIgI[j dIgh][h ¥ Y]sG�+gQEI Ij <Y�� ÃÁÂÇ¦�

0PQh hkOOIhjh jPI QZd]gj<[EI ]N Nk[EjQ][ Q[ ZQEg]DQ]j< <[G []j Wkhj j<r][]ZQE

QGI[jQjs� 0] G<jI� jPIgI Qh [] hQ[OYI hdIEQIh jP<j P<h DII[ k[QpIgh<YYs <jjgQDkjIG j]


.
 GIpIY]dZI[j ¥ ]Njkh Ij <Y�� ÃÁÃÂ¦� <[G IpI[ �kh]D<EjIgQkZ [kEYI<jkZ� jPI Z]hj
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EP<g<EjIgQvIG ZQEg]DI Q[ 
.
� Qh []j N]k[G Q[ IpIgs Q[hj<[EI ]N 
.
 ¥�kg[h Ij <Y��

ÃÁÂÉ¦�

0PI ZQEg]DQ]ZI�h g]YI Q[ 
.
 dg]OgIhhQ][ P<h Y][O DII[ Psd]jPIhQvIG� �h N<g D<EX <h

ÂÊÈÅ� Qj P<h DII[ hP]q[ jP<j OIgZ�NgII g<jh P<G YIhhIg jkZ]g hkhEIdjQDQYQjs jP<[

E][pI[jQ][<Y g<jh kd][ Q[jg]GkEjQ][ ]N Â�Ã�GQZIjPsYPsGg<vQ[I ¥.IGGs Ij <Y�� ÂÊÈÅ¦�

!]gI gIEI[jYs� Qj P<h DII[ hII[ jP<j� qQjP E<gEQ[]OI[ Q[jg]GkEjQ][� ZQEI O<p<OIG

qQjP NIE<Y ZQEg]DQ]j< Ng]Z d<jQI[jh qQjP 
.
 GIpIY]d Z]gI d]Ysdh� GshdY<hQ<� <[G

Q[NY<ZZ<jQ][ Z<gXIgh E]Zd<gIG j] ZQEI NIG qQjP ZQEg]DQ]j< Ng]Z []gZ<Y d<jQI[jh

¥7][O Ij <Y�� ÃÁÂÈ¦� �[ ÃÁÃÁ� < hjkGs hP]qIG jP<j ZQEI qQjP GQNNIgI[j ZQEg]DQ]j<

d]dkY<jQ][h <Yh] hP]qIG GQNNIgI[j jkZ]g hkhEIdjQDQYQjQIh ¥�� �� 9k Ij <Y�� ÃÁÃÁ¦� 0PIhI

hjkGQIh� <Z][O ]jPIgh� Q[GQE<jI jP<j ZQEg]DIh Q[NYkI[EI jPI E]kghI ]N E<gEQ[]OI[IhQh

Q[�jPI�E]Y][�

Â�Ä�Â��Dk[G<[j�!QEg]DIh�Q[�
]Y]gIEj<Y�
<[EIg��QhI<hI

/IpIg<Y hjkGQIh P<pI E]Zd<gIG ZQEg]DQ<Y <Dk[G<[EI Q[ 
.
 E]Zd<gIG j] []gZ<Y

E][jg]Yh� 0PI �QgZQEkjIh <[G �kh]D<EjIgQ< dPsY< qIgI N]k[G j] DI I[gQEPIG Q[ 
.
�

qPQYI +g]jI]D<EjIgQ< q<h k[GIggIdgIhI[jIG� �j q<h NkgjPIg QGI[jQNQIG jP<j jPI

�kh]D<EjIgQkZ� +gIp]jIYY<� <[G +Idj]hjgIdj]E]EEkh OI[Ig< qIgI <Z][O jP]hI jP<j

E][jgQDkjI j] jPI GshDQ]hQh ]N jPI ZQEg]DQ]j< ]N 
.
 d<jQI[jh ¥�<] Ij <Y�� ÃÁÂÆ¦� �

ZkYjQ�E]P]gj <[<YshQh Ng]Z OI]Og<dPQE<YYs GQhjQ[Ej d]dkY<jQ][h QGI[jQNQIG

�kh]D<EjIgQkZ [kEYI<jkZ� �<EjIg]QGIh Ng<OQYQh� +]gdPsg]Z][<h <h<EEP<g]YsjQE<�

+<gpQZ][<h ZQEg<� +gIp]jIYY< Q[jIgZIGQ<� �YQhjQdIh NQ[IO]YGQQ� <[G 0PIZ<[<Ig]pQDgQ]
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<EQG<ZQ[Qp]g<[h <h I[gQEPIG Q[ 
.
 NIE<Y ZIj<OI[]ZQE h<ZdYIh ¥�<Q Ij <Y�� ÃÁÂÉ¦ �

0PIs qIgI <DYI j] khI jPIhI ZQEg]DIh j] hkEEIhhNkYYs GQNNIgI[jQ<jI DIjqII[ E<hIh

<[G�E][jg]Yh�Q[�jPI�GQNNIgI[j�E]P]gjh��<h�qIYY�<h�j]�QGI[jQNs�I<gYs�hj<OI�
.
h�

0q] gIEI[j hjkGQIh ¥0P]Z<h Ij <Y�� ÃÁÂÊ� 7QgDIY Ij <Y�� ÃÁÂÊ¦ dIgN]gZIG

ZIj<�<[<YshIh ][ hIpIg<Y GQNNIgI[j PIjIg]OI[I]kh E]P]gjh ]N 
.
� $[I hP]qIG

PQOPIg hdIEQIh gQEP[Ihh Q[ 
.
 h<ZdYIh E]Zd<gIG j] E][jg]Yh� qPQEP Z<s DI

IrdY<Q[IG Ds <[ Q[NYkr ]N hdIEQIh Ng]Z jPI ]g<Y E<pQjs ¥0P]Z<h Ij <Y�� ÃÁÂÊ¦� $g<Y

d<jP]OI[h P<pI <Yh] DII[ N]k[G <Z][O ZQEg]DIh <hh]EQ<jIG qQjP 
.
 jkZ]gh

¥ ]Njkh Ij <Y�� ÃÁÃÂ� "<X<jhk Ij <Y�� ÃÁÂÆ� +kgEIYY� 6Qh[]phX<� Ij <Y�� ÃÁÂÈ¦�

�kgjPIgZ]gI� �� [kEYI<jkZ� /� Z]]gIQ� +� <h<EEP<g]YsjQE<� +� ZQEg<� <[G +� hj]Z<jQh

P<pI DII[ QGI[jQNQIG <h DQ]Z<gXIgh ]N 
.
 ¥0P]Z<h Ij <Y�� ÃÁÂÊ¦� !I<[qPQYI� jPI

OI[Ig< �kh]D<EjIgQkZ� +]gdPsg]Z][<h� +<gpQZ][<h� +Idj]hjgIdj]E]EEkh� �IZIYY<�

+gIp]jIYY<� <[G /]Y]D<EjIgQkZ P<pI <Yh] DII[ QGI[jQNQIG <h <hh]EQ<jIG qQjP 
.


¥7QgDIY�Ij�<Y���ÃÁÂÊ¦�

7I E<[ hII Ng]Z I<EP ]N jPIhI hjkGQIh jP<j E]ZZ][ ZQEg]]gO<[QhZh jP<j <gI

I[gQEPIG qQjP 
.
 E]Zd<gIG j] []gZ<Y E][jg]Yh Q[EYkGI �kh]D<EjIgQkZ�

+]gdPsg]Z][<h��+gIp]jIYY<� <[G +Idj]hjgIdj]E]EEkh�

Â�Ä�Ã�!QEg]DQ<Y�!IEP<[QhZh�Q[�
]Y]gIEj<Y�
<gEQ[]OI[IhQh

!QEg]DIh I[gQEPIG Q[ 
.
 Z<s DI GgQpIgh ¥jP]hI jP<j GQgIEjYs <NNIEj E<gEQ[]OI[IhQh¦ ]g

d<hhI[OIgh ¥jP]hI jP<j jPgQpI Q[ jPI ZQEg]I[pQg][ZI[j Dg]kOPj <D]kj Ds
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E<gEQ[]OI[IhQh¦ ¥
]YIZ<[ ² "k[Ih� ÃÁÂÇ� /<kh Ij <Y�� ÃÁÂÊ� 0W<YhZ< Ij <Y�� ÃÁÂÃ�

7][O ² 9k� ÃÁÂÊ¦� /]ZI GgQpIgh dg]Z]jI E<gEQ[]OI[IhQh Ds EP<[OQ[O jPI

ZQEg]I[pQg][ZI[j ]N jPI EIYYh� �]g Q[hj<[EI� jPI dgIhI[EI ]N ZQEg]DIh E<[ Q[NYkI[EI

QZZk[I dg]EIhhIh <[G dg]Z]jI EPg][QE Q[NY<ZZ<jQ][� qPQEP Z<s YI<G j] IdQjPIYQ<Y

G<Z<OI� PQOP YIpIYh ]N gI<EjQpI ]rsOI[ hdIEQIh ¥.$/¦� Q[GkEjQ][ ]N hjgIhh gIhd][hI

d<jPq<sh <[G ][E]OI[I IrdgIhhQ][� <h qIYY <h G]q[�gIOkY<jQ][ ]N jkZ]g hkddgIhh]g

OI[Ih ¥
]YIZ<[ ² "k[Ih� ÃÁÂÇ� �]]GqQ[ Ij <Y�� ÃÁÂÂ� 8� 9I Ij <Y�� ÃÁÂÈ¦� ��

[kEYI<jkZ hkDhdIEQIh <[QZ<YQh Q[GkEIh dg]GkEjQ][ ]N jPI EPIZ]XQ[I 

 ÃÁ Q[ 
.


EIYYh� <h qIYY <h 0�+�Â Z][]EsjI <EjQp<jQ][ <[G ZQOg<jQ][� 

 ÃÁ� <[G Qjh gIEIdj]g



.Ç dY<s g]YIh Q[ gIEgkQjZI[j ]N 0PÂÈ EIYYh� gIOkY<j]gs 0�EIYYh� <[G GI[GgQjQE EIYYh� Qj

Qh hjQZkY<jIG Ds YQd]d]Ysh<EEP<gQGIh <[G jkZ]g [IEg]hQh N<Ej]gh ¥8� 9I Ij <Y�� ÃÁÂÈ¦�

�[jIg]j]rQOI[QE hjg<Q[h ]N <[]jPIg 
.
�<hh]EQ<jIG D<EjIgQkZ� �� Ng<OQYQh Qh N]k[G j] DI

<hh]EQ<jIG qQjP E]Y][ jkZ]g N]gZ<jQ][ Q[ ZQEI jPg]kOP jPI Q[GkEjQ][ ]N /0�0�Ä

¥hQO[<Y jg<[hGkEIg <[G <EjQp<j]g ]N jg<[hEgQdjQ][�Ä¦ <EjQp<jQ][ qQjP < 0PÂÈ gIhd][hI

Q[p]YpQ[O�� �ÂÈ�<[G�� �ÃÄ ¥7k�Ij�<Y���ÃÁÁÊ¦�

/]ZI ZQEg]DQ<Y Nk[EjQ][<Y d<jPq<sh P<pI <Yh] DII[ QGI[jQNQIG <h DIQ[O I[gQEPIG Q[


.
� 0PQh Q[EYkGIh jPI 0
� EsEYI�  +/ DQ]hs[jPIhQh� kDQfkQ[][I <[G ]jPIg

jIgdI[]QG�fkQ[][I DQ]hs[jPIhQh� YQd]QE <EQG ZIj<D]YQhZ� p<YQ[I� YIkEQ[I <[G

Qh]YIkEQ[I GIOg<G<jQ][� dP]hdP<jI <[G dP]hdP][<jI ZIj<D]YQhZ� <[G ]jPIg OYsE<[

GIOg<G<jQ][ ¥�<Q Ij <Y�� ÃÁÂÉ¦� d<jPq<sh Q[p]YpIG Q[ OYkE][I]OI[IhQh� <[G kdj<XI <[G

ZIj<D]YQhZ ]N <ZQ[] <EQGh pQ< dkjgIN<EjQ][ <[G NIgZI[j<jQ][ d<jPq<sh Q[EYkGQ[O

jP]hI jP<j E<[ E][pIgj <ZQ[] <EQGh j] jkZ]g�dg]Z]jQ[O E]Zd]k[Gh ¥0P]Z<h Ij <Y��

ÃÁÂÊ¦� <[G d<jPq<sh N]g GIOg<G<jQ][ ]N <ZQ[] <EQGh� ZkEQ[h� <[G ]gO<[QE <EQGh
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¥7QgDIY Ij <Y�� ÃÁÂÊ¦� 
][pIghIYs� < GIdYIjQ][ ]N D<EjIgQ<Y OI[Ih N]g E<gD]PsGg<jI

GIOg<G<jQ][ Qh N]k[G Q[ 
.
 h<ZdYIh� Q[GQE<jQ[O < hPQNj Ng]Z GQIj<gs E<gD]PsGg<jI

kjQYQv<jQ][�j]�<ZQ[]�<EQG�GIOg<G<jQ][ ¥7QgDIY�Ij�<Y�� ÃÁÂÊ¦�

$jPIg D<EjIgQ<� ZI<[qPQYI� GQgIEjYs <NNIEj E<gEQ[]OI[IhQh jPg]kOP jPI dg]GkEjh jPIs

hIEgIjI� 0PIgI <gI hjg<Q[h ]N �� E]YQ X[]q[ j] P<pI OI[]ZQE QhY<[Gh E<YYIG dXh QhY<[Gh

jP<j dg]GkEI E]YQD<EjQ[� < dIdjQGI�d]YsXIjQGI OI[]j]rQ[ X[]q[ j] Q[GkEI �"�

DgI<X<OIh ¥
kIp<h�.<Z]h Ij <Y�� ÃÁÂÁ¦� +XhÙ �� E]YQ Q[NIEjQ][ ]N IdQjPIYQ<Y EIYY YQ[Ih

Q[GkEIG QZd<QgIG EIYY GQpQhQ][ qQjP Q[E]ZdYIjI �"� gId<Qg� <[<dP<hI DgQGOIh� <[G

EPg]Z]h]ZI <DIgg<jQ][h� Q[EYkGQ[O <[IkdY]QGs <[G d]YsdY]QGs ¥
]YIZ<[ ² "k[Ih�

ÃÁÂÇ� 
kIp<h�.<Z]h Ij <Y�� ÃÁÂÁ� �kYDgQOPj Ij <Y�� ÃÁÂÈ¦� �hQGI Ng]Z jPI QZZk[I

dg]EIhhIh �� Ng<OQYQh <NNIEjh� Qjh I[jIg]j]rQOI[QE hjg<Q[� �0��� dg]GkEIh <

ZIj<YY]dg]jI<hI j]rQ[ jP<j q]gXh j] Q[GkEI <[ kdgIOkY<jQ][ ]N hdIgZQ[I ]rQG<hI

¥/!$¦� � Ds�dg]GkEj ]N jPI hdIgZQ[I j] hdIgZQGQ[I E][pIghQ][ Qh �Ï$Ï� < .$/ jP<j

YI<Gh j] �"� G<Z<OI ¥�]]GqQ[ Ij <Y�� ÃÁÂÂ¦� �kgjPIgZ]gI� jPI �0�� j]rQ[ <Yh]

GQhgkdjh I�E<GPIgQ[� gIhkYjQ[O Q[ ȕ�E<jI[Q[ d<jPq<s <EjQp<jQ][� Q[EgI<hIG E�!sE
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N<Ej]gh�hkEP�<h�E]Zdkj<jQ][<Y�gIh]kgEIh��<[G�I<hI�]N�khI�

� Z]gI E]ZdYIjI dQEjkgI ]N Q[jIg<EjQ][h GgQpQ[O E]ZZk[Qjs Gs[<ZQEh E<[ DI OYI<[IG
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q]gXNY]q hQZdYQNQIh <[G hjgI<ZYQ[Ih <[<YshIh ]N ZQEg]DQ<Y G<j<hIjh� qQjP Q[jIOg<jIG

hjIdh ]N fk<YQjs E][jg]Y� PkZ<[ OI[I Z<ddQ[O� ZQEg]DQ<Y j<r< <[G Nk[EjQ][

QGI[jQNQE<jQ][� GQNNIgI[jQ<Y IrdgIhhQ][ ]g GQNNIgI[jQ<Y <Dk[G<[EI <[<YshQh� PkZ<[ OI[I

hIj I[gQEPZI[j <[<YshQh� <[G E]ggIY<jQ][ <[<YshIh j] jIhj N]g d]hhQDYI GIdI[GI[EI ]N

ZQEg]DQ]ZI E][jI[j <[G PkZ<[ OI[I <Dk[G<[EIh� �IgI� � hP]q P]q jPI dQdIYQ[I Qh

<ddYQIG j] G<j< Ng]Z GQNNIgI[j hkDjsdIh ]N E]Y]gIEj<Y E<[EIg <[G GQNNIgI[j gIhd][GIgh

j]�g<GQ]jPIg<ds�Q[�gIEj<Y�E<[EIg�d<jQI[jh�

Â�Æ�Ã�
]ZdgIPI[hQpI�/jkGQIh�][�!QEg]DQ]j<�
][jgQDkjQ][h

�[hjI<G ]N < E]gI hIj ]N j<r< GINQ[Q[O < PI<YjPs ZQEg]DQ]ZI� Qj Qh jP]kOPj jP<j Qj Z<s

DI Z]gI khINkY j] GINQ[I < PI<YjPs Nk[EjQ][<Y E]gI� IpI[ QN jPIhI Nk[EjQ][h <gI

dIgN]gZIG Ds GQNNIgI[j ]gO<[QhZh Q[ GQNNIgI[j dI]dYI ¥ Y]sG�+gQEI Ij <Y�� ÃÁÂÇ¦� 0PQh

k[GIgYQ[Ih�jPI�QZd]gj<[EI�]N�Nk[EjQ][�Q[�ZQEg]DQ<Y�E][jgQDkjQ][h�j]�jPI�P]hj�

!]hj hjkGQIh ]N 
.
 IQjPIg E<j<Y]O ZQEg]DQ]ZI E]Zd]hQjQ][� ]g Z]gI gIEI[jYs�

Nk[EjQ][� ]N ZQEg]DQ]ZI E]ZZk[QjQIh Q[ d<jQI[jh� ]g jP]g]kOPYs Q[pIhjQO<jI <

d<gjQEkY<g ZQEg]DI <[G jPIQg hQ[OkY<g E][jgQDkjQ][h j] 
.
 dg]OgIhhQ][ ¥�YIr<[GIg Ij

<Y�� ÃÁÂÉ¦� �]qIpIg� jPIhI hjkGQIh hP]q jP<j [] hQ[OkY<g hdIEQIh Z<s DI k[QpIgh<YYs

��

https://www.zotero.org/google-docs/?0vh47e
https://www.zotero.org/google-docs/?XGnKyX
https://www.zotero.org/google-docs/?WD3lZw
https://www.zotero.org/google-docs/?WD3lZw


<jjgQDkjIG j] 
.
 GIpIY]dZI[j <[G hdIEQNQE Q[jIg<EjQ][h DIjqII[ ZQEg]DQ]ZIh <[G

jPIQg gIhdIEjQpIh P]hj Z<s E]ZI Q[j] dY<s� 7PQYI jPIgI <gI dkDYQhPIG hjkGQIh Y]]XQ[O

Q[j] ZQEg]DQ<Y E]Zd]hQjQ][ <[G Nk[EjQ][ Q[ E]ZDQ[IG ZIj<�<[<YshIh ]N ZQEg]DQ]ZIh

¥�<Q Ij <Y�� ÃÁÂÉ� 0P]Z<h Ij <Y�� ÃÁÂÊ� 7QgDIY Ij <Y�� ÃÁÂÊ¦� jPIhI G] []j j<XI P]hj

OI[IjQEh Q[j] <EE]k[j� qPQEP Z<s DI <[ QZd]gj<[j d<gj ]N jPI E]ZdYIr Q[jIg<EjQ][h

j<XQ[O dY<EI Q[ jPI PkZ<[ Okj ]N 
.
 d<jQI[jh� $jPIg INN]gjh P<G DII[ Z<GI j]

QGI[jQNs [Ijq]gX E]ggIY<jQ][h DIjqII[ I[gQEPIG <[G GIdYIjIG D<EjIgQ< Q[ 
.
 ¥�<Q Ij

<Y�� ÃÁÂÉ¦� <[G EP<g<EjIgQvI jkZ]g�ZQEg]DI Q[jIg<EjQ][h Q[ GQhI<hI hj<OIh ¥"<X<jhk Ij

<Y�� ÃÁÂÆ¦ <[G jkZ]g�<hh]EQ<jIG Zkj<jQ][h ¥�kg[h Ij <Y�� ÃÁÂÉ¦� Dkj P]q jPIhI

Q[jIg<EjQ][h <NNIEj GQhjQ[Ej 
.
 d<jPq<sh <gI []j EYI<g� � Psd]jPIhQvIG jP<j jPI

ZQEg]DQ]ZI E][jI[j ZQOPj <NNIEj 
.
 dg]OgIhhQ][ GQNNIgI[jYs <Z][O Z]YIEkY<g

hkDjsdIh� �<Q[Q[O fk<[jQj<jQpI Q[hQOPj Q[j] jPQh q]kYG <kOZI[j ]kg k[GIghj<[GQ[O ]N

P]q 
.
 E]kYG dg]OgIhh jPg]kOP jPIhI d<jPq<sh� � <QZIG j] Ird<[G ][ gIhkYjh ]N <

dgIpQ]kh hjkGs ¥+kgEIYY� 6Qh[]phX<� Ij <Y�� ÃÁÂÈ¦ <hh]EQ<jQ[O hdIEQNQE ZQEg]DQ]ZIh qQjP


.
 dg]OgIhhQ][ Ds GIjIgZQ[Q[O I[gQEPIG ZIZDIgh ]N jPI ZQEg]DQ<Y E]ZZk[QjQIh j]

jPI Z]YIEkY<g dg]NQYIh ]N jPI 
!/ hkDjsdIh� �kgjPIgZ]gI� � <Yh] qQhPIG j] IrdY]gI

jPI E][jgQDkjQ][h ]N P]hj OI[IjQEh <[G ZQEg]DQ<Y E]Zd]hQjQ][ <[G Nk[EjQ][ j] 
.


jPIg<dIkjQEh��N]EkhQ[O�][�gIEj<Y�E<[EIg�<[G�g<GQ]jPIg<ds�

Â�Ç�/jkGs�$DWIEjQpIh

0PI ]pIg<gEPQ[O O]<Y ]N jPQh jPIhQh Qh j] Q[pIhjQO<jI P]q ZQEg]DIh E][jgQDkjI j]

GQNNIgQ[O EP<g<EjIgQhjQEh Q[ E]Y]gIEj<Y E<[EIg� � <QZIG j] <[hqIg P]q jPI ZQEg]DIh�

P]hj OI[Ih� <[G 
.
 hkDjsdIh ]g gIhd][hI j] jPIg<ds gIY<jI j] ][I <[]jPIg� 0]

��

https://www.zotero.org/google-docs/?1qcL8y
https://www.zotero.org/google-docs/?pY5Bz2
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<GGgIhh jPIhI QhhkIh� � GIhQO[IG < E]Zdkj<jQ][<Y dQdIYQ[I� E<YYIG !Ij<�k[E� jP<j E<[

N<EQYQj<jI P]hj OI[I <[<YshQh� QGI[jQNs ZQEg]DI j<r][]ZQIh� <[G dIgN]gZ < hkgpIs ]N

ZQEg]DQ]ZI Nk[EjQ][� 0PI EgI<jQ][ ]N jPI dQdIYQ[I� <Y][O qQjP G]EkZI[j<jQ][ N]g Qjh

dkDYQE khI Qh GIhEgQDIG Q[ 
P<djIg Ã ]N jPQh G]EkZI[j� � khIG jPQh dQdIYQ[I N]g jPI

<[<YshQh ]N P]hj OI[I IrdgIhhQ][ Q[ GQNNIgI[j hkDjsdIh ]N 
.
� <[G jPI d]hhQDYI g]YIh

]N jPIQg gIhdIEjQpI ZQEg]DQ]ZIh Q[ jPI GQNNIgI[j hkDjsdIh� EP<g<EjIgQhjQEh� 0PI gIhkYjh

]N jPIhI <[<YshIh <gI GIhEgQDIG <[G GQhEkhhIG Q[ 
P<djIg Ä� 0PIgI� � N]EkhIG ][ 
!/Â

<[G 
!/Å <h jq] QZZk[I�gQEP hkDhIjh ]N 
.
� <[G P]q GQNNIgI[j D<EjIgQ< Q[ I<EP ]N

jPI hkDjsdIh E]kYG E][jgQDkjI j] jPI GQNNIgI[j EP<g<EjIgQhjQEh hII[ Q[ jPI jq]

hkDjsdIh� �Q[<YYs� Q[ 
P<djIg Å� � khIG !Ij<�k[E ][ < gIEj<Y E<[EIg E]P]gj ]N 
.
 j]

Q[pIhjQO<jI P]q P]hj OI[Ih <[G ZQEg]DIh GQNNIg Q[ GQNNIgI[j gIhd][GIgh j]

g<GQ]jPIg<ds� �j Qh jPI <QZ ]N jPQh jPIhQh j] E][jgQDkjI j] X[]qYIGOI ]N P]q ZQEg]DIh

Q[ 
.
 <NNIEj jPI jkZ]gh� PIjIg]OI[I]kh EP<g<EjIgQhjQEh hII[ Q[ d<jQI[jh� �[ 
P<djIg

Æ� � DgQINYs hkZZ<gQvI jPI []pIY NQ[GQ[Oh <[G E][jgQDkjQ][h ]N jPQh jPIhQh� ]kjYQ[I jPI

hjkGs�YQZQj<jQ][h��<[G�OQpI�gIE]ZZI[G<jQ][h�N]g�NkjkgI�gIhI<gEP�

��




P<djIg�Ã�

!Ij<�k[E� 0<r][]ZQE <[G �k[EjQ][<Y �[<YshIh ]N

�QOP�0Pg]kOPdkj�/IfkI[EQ[O�N]g�!QEg]DQ]ZIh

/kYQj������Â���]YQh[QX��0Â����gQvIYYI������ Ã��+kgEIYY� .� Ã�/EPZIQIg��/� Â�Ä

Â/EP]]Y�]N�"<jkg<Y�/EQI[EIh��!<hhIs�1[QpIghQjs���kEXY<[G� "Iq�;I<Y<[G
Ã�Id<gjZI[j�]N�/kgOIgs��1[QpIghQjs�]N�$j<O]��
PgQhjEPkgEP� "Iq�;I<Y<[G
Ä�p]jIE�/����<ZDkgO���IgZ<[s

�gjQEYI�Q[�dgIdgQ[j�¥G]Q��ÂÁ�ÂÂÁÂ�ÃÁÃÁ�ÁÊ�ÁÃ�ÃÈÂÁÊÉ¦

�kjP]g�E][jgQDkjQ][h�

��/ <[G // GIpIY]dIG <[G E]�qg]jI jPI dQdIYQ[I qPQEP kYjQZ<jIYs YIG j] !Ij<�k[E�

<[G qIgI Q[p]YpIG qQjP jPI Z<W]gQjs ]N jPI GIhQO[� 0� GIpIY]dIG jPI hPQ[s

<ddYQE<jQ][ jP<j Qh Q[jIOg<jIG Q[ jPI dQdIYQ[I� ��/ qg]jI jPI Z<[khEgQdj qQjP IGQj]gQ<Y

Q[dkj Ng]Z 0�� // <[G .+� .+ NkgjPIg E][jgQDkjIG j] jPI GIhQO[ ]N jPI dQdIYQ[I� ���

dg]pQGIG�OkQG<[EI�<D]kj�<YY�EYQ[QE<Y�<hdIEjh�]N�jPI�Z<[khEgQdj�

��
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Ã�Â��Dhjg<Ej

�<EXOg]k[G� 0PI QGI[jQNQE<jQ][ ]N Nk[EjQ][<Y dg]EIhhIh j<XQ[O dY<EI Q[ ZQEg]DQ]ZI

E]ZZk[QjQIh <kOZI[j jg<GQjQ][<Y ZQEg]DQ]ZI j<r][]ZQE hjkGQIh� OQpQ[O < Z]gI

E]ZdYIjI dQEjkgI ]N Q[jIg<EjQ][h j<XQ[O dY<EI qQjPQ[ jPI E]ZZk[Qjs� 7PQYI jPIgI <gI

<ddYQE<jQ][h jP<j dIgN]gZ Nk[EjQ][<Y <[[]j<jQ][ ][ ZIj<OI[]ZIh ]g

ZIj<jg<[hEgQdj]ZIh� pIgs NIq ]N jPIhI <gI <DYI j] YQ[X j<r][]ZQE QGI[jQjs j] Nk[EjQ][

<[G�<gI�YQZQjIG�Ds�jPIQg�Q[dkj�jsdIh�]g�G<j<D<hIh�khIG�

.IhkYjh� �IgI qI dgIhI[j !Ij<�k[E� < q]gXNY]q qPQEP j<XIh Q[dkj gI<Gh� <[G Ng]Z

jPIhI Â¦ QGI[jQNQIh hdIEQIh dgIhI[j Q[ jPI ZQEg]DQ]ZI h<ZdYI <[G Ã¦ dg]pQGIh OI[I

][j]Y]Os ¥�$¦ <[[]j<jQ][h <hh]EQ<jIG qQjP jPI hdIEQIh QGI[jQNQIG� !Ij<�k[E E<[ <Yh]

dg]pQGI < GQNNIgI[jQ<Y <Dk[G<[EI <[<YshQh hjId E]Zd<gQ[O hdIEQIh DIjqII[ h<ZdYI

E][GQjQ][h� �[ <GGQjQ][� !Ij<�k[E <YY]qh Z<ddQ[O ]N gI<Gh j] < P]hj OI[]ZI� <[G

hId<g<jIh jPIhI gI<Gh� DIN]gI dg]EIIGQ[O qQjP jPI ZQEg]DQ]ZI <[<YshIh� �g]Z jPI

P]hj gI<Gh� !Ij<�k[E Qh <DYI j] QGI[jQNs P]hj OI[Ih� dIgN]gZ GQNNIgI[jQ<Y <Dk[G<[EI

<[<YshQh� <[G OI[I�hIj I[gQEPZI[j <[<YshQh� � NQ[<Y E]ggIY<jQ][ <[<YshQh DIjqII[

ZQEg]DQ<Y hdIEQIh <[G P]hj OI[Ih E<[ <Yh] DI dIgN]gZIG� �Q[<YYs� !Ij<�k[E DkQYGh <[

. hPQ[s <ddYQE<jQ][ jP<j <YY]qh khIgh j] pQIq <[G Q[jIg<Ej qQjP jPI ZQEg]DQ]ZI

gIhkYjh� �[ jPQh d<dIg qI hP]qIG P]q !Ij<�k[E E<[ DI <ddYQIG j]

ZIj<jg<[hEgQdj]ZQE�G<j<hIjh�]N�E]Y]gIEj<Y�E<[EIg�


][EYkhQ][� !Ij<�k[E Qh < ][I�hj]d hP]d ZQEg]DQ]ZI <[<YshQh dQdIYQ[I jP<j E<[

QGI[jQNs j<r][]ZQIh <[G jPIQg gIhdIEjQpI Nk[EjQ][<Y E][jgQDkjQ][h Q[ < ZQEg]DQ]ZI

��



h<ZdYI jPg]kOP �$ <[[]j<jQ][h� �j E<[ <Yh] <[<YsvI P]hj gI<Gh Q[ < ZQEg]DQ]ZI

h<ZdYI� dg]pQGQ[O Q[N]gZ<jQ][ ][ P]hj OI[I IrdgIhhQ][� <[G <YY]qQ[O N]g E]ggIY<jQ][h

DIjqII[ jPI ZQEg]DQ]ZI <[G P]hj OI[Ih� !Ij<�k[E E]ZIh qQjP < khIg�NgQI[GYs .

hPQ[s <ddYQE<jQ][ jP<j <YY]qh N]g I<hQIg pQhk<YQv<jQ][ <[G IrdY]g<jQ][ ]N Qjh gIhkYjh�

!Ij<�k[E Qh NgIIYs <p<QY<DYI jPg]kOP Pjjdh���OQjY<D�E]Z�hEPZIQIgY<D�

q]gXNY]qh�ZIj<Nk[E�OQj�

�Isq]gGh� ZIj<jg<[hEgQdj]ZQEh��ZQEg]DQ]ZI��Nk[EjQ][<Y <[[]j<jQ][��P]hj�E]ggIY<jQ][

Ã�Ã��<EXOg]k[G

!Ij<OI[]ZQE ]g ZIj<jg<[hEgQdj]ZQE hjkGQIh ]N ZQEg]DQ]ZI E]ZZk[QjQIh <YY]q N]g

EP<g<EjIgQv<jQ][ ]N Nk[EjQ][<Y E][jgQDkjQ][h <h qIYY <h j<r][]ZQE Y]<G� Ds <YY]qQ[O

jPI QGI[jQNQE<jQ][ <[G fk<[jQNQE<jQ][ ]N OI[Ih d]hhQDYs E][jgQDkjIG Ds jPI ZQEg]DQ<Y

E]ZZk[Qjs� 0PI <DQYQjs j] QGI[jQNs Nk[EjQ][<Y dg]EIhhIh Ng]Z jPI ZQEg]DQ]ZI OQpIh <

Z]gI E]ZdYIjI dQEjkgI ]N ZQEg]DI�ZQEg]DI <[G�]g ZQEg]DI�P]hj Q[jIg<EjQ][h jP<j

GgQpI�E]ZZk[Qjs�Gs[<ZQEh ¥ <[OQYYI��ÃÁÂÉ¦�

0PIgI <gI IrQhjQ[O DQ]Q[N]gZ<jQEh dg]Og<Zh ¥"<sN<EP Ij <Y�� ÃÁÂÆ� /P<gZ< Ij <Y�� ÃÁÂÆ�

/QYp< Ij <Y�� ÃÁÂÇ¦ jP<j dIgN]gZ Nk[EjQ][<Y <[[]j<jQ][ ][ ZIj<OI[]ZIh <[G

ZIj<jg<[hEgQdj]ZIh� Dkj Z]hj ]N jPIhI <gI k[<DYI j] YQ[X j<r][]ZQIh ¥jPI ZQEg]DIh

k[GIg hjkGs¦ j] jPIQg gIhdIEjQpI Nk[EjQ][<Y dg]EIhhIh� �rQhjQ[O d<EX<OIh qQjP jPQh

E<d<EQjs Q[EYkGI +�
.1/j <[G +�
.1/jÃ ��]kOY<h Ij <Y�� ÃÁÂÊ�  <[OQYYI Ij <Y�� ÃÁÂÄ��

<[G �1!�["Ã ¥�g<[v]h< Ij <Y�� ÃÁÂÉ¦� +�
.1/j <[G +�
.1/jÃ dgIGQEj ZIj<OI[]ZI

Nk[EjQ][ Ds Q[NIggQ[O OI[Ih dgIhI[j Q[ $01h D<hIG ][ jPIQg dPsY]OI[IjQE hQZQY<gQjQIh

��

https://www.zotero.org/google-docs/?G5Y7w9
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j] ]jPIg $01h qQjP X[]q[ OI[I E][jI[j ¥�]kOY<h Ij <Y�� ÃÁÂÊ�  <[OQYYI Ij <Y�� ÃÁÂÄ¦�

�]qIpIg� jPIs G] []j GQgIEjYs ZI<hkgI jPI OI[Ih Q[p]YpIG� Dkj g<jPIg gIYs ][ ÂÇ/

g."� OI[I Z<gXIg hIfkI[EIh� qPQEP� DIQ[O PQOPYs E][hIgpIG� <gI khINkY N]g jPI

QGI[jQNQE<jQ][ ]N D<EjIgQ<Y OI[Ig< ¥�<hPQ<gGIh Ij <Y�� ÃÁÂÇ� 0Ig[Ih Ij <Y�� ÃÁÃÁ¦ <[G <gI

[]j dgIhI[j Q[ ]jPIg ZQEg]DIh <hQGI Ng]Z �<EjIgQ< <[G �gEP<I< ¥/� �� 9I Ij <Y�� ÃÁÂÊ¦�

0Pkh� ÂÇ/ D<hIG j<r][]ZQE QGI[jQNQE<jQ][� <[G hkDhIfkI[j Nk[EjQ][<Y dgIGQEjQ][h�

Z<s DI k[hkQj<DYI N]g hdIEQIh YIpIY QGI[jQNQE<jQ][� <[G N]g gIE]O[QvQ[O ]jPIg ZQEg]DIh

<hQGI Ng]Z �<EjIgQ< <[G �gEP<I<� �1!�["Ã�h j<r][]ZQE dg]NQYQ[O� ZI<[qPQYI� Qh

gIYQ<[j ][ !Ij<+PY�[Ã �/IO<j< Ij <Y�� ÃÁÂÃ� 0gk][O Ij <Y�� ÃÁÂÆ�� qPQEP khIh

EY<GI�hdIEQNQE Z<gXIg OI[Ih Ng]Z gINIgI[EI OI[]ZIh� �I[EPZ<gXQ[O INN]gjh Ds 9I Ij

<Y�� ÃÁÂÊ PQOPYQOPjh jPI YQZQj<jQ][h ]N khQ[O jPI !Ij<+PY�[Ã d<EX<OI jP<j Q[EYkGIh

[][�Ekhj]ZQv<DYI G<j<D<hIh <[G Z<gXIg OI[I�D<hIG G<j<D<hIh� qPQEP gIhkYjh Q[

gIY<jQpIYs�Y]qIg�dgIEQhQ][�<[G�gIE<YY�Q[�Qjh�EY<hhQNQE<jQ][�

0] <kOZI[j hkEP ZIj<�]ZQE hjkGQIh� qI dgIhI[j PIgI < hQZdYI� hjg<QOPj�N]gq<gG

dQdIYQ[I [<ZIG !Ij<�k[E� < h[<XIZ<XI q]gXNY]q ¥�bhjIg ² .<PZ<[[� ÃÁÂÃ¦ jP<j

Z<dh Nk[EjQ][ j] < ZQEg]DQ]ZI ¥<[G ]djQ][<YYs P]hj¦ h<ZdYI� !Ij<�k[E khIh �<QWk

¥!I[vIY Ij <Y�� ÃÁÂÇ¦ <h Qjh Z<Q[ j<r][]ZQE EY<hhQNQIg� �<QWk khIh dg]jIQ[ jg<[hY<jQ][h

]N Q[dkj gI<Gh j] OI[Ig<jI j<r][]ZQE dg]NQYIh� �s OI[Ig<jQ[O dg]jIQ[�D<hIG

EY<hhQNQE<jQ][h khQ[O ZIj<jg<[hEgQdj]ZQE gI<Gh� !Ij<�k[E Qh <DYI j] GIjIgZQ[I qPQEP

ZQEg]DIh <gI Z]gI ZIj<D]YQE<YYs <EjQpI� <YY]qQ[O Z]gI N]Ekh ][ jPI Nk[EjQ][<Y

E][jgQDkjQ][h ]N ZQEg]DIh� !Ij<�k[E jPI[ khIh dg]jIQ[ <EEIhhQ][ [kZDIgh Ng]Z

�<QWk gIhkYjh j] ]Dj<Q[ jPI hIj ]N �I[I $[j]Y]Os ¥�$¦ jIgZh <hh]EQ<jIG qQjP jPI

ZQEg]DQ]ZI E]ZZk[Qjs� �kgjPIgZ]gI� �<QWk ]kjdkjh dg]pQGI < GQgIEj dg]jIQ[  
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j<r][]Zs �� gIY<jQ][hPQd jP<j Z<XIh Qj d]hhQDYI N]g !Ij<�k[E j] Ihj<DYQhP qPQEP

]gO<[QhZh <gI E][jgQDkjQ[O j] jPI Nk[EjQ][<Y �$ jIgZh� !Ij<�k[E <Yh] P<h ]djQ][h

N]g dgI�dg]EIhhQ[O ]N gI<Gh DIN]gI gk[[Q[O �<QWk� jgQZZQ[O ]N Q[dkj gI<Gh qQjP N<hjd

¥/� 
PI[ Ij <Y�� ÃÁÂÉ¦ E<[ DI dIgN]gZIG Q[ <GGQjQ][ j] dgI�Z<ddQ[O j] < P]hj OI[]ZI

¥I�O� PkZ<[¦ khQ[O /0�. ¥�]DQ[ Ij <Y�� ÃÁÂÄ¦� 0PI k[Z<ddIG gI<Gh N]YY]qQ[O /0�.

dg]EIhhQ[O <gI jPI Q[dkj khIG Ds !Ij<�k[E N]g ZQEg]DI QGI[jQNQE<jQ][� qPQYI P]hj

OI[I IrdgIhhQ][ Q[N]gZ<jQ][ E<[ DI ]Dj<Q[IG Ng]Z /0�.�Z<ddIG gI<Gh� 0Pkh�

!Ij<�k[E <YY]qh hQZkYj<[I]kh Q[pIhjQO<jQ][ ]N P]hj <[G ZQEg]DI E]ZZk[Qjs <EjQpI

Nk[EjQ][<Y�dg]EIhhIh��<h�qIYY�<h�<EjQpI�P]hj�OI[Ih�<[G�ZQEg]DIh�

Ã�Ä��ZdYIZI[j<jQ][

Ã�Ä�Â�7]gXNY]q

�QOkgI Ã�Â� �YYkhjg<jQ][ ]N jPI !Ij<�k[E q]gXNY]q� 0PI q]gXNY]q khIh ��/0- ]g ��/0� <h

Q[dkj <[G dg]EIhhIh gI<Gh jPg]kOP jPI ¥<¦ ZQEg]DQ]ZI dQdIYQ[I j] OQpI ZQEg]DQ<Y

<Dk[G<[EI <[G Nk[EjQ][ <[G�]g ¥D¦ P]hj OI[I <[<YshQh dQdIYQ[I qPQEP qQYY NQghj Z<d gI<Gh

j] < P]hj DIN]gI hI[GQ[O k[Z<ddIG gI<Gh j] jPI ZQEg]DQ]ZI dQdIYQ[I� �ddYsQ[O P]hj gI<G

<[<YshQh qQYY OQpI OI[I IrdgIhhQ][ <[<YshQh gIhkYjh <h qIYY <h P]hj OI[I�ZQEg]DQ<Y hdIEQIh

E]ggIY<jQ][� .I<Gh Z<s <Yh] DI dgI�dg]EIhhIG N]g fk<YQjs E][jg]Y DIN]gI jPI gIhj ]N jPI

<[<YshIh� /]YQG D]rIh Q[GQE<jI hjIdh qQjP <[ ]kjdkj qPQYI G]jjIG D]rIh Q[GQE<jI

Q[jIgZIGQ<jI�hjIdh�Q[�jPI�dQdIYQ[I�
".��"
����Y<hj�[g�G<j<D<hI

��
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�QOkgI Ã�Â hP]qh jPI q]gXNY]q jP<j j<XIh dY<EI qQjPQ[ !Ij<�k[E� +<QgIG�I[G <[G�]g

hQ[OYI�I[G hIfkI[EQ[O gI<Gh <gI khIG <h Q[dkj Q[ N<hj< ]g N<hjf N]gZ<j� �N jgQZZQ[O

<[G Z<ddQ[O <gI []j I[<DYIG� gI<Gh <gI khIG <h Q[dkj j] �<QWk <[G hkDhIfkI[j

ZQEg]DQ]ZI <[<YshIh ¥�QOkgI Ã�Â<¦� �N jgQZZQ[O Qh I[<DYIG� gI<Gh <gI jgQZZIG N]g

<G<djIgh <[G fk<YQjs E][jg]Yh khQ[O N<hjd� �N Z<ddQ[O Qh I[<DYIG� IQjPIg jPI jgQZZIG

gI<Gh ]g g<q Q[dkj gI<Gh <gI NQghj Z<ddIG j] < GIhQO[<jIG P]hj OI[]ZI khQ[O /0�.�

1[Z<ddIG gI<Gh <NjIg P]hj Z<ddQ[O <gI jPI[ khIG <h Q[dkj j] �<QWk� /0�. gIhkYjh <gI

jPI[�khIG�j]�]Dj<Q[�P]hj�OI[I�Q[N]gZ<jQ][�¥�QOkgI Ã�ÂD¦�

Ã�Ä�Ã�!QEg]DQ]ZI��[<YshQh�¥�QOkgI�Ã�Â<¦

!Ij<�k[E d<ghIh jPg]kOP �<QWk gIhkYjh <[G O<jPIgh j<r][]Zs ��h ]N hdIEQIh N]g

j<r][]ZQE EP<g<EjIgQv<jQ][ dIg h<ZdYI <[G jPIQg E]ggIhd][GQ[O dg]jIQ[ <EEIhhQ][

[kZDIgh��qPQEP�<gI�hkDhIfkI[jYs�<[[]j<jIG�qQjP��I[I�$[j]Y]Os�jIgZh�

Ã�Ä�Ã�Â�0<r][]ZQE��GI[jQNQE<jQ][

�<EP gI<G Z<jEPIh j] < j<r][]Zs �� Q[ �<QWk� !Ij<�k[E O<jPIgh jPI hdIEQIh YIpIY

Z<jEPIh <[G <GGh kd jPI g<q gI<Gh Z<jEPQ[O j] I<EP hdIEQIh j<r][]Zs ��� �[ E<hIh

]N hjg<Q[ YIpIY QGI[jQNQE<jQ][� !Ij<�k[E <GGh jPQh E]k[j j] Qjh d<gI[j hdIEQIh� �j <Yh]

]Dj<Q[h hE<YIG gI<G E]k[jh Q[ dIgEI[j<OIh Ds GQpQGQ[O jPI NQ[<Y gI<G E]k[j ]N I<EP

j<r][]Zs �� Ds jPI j]j<Y gI<Gh jP<j P<pI Z<ddIG j] hdIEQIh YIpIY j<r][]ZQIh� �]g <

G<j<hIj� jPI dQdIYQ[I gIZ]pIh <[s j<r][]Zs �� jP<j Qh YIhh jP<[ Á�ÁÁÂÚ Q[ <Dk[G<[EI

Q[ <YY h<ZdYIh ]N jPI G<j<hIj� jPQh NQYjIg gIZ]pIh jP]kh<[Gh ]N hdIEQIh jP<j <gI YQXIYs

��



j] DI N<YhI d]hQjQpIh qPQYI gIj<Q[Q[O Z]gI E][NQGI[j EY<hhQNQE<jQ][h� �[s gIZ<Q[Q[O

N<YhI EY<hhQNQE<jQ][h <gI jP]kOPj []j j] <NNIEj G]q[hjgI<Z <[<YshIh� <h jPI YIpIYh

q]kYG DI j]] Y]q j] QZd<Ej jgkI <Dk[G<[EI ¥/� �� 9I Ij <Y�� ÃÁÂÊ¦� P]qIpIg� jPQh

p<YkI E<[ DI <GWkhjIG Ds jPI khIg� 0PI j<r][]Zs ��h jP<j P<pI d<hhIG jPI Ekj]NN <gI

jPI[ khIG Q[ hkDhIfkI[j <[<YshIh� �j hP]kYG DI []jIG jP<j jPI dQdIYQ[I hjQYY khIh jPI

]gQOQ[<Y hE<YIG dIgEI[j <Dk[G<[EIh IpI[ <NjIg NQYjIgQ[O� 0PI dQdIYQ[I q]kYG <Yh]

Q[EYkGI jPI YQ[I<OI ]N jPI j<r][]ZQIh khQ[O 0<r][�Qj ¥/PI[ ² .I[� ÃÁÃÂ¦ Q[ Qjh

]kjdkj�

�]g < G<j<hIj� jPI !Ij<�k[E dQdIYQ[I ]kjdkjh jq] j<DYIh E][j<Q[Q[O hdIEQIh <h g]qh

<[G h<ZdYIh <h E]YkZ[h qQjP p<YkIh DIQ[O g<q gI<G E]k[jh ]g dIgEI[j <Dk[G<[EI N]g

I<EP hdIEQIh Q[ jPI h<ZdYIh� �N jPI khIg qQhPIh j] E]Zd<gI Og]kdh ]g E][GQjQ][h ¥I�O�

GQhI<hI hj<jI ph E][jg]Y¦� jPI dQdIYQ[I E<YEkY<jIh jPI <pIg<OI dIgEI[j <Dk[G<[EI ]N

hdIEQIh <Z][O h<ZdYIh DIY][OQ[O j] < Og]kd <[G jPQh j<DYI Qh <Yh] OQpI[ <h <[ ]kjdkj�

�QNNIgI[jQ<Y <Dk[G<[EI ]N ZQEg]DIh DIjqII[ Og]kdh Qh <Yh] E<ggQIG ]kj Q[ !Ij<�k[E

khQ[O IGOI. ¥!E
<gjPs Ij <Y�� ÃÁÂÃ� .]DQ[h][ Ij <Y�� ÃÁÂÁ¦� .<q gI<G E]k[j j<DYIh <gI

NQghj NQYjIgIG khQ[O jPI Nk[EjQ][ NQYjIgDs�rdg qQjP jPgIhP]YG ]N Â qPQEP Qh

khIg�<GWkhj<DYI� <[G []gZ<YQv<jQ][ N<Ej]gh <gI E<YEkY<jIG Ds E<YE"]gZ�<Ej]gh qQjP

GIN<kYj hIjjQ[Oh� Ir<Ej0Ihj Qh jPI[ <ddYQIG j] E<YEkY<jI GQNNIgI[jQ<Y <Dk[G<[EI qQjP

d�p<YkIh <GWkhjIG khQ[O �I[W<ZQ[Q ² �]EPDIgO E]ggIEjQ][ ]g �<YhI �QhE]pIgs .<jI

¥��.¦�
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Ã�Ä�Ã�Ã�+g]jIQ[�+g]NQYQ[O

�<QWk ]kjdkjh jPI <EEIhhQ][ [kZDIg¥h¦ ]N jPI dg]jIQ[ Z<jEP¥Ih¦ qQjP jPI PQOPIhj

� $/1!ÇÃ <YQO[ZI[j hE]gI ]N jPI gI<G <NjIg jg<[hY<jQ][ Q[j] Ç ]dI[ gI<GQ[O Ng<ZIh

¥$.�¦� �j Qh d]hhQDYI j] P<pI Z]gI jP<[ ][I DIhj dg]jIQ[ Z<jEP QN jq] ]g Z]gI dg]jIQ[

Z<jEPIh P<pI Ifk<Y hE]gIh Q[ �<QWk� �[ ]gGIg j] <EE]k[j N]g jPQh� qI khI dg]d]gjQ][<Y

gI<G E]k[jh dIg dg]jIQ[ <EEIhhQ][ [kZDIg qPIgI ][I gI<G Qh GQpQGIG Ds jPI [kZDIg

]N DIhj dg]jIQ[ Z<jEPIh Qj P<h� /QZQY<g j] jP<j N]g j<r][]Zs ��h� jPI dQdIYQ[I <GGh kd

jPI dg]d]gjQ][<Y gI<G E]k[jh dIg dg]jIQ[ <EEIhhQ][ [kZDIg ]N < hdIEQIh� /E<YIG gI<Gh

<h dIgEI[j <Dk[G<[EIh <gI ]Dj<Q[IG Ds GQpQGQ[O jPI dg]d]gjQ][<Y E]k[j ]N I<EP

<EEIhhQ][�[kZDIg�Ds�jPI�j]j<Y�gI<G�E]k[jh�jP<j�P<pI�Z<ddIG�j]�<�hdIEQIh�

Ã�Ä�Ã�Ä��I[I�$[j]Y]Os���<j<D<hI�
][hjgkEjQ][

!Ij<Nk[E gIYQIh ][ �<QWk�h [g¢IkX G<j<D<hI N]g Qjh j<r][]ZQE QGI[jQNQE<jQ][ <[G

E]ggIhd][GQ[O dg]jIQ[ Z<jEPIh� 0PI [g¢IkX G<j<D<hI Qh DkQYj ][ < hkDhIj Ng]Z "
��

� �/0 [g G<j<D<hI E][j<Q[Q[O �gEP<I<� �<EjIgQ<� �k[OQ� 6QgkhIh� <[G ]jPIg !QEg]DQ<Y

�kX<gs]jIh ¥hII Pjjdh���g<q�OQjPkDkhIgE][jI[j�E]Z�DQ]Q[N]gZ<jQEh�EI[jgI�X<QWk�

Z<hjIg�kjQY�X<QWk�j<r][YQhj�kX�jhp¦� �GI[jQE<Y hIfkI[EIh Q[ jPI [g G<j<D<hI <gI

E]ZdQYIG Q[j] Â I[jgs <[G �<QWk ][Ys ]kjdkjh jPI NQghj dg]jIQ[ <EEIhhQ][ [kZDIg ]N <[

I[jgs jP<j P<h ZkYjQdYI QGI[jQE<Y hIfkI[EIh ¥!I[vIY Ij <Y�� ÃÁÂÇ¦� 0Pkh qI [IIGIG j]

E][hjgkEj jPI dg]jIQ[�j]��$ G<j<D<hI hkEP jP<j <YY Nk[EjQ][<Y jIgZh ]N <[s dg]jIQ[

E]ZdQYIG�Q[�Â [g I[jgs�<gI�E][hQGIgIG�
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0] N<EQYQj<jI �I[I $[j]Y]Os <[[]j<jQ][h� qI E][hjgkEjIG <[ hfYQjI G<j<D<hI Q[ qPQEP

�$ <[[]j<jQ][h ]N < dg]jIQ[ <EEIhhQ][ [kZDIg Ng]Z �<QWk E<[ DI Y]]XIG kd� 7I NQghj

O<jPIgIG gIYIp<[j "
�� [g G<j<D<hI I[jgQIh� E][pIgjIG <YY ]N jPI dg]jIQ[h ]N <[ [g

I[jgs Q[j] 1[Q+g]j ¥�k<[O Ij <Y�� ÃÁÂÂ� 0PI�1[Q+g]j�
][h]gjQkZ� ÃÁÂÈ¦ I[jgQIh� <[G

jPI[ O<jPIgIG E]ggIhd][GQ[O �$ <[[]j<jQ][h khQ[O jPI �I[I $[j]Y]Os �[[]j<jQ][

¥�$�¦ G<j<D<hI N]g <YY jP]hI dg]jIQ[h ¥
<Z][ Ij <Y�� ÃÁÁÅ¦� �YY �$ <[[]j<jQ][h ]N ][I

[g I[jgs <gI jPI[ YQ[XIG j] jPI NQghj dg]jIQ[ ]N jP<j I[jgs Q[ <[ hfYQjI G<j<D<hI� qPQEP

Qh khIG j] <[[]j<jI �<QWk dg]jIQ[ <EEIhhQ][ Z<jEPIh qQjP �$ ��h� �]g Z]gI GIj<QYIG

Q[N]gZ<jQ][� dYI<hI hII jPI "]jIh hIEjQ][ ]N jPI dQdIYQ[I�h G]EkZI[j<jQ][ d<OI

¥Pjjdh���ZIj<Nk[E�gI<GjPIG]Eh�Q]�I[�Y<jIhj�[]jIh�PjZY¦� �]g !Ij<�k[E� qI dg]pQGI

dgI�Z<GI G<j<D<hIh N]g G]q[Y]<G ¥�� �� /kYQj Ij <Y�� ÃÁÃÂ<� ÃÁÃÂD¦ Dkj khIgh E<[

Z<XI jPIQg ]q[ kdG<jIG G<j<D<hIh N]YY]qQ[O Q[hjgkEjQ][h Ng]Z

Pjjdh���OQjY<D�E]Z�hEPZIQIgY<D�ZIj<Nk[E�ZIj<Nk[E�[gO]�OQj�

Ã�Ä�Ã�Å��I[I�$[j]Y]Os��+g]jIQ[��[[]j<jQ][

�]g I<EP h<ZdYI� jPI dQdIYQ[I ]Dj<Q[h ][Ys jPI dg]jIQ[h jP<j <gI Ng]Z j<r][]Zs ��h

jP<j d<hhIG Ekj]NNh Q[ jPI 0<r][]ZQE �GI[jQNQE<jQ][ hIEjQ][ GIhEgQDIG <D]pI� 0PIQg

hE<YIG dg]d]gjQ][<Y gI<G E]k[jh� <h Q[ jPI +g]jIQ[ +g]NQYQ[O hIEjQ][ <D]pI� <gI hjQYY

hE<YIG <O<Q[hj jPI j]j<Y [kZDIg ]N gI<Gh jP<j Z<ddIG j] < hdIEQIh� �[ ]gGIg j]

E]Zd<gI Og]kdh ]g E][GQjQ][h� jPI dQdIYQ[I NQghj E<YEkY<jIh jPI <pIg<OI ]N jPI

E]ggIhd][GQ[O dg]d]gjQ][<Y gI<Gh <[G hE<YIG dg]d]gjQ][<Y gI<Gh ]N < dg]jIQ[

<EEIhhQ][ [kZDIg <Z][O h<ZdYIh ]N < Og]kd� �j jPI[ hI<gEPIh N]g jPI �$ jIgZh

<[[]j<jQ[O jPI ¥[g¦ dg]jIQ[ khQ[O jPI EgI<jIG hfYQjI G<j<D<hI GIhEgQDIG Q[ �I[I
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$[j]Y]Os� �<j<D<hI 
][hjgkEjQ][� �<EP �$ jIgZ hIj <[[]j<jQ[O <[ <EEIhhQ][ [kZDIg

Qh jPI[ kdG<jIG Ds <EEIhhQ[O d<gI[j jIgZh gIY<jIG j] jPI �$ jIgZh Ds �Qh¢<� ]g

�d<gj¢]N� khQ[O �$�0$$ / ¥�Y]dNI[hjIQ[ Ij <Y�� ÃÁÂÉ¦� "]jI jP<j jPQh kdG<jI j<XIh jPI

I[jQgI hIj ]N �$h <[[]j<jQ[O jPI <EEIhhQ][ [kZDIg Q[j] E][hQGIg<jQ][ hkEP jP<j []

�$ jIgZh ]g d<jP�h j] jPI j]d ]N jPI �$ GQgIEjIG <EsEYQE Og<dP ¥���¦ Qh G]kDYIG�

�$�0$$ / <Yh] d<ghIh ]jPIg Q[N]gZ<jQ][ gIO<gGQ[O jPI �$ jIgZ hkEP <h GIhEgQdjQ][�

[<ZIhd<EI� <[G GIdjP jPg]kOP jPI O]�D<hQE�]D] NQYI ¥�hPDkg[Ig Ij <Y�� ÃÁÁÁ¦� 0PI

dg]d]gjQ][<Y <[G hE<YIG gI<G E]k[jh <gI jPI[ <GGIG j] <YY �$ jIgZh <[[]j<jQ[O <

dg]jIQ[� Q[EYkGQ[O kdG<jIG jIgZh� �Q[<YYs� jPI dIgEI[j<OI ]N gI<Gh E]pIgQ[O < �$ jIgZ

qQjPQ[ < [<ZIhd<EI ¥�Q]Y]OQE<Y +g]EIhh� !]YIEkY<g �k[EjQ][� <[G 
IYYkY<g


]Zd][I[j¦ Qh E<YEkY<jIG Ds GQpQGQ[O jPI hE<YIG gI<G E]k[j ]N < �$ jIgZ Ds jPI j]j<Y

hE<YIG gI<G E]k[jh E]pIgQ[O < [<ZIhd<EI <[G ZkYjQdYsQ[O Ds ÂÁÁ� 0PI NQ[<Y ]kjdkj

j<DYI ]N jPI dQdIYQ[I Qh < E][jQ[OI[Es j<DYI qQjP �$ ��h ]N <YY [<ZIhd<EIh <h g]qh

<[G�h<ZdYIh�]g�Og]kdh�<h�E]YkZ[h��qQjP�dIgEI[j<OI�qQjPQ[�<�[<ZIhd<EI�<h�p<YkIh�

Ã�Ä�Ã�Æ�6Qhk<YQv<jQ][�]N��<j<

0] N<EQYQj<jI IrdY]g<jQ][ ]N gIhkYjh Ng]Z !Ij<�k[E� !Ij<�k[E <kj]Z<jQE<YYs DkQYGh <[

. hPQ[s <ddYQE<jQ][� hkEP jP<j khIgh E<[ pQIq <[G Q[jIg<Ej qQjP jPI j<r][]Zs <[G

OI[I ][j]Y]Os j<DYIh� 0PI <ddYQE<jQ][ <YY]qh khIgh j] hIYIEj �$ jIgZh <[G QGI[jQNs

jPI hdIEQIh qP]hI dg]jIQ[h <gI <[[]j<jIG qQjP jPI hI<gEPIG N]g jIgZ��
][pIghIYs�

khIgh Z<s hI<gEP N]g < hdIEQIh <[G ]Dj<Q[ <YY �$ jIgZh <hh]EQ<jIG qQjP jPI hI<gEPIG

N]g hdIEQIh� /II jPI dQdIYQ[I�h G]EkZI[j<jQ][ d<OI N]g Z]gI Q[N]gZ<jQ][

¥Pjjdh���ZIj<Nk[E�gI<GjPIG]Eh�Q]�I[�Y<jIhj�ghPQ[s�PjZY¦�

��
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Ã�Ä�Ä��]hj��[<YshIh�¥�QOkgI�Ã�ÂD¦

!<[s ZQEg]DQ]ZI E]ZZk[QjQIh <gI ]NjI[ <hh]EQ<jIG qQjP < P]hj OI[]ZI� .I<Gh

DIY][OQ[O j] jPI P]hj OI[]ZI P<pI jPI E<d<EQjs j] ZQhEY<hhQNs <h ZQEg]DQ]ZI ¥/� ��

9I Ij <Y�� ÃÁÂÊ¦ <[G NQYjIgQ[O ]N P]hj gI<Gh P<h DII[ < d<gj ]N Z<[s ZQEg]DQ]ZI

hjkGQIh� IQjPIg dgQ]g j] hIfkI[EQ[O ]g Q[ hQYQE] ¥�kOIgjP ² �[GIghh][� ÃÁÂÈ�

!<EXY<QZ ² �Y]]g� ÃÁÂÉ� 9� 8Q< Ij <Y�� ÃÁÂÉ¦� 0PI !Ij<�k[E dQdIYQ[I ]NNIgh jPI ]djQ][

]N Z<ddQ[O gI<Gh j] < P]hj OI[]ZI khQ[O jPI dg]Og<Z /0�. <[G khQ[O jPI k[Z<ddIG

gI<Gh�Ng]Z�jPQh�hjId�<h�Q[dkj�j]��<QWk�N]g�jPI�ZQEg]DQ]ZI�<[<YshQh�

!Ij<�k[E <Yh] <YY]qh <GGQjQ][<Y <[<YshIh ]N P]hj gI<Gh <NjIg /0�. Z<ddQ[O� �]hj

OI[Ih <gI fk<[jQNQIG khQ[O NI<jkgI
]k[jh ¥ Q<] Ij <Y�� ÃÁÂÅ¦ ]N jPI hkDgI<G d<EX<OI�

�N E]Zd<gQh][h DIjqII[ Og]kdh <gI Q[GQE<jIG� IGOI. Qh khIG j] dIgN]gZ GQNNIgI[jQ<Y

OI[I IrdgIhhQ][ <[<YshQh ¥����¦� �GGQjQ][<YYs� hkddYsQ[O < OI[I Z<jgQr jg<[hd]hIG

¥�OZj¦ NQYI Ng]Z I�O� jPI Z]YIEkY<g hQO[<jkgIh G<j<D<hI ¥�/��� [�G��  QDIgv][ Ij <Y��

ÃÁÂÂ� /kDg<Z<[Q<[ Ij <Y�� ÃÁÁÆ¦ <YY]qh N]g OI[I hIj I[gQEPZI[j <[<YshQh ¥�/��¦ ]N

P]hj�OI[Ih�khQ[O�jPI�EYkhjIg+g]NQYIg�d<EX<OI ¥���9k Ij�<Y���ÃÁÂÃ¦�

Ã�Ä�Ä�Â��]hj��I[I� �!QEg]DI�/dIEQIh�
]ggIY<jQ][

7PI[ < E]Zd<gQh][ DIjqII[ Og]kdh Qh hdIEQNQIG� jPI dQdIYQ[I <Yh] dIgN]gZh

/dI<gZ<[ E]ggIY<jQ][ <[<YshQh DIjqII[ jPI j]d Z]hj hQO[QNQE<[j GQNNIgI[jQ<YYs

IrdgIhhIG OI[Ih ¥���h¦ <[G j]d Z]hj hQO[QNQE<[j GQNNIgI[jQ<YYs <Dk[G<[j ¥��¦

ZQEg]DIh� .IhkYjh ]N jPIhI E]ggIY<jQ][h <gI hkZZ<gQvIG Q[ < Z<jgQr ][ qPQEP

PQIg<gEPQE<Y EYkhjIgQ[O Qh dIgN]gZIG <[G < PI<jZ<d Qh OI[Ig<jIG khQ[O

��
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YkhjIgOg<ZZIg ¥�Ig[<[GIv Ij <Y�� ÃÁÂÈ¦� 0Pg]kOP jPQh PI<jZ<d <[G j<DYI� < khIg E<[

Q[pIhjQO<jI jPI hjgI[OjP ]N E]ggIY<jQ][ ¥gP]¦ DIjqII[ < �� ZQEg]DI <[G < ���� <[G

qPQEP�ZQEg]DIh�<[G�OI[Ih�P<pI�hQZQY<g�d<jjIg[h�]N�E]ggIY<jQ][h�

Ã�Ä�Å�0kj]gQ<Y�!<[k<Y

�]g < Z]gI GIj<QYIG GIhEgQdjQ][ ]N jPI q]gXNY]q� kh<OI Q[hjgkEjQ][h� <[G gIhkYjh�

G]EkZI[j<jQ][ ]N jPI !Ij<�k[E dQdIYQ[I Z<s DI N]k[G Q[

Pjjdh���ZIj<Nk[E�gI<GjPIG]Eh�Q]�I[�Y<jIhj�Q[GIr�PjZY�

Ã�Å�.IhkYjh�¥1h<OI��r<ZdYI¦

Ã�Å�Â �<j<hIj +.�"�ÅÂÄÊÆÇ� !<jEPIG 
]Y]gIEj<Y 
<[EIg ¥
.
¦ <[G

�GW<EI[j�"][�0kZ]g�0QhhkI

�[ ]gGIg j] GIZ][hjg<jI jPI kjQYQjs ]N jPI !Ij<�k[E dQdIYQ[I� qI ]Dj<Q[IG dkDYQEYs

<p<QY<DYI jg<[hEgQdj]ZQEh G<j< Ng]Z jPI hjkGs ]N  Q Ij <Y�� ¥ÃÁÂÉ¦ E][hQhjQ[O ]N ÂÁ

jkZ]g <[G E]ggIhd][GQ[O <GW<EI[j [][�jkZ]g E]Y]gIEj<Y jQhhkI h<ZdYIh� .<q

hIfkI[EQ[O G<j< q<h G]q[Y]<GIG Ng]Z Pjjdh���qqq�[EDQ�[YZ�[QP�O]p�OI]�fkIgs�

<EE�EOQ�<EEÞ�/�ÂÁÅÉÄÇ <[G Q[dkj j] jPI dQdIYQ[I <[G jPI NkYY q]gXNY]q E<ggQIG ]kj�

OI[Ig<jQ[O�G<j<�N]g�P]hj��ZQEg]DQ]ZI��<[G�P]hj�ZQEg]DQ]ZI�E]ggIY<jQ][�

��
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Ã�Å�Â�Â�!QEg]DQ]ZI�.IhkYjh

Ã�Å�Â�Â�Â��GI[jQNQE<jQ][�<[G�
]Zd<gQh][�]N�0<r<

0PI !Ij<�k[E dQdIYQ[I ]kjdkjh < j<DYI ]N dIgEI[j <Dk[G<[EIh ]N hdIEQIh jP<j <gI

QGI[jQNQIG Q[ I<EP h<ZdYI <[G <[ <pIg<OI ]N jPIhI <Dk[G<[EIh <Eg]hh ZIZDIgh ]N

jPI h<ZI Og]kd QN < Og]kdQ[O E][GQjQ][ Qh <ddYQIG� 7I g<[ jPI dQdIYQ[I qQjP jPI Q[jI[j

]N E]Zd<gQ[O ZQEg]DQ]ZI hdIEQIh <[G Nk[EjQ][ DIjqII[ E]Y][ E<[EIg h<ZdYIh <[G

[][�jkZ]g�Z<jEPIG�h<ZdYIh�

+gIpQ]kh hjkGQIh P<pI <YgI<Gs Ihj<DYQhPIG jP<j EIgj<Q[ ZQEg]DIh <hh]EQ<jI Z]gI qQjP

E]Y]gIEj<Y E<[EIg h<ZdYIh E]Zd<gIG j] PI<YjPs E][jg]Yh� 7I hI<gEPIG N]g

�kh]D<EjIgQkZ [kEYI<jkZ� +<gpQZ][<h ZQEg<� <[G +]gdPsg]Z][<h <h<EEP<g]YsjQE< Q[

jPI <pIg<OIG Og]kd gIhkYjh� 0PIhI ZQEg]DIh P<pI dgIpQ]khYs DII[ N]k[G j] DI Z]gI

<Dk[G<[j Q[ E]Y]gIEj<Y E<[EIg E]P]gjh Q[ ZIj<�<[<YshIh ]N hIpIg<Y G<j<hIjh ¥�<Q Ij <Y��

ÃÁÂÉ� 0P]Z<h Ij <Y�� ÃÁÂÊ¦� 7I <Yh] hI<gEPIG N]g jPI �QNQG]D<EjIgQkZ hdIEQIh� ��

DQNQGkZ <[G �� Y][OkZ� �QNQG]D<EjIgQ< <gI jP]kOPj j] E][NIg dg]jIEjQ][ Ng]Z

E]Y]gIEj<Y�E<[EIg ¥7IQ�Ij�<Y���ÃÁÂÉ¦�
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�QOkgI Ã�Ã� �pIg<OI dIgEI[j <Dk[G<[EI ]N hIYIEjIG D<EjIgQ<Y hdIEQIh Q[ 
.
 jQhhkI

E]Zd<gIG j] Z<jEPIG [][�jkZ]g ¥[]gZ<Y¦ h<ZdYIh� �g]Z !Ij<�k[E j<DkY<jIG gIhkYjh� qI

dY]jjIG jPI dIgEI[j <Dk[G<[EIh ]N hIYIEjIG D<EjIgQ< Q[ 
.
 <[G Z<jEPIG []gZ<Y h<ZdYIh�

.<q p<YkIh qIgI NQghj Y]OÃ jg<[hN]gZIG� qQjP dgQ]g <GGQjQ][ ]N Â <h < dhIkG]E]k[j j] <EE]k[j

N]g Á p<YkIh� �[GQpQGk<Y d]Q[jh gIdgIhI[j dIg h<ZdYI jg<[hN]gZIG p<YkIh Q[ gIG ¥
.
¦ <[G

DYkI�¥"]gZ<Y¦��+Ig�Og]kd�ZI<[h�<gI�gIdgIhI[jIG�Ds��jPI�P]gQv][j<Y�YQ[Ih�

0PI P]gQv][j<Y YQ[Ih Q[ �QOkgI Ã�Ã hP]q jPI <pIg<OI dIgEI[j <Dk[G<[EI ]N jPI hdIEQIh

DIjqII[ h<ZdYIh Ng]Z jkZ]g <[G Z<jEPIG [][�jkZ]g jQhhkI <h QGI[jQNQIG jPg]kOP

!Ij<�k[E� �h !Ij<�k[E dg]pQGIh < dIg h<ZdYI G<j<� qI <gI <Yh] <DYI j] dY]j

Q[GQpQGk<Y�p<YkIh�]N�
.
�¥gIG¦�<[G�Z<jEPIG�[]gZ<Y�¥DYkI¦�h<ZdYIh�

�h hII[ Q[ �QOkgI Ã�Ã� !Ij<�k[E QGI[jQNQIG �� [kEYI<jkZ� +� ZQEg<� <[G +�

<h<EEP<g]YsjQE< <h DIQ[O gIY<jQpIYs Z]gI <Dk[G<[j Q[ jPI 
.
 Og]kd qPQYI jPI

�QNQG]D<EjIgQkZ hdIEQIh�<gI�gIY<jQpIYs�Z]gI�<Dk[G<[j Q[�jPI�[]gZ<Y�Og]kd�

!Ij<�k[E <Yh] P<h < hjId jP<j kjQYQvIh IGOI. j] dIgN]gZ GQNNIgI[jQ<Y <Dk[G<[EI ][

dIg h<ZdYI hdIEQIh gI<G E]k[jh� hjg<jQNQIG <EE]gGQ[O j] 
.
 <[G [][�jkZ]g Og]kdQ[O�

��



0PQh gIhkYjIG Q[ < j]j<Y ]N ÂÂÈ hdIEQIh jP<j qIgI hQO[QNQE<[jYs GQNNIgI[j DIjqII[ jPI

Og]kdh ¥��. ß Á�ÁÆ¦� 0PIgI <gI ÆÊ hdIEQIh kdgIOkY<jIG <[G ÆÉ G]q[gIOkY<jIG Q[

E]Y][ E<[EIg h<ZdYIh� 0Pg]kOP jPI !Ij<�k[E gIhkYjh� qI QGI[jQNQIG 0<[[IgIYY<

N]ghsjPQ< <h jPI Z]hj dg]ZQ[I[j I[gQEPIG hdIEQIh Q[ jPI E]Y][ E<[EIg E]P]gj qQjP <

Y]OÃ N]YG EP<[OI ¥Y]OÃ �
¦ Þ È�ÅÁ� 0� N]ghsjPQ< Qh < X[]q[ ]g<Y d<jP]OI[� jP]kOPj j] DI

d<gj ]N jPI h]�E<YYIG .IG E]ZdYIr ]N dIgQ]G][j<Y d<jP]OI[h� <Y][O qQjP

+]gdPsg]Z][<h OQ[OQp<YQh� <[G 0gId][IZ< GI[jQE]Y< ¥!<YQ[]qhXQ Ij <Y�� ÃÁÂÊ¦�

!IZDIgh ]N jPQh .IG 
]ZdYIr P<pI DII[ N]k[G j] DI I[gQEPIG Q[ hkDjsdI 
!/Â ]N

E]Y]gIEj<Y E<[EIgh ¥+kgEIYY� 6Qh[]phX<� Ij <Y�� ÃÁÂÈ¦� jPI hkDjsdI Z]hj <hh]EQ<jIG qQjP

QZZk[I dg]EIhh <EjQp<jQ][ Q[ 
.
 ¥�QI[hjZ<[[ Ij <Y�� ÃÁÂÈ� �kQ[[Is Ij <Y�� ÃÁÂÆ�

�[<Zkg<��ÃÁÂÉ¦�

Ã�Å�Â�Â�Ã �k[EjQ][<Y�+g]NQYQ[O�<[G�
]Zd<gQh][

!Ij<�k[E Qh Q[jI[GIG j] I[<DYI E]Zd<gQh][h ]N jPI Nk[EjQ][<Y d]jI[jQ<Y ]N jPI

ZQEg]DQ]ZI DIjqII[ Og]kdh� !Ij<�k[E khIh OI[I ][j]Y]Os <[[]j<jQ][h ]N dg]jIQ[

Z<jEPIh Ng]Z �<QWk� 0] GIZ][hjg<jI� qI N]EkhIG ][ d]Ys<ZQ[I DQ]hs[jPIjQE

dg]EIhhIh �$ jIgZh� +]Ys<ZQ[Ih ¥+�h¦ <gI d]YsE<jQ][h N]k[G j] dY<s QZd]gj<[j

DQ]Y]OQE<Y Nk[EjQ][h Q[ EIYY Og]qjP� 0PIhI Z]YIEkYIh P<pI DII[ N]k[G j] DI

<hh]EQ<jIG qQjP jkZ]g dg]OgIhhQ][ <[G Og]qjP ¥�Ig[Ig ² !IshXI[h� ÃÁÁÅ� /]G<�

ÃÁÂÂ� 0]N<Y] Ij <Y�� ÃÁÂÊ¦� �YjP]kOP EIYYh <gI <DYI j] DQ]hs[jPIhQvI d]Ys<ZQ[Ih <[G

IpI[ Ird]gj jPIZ� < Y<gOI h]kgEI ]N EIYYkY<g d]Ys<ZQ[Ih E]ZIh Ng]Z kdj<XI Ng]Z

jPIQg hkgg]k[GQ[Oh <[G� QZd]gj<[jYs� jPI ZQEg]DQ]j< Qh jP]kOPj j] DI <[ IhhI[jQ<Y
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h]kgEI ¥/]G<� ÃÁÂÂ� 0P]Z<h Ij <Y�� ÃÁÂÊ� 0]N<Y] Ij <Y�� ÃÁÂÊ¦ qQjP hdIgZQGQ[I <[G

dkjgIhEQ[I�DIQ[O�jPI�Z]hj�E]ZZ][�]N�D<EjIgQ<Y�+�h ¥0]N<Y]�Ij�<Y���ÃÁÂÊ¦�

�QOkgI Ã�Ä� +IgEI[j <Dk[G<[EI ]N hdIEQNQE d]Ys<ZQ[I DQ]hs[jPIjQE dg]EIhh �$ jIgZh

<Z][O <YY DQ]Y]OQE<Y dg]EIhh �$h Q[ < h<ZdYI�Og]kd E]Zd<gIG DIjqII[ 
.
 ¥gIG¦ <[G

[]gZ<Y ¥DYkI¦ h<ZdYIh� 6<YkIh qIgI E<YEkY<jIG <h GIhEgQDIG Q[ hIEjQ][ Á�Â�Á�Ã �I[I

$[j]Y]Os� +g]jIQ[ �[[]j<jQ][� <[G ]kjdkj Q[ !Ij<�k[E j<DYIh ]g Q[ jPI . /PQ[s <ddYQE<jQ][�

0PIhI p<YkIh qIgI dY]jjIG� ]pIgY<sQ[O Og]kd ZI<[h ¥P]gQv][j<Y YQ[Ih¦ <[G Q[GQpQGk<Y p<YkIh

¥G<j<�d]Q[jh¦�

0PI P]gQv][j<Y YQ[Ih Q[ �QOkgI Ã�Ä hP]q jPI dIgEI[j<OI ]N gI<Gh <Z][O DQ]Y]OQE<Y

dg]EIhh �$h E]pIgQ[O +� DQ]hs[jPIjQE dg]EIhhIh Q[ jPI 
]Y]gIEj<Y 
<[EIg <[G "]gZ<Y

E][GQjQ][h� hkdIgQZd]hIG qQjP jPI Q[GQpQGk<Y p<YkIh ]N h<ZdYIh Ng]Z jPI 
.
 ¥gIG¦

<[G "]gZ<Y ¥DYkI¦ Og]kdh� �g]Z �QOkgI Ã�Ä� qI h<q jP<j hIpIg<Y ]N jPI d]Ys<ZQ[I

DQ]hs[jPIjQE dg]EIhhIh qIgI gIY<jQpIYs Z]gI <Dk[G<[j Q[ jPI E]Y]gIEj<Y E<[EIg E]P]gj

E]Zd<gIG�j]�jPI�[]gZ<Y�E]P]gj��khQ[O�dg]jIQ[�<[[]j<jQ][h�

7I khIG jPI DkQYj�Q[ !Ij<�k[E hPQ[s <ddYQE<jQ][ j] N<EQYQj<jI <[ Q[fkQgs Q[j] jPI

ZQEg]DIh hdIEQIh jP<j Z<s E][jgQDkjI j] d]Ys<ZQ[I hs[jPIhQh� 0] QYYkhjg<jI� qI

hI<gEPIG N]g �d]Ys<ZQ[I DQ]hs[jPIjQE dg]EIhh� Q[ jPI ��$ j] 0<r��h� j<D ]N jPI

��
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<ddYQE<jQ][� <[G ]Dj<Q[IG < j]j<Y ]N ÂÃÇ 0<r��h E][jgQDkjQ[O j] jPI �$ jIgZ Q[ D]jP

E]Y]gIEj<Y E<[EIg <[G []gZ<Y h<ZdYIh� $N jPIhI 0<r��h� qI QGI[jQNQIG ��E]YQ <[G ��

Ng<OQYQh j] DI Z]hj <Dk[G<[j Q[ D]jP E]P]gjh� �]qIpIg� GQNNIgI[EIh Q[ gIY<jQpI

<Dk[G<[EI ]N h]ZI ZQEg]DQ<Y hdIEQIh E<[ DI QGI[jQNQIG DIjqII[ E<[EIg <[G []gZ<Y

E]P]gjh� []j<DYs hIpIg<Y ]N qPQEP <gI ]g<Y d<jP]OI[h Ng]Z jPI OI[kh +gIp]jIYY<� �

hjgQXQ[O GQNNIgI[EI Q[ <Dk[G<[EI q<h hII[ Q[ 0<[[IgIYY< N]ghsjPQ<� qPQEP q<h

dgIpQ]khYs N]k[G j] DI hQO[QNQE<[jYs Z]gI <Dk[G<[j Q[ jPI E]Y]gIEj<Y E<[EIg E]P]gj

pQ< IGOI. ¥�QOkgI Ã�Å¦� 0PIhI G<j< hkOOIhj jP<j 0� N]ghsjPQ< gIdgIhI[jh ][I ]N jPI

D<EjIgQ<Y hdIEQIh jP<j Z]hj E][jgQDkjIh j] Q[EgI<hIG d]Ys<ZQ[I hs[jPIhQh Q[ 
.


h<ZdYIh�Q[�jPQh�E]P]gj�

��



�QOkgI Ã�Å� /EgII[hP]j Ng]Z !Ij<�k[E . hPQ[s <ddYQE<jQ][� 0PQh pQIq hP]qh jPI NQghj ÂÁ
hdIEQIh qQjP dg]jIQ[h E][jgQDkjQ[O j] jPI �$ +]Ys<ZQ[I �Q]hs[jPIjQE +g]EIhh� 0PI . /PQ[s
<ddYQE<jQ][ E]YkZ[h Q[EYkGI < 1. ¥[]j hP]q[ Q[ hEgII[hP]j¦� qPQEP Qh YQ[XIG j] jPI "
���h
0<r][]Zs �g]qhIg� jPI /dIEQIh 0<r][]Zs ���  Q[I<OI ¥Q[GQE<jIG <h y«y Q[ hEgII[hP]j¦� .]]j
0<r][� <[G dIgEI[j <Dk[G<[EIh ]N jPI hdIEQIh Q[ jPI jq] Og]kdh DIQ[O E]Zd<gIG� 
.
 <[G
[]gZ<Y h<ZdYIh� "]jI jP<j dIgEI[j <Dk[G<[EIh gINIg j] jPI j]j<Y <Dk[G<[EI ]N jPI hdIEQIh Q[
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hP]q jP<j N]g jPI ÃÁ h<ZdYIh <[<YsvIG� É�ÅÚ   ÃÃ�ÊÚ ]N gI<Gh Z<ddIG <NjIg jPI

[kEYI]jQGI <[G dg]jIQ[ <YQO[ZI[j hjIdh� �[ E][jg<hj� khQ[O �<QWk Q[ jPI !Ij<�k[E

dQdIYQ[I gIhkYjIG Q[ ÄÄ�ÉÚ   ÆÇ�ÃÚ gI<Gh Z<ddIG j] ZQEg]DQ<Y hdIEQIh jPg]kOP

dg]jIQ[�Z<jEPIh�¥�QOkgI�Ã�Ê¦�

7I <Yh] GIjIEjIG ][Ys ÉÈ hdIEQIh <Eg]hh jPI ÃÁ h<ZdYIh khQ[O �1!�["Ã� E]Zd<gIG

qQjP�<�j]j<Y�]N�ÅÃÇÈ�hdIEQIh�khQ[O��<QWk�Q[�jPI�!Ij<�k[E�dQdIYQ[I�

�h g<q gI<G E]k[jh jP<j <gI hE<YIG j] hdIEQIh�EY<hhQNQIG gI<Gh <h dIgEI[j <Dk[G<[EI

<gI khIG Q[ !Ij<�k[E� qPQYI �1!�["Ã khIh gI<Gh�dIg�XQY]D<hI ¥.+�¦� Qj Qh GQNNQEkYj j]

E]Zd<gI�gIhkYjh�Ng]Z��1!�["Ã�<[G�!Ij<�k[E�GQgIEjYs�

Ã�Æ��QhEkhhQ][

!Ij<�k[E <YY]qIG kh j] Q[pIhjQO<jI jPI gIY<jQpI <Dk[G<[EIh ]N X[]q[ 
.
  

<hh]EQ<jIG D<EjIgQ< DIjqII[ 
.
 h<ZdYIh <[G Z<jEPIG []gZ<Y jQhhkIh khQ[O jPI

+.�"�ÅÂÄÊÆÇ G<j<hIj� !Ij<�k[E gIhkYjh hP]qIG jP<j ZQEg]DIh X[]q[ j] E][jgQDkjI

j] 
.
 dg]OgIhhQ][ <gI gIY<jQpIYs Z]gI <Dk[G<[j Q[ E<[EIg h<ZdYIh qPQYI jP]hI

dg]jIEjQpI Q[ 
.
 <gI gIY<jQpIYs Z]gI <Dk[G<[j Q[ jPI []gZ<Y h<ZdYIh� 0Pg]kOP

!Ij<�k[E� qI <Yh] QGI[jQNQIG jP<j 0<[[IgIYY< N]ghsjPQ<� < X[]q[ ]g<Y d<jP]OI[ <[G

d<gj ]N jPI .IG 
]ZdYIr jP<j E<khIh dIgQ]G][j<Y GQhI<hIh ¥!<YQ[]qhXQ Ij <Y�� ÃÁÂÊ¦� Qh

hQO[QNQE<[jYs Z]gI <Dk[G<[j Q[ 
.
 jQhhkIh jP<[ Q[ []gZ<Y jQhhkIh� $g<Y d<jP]OI[h

P<pI dgIpQ]khYs DII[ hII[ j] <hh]EQ<jI qQjP 
.
 h<ZdYIh ¥�YIZIg Ij <Y�� ÃÁÂÉ�

�]YQ<g<XQh Ij <Y�� ÃÁÂÊ� 0P]Z<h Ij <Y�� ÃÁÂÊ� 7PQjZ]gI ²  <Z][j� ÃÁÂÅ¦� �s
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Q[pIhjQO<jQ[O jPI . hPQ[s <ddYQE<jQ][ Ng]Z !Ij<�k[E� qI <Yh] N]k[G jP<j 0� N]ghsjPQ<�

<Y][O qQjP D<EjIgQ< Q[ jPI +gIp]jIYY< OI[Ig<� E][jgQDkjIG j] d]Ys<ZQ[I DQ]hs[jPIjQE

dg]EIhhIh Q[GQE<jQ[O jP<j h]ZI ]g<Y d<jP]OI[h E][jgQDkjI j] E<[EIg dg]OgIhhQ][ Ds

dg]GkEQ[O�d]Ys<ZQ[Ih�jP<j�E]kYG�DI�j<XI[�kd�Ds�jPI�hkgg]k[GQ[O�EIYYh�

!Ij<�k[E q<h <Yh] <DYI j] gIdYQE<jI jPI GQNNIgI[jQ<YYs IrdgIhhIG P]hj OI[Ih

I[kZIg<jIG Q[ jPI h]kgEI dkDYQE<jQ][� � E]Zd<gQh][ DIjqII[ <[ ]pIgY<d ]N jPI ÄÃÃÂ

Z."�h jPI dkDYQE<jQ][ N]k[G <h GQNNIgI[jQ<YYs IrdgIhhIG� <[G ]kg ÂÅÈÇ ���h E]kYG

[]j DI Z<GI <h jPIQg ÄÃÃÂ OI[Ih qIgI []j [<ZIG� 0PQh GQNNIgI[EI Q[ jPI [kZDIg ]N

���h E]kYG P<pI hjIZZIG Ng]Z GQNNIgI[j <[<YshQh d<g<ZIjIgh hkEP <h fk<YQjs E][jg]Y

d<EX<OIh ¥N<hjd Q[ !Ij<�k[E pIghkh 0gQZZ]Z<jQE Q[ jPI h]kgEI dkDYQE<jQ][¦� Z<ddQ[O

j]]Y ¥/0�. Q[ !Ij<�k[E ph 0]d�<j¦� GQNNIgI[jQ<Y IrdgIhhQ][ <[<YshQh j]]Y ¥IGOI. Q[

!Ij<Nk[E ph ��/IfÃ¦� ]g IpI[ jPI GQNNIgI[EI Q[ P]hj OI[]ZI gINIgI[EI ¥�gEPÄÉ Q[

!Ij<�k[E�h ph� POÂÊ¦� �YjP]kOP jPI GQNNIgI[EI Q[ [kZDIg Qh Y<gOI� jPI E]ZdYIjI

]pIgY<d ]N jPIQg j]d GQNNIgI[jQ<YYs IrdgIhhIG OI[Ih <[G ]kg <[<YshIh hkOOIhj jP<j qI

<gI ]Dj<Q[Q[O IfkQp<YI[EI Q[ jPI Z]hj QZd<EjNkY gIhkYjh� �[GIIG� qI N]k[G jPgII ]kj

]N NQpI ]N jPI dkDYQE<jQ][�h j]d kdgIOkY<jIG OI[Ih� <[G jq] ]kj ]N NQpI ]N jPI

dkDYQE<jQ][�h j]d G]q[gIOkY<jIG OI[Ih� Q[ !Ij<�k[E�h j]d NQpI kdgIOkY<jIG <[G

G]q[gIOkY<jIG�OI[Ih��gIhdIEjQpIYs���qPI[�<gg<[OIG�Ds�N]YG�EP<[OI�

�kgjPIgZ]gI� qI qIgI <DYI j] QGI[jQNs X[]q[ D<EjIgQ< Q[ jPI !/���ZZk[I hkDhIj ]N


.
h Ds QGI[jQNsQ[O jPI �� ZQEg]DIh Q[ 
!/Â E]Zd<gIG j] D]jP 
!/Ã <[G 
!/Ä

hkDjsdIh� <h QGI[jQNQIG Ds !Ij<�k[E�h IGOI. hjId� �kh]D<EjIgQ< P<pI Y][O DII[

<hh]EQ<jIG qQjP E]Y]gIEj<Y E<[EIg GIpIY]dZI[j ¥�<Q Ij <Y�� ÃÁÂÉ� �<] Ij <Y�� ÃÁÂÆ�
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0P]Z<h Ij <Y�� ÃÁÂÊ� 8� 9I Ij <Y�� ÃÁÂÈ¦ qPQYI +gIp]jIYY< Q[EYkGIh hdIEQIh jP<j Q[P<DQj

jPI ]g<Y E<pQjs� jPIgI P<pI <Yh] DII[ +gIp]jIYY< hdIEQIh jP<j qIgI N]k[G j] DI

<Dk[G<[j Q[ 
.
 E]P]gjh ¥�<Q Ij <Y�� ÃÁÂÉ� �YIZIg Ij <Y�� ÃÁÂÉ� �<] Ij <Y�� ÃÁÂÆ¦� �[

YQ[I qQjP jPQh� +�!+h qIgI <Yh] N]k[G j] DI gIY<jQpIYs Z]gI <Dk[G<[j Q[ jPI 
!/Â

E]P]gj kd][ Q[pIhjQO<jQ][ jPg]kOP !Ij<�k[E�h . hPQ[s <ddYQE<jQ][� 0PI Q[p]YpIZI[j

]N jPIhI D<EjIgQ< Q[ 
!/Â� <h qIYY <h < gIY<jQpIYs PQOPIg <Dk[G<[EI ]N dg]jIQ[h

E][jgQDkjQ[O j] DQ]hs[jPIhQh ]N +�!+h Q[ 
!/Â� Q[GQE<jIh < g]YI N]g ZQEg]]gO<[QhZh Q[

jPI QZZk[I gIhd][hIh jP<j GgQpI jPI GIpIY]dZI[j ]N 
.
 Q[ jPIhI jkZ]gh� 0PQh Qh

NkgjPIg hkdd]gjIG Ds E]ggIY<jQ][ qQjP P]hj OI[Ih Q[p]YpIG Q[ Q[NY<ZZ<jQ][ <[G�]g


.
 GIpIY]dZI[j <h N]k[G khQ[O !Ij<�k[E�h /dI<gZ<[ E]ggIY<jQ][ hjId� 0PI Y<EX ]N

hQO[QNQE<[jYs <Dk[G<[j ZQEg]]gO<[QhZh Q[ 
!/Ã <[G 
!/Ä Z<s gINYIEj jP<j jPI 
.


GIpIY]dZI[j�Q[�jPIhI�hkDjsdIh�<gI�[]j�<h�GIdI[GI[j�][�QZZk[I�GshgIOkY<jQ][�

7I EgI<jIG !Ij<�k[E qQjP jPI <QZ ]N QGI[jQNsQ[O ZQEg]DIh <[G jPIQg Nk[EjQ][<Y

E][jgQDkjQ][ Q[ < ZQEg]DQ]ZI I[pQg][ZI[j� $[I ]N jPI Z]hj qQGIYs khIG d<EX<OIh

N]g jPQh Qh �1!�["Ã ¥�g<[v]h< Ij <Y�� ÃÁÂÉ¦ Dkj qI NQ[G jPI j<r][]ZQE QGI[jQNQE<jQ][

OI[Ig<jIG Ds �1!�["Ã j] DI YQZQjIG� DIE<khI ]N Qjh gIYQ<[EI ][ Z<gXIg OI[Ih� 7I

G] <EX[]qYIGOI jP<j� IhdIEQ<YYs <j jPI Á�ÁÁÂÚ <Dk[G<[EI Ekj]NN� h]ZI ]N jPIhI

hdIEQIh qI <gI hIIQ[O E]kYG DI N<YhI d]hQjQpIh� ]g jP<j jPIhI E]kYG DI E][j<ZQ[<[jh

Ng]Z hIfkI[EQ[O <[G dg]EIhhQ[O XQjh khIG ¥�]NN<k Ij <Y�� ÃÁÂÉ� /<YjIg Ij <Y�� ÃÁÂÅ¦�

7I q]kYG E<kjQ][ khIgh Q[ Q[jIgdgIjQ[O G<j< Ng]Z ZQEg]DIh ]N pIgs Y]q <Dk[G<[EIh

<[G q]kYG gIE]ZZI[G N]YY]qQ[O /<YjIg <[G 
]YYI<OkIh� ¥ÃÁÂÅ¦ <GpQEI ]N Q[EYkGQ[O

[IO<jQpI E][jg]Y h<ZdYIh Q[ hIfkI[EQ[O� �[GIIG qI E]kYG DI hIIQ[O jPIhI INNIEjh

kd][ Y]]XQ[O <j jPI ZQEg]DIh E]ggIY<jQ[O qQjP hQO[QNQE<[jYs <Dk[G<[j P]hj OI[Ih Q[
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.
 h<ZdYIh Ng]Z +.�"�ÅÂÄÊÆÇ� 7PQYI 
� YkhQj<[Q<I Qh <[ ]dd]gjk[QhjQE d<jP]OI[

E<khQ[O E<[GQGIZQ< ¥�Ih[]h�$YYQpQIg Ij <Y�� ÃÁÂÂ� �gEZIgs Ij <Y�� ÂÊÊÊ¦ d]hhQDYs

IrdY]QjQ[O jPI Y]qIgIG QZZk[I gIhd][hIh Q[ E<[EIg d<jQI[jh ¥�hY<[Q Ij <Y�� ÃÁÂÉ¦� <[G

h]ZI /jgIdj]E]EEkh hdIEQIh P<pI dgIpQ]khYs DII[ QZdYQE<jIG Q[ 
.
 ¥�kZ<g Ij <Y��

ÃÁÂÈ� 8� 8Q< Ij <Y�� ÃÁÃÁ¦� qQjP /� ds]OI[Ih P<pQ[O DII[ X[]q[ j] E<khI Q[p<hQpI

Q[NIEjQ][h Q[ PkZ<[h ¥+<gXh Ij <Y�� ÃÁÂÆ¦� 
kdgQ<pQGkh [IE<j]g ¥N]gZIgYs X[]q[ <h

.<Yhj][Q< Ikjg]dP< ¥.IQ[IEXI ² /jIQ[DoEPIY� ÃÁÁÊ¦� Qh < h]QY D<EjIgQkZ jP<j Z<s DI <

hIfkI[EQ[O E][j<ZQ[<[j Q[ jPQh G<j<hIj� 
kdgQ<pQGkh <[G .<Yhj][Q< hdIEQIh P<pI DII[

dgIpQ]khYs QGI[jQNQIG <h E]ZZ][ E][j<ZQ[<[jh Q[ ZIj<�]ZQEh hjkGQIh ¥!� �k] Ij <Y��

ÃÁÂÊ��/<YjIg�Ij�<Y���ÃÁÂÅ¦�

!Ij<�k[E <[<YsvIh P]hj <[G ZQEg]DQ]ZI gI<Gh� dg]pQGQ[O < khIg�NgQI[GYs� Q[jIg<EjQpI

. hPQ[s <ddYQE<jQ][ j] Q[pIhjQO<jI gIhkYjh� Z]hj khINkY N]g jP]hI qQjP E<[GQG<jI

ZQEg]DIh <[G Nk[EjQ][ Q[ ZQ[G� ]g N]g IrdY]g<j]gs <[<YshIh ]N jPI EP<g<EjIgQhjQEh ]N <

khIg�h G<j<hIj� �]q[hjgI<Z <[<YshQh� hkEP <h GQNNIgI[jQ<Y <Dk[G<[EI ]N ZQEg]DIh� E<[

<Yh] N<EQYQj<jI d<ghQ[O ]N j<DYIh Q[ jPI hPQ[s <ddYQE<jQ][� �jh gIhkYjh <Yh] dg]pQGI

d]jI[jQ<Y hj<gjQ[O d]Q[jh N]g Z]gI Q[�GIdjP <[<YshIh ]g Psd]jPIhQh OI[Ig<jQ][ N]g

IrdIgQZI[j<Y dg]EIGkgIh� .IhkYjh Q[ ��jhp� N]gZ<jh <gI <Yh] dg]pQGIG N]g khI Q[ ]jPIg

G]q[hjgI<Z DQ]Q[N]gZ<jQEh <ddYQE<jQ][h� �]g Q[hj<[EI� qPQYI qI Q[QjQ<YYs Q[EYkGIG

IGOI. <h < j]]Y j] IrdY]gI GQNNIgI[jQ<Y IrdgIhhQ][�<Dk[G<[EI <[<YshQh� <h Qj P<G DII[

GIhEgQDIG Ds 0P]ghI[ Ij <Y�� ¥ÃÁÂÇ¦ <h <DYI j] GQhjQ[OkQhP jgkI GQNNIgI[jQ<YYs <Dk[G<[j

j<r< Q[ ÂÇ/ G<j<hIjh� qI khIG ��/IfÃ N]g hkDhIfkI[j <[<YshIh Q[ 
P<djIgh Ä <[G Å ]N

jPQh jPIhQh� <h qI N]k[G ��/IfÃ Z]gI <ZI[<DYI N]g jPI GIhQO[ N]gZkY<h qI [IIGIG
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j] E<ggs ]kj ]kg <[<YshIh� ��/IfÃ q<h <Yh] N]k[G j] DI E][hQhjI[j Q[ N<YhI d]hQjQpI

g<jIh��E][E]gG<[EI��d]qIg��<[G�E]Zdkj<jQ][<Y�jQZI ¥
<YO<g]�Ij�<Y���ÃÁÃÁ¦�

7PQYI jPQh ZIjP]G q<h GIpIY]dIG N]g < ZIj<jg<[hEgQdj]ZQE G<j<hIj� Qj Qh <Yh] hkQj<DYI

N]g ZIj<OI[]ZQE G<j< Q[dkj N]g jPI ZQEg]DQ]ZI <[<YshQh d]gjQ][ ]N jPI dQdIYQ[I� �h

�<QWk ¥!I[vIY Ij <Y�� ÃÁÂÇ¦ QGI[jQNQIh < hQ[OYI DIhj dg]jIQ[ Z<jEP ¥]g ZkYjQdYI Z<jEPIh

qQjP Ifk<Y hE]gIh¦ ]N < gI<G� qI gIE]ZZI[G Qjh kh<OI N]g hP]gj�gI<G G<j<hIjh� �[

IrEIdjQ][ E]kYG DI Z<GI N]g Y][O gI<G hIjh Q[ qPQEP jPI khIg Qh EIgj<Q[ <[ Q[dkj gI<G

qQYY�][Ys�hd<[�][I�dg]jIQ[�

7I khIG jPI !Ij<�k[E dQdIYQ[I j] E]Zd<gI OI[Ih <[G ZQEg]DIh DIjqII[ ]g <Z][O

Og]kdh� Dkj IrdY]g<j]gs <[<YshIh ]N G<j<hIjh Ng]Z hQ[OYI Og]kdh E<[ <Yh] DI E<ggQIG

]kj�

Ã�Ç�
][EYkhQ][

�IgI qI dgIhI[jIG !Ij<�k[E� < dQdIYQ[I jP<j Qh < ][I�hj]d hP]d N]g <[<YsvQ[O P]hj

<[G ZQEg]DQ]ZI hIfkI[EQ[O gI<Gh <[G jPIQg gIY<jQ][hPQdh� 7I N]k[G jP<j qI

QGI[jQNQIG Z]gI ZQEg]DIh Q[ ]kg jIhj G<j<hIjh khQ[O !Ij<�k[E E]Zd<gIG j]

�1!�["Ã� 7I P<pI khIG !Ij<�k[E j] GIjIgZQ[I jP<j ZQEg]DIh dgIpQ]khYs X[]q[

j] P<pI <hh]EQ<jQ][h qQjP 
.
 <gI Q[GIIG gIY<jQpIYs Z]gI <Dk[G<[j Q[ 
.
 h<ZdYIh

E]Zd<gIG j] []gZ<Y h<ZdYIh� �kgjPIgZ]gI� qI qIgI <DYI j] khI !Ij<�k[E j]

PQOPYQOPj jP<j jPIhI ZQEg]]gO<[QhZh E]kYG E][jgQDkjI j] 
.
 dg]OgIhhQ][ jPg]kOP

d]Ys<ZQ[I�dg]GkEjQ][�

��
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�]g < G<j<hIj qQjP Z]gI jP<[ jq] Og]kdh� qI P<pI <Yh] khIG !Ij<�k[E j] QGI[jQNs

<Dk[G<[j D<EjIgQ< Q[ < 
.
 hkDjsdI <hh]EQ<jIG qQjP QZZk[I gIhd][hIh� qPQYI

E][pIghIYs� qI P<pI []j DII[ <DYI j] QGI[jQNs hQO[QNQE<[j ZQEg]DIh Q[ jPI ]jPIg 
.


hkDjsdIh� !Ij<�k[E�h /dI<gZ<[ E]ggIY<jQ][ hjId hP]qIG jP<j jPI hQO[QNQE<[j D<EjIgQ<

E]ggIY<jI qQjP PkZ<[ ���h jP<j Nk[EjQ][ Q[ QZZk[I gIhd][hIh <[G 
.
 dg]OgIhhQ][�

7I hP]qIG jP<j !Ij<�k[E q<h <DYI j] QGI[jQNs E<[GQG<jI ZQEg]]gO<[QhZh jP<j

GQNNIgI[jQ<jI h<ZdYI Og]kdh <[G dg]pQGI Q[hQOPj ][ jPI Nk[EjQ][<Y E<d<EQjQIh ]N jPIhI

E<[GQG<jIh�

��
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Ä�Â��<EXOg]k[G


]Y]gIEj<Y E<[EIg ¥
.
¦ jkZ]gh IrQhj Q[ < E]ZdYIr ZQEg]I[pQg][ZI[j qP]hI

E]Zd]hQjQ][ OgI<jYs <NNIEjh jPI jkZ]g�h dg]OgIhhQ][� dg]O[]hjQEh� <[G jPIg<ds

gIhd][hI ¥�[OIYY Ij <Y�� ÃÁÃÁ� 
]Y<[OIY] Ij <Y�� ÃÁÂÈ¦� 0PIhI ZQEg]I[pQg][ZI[j

E]Zd][I[jh Q[EYkGI E<[EIg <hh]EQ<jIG NQDg]DY<hjh ¥
��¦� gIhd][hQDYI N]g []gZ<Y

Z<Q[jI[<[EI ]N jPI D<hIZI[j ZIZDg<[I� I[G]jPIYQ<Y EIYYh� dIgQEsjIh� <[G dY<jIYIjh�

qPQEP P<pI g]YIh Q[ GIpIY]dZI[j <[G Nk[EjQ][ ]N DY]]G <[G YsZdP pIhhIYh� <[G qPI[

dIgjkgDIG E]kYG YI<G j] <[OQ]OI[IhQh� <[G QZZk[I EIYYh� !QEg]DIh Z<s <Yh] <NNIEj

jPI�D<Y<[EI�Q[�jPQh�jkZ]g�ZQEg]I[pQg][ZI[j ¥
]Y<[OIY] Ij�<Y���ÃÁÂÈ¦�

�ZZk[I�EIYY Q[NQYjg<jQ][ P<h pQj<Y� Dkj E][NYQEjQ[O XIs g]YIh Q[ 
.
� 0kZ]g�hdIEQNQE

<[jQOI[h E<[ dgQZI jPI QZZk[I hshjIZ N]g jkZ]g EIYY XQYYQ[O Ds jkZ]g Q[NQYjg<jQ[O

YsZdP]EsjIh ¥0� h¦ <[G [<jkg<Y XQYYIg ¥"�¦ EIYYh� 7QjPQ[ jPI ZQEg]I[pQg][ZI[j� jPIhI

p<gQ]kh hQO[<Yh Z<s <Yh] E][jgQDkjI j] EPg][QE Q[NY<ZZ<jQ][ ]g QZZk[I Ip<hQ][ <[G

IhE<dI� <h qIYY <h hQO[<Yh N]g EIYY Og]qjP <[G p<hEkY<g EP<[OIh ¥
]Y<[OIY] Ij <Y�� ÃÁÂÈ�

!<gXZ<[ ² /PQ<]� ÃÁÂÆ¦� 
sj]XQ[Ih P<pI <Yh] DII[ hP]q[ j] P<pI ]dd]hQ[O INNIEjh

][ E<[EIg dg]OgIhhQ][� qQjP Esj]XQ[Ih � �Ç� � �ÂÈ� <[G � �Âȕ OI[Ig<YYs pQIqIG <h

jkZ]g dg]Z]jQ[O <[G � �ÂÃ� ��"�Ȗ� <[G � �ÂÉ <h jkZ]g hkddgIhhQpI ¥!<OIg Ij <Y��

ÃÁÂÇ� 7Ihj Ij <Y�� ÃÁÂÆ¦� /]ZI� hkEP <h � �ÂÁ� Z<s P<pI ]dd]hQ[O INNIEjh� DIQ[O <

gIOkY<j]gs Esj]XQ[I ¥!<OIg Ij <Y�� ÃÁÂÇ¦� 0�EIYYh� qP]hI dgIhI[EI <gI Y<gOIYs N<p]g<DYI

Q[ E<[EIg� E<[ <Yh] dg]Z]jI jPI dg]GkEjQ][ ]N Og]qjP N<Ej]gh <[G jkZ]g dg]Z]jQ[O

Esj]XQ[Ih ¥7<YG[Ig�Ij�<Y���ÃÁÁÇ¦�
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0PI QZd]gj<[EI ]N QZZk[I gIhd][hIh Q[ 
.
 Qh gINYIEjIG Q[ Qjh hkDjsdIh� 
.


hkDjsdIh <gI E<jIO]gQIh <hEgQDIG j] jkZ]gh qQjP jPI h<ZI hIj ]N GINQ[Q[O

EP<g<EjIgQhjQEh� �QNNIgI[j hjkGQIh P<pI dg]d]hIG GQNNIgI[j hkDjsdQ[O hshjIZh D<hIG ][
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ZIhI[EPsZ<Y EP<g<EjIgQhjQEh ¥.]GgQOkIv�/<Y<h Ij <Y�� ÃÁÂÈ¦� � ZIj<�<[<YshQh P<h

QGI[jQNQIG N]kg E][hI[hkh Z]YIEkY<g hkDjsdIh ¥
!/Â � 
!/Å¦ ¥�kQ[[Is Ij <Y�� ÃÁÂÆ¦�

/kDhIfkI[j hjkGQIh ][ jPI QZZk[I gIhd][hIh Q[ jPI Z]YIEkY<g hkDjsdIh P<pI hP]q[

jP<j qPQYI 
!/Â ¥!/���ZZk[I¦ P<h Q[EgI<hIG [kZDIgh ]N EIYYh <hh]EQ<jIG qQjP

QZZk[I <EjQp<jQ][� 
!/Å ¥ZIhI[EPsZ<Y¦ P<h <[ Q[NY<ZIG dPI[]jsdI <[G Qh

EP<g<EjIgQvIG Ds QZZk[]hkddgIhhQpI EIYY d]dkY<jQ][h ¥�IEPj Ij <Y�� ÃÁÂÇ�

�QI[hjZ<[[ Ij <Y�� ÃÁÂÈ� �<gdQ[hXQ Ij <Y�� ÃÁÂÈ¦� 
!/Å Qh <hh]EQ<jIG qQjP jPI Y]qIhj

]pIg<YY hkgpQp<Y g<jI ¥�kQ[[Is Ij <Y�� ÃÁÂÆ¦� qPQYI 
!/Â P<h jPI Y]qIhj hkgpQp<Y g<jI

<NjIg gIY<dhI� !/� jkZ]gh OI[Ig<YYs P<pI N<p]g<DYI ]pIg<YY dg]O[]hQh ¥�IEPj Ij <Y��

ÃÁÂÇ� �<YI Ij <Y�� ÃÁÂÉ¦� 1[GIghj<[GQ[O jPI E]ZdYQE<jIG D<Y<[EI Q[p]YpIG Q[ QZZk[I

gIhd][hIh <[G 
.
 dg]OgIhhQ][ Qh QZd]gj<[j N]g QZdg]pQ[O GQhI<hI dg]O[]hQh <[G

jPIg<ds�gIhd][hIh�

$kg k[GIghj<[GQ[O ]N jPI g]YI QZZk[I gIhd][hIh P<pI Q[ 
.
 dg]O[]hIh E<[[]j DI

E]ZdYIjI qQjP]kj <[ <q<gI[Ihh ]N jPI Q[NYkI[EI ]N jPI ZQEg]DQ]ZI� 0PQh Qh

IpQGI[EIG Ds jPI GIEgI<hIG jkZ]g hkhEIdjQDQYQjs Q[ OIgZ�NgII g<jh E]Zd<gIG j]

E][pI[jQ][<Y g<jh kd][ E<gEQ[]OI[ Q[jg]GkEjQ][ ¥�<[[Is Ij <Y�� ÃÁÃÁ� .IGGs Ij <Y��
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]dd]gjk[Qjs N]g kh j] Q[pIhjQO<jI P]q ZQEg]DIh Q[ jPIhI jkZ]g hkDjsdIh Z<s

E][jgQDkjI j] jPI QZZk[I gIhd][hIh YI<GQ[O j] IQjPIg <[jQ�jkZ]g <EjQpQjs� ]g jkZ]g

dg]OgIhhQ][� 7I jPIgIN]gI h]kOPj j] GIjIgZQ[I P]q ZQEg]DIh Ng]Z jPI 
!/Â <[G
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�NjIg jgQZZQ[O qQjP /]YIr<-�ÛÛ� qI g<[ jPI ÃÇÁ h<ZdYIh jPg]kOP jPI !Ij<�k[E

dQdIYQ[I ¥�� ��  � /kYQj Ij <Y�� ÃÁÃÁ¦ khQ[O GIN<kYj hIjjQ[Oh� k[YIhh ]jPIgqQhI hj<jIG�

�gQINYs� !Ij<�k[E khIh /0�. ¥�]DQ[ Ij <Y�� ÃÁÂÄ¦ j] Z<d gI<Gh j] < PkZ<[ OI[]ZI
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q<h�[]j�khIG��0PQh�g<[XQ[O�dY<EIh�jPI�OI[Ih�qQjP�Y]qIhj�d�p<YkIh�<[G�d]hQjQpI�Y]OÃ

N]YG�EP<[OI�<j�jPI�j]d�]N�jPI�YQhj��<[G�jPI�OI[Ih�qQjP�Y]qIhj�d�p<YkIh�<[G�[IO<jQpI

Y]OÃ N]YG�EP<[OI�<j�jPI�D]jj]Z�]N�jPI�YQhj���I[Ih <j�jPI�j]d�]N�jPI�YQhj�E][jgQDkjI�j]
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�g]Z jPI gIhkYjh ]N jPI !Ij<�k[E <[<YshQh� qI O<jPIgIG g<q E]k[jh ]N ZQEg]DI

j<r][]ZQIh Q[j] < +PsY]hIf ]DWIEj ¥!E!kgGQI ² �]YZIh� ÃÁÂÄ¦� qQjP ZIj<G<j<

Q[N]gZ<jQ][ ][ jPIQg gIhdIEjQpI 
!/� 7I khIG ��/IfÃ j] QGI[jQNs GQNNIgI[jQ<YYs

<Dk[G<[j ZQEg]DIh Q[ IQjPIg 
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!/Å E]Zd<gIG j] jPI <pIg<OI ]N jPI ]jPIg

jPgII hkDjsdIh� 7I E][hQGIgIG ZQEg]DIh j] DI GQNNIgI[jQ<YYs <Dk[G<[j Q[ < 
!/ QN Qj

P<G�<�Y]OÃ N]YG�EP<[OI�à�Á�<[G�<GWkhjIG�d�p<YkI ß Á�ÁÆ�

�Ij<QYIG <[<YshQh Z<s DI N]k[G <j Pjjdh���OQjY<D�E]Z�<YhkYQjÁÉ�

ÃÁÃÂ¢k]E¢Z<hhIs¢Ydh�EgE���jgII�Z<hjIg��Q]Q[N]gZ<jQEh�E]ZZQj�ÉGDEÄÁIÄ�

Ä�Ã�È� Qd]d]Ysh<EEP<gQGI��hh]EQ<jIG��<EjIgQ<
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Á�À�ÂÀ� <[G À�À�ÃÀ ���¦� �<EjIg]QGIh Ng<OQYQh ¥Â�Á�Ä� Á�À�ÀÅ� <[G Á�À�ÄÅ ���¦� <[G
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À�Å �Ã¦ khQ[O �<EjIgQ<Y
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ÂÁÁÁ�ÂÁÁ� +/¦ <h dIg jPI Z<[kN<EjkgIg�h Q[hjgkEjQ][h� gIhkYjQ[O Q[ < NQ[<Y sQIYG ]N ÄÁ

�O�Z ]N  +/� �� dIgQ]G][jQEkZ <[G �� Ng<OQYQh hjg<Q[h <gI d<gj ]N jPI �kZ<[

!QEg]DQ]ZI +g]WIEj gINIgI[EI hjg<Q[h E]YYIEjQ][ ¥�kjjI[P]qIg Ij <Y�� ÃÁÂÃ� !IjPK Ij
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7I ZI<hkgIG hIEgIjIG Esj]XQ[I IrdgIhhQ][ N]YY]qQ[O jPI Z<[kN<EjkgIg�h Q[hjgkEjQ][h

N]g  IOI[G+YIr �kZ<[ �[NY<ZZ<jQ][ +<[IY Â ¥
<j []� ÈÅÁÉÁÊ¦ ][ < �IEXZ<[ 
]kYjIg


sj]ZQEh �
ÆÁÁ �Y]q 
sj]ZIjgs �[<YsvIg�  IOI[G+YIr �kZ<[ �[NY<ZZ<jQ][ +<[IY Â
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qIgI ]Dj<Q[IG� 7I khIG jPI  IOI[GdYIr /]Njq<gI ¥7Q[G]qh pIghQ][ É ]g !<E$/

pIghQ][ È�Â� khQ[O jPI Æ�d<g<ZIjIg EkgpI NQjjQ[O Z]GIY¦ j] <hhIhh NQ[<Y E][EI[jg<jQ][h

]N jPI Esj]XQ[Ih jIhjIG� �Q[<Y Esj]XQ[I E][EI[jg<jQ][h qIgI ]Dj<Q[IG Ng]Z <j YI<hj
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0�EIYYh��<YY]qQ[O�jkZ]g�j]YIg<[EI�
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Ä�Ä�Ä �kh]D<EjIgQkZ <[G �<EjIg]QGIh Ng<OQYQh hdIEQIh 
][jgQDkjI j]  +/

�Q]hs[jPIjQE�+g]EIhhIh�Q[�
!/Â

7I N]k[G ÃÊÆ ZQEg]DQ<Y hdIEQIh jP<j qIgI GQNNIgI[jQ<YYs <Dk[G<[j ¥��¦ Q[ 
!/Â

E]Zd<gIG j] jPI ]jPIg 
!/ hkDjsdIh ¥<GWkhjIG d�p<YkI ßÁ�ÁÆ¦� �h < DgQGOI DIjqII[

jPI ���h Q[ ]kg P]hj G<j<hIj <[G jPIhI �� ZQEg]DIh� qI hIYIEjIG N]g D<EjIgQ< jP<j

P<pI dg]jIQ[h <[[]j<jIG qQjP jPI �I[I $[j]Y]Os jIgZh � QdQG � �Q]hs[jPIjQE

+g]EIhh� ]g � Qd]d]Ysh<EEP<gQGI �Q]hs[jPIjQE +g]EIhh� ¥hII !IjP]Gh¦� qPQEP

QGI[jQNQIG ÃÁ D<EjIgQ<Y hdIEQIh ]kj ]N jPI ÃÊÆ ZQEg]DIh ¥�QOkgI Ä�Å<¦� "]j<DYs� qI

QGI[jQNQIG �kh]D<EjIgQkZ <[G �<EjIg]QGIh <h <Z][O jPI <Dk[G<[j D<EjIgQ< qQjP  +/

dg]EIhhIh� 0PIhI jq] OI[Ig< P<pI dgIpQ]khYs DII[ QZdYQE<jIG Q[ jPI dg]OgIhhQ][ ]N


.
 ¥�<Q Ij <Y�� ÃÁÂÉ� �]]GqQ[ Ij <Y�� ÃÁÂÂ� 7k Ij <Y�� ÃÁÁÊ� 8� 9I Ij <Y�� ÃÁÂÈ¦� 7I

N]EkhIG ][ �kh]D<EjIgQkZ dIgQ]G][jQEkZ <[G �<EjIg]QGIh Ng<OQYQh ¥�QOkgI Ä�ÅD¦�

�[jIg]j]rQOI[QE �� Ng<OQYQh ¥�0��¦ Qh <hh]EQ<jIG qQjP QZZk[I <EjQp<jQ][� <[G jPI ��

Ng<OQYQh j]rQ[ ¥DNj¦ E<khIh <[ Q[EgI<hI Q[ gI<EjQpI ]rsOI[ hdIEQIh ¥.$/¦ dg]GkEjQ][ <[G

�"� G<Z<OI� <h qIYY <h ��E<GPIgQ[ EYI<p<OI YI<GQ[O j] EIYY dg]YQNIg<jQ][ ¥�]]GqQ[ Ij

<Y�� ÃÁÂÂ� 7k Ij <Y�� ÃÁÁÊ¦� �� Ng<OQYQh Qh <Yh] <Z][O jPI Z]hj I[gQEPIG D<EjIgQ<Y

hdIEQIh Q[ < ZkYjQ�E]P]gj <[<YshQh ]N 
.
 ¥�<Q Ij <Y�� ÃÁÂÉ¦� �� dIgQ]G][jQEkZ q<h

gId]gjIG j] DI I[gQEPIG Q[ GINQEQI[j !!. ¥G!!.¦ jkZ]gh E]Zd<gIG j] dg]NQEQI[j

!!. ¥d!!. jkZ]gh¦ ¥�<YI Ij <Y�� ÃÁÂÉ¦ <[G N]k[G Q[ 
.
 jQhhkIh Q[ hIpIg<Y hjkGQIh

gIpQIqIG N]g jPI g]YI ]N �kh]D<EjIgQ< Q[ 
.
 ¥�khh<[ Ij <Y�� ÃÁÂÈ¦� 7I khIG jPIhI

D<EjIgQ< j] Q[pIhjQO<jI jPI d]jI[jQ<Y Q[jIg<EjQ][ DIjqII[ jPI �� dIgQ]G][jQEkZ <[G ��

Ng<OQYQh  +/�<[G�QZZk[I�gIhd][hIh�Q[�P]hj�EIYYh�
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�QOkgI Ä�Å� �QNNIgI[jQ<YYs <Dk[G<[j ZQEg]DIh Q[ 
!/Â� �� �QNNIgI[jQ<YYs <Dk[G<[j ¥��¦ �<EjIgQ< Q[


!/Â qQjP YQd]d]Ysh<EEP<gQGI ]g YQdQG�� DQ]hs[jPIjQE dg]EIhh <[[]j<jQ][h� �Z][O jPI �� ZQEg]DIh

N]k[G Q[ 
!/Â E]Zd<gIG j] jPI ]jPIg jPgII hkDjsdIh� qI QGI[jQNQIG ZQEg]DIh jP<j <gI <[[]j<jIG

qQjP  +/�gIY<jIG dg]EIhhIh� �� �� dIgQ]G][jQEkZ <[G �� Ng<OQYQh ��/IfÃ []gZ<YQvIG E]k[jh Q[ 
!/Â

E]Zd<gIG j] ]jPIg hkDjsdIh� 7I N]EkhIG ][ �� dIgQ]G][jQEkZ <[G �� Ng<OQYQh� 0PIhI dY]jh hP]q

jPIQg E]k[j GQhjgQDkjQ][h Q[ 
!/Â E]Zd<gIG j] jPIQg E]k[j GQhjgQDkjQ][h Q[ jPI ]jPIg jPgII

hkDjsdIh�

Y]OÁ�
ÜY]OÃ N]YG�EP<[OI���
ÜY]OÃ N]YG�EP<[OI� d�<GWÜ<GWkhjIG d�p<YkI

Ä�Ä�Å 
!/Å P<h �IqIg �QNNIgI[jQ<YYs �Dk[G<[j �<EjIgQ< qQjP  +/

+g]EIhhIh

�[ E][jg<hj j] jPI ÃÊÆ ZQEg]DIh jP<j qI N]k[G j] DI GQNNIgI[jQ<YYs <Dk[G<[j Q[ 
!/Â�

][Ys ÂÃÈ ZQEg]DIh qIgI N]k[G j] DI GQNNIgI[jQ<YYs Z]gI <Dk[G<[j Q[ 
!/Å E]Zd<gIG

j] jPI ]jPIg jPgII hkDjsdIh� $N jPIhI� jPIgI qIgI ][Ys jPgII D<EjIgQ< qQjP dg]jIQ[h

<[[]j<jIG qQjP  +/ ]g  QdQG�� DQ]hs[jPIjQE dg]EIhhIh ¥�QOkgI Ä�Æ�¦� $[I ]N jPIhI� +�

<h<EEP<g]YsjQE< ¥�QOkgI Ä�Æ�¦� P<h dgIpQ]khYs DII[ QGI[jQNQIG <h < 
.
 Z<gXIg Q[
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ZkYjQ�E]P]gj <[<YshIh ¥�<Q Ij <Y�� ÃÁÂÉ� 0P]Z<h Ij <Y�� ÃÁÂÊ¦� <[G qI hIYIEjIG Qj j]

NkgjPIg�Q[pIhjQO<jI�Qjh�INNIEjh�][�jPI�QZZk[I�gIhd][hI�khQ[O Q[�pQjg] IrdIgQZI[jh�

�QOkgI Ä�Æ� �QNNIgI[jQ<YYs <Dk[G<[j ZQEg]DIh Q[ 
!/Å� �� �QNNIgI[jQ<YYs <Dk[G<[j ¥��¦ �<EjIgQ< Q[


!/Å qQjP YQd]d]Ysh<EEP<gQGI ]g YQdQG�� DQ]hs[jPIjQE dg]EIhh <[[]j<jQ][h� �Z][O jPI �� ZQEg]DIh

N]k[G Q[ 
!/Å E]Zd<gIG j] jPI ]jPIg jPgII hkDjsdIh� qI QGI[jQNQIG ZQEg]DIh jP<j <gI <[[]j<jIG

qQjP  +/�gIY<jIG dg]EIhhIh� �� +� <h<EEP<g]YsjQE< []gZ<YQvIG E]k[jh Q[ 
!/Å E]Zd<gIG j] ]jPIg

hkDjsdIh� 7I EP]hI j] N]Ekh ][ +� <h<EEP<g]YsjQE<� 0PQh dY]j hP]qh Qjh E]k[j GQhjgQDkjQ][ Q[ 
!/Â

E]Zd<gIG�j]�Qjh�E]k[j�GQhjgQDkjQ][�Q[�jPI�]jPIg�jPgII�hkDjsdIh�

Y]OÁ�
ÜY]OÃ N]YG�EP<[OI���
ÜY]OÃ N]YG�EP<[OI� d�<GWÜ<GWkhjIG d�p<YkI

Ä�Ä�Æ  +/ Ng]Z �QNNIgI[j �<EjIgQ<Y /dIEQIh P<pI �QNNIgI[j �NNIEjh ][


sj]XQ[I�.IYI<hI

7I q<[jIG j] GIjIgZQ[I jPI INNIEjh ]N jPI  +/ Ng]Z jPI jPgII hIYIEjIG D<EjIgQ< ][

QZZk[I EIYYh� hdIEQNQE<YYs ][ jPI gIYI<hI ]N Esj]XQ[Ih� 7I jPIgIN]gI Q[EkD<jIG hj]EX

EkYjkgIh ]N +�!
h qQjP Q[EgI<hQ[O E][EI[jg<jQ][h ]N  +/� Irjg<EjIG Ng]Z ��

dIgQ]G][jQEkZ ¥hjg<Q[h À�À�ÄÃ ¥�À¿¦� Á�À�ÂÀ� <[G À�À�ÃÀ ���¦ � �� Ng<OQYQh ¥hjg<Q[h

Â�Á�Ä� Á�À�ÀÅ� <[G Á�À�ÄÅ ���¦� ]g +� <h<EEP<g]YsjQE< ¥hjg<Q[h 

ÃÃ ¿¿À�� <[G 

À�Å

�Á ¦ ]pIg[QOPj� 7I N]EkhIG ][ jPI gIYI<hI ]N ��"�Ȗ� � �Ç� � �ÂÁ� � �ÂÃdÈÁ� � �Âȕ� <[G

� �ÂÉ� <h jPIhI qIgI dg]ZQ[I[j Esj]XQ[Ih hII[ Q[ ]kg OI[I hIj I[gQEPZI[j <[<YshQh�

qI Q[EYkGIG � �ÂÉ DIE<khI Qj P<h DII[ N]k[G j] hs[IgOQhI qQjP � �ÂÃ j] Q[EgI<hI
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dg]GkEjQ][ ]N ��"�Ȗ Q[ 0�EIYYh ¥0]ZQ[<O< Ij <Y�� ÃÁÁÁ¦� <[G � �ÂÁ DIE<khI Qj Qh X[]q[ <h

< gIOkY<j]gs Esj]XQ[I ¥��  Q Ij <Y�� ÃÁÃÁ� !<OIg Ij <Y�� ÃÁÂÇ� 7Ihj Ij <Y�� ÃÁÂÆ¦� 7I

N]k[G�jP<j�<YY�hjg<Q[h�qQjPQ[�<�hdIEQIh�P<G�hQZQY<g�INNIEjh�][�Esj]XQ[I�dg]GkEjQ][�

 +/ Ng]Z D]jP �� Ng<OQYQh <[G +� <h<EEP<g]YsjQE< Q[PQDQjIG jPI gIYI<hI ]N jPI ZI<hkgIG

Esj]XQ[Ih Q[ < E][EI[jg<jQ][ GIdI[GI[j Z<[[Ig� qQjP jPI PQOPIhj GIOgII ]N

Q[PQDQjQ][ ]DhIgpIG <j ÇÁÁ [O�Z ¥�QOkgI Ä�Ç� <[G Ä�Ç�� gIhdIEjQpIYs�

/kddYIZI[j<gs �QOkgI Ä�Å¦� 
][pIghIYs�  +/ Ng]Z �� dIgQ]G][jQEkZ hjg<Q[h hP]qIG

hjQZkY<j]gs INNIEjh ][ jPI Esj]XQ[Ih ]N Q[jIgIhj� qQjP Y]q E][EI[jg<jQ][h ]N  +/ ¥Ç

[O�Z ¦ E<khQ[O <[ Q[EgI<hI Q[ jPIQg hIEgIjQ][ E]Zd<gIG j] D<hIYQ[I +�!
 YIpIYh

¥�QOkgI Ä�Ç
�� /kddYIZI[j<gs �QOkgI Ä�Å¦� "] NkgjPIg Q[EgI<hIh qIgI ]DhIgpIG <j

PQOPIg� +/�YIpIYh�

�QOkgI Ä�Ç� /IEgIjIG � �Âȕ E][EI[jg<jQ][h ¥dO�Z ¦ <NjIg ]pIg[QOPj Q[EkD<jQ][ ]N +�!
h qQjP

GQNNIgI[j  +/ E][EI[jg<jQ][h ¥Ç [O�Z � ÇÁ [O�Z � ÇÁÁ [O�Z ¦ Ng]Z GQNNIgI[j hjg<Q[h ]N ��¦ ��

Ng<OQYQh� ��¦ �� dIgQ]G][jQEkZ� <[G 
�¦ +� <h<EEP<g]YsjQE< E]Zd<gIG j] +�!
 D<hIYQ[I ¥[]

jgI<jZI[j¦� �<hPIG YQ[Ih E][[IEj G<j< d]Q[jh Ng]Z jPI h<ZI hjg<Q[h� 
]Y]gh GQNNIgI[jQ<jI jPI

hjg<Q[h ]N I<EP hdIEQIh� /QZQY<g jgI[Gh qIgI hII[ N]g ]jPIg Esj]XQ[Ih ]N Q[jIgIhj ¥/kddYIZI[j<gs

�QOkgI�Ä�Å¦�
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�h <YY hjg<Q[h IrPQDQjIG jPI h<ZI INNIEjh ][ Esj]XQ[I gIYI<hI� qI EP]hI < hQ[OYI hjg<Q[

Ng]Z I<EP hdIEQIh� �� dIgQ]G][jQEkZ Á�À�ÂÀ� �� Ng<OQYQh Á�À�ÀÅ� <[G +� <h<EEP<g]YsjQE<



À�Å��Á� j]�khI�Q[�hkDhIfkI[j�IrdIgQZI[jh�

Ä�Ä�Ç �� Ng<OQYQh <[G +� <h<EEP<g]YsjQE<  +/ �[PQDQj /jQZkY<j]gs �NNIEjh ]N

 +/�Ng]Z ���dIgQ]G][jQEkZ Q[�
]�EkYjkgIh

0PI NQ[GQ[Oh GIhEgQDIG <D]pI hkOOIhj jP<j �� Ng<OQYQh <[G +� <h<EEP<g]YsjQE<  +/ E<[

Q[PQDQj Esj]XQ[I gIYI<hI� <[G �� dIgQ]G][jQEkZ  +/ E<[ hjQZkY<jI Qj� 0] NkgjPIg

Q[pIhjQO<jI jPI QZZk[I Z]GkY<j]gs INNIEjh ]N GQNNIgI[j  +/� qI jIhjIG qPIjPIg  +/

Ng]Z �� Ng<OQYQh Á�À�ÀÅ ]g +� <h<EEP<g]YsjQE< 

À�Å �Á E]kYG gIj<Q[ jPIQg Q[PQDQj]gs

dg]dIgjQIh ][ +�!
h qPI[ E]�EkYjkgIG qQjP  +/ Ng]Z QZZk[]hjQZkY<j]gs ��

dIgQ]G][jQEkZ Á�À�ÂÀ� �]g jPIhI IrdIgQZI[jh qI khIG jPI Y]qIhj E][EI[jg<jQ][ ]N ��

dIgQ]G][jQEkZ  +/ ¥Ç [O�Z ¦ <[G jPI PQOPIhj E][EI[jg<jQ][ ]N  +/ Ng]Z �� Ng<OQYQh ]g

+� <h<EEP<g]YsjQE< ¥ÇÁÁ [O�Z ¦� <h jPIhI gIhdIEjQpI E][EI[jg<jQ][h P<G jPI Y<gOIhj

INNIEjh ][ Esj]XQ[I dg]GkEjQ][ Q[ I<gYQIg IrdIgQZI[jh ¥�QOkgI Ä�Ç� /kddYIZI[j<gs

�QOkgI�Ä�Å¦�

+�!
h qIgI Q[EkD<jIG qQjP IQjPIg �� dIgQ]G][jQEkZ  +/ <Y][I� ]g Q[ E]ZDQ[<jQ][

qQjP IQjPIg �� Ng<OQYQh ]g +� <h<EEP<g]YsjQE<  +/� <[G Esj]XQ[I dg]GkEjQ][ q<h

ZI<hkgIG� 7I N]k[G jP<j jPI Q[EgI<hIG Esj]XQ[I dg]GkEjQ][ ]DhIgpIG Q[ jPI

dgIhI[EI ]N �� dIgQ]G][jQEkZ  +/ <Y][I q<h <jjI[k<jIG Ds E]�Q[EkD<jQ][ qQjP  +/

Ng]Z �� Ng<OQYQh ]g +� <h<EEP<g]YsjQE< ¥�QOkgI Ä�È¦� �� Ng<OQYQh  +/� qPI[ E]�EkYjkgIG

qQjP  +/ Ng]Z �� dIgQ]G][jQEkZ� gIGkEIG Esj]XQ[I hIEgIjQ][ j]q<gGh D<hIYQ[I YIpIYh
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<[G jPQh gIGkEjQ][ q<h hQO[QNQE<[j N]g � �Âȕ� � �ÂÉ� <[G � �Ç ¥
]PI[�h G OgI<jIg jP<[

�Á�É� N]g <YY� �QOkgI Ä�È� /kddYIZI[j<gs 0<DYI Ä�Â¦� 7I N]k[G < hQZQY<g jgI[G qQjP +�

<h<EEP<g]YsjQE<  +/� qPIgI Qjh <GGQjQ][ E<khIG < gIGkEjQ][ ]N Esj]XQ[I dg]GkEjQ][

j]q<gGh D<hIYQ[I +�!
 YIpIYh� <[G q<h hQO[QNQE<[j N]g � �ÂÁ� � �Âȕ� � �ÂÉ� <[G � �Ç

¥
]PI[�h�G�OgI<jIg�jP<[��Á�É��N]g�<YY� �QOkgI�Ä�È� /kddYIZI[j<gs�0<DYI�Ä�Ã¦�
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]g +��<h<EEP<g]YsjQE< ¥sIYY]q¦� 7I�hP]q�gIhkYjh�N]g Esj]XQ[Ih�]N�Q[jIgIhj �� � �Âȕ� �� ��"�Ȗ� 
� � �Ç� �� � �ÂÁ� �� � �ÂÃdÈÁ��<[G �� � �ÂÉ� ���dIgQ]G][jQEkZ Á�À�ÂÀ  +/�khIG�q<h�<j�<�E][EI[jg<jQ][

]N�Ç�[O�Z � ���Ng<OQYQh�Á�À�ÀÅ  +/�<[G +��<h<EEP<g]YsjQE< 

À�Å��Á  +/ khIG�qIgI�<j�<�E][EI[jg<jQ][�]N ÇÁÁ[O�Z � 6<YkIh�<gI�hP]q[�<h�dIgEI[j<OIh�]N�+�!
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Ü+�!
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Ä�Å��QhEkhhQ][

/jkGQIh ]N QZZk[I gIhd][hI Q[ 
.
 P<pI gId]gjIG E][NYQEjQ[O NQ[GQ[Oh� qPIgI jPIs

E<[ IQjPIg Q[GkEI jkZ]g gIOgIhhQ][ <[G EIYY GI<jP� ]g YI<G j] E<[EIg dg]OgIhhQ][

jPg]kOP EPg][QE Q[NY<ZZ<jQ][ <[G IpI[ Q[NYkI[EI <[OQ]OI[QE hQO[<YQ[O� 0PQh GIYQE<jI

D<Y<[EI DIjqII[ dg]� <[G <[jQ�jkZ]g INNIEjh Qh gINYIEjIG Q[ jPI E][hI[hkh Z]YIEkY<g

hkDjsdIh ¥
!/¦ ]N 
.
 ¥�kQ[[Is Ij <Y ÃÁÂÆ¦� qPIgI 
!/Â <[G 
!/Å P<pI QZZk[I

Q[NQYjg<jIh ]N GQNNIgQ[O E]Zd]hQjQ][h ¥�IEPj Ij <Y�� ÃÁÂÇ� �QI[hjZ<[[ Ij <Y�� ÃÁÂÈ�

�QGIYYI Ij <Y�� ÃÁÃÁ� �<gdQ[hXQ Ij <Y�� ÃÁÂÈ¦� 0PI jq] hkDjsdIh P<pI E][jg<hjQ[O

dg]O[]hIh� qQjP 
!/Â jkZ]gh� EP<g<EjIgQvIG qQjP !/�� P<pQ[O N<p]g<DYI dg]O[]hQh

<[G 
!/Å P<pQ[O jPI q]ghj gIY<dhI�NgII hkgpQp<Y� 0PIhI dPI[]ZI[< PQOPYQOPj jPI

E]ZdYIrQjs <[G PIjIg]OI[IQjs ]N 
.
� qPQEP YI<Gh j] GQNNQEkYjQIh Q[ EYQ[QE<Y

Z<[<OIZI[j� dg]O[]hQh� <[G jgI<jZI[j� /kDjsdQ[O INN]gjh P<pI d<pIG jPI q<s j]

hjg<jQNs 
.
 Q[j] EYQ[QE<YYs khINkY E<jIO]gQIh� Dkj ]kg k[GIghj<[GQ[O ]N jPI Z]YIEkY<g

ZIEP<[QhZh k[GIgdQ[[Q[O jkZ]g PIjIg]OI[IQjs Qh N<g Ng]Z E]ZdYIjI� 7PQYI Z]hj

hkDjsdQ[O INN]gjh <gI N]EkhIG ][ Z]YIEkY<g GQNNIgI[EIh DIjqII[ hkDjsdIh� jPI

ZQEg]DQ]ZI� qP]hI E][jgQDkjQ][h j] 
.
 dg]OgIhhQ][ <gI []q qQGIYs <EEIdjIG� P<h

Y<gOIYs DII[ ]ZQjjIG Ng]Z jPI hkDjsdI GQhEkhhQ][� 0PI Q[jIgdY<s DIjqII[

ZQEg]DQ]ZI <[G P]hj Z]YIEkY<g d<jPq<sh� <[G jPI ]pIg<YY jkZ]g ZQEg]I[pQg][ZI[j

Gs[<ZQEh Qh� qI DIYQIpI� <[ QZd]gj<[j N<EIj ]N 
.
 PIjIg]OI[IQjs� qQjP gIdIgEkhhQ][h

N]g�dg]O[]hQh�<[G�jPIg<ds�gIhd][hI�

+gIpQ]kh hjkGQIh P<pI hP]q[ jP<j ZQEg]DIh <NNIEj Q[NY<ZZ<jQ][�Q[GkEIG

jkZ]gQOI[IhQh ¥�gI[[<[ ² �<ggIjj� ÃÁÂÇ� �� 
PI[ Ij <Y�� ÃÁÂÈ� .IGGs Ij <Y�� ÂÊÈÅ� �� ��
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9k Ij <Y�� ÃÁÃÁ� d� É¦� �[ Q[EgI<hI Q[ QZZk[I <EjQp<jQ][ Q[ gIhd][hI j] hIpIg<Y


.
�<hh]EQ<jIG D<EjIgQ< P<h <Yh] DII[ gId]gjIG� �[jIg]j]rQOI[QE �<EjIg]QGIh Ng<OQYQh

¥�0��¦ P<h DII[ hP]q[ j] Q[GkEI � �ÂÈ <[G � �ÃÄ gIhd][hIh YI<GQ[O j] E]Y][

jkZ]gQOI[IhQh Q[ ZQEI ¥7k Ij <Y�� ÃÁÁÊ¦� �kh]D<EjIgQkZ [kEYI<jkZ P<h DII[ hP]q[

Q[EgI<hI jPI IrdgIhhQ][ ]N jPI Esj]XQ[Ih � �Ç� � �É� <[G � �ÂÉ Q[ 
.
 EIYY YQ[Ih <[G

rI[]Og<Nj ZQEI ¥.kDQ[hjIQ[ Ij <Y�� ÃÁÂÄ¦� �� [kEYI<jkZ� �� Ng<OQYQh� <[G �� E]YQ qIgI

NkgjPIg N]k[G j] hjQZkY<jI dg]GkEjQ][ ]N EPIZ]XQ[Ih jP<j N<p]g gIEgkQjZI[j ]N

DI[INQEQ<Y�0��EIYYh�Q[�
.
�EIYY�YQ[Ih�<[G�Z]khI�Z]GIYh ¥
gIZ][IhQ�Ij�<Y���ÃÁÂÉ¦�

�[ jPQh hjkGs� qI E]ZDQ[IG ZIj<jg<[hEgQdj]ZQEh <[G PkZ<[ jg<[hEgQdj]ZQEh G<j< j]

Q[jIgg]O<jI P]q jPI ZQEg]DQ]ZI E]kYG <NNIEj jPI E][NYQEjQ[O INNIEjh ]N QZZk[I

gIhd][hIh gId]gjIG Q[ 
.
� Q[N]gZQ[O < ZIEP<[QhjQE Psd]jPIhQh jP<j E]kYG DI jIhjIG

Q[ jPI Y<D]g<j]gs� !]hj hjkGQIh <jjgQDkjQ[O Nk[EjQ][ j] jPI ZQEg]DQ]ZI P<pI Y<gOIYs

DII[ <hh]EQ<jQpI ¥�<Q Ij <Y�� ÃÁÂÉ� 0P]Z<h Ij <Y�� ÃÁÂÊ� 7QgDIY Ij <Y�� ÃÁÂÊ¦� <[G qPQYI

QZd]gj<[j <[<YsjQE<Y gIhkYjh gIO<gGQ[O Nk[EjQ][<Y E][jgQDkjQ][h ]N jPI ZQEg]DQ]ZI

P<G DII[ Z<GI� jPIhI qIgI hIYG]Z YQ[XIG j] P]hj OI[I IrdgIhhQ][ <[G Nk[EjQ][<Y

E][jgQDkjQ][h�

$kg <[<YshQh ]N P]hj OI[I hIjh E][NQgZIG dgIpQ]khYs dkDYQhPIG gId]gjh jP<j 
!/Â <[G


!/Å <gI QZZk[I Q[NQYjg<jIG <[G Q[NY<ZIG� gIhdIEjQpIYs� qPQYI 
!/Ã <[G 
!/Ä P<pI

YQjjYI QZZk[I <EjQp<jQ][� 0PI I[gQEPIG OI[I hIjh Q[ 
!/Â <[G 
!/Å� gIY<jQ[O j]

gIhd][hI j] D<EjIgQ< <[G j]  +/� Q[GQE<jIG < g]YI N]g jPI ZQEg]DQ]ZI Q[ jPI

EP<g<EjIgQhjQEh ]N jPIhI hkDjsdIh� <[G <gI Z]gI dg]ZQ[I[j Q[ 
!/Â� �Z][O jPI

��
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D<EjIgQ< jP<j P<G GIjIEj<DYI  +/ DQ]hs[jPIjQE dg]EIhhIh� qI N]k[G �� dIgQ]G][jQEkZ

<[G ���Ng<OQYQh j]�DI�<Dk[G<[j�Q[�
!/Â��<[G +��<h<EEP<g]YsjQE< Q[�
!/Å�

�kI j] jPI dgIpQ]khYs gId]gjIG EP<g<EjIgQhjQEh ]N 
!/Â <[G 
!/Å� qI Psd]jPIhQvIG

jP<j �� dIgQ]G][jQEkZ <[G �� Ng<OQYQh q]kYG Q[EgI<hI jkZ]g�NQOPjQ[O Esj]XQ[Ih ��"�Ȗ�

� �ÂÃ� <[G � �ÂÉ� <[G GIEgI<hI jkZ]g dg]Z]jQ[O Esj]XQ[Ih � �Âȕ <[G � �Ç qPQYI jPI

]dd]hQjI ZQOPj P<ddI[ qQjP +� <h<EEP<g]YsjQE< Ng]Z 
!/Å jkZ]gh� �]qIpIg� ]kg

gIhkYjh Q[GQE<jIG jP<j �� dIgQ]G][jQEkZ  +/ Q[EgI<hIG jPI dg]GkEjQ][ ]N <YY Esj]XQ[Ih

]N Q[jIgIhj� Q[EYkGQ[O � �ÂÁ� qPQYI D]jP +� <h<EEP<g]YsjQE< <[G �� Ng<OQYQh GIEgI<hIG jPI

dg]GkEjQ][ ]N <YY ]N jPIhI� !]gI]pIg�  +/ Ng]Z +� <h<EEP<g]YsjQE< <[G �� Ng<OQYQh

<jjI[k<jIG jPI Esj]XQ[I hjQZkY<j]gs <EjQpQjs ]N  +/ Ng]Z �� dIgQ]G][jQEkZ� Q[GQE<jQ[O

jP<j Q[jIg<EjQ][h DIjqII[ jPIhI ZQEg]DIh Z<s ]EEkg Q[ jPI jkZ]g

ZQEg]I[pQg][ZI[j��NkgjPIg�<GGQ[O�j]�jPI�E]ZdYIrQjs�]N�QZZk[I�gIhd][hIh�

.IpQIqh hkZZ<gQvQ[O jPI g]YIh ]N Esj]XQ[Ih Q[ 
.
 dg]OgIhhQ][ E<jIO]gQvI � �Âȕ <[G

� �Ç <h jkZ]g�dg]Z]jQ[O� GkI j] jPIQg dg]�Q[NY<ZZ<j]gs EP<g<EjIgQhjQEh <[G Q[GkEjQ][

]N EIYY dg]YQNIg<jQ][� <[G ��"�Ȗ� � �ÂÃ� <[G � �ÂÉ <h <[jQ�jkZ]gQOI[QE� GkI j] jPIQg

<DQYQjQIh j] Q[GkEI Esj]j]rQE QZZk[I�EIYY gIhd][hIh� hkEP <h jP<j ]N "<jkg<Y �QYYIg <[G


�ÉÛ 0�EIYYh� � �ÂÁ� E][hQGIgIG < gIOkY<j]gs Esj]XQ[I� E]kYG jQYj jPI D<Y<[EI IQjPIg q<s

¥��  Q Ij <Y�� ÃÁÃÁ� !<OIg Ij <Y�� ÃÁÂÇ� 7Ihj Ij <Y�� ÃÁÂÆ¦� �YjP]kOP jPIhI OI[Ig<Y

<jjgQDkjIh Z<s DI <hEgQDIG j] Esj]XQ[Ih� Z<[s ]N jPIhI hjQYY GQhdY<s dYIQ]jg]dQE

Nk[EjQ][h jP<j Z<s P<pI ]dd]hQ[O INNIEjh Q[ 
.
� �]g Q[hj<[EI� GIEgI<hIG YIpIYh ]N

� �Âȕ� <Y][O qQjP � �ÂÉ� <gI E]ggIY<jIG qQjP Q[EgI<hIG E]YQjQh�<hh]EQ<jIG E<[EIg ¥
�
¦

Q[ <[ Q[NY<ZZ<h]ZI E][jIrj ¥�YYI[ Ij <Y�� ÃÁÂÁ� �<XIg Ij <Y�� ÃÁÂÊ¦� � �Ç P<h

���
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<[jQ�jkZ]gQOI[QE dg]dIgjQIh Q[ jPI N]gZ ]N dgQZQ[O INNIEj]g 0�EIYYh ¥�QhPIg Ij <Y��

ÃÁÂÅ¦� <[G k[EPIEXIG ��"�Ȗ E]kYG E]Zdg]ZQhI jPI E]Y][QE IdQjPIYQ<Y D<ggQIg ¥�IggQIg

Ij <Y�� ÃÁÁÄ� !<OIg Ij <Y�� ÃÁÂÇ¦ <YY]qQ[O <[ Q[NYkr ]N ZQEg]DQ]j< jP<j E]kYG Q[NYkI[EI

E<[EIg dg]OgIhhQ][� 0PQh hIIZQ[O dYIQ]jg]ds <[G d<g<G]rQE<Y g]YI ]N Esj]XQ[Ih

hkOOIhjh jP<j D<Y<[EI <[G E][jg]Y Q[ Esj]XQ[I dg]GkEjQ][ Qh pQj<Y Q[ GIjIgZQ[Q[O

qPIjPIg Qj Qh dg]� ]g <[jQ�jkZ]gQOI[QE <[G Z<s DI gINYIEjIG Q[ jPI Q[jIg<EjQ][h qI hII

Q[�gIhd][hI�j]�jPI�D<EjIgQ<Y� +/�qI�P<pI�jIhjIG�

�YjP]kOP ]kg gIhkYjh qQjP �� Ng<OQYQh qIgI jPI ]dd]hQjI ]N ]kg Psd]jPIhQh <[G Q[QjQ<YYs

k[IrdIEjIG� dgIpQ]kh q]gX P<h hP]q[ jP<j  +/ <EjQpQjs� E][hIgpIG <Z][O jPI

�<EjIg]QG<YIh ]gGIg� E<[ DI QZZk[]hkddgIhhQpI Ds dg]Z]jQ[O j]YIg<[EI j] jPI PQOP

ZQEg]DQ<Y Y]<G jP<j E]ZIh qQjP P]hjQ[O < E]ZdYIr ZQEg]DQ<Y IE]hshjIZ ¥G��I[[IvIY

Ij <Y�� ÃÁÂÈ¦� �[GIIG� h]ZI hdIEQIh ]N jPI �<EjIg]QGIh OI[kh� Q[EYkGQ[O �� Ng<OQYQh�

P<pI DII[ N]k[G j] P<pI QZZk[]gIOkY<j]gs dg]dIgjQIh ¥�Q  ]gI[v] Ij <Y�� ÃÁÃÁ� 0<[

Ij <Y�� ÃÁÂÊ� 9]hPQG< Ij <Y�� ÃÁÂÉ¦� �kgjPIg� Qj q<h QGI[jQNQIG jP<j �0�� E]kYG dg]Z]jI

E]Y][QE jkZ]gh <[G Q[GkEI Q[NY<ZZ<j]gs dg]EIhhIh Dkj []j Qjh "0�� ¥[][�j]rQOI[QE¦

E]k[jIgd<gj ¥7k Ij <Y�� ÃÁÁÊ¦� Q[GQE<jQ[O jP<j Qj Qh jPI j]rQ[ jP<j Qh [IEIhh<gs N]g Qjh

Q[NY<ZZ<j]gs g]YI <[G []j  +/� 7I qIgI k[<DYI j] QGI[jQNs qPIjPIg jPI �� Ng<OQYQh Q[

]kg 
.
 h<ZdYIh qIgI j]rQOI[QE ]g [][�j]rQOI[QE� ]g qPIjPIg jPI j]rQOI[QE hjg<Q[h

qIgI IrdgIhhQ[O jPI ��0 j]rQ[� jPI ��0 j]rQ[ Z<s <Yh] ][Ys DI dg]GkEIG qQjPQ[ <

EIgj<Q[ jQZINg<ZI GkgQ[O E<gEQ[]OI[IhQh ¥+kgEIYY� +I<gh][� Ij <Y�� ÃÁÂÈ¦� 0PIgI Qh <Yh]

< d]hhQDQYQjs ]N < ZQrjkgI ]N "0�� <[G �0�� Q[ ]kg jkZ]g h<ZdYIh� <[G jPQh

E]ZDQ[<jQ][ Z<s Q[GQE<jI < [k<[EIG D<Y<[EI DIjqII[  +/ <[G �� Ng<OQYQh j]rQ[� <Y][O

qQjP jPI Z]gI QZZk[]OI[QE  +/ ]N ]jPIg ZQEg]DIh hkEP <h �� dIgQ]G][jQEkZ� 0PIhI

���

https://www.zotero.org/google-docs/?i4JUkE
https://www.zotero.org/google-docs/?i4JUkE
https://www.zotero.org/google-docs/?IUN1Ce
https://www.zotero.org/google-docs/?IUN1Ce
https://www.zotero.org/google-docs/?5gbi1k
https://www.zotero.org/google-docs/?5gbi1k
https://www.zotero.org/google-docs/?3OeBh2
https://www.zotero.org/google-docs/?3OeBh2
https://www.zotero.org/google-docs/?gnceDJ
https://www.zotero.org/google-docs/?m0iGCv


hjkGQIh� j]OIjPIg qQjP ]kg NQ[GQ[Oh Q[ jPQh hjkGs� Q[GQE<jI jP<j qPQYI  +/ Ng]Z ��

Ng<OQYQh Z<s DI QZZk[]hkddgIhhQpI� Q[jIg<EjQ][ qQjP QZZk[]OI[QE Z]YIEkYIh

dg]GkEIG Ds jPI h<ZI ]g ]jPIg ZQEg]DIh <GG < Y<sIg ]N E]ZdYIrQjs j] QZZk[I

gIhd][hIh Q[ E<gEQ[]OI[IhQh� �[GIIG� < D<Y<[EI Qh [IEIhh<gs j] XIId QZZk[I

gIhd][hIh Q[ EPIEX� �[ 
!/Â� qI d]hjkY<jI jP<j jPQh D<Y<[EI hXIqh j]q<gGh QZZk[I

<EjQp<jQ][� E][jgQDkjQ[O j] <[jQ�jkZ]g INNIEjh <[G d]hQjQpIYs <NNIEjQ[O dg]O[]hQh� qPQYI

jPI QZZk[]hkddgIhhQpI  +/ ]N +� <h<EEP<g]YsjQE< Z<s E][jgQDkjI j] QZZk[I Ip<hQ][

<[G�IhE<dI�]N�jkZ]gh�Q[�
!/Å�

0PI Esj]XQ[I�gIYI<hI Q[PQDQjQ[O E<d<DQYQjQIh ]N  +/ Ng]Z �� Ng<OQYQh <[G +�

<h<EEP<g]YsjQE< <gI []j<DYI <h dgIpQ]kh hjkGQIh IZdP<hQvI jPI dg]�Q[NY<ZZ<j]gs

<EjQpQjQIh ]N 
.
�<hh]EQ<jIG ZQEg]DQ]j< ¥�� 
PI[ Ij <Y�� ÃÁÂÈ� 
gIZ][IhQ Ij <Y�� ÃÁÂÉ�

�<[[Is Ij <Y�� ÃÁÃÁ� .kDQ[hjIQ[ Ij <Y�� ÃÁÂÄ� 7k Ij <Y�� ÃÁÁÊ¦� 7PQYI qI <EX[]qYIGOI

jP<j jPIhI IpI[jh <Yh] ]EEkg qQjPQ[ ]kg jkZ]g h<ZdYIh� qI <Yh] hkOOIhj jP<j

ZQEg]]gO<[QhZh dY<s < g]YI Q[ QZZk[]hkddgIhhQ][� IQjPIg Ds <QGQ[O jPI dg]OgIhhQ][

]N jkZ]gQOI[IhQh jPg]kOP QZZk[I Ip<hQ][ <[G IhE<dI� ]g E][jgQDkjQ[O j]

P]ZI]hj<hQh�]N�QZZk[]OI[QE�dg]EIhhIh�

0PI YQZQj<jQ][h ]N jPI hjkGs Q[EYkGI jPI khI ]N +�!
h <h dg]rQIh N]g QZZk[I EIYYh Q[

jPI jkZ]g ZQEg]I[pQg][ZI[j� +�!
h Z<s []j <GIfk<jIYs gINYIEj jPI INNIEjh ]N  +/

][ jkZ]g�Q[NQYjg<jQ[O YsZdP]EsjIh� �[ pQjg] EkYjkgIh ]N hQ[OYI EIYY jsdIh G] []j <YY]q

N]g Eg]hhj<YX DIjqII[ GQNNIgI[j EIYY d]dkY<jQ][h� qPQEP q]kYG DI IrdIEjIG Q[ jPI

E]ZdYIr jkZ]g ZQEg]I[pQg][ZI[j� �kgjPIgZ]gI� qI <EX[]qYIGOI jP<j qPQYI qI

P<pI jIhjIG jPI INNIEjh ]N  +/ Ng]Z hQ[OYI hdIEQIh <[G d<Qgh� E]Y]gIEj<Y jkZ]gh Z<s

���
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P<gD]g kd j] Pk[GgIGh ]N GQNNIgI[j hdIEQIh� <[G I<EP Z<s IYQEQj <[ INNIEj GIdI[GI[j

][  +/ hjgkEjkgI <[G <Dh]YkjI D<EjIgQ<Y E]k[jh� qPQEP E]kYG E][jgQDkjI j] jPI

[k<[EIG QZZk[I�Z]GkY<jQ][ qQjPQ[ jPI 0!�� �[ <GGQjQ][� jPI INNIEjh ]N  +/ Z<s DI

E]k[jIgIG ]g Ir<EIgD<jIG Ds ]jPIg X[]q[ D<EjIgQ<Y ZIEP<[QhZh� I�O� D<EjIgQ<Y

j]rQ[h��]g�<h�sIj�k[GQhE]pIgIG�Q[jIg<EjQ][h�

Ä�Æ�
][EYkhQ][

�[ jPQh hjkGs qI P<pI <hhQO[IG 
.
 d<jQI[j h<ZdYIh Q[j] ][I ]N jPI N]kg 
][hI[hkh

!]YIEkY<g /kDjsdIh� <[G P<pI N]EkhIG ][ k[GIghj<[GQ[O jPI Q[jIgdY<s ]N jPI

ZQEg]DQ]ZI Q[ jPI QZZk[I�Q[NQYjg<jIG 
!/Â <[G 
!/Å hkDjsdIh� 7I E][NQgZIG jP<j

jPIhI jq] hkDjsdIh P<pI I[gQEPIG OI[I hIjh jP<j <gI gIY<jIG j] QZZk[I gIhd][hI

dg]EIhhIh� qPIgI<h 
!/Ã <[G 
!/Ä G] []j� �I[I hIjh jP<j Q[GQE<jI QZZk[I

gIhd][hI j] ZQEg]DQ<Y jgQOOIgh qIgI N]k[G <Z][O jPI I[gQEPIG hIjh ]N D]jP 
!/Â

<[G 
!/Å dg]ZdjQ[O <[ Q[pIhjQO<jQ][ Q[j] jPI ZQEg]DIh GQNNIgI[jQ<YYs <Dk[G<[j Q[


!/Â <[G 
!/Å� <[G E][j<Q[Q[O  +/ DQ]hs[jPIjQE dg]EIhhIh� 7I N]k[G jP<j ��

dIgQ]G][jQEkZ  +/� N]k[G Q[ 
!/Â jkZ]gh� Q[EgI<hIG dg]GkEjQ][ ]N Esj]XQ[Ih � �Âȕ�

��"�Ȗ� � �ÂÉ� � �ÂÁ� � �Ç� <[G � �ÂÃdÈÁ Q[ <[ Q[ pQjg] Z]GIY� qPQYI  +/ Ng]Z �� Ng<OQYQh�

N]k[G Q[ 
!/Â jkZ]gh� <[G +� <h<EEP<g]YsjQE<  +/� N]k[G Z<Q[Ys Q[ 
!/Å jkZ]gh�

GIEgI<hIG dg]GkEjQ][ ]N jPIhI Esj]XQ[Ih <[G E]kYG <Yh] <jjI[k<jI jPI QZZk[]OI[QE

INNIEj ]N �� dIgQ]G][jQEkZ  +/� 7PIgI Z]hj dgIpQ]kh hjkGQIh P<pI N]EkhIG ][ jPI

Q[NY<ZZ<jQ][�Q[GkEQ[O E<d<DQYQjQIh ]N 
.
�<hh]EQ<jIG ZQEg]]gO<[QhZh� ]kg gIhkYjh

Q[GQE<jIG jP<j jPIQg QZZk[]hkddgIhhQpI d]jI[jQ<Y hP]kYG []j DI ]pIgY]]XIG <[G <GGh

<[]jPIg Y<sIg ]N E]ZdYIrQjs Q[ QZZk[I gIhd][hIh Q[ 
.
� 0PIhI QZZk[]hkddgIhhQpI

���



INNIEjh E]kYG q]gX j]q<gGh QZZk[I�gIhd][hI P]ZI]hj<hQh� I[hkgQ[O <[

<[jQ�jkZ]gQOI[QE gIhd][hI Qh <jj<Q[IG qQjP]kj ]pIgNY]qQ[O j] EPg][QE Q[NY<ZZ<jQ][�

]g ][ jPI ]jPIg IrjgIZI� E][jgQDkjQ[O j] QZZk[I j]YIg<[EI� Ip<hQ][ <[G IhE<dI

qPQEP E]kYG YI<G j] ZIj<hj<hQh� 7I <Yh] IZdP<hQvI jP<j jPIhI INNIEjh ]EEkg <h <

gIhkYj ]N hjQZkY<jQ][ qQjP  +/ Ng]Z GQNNIgI[j D<EjIgQ<Y hdIEQIh� <[G ]jPIg ZQEg]DQ<Y

Z]YIEkYIh�Ng]Z�jPI�h<ZI�hdIEQIh�E]kYG�IYQEQj�<�GQNNIgI[j�QZZk[I�gIhd][hI�

Ä�Ç�/kddYIZI[j<gs�!<jIgQ<Y

Ä�Ç�Â�/kddYIZI[j<gs�!IjP]Gh

�]g E]�Q[EkD<jQ][ jIhjh� qI jIhjIG �� Ng<OQYQh hjg<Q[ Á�À�ÀÅ� �� dIgQ]G][jQEkZ hjg<Q[

Á�À�ÂÀ� <[G +� <h<EEP<g]YsjQE< hjg<Q[ 

À�Å �Á� 7I jgI<jIG jPI +�!
h qQjP Ç [O�Z 

]N �� dIgQ]G][jQEkZ ¥hjg<Q[ Á�À�ÂÀ¦  +/ <[G Ä E][EI[jg<jQ][h ]N �� Ng<OQYQh ¥hjg<Q[

Á�À�ÂÇ¦ ]g +� <h<EEP<g]YsjQE< ¥hjg<Q[ 

À�Å �Á¦  +/ ¥ÇÁÁ [O�Z � ÇÁ [O�Z � Ç [O�Z ¦�

�h []�jgI<jZI[j E][jg]Yh� +�!
 ZIGQkZ ¥.+!�� ÂÁÚ�
/� ÂÚ OYkj<ZQ[I� Á�ÃÚ

+I[QEQYYQ[�/jgIdj]ZsEQ[¦ ]g .+!� <Y][I q<h <GGIG j] jPI Q[QjQ<Y EkYjkgI ]N +�!
h� �h

qI h<q jP<j jPI PQOPIhj GIOgII ]N INNIEj q<h hII[ Q[ jPI PQOPIhj E][EI[jg<jQ][h ¥ÇÁÁ

[O�Z ¦ ]N �� Ng<OQYQh ]g +� <h<EEP<g]YsjQE< ¥/kddYIZI[j<gs �QOkgIh Ä�Æ <[G Ä�Ç¦� qI

N]EkhIG�][�jPIhI�gIhkYjh�Q[�jPI�gIhkYjh�<[G�GQhEkhhQ][�d<gjh�]N�jPQh�EP<djIg�

���



Ä�Ç�Ã�/kddYIZI[j<gs��QOkgIh

/kddYIZI[j<gs �QOkgI Ä�Â� �[gQEPZI[j Z<d ]N jPI j]d I[gQEPIG OI[I hIjh Q[ 
!/Â Ds []gZ<YQvIG

I[gQEPZI[j hE]gI ¥"�/¦ <[G d�p<YkIh� �[gQEPZI[j Z<dh hP]q qPQEP OI[I hIjh P<pI hP<gIG OI[Ih

DIjqII[ jPIZ ¥OI[I hIjh qQjP E][[IEjQ[O YQ[Ih hP<gI OI[Ih¦� 
!/Â I[gQEPIG OI[I hIjh P<pI

Nk[EjQ][<Y EYkhjIgh Q[p]YpIG Q[ QZZk[I gIhd][hIh� <h qIYY <h [kEYI<g ]gO<[Qv<jQ][ <[G �"�

gIdYQE<jQ][�dg]EIhhIh���YY�<GWkhjIG�d�p<YkIh�ß�Á�ÁÆ�

���



/kddYIZI[j<gs �QOkgI Ä�Ã� �[gQEPZI[j Z<d ]N jPI j]d I[gQEPIG OI[I hIjh Q[ 
!Å Ds []gZ<YQvIG

I[gQEPZI[j hE]gI ¥"�/¦ <[G d�p<YkIh� �[gQEPZI[j Z<dh hP]q qPQEP OI[I hIjh P<pI hP<gIG OI[Ih

DIjqII[ jPIZ ¥OI[I hIjh qQjP E][[IEjQ[O YQ[Ih hP<gI OI[Ih¦� 
!/Å I[gQEPIG OI[I hIjh P<pI

Nk[EjQ][<Y EYkhjIgh Q[p]YpIG Q[ IdQjPIYQ<Y�ZIhI[EPsZ<Y jg<[hQjQ][ ¥�!0¦� GIpIY]dZI[j� EIYY

<GPIhQ][��dg]YQNIg<jQ][�<[G�ZQOg<jQ][��<[G�Og]qjP�N<Ej]gh���YY�<GWkhjIG�d�p<YkIh�ß�Á�ÁÆ�

���



/kddYIZI[j<gs �QOkgI Ä�Ä� �[gQEPZI[j Z<d ]N QZZk[I�gIY<jIG I[gQEPIG OI[I hIjh k[QfkI j]


!/Å� �[gQEPZI[j Z<dh hP]q qPQEP OI[I hIjh P<pI hP<gIG OI[Ih DIjqII[ jPIZ ¥OI[I hIjh qQjP

E][[IEjQ[O�YQ[Ih�hP<gI�OI[Ih¦���YY�<GWkhjIG�d�p<YkIh ß�Á�ÁÆ�

���



/kddYIZI[j<gs �QOkgI Ä�Å� /IEgIjIG Esj]XQ[I E][EI[jg<jQ][h ¥dO�Z ¦ <NjIg ]pIg[QOPj

Q[EkD<jQ][ ]N +�!
h qQjP GQNNIgI[j  +/ E][EI[jg<jQ][h ¥Ç [O�Z � ÇÁ [O�Z � ÇÁÁ [O�Z ¦

Ng]Z GQNNIgI[j hjg<Q[h ]N �� �� Ng<OQYQh �� �� dIgQ]G][jQEkZ� <[G 
� +� <h<EEP<g]YsjQE<

E]Zd<gIG j] +�!
 D<hIYQ[I ¥[] jgI<jZI[j¦� �<hPIG YQ[Ih E][[IEj G<j< d]Q[jh Ng]Z jPI

h<ZI hjg<Q[h� 
]Y]gh GQNNIgI[jQ<jI jPI hjg<Q[h ]N I<EP hdIEQIh� 7PIgI p<YkIh <gI ]kjhQGI ]N

<hh<s�YQZQjh��qI�hP]q�jPI�<hh<s�YQZQj��<[G�GI[]jI�jPI�d]Q[j�qQjP��䕺��

���



/kddYIZI[j<gs �QOkgI Ä�Æ� 
P<[OIh Q[ Esj]XQ[I IrdgIhhQ][ Q[ dIgQdPIg<Y DY]]G Z][][kEYI<g EIYYh ¥+�!
h¦

N]YY]qQ[O jgI<jZI[j qQjP �� dIgQ]G][jQEkZ <Y][I ]g Q[ E]ZDQ[<jQ][ qQjP �� Ng<OQYQh� �� dIgQ]G][jQEkZ Á�À�ÂÀ  +/

khIG <j < E][EI[jg<jQ][ ]N Ç [O�Z ¥�dÇ� gIG¦� �� Ng<OQYQh Á�À�ÀÅ  +/ khIG <j < E][EI[jg<jQ][ ]N ÇÁÁ [O�Z ¥�NÇÁÁ�

DYkI¦� ÇÁ [O�Z ¥�NÇÁ� DYkI¦� <[G Ç [O�Z ¥�NÇ� DYkI¦� 6<YkIh <gI hP]q[ <h dIgEI[j<OIh ]N +�!
 D<hIYQ[I

hIEgIjQ][� qPQEP Qh hIj <j ÂÁÁÚ� 
][[IEjQ[O YQ[Ih Q[GQE<jI < hQ[OYI IrdIgQZI[j<Y gk[� 7PIgI E][EI[jg<jQ][h <gI

]kjhQGI <hh<s YQZQjh� qI hP]q jPI YQZQj E][EI[jg<jQ][ <[G GI[]jI jPQh qQjP < �䕺�� 7PI[ jPI +�!
 ¥DY<EX¦ <h

D<hIYQ[I q<h ]kjhQGI jPI <hh<s YQZQj� qI khIG jPI YQZQj E][EI[jg<jQ][ <h D<hIYQ[I� <[G GI[]jI jPI I[jQgI gIdYQE<jI

<h G]jjIG YQ[Ih� 9�<rIh ]N dY]jh <D]pI jPI G<hPIG ZQGYQ[I <gI Q[ Y]OÂÁ hE<YI� 9�<rIh ]N dY]jh DIY]q Qj <gI Q[ YQ[I<g

hE<YI�

���



/kddYIZI[j<gs �QOkgI Ä�Ç� 
P<[OIh Q[ Esj]XQ[I IrdgIhhQ][ Q[ dIgQdPIg<Y DY]]G Z][][kEYI<g EIYYh ¥+�!
h¦

N]YY]qQ[O jgI<jZI[j qQjP �� dIgQ]G][jQEkZ <Y][I ]g Q[ E]ZDQ[<jQ][ qQjP +� <h<EEP<g]YsjQE<� �� dIgQ]G][jQEkZ

Á�À�ÂÀ  +/ khIG <j < E][EI[jg<jQ][ ]N Ç [O�Z ¥�dÇ� gIG¦� +� <h<EEP<g]YsjQE< Á�À�ÀÅ  +/ khIG <j < E][EI[jg<jQ][

]N ÇÁÁ[O�Z ¥�NÇÁÁ� sIYY]q¦� ÇÁ [O�Z ¥�NÇÁ� sIYY]q¦� <[G Ç [O�Z ¥�NÇ� sIYY]q¦� 6<YkIh <gI hP]q[ <h

dIgEI[j<OIh ]N +�!
 D<hIYQ[I hIEgIjQ][� qPQEP Qh hIj <j ÂÁÁÚ� 
][[IEjQ[O YQ[Ih Q[GQE<jI < hQ[OYI IrdIgQZI[j<Y

gk[� 7PIgI E][EI[jg<jQ][h <gI ]kjhQGI <hh<s YQZQjh� qI hP]q jPI YQZQj E][EI[jg<jQ][ <[G GI[]jI jPQh qQjP < �䕺��

7PI[ jPI +�!
 ¥DY<EX¦ <h D<hIYQ[I q<h ]kjhQGI jPI <hh<s YQZQj� qI khIG jPI YQZQj E][EI[jg<jQ][ <h D<hIYQ[I� <[G

qI GI[]jI jPI I[jQgI gIdYQE<jI <h G]jjIG YQ[Ih� 9�<rIh ]N dY]jh <D]pI jPI G<hPIG ZQGYQ[I <gI Q[ Y]OÂÁ hE<YI� 9� <rIh

]N�dY]jh�DIY]q�Qj�<gI�Q[�YQ[I<g�hE<YI�

���



Ä�Ç�Ä�/kddYIZI[j<gs�0<DYIh

/kddYIZI[j<gs 0<DYI Ä�Â� 0Ihjh ]N �QNNIgI[EIh DIjqII[ 
sj]XQ[I 
][EI[jg<jQ][h .IYI<hIG

<NjIg�+�!
�0gI<jZI[j�khQ[O ���dIgQ]G][jQEkZ�<[G��� Ng<OQYQh  +/


sj]XQ[I .INIgI[EI��g]kd �g]kd�Ã "Â "Ã d�p<Y 
]PI[°h�G !<O[QjkGI

� �ÂÃdÈÁ +�!
 �dÇ Ä Ä Á�ÂÇ �Á�ÈÃ Z]GIg<jI

�dÇ �dÇ�Û��NÇÁÁ Ä Ä Á�ÃÁ Á�ÇÃ Z]GIg<jI

� �ÂÁ +�!
 �dÇ Å Å Á�ÁÆÈ �Â�ÂÁ Y<gOI

�dÇ �dÇÛ�NÇÁÁ Å Å Á�ÁÆÆ Â�ÂÂ Y<gOI

��"�Ȗ +�!
 �dÇ Å Å Á�ÁÊÁ �Á�ÊÁ Y<gOI

�dÇ �dÇÛ�NÇÁÁ Å Å Á�ÁÊÁ Á�ÊÁ Y<gOI

� �Âȕ +�!
 �dÇ Å Å Á�ÁÅÂ �Â�ÃÇ Y<gOI

�dÇ �dÇÛ�NÇÁÁ Å Å Á�ÁÅÂ Â�ÃÇ Y<gOI

� �ÂÉ +�!
 �dÇ Å Å Á�ÁÂÈ �Â�ÈÈ Y<gOI

�dÇ �dÇÛ�NÇÁÁ Å Å Á�ÁÆÁ Â�ÂÇÄ Y<gOI

� �Ç +�!
 �dÇ Å Å Á�ÁÃÆ �Â�ÆÃ Y<gOI

�dÇ �dÇÛ�NÇÁÁ Å Å Á�ÁÃÄ Â�ÆÈ Y<gOI

 IOI[G� �dÇÞ�� dIgQ]G][jQEkZ Á�À�ÂÀ ¥Ç [O�Z ¦ <Y][I� �dÇÛ�NÇÁÁÞ�� dIgQ]G][jQEkZ

Á�À�ÂÀ ¥Ç [O�Z ¦ Û �� Ng<OQYQh Á�À�ÀÅ ¥ÇÁÁ [O�Z ¦ E]�Q[EkD<jQ][� "Þ[kZDIg ]N gIdI<jh

khIG Q[ hj<jQhjQE<Y E<YEkY<jQ][h� d�p<YÞd<QgIG j�jIhj d�p<YkI� GÞE]PI[�h G�

!<O[QjkGIÞQ[jIgdgIj<jQ][�]N�E]PI[°h�G

���



/kddYIZI[j<gs 0<DYI Ä�Ã� 0Ihj ]N �QNNIgI[EIh DIjqII[ 
sj]XQ[I 
][EI[jg<jQ][h .IYI<hIG

<NjIg�+�!
�0gI<jZI[j�khQ[O ���dIgQ]G][jQEkZ <[G +� <h<EEP<g]YsjQE<  +/


sj]XQ[I .INIgI[EI��g]kd �g]kd�Ã "Â "Ã d�p<Y 
]PI[°h�G !<O[QjkGI

� �ÂÃdÈÁ +�!
 �dÇ Å Å Á�ÁÇÁ �Â�ÁÈ Y<gOI

�dÇ �dÇÛ+<ÇÁÁ Å Å Á�ÁÉÁ Á�ÊÆ Y<gOI

� �ÂÁ +�!
 �dÇ Æ Æ Á�ÁÂÈ �Â�ÅÂ Y<gOI

�dÇ �dÇÛ+<ÇÁÁ Æ Æ Á�ÁÂÇ Â�ÅÆ Y<gOI

��"�Ȗ +�!
 �dÇ Å Å Á�ÁÄÆ �Â�ÄÅ Y<gOI

�dÇ �dÇÛ+<ÇÁÁ Å Å Á�ÁÇÁ Â�ÁÈ Y<gOI

� �Âȕ +�!
 �dÇ Æ Æ Á�ÁÂÁ �Â�ÇÄ Y<gOI

�dÇ �dÇÛ+<ÇÁÁ Æ Æ Á�ÁÂÂ Â�ÇÂ Y<gOI

� �ÂÉ +�!
 �dÇ Æ Æ Á�ÁÃÁ �Â�ÄÆ Y<gOI

�dÇ �dÇÛ+<ÇÁÁ Æ Æ Á�ÁÃÂ Â�ÄÄ Y<gOI

� �Ç +�!
 �dÇ Ä Ä Á�ÁÂÈ �Ã�ÆÃ Y<gOI

�dÇ �dÇÛ+<ÇÁÁ Ä Ä Á�ÁÂÆ Ã�ÇÊ Y<gOI

 IOI[G� �dÇÞ�� dIgQ]G][jQEkZ Á�À�ÂÀ ¥Ç [O�Z ¦ <Y][I� �dÇÛ+<ÇÁÁÞ�� dIgQ]G][jQEkZ Á�À�ÂÀ

¥Ç [O�Z ¦ Û +� <h<EEP<g]YsjQE< 

À�Å �Á¥ÇÁÁ [O�Z ¦ E]�Q[EkD<jQ][� "Þ[kZDIg ]N gIdI<jh

khIG Q[ hj<jQhjQE<Y E<YEkY<jQ][h� d�p<YÞd<QgIG j�jIhj d�p<YkI� GÞE]PI[�h G�

!<O[QjkGIÞQ[jIgdgIj<jQ][�]N�E]PI[°h�G

���




P<djIg�Å�

�]hj�<[G�!QEg]DQ]ZI�
][jgQDkjQ][h�j]�.Ihd][hI

j]�.<GQ]jPIg<ds�Q[�.IEj<Y�
<[EIg

/kYQj������Â�Ã��+I<gh][����Ä�� Qk��7�Ã��/QY<[GIg� $���Â��/EPZIQIg��/� Â�Æ��7QYh][����Å���IgQ]j�

��Å���gQvIYYI������Ã��+kgEIYY��.�Ã

Â/EP]]Y�]N�"<jkg<Y�/EQI[EIh��!<hhIs�1[QpIghQjs���kEXY<[G� "Iq�;I<Y<[G
Ã�Id<gjZI[j�]N�/kgOIgs��1[QpIghQjs�]N�$j<O]��
PgQhjEPkgEP� "Iq�;I<Y<[G
Ä�Q]hj<jQhjQEh�<[G�
]Zdkj<jQ][<Y��Q]Y]Os�1[Qj��1[QpIghQjs ]N�$j<O]��
PgQhjEPkgEP��"Iq

;I<Y<[G
Å
<[EIg�/kgOIgs��+IjIg�!<E
<YYkZ�
<[EIg�
I[jgI��!IYD]kg[I� �khjg<YQ<
Æ�p]jIE�/����<ZDkgO���IgZ<[s

�gjQEYI�Q[�dgId<g<jQ][

�kjP]g�E][jgQDkjQ][h�

��/ dIgN]gZIG jPI E]Zdkj<jQ][<Y <[<YshIh <[G hj<jQhjQE<Y <[<YshIh qQjP Q[dkj Ng]Z

7 � $�/� //� �+� <[G .+� ��/ qg]jI jPI Z<[khEgQdj qQjP Q[dkj Ng]Z $�/� .+� �+ <[G

�7� ��� dg]pQGIG OkQG<[EI <D]kj EYQ[QE<Y <hdIEjh ]N jPI Z<[khEgQdj� �� Qh jPI

dg]WIEj EYQ[QE<Y YI<G <j +IjIg !<E
<YYkZ 
<[EIg 
I[jgI� !IYD]kg[I� �khjg<YQ<� �� <[G

�7 qIgI Q[p]YpIG qQjP h<ZdYI E]YYIEjQ][� �7 q<h Q[p]YpIG Q[ EYQ[QE<Y G<j< E]YYIEjQ][

<[G�."��Irjg<EjQ][�Ng]Z�h<ZdYIh�

���



DRC 16 

GRS Version 5 – 13 December 2019 
DRC 19/09/10 

STATEMENT OF CONTRIBUTION 
 DOCTORATE WITH PUBLICATIONS/MANUSCRIPTS

We, the candidate and the candidate’s Primary Supervisor, certify that all co-authors have consented to 
their work being included in the thesis and they have accepted the candidate’s contribution as indicated 
below in the Statement of Originality. 

Name of candidate: 

Name/title of Primary Supervisor: 

In which chapter is the manuscript /published work: 

Please select one of the following three options: 

The manuscript/published work is published or in press 

x Please provide the full reference of the Research Output:

The manuscript is currently under review for publication – please indicate: 

x The name of the journal:

x The percentage of the manuscript/published work that
was contributed by the candidate:

x Describe the contribution that the candidate has made to the manuscript/published work:

It is intended that the manuscript will be published, but it has not yet been submitted to a journal 

Candidate’s Signature: 

Date: 

Primary Supervisor’s Signature: 

Date: 

This form should appear at the end of each thesis chapter/section/appendix submitted as a manuscript/ 
publication or collected as an appendix at the end of the thesis. 

Arielle Kae L. Sulit

Dr. Olin Silander

4

16-Nov-2021

16 Nov 2021



Å�Â��<EXOg]k[G

0PI Q[EQGI[EI ]N s]k[O ][hIj ¥ß ÆÁ sI<gh¦ E]Y]gIEj<Y E<[EIg ¥
.
¦ P<h DII[ hjI<GQYs

Q[EgI<hQ[O ]pIg jPI d<hj jq] GIE<GIh Q[ jPI 1/� $EI<[Q<� <[G 
<[<G<� 0PQh Q[EgI<hI Qh

d<gjYs GgQpI[ Ds <[ Q[EgI<hIG Q[EQGI[EI Q[ gIEj<Y E<[EIg ¥/<<G �Y �Q[ Ij <Y�� ÃÁÃÁ¦�

.IEj<Y E<[EIgh E]ZdgQhI <D]kj ÄÁÚ ]N 
.
h� <[G Qjh dgQZ<gs Y]E<jQ][ khk<YYs E<YYh N]g

< Z]gI <OOgIhhQpI Y]E<Y jgI<jZI[j ¥0<Z<h Ij <Y�� ÃÁÂÆ¦� 0PI jgI<jZI[j ]N gIEj<Y

E<[EIg Qh D<hIG dgIG]ZQ[<[jYs ][ dgI�]dIg<jQpI hj<OQ[O� qQjP kdNg][j hkgOQE<Y

gIhIEjQ][ gIhIgpIG N]g I<gYs�hj<OI jkZ]gh ¥0Â�0Ã¦� 0kZ]gh jP<j <gI Y]E<YYs <Gp<[EIG

]g P<pI E][EIg[Q[O NI<jkgIh ][ dgI�]dIg<jQpI !.� gIfkQgI [I]�<GWkp<[j

EPIZ]g<GQ]jPIg<ds ¥[
.0¦� "I]�<GWkp<[j Y][O�E]kghI EPIZ]g<GQ]jPIg<ds ¥ 

.0¦

Q[p]YpIh jPI GIYQpIgs ]N ÆÁ�Å�s ]N g<GQ]jPIg<ds Q[ E]ZDQ[<jQ][ qQjP < g<GQ]

hI[hQjQvQ[O <OI[j ¥Æ��1 ]g E<dIEQj<DQ[I¦� N]YY]qIG Ds <[ Q[jIgp<Y j] hkgOIgs ]N É ÂÃ

qIIXh ¥0IgvQ Ij <Y�� ÃÁÃÁ¦� �YjIg[<jQpIYs� hP]gj�E]kghI g<GQ]jPIg<ds ¥ÃÆ �s Q[ Æ

Ng<EjQ][h¦ E<[ DI <GZQ[QhjIgIG qQjP < gIGkEIG Q[jIgp<Y j] hkgOIgs� 0PI gIhd][hI j]

[I]�<GWkp<[j jPIg<ds p<gQIh� kd j] ÃÁÚ ]N d<jQI[jh <EPQIpI < d<jP]Y]OQE<Y E]ZdYIjI

gIhd][hI ¥d
.¦� kd j] ÇÁÚ GIZ][hjg<jI d<gjQ<Y gIhd][hI� <[G <[]jPIg ÃÁÚ GQhdY<s

gIhQhj<[EI j] [
.0 ¥�<sGI Ij <Y�� ÃÁÂÈ¦� � p<YQG<jIG ZIjP]G j] <EEkg<jIYs dgIGQEj

P]q�<[�Q[GQpQGk<Y�d<jQI[j�qQYY�gIhd][G�j]�jPIg<ds�Qh�Y<EXQ[O�

� d
. Qh GINQ[IG <h jPI <DhI[EI ]N gIhQGk<Y pQ<DYI jkZ]g EIYYh Q[ jPI gIhIEjIG

hdIEQZI[� 0PI gIYQ<[EI ]N d
. ][ d<jP]Y]OQE<Y E][NQgZ<jQ][ ]NjI[ N<QYh j] QGI[jQNs

d<jQI[jh jP<j Z<s DI[INQj Ng]Z ]gO<[ E][hIgp<jQ][ <[G DI hd<gIG Z<W]g hkgOIgs�

�<Dg��<Z< ¥�<Dg��<Z< Ij <Y�� ÃÁÁÅ¦ P<h dQ][IIgIG jPI GINQ[QjQ][ <[G <G]djQ][ ]N <

���

https://www.zotero.org/google-docs/?cgbGDc
https://www.zotero.org/google-docs/?TIi7YK
https://www.zotero.org/google-docs/?FwtDEx
https://www.zotero.org/google-docs/?HaytSq
https://www.zotero.org/google-docs/?odZxWr


EYQ[QE<Y E]ZdYIjI gIhd][hI ¥E
.¦ <h < hkgg]O<jI j] < d
.� E
. Qh jPI <DhI[EI ]N

GIjIEj<DYI jkZ]gh kd][ EYQ[QE<Y Ir<ZQ[<jQ][ <[G I[G]hE]ds ¥�II[Is Ij <Y�� ÃÁÂÊ¦ �

<YY]qQ[O N]g jPI <p]QG<[EI ]N hkgOIgs� +<jQI[jh jP<j <EPQIpI < E
. <gI hkDhIfkI[jYs

Z<[<OIG qQjP < �q<jEP <[G q<Qj� <ddg]<EP� jPIgIDs <p]QGQ[O jPI Z]gDQGQjs

<hh]EQ<jIG qQjP Z<W]g gIhIEjQ][<Y hkgOIgs� �YjP]kOP ÃÆÚ ]N jPIhI d<jQI[jh hP]q

jkZ]g�gIOg]qjP�Ds�jq]�sI<gh��jPI�Z<W]gQjs�<gI�<ZI[<DYI�j]�h<Yp<OI�dg]EIGkgIh�

�rjI[hQpI q]gX P<h DII[ E<ggQIG ]kj j] QGI[jQNs DQ]Y]OQE<Y Z<gXIgh N]g gIhd][hI j]

g<GQ]jPIg<ds Q[ gIEj<Y E<[EIg ¥�<sGI Ij <Y�� ÃÁÂÈ� �<gY<[G Ij <Y�� ÃÁÂÅ� .s<[ Ij <Y��

ÃÁÂÇ¦� �]qIpIg� [] gIYQ<DYI DQ]Z<gXIgh P<pI DII[ p<YQG<jIG N]g EYQ[QE<Y khI� � g]Dkhj

DQ]Z<gXIg jP<j hIYIEjh d<jQI[jh YQXIYs j] <EPQIpI < d
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PIZ]g<GQ]jPIg<ds Qh <hh]EQ<jIG qQjP hQO[QNQE<[j

Y]E<YQvIG <[G hshjIZQE hQGI INNIEjh <[G P<h DII[ GIZ][hjg<jIG j] [IO<jQpIYs QZd<Ej

fk<YQjs ]N YQNI ¥�IgZ<[ Ij <Y�� ÃÁÂÄ¦� 0Pkh� Qj q]kYG <Yh] DI khINkY j] dgI�hIYIEj

d<jQI[jh k[YQXIYs j] DI[INQj Ng]Z E][pI[jQ][<Y 
.0� <h jPIs Z<s DI hd<gIG jPI

<hh]EQ<jIG�hQGI�INNIEjh��<[G�E]kYG�DI�E][hQGIgIG�N]g�[]pIY�jgI<jZI[j�hjg<jIOQIh�
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<gI YQXIYs j] dY<s < EgQjQE<Y g]YI Q[ jPI GIpIY]dZI[j ]N jPI GQhI<hI� <[G gIEI[j

Q[jIg[<jQ][<Y G<j< d]Q[jh j] jPI QZd]gj<[EI ]N jPI ZQEg]DQ]ZI Q[ Qjh GIpIY]dZI[j

<[G dg]OgIhhQ][ ¥�P[ Ij <Y�� ÃÁÂÄ� �<] Ij <Y�� ÃÁÂÆ� !<gEPIhQ Ij <Y�� ÃÁÂÂ¦� .IEI[j

gId]gjh P<pI <Yh] GIZ][hjg<jIG jP<j hshjIZQE INNIEjh ]N jPI Okj ZQEg]DQ]ZI Z<s
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.]kjs Ij <Y�� ÃÁÂÉ¦ <[G E]kYG DI dgIGQEj]gh ]N < N<p]g<DYI gIhd][hI j]

QZZk[]jPIg<ds� �[ <GGQjQ][� Okj ZQEg]DQ]j< P<pI DII[ hP]q[ j] Y]E<YYs Q[NYkI[EI jPI

jgI<jZI[j INNQE<Es ]N QgQ[]jIE<[ N]g E]Y]gIEj<Y E<[EIg ¥�kjPgQI Ij <Y�� ÃÁÂÈ¦� �]qIpIg�

<YjP]kOP h]ZI hjkGQIh ][ jPI dg]jIEjQpI INNIEj ]N jPI ZQEg]DQ]ZI ][

g<GQ]jPIg<ds�Q[GkEIG j]rQEQjs P<pI DII[ E<ggQIG ]kj ¥0]kEPINIk Ij <Y�� ÃÁÂÅ�

6<[P]IEXI Ij <Y�� ÃÁÂÇ¦� pIgs YQjjYI Qh X[]q[ <D]kj qPIjPIg ]g P]q jPI Okj

ZQEg]DQ]ZI�Z<s�gIOkY<jI�jPI�jkZ]g�gIhd][hI�j]�g<GQ]jPIg<ds�

�IgI qI dgIhI[j P]hj <[G ZQEg]DQ]ZI OI[I IrdgIhhQ][ G<j< Ng]Z < k[QfkI E]P]gj ]N

dgI�.0 gIEj<Y E<[EIg jkZ]gh <[G jPIQg Z<jEPIG []gZ<Y ZkE]h< h<ZdYIh� �<pQ[O

Z<jEPIG jkZ]gh <[G []gZ<Y h<ZdYIh <EE]k[jh N]g Q[jIgdIgh][<Y p<gQ<jQ][ Q[ OI[I

IrdgIhhQ][ <[G <YY]qh N]g < g]Dkhj QGI[jQNQE<jQ][ ]N jkZ]g <[G ZQEg]DQ<Y OI[Ih <[G
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+<jQI[jh qP] P<G gIEIQpIG dgQ]g EPIZ]jPIg<ds ]g g<GQ<jQ][ jPIg<ds N]g jgI<jZI[j ]N

jPIQg gIEj<Y jkZ]g qIgI IrEYkGIG Ng]Z jPI hjkGs� 0PQh hjkGs q<h k[GIgj<XI[ qQjP

IjPQE<Y <ddg]p<Y Ng]Z jPI �I<YjP <[G �Qh<DQYQjs �jPQEh 
]ZZQjjII ]N "Iq ;I<Y<[G
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� ."� Irjg<EjQ][ q<h E<ggQIG ]kj <h GIj<QYIG

dgIpQ]khYs ¥+kgEIYY� 6Qh[]phX<� Ij <Y�� ÃÁÂÈ¦� �gQINYs� ."� q<h Irjg<EjIG Ng]Z

<ddg]rQZ<jIYs ÃÁ ZO ]N jQhhkI khQ[O ."�<hs +Ykh !Q[Q �Qj ¥-Q<OI[� �QYGI[� �IgZ<[s¦�

Q[EYkGQ[O �"�hI jgI<jZI[j� N]YY]qQ[O jQhhkI GQhgkdjQ][ khQ[O < .IjhEP !QrIg !QYY�

+kgQNQIG ."� q<h fk<[jQNQIG khQ[O < "<[]�g]d ÃÁÁÁE hdIEjg]dP]j]ZIjIg ¥0PIgZ]
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ÆÁ ZQYYQ][ gI<Gh ¥ÂÆ�D g<q G<j<¦ qIgI dg]GkEIG dIg h<ZdYI ][ <[ �YYkZQ[< "]p</If
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d<EX<OI <[G ]gO<[QvIG Q[j] dIg�h<ZdYI OI[I IrdgIhhQ][ Z<jgQEIh N]g G]q[hjgI<Z

<[<YshQh�khQ[O�Ekhj]Z�hEgQdjh�qQjPQ[�jPI�!Ij<�k[E�dQdIYQ[I�

0PI dQdIYQ[I gIGQgIEjh gI<Gh jP<j GQG []j Z<d j] jPI PkZ<[ OI[]ZI j] �<QWk ¥!I[vIY

Ij <Y�� ÃÁÂÇ¦ N]g ZQEg]DQ<Y hdIEQIh QGI[jQNQE<jQ][� 7I khIG �<QWk�h y[g¢IkXy ]djQ][ DkQYj
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Å�Ã�Æ��QNNIgI[jQ<Y��kZ<[��I[I��rdgIhhQ][��[<YshQh

7I OI[Ig<jIG < OI[I IrdgIhhQ][ dIg h<ZdYI j<DYI khQ[O jPI !Ij<�k[E dQdIYQ[I <[G

khIG ��/IfÃ j] dIgN]gZ GQNNIgI[jQ<Y OI[I IrdgIhhQ][ <[<YshQh� qQjP jPQh j<DYI <h

Q[dkj� �[ ]gGIg j] QGI[jQNs GQNNIgI[jQ<YYs IrdgIhhIG OI[Ih Q[ jkZ]g h<ZdYIh E]Zd<gIG

j] []gZ<Y h<ZdYIh jP<j qIgI hdIEQNQE j] E]ZdYIjI gIhd][GIgh E]Zd<gIG j] ]jPIg

gIhd][GIgh� qI <[<YsvIG jPI G<j<hIj <h P<pQ[O Og]kd�hdIEQNQE E][GQjQ][ INNIEjh <h

]kjYQ[IG Q[ ��/IfÃ�h pQO[IjjI ¥Pjjd���DQ]E][GkEj]g�]gO�d<EX<OIh�gIYI<hI�

DQ]E�pQO[IjjIh���/IfÁ�Q[hj�G]E���/IfÁ�PjZY¾Og]kd�hdIEQNQE�E][GQjQ][�INNIEjh�Q[GQpQ

Gk<Yh�[IhjIG�qQjPQ[�Og]kdh¦� qPIgI Og]kdh gINIg j] ]kg h<ZdYI gIhd][hI jsdI� <[G

E][GQjQ][�gINIgh�j]�jkZ]g�]g�[]gZ<Y�jQhhkI�jsdI�

Å�Ã�Ç��I[I�/Ij��[gQEPZI[j��[<YshQh

�g]Z jPI gIhkYjh ]N jPQh ��/IfÃ E]Zd<gQh][� qI OI[Ig<jIG < dgI�g<[XIG YQhj ]N <YY

gIhkYjQ[O OI[Ih D<hIG ][ d�p<YkIh <[G Y]OÃ N]YG�EP<[OI� <[G jPIhI OI[Ih qIgI khIG

<h Q[dkj j] �/�� <[<YshQh khQ[O EYkhjIg+g]NQYIg ¥�� 9k Ij <Y�� ÃÁÂÃ¦ qQjP jPI 
Æ

$[j]Y]Os �I[I /Ijh E]YYIEjQ][ ¥pIghQ][ È¦ Ng]Z jPI Z]YIEkY<g hQO[<jkgIh G<j<D<hI

¥!/QO��¦ ¥ QDIgv][ Ij <Y�� ÃÁÂÂ� /kDg<Z<[Q<[ Ij <Y�� ÃÁÁÆ¦� /dIEQNQE<YYs� qI g<[XIG jPI

OI[Ih�khQ[O�jPI�N]gZkY<�

g<[X�Þ���Y]OÂÁ¥d�p<YkI¦�«�hQO[¥Y]OÃ�]YG
P<[OI¦�

qQjP hQO[ DIQ[O GQgIEjQ][<YQjs ¥Û ]g �¦ ]N jPI Y]OÃ N]YG EP<[OI p<YkI� <[G <Ejk<Y p<YkI

q<h []j khIG� 0PQh g<[XQ[O dY<EIh jPI OI[Ih qQjP Y]qIhj d�p<YkIh <[G d]hQjQpI Y]OÃ

N]YG EP<[OI <j jPI j]d ]N jPI YQhj� <[G jPI OI[Ih qQjP Y]qIhj d�p<YkIh <[G [IO<jQpI

Y]OÃ N]YG EP<[OI <j jPI D]jj]Z ]N jPI YQhj� �I[Ih <j jPI j]d ]N jPI YQhj E][jgQDkjI j]
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OI[I hIjh qQjP d]hQjQpI I[gQEPZI[j hE]gIh <[G OI[Ih <j jPI D]jj]Z E][jgQDkjI j]

OI[I�hIjh�qQjP�[IO<jQpI�I[gQEPZI[j�hE]gIh�

�]g Z]gI GIj<QYh ][ P]hj OI[I <[<YshIh� qI dg]pQGI . hEgQdjh <[G gIhkYj NQYIh Q[

Pjjdh���OQjY<D�E]Z�<YhkYQjÁÉ�k]E¢gIhd][hI¢gIEj<YE<���jgII�Z<Q[��kZ<[ E]ZZQj
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�]g jPI ZQEg]DQ]ZI G<j<hIj� qI O<jPIgIG g<q E]k[jh ]N ZQEg]DI j<r][]ZQIh Q[j] <

+PsY]hIf ]DWIEj ¥!E!kgGQI ² �]YZIh� ÃÁÂÄ¦� qQjP ZIj<G<j< Q[N]gZ<jQ][ ][ jPIQg

gIhd][hI� <[G jkZ]g ]g []gZ<Y hj<jkh� 7I jPI[ khIG jPI h<ZI Z]GIY N]g

Og]kd�hdIEQNQE E][GQjQ][ INNIEjh <h hdIEQNQIG Q[ ��/IfÃ� j] ]Dj<Q[ GQNNIgI[jQ<YYs

<Dk[G<[j ZQEg]DIh Q[ jkZ]g h<ZdYIh E]Zd<gIG j] Z<jEPIG []gZ<Y h<ZdYIh� hdIEQNQE

j] E]ZdYIjI gIhd][GIgh E]Zd<gIG j] ]jPIg gIhd][GIgh� 7I dIgN]gZIG dgI�NQYjIgQ[O

]N ]kg hdIEQIh DIN]gI jPI <[<YshQh� ][Ys Q[EYkGQ[O jP]hI qQjPQ[ jPI �<EjIgQ<Y �Q[OG]Z�

<[G�jP]hI�qQjP�<j�YI<hj�ÂÁ�gI<Gh�Q[�ÃÁÚ�]N�]kg�h<ZdYIh�¥/kddYIZI[j<gs�0<DYI�Å�Â¦�

7I Q[QjQ<YYs ]Dj<Q[IG ÃÇ GQNNIgI[jQ<YYs <Dk[G<[j D<EjIgQ< Ng]Z E]ZdYIjI gIhd][GIgh�

7I NkgjPIg [<gg]qIG G]q[ jPQh YQhj j] ÂÁ hdIEQIh jPg]kOP Z<[k<Y Ekg<jQ][ ¥hII

/kddYIZI[j<gs�!IjP]Gh hIEjQ][¦�
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]ggIY<jQ][ DIjqII[ �QNNIgI[jQ<YYs �rdgIhhIG �I[Ih <[G �<EjIgQ< Q[

.IEj<Y�
<[EIg

7I Q[EYkGIG jPI ÉÈ QGI[jQNQIG ���h <[G jPI ÂÁ �� D<EjIgQ<Y hdIEQIh qI QGI[jQNQIG�

1hQ[O jPI ��/�fÃ gY]O jg<[hN]gZIG p<YkIh N]g OI[I IrdgIhhQ][ <[G ZQEg]DQ<Y

<Dk[G<[EI� qI dIgN]gZIG /dI<gZ<[ E]ggIY<jQ][ <[<YshQh DIjqII[ I<EP OI[I <[G

hdIEQIh��E]ggIEjQ[O�jPI�NQ[<Y�d�p<YkIh�khQ[O��I[W<ZQ[Q��]EPDIgO�¥��¦�<GWkhjZI[j�

�]g Z]gI GIj<QYh ][ ZQEg]DQ]ZI <[<YshIh� qI dg]pQGI . hEgQdjh <[G gIhkYj NQYIh Q[

Pjjdh���OQjY<D�E]Z�<YhkYQjÁÉ�k]E¢gIhd][hI¢gIEj<YE<���jgII�Z<Q[�!QEg]DQ]ZI
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gIhd][GIgh�¥�QOkgI�Å�Ç¦�

+Y]jjQ[O 0kZ]g ph "]gZ<Y gY]O jg<[hN]gZIG E]k[jh dIg h<ZdYI ]N jPIhI ZQEg]DIh

hP]qIG jP<j jPIgI q<h < hId<g<jQ][ DIjqII[ jPI E]ZdYIjI gIhd][GIgh E]Zd<gIG j]

]jPIg gIhd][GIgh <YjP]kOP []j <h dg][]k[EIG <h jP<j hII[ Q[ PkZ<[ ���h

¥/kddYIZI[j<gs �QOkgI Å�Ä¦� 7I N]k[G D<EjIgQ< Q[EYkGQ[O .kZQ[]E]EE<EI<I

D<EjIgQkZ� �k[O<jIYY< P<jPIq<sQ� �<EjIg]QGIh jPIj<Q]j<]ZQEg][� <[G 
Y]hjgQGQkZ

hdIEQIh��qPQEP�qIgI�dgIpQ]khYs�gId]gjIG�j]�P<pI�<�g]YI�Q[�
.
�]g�E<[EIg�

���



�QOkgI Å�Ç� �QNNIgI[jQ<YYs <Dk[G<[j D<EjIgQ< Q[ jkZ]g h<ZdYIh E]Zd<gIG j] Z<jEPIG []gZ<Y

jQhhkI� hdIEQNQE j] E]ZdYIjI gIhd][GIgh� +Y]j ]N jPI ÂÁ �� D<EjIgQ< hP]qQ[O jPIQg Y]OÃ N]YG EP<[OIh

¥r�<rQh¦�<[G�<GWkhjIG�d�p<YkIh�Ds�E]Y]g�

Å�Ä�Ç 
]ggIY<jQ][ DIjqII[ �]hj �I[I �rdgIhhQ][ <[G !QEg]DQ<Y

�Dk[G<[EIh

7I N]k[G hQO[QNQE<[j E]ggIY<jQ][h DIjqII[ GQNNIgI[jQ<YYs IrdgIhhIG OI[Ih <[G

D<EjIgQ<Y <Dk[G<[EIh ¥�QOkgI Å�È�¦� �Z][O ���h jP<j d]hQjQpIYs E]ggIY<jIG qQjP jPI

ZQEg]DQ<Y <Dk[G<[EIh� jPI ��0�Á OI[I q<h []j<DYI� 7I N]k[G d]hQjQpI E]ggIY<jQ][h

¥/dI<gZ<[ E]INNQEQI[j� ¿�ÂÄÄ   ¿�ÄÃÈ� ��� ¿�¿¿¿Á � ¿�¿ÆÆ¦ ]N jPQh OI[I qQjP hIpIg<Y ]N

]kg �� D<EjIgQ<Y hdIEQIh� dgIpQ]khYs YQ[XIG j] E]Y]gIEj<Y E<[EIg� Q[EYkGQ[O

.kZQ[]E]E<EE<I�D<EjIgQkZ��<[G �<EjIg]QGIh�jPIj<Q]j<]ZQEg][ ¥�QOkgI�Å�È�¦�

���



�QOkgI Å�È� 
]ggIY<jQ][h DIjqII[ GQNNIgI[jQ<YYs IrdgIhhIG OI[Ih <[G GQNNIgI[jQ<YYs

<Dk[G<[j ZQEg]DIh� �� 
]ggIY<jQ][ dY]j hP]qQ[O D<EjIgQ<   OI[I E]ggIY<jQ][h qQjP <j YI<hj

Â hQO[QNQE<[j ¥�� Ý ¿�À¦ E]ggIY<jQ][� /dI<gZ<[ E]ggIY<jQ][ E]INNQEQI[jh <gI gIdgIhI[jIG Ds

jPI E]Y]gD<g� DY<[X hd<EIh gIdgIhI[j E]ggIY<jQ][h jP<j <gI []j hQO[QNQE<[j� �� 7I N]EkhIG

][ ��0�Á <[G Qjh d]hQjQpI E]ggIY<jQ][h qQjP ]kg �� D<EjIgQ<� 7I gIZ]pIG Q[NYkI[jQ<Y d]Q[jh

¥hdIEQIh gY]O Þ ÀÁ¦ N]g jPI /dI<gZ<[ E]ggIY<jQ][ E<YEkY<jQ][ <[G hE<jjIg dY]jh� $[Ys


Y]hjgQGQkZ�hd��
���ÀÂÇ P<G�<[s�Q[NYkI[jQ<Y�d]Q[jh�

.Ü/dI<gZ<[�E]INNQEQI[j��dÜd�p<YkI�E<YEkY<jIG�

���



Å�Å��QhEkhhQ][

"I]<GWkp<[j EPIZ]g<GQ]jPIg<ds <QZh j] G]q[hj<OI gIEj<Y jkZ]gh <[G gIGkEI g<jIh

]N Y]E<Y gIEkggI[EI ¥�<sGI Ij <Y�� ÃÁÂÈ� �II[Is Ij <Y�� ÃÁÂÊ¦� � dg]d]gjQ][ ]N d<jQI[jh

qQYY P<pI <[ IrEIYYI[j gIhd][hI j] jPQh jPIg<ds qQjP E]ZdYIjI jkZ]g hjIgQYQv<jQ][

¥�<Dg��<Z< Ij <Y�� ÃÁÁÅ¦� 0PIgI P<h DII[ < gIYQ<[EI ][ d]hj�hkgOQE<Y Ir<ZQ[<jQ][ ]N

d]hj�hkgOQE<Y hdIEQZI[h j] E][NQgZ jPQh gIhd][hI� �]qIpIg� hkgOQE<Y gIhIEjQ][ Z<s

]NNIg [] hkgpQp<Y DI[INQj j] d<jQI[jh qQjP < d
.� qPQYI Ird]hQ[O jPIZ j] d]jI[jQ<Y

Z]gDQGQjs <[G Z]gj<YQjs� � ZI<[h ]N dgIGQEjQ[O E]ZdYIjI gIhd][hI j] [I]�<GWkp<[j

jPIg<ds Qh jPIgIN]gI gIfkQgIG j] <YY]q <EEkg<jI <hhIhhZI[j ]N jP]hI jP<j Z<s DI[INQj

Ng]Z�]gO<[�E][hIgp<jQ][�

+gIpQ]kh hjkGQIh P<pI <jjIZdjIG j] QGI[jQNs Z<gXIgh ]N E]ZdYIjI gIhd][hI j]

EPIZ]g<GQ]jPIg<ds� <[G qPQYI EYQ[QE]d<jP]Y]OQE<Y <[G g<GQ]Y]OQE<Y NI<jkgIh P<pI

DII[ QGI[jQNQIG� jPIs <gI YQZQjIG Q[ hI[hQjQpQjs <[G hdIEQNQEQjs ¥�<sGI Ij <Y�� ÃÁÂÈ¦�

�[jg<jkZ]g<Y PIjIg]OI[IQjs E][jgQDkjIh j] Y<EX ]N E]ggIY<jQ][ DIjqII[ Z]YIEkY<g

DQ]Z<gXIg hjkGQIh� <[G <h hkEP� [] DQ]Z<gXIg Qh EkggI[jYs Q[ EYQ[QE<Y khI ¥�<sGI Ij <Y��

ÃÁÂÈ� .s<[ Ij <Y�� ÃÁÂÇ¦� �[ ]gGIg j] QGI[jQNs < k[QpIgh<Y DQ]Z<gXIg ]N gIhd][hI N]g

gIEj<Y�jkZ]gh�<�ZIEP<[QhjQE��YQ[X�j]�jkZ]g�DQ]Y]Os�Qh�IhhI[jQ<Y�

�][QvQ[O g<GQ<jQ][ gIhkYjh Q[ G<Z<OIG EIYY Z]YIEkYIh DIQ[O dgIhI[jIG j] jPI QZZk[I

hshjIZ <h <[ <[jQOI[ ¥ PkQYYQIg Ij <Y�� ÃÁÂÊ� .IO<Y Ij <Y�� ÃÁÂÇ¦� �[jQOI[ dgIhI[j<jQ][ Qh

QZd]gj<[j Q[ jPI <EjQp<jQ][ ]N 0�EIYY gIhd][hIh jP<j gIhkYj Q[ <[jQ�jkZ]g QZZk[Qjs�

<EjQp<jQ[O < gIhd][hI <XQ[ j] pQg<Y Q[NIEjQ][ gIhd][hIh� �][QvQ[O g<GQ<jQ][ E<khIh jPI
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dg]GkEjQ][ ]N gI<EjQpI ]rsOI[ hdIEQIh jP<j E<khIh G<Z<OI j] jPI EIYYh� �"��

�<Z<OIG G]kDYI hjg<[GIG ¥Gh¦ �"� <EEkZkY<jQ][ Q[ jPI EIYY�h Esj]h]Y� E<[ jgQOOIg <[

Q[NY<ZZ<j]gs gIhd][hI� �kgjPIgZ]gI� Zkj<jIG �"� E<[ DI jg<[hY<jIG Q[j] dIdjQGIh

jP<j <gI dgIhI[jIG ][ !�
�Â Z]YIEkYIh <[G IYQEQj < Esj]j]rQE QZZk[I gIhd][hI

¥ PkQYYQIg�Ij�<Y���ÃÁÂÊ¦�


]ZdYIjI gIhd][GIgh Q[ ]kg E]P]gj P<pI PQOPIg IrdgIhhQ][ ]N OI[Ih gIhd][hQDYI N]g

E]ZdYIZI[j <EjQp<jQ][ <[G ��EIYY gIY<jIG Nk[EjQ][h Q[ jPIQg jkZ]gh E]Zd<gIG j]

[]gZ<Y EIYYh� 0PQh ]DhIgp<jQ][ hkdd]gjh dkDYQhPIG G<j< <D]kj jPI ZIEP<[QhZ ]N

g<GQ]jPIg<ds� �ZZk[]OY]DkYQ[h Z<s gIE]O[QvI g<GQ]jPIg<ds Q[GkEIG [I]�<[jQOI[h

gIhkYjQ[O Q[ E]ZdYIZI[j <EjQp<jQ][� � hjkGs Ds /kg<EI <[G E]YYI<OkIh ¥/kg<EI Ij <Y��

ÃÁÂÆ¦ GIjIgZQ[IG jP<j g<GQ]jPIg<ds�Q[GkEIG [IEg]hQh E<[ gIhkYj Q[ �O!�ZIGQ<jIG

DQ[GQ[O j] [IEg]jQE EIYYh� qQjP hkDhIfkI[j E]ZdYIZI[j <EjQp<jQ][� 0PQh gIhkYjh Q[

<[<dPsY<j]rQ[ dg]GkEjQ][� <EjQp<jQ[O GI[GgQjQE EIYYh jP<j ZIGQ<jI 
�ÉÛ 0�EIYY

gIhd][hIh� 0PQh hshjIZQE QZZk[I gIhd][hI Qh QZd]gj<[j j] <jj<Q[ <DhE]d<Y INNIEjh�

GQhj<[j�Ng]Z�g<GQ<jQ][�hQjIh�

7I <Yh] ]DhIgpIG I[gQEPIG OI[I hIjh gIY<jIG j] pQg<Y gIhd][hI Q[ E]ZdYIjI

gIhd][GIgh� qPQEP Z<s DI IrdY<Q[IG Ds g<GQ]jPIg<ds Q[GkEIG pQg<Y ZQZQEgs� qPIgI

jPI dg]jI]ZI Q[GkEIG Ds jPI Q][QvQ[O g<GQ<jQ][ OIjh dgIhI[jIG <h <[jQOI[h j] !�
��

Z]YIEkYIh� hQZQY<g j] pQg<Y <[jQOI[h ¥ PkQYYQIg Ij <Y�� ÃÁÂÊ¦� �[ QZd]gj<[j dY<sIg Q[

<[jQpQg<Y QZZk[I gIhd][hIh <gI jsdI Â Q[jIgNIg][h ¥��"��¦ jP<j gIEgkQj GI[GgQjQE EIYYh

hdIEQ<YQvIG Q[ <[jQOI[ dgIhI[j<jQ][ j] 
�ÉÛ 0�EIYYh ¥ PkQYYQIg Ij <Y�� ÃÁÂÊ¦� 0sdI�Â

Q[jIgNIg][h dY<s < d<gj Q[ jPI hjQZkY<j]g ]N Q[jIgNIg][ OI[Ih ¥/0�"�¦ d<jPq<s jP<j
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<EjQp<jIh <G<djQpI <[G QZZk[I hshjIZ gIhd][hIh ¥ PkQYYQIg Ij <Y�� ÃÁÂÊ� 9� 7<[O Ij

<Y���ÃÁÂÉ¦�

0sdI�Â Q[jIgNIg][h <Yh] <EjQp<jI ��0�Ã qPQEP P<h gIEI[jYs DII[ hP]q[ j] DI GIdYIjIG

Q[ 
.
 jkZ]gh E]Zd<gIG j] []gZ<Y h<ZdYIh� <[G E]ggIY<jIh qQjP d]]g dg]O[]hQh ¥ Qk

Ij <Y�� ÃÁÂÆ¦� ��0�Á q<h ]pIg�IrdgIhhIG Q[ E]ZdYIjI gIhd][GIgh Q[ ]kg E]P]gj� �h

��0�Á Qh jP]kOPj j] DI Q[GkEIG Ds ��"��� Qj q<h Psd]jPIhQvIG j] dY<s < g]YI Q[ pQg<Y

Q[NIEjQ][h ¥�kYIg Ij <Y�� ÃÁÂÆ¦ <[G E][jgQDkjI j] g<GQ]jPIg<ds�Q[GkEIG gIhd][hIh jP<j

ZQZQE pQg<Y Q[NIEjQ][� ��0�Ã q<h N]k[G j] P<pI <[ <[jQ�jkZ]g INNIEj jPg]kOP

dg]Z]jQ[O � �ÂÃ dÅÁ IrdgIhhQ][ Q[ jkZ]g�<hh]EQ<jIG Z<Eg]dP<OIh ¥0�!h¦� qPQEP

Q[GkEIh�
�ÉÛ 0�EIYYh ¥�<[IZ<gk�Ij�<Y���ÃÁÂÈ¦�

�[jQ�jkZ]g QZZk[Qjs <h < E][hIfkI[EI ]N g<GQ]jPIg<ds Q[GQE<jIh < d]hhQDYI

Q[jIg<EjQ][ qQjP QZZk[]jPIg<ds�gIY<jIG dg]EIhhIh ¥9� 7<[O Ij <Y�� ÃÁÂÉ¦� 0PQh E]kYG

DI NkgjPIg <QGIG Ds jPI dgIhI[EI ]N Okj ZQEg]DIh jP<j P<pI DII[ hP]q[ j] DI

DI[INQEQ<Y Q[ QZZk[]jPIg<ds <ddYQE<jQ][h� Ir<ZdYIh ]N qPQEP Q[EYkGI �<EjIg]QGIh

jPIj<Q]j<]ZQEg][ ¥6KjQv]k Ij <Y�� ÃÁÂÆ¦ <[G jPI .kZQ[]E]EE<EI<I N<ZQYs

¥�]d<Y<XgQhP[<[�Ij�<Y���ÃÁÂÉ¦�

$kg NQ[GQ[O ]N <[ I[gQEPIG OI[I hIj N]g �GINI[hI gIhd][hI j] D<EjIgQkZ� <Yh] QZdYQIh

< gIhd][hI j] <[ Q[p<GQ[O ]gO<[QhZ� 
][hQhjI[j qQjP dgIpQ]kh hjkGQIh� qI N]k[G []

GQNNIgI[EIh Q[ ZQEg]DQ]ZI GQpIghQjs ZIjgQEh DIjqII[ gIhd][hI Og]kdh ¥/PQ Ij <Y��

ÃÁÃÁ¦� �]qIpIg� qI QGI[jQNQIG hIpIg<Y D<EjIgQ<Y hdIEQIh jP<j qIgI GQNNIgI[jQ<YYs

<Dk[G<[j Q[ jkZ]gh ]N E]ZdYIjI gIhd][GIgh� hIpIg<Y ]N qPQEP P<G dgIpQ]khYs DII[
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QZdYQE<jIG Q[ 
.
 E<gEQ[]OI[IhQh <[G dg]O[]hQh� �k[O<jIYY< P<jPIq<sQ P<h DII[

QGI[jQNQIG <h <Z][O jPI Z]hj hQO[QNQE<[j D<EjIgQ<Y Z<gXIgh jP<j <gI GQNNIgI[jQ<YYs

<Dk[G<[j Q[ 
.
 ¥7QgDIY Ij <Y�� ÃÁÂÊ¦� <[G P<h DII[ gId]gjIG j] GgQpI ZIjPsY<jQ][ ]N

jkZ]g hkddgIhh]g OI[Ih ¥8� 8Q< Ij <Y�� ÃÁÃÁ¦� .kZQ[]E]EE<EI<I P<pI DII[ YQ[XIG j]

jPI IrdgIhhQ][ ]N 0�EIYY�gIEgkQjQ[O EPIZ]XQ[Ih ¥
gIZ][IhQ Ij <Y�� ÃÁÂÉ¦� Q[GQE<jQ[O <

g]YI Q[ jkZ]g�XQYYQ[O QZZk[I <EjQp<jQ][ <[G < Y]q <Dk[G<[EI P<h DII[ <hh]EQ<jIG

qQjP 
.
 ¥�kg[h Ij <Y�� ÃÁÂÆ�  � 
���� 9k Ij <Y�� ÃÁÂÉ¦� /QZQY<gYs� 
Y]hjgQGQkZ hdIEQIh

P<G DII[ <hh]EQ<jIG qQjP < dg]jIEjQpI INNIEj <O<Q[hj 
.
� GkI j] jPIQg <DQYQjs j]

hs[jPIhQvI hP]gj�EP<Q[ N<jjs <EQGh� qPQEP Q[PQDQj Q[NY<ZZ<jQ][ <[G E<gEQ[]OI[IhQh

¥;]k Ij <Y�� ÃÁÂÉ¦� �<EjIg]QGIh jPIj<Q]j<]ZQEg][� ZI<[qPQYI� q<h hP]q[ j] <kOZI[j

INNQE<Es ]N 
0 ��Å DY]EX<GI QZZk[]jPIg<ds GkI j] jPIQg <DQYQjs j] <EjQp<jI 0�EIYY

gIhd][hIh ¥�<]�Ij�<Y���ÃÁÂÆ¦�

.IEI[j hjkGQIh P<pI PQOPYQOPjIG jPI INNIEj ]N jPI Okj ZQEg]DQ]ZI ][ hQGI INNIEjh ]N

g<GQ]jPIg<ds ¥/PQ Ij <Y�� ÃÁÃÁ� 0]kEPINIk Ij <Y�� ÃÁÂÅ¦� <[G� E][pIghIYs� jPI INNIEj ]N

g<GQ]jPIg<ds ][ jPI ZQEg]DQ]ZI ¥�<[ Ij <Y�� ÃÁÃÂ¦� $[ gIpQIq ]N jPI YQjIg<jkgI� ][I

hjkGs P<h dgIpQ]khYs Q[pIhjQO<jIG GQNNIgI[EIh Q[ jPI ZQEg]DQ]ZI Q[ dgI�g<GQ]jPIg<ds

h<ZdYIh <[G jPIQg <hh]EQ<jQ][ qQjP gIhd][hI j] g<GQ]jPIg<ds ¥6KjQv]k Ij <Y�� ÃÁÂÆ¦�

/QZQY<g j] ]kg NQ[GQ[Oh� jPQh Og]kd gId]gjIG [] GQNNIgI[EI Q[ <YdP< GQpIghQjs DIjqII[

gIhd][GIgh <[G [][�gIhd][GIgh� Dkj GQG gId]gj < GQNNIgI[EI Q[ DIj<�GQpIghQjs� �[

E][jg<hj j] ]kg hjkGs ]N dgI�jgI<jZI[j jQhhkI h<ZdYIh� jPQh hjkGs khIG <ZdYQE][

hIfkI[EQ[O ]N d<jQI[j hj]]Y h<ZdYIh� qPQEP Qh <[ INNIEjQpI q<s j] ZI<hkgI Y<gOI

j<r][]ZQE GQNNIgI[EIh Q[ ZQEg]DQ]ZI h<ZdYIh� Dkj dIgN]gZh d]]gYs <j GQhEgQZQ[<jQ[O

DIjqII[ hdIEQIh ]g hjg<Q[h� 0PI QZd]gj<[EI ]N jPI Okj ZQEg]DQ]ZI Q[ gIhd][hI j]
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QZZk[]jPIg<ds P<h O<g[IgIG ZkEP <jjI[jQ][ Q[ gIEI[j sI<gh� qQjP Y<[GZ<gX

dkDYQE<jQ][h YI<GQ[O j] EYQ[QE<Y jgQ<Yh ]N NIE<Y ZQEg]DQ]ZI jg<[hdY<[jh j] QZdg]pI

INNQE<Es ]N QZZk[]jPIg<ds ¥�<[ Ij <Y�� ÃÁÃÂ� �<[O Ij <Y�� ÃÁÃÁ� /PQ Ij <Y�� ÃÁÃÁ¦� �QpI[

jPI X[]q[ QZZk[I ZIEP<[QhZh <j dY<s Q[ g<GQ]jPIg<ds gIhd][hI� I�O� 
�ÉÛ 0�EIYY

<EjQp<jQ][� <[ ]pIgY<d DIjqII[ jPI Ihj<DYQhPIG hshjIZQE INNIEj ]N jPI ZQEg]DQ]ZI ][

QZZk[]jPIg<ds INNQE<Es <[G jP<j ]N g<GQ]jPIg<ds Qh YQXIYs� .kZQ[]E]EE<EI<I <[G ��

jPIj<Q]j<]ZQEg][� D]jP I[gQEPIG Q[ E]ZdYIjI gIhd][GIgh Q[ ]kg E]P]gj� P<G DII[

N]k[G j] <kOZI[j QZZk[]jPIg<ds INNIEjh <[G jPQh ZIEP<[QhZ Z<s <Yh] E][jgQDkjI

j] g<GQ]jPIg<ds�Q[GkEIG QZZk[I EYI<g<[EI ]N E<[EIg EIYYh� 0<XI[ j]OIjPIg qQjP jPI

E]ggIY<jQ][h hII[ DIjqII[ GQNNIgI[jQ<YYs <Dk[G<[j D<EjIgQ< <[G ��0�Á IrdgIhhQ][ <[G

jPI Q[EgI<hIG <Dk[G<[EI ]N E]ZZI[h<Y D<EjIgQ<� jPI <EjQp<jQ][ ]N QZZk[I d<jPq<sh

Q[ jPI jkZ]g ZQEg]I[pQg][ZI[j ]N E]ZdYIjI gIhd][GIgh Q[GQE<jIh < d]jI[jQ<Y g]YI ]N

jPI�jkZ]g�ZQEg]I[pQg][ZI[j�Q[�g<GQ]jPIg<ds�gIhd][hI�Q[�gIEj<Y�E<[EIg�

7I hkZZ<gQvI < Psd]jPIjQE<Y ZIEP<[QhZ ]N E]ZdYIjI gIhd][hI Q[ g<GQ]jPIg<ds Q[

�QOkgI�Å�É�

���

https://www.zotero.org/google-docs/?NknXAr


�QOkgI Å�É� �sd]jPIjQE<Y ZIEP<[QhZ ]N E]ZdYIjI gIhd][hI Q[ g<GQ]jPIg<ds� .<GQ]jPIg<ds gIhkYjh Q[

�"� Zkj<jQ][h jP<j Z<s DI jg<[hY<jIG Q[j] Zkj<jIG dIdjQGIh jP<j OIj dgIhI[jIG Ds !�
 Z]YIEkYIh j]

gIEgkQj 
�ÉÛ 0�EIYYh� 
�ÉÛ 0�EIYYh Q[EYkGI Esj]j]rQE EIYYh QZd]gj<[j Q[ XQYYQ[O E<[EIg]kh EIYYh�

.<GQ]jPIg<ds <Yh] gIhkYjh Q[ G]kDYI hjg<[GIG �"� DgI<Xh jP<j <EjQp<jI jPI /0�"� d<jPq<s jP<j Q[GkEIh

jPI dg]GkEjQ][ ]N 0sdI�Â Q[jIgNIg][h� 0sdI�Â Q[jIgNIg][h� Q[ jkg[� YI<Gh j] Q[EgI<hIG ��0�Á dg]GkEjQ][

jP<j <EjQp<jIh jkZ]g�<hh]EQ<jIG Z<Eg]dP<OIh� qPQEP gIEgkQjh 
�ÉÛ 0�EIYYh pQ< jPI � �ÂÃ Esj]XQ[I�

0sdI�Â Q[jIgNIg][h E<[ <Yh] <EjQp<jI GI[GgQjQE EIYYh� �I[GgQjQE EIYYh Z<s <Yh] DI <EjQp<jIG jPg]kOP

<[<dPsY<j]rQ[h 
Ä <[G 
Æ ]N jPI E]ZdYIZI[j hshjIZ qPI[ jPIs <gI Q[ jkg[ <EjQp<jIG Ds

QZZk[]OY]DkYQ[h jP<j GIjIEj Dg]XI[ G]kDYI hjg<[GIG �"�� �I[GgQjQE EIYYh Q[ jkg[ gIEgkQj 
�ÉÛ 0�EIYYh�

�Q[<YYs� D<EjIgQ< hkEP <h �� jPIj<Q]j<]ZQEg][ <[G .kZQ[]E]EE<EI<I E]kYG <Yh] Q[NYkI[EI jPI

gIEgkQjZI[j ]N 
�ÉÛ 0�EIYYh� �Z<OI EgI<jIG qQjP �Q].I[GIg�E]Z� +<gjh ]N jPI NQOkgI qIgI <G<djIG Ng]Z

 PkQYYQIg�Ij�<Y���ÃÁÂÊ qPQEP�Qh�YQEI[hIG�N]g�gIkhI k[GIg�Pjjdh���EgI<jQpIE]ZZ][h�]gO�YQEI[hIh�Ds�Å�Á��

Å�Æ�
][EYkhQ][

$kg gIhkYjh hkOOIhj jP<j <[ Q[EgI<hI Q[ jPI IrdgIhhQ][ ]N OI[Ih E][jgQDkjQ[O j]

QZZk[I <EjQp<jQ][ Q[ jkZ]gh E]Zd<gIG j] []gZ<Y h<ZdYIh E][jgQDkjIh j]

g<GQ]hI[hQjQpQjs� 7I Psd]jPIhQvI jP<j jPQh dgQZIh < ZQEg]I[pQg][ZI[j jP<j Z<s

<EjQp<jI <[jQ�jkZ]g gIhd][hIh qPI[ jPI INNIEjh ]N g<GQ]jPIg<ds j<XI dY<EI� 0PIhI
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<[jQ�jkZ]g gIhd][hIh Z<s ]EEkg jPg]kOP E]ZdYIZI[j <EjQp<jQ][ Ds

QZZk[]OY]DkYQ[h� qPI[ Qgg<GQ<jIG EIYYh dg]GkEI Zkj<jIG dg]jIQ[h <h <[jQOI[h Q[ <

Z<[[Ig hQZQY<g j] pQg<Y Q[NIEjQ][� <h IpQGI[EIG Ds jPI Q[EgI<hI Q[ pQg<Y gIhd][hI OI[I

hIjh Q[ ]kg jkZ]gh E]Zd<gIG j] []gZ<Y h<ZdYIh Q[ E]ZdYIjI gIhd][GIgh� �rdgIhhQ][

]N jPI ��0�Á OI[I� <EjQp<jIG Ds Q[jIgNIg][h� Z<s <Yh] E][jgQDkjI j] GQNNIgI[EIh Q[

g<GQ]jPIg<ds gIhd][hI� �jh IrdgIhhQ][ Qh <Yh] ZQYGYs E]ggIY<jIG qQjP ZQEg]DIh jP<j <gI

<hh]EQ<jIG qQjP 
.
� �<EjIgQ< I[gQEPIG Q[ E]ZdYIjI gIhd][GIgh P<pI DII[ <hh]EQ<jIG

qQjP dg]O[]hQh Q[ E]Y]gIEj<Y E<[EIg <[G QZdg]pIG INNQE<Es ]N QZZk[]jPIg<ds� 0PIhI

G<j< dg]pQGI NkjkgI j<gOIjh N]g DQ]Z<gXIg p<YQG<jQ][ <[G dg]pQGI GQgIEjQ][ j]

Q[pIhjQO<jI�jPI�ZIEP<[QhZh�]N�g<GQ]jPIg<ds�gIhd][hI�Q[�gIEj<Y�E<[EIg�
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kg<jQ][�]N��QNNIgI[jQ<YYs��Dk[G<[j��<EjIgQD

�[<YshQh ]N GQNNIgI[EIh Q[ jPI jkZ]g ZQEg]DQ]ZI DIjqII[ GQNNIgI[j gIhd][hI Og]kdh

QGI[jQNQIG ÃÇ ZQEg]DIh j] DI hQO[QNQE<[jYs <hh]EQ<jIG ¥<GWkhjIG d�p<YkI ßÁ�Â¦ qQjP

E]ZdYIjI gIhd][GIgh E]Zd<gIG j] <YY ]jPIg d<jQI[jh ¥/kddYIZI[j<gs �QOkgI Å�Å�¦�

�[QjQ<Y /dI<gZ<[ E]ggIY<jQ][h DIjqII[ ]kg ZQEg]DQ<Y <Dk[G<[EIh <[G jPI ÉÈ ���h

hP]q hIpIg<Y D<EjIgQ< <Z][Ohj jPIhI ÃÇ QGI[jQNQIG jP<j E]ggIY<jIG PQOPYs ¥gI<EPQ[O

gP] à Á�É¦ qQjP ]kg ���h ¥/kddYIZI[j<gs �QOkgI Å�Å�¦� /IpIg<Y ]N jPIhI D<EjIgQ<

P]qIpIg qIgI []j IrdIEjIG j] DI N]k[G Q[ jPI PkZ<[ Okj� h] qI GIEQGIG j] Y]]X

Z]gI EY]hIYs <j jPI dg]jIQ[ Z<jEPIh ]N jPIhI D<EjIgQ<� �]g hIpIg<Y ]N jPIhI� qI P<pI
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][Ys < [kZDIg ]N dg]jIQ[ ¥<EEIhhQ][ [kZDIg¦ Z<jEPIh ¥/kddYIZI[j<gs 0<DYI Å�Ã¦

<[G EY]hIg Q[hdIEjQ][ ]N jPIhI Z<jEPIh Q[GQE<jI jP<j jPIhI dg]jIQ[h E][j<Q[

QZZk[]OY]DkYQ[ G]Z<Q[h <[G <gI PQOPYs hQZQY<g j] PkZ<[ QZZk[]OY]DkYQ[ G]Z<Q[h�

YI<GQ[O kh j] DIYQIpI jP<j jPIhI E]kYG P<pI DII[ E][j<ZQ[<[jh Ng]Z jPI P]hj ."�

jP<j qIgI []j QGI[jQNQIG Q[ jPI PkZ<[ OI[]ZI gINIgI[EI� �h �O OI[Ih P<G < hjg][O

hQO[<jkgI Q[ ]kg 0�" E]Zd<gQh][ DIjqII[ GQNNIgI[j g<GQ]jPIg<ds gIhd][GIgh� Qj

hj<[Gh j] gI<h][ jP<j QN jPIhI qIgI PkZ<[ �O OI[Ih hdkgQ]khYs Z<ddQ[O j] ZQEg]DIh�

jPIs q]kYG E]ggIY<jI pIgs PQOPYs j] jPI �O OI[Ih QGI[jQNQIG <h ���h Q[ ]kg G<j<hIj� 7I

jPIgIN]gI hIj < Ekj]NN ]N dg]jIQ[ Z<jEPIh àÞÂÁÁ� <[G NkgjPIg Q[pIhjQO<jIG jPI

gIZ<Q[Q[O D<EjIgQ< j] gIZ]pI jP]hI qQjP d]hhQDYI �O�G]Z<Q[h Ng]Z PkZ<[

E][j<ZQ[<jQ][��YI<pQ[O�kh�qQjP�jPI�ÂÁ�D<EjIgQ<�GQhEkhhIG�Q[�jPI�d<dIg�

Å�Ç�Â�Ã��QNNIgI[jQ<YYs��Dk[G<[j��I[I�$[j]Y]OQIh

7I khIG dg]jÃO]�ds Ng]Z jPI ZIj<Nk[E Ekhj]Z hEgQdjh j] ]Dj<Q[ �I[I $[j]Y]OQIh

Ng]Z jPI ÆÆÈ D<EjIgQ<Y hdIEQIh jP<j d<hhIG jPI ÂÁ gI<Gh Q[ ÃÁÚ ]N h<ZdYIh Ekj]NN qI

khIG N]g ZIj<jg<[hEgQdj]ZI <[<YshQh� 0PQh ]Dj<Q[IG < �I[I ][j]Y]Os j] h<ZdYI j<DYI

N]g �I[I $[j]Y]OQIh <[[]j<jQ[O jPI dg]jIQ[h ]N jPI ÆÆÈ D<EjIgQ<Y hdIEQIh� 7I khIG

jPI dg]d]gjQ][<Y gI<G E]k[jh <jjgQDkjIG j] jPI OI[I ][j]Y]OQIh N]g GQNNIgI[jQ<Y

<Dk[G<[EI <[<YshQh ¥hII Pjjdh���ZIj<Nk[E�gI<GjPIG]Eh�Q]�I[�Y<jIhj�gIhkYjh�PjZY

GQgIEj]gs�h]kgEI�O]¦� �g]Z jPQh G<j<� qI <O<Q[ hkDhIj N]g �I[I $[j]Y]OQIh qQjP ÂÁ

gI<Gh Q[ ÃÁÚ ]N h<ZdYIh� 0P]hI jP<j d<hhIG NQYjIgh qIgI dg]EIhhIG jPg]kOP ��/IfÃ

khQ[O jPI h<ZI GIhQO[ <h jPI ���� <[G D<EjIgQ<Y �� <[<YshIh� ��/IfÃ g]k[Gh ]NN jPI

dg]d]gjQ][<Y�gI<G�E]k[jh�j]�Q[jIOIgh�

���



7QjP jPQh ZIjP]G� qI ][Ys N]k[G ][I GQNNIgI[jQ<YYs <Dk[G<[j �$ ¥�$�¿¿¿ÃÅÆÃ�

dg]jIQ[ hIgQ[I�jPgI][Q[I XQ[<hI <EjQpQjs¦ jP<j P<G < Y]OÃ N]YG EP<[OI ]N �Ã�ÉÆÇ� <[G

<GWkhjIG d�p<YkI ]N Á�ÁÊÇ� qPQEP qI GIIZIG Q[hQO[QNQE<[j N]g jPI dkgd]hIh ]N jPI

d<dIg�

Å�Ç�Â�Ä 
]Zd<gQh][ ]N �I[I $[j]Y]OQIh ]N ÂÁ �� �<EjIgQ< DIjqII[ 
]ZdYIjI <[G

$jPIg�.Ihd][GIgh

7I khIG !Ij<�k[E�h dg]jÃO]�ds Ekhj]Z hEgQdj ][ jPI ÂÁ GQNNIgI[jQ<YYs <Dk[G<[j

D<EjIgQ< qI QGI[jQNQIG� OIjjQ[O jPI EkZkY<jQpI OI[I ][j]Y]OQIh Ng]Z ][Ys jPIhI ÂÁ ��

D<EjIgQ< dIg h<ZdYI� 7I ][Ys khIG OI[I ][j]Y]OQIh qQjP dg]d]gjQ][<Y gI<G E]k[jh ]N

OgI<jIg jP<[ ]g Ifk<Y j] ÂÁ Q[ <j YI<hj ÂÁÚ ]N h<ZdYIh� 7I khIG jPI �hd¢dIgEI[j�

p<YkI Ng]Z !Ij<Nk[E�h ]kjdkj ¥hII

Pjjdh���ZIj<Nk[E�gI<GjPIG]Eh�Q]�I[�Y<jIhj�gIhkYjh�PjZY¾GQgIEj]gs�h]kgEI�O]¦ <[G

]Dj<Q[IG jPI N]YG EP<[OI ]N jkZ]g�[]gZ<Y dIg h<ZdYI ]N jPQh p<YkI� 7I hP]q

gIdgIhI[j<jQpI PI<jZ<dh ]N jPIhI p<YkIh Q[ /kddYIZI[j<gs �QOkgIh Å�Æ�Å�É�

E<jIO]gQvIG Ds GIdjP YIhh jP<[ Æ ¥Z]hj OI[Ig<Y �$ jIgZh¦ <[G Z]gI jP<[ ÂÃ ¥Z]hj

hdIEQNQE �$ jIgZh¦� �IdjP Qh GINQ[IG <h jPI Z<rQZkZ d<jP ]N jPI �$ jIgZ Ng]Z jPI

g]]j jIgZ� 7I <Yh] E<jIO]gQvI jPI OI[I ][j]Y]OQIh Ds [<ZIhd<EI ]N �Q]Y]OQE<Y

+g]EIhh ¥�+¦ <[G !]YIEkY<g �k[EjQ][ ¥!�¦� �]g < Z]gI GIj<QYIG <[<YshQh� hII

Pjjdh���OQjY<D�E]Z�<YhkYQjÁÉ�k]E¢gIhd][hI¢gIEj<YE<���jgII�Z<Q[�!QEg]DQ]ZI��$

E]ZZQj�<NNEÂIÃÅ�
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E]ggIhd][GQ[O Z<jEPIG []gZ<Y h<ZdYIh� 7I hII jP<j N]g Z<[s ]N jPIhI OI[Ih� E]ZdYIjI

gIhd][GIgh ¥]g<[OI¦ EYkhjIg <j jPI kddIg�YINj fk<Gg<[j ]N jPI dY]jh GQhjQ[Ej Ng]Z ]jPIg gIhd][GIgh
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ZQEg]DQ]ZI qQjP P]hj OI[Ih Q[ E]Y]gIEj<Y E<[EIg GIpIY]dZI[j <[G jPIg<ds� �[


P<djIg Ã� � GIhEgQDIG !Ij<�k[E� < dQdIYQ[I � GIhQO[IG j] hjgI<ZYQ[I jPI

E]Zdkj<jQ][<Y <[<YshQh ]N ZQEg]DQ]ZI G<j< Ng]Z g<q gI<Gh� �g]Z g<q gI<Gh� khIgh

E<[ Z<d gI<Gh j] jPI P]hj OI[]ZI qQjP NI<jkgI QGI[jQNQE<jQ][ <[G fk<[jQj<jQ][�

.I<Gh jP<j G] []j Z<d <gI jgI<jIG <h ZQEg]DQ<Y gI<Gh� <[G <gI dg]EIhhIG N]g

ZQEg]DQ]ZI hdIEQIh QGI[jQNQE<jQ][ <[G Nk[EjQ][<Y <[[]j<jQ][� 7QjP jPQh dQdIYQ[I� �

NkYNQYYIG jPI [IIG N]g < ZIjP]G jP<j q]kYG <hEgQDI Nk[EjQ][ j] ZQEg]DQ]ZI G<j<hIjh�

<h IrQhjQ[O ZIjP]Gh IQjPIg G] []j YQ[X jPI Nk[EjQ][ j] jPI j<r][]ZQE QGI[jQNQE<jQ][� ]g

<gI YQZQjIG Ds jPI G<j<D<hIh jPIs khI� !Ij<�k[E <Yh] ]NNIgIG < q<s j] <[<YsvI P]hj

<[G ZQEg]DQ]ZI j]OIjPIg Q[ < hQ[OYI q]gXNY]q� <[G dg]pQGIG khIgh qQjP Q[QjQ<Y

hj<jQhjQE<Y <[<YshQh j] IrdY]gI jPIQg G<j<�  <hjYs� !Ij<�k[E dg]pQGIG khIgh < q<s j]

pQhk<YQvI jPI <Dk[G<[EI j<DYIh gIhkYjh qQjP <[ . hPQ[s <ddYQE<jQ][� � khIG !Ij<�k[E

j]�]Dj<Q[�OI[I�<[G�ZQEg]DQ]ZI�Q[N]gZ<jQ][�N]g�
P<djIgh�Ä�<[G�Å�


]Y]gIEj<Y E<[EIg Qh < PQOPYs PIjIg]OI[I]kh GQhI<hI jP<j GQNNIgh Ng]Z d<jQI[j j]

d<jQI[j� 0PQh E<khIh GQNNQEkYjQIh Q[ GQhI<hI Z<[<OIZI[j� GQ<O[]hQh� dg]O[]hQh� <[G

���



jPIg<ds <h jPIgI IrQhjh [] hQ[OYI h]YkjQ][ N]g <YY d<jQI[jh� � jP]g]kOP k[GIghj<[GQ[O

]N 
.
 Qh jPIgIN]gI [IEIhh<gs j] ]NNIg jPI DIhj Z<[<OIZI[j j] d<jQI[jh� 
.
 Qh qIYY

hjkGQIG� DIQ[O <Z][O jPI j]d E<khIh ]N E<[EIg Z]gj<YQjs q]gYGqQGI� <[G

E<jIO]gQv<jQ][ ]N 
.
 jkZ]gh Q[j] hkDjsdIh P<h DII[ G][I j] N<EQYQj<jI

EP<g<EjIgQv<jQ][ ]N hQZQY<g jsdIh ]N jkZ]gh� 0PI ZQEg]DQ]ZI� P]qIpIg� qP]hI QZd<Ej

][ 
.
 GIpIY]dZI[j Qh k[GI[Q<DYI� P<h DII[ Y<gOIYs YINj ]kj ]N jPI hkDjsdI

GQhEkhhQ][� �kgjPIgZ]gI� Qj Qh k[IrdY]gIG QN jPI jsdI ]N ZQEg]DIh <NNIEj ]g E]ggIY<jI

qQjP�jPI�GQNNIgI[j�EP<g<EjIgQhjQEh�]N�
.
�hkDjsdIh�

�[ 
P<djIg Ä� � <QZIG j] <GGgIhh jPQh X[]qYIGOI O<d Ds N]EkhQ[O ][ 
!/Â <[G 
!/Å

hkDjsdIh� +gIpQ]kh YQjIg<jkgI GIhEgQDIG jPIhI jq] hkDjsdIh <h QZZk[I�Q[NQYjg<jIG�

�]qIpIg� jPIhI jq] hkDjsdIh GQNNIg Q[ d<jQI[j dg]O[]hQh� qQjP 
!/Â DIQ[O OI[Ig<YYs

N<p]g<DYI� <[G 
!/Å P<pQ[O jPI q]ghj ]pIg<YY hkgpQp<Y� �ZZk[I gIhd][hI Qh <[

QZd]gj<[j GgQpQ[O N]gEI Q[ 
.
 jkZ]gh� 0PI hIIZQ[OYs ]dd]hQ[O dg]O[]hIh Q[ 
!/Â

<[G 
!/Å qQjP GQNNIgI[j QZZk[I Q[NQYjg<jIh Qh jPIgIN]gI Q[jgQOkQ[O� � NQghj E][NQgZIG�

khQ[O P]hj OI[I Q[N]gZ<jQ][ Ng]Z !Ij<�k[E� jP<j 
!/Â <[G 
!/Å P<pI <[

I[gQEPZI[j ]N QZZk[I gIhd][hIh� <[G jP<j jPIhI OI[I hIjh <gI Y<gOIYs QZZk[]OI[QE

Q[ 
!/Â <[G gIOkY<j]gs Q[ 
!/Å� � <Yh] E][NQgZIG jP<j jPIhI OI[I hIjh qIgI []j

dgIhI[j Q[ jPI 
!/Ã <[G 
!/Ä hkDjsdIh� �[jIgIhjQ[OYs� � N]k[G Q[GQE<jQ][h ]N

gIhd][hI j] YQd]d]Ysh<EEP<gQGIh <Z][O jPI OI[I hIjh ]N 
!/Â <[G 
!/Å�

 Qd]d]Ysh<EEP<gQGIh <gI d<jP]OI[�<hh]EQ<jIG Z]YIEkYIh jP<j E<[ jgQOOIg < GINI[hQpI

QZZk[I gIhd][hI Q[ PkZ<[h� <[G NQ[GQ[O kd�gIOkY<jIG gIhd][hIh j] jPIhI Z]YIEkYIh

Q[ 
!/Â <[G 
!/Å Qh Q[GQE<jQpI ]N < g]YI N]g D<EjIgQ< Q[ jPI GIpIY]dZI[j ]N jPIhI

QZZk[I�Q[NQYjg<jIG hkDjsdIh� � jPIgIN]gI QGI[jQNQIG GQNNIgI[jQ<YYs <Dk[G<[j D<EjIgQ< Q[

���




!/Â <[G 
!/Å jP<j P<pI  +/ DQ]hs[jPIjQE dg]EIhhIh <[[]j<jQ][h� qQjP jPI <QZ ]N

jIhjQ[O P]q jPIhI D<EjIgQ< E]kYG <NNIEj QZZk[I gIhd][hIh Q[ pQjg]� � jgI<jIG +�!
h

qQjP  +/ Ng]Z �� dIgQ]G][jQEkZ <[G �� Ng<OQYQh QGI[jQNQIG Ng]Z 
!/Â� <[G +�

<h<EEP<g]YsjQE< QGI[jQNQIG Q[ 
!/Å� 0PIhI gIhkYjh Q[GQE<jIG jP<j qPQYI ��

dIgQ]G][jQEkZ  +/ YIG j] <[ Q[EgI<hIG gIYI<hI ]N Esj]XQ[Ih Ng]Z +�!
h�  +/ Ng]Z jPI

]jPIg jq] D<EjIgQ< P<G jPI ]dd]hQjI INNIEj� !]gI]pIg� E]�Q[EkD<jQ[O �� dIgQ]G][jQEkZ

 +/ qQjP  +/ Ng]Z IQjPIg ]N jPI ]jPIg D<EjIgQ< gIhkYjIG Q[ <jjI[k<jQ][ ]N Esj]XQ[I

dg]GkEjQ][ Ds �� dIgQ]G][jQEkZ  +/� 0PQh hP]qIG jP<j hs[IgOQhjQE ]g <[j<O][QhjQE

Q[jIg<EjQ][h DIjqII[ ZQEg]DIh Q[ jPI Okj <gI QZd]gj<[j j] E][hQGIg Q[ 
.


GIpIY]dZI[j� � dg]d]hI jP<j GQNNIgI[j Z]YIEkYIh Ng]Z IpI[ < hQ[OYI hdIEQIh E]kYG

P<pI pIgs GQNNIgI[j INNIEjh Q[ 
.
� <h hII[ Q[ �� Ng<OQYQh� qP]hI  +/ q<h hP]q[ j]

<jjI[k<jI Esj]XQ[I gIYI<hI Q[ +�!
h� Dkj qP]hI j]rQ[ Qh X[]q[ j] dg]Z]jI

QZZk[]OI[QEQjs Q[ 
.
� � <Yh] hP]qIG jP<j <jjI[k<jQ][ ]N QZZk[I gIhd][hIh Qh <[

QZd]gj<[j N<Ej]g j] E][hQGIg Q[ 
.
� <h Z<[s dgIpQ]kh hjkGQIh P<pI ][Ys IZdP<hQvIG

jPI QZZk[]OI[QEQjs gIY<jIG j] D<EjIgQ< Q[ 
.
� �IgI� � hP]qIG jP<j <jjI[k<jQ][ ]N

QZZk[I�gIhd][hI�Ds�D<EjIgQ<Y� +/�E]kYG�E][jgQDkjI�j]�
.
�GIpIY]dZI[j�

0PI QZd]gj<[EI ]N QZZk[I gIhd][hIh Q[ 
.
 IrjI[Gh j] jPIg<dIkjQE gIhd][hIh�

�[GIIG� Qj P<h DII[ hP]q[ dgIpQ]khYs jP<j <YjP]kOP QZZk[]jPIg<ds Qh <[ QZd]gj<[j

<EPQIpIZI[j Q[ jPI NQIYG ]N E<[EIg jPIg<dIkjQEh� ][Ys < hkDhIj ]N 
.
h qQjP

ZQEg]h<jIYYQjI Q[hj<DQYQjs ¥!/�¦ gIhd][Gh j] Qj� /jkGQIh P<pI <Yh] hP]q[ jP<j ZQEg]DIh�

hkEP <h �� jPIj<Q]j<]ZQEg][ <[G .kZQ[]E]EE<EI<I� E][jgQDkjI j] jPI d]hQjQpI

gIhd][hIh Q[ QZZk[]jPIg<ds� �ZZk[I gIhd][hIh <gI <Yh] QZd]gj<[j Q[ jPI INNQE<Es ]N

g<GQ]jPIg<dIkjQEh Q[ gIEj<Y E<[EIgh� .IEj<Y E<[EIgh <EE]k[j N]g <g]k[G ÄÁÚ ]N 
.


���



E<hIh� �IE<khI ]N Qjh Y]E<jQ][� jPI hj<[G<gG jgI<jZI[j N]g gIEj<Y E<[EIgh Qh j]j<Y

ZIh]gIEj<Y IrEQhQ][ dgIEIGIG Ds [I]<GWkp<[j EPIZ]g<GQ]jPIg<ds ¥[
.0¦ j]

G]q[hQvI <[G G]q[Og<GI jkZ]gh� � hkDhIj ]N d<jQI[jh� P]qIpIg� gIhd][Gh

E]ZdYIjIYs j] [
.0� [IO<jQ[O jPI [IIG N]g hkDhIfkI[j hkgOIgs� �h hkgOIgs <[G [
.0

D]jP P<pI jPIQg ]q[ gIhdIEjQpI hQGI�INNIEjh <[G d]jI[jQ<Y Z]gDQGQjQIh� < q<s j]

dgIGQEj gIhd][hI j] [
.0 E]kYG d]hhQDYs <YY]q d<jQI[jh j] <p]QG O]Q[O jPg]kOP jPI

k[[IEIhh<gs hQGI INNIEjh ]N IQjPIg dg]EIGkgI� � khIG !Ij<�k[E j] N<EQYQj<jI <[<YshQh ]N

d<QgIG jkZ]g ph []gZ<Y ¥0�"¦ jQhhkIh Q[ E]ZdYIjI gIhd][GIgh E]Zd<gIG j] ]jPIg

gIhd][GIgh j] [
.0 Q[ 
P<djIg Å� � N]k[G jP<j I[gQEPIG OI[Ih Q[ 0�" ]N E]ZdYIjI

gIhd][GIgh qIgI Z]hjYs gIY<jIG j] QZZk[]OY]DkYQ[h� <[G gIhdIEjQpI I[gQEPIG OI[I

hIjh Q[EYkGIG E]ZdYIZI[j <EjQp<jQ][ <[G ��EIYY <EjQp<jQ][� E][hQhjI[j qQjP jPI

I[gQEPIG OI[Ih � QGI[jQNQIG� � <Yh] QGI[jQNQIG I[gQEPIG OI[I hIjh gIY<jIG j] gIhd][hI j]

pQgkhIh <[G D<EjIgQ<� Q[GQE<jQ[O < g]YI N]g jPI ZQEg]DQ]ZI Q[ g<GQ]jPIg<ds gIhd][hIh�

� hkDhIfkI[jYs QGI[jQNQIG ÂÁ ZQEg]DIh <h I[gQEPIG Q[ 0�" ]N E]ZdYIjI gIhd][GIgh�

Q[EYkGQ[O �� jPIj<Q]j<]ZQEg][ <[G .kZQ[]E]EE<EI<I D<EjIgQ<� <[G jPIQg <Dk[G<[EIh

E]ggIY<jIG qQjP jPI <Dk[G<[EI ]N ��0�Á� <[ I[gQEPIG OI[I Q[ 0�" ]N E]ZdYIjI

gIhd][GIgh�

0PIhI gIhkYjh gIQjIg<jI jPI QZd]gj<[EI ]N QZZk[I gIhd][hIh Q[ 
.
 jPIg<dIkjQEh�

+gIpQ]kh hjkGQIh P<pI GIhEgQDIG g<GQ]jPIg<ds <h hQZQY<g j] <[ Q[ hQjk p<EEQ[I� qPIgI

Q][QvQ[O g<GQ<jQ][ E<khIh EIYYh j] GQI ]NN� dgIhI[jQ[O Zkj<jIG dIdjQGIh <[G

Ng<OZI[jIG �"� <h <[jQOI[h jP<j <EjQp<jI QZZk[I gIhd][hIh� 0PIhI QZZk[I

gIhd][hIh E<[ YI<G j] Esj]j]rQEQjs jP<j E<[ XQYY E<[EIg EIYYh� 0PQh Qh <XQ[ j] < pQg<Y

Q[NIEjQ][� qPQEP dg]D<DYs IrdY<Q[h jPI I[gQEPIG OI[I hIjh gIY<jQ[O j] gIhd][hI j]

���



pQgkhIh jP<j qIgI N]k[G Q[ 0�" ]N E]ZdYIjI gIhd][GIgh� 0PQh <Yh] gIhkYjh Q[ <EjQp<jQ][

]N E]ZdYIZI[j jP<j Qh QZd]gj<[j Q[ jPI gIEgkQjZI[j ]N GI[GgQjQE EIYYh <[G 
�ÉÛ EIYYh

j] E]ZD<j jkZ]g EIYYh� �kgjPIgZ]gI� jPQh E]kYG gIhkYj Q[ ��0�Ã <EjQp<jQ][� ��0�Á Qh <[

<Dk[G<[jYs IrdgIhhIG OI[I Q[ 0�" ]N E]ZdYIjI gIhd][GIgh Q[ ]kg E]P]gj� �j P<h DII[

N]k[G j] P<pI <[jQ�jkZ]g dg]dIgjQIh Ds pQgjkI ]N <EjQp<jQ[O jkZ]g�<hh]EQ<jIG

Z<Eg]dP<OIh� qPQEP Q[ jkg[ dg]GkEI � �ÂÃ jP<j gIEgkQjh 
�ÉÛ 0�EIYYh� 0PI INNIEjh ]N

g<GQ]jPIg<ds Q[GQE<jI <[ ]pIgY<d qQjP QZZk[]jPIg<dIkjQE gIhd][hIh� qPQEP d]hhQDYs

<QGh Q[ jPI E]ZdYIjI gIhd][hI j] g<GQ]jPIg<ds� � N]k[G �� jPIj<Q]j<]ZQEg][ <[G

.kZQ[]E]EE<EI<I <h <Z][O jPI GQNNIgI[jQ<YYs <Dk[G<[j ZQEg]DIh Q[ 0�" ]N E]ZdYIjI

gIhd][GIgh <[G jPIhI jq] ZQEg]DIh P<pI dgIpQ]kh IpQGI[EI ]N <hh]EQ<jQ][h qQjP

gIhd][hI j] QZZk[]jPIg<ds� +]hhQDYs� jPI dgIhI[EI ]N jPIhI ZQEg]DIh Q[NYkI[EI jPI

QZZk[]jPIg<dIkjQE�gIhd][hIh�Q[GkEIG�Ds�g<GQ]jPIg<ds�

Æ�Ã�
][EYkhQ][h

0PQh jPIhQh PQOPYQOPjh <[G gIQjIg<jIh jPI QZd]gj<[EI ]N QZZk[I gIhd][hIh Q[

E]Y]gIEj<Y E<[EIg GIpIY]dZI[j <[G jgI<jZI[j� <[G jP<j jPIhI QZZk[I gIhd][hIh <gI

<NNIEjIG Ds jPI PkZ<[ Okj ZQEg]DQ]ZI� � hP]qIG Q[ jq] EP<djIgh� 
P<djIgh Ä <[G Å�

jP<j QZZk[I gIhd][hIh� d]hhQDYs <NNIEjIG Ds jPI ZQEg]DQ]ZI� gIhkYj Q[ GQNNIgI[j

Z]YIEkY<g hkDjsdIh ]N 
.
 ¥
!/Â ph 
!/Å¦� <[G GQNNIgI[j jPIg<ds gIhd][hIh

¥E]ZdYIjI ph Q[E]ZdYIjI gIhd][hI Q[ g<GQ]jPIg<ds¦� � E<ZI j] jPQh E][EYkhQ][ khQ[O <

E]Zdkj<jQ][<Y dQdIYQ[I � GIpIY]dIG Q[ 
P<djIg Ã� �ZZk[I Q[NQYjg<jQ][ Qh gIE]O[QvIG <h

<[ QZd]gj<[j N<Ej]g Q[ E<[EIg GIpIY]dZI[j� <[G jPI jsdI ]N Q[NQYjg<jI E<[ GQEj<jI P]q

E<[EIg E<[ dg]OgIhh� �[ jPQh q]gX � hP]qIG jP<j  +/ Ng]Z GQNNIgI[j ZQEg]DIh E]kYG

���



Q[jIg<Ej <[G <NNIEj QZZk[I gIhd][hIh Q[ +�!
h� 0PQh Q[N]gZh kh jP<j Qj Qh d]hhQDYI

jP<j  +/ Ng]Z GQNNIgI[j ZQEg]DIh Q[ jPI Okj E]kYG <Yh] Q[jIg<Ej� <[G jPIQg hs[IgOs ]g

<[j<O][QhZ E]kYG <NNIEj jPI QZZk[I gIhd][hIh Q[ 
.
 GIpIY]dZI[j� !]gI]pIg� Zs

gIhkYjh <Yh] QZdYs jP<j GQNNIgI[j D<EjIgQ<Y Z]YIEkYIh E]kYG d]hhQDYs P<pI ]dd]hQ[O

INNIEjh ][ QZZk[I gIhd][hIh <h hII[ Ng]Z ]kg gIhkYjh ]N �� Ng<OQYQh  +/ <[G ]kg

dgIpQ]kh X[]qYIGOI ][ Qjh j]rQ[� 0PQh NkgjPIg gIQjIg<jIh jPI E]ZdYIrQjs ]N Z]YIEkY<g

ZIEP<[QhZh Q[NYkI[EQ[O jPQh GQhI<hI� 0PIhI  +/ dg]dIgjQIh <Yh] ]NNIg NkgjPIg

]dd]gjk[Qjs�j]�IrdY]gI�P]q�jPIhI�Z]YIEkYIh�E]kYG�DI�khIG�Q[�
.
�QZZk[]jPIg<ds�

�ZZk[]jPIg<ds P<g[IhhIh jPI D]Gs�h QZZk[I hshjIZ j] q]gX <O<Q[hj Qjh E<[EIg

EIYYh� � hP]qIG Q[ 
P<djIg Å ]N jPQh jPIhQh jP<j hkEP dg]EIhhIh E]kYG d]jI[jQ<YYs DI

P<g[IhhIG <h qIYY Q[ E]ZdYIjI gIhd][GIgh j] g<GQ]jPIg<ds� �[gQEPIG OI[Ih <[G OI[I

hIjh Q[ jkZ]gh ]N E]ZdYIjI gIhd][GIgh Q[GQE<jIG jP<j < pQg<Y Q[NIEjQ][�YQXI gIhd][hI

E]kYG DI jgQOOIgIG Ds g<GQ]jPIg<ds jP<j YI<Gh j] <EjQp<jQ][ ]N EIYYh jP<j E]kYG XQYY ]NN

jPI jkZ]gh� � <Yh] N]k[G GQNNIgI[jQ<YYs <Dk[G<[j D<EjIgQ< Q[ jPIhI h<ZdYIh jP<j P<pI

dgIpQ]khYs�DII[�hP]q[�j]�<hh]EQ<jI�qQjP�O]]G�gIhd][hI�j]�QZZk[]jPIg<ds�

0PIhI gIhkYjh NkgjPIg IZdP<hQvI jPI E]ZdYIrQjs ]N QZZk[I gIhd][hIh Q[ 
.


GIpIY]dZI[j� � khIG E]Zdkj<jQ][<Y ZIjP]Gh j] ZQ[I P]hj <[G ZQEg]DQ]ZI Q[ 
.


hkDjsdIh <[G GQNNIgI[j gIhd][GIgh j] g<GQ]jPIg<ds� 0PQh q]gX ]dI[h kd [Iq <pI[kIh

j] IrdY]gI gIO<gGQ[O P]hj QZZk[I gIhd][hIh� P]q jPI Okj ZQEg]DQ]ZI E]kYG <NNIEj

jPIZ��<[G�P]q�jPIhI�gIY<jQ][hPQdh�Q[NYkI[EI�
.
�GIpIY]dZI[j�<[G�jPIg<dIkjQEh�

���



Æ�Ä� QZQj<jQ][h�<[G��kjkgI��QgIEjQ][h

!]hj ]N jPQh q]gX q<h E]Zdkj<jQ][<Y� hIjjQ[O jPI hj<OI N]g IrdIgQZI[j<jQ][ Q[ jPI

Y<D]g<j]gs� � NQghj hj<gjIG qQjP < E]Zdkj<jQ][<Y dQdIYQ[I j] <[<YsvI P]hj <[G

ZQEg]DQ]ZI gI<Gh� �Zd]gj<[j <hdIEjh ]N jPQh <[<YshQh <gI ZQEg]DQ]ZI QGI[jQNQE<jQ][

<[G GQNNIgI[jQ<Y <Dk[G<[EI <[<YshQh ]N jPIhI ZQEg]DIh DIjqII[ Og]kdh� �<pQ[O

<OgIIZI[j <Z][O jq] ]g Z]gI j]]Yh qQYY QZdg]pI jPI <EEkg<Es ]N gIhkYjh� <[G NkjkgI

NI<jkgIh j] jPI dQdIYQ[I E<[ Q[EYkGI <GGQ[O �g<XI[Ã <Y][O qQjP �<QWk <h < j<r][]Zs

QGI[jQNQE<jQ][ j]]Y� <[G � IrdIEj E][E]gG<[j gIhkYjh DIjqII[ GQNNIgI[j ZIjP]Gh j]

OQpI < Z]gI jgkjPNkY dQEjkgI ]N ZQEg]DQ]ZI j<r][]ZQIh� �kgjPIgZ]gI� � <QZ j]

Q[EYkGI jPI ]djQ][ ]N khQ[O ]jPIg j]]Yh N]g GQNNIgI[jQ<Y <Dk[G<[EI� hkEP <h ��/IfÃ

qPQEP � khIG IrjI[hQpIYs Q[ 
P<djIgh Ä <[G Å ]N jPQh jPIhQh� 7PQYI � ZI[jQ][IG jP<j

IGOI. Qh hI[hQjQpI Q[ NQ[GQ[O GQNNIgI[jQ<YYs <Dk[G<[j OI[Ih ]g ZQEg]DIh� Qj E]kYG DI

dg][I j] N<YhI d]hQjQpIh <[G <[ <GGQjQ][<Y j]]Y N]g jPQh <[<YshQh E]kYG OQpI Z]gI

<EEkg<jI�gIhkYjh�

�kgjPIgZ]gI� Qj Qh dgkGI[j j] <kOZI[j E]Zdkj<jQ][<Y gIhkYjh qQjP IrdIgQZI[j<Y

][Ih� �[ 
P<djIg Ä� � dg]pQGIG <[ Q[QjQ<Y Q[ pQjg] dIghdIEjQpI ]N P]q  +/ Ng]Z GQNNIgI[j

D<EjIgQ< <NNIEj QZZk[I gIhd][hIh Q[ +�!
h� �[GIIG� DIE<khI ]N jPIhI gIhkYjh� <

dg]pQhQ][<Y d<jI[j P<h DII[ NQYIG N]g jPI khI ]N �� dIgQ]G][jQEkZ <h <[ <GWkp<[j j]

QZZk[]jPIg<ds� 0PI [Irj EgkEQ<Y hjIdh <gI j] GIjIgZQ[I P]q jPIhI E]kYG <NNIEj

E<[EIg EIYY YQ[Ih� <[G GIjIgZQ[I jPIQg Q[ pQp] INNIEjh Q[ Z]khI Z]GIYh� 0PQh NkjkgI

gIhI<gEP <QZh j] EP<g<EjIgQvI P]q jPIhI  +/ E]kYG <NNIEj QZZk[I gIhd][hIh Ds GQgIEj

jgI<jZI[j ]N 
.
 EIYY YQ[Ih� <[G Ds jgI<jQ[O jPI EIYY YQ[Ih qQjP hkdIg[<j<[jh Ng]Z

���



+�!
h <NjIg Q[EkD<jQ][ qQjP  +/� � IrdIEj Z]YIEkYIh� YQXI jPI Esj]XQ[Ih � ZI<hkgIG�

dg]GkEIG Ds +�!
h <NjIg  +/ jgI<jZI[j� qQYY <NNIEj QZZk[I gIhd][hIh Q[ E<[EIg EIYYh

<h qIYY� �kgjPIgZ]gI� Qj q]kYG DI O]]G j] jIhj ]kg Psd]jPIhQh jP<j Q[ �� Ng<OQYQh� jPI

I[jIg]j]rQ[ Qh gIhd][hQDYI N]g kdgIOkY<jQ][ ]N QZZk[I gIhd][hI <[G QN h]� P]q Qj

E]kYG Q[jIg<Ej qQjP �� Ng<OQYQh  +/ <[G  +/ Ng]Z ]kg ]jPIg ZQEg]DIh� �[ Z]khI Z]GIYh�

� <Yh] <QZ j] hII QN �� dIgQ]G][jQEkZ  +/ E]kYG <kOZI[j QZZk[]jPIg<ds� <[G P]q Qj�

<Y][O qQjP �� Ng<OQYQh <[G +� <h<EEP<g]YsjQE<  +/h� E]kYG <NNIEj 
.
 dg]OgIhhQ][�  <hjYs�

� <QZ j] EP<g<EjIgQvI jPI  +/ Ng]Z I<EP ]N jPIhI ZQEg]DIh� QGI[jQNsQ[O jPIQg gIhdIEjQpI

<EjQpI�hQjIh�

!I<[qPQYI� � P<pI dg]pQGIG < ZIEP<[QhjQE Psd]jPIhQh N]g E]ZdYIjI gIhd][hI Q[

g<GQ]jPIg<ds Q[ gIEj<Y E<[EIg� � G] IZdP<hQvI jP<j jPI gIhkYjh Ng]Z 
P<djIg Å <gI

qP]YYs E]Zdkj<jQ][<Y� <[G NkgjPIg E][NQgZ<jQ][ ]N NQ[GQ[Oh q]kYG DI [IEIhh<gs�

-k<[jQj<jQpI gI<Y�jQZI +
. ]g dg]NQYQ[O khQ[O [
]k[jIg <[<YshQh hshjIZh ¥"<[]/jgQ[O�

[�G�¦ E]kYG DI khIG j] fk<[jQj<jQpIYs E][NQgZ jPI ���h <[G �� ZQEg]DIh � N]k[G Q[

jPI jkZ]gh ]N E]ZdYIjI gIhd][GIgh� �kgjPIgZ]gI� jPI [
]k[jIg "<[]/jgQ[O d<[IYh

<YY]q N]g QGI[jQNQE<jQ][ ]N d]dkY<jQ][h ]N jkZ]g�Q[NQYjg<jQ[O YsZdP]EsjIh jPIgIDs

<YY]qQ[O kh j] E][NQgZ ]kg jPI]gs ][ QZZk[I gIhd][hIh Q[ E]ZdYIjI gIhd][GIgh�

 <hjYs� <GGQjQ][<Y E]P]gjh ]N gIEj<Y E<[EIg DQ]dhQIh qQYY DI khINkY� 0PQh hjkGs khIh ÄÊ

d<Qgh ]N []gZ<Y <[G jkZ]g jQhhkIh� qQjP ][Ys NQpI ]N jPIhI EY<hhQNQIG <h E]ZdYIjI

gIhd][GIgh���kjkgI�q]gX�qQjP�Y<gOIg�E]P]gjh�q]kYG�gIQ[N]gEI�jPI�gIhkYjh�]N�jPQh�q]gX�
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%LEOLRJUDSK\

$KQ� -�� 6LQKD� 5�� 3HL� =�� 'RPLQLDQQL� &�� :X� -�� 6KL� -�� *RHGHUW� -� -�� +D\HV� 5�
%�� 	 <DQJ� /� ������� +XPDQ *XW 0LFURELRPH DQG 5LVN IRU &RORUHFWDO &DQFHU�
-1&,� -RXUQDO RI WKH 1DWLRQDO &DQFHU ,QVWLWXWH� �������� ����±�����
KWWSV���GRL�RUJ���������MQFL�GMW���

$OH[DQGHU� -� /�� 6FRWW� $� -�� 3RXQFH\� $� /�� 0DUFKHVL� -�� .LQURVV� -�� 	 7HDUH� -�
������� &RORUHFWDO FDUFLQRJHQHVLV� $Q DUFKHW\SH RI JXW PLFURELRWD±KRVW
LQWHUDFWLRQ� (FDQFHUPHGLFDOVFLHQFH� ���
KWWSV���GRL�RUJ���������HFDQFHU���������

$OOHQ� ,� &�� 7H.LSSH� (� 0�� :RRGIRUG� 5��0� 7�� 8URQLV� -� 0�� +ROO� (� .�� 5RJHUV� $�
%�� +HUIDUWK� +� +�� -RELQ� &�� 	 7LQJ� -� 3��<� ������� 7KH 1/53�
LQIODPPDVRPH IXQFWLRQV DV D QHJDWLYH UHJXODWRU RI WXPRULJHQHVLV GXULQJ
FROLWLV�DVVRFLDWHG FDQFHU� 7KH -RXUQDO RI ([SHULPHQWDO 0HGLFLQH� �������
����±����� KWWSV���GRL�RUJ���������MHP���������

$QJHOO� +� .�� %UXQL� '�� %DUUHWW� -� &�� +HUEVW� 5�� 	 *DORQ� -� ������� 7KH
,PPXQRVFRUH� &RORQ &DQFHU DQG %H\RQG� &OLQLFDO &DQFHU 5HVHDUFK� ������
���±���� KWWSV���GRL�RUJ�������������������&&5��������

$UJ\OH� '�� 	 .LWDPXUD� 7� ������� 7DUJHWLQJ 0DFURSKDJH�5HFUXLWLQJ &KHPRNLQHV DV D
1RYHO 7KHUDSHXWLF 6WUDWHJ\ WR 3UHYHQW WKH 3URJUHVVLRQ RI 6ROLG 7XPRUV�
)URQWLHUV�LQ�,PPXQRORJ\� �� KWWSV���GRL�RUJ���������ILPPX�����������

$VKEXUQHU� 0�� %DOO� &� $�� %ODNH� -� $�� %RWVWHLQ� '�� %XWOHU� +�� &KHUU\� -� 0�� 'DYLV�
$� 3�� 'ROLQVNL� .�� 'ZLJKW� 6� 6�� (SSLJ� -� 7�� +DUULV� 0� $�� +LOO� '� 3��
,VVHO�7DUYHU� /�� .DVDUVNLV� $�� /HZLV� 6�� 0DWHVH� -� &�� 5LFKDUGVRQ� -� (��
5LQJZDOG� 0�� 5XELQ� *� 0�� 	 6KHUORFN� *� ������� *HQH 2QWRORJ\� 7RRO IRU
WKH XQLILFDWLRQ RI ELRORJ\� 1DWXUH *HQHWLFV� ������ ��±���
KWWSV���GRL�RUJ��������������

$VODQL� 1�� -DQEDEDHL� *�� $EDVWDEDU� 0�� 0HLV� -� )�� %DEDHLDQ� 0�� .KRGDYDLV\� 6��
%RHNKRXW� 7�� 	 %DGDOL� +� ������� ,GHQWLILFDWLRQ RI XQFRPPRQ RUDO \HDVWV IURP
FDQFHU SDWLHQWV E\ 0$/',�72) PDVV VSHFWURPHWU\� %0& ,QIHFWLRXV 'LVHDVHV�
������ KWWSV���GRL�RUJ���������V����������������

%DNHU� .� -�� +RXVWRQ� $�� 	 %ULQW� (� ������� ,/�� )DPLO\ 0HPEHUV LQ &DQFHU� 7ZR
6LGHV WR (YHU\ 6WRU\� )URQWLHUV LQ ,PPXQRORJ\� ���
KWWSV���GRL�RUJ���������ILPPX�����������

%DVKLDUGHV� 6�� =LOEHUPDQ�6FKDSLUD� *�� 	 (OLQDY� (� ������� 8VH RI
0HWDWUDQVFULSWRPLFV LQ 0LFURELRPH 5HVHDUFK� %LRLQIRUPDWLFV DQG %LRORJ\
,QVLJKWV� ������±��� KWWSV���GRL�RUJ���������%%,�6�����
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%D\RXPL� $�� 6D\HG� $�� %URVNRYD� =�� 7HRK� -��3�� :LOVRQ� -�� 6X� +�� 7DQJ� <��/�� 	
.LP� ,� ������� &URVVWDON EHWZHHQ /RQJ 1RQFRGLQJ 51$V DQG 0LFUR51$V LQ
+HDOWK DQG 'LVHDVH� ,QWHUQDWLRQDO -RXUQDO RI 0ROHFXODU 6FLHQFHV� ������ ����
KWWSV���GRL�RUJ���������LMPV��������

%HFKW� (�� GH 5H\QLqV� $�� *LUDOGR� 1� $�� 3LODWL� &�� %XWWDUG� %�� /DFURL[� /�� 6HOYHV� -��
6DXWqV�)ULGPDQ� &�� /DXUHQW�3XLJ� 3�� 	 )ULGPDQ� :� +� ������� ,PPXQH DQG
6WURPDO &ODVVLILFDWLRQ RI &RORUHFWDO &DQFHU ,V $VVRFLDWHG ZLWK 0ROHFXODU
6XEW\SHV DQG 5HOHYDQW IRU 3UHFLVLRQ ,PPXQRWKHUDS\� &OLQLFDO &DQFHU
5HVHDUFK� ������� ����±�����
KWWSV���GRL�RUJ�������������������&&5��������

%RODQG� &� 5�� 	 *RHO� $� ������� 0LFURVDWHOOLWH ,QVWDELOLW\ LQ &RORUHFWDO &DQFHU�
*DVWURHQWHURORJ\� ������� ����������H��
KWWSV���GRL�RUJ���������M�JDVWUR������������

%RODQG� &� 5�� 7KLERGHDX� 6� 1�� +DPLOWRQ� 6� 5�� 6LGUDQVN\� '�� (VKOHPDQ� -� 5��
%XUW� 5� :�� 0HOW]HU� 6� -�� 5RGULJXH]�%LJDV� 0� $�� )RGGH� 5�� 5DQ]DQL� *� 1��
	 6ULYDVWDYD� 6� ������� $ 1DWLRQDO &DQFHU ,QVWLWXWH :RUNVKRS RQ
0LFURVDWHOOLWH ,QVWDELOLW\ IRU &DQFHU 'HWHFWLRQ DQG )DPLOLDO 3UHGLVSRVLWLRQ�
'HYHORSPHQW RI ,QWHUQDWLRQDO &ULWHULD IRU WKH 'HWHUPLQDWLRQ RI 0LFURVDWHOOLWH
,QVWDELOLW\�LQ�&RORUHFWDO�&DQFHU� &DQFHU�5HVHDUFK� ������������±�����

%RZHO FDQFHU� ������ $XJXVW ��� 0LQLVWU\ RI +HDOWK 1=�
KWWSV���ZZZ�KHDOWK�JRYW�Q]�\RXU�KHDOWK�FRQGLWLRQV�DQG�WUHDWPHQWV�GLVHDVHV�DQ
G�LOOQHVVHV�ERZHO�FDQFHU

%UHQQDQ� &� $�� 	 *DUUHWW� :� 6� ������� *XW 0LFURELRWD� ,QIODPPDWLRQ� DQG &RORUHFWDO
&DQFHU� $QQXDO 5HYLHZ RI 0LFURELRORJ\� ��� ���±����
KWWSV���GRL�RUJ���������DQQXUHY�PLFUR��������������

%XUNKROGHU� %�� +XDQJ� 5��<�� %XUJHVV� 5�� /XR� 6�� -RQHV� 9� 6�� =KDQJ� :�� /Y� =��4��
*DR� &��<�� :DQJ� %��/�� =KDQJ� <��0�� 	 +XDQJ� 5��3� ������� 7XPRU�LQGXFHG
SHUWXUEDWLRQV RI F\WRNLQHV DQG LPPXQH FHOO QHWZRUNV� %LRFKLPLFD HW
%LRSK\VLFD $FWD �%%$� � 5HYLHZV RQ &DQFHU� �������� ���±����
KWWSV���GRL�RUJ���������M�EEFDQ������������

%XUQV� 0� %�� /\QFK� -�� 6WDUU� 7� .�� .QLJKWV� '�� 	 %OHNKPDQ� 5� ������� 9LUXOHQFH
JHQHV DUH D VLJQDWXUH RI WKH PLFURELRPH LQ WKH FRORUHFWDO WXPRU
PLFURHQYLURQPHQW� *HQRPH 0HGLFLQH� ����� ���
KWWSV���GRL�RUJ���������V����������������

%XUQV� 0� %�� 0RQWDVVLHU� (�� $EUDKDQWH� -�� 3UL\D� 6�� 1LFFXP� '� (�� .KRUXWV� $��
6WDUU� 7� .�� .QLJKWV� '�� 	 %OHNKPDQ� 5� ������� &RORUHFWDO FDQFHU PXWDWLRQDO
SURILOHV FRUUHODWH ZLWK GHILQHG PLFURELDO FRPPXQLWLHV LQ WKH WXPRU
PLFURHQYLURQPHQW� KWWSV���GRL�RUJ���������������
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&DOJDUR� 0�� 5RPXDOGL� &�� :DOGURQ� /�� 5LVVR� '�� 	 9LWXOR� 1� ������� $VVHVVPHQW RI
VWDWLVWLFDO PHWKRGV IURP VLQJOH FHOO� EXON 51$�VHT� DQG PHWDJHQRPLFV DSSOLHG
WR PLFURELRPH GDWD� *HQRPH %LRORJ\� ������ ����
KWWSV���GRL�RUJ���������V�����������������

&DPRQ� (�� 0DJUDQH� 0�� %DUUHOO� '�� /HH� 9�� 'LPPHU� (�� 0DVOHQ� -�� %LQQV� '��
+DUWH� 1�� /RSH]� 5�� 	 $SZHLOHU� 5� ������� 7KH *HQH 2QWRORJ\ $QQRWDWLRQ
�*2$� 'DWDEDVH� 6KDULQJ NQRZOHGJH LQ 8QLSURW ZLWK *HQH 2QWRORJ\� 1XFOHLF
$FLGV 5HVHDUFK� ���'DWDEDVH LVVXH�� '���±'����
KWWSV���GRL�RUJ���������QDU�JNK���

&DUHWKHUV� -� 0�� 	 -XQJ� %� +� ������� *HQHWLFV DQG *HQHWLF %LRPDUNHUV LQ 6SRUDGLF
&RORUHFWDO &DQFHU� *DVWURHQWHURORJ\� ������� ����������H��
KWWSV���GRL�RUJ���������M�JDVWUR������������

&KHQ� -�� 3LWPRQ� (�� 	 :DQJ� .� ������� 0LFURELRPH� LQIODPPDWLRQ DQG FRORUHFWDO
FDQFHU� 6HPLQDUV LQ ,PPXQRORJ\� ��� ��±���
KWWSV���GRL�RUJ���������M�VPLP������������

&KHQ� 6�� =KRX� <�� &KHQ� <�� 	 *X� -� ������� IDVWS� $Q XOWUD�IDVW DOO�LQ�RQH )$674
SUHSURFHVVRU� %LRLQIRUPDWLFV� ������� L���±L����
KWWSV���GRL�RUJ���������ELRLQIRUPDWLFV�EW\���

&RODQJHOR� 7�� 3ROFDUR� *�� 0XFFLOOR� /�� '¶$JRVWLQR� *�� 5RVDWR� 9�� =LFFDUGL� 3�� /XSR�
$�� 0D]]RFFROL� *�� 6DEDWLQR� /�� 	 &RODQWXRQL� 9� ������� )ULHQG RU IRH"� 7KH
WXPRXU PLFURHQYLURQPHQW GLOHPPD LQ FRORUHFWDO FDQFHU� %LRFKLPLFD HW
%LRSK\VLFD $FWD �%%$� � 5HYLHZV RQ &DQFHU� �������� �±���
KWWSV���GRL�RUJ���������M�EEFDQ������������

&ROHPDQ� 2� ,�� 	 1XQHV� 7� ������� 5ROH RI WKH 0LFURELRWD LQ &RORUHFWDO &DQFHU�
8SGDWHV RQ 0LFURELDO $VVRFLDWLRQV DQG 7KHUDSHXWLF ,PSOLFDWLRQV�
%LR5HVHDUFK 2SHQ $FFHVV� ����� ���±����
KWWSV���GRL�RUJ���������ELRUHV����������

&RORQ FDQFHU²'LDJQRVLV DQG WUHDWPHQW²0D\R &OLQLF� �Q�G��� 5HWULHYHG 2FWREHU ���
����� IURP
KWWSV���ZZZ�PD\RFOLQLF�RUJ�GLVHDVHV�FRQGLWLRQV�FRORQ�FDQFHU�GLDJQRVLV�WUHDW
PHQW�GUF���������

&ROXVVL� '�� %UDQGL� *�� %D]]ROL� )�� 	 5LFFLDUGLHOOR� /� ������� 0ROHFXODU 3DWKZD\V
,QYROYHG LQ &RORUHFWDO &DQFHU� ,PSOLFDWLRQV IRU 'LVHDVH %HKDYLRU DQG
3UHYHQWLRQ� ,QWHUQDWLRQDO -RXUQDO RI 0ROHFXODU 6FLHQFHV� ������ �����±������
KWWSV���GRL�RUJ���������LMPV���������

&R[� 0� 3�� 3HWHUVRQ� '� $�� 	 %LJJV� 3� -� ������� 6ROH[D4$� $W�D�JODQFH TXDOLW\
DVVHVVPHQW RI ,OOXPLQD VHFRQG�JHQHUDWLRQ VHTXHQFLQJ GDWD� %0&
%LRLQIRUPDWLFV� ����������� KWWSV���GRL�RUJ�������������������������
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&UHPRQHVL� (�� *RYHUQD� 9�� *DU]RQ� -� )� *�� 0HOH� 9�� $PLFDUHOOD� )�� 0XUDUR� 0� *��
7UHOOD� (�� *DODWL�)RXUQLHU� 9�� 2HUWOL� '�� 'lVWHU� 6� 5�� 'URHVHU� 5� $�� :HL[OHU�
%�� %ROOL� 0�� 5RVVR� 5�� 1LWVFKH� 8�� .KDQQD� 1�� (JOL� $�� .HFN� 6��
6ORWWD�+XVSHQLQD� -�� « ,H]]L� *� ������� *XW PLFURELRWD PRGXODWH 7 FHOO
WUDIILFNLQJ LQWR KXPDQ FRORUHFWDO FDQFHU� *XW� JXWMQO�������������
KWWSV���GRL�RUJ���������JXWMQO������������

&XHYDV�5DPRV� *�� 3HWLW� &� 5�� 0DUFT� ,�� %RXU\� 0�� 2VZDOG� (�� 	 1RXJD\UqGH�
-��3� ������� (VFKHULFKLD FROL LQGXFHV '1$ GDPDJH LQ YLYR DQG WULJJHUV
JHQRPLF LQVWDELOLW\ LQ PDPPDOLDQ FHOOV� 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\
RI 6FLHQFHV RI WKH 8QLWHG 6WDWHV RI $PHULFD� �������� �����±������
KWWSV���GRL�RUJ���������SQDV�����������

G¶+HQQH]HO� (�� $EXEXFNHU� 6�� 0XUSK\� /� 2�� 	 &XOOHQ� 7� :� ������� 7RWDO
/LSRSRO\VDFFKDULGH IURP WKH +XPDQ *XW 0LFURELRPH 6LOHQFHV 7ROO�/LNH
5HFHSWRU 6LJQDOLQJ� 06\VWHPV� �����
KWWSV���GRL�RUJ���������P6\VWHPV���������

'DL� =�� &RNHU� 2� 2�� 1DNDWVX� *�� :X� :� .� .�� =KDR� /�� &KHQ� =�� &KDQ� )� .� /��
.ULVWLDQVHQ� .�� 6XQJ� -� -� <�� :RQJ� 6� +�� 	 <X� -� ������� 0XOWL�FRKRUW
DQDO\VLV RI FRORUHFWDO FDQFHU PHWDJHQRPH LGHQWLILHG DOWHUHG EDFWHULD DFURVV
SRSXODWLRQV DQG XQLYHUVDO EDFWHULDO PDUNHUV� 0LFURELRPH� �����
KWWSV���GRL�RUJ���������V����������������

'DLOOqUH� 5�� 'HURVD� /�� %RQYDOHW� 0�� 6HJDWD� 1�� 5RXW\� %�� *DULEROGL� 0�� %XGLQVNi�
(�� 'H 9ULHV� ,� -� 0�� 1DFFDUDWL� $� *�� =LWYRJHO� 9�� &DOGDV� &�� (QJVWUDQG� /��
/RLOEO� 6�� )LHVFKL� -�� +HLQ]HUOLQJ� /�� .URHPHU� *�� 	 =LWYRJHO� /� ������� 7ULDO
ZDWFK� 7KH JXW PLFURELRWD DV D WRRO WR ERRVW WKH FOLQLFDO HIILFDF\ RI DQWLFDQFHU
LPPXQRWKHUDS\� 2QFR,PPXQRORJ\� ����� ��������
KWWSV���GRL�RUJ����������������;�������������

'D\GH� '�� 7DQDND� ,�� -DLQ� 5�� 7DL� 0� &�� 	 7DJXFKL� $� ������� 3UHGLFWLYH DQG
3URJQRVWLF 0ROHFXODU %LRPDUNHUV IRU 5HVSRQVH WR 1HRDGMXYDQW
&KHPRUDGLDWLRQ LQ 5HFWDO &DQFHU� ,QWHUQDWLRQDO -RXUQDO RI 0ROHFXODU
6FLHQFHV� ����������� KWWSV���GRL�RUJ���������LMPV��������

'H $OPHLGD� &� 9�� GH &DPDUJR� 0� 5�� 5XVVR� (�� 	 $PHGHL� $� ������� 5ROH RI GLHW
DQG JXW PLFURELRWD RQ FRORUHFWDO FDQFHU LPPXQRPRGXODWLRQ� :RUOG -RXUQDO RI
*DVWURHQWHURORJ\� ����������±���� KWWSV���GRL�RUJ���������ZMJ�Y���L�����

'H OD )XHQWH /ySH]� 0�� /DQGVNURQ� *�� 3DUDGD� '�� 'XERLV�&DPDFKR� .�� 6LPLDQ�
'�� 0DUWLQH]� 0�� 5RPHUR� '�� 5RD� -� &�� &KDKXiQ� ,�� *XWLpUUH]� 5�� /RSH]�.�
)�� $OYDUH]� .�� .URQEHUJ� 8�� /ySH]� 6�� 6DQJXLQHWWL� $�� 0RUHQR� 1��
$EHGUDSR� 0�� *RQ]iOH]� 0��-�� 4XHUD� 5�� 	 +HUPRVR�5� 0� $� ������� 7KH
UHODWLRQVKLS EHWZHHQ FKHPRNLQHV &&/�� &&/�� DQG &&/� ZLWK WKH WXPRU
PLFURHQYLURQPHQW DQG WXPRU�DVVRFLDWHG PDFURSKDJH PDUNHUV LQ FRORUHFWDO
FDQFHU� 7XPRU %LRORJ\� ������� �����������������
KWWSV���GRL�RUJ������������������������
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'H 6RXVD ( 0HOR� )�� :DQJ� ;�� -DQVHQ� 0�� )HVVOHU� (�� 7ULQK� $�� GH 5RRLM� /� 3� 0�
+�� GH -RQJ� -� +�� GH %RHU� 2� -�� YDQ /HHUVXP� 5�� %LMOVPD� 0� )��
5RGHUPRQG� +�� YDQ GHU +HLMGHQ� 0�� YDQ 1RHVHO� &� -� 0�� 7X\QPDQ� -� %��
'HNNHU� (�� 0DUNRZHW]� )�� 0HGHPD� -� 3�� 	 9HUPHXOHQ� /� �������
3RRU�SURJQRVLV FRORQ FDQFHU LV GHILQHG E\ D PROHFXODUO\ GLVWLQFW VXEW\SH DQG
GHYHORSV IURP VHUUDWHG SUHFXUVRU OHVLRQV� 1DWXUH 0HGLFLQH� ������ ���±����
KWWSV���GRL�RUJ���������QP�����

'HVQRV�2OOLYLHU� 0�� 0RTXHW� 2�� &KRXDNL� 7�� *XpULQ� $��0�� 	 'URPHU� )� �������
'HYHORSPHQW RI (FKLQRFDQGLQ 5HVLVWDQFH LQ &ODYLVSRUD OXVLWDQLDH GXULQJ
&DVSRIXQJLQ 7UHDWPHQW� -RXUQDO RI &OLQLFDO 0LFURELRORJ\� ������ ����±�����
KWWSV���GRL�RUJ���������-&0���������

'L /RUHQ]R� )�� 3LWKHU� 0� '�� 0DUWXIL� 0�� 6FDULQFL� ,�� *X]PiQ�&DOGHQWH\� -��
àDNRPLHF� (�� -DFK\PHN� :�� %UXLMQV� 6� &� 0�� 6DQWDPDUtD� 6� 0�� )ULFN�
-��6�� YDQ .RR\N� <�� &KLRGR� )�� 6LOLSR� $�� %HUQDUGLQL� 0� /�� 	 0ROLQDUR� $�
������� 3DLULQJ %DFWHURLGHV YXOJDWXV /36 6WUXFWXUH ZLWK ,WV
,PPXQRPRGXODWRU\ (IIHFWV RQ +XPDQ &HOOXODU 0RGHOV� $&6 &HQWUDO 6FLHQFH�
����������±����� KWWSV���GRL�RUJ���������DFVFHQWVFL��F�����

'LHQVWPDQQ� 5�� 9HUPHXOHQ� /�� *XLQQH\� -�� .RSHW]� 6�� 7HMSDU� 6�� 	 7DEHUQHUR� -�
������� &RQVHQVXV PROHFXODU VXEW\SHV DQG WKH HYROXWLRQ RI SUHFLVLRQ
PHGLFLQH LQ FRORUHFWDO FDQFHU� 1DWXUH 5HYLHZV &DQFHU� ������ ��±���
KWWSV���GRL�RUJ���������QUF���������

'RELQ� $�� 'DYLV� &� $�� 6FKOHVLQJHU� )�� 'UHQNRZ� -�� =DOHVNL� &�� -KD� 6�� %DWXW� 3��
&KDLVVRQ� 0�� 	 *LQJHUDV� 7� 5� ������� 67$5� 8OWUDIDVW XQLYHUVDO 51$�VHT
DOLJQHU� %LRLQIRUPDWLFV� ������ ��±���
KWWSV���GRL�RUJ���������ELRLQIRUPDWLFV�EWV���

'RXJODV� *� 0�� 0DIIHL� 9� -�� =DQHYHOG� -�� <XUJHO� 6� 1�� %URZQ� -� 5�� 7D\ORU� &� 0��
+XWWHQKRZHU� &�� 	 /DQJLOOH� 0� *� ,� ������� 3,&586W�� $Q LPSURYHG DQG
H[WHQVLEOH DSSURDFK IRU PHWDJHQRPH LQIHUHQFH� %LR5[LY� �������
KWWSV���GRL�RUJ���������������

(LVHQVWHLQ� 0� ������� 7KH KXQW IRU D KHDOWK\ PLFURELRPH� 1DWXUH� ���������� 6�±6��
KWWSV���GRL�RUJ���������G�����������������

(YUDUG� &�� 7DFKRQ� *�� 5DQGULDQ� 9�� .DUD\DQ�7DSRQ� /�� 	 7RXJHURQ� '� �������
0LFURVDWHOOLWH ,QVWDELOLW\� 'LDJQRVLV� +HWHURJHQHLW\� 'LVFRUGDQFH� DQG &OLQLFDO
,PSDFW LQ &RORUHFWDO &DQFHU� &DQFHUV� ������� �����
KWWSV���GRL�RUJ���������FDQFHUV��������
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)DQ� 4�� 6KDQJ� )�� &KHQ� &�� =KRX� +�� )DQ� -�� <DQJ� 0�� 1LH� ;�� /LX� /�� &DL� .�� 	
/LX� +� ������� 0LFURELDO &KDUDFWHULVWLFV RI /RFDOO\ $GYDQFHG 5HFWDO &DQFHU
3DWLHQWV $IWHU 1HRDGMXYDQW &KHPRUDGLDWLRQ 7KHUDS\ $FFRUGLQJ WR 3DWKRORJLF
5HVSRQVH� &DQFHU 0DQDJHPHQW DQG 5HVHDUFK� ��� ����±�����
KWWSV���GRL�RUJ���������&0$5�6������

)HDURQ� (� 5�� 	 9RJHOVWHLQ� %� ������� $ JHQHWLF PRGHO IRU FRORUHFWDO WXPRULJHQHVLV�
&HOO� ����������±���� KWWSV���GRL�RUJ����������������������������,

)HHQH\� *�� 6HKJDO� 5�� 6KHHKDQ� 0�� +RJDQ� $�� 5HJDQ� 0�� -R\FH� 0�� 	 .HULQ� 0�
������� 1HRDGMXYDQW UDGLRWKHUDS\ IRU UHFWDO FDQFHU PDQDJHPHQW� :RUOG
-RXUQDO RI *DVWURHQWHURORJ\� ������� ����±�����
KWWSV���GRL�RUJ���������ZMJ�Y���L�������

)HUQDQGHV� $� '�� 0DFNODLP� -� 0�� /LQQ� 7� *�� 5HLG� *�� 	 *ORRU� *� %� �������
$129$�/LNH 'LIIHUHQWLDO ([SUHVVLRQ �$/'([� $QDO\VLV IRU 0L[HG 3RSXODWLRQ
51$�6HT� 3/R6 21(� ����� H������
KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������

)HUQDQGHV� $� '�� 5HLG� -� 1�� 0DFNODLP� -� 0�� 0F0XUURXJK� 7� $�� (GJHOO� '� 5�� 	
*ORRU� *� %� ������� 8QLI\LQJ WKH DQDO\VLV RI KLJK�WKURXJKSXW VHTXHQFLQJ
GDWDVHWV� &KDUDFWHUL]LQJ 51$�VHT� ��6 U51$ JHQH VHTXHQFLQJ DQG VHOHFWLYH
JURZWK H[SHULPHQWV E\ FRPSRVLWLRQDO GDWD DQDO\VLV� 0LFURELRPH� ����� ���
KWWSV���GRL�RUJ�����������������������

)HUQDQGH]� 1� )�� *XQGHUVHQ� *� :�� 5DKPDQ� $�� *ULPHV� 0� /�� 5LNRYD� .��
+RUQEHFN� 3�� 	 0D¶D\DQ� $� ������� &OXVWHUJUDPPHU� D ZHE�EDVHG KHDWPDS
YLVXDOL]DWLRQ DQG DQDO\VLV WRRO IRU KLJK�GLPHQVLRQDO ELRORJLFDO GDWD� 6FLHQWLILF
'DWD� �������±��� KWWSV���GRL�RUJ���������VGDWD���������

)HUULHU� /�� 0D]HOLQ� /�� &HQDF� 1�� 'HVUHXPDX[� 3�� -DQLQ� $�� (PLOLH� '�� &RORPEHO�
-��)�� *DUFLD�9LOODU� 5�� )LRUDPRQWL� -�� 	 %XHQR� /� ������� 6WUHVV�LQGXFHG
GLVUXSWLRQ RI FRORQLF HSLWKHOLDO EDUULHU� 5ROH RI LQWHUIHURQ�Ȗ DQG P\RVLQ OLJKW
FKDLQ NLQDVH LQ PLFH� *DVWURHQWHURORJ\� ������� ���±����
KWWSV���GRL�RUJ���������6��������������������

)LGHOOH� 0�� <RQHNXUD� 6�� 3LFDUG� 0�� &RJGLOO� $�� +ROOHEHFTXH� $�� 5REHUWL� 0� 3�� 	
=LWYRJHO� /� ������� 5HVROYLQJ WKH 3DUDGR[ RI &RORQ &DQFHU 7KURXJK WKH
,QWHJUDWLRQ RI *HQHWLFV� ,PPXQRORJ\� DQG WKH 0LFURELRWD� )URQWLHUV LQ
,PPXQRORJ\� ��� KWWSV���GRL�RUJ���������ILPPX������������

)LVKHU� '� 7�� $SSHQKHLPHU� 0� 0�� 	 (YDQV� 6� 6� ������� 7KH 7ZR )DFHV RI ,/�� LQ
WKH 7XPRU 0LFURHQYLURQPHQW� 6HPLQDUV LQ ,PPXQRORJ\� ������ ��±���
KWWSV���GRL�RUJ���������M�VPLP������������
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2µ5LRUGDLQ� 0�� 6KDQDKDQ� )�� 	 2µ7RROH� 3� :� ������� 7KH RUDO PLFURELRWD LQ
FRORUHFWDO FDQFHU LV GLVWLQFWLYH DQG SUHGLFWLYH� *XW� ������ ����±�����
KWWSV���GRL�RUJ���������JXWMQO������������

)RQWDQD� (�� (DVRQ� .�� &HUYDQWHV� $�� 6DOD]DU� 5�� 	 6DGDQDQGDP� $� �������
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ELRPDUNHUV IRU FOLQLFDO WULDOV� $QQDOV RI 2QFRORJ\� ������ ���±����
KWWSV���GRL�RUJ���������DQQRQF�PG]���

)UDQ]RVD� (� $�� 0F,YHU� /� -�� 5DKQDYDUG� *�� 7KRPSVRQ� /� 5�� 6FKLUPHU� 0��
:HLQJDUW� *�� /LSVRQ� .� 6�� .QLJKW� 5�� &DSRUDVR� -� *�� 6HJDWD� 1�� 	
+XWWHQKRZHU� &� ������� 6SHFLHV�OHYHO IXQFWLRQDO SURILOLQJ RI PHWDJHQRPHV
DQG PHWDWUDQVFULSWRPHV� 1DWXUH 0HWKRGV� ������� ����
KWWSV���GRL�RUJ���������V���������������\

)XOEULJKW� /� (�� (OOHUPDQQ� 0�� 	 $UWKXU� -� &� ������� 7KH PLFURELRPH DQG WKH
KDOOPDUNV RI FDQFHU� 3/26 3DWKRJHQV� ������ H��������
KWWSV���GRL�RUJ���������MRXUQDO�SSDW��������

*DORQ� -�� &RVWHV� $�� 6DQFKH]�&DER� )�� .LULORYVN\� $�� 0OHFQLN� %�� /DJRUFH�3DJqV�
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3�� &XJQHQF� 3��+�� 7UDMDQRVNL� =�� )ULGPDQ� :��+�� 	 3DJqV� )� ������� 7\SH�
'HQVLW\� DQG /RFDWLRQ RI ,PPXQH &HOOV :LWKLQ +XPDQ &RORUHFWDO 7XPRUV
3UHGLFW &OLQLFDO 2XWFRPH� 6FLHQFH� ���������� ����±�����
KWWSV���GRL�RUJ���������VFLHQFH��������

*DQHVK� .�� 6WDGOHU� =� .�� &HUFHN� $�� 0HQGHOVRKQ� 5� %�� 6KLD� -�� 6HJDO� 1� +�� 	
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KWWSV���GRL�RUJ���������IPLFE�����������
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5RHSPDQ� 3�� 6FKOLFNHU� $�� 7DEHUQHUR� -�� 0DMHZVNL� ,�� 7LDQ� 6�� 0RUHQR� 9�� 6QHO� 0�
+�� &KUHVWD� &� 0�� 5RVHQEHUJ� 5�� 1LWVFKH� 8�� 0DFDUXOOD� 7�� &DSHOOD� *��
6DOD]DU� 5�� 2USKDQLGHV� *�� :HVVHOV� /� )� $�� %HUQDUGV� 5�� 	 6LPRQ� ,� 0�
������� &RORUHFWDO FDQFHU LQWULQVLF VXEW\SHV SUHGLFW FKHPRWKHUDS\ EHQHILW�
GHILFLHQW PLVPDWFK UHSDLU DQG HSLWKHOLDO�WR�PHVHQFK\PDO WUDQVLWLRQ�
,QWHUQDWLRQDO -RXUQDO RI &DQFHU� ������� ���±����
KWWSV���GRL�RUJ���������LMF������

5RXW\� %�� &KDWHOLHU� (� /�� 'HURVD� /�� 'XRQJ� &� 3� 0�� $ORX� 0� 7�� 'DLOOqUH� 5��
)OXFNLJHU� $�� 0HVVDRXGHQH� 0�� 5DXEHU� &�� 5REHUWL� 0� 3�� )LGHOOH� 0��
)ODPHQW� &�� 3RLULHU�&RODPH� 9�� 2SRORQ� 3�� .OHLQ� &�� ,ULEDUUHQ� .��
0RQGUDJyQ� /�� -DFTXHORW� 1�� 4X� %�� « =LWYRJHO� /� ������� *XW PLFURELRPH
LQIOXHQFHV HIILFDF\ RI 3'��±EDVHG LPPXQRWKHUDS\ DJDLQVW HSLWKHOLDO WXPRUV�
6FLHQFH� �������������±��� KWWSV���GRL�RUJ���������VFLHQFH�DDQ����

5XELQVWHLQ� 0� 5�� :DQJ� ;�� /LX� :�� +DR� <�� &DL� *�� 	 +DQ� <� :� �������
)XVREDFWHULXP QXFOHDWXP SURPRWHV FRORUHFWDO FDUFLQRJHQHVLV E\ PRGXODWLQJ
(�FDGKHULQ�ȕ�FDWHQLQ VLJQDOLQJ YLD LWV )DG$ DGKHVLQ� &HOO +RVW 	 0LFUREH�
����������±���� KWWSV���GRL�RUJ���������M�FKRP������������

5XVVHO� -�� 7KRUVHQ� -�� %UHMQURG� $� '�� %LVJDDUG� +�� 6¡UHQVHQ� 6� -�� 	 %XUP¡OOH� 0�
������� '$WHVW� $ IUDPHZRUN IRU FKRRVLQJ GLIIHUHQWLDO DEXQGDQFH RU
H[SUHVVLRQ�PHWKRG� %LR5[LY��������� KWWSV���GRL�RUJ���������������

5\DQ� -� (�� :DUULHU� 6� .�� /\QFK� $� &�� 5DPVD\� 5� *�� 3KLOOLSV� :� $�� 	 +HULRW� $�
*� ������� 3UHGLFWLQJ SDWKRORJLFDO FRPSOHWH UHVSRQVH WR QHRDGMXYDQW
FKHPRUDGLRWKHUDS\ LQ ORFDOO\ DGYDQFHG UHFWDO FDQFHU� $ V\VWHPDWLF UHYLHZ�
&RORUHFWDO�'LVHDVH� ����������±���� KWWSV���GRL�RUJ���������FRGL������

6DDG (O 'LQ� .�� /RUHH� -� 0�� 6D\UH� (� &�� *LOO� 6�� %URZQ� &� -�� 'DX� +�� 	 'H 9HUD�
0� $� ������� 7UHQGV LQ WKH HSLGHPLRORJ\ RI \RXQJ�RQVHW FRORUHFWDO FDQFHU� $
ZRUOGZLGH V\VWHPDWLF UHYLHZ� %0& &DQFHU� ������ ����
KWWSV���GRL�RUJ���������V�����������������

6DGDQDQGDP� $�� /\VVLRWLV� &� $�� +RPLFVNR� .�� &ROOLVVRQ� (� $�� *LEE� :� -��
:XOOVFKOHJHU� 6�� 2VWRV� /� &� *�� /DQQRQ� :� $�� *URW]LQJHU� &�� 'HO 5LR� 0��
/KHUPLWWH� %�� 2OVKHQ� $� %�� :LHGHQPDQQ� %�� &DQWOH\� /� &�� *UD\� -� :�� 	
+DQDKDQ� '� ������� $ FRORUHFWDO FDQFHU FODVVLILFDWLRQ V\VWHP WKDW DVVRFLDWHV
FHOOXODU SKHQRW\SH DQG UHVSRQVHV WR WKHUDS\� 1DWXUH 0HGLFLQH� ������
���±���� KWWSV���GRL�RUJ���������QP�����

6DOHP� 0� (�� :HLQEHUJ� %� $�� ;LX� -�� (O�'HLU\� :� 6�� +ZDQJ� -� -�� *DWDOLFD� =��
3KLOLS� 3� $�� 6KLHOGV� $� )�� /HQ]� +��-�� 	 0DUVKDOO� -� /� ������� &RPSDUDWLYH
PROHFXODU DQDO\VHV RI OHIW�VLGHG FRORQ� ULJKW�VLGHG FRORQ� DQG UHFWDO FDQFHUV�
2QFRWDUJHW� ������������±������ KWWSV���GRL�RUJ����������RQFRWDUJHW������
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6DOWHU� 6� -�� &R[� 0� -�� 7XUHN� (� 0�� &DOXV� 6� 7�� &RRNVRQ� :� 2�� 0RIIDWW� 0� )��
7XUQHU� 3�� 3DUNKLOO� -�� /RPDQ� 1� -�� 	 :DONHU� $� :� ������� 5HDJHQW DQG
ODERUDWRU\ FRQWDPLQDWLRQ FDQ FULWLFDOO\ LPSDFW VHTXHQFH�EDVHG PLFURELRPH
DQDO\VHV� %0&�%LRORJ\� ���������� KWWSV���GRL�RUJ���������V���������������]

6iQFKH]�5RYLUD� 3�� -LPHQH]� (�� &DUUDFHGR� -�� %DUQHWR� ,� &�� 5DPLUH]� 5�� 	
$UDQGD� (� ������� 6HUXP OHYHOV RI LQWHUFHOOXODU DGKHVLRQ PROHFXOH �
�,&$0��� LQ SDWLHQWV ZLWK FRORUHFWDO FDQFHU� ,QKLELWRU\ HIIHFW RQ F\WRWR[LFLW\�
(XURSHDQ -RXUQDO RI &DQFHU� ������ ���±����
KWWSV���GRL�RUJ���������6��������������������

6DXV� (�� ,UDROD�*X]PiQ� 6�� :LOOLV� -� 5�� %UXQHW�9HJD� $�� 	 *DEDOGyQ� 7� �������
0LFURELRPH DQG FRORUHFWDO FDQFHU� 5ROHV LQ FDUFLQRJHQHVLV DQG FOLQLFDO
SRWHQWLDO� 0ROHFXODU $VSHFWV RI 0HGLFLQH�
KWWSV���GRL�RUJ���������M�PDP������������

6FKHOOHUHU� 9� 6�� /DQJKHLQULFK� 0� &�� =YHU� 9�� *U�W]PDQQ� 5�� 6W�U]O� 0�� *HIHOOHU�
2�� 1DVFKEHUJHU� (�� 	 0HUNHO� 6� ������� 6ROXEOH LQWHUFHOOXODU DGKHVLRQ
PROHFXOH�� LV D SURJQRVWLF PDUNHU LQ FRORUHFWDO FDUFLQRPD� ,QWHUQDWLRQDO
-RXUQDO RI &RORUHFWDO 'LVHDVH� ������ ���±����
KWWSV���GRL�RUJ���������V����������������

6HJDWD� 1�� :DOGURQ� /�� %DOODULQL� $�� 1DUDVLPKDQ� 9�� -RXVVRQ� 2�� 	 +XWWHQKRZHU�
&� ������� 0HWDJHQRPLF PLFURELDO FRPPXQLW\ SURILOLQJ XVLQJ XQLTXH
FODGH�VSHFLILF PDUNHU JHQHV� 1DWXUH 0HWKRGV� ����� ���±����
KWWSV���GRL�RUJ���������QPHWK�����

6KDUPD� $� .�� *XSWD� $�� .XPDU� 6�� 'KDNDQ� '� %�� 	 6KDUPD� 9� .� ������� :RRGV�
$ IDVW DQG DFFXUDWH IXQFWLRQDO DQQRWDWRU DQG FODVVLILHU RI JHQRPLF DQG
PHWDJHQRPLF VHTXHQFHV� *HQRPLFV� ������� �±��
KWWSV���GRL�RUJ���������M�\JHQR������������

6KHQ� :�� 	 5HQ� +� ������� 7D[RQ.LW� $ SUDFWLFDO DQG HIILFLHQW 1&%, WD[RQRP\
WRRONLW� -RXUQDO RI *HQHWLFV DQG *HQRPLFV� ������ ���±����
KWWSV���GRL�RUJ���������M�MJJ������������

6KL� :�� 6KHQ� /�� =RX� :�� :DQJ� -�� <DQJ� -�� :DQJ� <�� /LX� %�� ;LH� /�� =KX� -�� 	
=KDQJ� =� ������� 7KH *XW 0LFURELRPH ,V $VVRFLDWHG :LWK 7KHUDSHXWLF
5HVSRQVHV DQG 7R[LFLWLHV RI 1HRDGMXYDQW &KHPRUDGLRWKHUDS\ LQ 5HFWDO
&DQFHU 3DWLHQWV²$ 3LORW 6WXG\� )URQWLHUV LQ &HOOXODU DQG ,QIHFWLRQ
0LFURELRORJ\� ��� KWWSV���GRL�RUJ���������IFLPE������������

6LOYD� *� *� =�� *UHHQ� .� 7�� 'XWLOK� %� (�� 	 (GZDUGV� 5� $� ������� 683(5�)2&86�
$ WRRO IRU DJLOH IXQFWLRQDO DQDO\VLV RI VKRWJXQ PHWDJHQRPLF GDWD�
%LRLQIRUPDWLFV �2[IRUG� (QJODQG�� ������ ���±����
KWWSV���GRL�RUJ���������ELRLQIRUPDWLFV�EWY���
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6LQJK� 0� 3�� 5DL� 6�� 3DQGH\� $�� 6LQJK� 1� .�� 	 6ULYDVWDYD� 6� ������� 0ROHFXODU
VXEW\SHV RI FRORUHFWDO FDQFHU� $Q�HPHUJLQJ WKHUDSHXWLF RSSRUWXQLW\ IRU
SHUVRQDOL]HG PHGLFLQH� *HQHV 	 'LVHDVHV�
KWWSV���GRL�RUJ���������M�JHQGLV������������

6RGD� .� ������� 7KH PHFKDQLVPV E\ ZKLFK SRO\DPLQHV DFFHOHUDWH WXPRU VSUHDG�
-RXUQDO RI ([SHULPHQWDO 	 &OLQLFDO &DQFHU 5HVHDUFK� ������ ���
KWWSV���GRL�RUJ������������������������

6RQJ� )�� <L� <�� /L� &�� +X� <�� :DQJ� -�� 6PLWK� '� (�� 	 -LDQJ� +� ������� 5HJXODWLRQ
DQG ELRORJLFDO UROH RI WKH SHSWLGH�KLVWLGLQH WUDQVSRUWHU 6/&��$� LQ 7ROO�OLNH
UHFHSWRU�PHGLDWHG LQIODPPDWRU\ UHVSRQVHV LQ PDFURSKDJH� &HOO 'HDWK 	
'LVHDVH� �������±��� KWWSV���GRL�RUJ���������V����������������

6XEUDPDQLDQ� $�� 7DPD\R� 3�� 0RRWKD� 9� .�� 0XNKHUMHH� 6�� (EHUW� %� /�� *LOOHWWH� 0�
$�� 3DXORYLFK� $�� 3RPHUR\� 6� /�� *ROXE� 7� 5�� /DQGHU� (� 6�� 	 0HVLURY� -� 3�
������� *HQH VHW HQULFKPHQW DQDO\VLV� $ NQRZOHGJH�EDVHG DSSURDFK IRU
LQWHUSUHWLQJ JHQRPH�ZLGH H[SUHVVLRQ SURILOHV� 3URFHHGLQJV RI WKH 1DWLRQDO
$FDGHP\ RI 6FLHQFHV� �������� �����±������
KWWSV���GRL�RUJ���������SQDV�����������

6XOLW� $� .�� .ROLVQLN� 7�� )UL]HOOH� )� $�� 3XUFHOO� 5�� 	 6FKPHLHU� 6� �����D�� 0HWD)XQF
'DWDEDVHV� .DLMX GDWDEDVH >'DWD VHW@� =HQRGR�
KWWSV���GRL�RUJ���������]HQRGR��������

6XOLW� $� .�� .ROLVQLN� 7�� )UL]HOOH� )� $�� 3XUFHOO� 5�� 	 6FKPHLHU� 6� �����E�� 0HWD)XQF
'DWDEDVHV� 1U�JR GDWDEDVH >'DWD VHW@� =HQRGR�
KWWSV���GRL�RUJ���������]HQRGR��������

6XOLW� $� .� /�� .ROLVQLN� 7�� )UL]HOOH� )� $�� 3XUFHOO� 5�� 	 6FKPHLHU� 6� �������
0HWD)XQF� 7D[RQRPLF DQG )XQFWLRQDO $QDO\VHV RI +LJK 7KURXJKSXW
6HTXHQFLQJ IRU 0LFURELRPHV >3UHSULQW@� %LRLQIRUPDWLFV�
KWWSV���GRL�RUJ��������������������������

6XUDFH� /�� /\VHQNR� 9�� )RQWDQD� $� 2�� &HFFRQL� 9�� -DQVVHQ� +�� %LFYLF� $��
2NRQLHZVNL� 0�� 3UXVFK\� 0�� 'XPPHU� 5�� 1HHIMHV� -�� .QXWK� $�� *XSWD� $�� 	
YDQ GHQ %URHN� 0� ������� &RPSOHPHQW ,V D &HQWUDO 0HGLDWRU RI
5DGLRWKHUDS\�,QGXFHG 7XPRU�6SHFLILF ,PPXQLW\ DQG &OLQLFDO 5HVSRQVH�
,PPXQLW\� ����������±���� KWWSV���GRL�RUJ���������M�LPPXQL������������

7DFKLPRUL� $�� <DPDGD� 1�� 6DNDWH� <�� <DVKLUR� 0�� 0DHGD� .�� 2KLUD� 0�� 1LVKLQR� +��
	 +LUDNDZD� .� ������� 8S UHJXODWLRQ RI ,&$0�� JHQH H[SUHVVLRQ LQKLELWV
WXPRXU JURZWK DQG OLYHU PHWDVWDVLV LQ FRORUHFWDO FDUFLQRPD� (XURSHDQ -RXUQDO
RI &DQFHU �2[IRUG� (QJODQG� ������ ������� ����±�����
KWWSV���GRL�RUJ���������M�HMFD������������
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7DPDV� .�� :DOHQNDPS� $� 0� (�� GH 9ULHV� (� *� (�� YDQ 9XJW� 0� $� 7� 0�� %HHWV�7DQ�
5� *�� YDQ (WWHQ� %�� GH *URRW� '� -� $�� 	 +RVSHUV� *� $� 3� ������� 5HFWDO
DQG FRORQ FDQFHU� 1RW MXVW D GLIIHUHQW DQDWRPLF VLWH� &DQFHU 7UHDWPHQW
5HYLHZV� ����������±���� KWWSV���GRL�RUJ���������M�FWUY������������

7DQ� +�� =KDR� -�� =KDQJ� +�� =KDL� 4�� 	 &KHQ� :� ������� 1RYHO VWUDLQV RI
%DFWHURLGHV IUDJLOLV DQG %DFWHURLGHV RYDWXV DOOHYLDWH WKH /36�LQGXFHG
LQIODPPDWLRQ LQ PLFH� $SSOLHG 0LFURELRORJ\ DQG %LRWHFKQRORJ\� �������
����±����� KWWSV���GRL�RUJ���������V�����������������

7DQDND� $�� =KRX� <�� 2JDZD� 0�� 6KLD� -�� .OLPVWUD� '� 6�� :DQJ� -� <�� 	 5RHKUO� 0�
+� ������� 67$7� DV D SRWHQWLDO SURJQRVLV PDUNHU IRU SRRU RXWFRPHV RI HDUO\
VWDJH FRORUHFWDO FDQFHU ZLWK PLFURVDWHOOLWH LQVWDELOLW\� 3/26 21(� ������
H�������� KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������

7HUQHV� '�� .DUWD� -�� 7VHQNRYD� 0�� :LOPHV� 3�� +DDQ� 6�� 	 /HWHOOLHU� (� �������
0LFURELRPH LQ &RORUHFWDO &DQFHU� +RZ WR *HW IURP 0HWD�RPLFV WR
0HFKDQLVP" 7UHQGV�LQ�0LFURELRORJ\� KWWSV���GRL�RUJ���������M�WLP������������

7HU]L� &�� %LQJXO� 0�� $UVODQ� 1� &�� 2]WXUN� (�� &DQGD� $� (�� ,VLN� 2�� <LOPD]ODU� 7��
2EX]� )�� *RUNHQ� ,� %�� .XUW� 0�� 8QOX� 0�� 8JUDV� 1�� .DQDW� 2�� 	 2]WRS� ,�
������� 5DQGRPL]HG FRQWUROOHG WULDO RI � ZHHNV¶ YV �� ZHHNV¶ LQWHUYDO EHWZHHQ
QHRDGMXYDQW FKHPRUDGLRWKHUDS\ DQG VXUJHU\ IRU ORFDOO\ DGYDQFHG UHFWDO
FDQFHU� &RORUHFWDO 'LVHDVH� ������ ���±����
KWWSV���GRL�RUJ���������FRGL������

7KRPDV� $� 0�� 0DQJKL� 3�� $VQLFDU� )�� 3DVROOL� (�� $UPDQLQL� )�� =ROIR� 0�� %HJKLQL� )��
0DQDUD� 6�� .DUFKHU� 1�� 3R]]L� &�� *DQGLQL� 6�� 6HUUDQR� '�� 7DUDOOR� 6��
)UDQFDYLOOD� $�� *DOOR� *�� 7URPSHWWR� 0�� )HUUHUR� *�� 0L]XWDQL� 6�� 6KLURPD�
+�� « 6HJDWD� 1� ������� 0HWDJHQRPLF DQDO\VLV RI FRORUHFWDO FDQFHU GDWDVHWV
LGHQWLILHV FURVV�FRKRUW PLFURELDO GLDJQRVWLF VLJQDWXUHV DQG D OLQN ZLWK FKROLQH
GHJUDGDWLRQ� 1DWXUH 0HGLFLQH� ������ ���±����
KWWSV���GRL�RUJ���������V����������������

7KRUVHQ� -�� %UHMQURG� $�� 0RUWHQVHQ� 0�� 5DVPXVVHQ� 0� $�� 6WRNKROP� -�� $O�6RXG�
:� $�� 6¡UHQVHQ� 6�� %LVJDDUG� +�� 	 :DDJH� -� ������� /DUJH�VFDOH
EHQFKPDUNLQJ UHYHDOV IDOVH GLVFRYHULHV DQG FRXQW WUDQVIRUPDWLRQ VHQVLWLYLW\ LQ
��6 U51$ JHQH DPSOLFRQ GDWD DQDO\VLV PHWKRGV XVHG LQ PLFURELRPH VWXGLHV�
0LFURELRPH� ����� KWWSV���GRL�RUJ���������V����������������

7MDOVPD� +�� %ROHLM� $�� 0DUFKHVL� -� 5�� 	 'XWLOK� %� (� ������� $ EDFWHULDO
GULYHU±SDVVHQJHU PRGHO IRU FRORUHFWDO FDQFHU� %H\RQG WKH XVXDO VXVSHFWV�
1DWXUH 5HYLHZV 0LFURELRORJ\� ������ ���±����
KWWSV���GRL�RUJ���������QUPLFUR����

7RIDOR� 5�� &RFFKL� 6�� 	 6X]]L� *� ������� 3RO\DPLQHV DQG *XW 0LFURELRWD� )URQWLHUV
LQ�1XWULWLRQ� �� KWWSV���GRL�RUJ���������IQXW�����������
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7RPLQDJD� .�� <RVKLPRWR� 7�� 7RULJRH� .�� .XULPRWR� 0�� 0DWVXL� .�� +DGD� 7��
2NDPXUD� +�� 	 1DNDQLVKL� .� ������� ,/��� V\QHUJL]HV ZLWK ,/��� RU ,/��ȕ IRU
,)1�Ȗ SURGXFWLRQ IURP KXPDQ 7 FHOOV� ,QWHUQDWLRQDO ,PPXQRORJ\� ������
���±���� KWWSV���GRL�RUJ���������LQWLPP���������

7RXFKHIHX� <�� 0RQWDVVLHU� (�� 1LHPDQ� .�� *DVWLQQH� 7�� 3RWHO� *�� %UXOH\ GHV
9DUDQQHV� 6�� /H 9DFRQ� )�� 	 GH /D &RFKHWLqUH� 0� )� ������� 6\VWHPDWLF
UHYLHZ� 7KH UROH RI WKH JXW PLFURELRWD LQ FKHPRWKHUDS\� RU UDGLDWLRQ�LQGXFHG
JDVWURLQWHVWLQDO PXFRVLWLV � FXUUHQW HYLGHQFH DQG SRWHQWLDO FOLQLFDO
DSSOLFDWLRQV� $OLPHQWDU\ 3KDUPDFRORJ\ 	 7KHUDSHXWLFV� ������ ���±����
KWWSV���GRL�RUJ���������DSW������

7UXRQJ� '� 7�� )UDQ]RVD� (� $�� 7LFNOH� 7� /�� 6FKRO]� 0�� :HLQJDUW� *�� 3DVROOL� (�� 7HWW�
$�� +XWWHQKRZHU� &�� 	 6HJDWD� 1� ������� 0HWD3KO$Q� IRU HQKDQFHG
PHWDJHQRPLF WD[RQRPLF SURILOLQJ� 1DWXUH 0HWKRGV� ������� ���±����
KWWSV���GRL�RUJ���������QPHWK�����

7KH�8QL3URW�&RQVRUWLXP� ������� 8QL3URW� 7KH XQLYHUVDO SURWHLQ NQRZOHGJHEDVH�
1XFOHLF $FLGV 5HVHDUFK� ���'��� '���±'����
KWWSV���GRL�RUJ���������QDU�JNZ����

8ULEH�+HUUDQ]� 0�� 5DIDLO� 6�� %HJKL� 6�� *LO�GH�*yPH]� /�� 9HUJLQDGLV� ,�� %LWWLQJHU� .��
3XVW\OQLNRY� 6�� 3LHULQL� 6�� 3HUDOHV�/LQDUHV� 5�� %ODLU� ,� $�� 0HVDURV� &� $��
6Q\GHU� 1� :�� %XVKPDQ� )�� .RXPHQLV� &�� 	 )DFFLDEHQH� $� ������� *XW
PLFURELRWD PRGXODWH GHQGULWLF FHOO DQWLJHQ SUHVHQWDWLRQ DQG
UDGLRWKHUDS\�LQGXFHG DQWLWXPRU LPPXQH UHVSRQVH� 7KH -RXUQDO RI &OLQLFDO
,QYHVWLJDWLRQ� �����������±���� KWWSV���GRL�RUJ���������-&,������

9DQKRHFNH� %� :�� 'H 5\FN� 7� 5�� 'H ERHO� .�� :LOHV� 6�� %RWHUEHUJ� 7�� 9DQ GH
:LHOH� 7�� 	 6ZLIW� 6� ������� /RZ�GRVH LUUDGLDWLRQ DIIHFWV WKH IXQFWLRQDO
EHKDYLRU RI RUDO PLFURELRWD LQ WKH FRQWH[W RI PXFRVLWLV� ([SHULPHQWDO %LRORJ\
DQG�0HGLFLQH� ����������±��� KWWSV���GRL�RUJ�������������������������

9pWL]RX� 0�� 3LWW� -� 0�� 'DLOOqUH� 5�� /HSDJH� 3�� :DOGVFKPLWW� 1�� )ODPHQW� &��
5XVDNLHZLF]� 6�� 5RXW\� %�� 5REHUWL� 0� 3�� 'XRQJ� &� 3� 0�� 3RLULHU�&RODPH�
9�� 5RX[� $�� %HFKDUHI� 6�� )RUPHQWL� 6�� *ROGHQ� (�� &RUGLQJ� 6�� (EHUO� *��
6FKOLW]HU� $�� *LQKRX[� )�� « =LWYRJHO� /� ������� $QWLFDQFHU LPPXQRWKHUDS\
E\ &7/$�� EORFNDGH UHOLHV RQ WKH JXW PLFURELRWD� 6FLHQFH �1HZ <RUN� 1�<���
���������������±����� KWWSV���GRL�RUJ���������VFLHQFH�DDG����

9LVQRYVND� 7�� %LJJV� 3� -�� 6FKPHLHU� 6�� )UL]HOOH� )� $�� 	 3XUFHOO� 5� 9� �������
0HWDJHQRPLFV DQG WUDQVFULSWRPLFV GDWD IURP KXPDQ FRORUHFWDO FDQFHU�
6FLHQWLILF�'DWD� ���������� KWWSV���GRL�RUJ���������V����������������

9\DV� 6�� 	 &KDQJ� 3� ������� 1HZ 3$53 WDUJHWV IRU FDQFHU WKHUDS\� 1DWXUH 5HYLHZV�
&DQFHU� ����������±���� KWWSV���GRL�RUJ���������QUF����
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:DOGQHU� 0�� 6FKLPDQVNL� &� &�� 	 1HXUDWK� 0� )� ������� &RORQ FDQFHU DQG WKH
LPPXQH V\VWHP� 7KH UROH RI WXPRU LQYDGLQJ 7 FHOOV� :RUOG -RXUQDO RI
*DVWURHQWHURORJ\࣯� :-*� ������� ����±�����
KWWSV���GRL�RUJ���������ZMJ�Y���L�������

:DQJ� 4�� :DQJ� .�� :X� :�� *LDQQRXODWRX� (�� +R� -� :� .�� 	 /L� /� ������� +RVW
DQG PLFURELRPH PXOWL�RPLFV LQWHJUDWLRQ� $SSOLFDWLRQV DQG PHWKRGRORJLHV�
%LRSK\VLFDO 5HYLHZV� ������ ��±���
KWWSV���GRL�RUJ���������V����������������

:DQJ� :�� .DQGLPDOOD� 5�� +XDQJ� +�� =KX� /�� /L� <�� *DR� )�� *RHO� $�� 	 :DQJ� ;�
������� 0ROHFXODU VXEW\SLQJ RI FRORUHFWDO FDQFHU� 5HFHQW SURJUHVV� QHZ
FKDOOHQJHV DQG HPHUJLQJ RSSRUWXQLWLHV� 6HPLQDUV LQ &DQFHU %LRORJ\� ���
��±��� KWWSV���GRL�RUJ���������M�VHPFDQFHU������������

:DQJ� <�� 'HQJ� :�� /L� 1�� 1HUL� 6�� 6KDUPD� $�� -LDQJ� :�� 	 /LQ� 6� +� �������
&RPELQLQJ ,PPXQRWKHUDS\ DQG 5DGLRWKHUDS\ IRU &DQFHU 7UHDWPHQW� &XUUHQW
&KDOOHQJHV DQG )XWXUH 'LUHFWLRQV� )URQWLHUV LQ 3KDUPDFRORJ\� ��
KWWSV���GRL�RUJ���������ISKDU�����������

:DQJ� <�� 6XQ� '�� 6RQJ� )�� +X� <�� 6PLWK� '� (�� 	 -LDQJ� +� ������� ([SUHVVLRQ DQG
5HJXODWLRQ RI WKH 3URWRQ�&RXSOHG 2OLJRSHSWLGH 7UDQVSRUWHU 3K7� E\ /36 LQ
0DFURSKDJHV DQG 0RXVH 6SOHHQ� 0ROHFXODU 3KDUPDFHXWLFV� ������
����±����� KWWSV���GRL�RUJ���������PS������U

:HL� +�� &KHQ� /�� /LDQ� *�� <DQJ� -�� /L� )�� =RX� <�� /X� )�� 	 <LQ� <� ������� $QWLWXPRU
PHFKDQLVPV RI ELILGREDFWHULD� 2QFRORJ\ /HWWHUV� ������ �±��
KWWSV���GRL�RUJ���������RO����������

:HLVV� 6�� ;X� =� =�� 3HGGDGD� 6�� $PLU� $�� %LWWLQJHU� .�� *RQ]DOH]� $�� /R]XSRQH� &��
=DQHYHOG� -� 5�� 9i]TXH]�%DH]D� <�� %LUPLQJKDP� $�� +\GH� (� 5�� 	 .QLJKW�
5� ������� 1RUPDOL]DWLRQ DQG PLFURELDO GLIIHUHQWLDO DEXQGDQFH VWUDWHJLHV
GHSHQG XSRQ GDWD FKDUDFWHULVWLFV� 0LFURELRPH� �����
KWWSV���GRL�RUJ���������V���������������\

:HVW� 1� 5�� 0F&XDLJ� 6�� )UDQFKLQL� )�� 	 3RZULH� )� ������� (PHUJLQJ F\WRNLQH
QHWZRUNV LQ FRORUHFWDO FDQFHU� 1DWXUH 5HYLHZV ,PPXQRORJ\� ������� ���±����
KWWSV���GRL�RUJ���������QUL����

:HVWUHLFK� 6� 7�� 7UHLEHU� 0� /�� 0LOOV� '� $�� .RUI� ,�� 	 /HPD\� '� *� ������� 6$06$��
$ VWDQGDORQH PHWDWUDQVFULSWRPH DQDO\VLV SLSHOLQH� %0& %LRLQIRUPDWLFV�
����������� KWWSV���GRL�RUJ���������V���������������]

:KLWPRUH� 6� (�� 	 /DPRQW� 5� -� ������� 2UDO %DFWHULD DQG &DQFHU� 3/R6 3DWKRJHQV�
�������H�������� KWWSV���GRL�RUJ���������MRXUQDO�SSDW��������
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:LUEHO� -�� 3\O� 3� 7�� .DUWDO� (�� =\FK� .�� .DVKDQL� $�� 0LODQHVH� $�� )OHFN� -� 6�� 9RLJW�
$� <�� 3DOOHMD� $�� 3RQQXGXUDL� 5�� 6XQDJDZD� 6�� &RHOKR� /� 3�� 6FKURW]�.LQJ�
3�� 9RJWPDQQ� (�� +DEHUPDQQ� 1�� 1LPpXV� (�� 7KRPDV� $� 0�� 0DQJKL� 3��
*DQGLQL� 6�� « =HOOHU� *� ������� 0HWD�DQDO\VLV RI IHFDO PHWDJHQRPHV UHYHDOV
JOREDO PLFURELDO VLJQDWXUHV WKDW DUH VSHFLILF IRU FRORUHFWDO FDQFHU� 1DWXUH
0HGLFLQH� ����������±���� KWWSV���GRL�RUJ���������V����������������

:RQJ� 6� +�� 	 <X� -� ������� *XW PLFURELRWD LQ FRORUHFWDO FDQFHU� 0HFKDQLVPV RI
DFWLRQ DQG FOLQLFDO DSSOLFDWLRQV� 1DWXUH 5HYLHZV *DVWURHQWHURORJ\ 	
+HSDWRORJ\� �����������±���� KWWSV���GRL�RUJ���������V����������������

:RQJ� 6� +�� =KDR� /�� =KDQJ� ;�� 1DNDWVX� *�� +DQ� -�� ;X� :�� ;LDR� ;�� .ZRQJ� 7�
1� <�� 7VRL� +�� :X� :� .� .�� =HQJ� %�� &KDQ� )� .� /�� 6XQJ� -� -� <�� :HL� +��
	 <X� -� ������� *DYDJH RI )HFDO 6DPSOHV )URP 3DWLHQWV :LWK &RORUHFWDO
&DQFHU�3URPRWHV ,QWHVWLQDO &DUFLQRJHQHVLV LQ *HUP�)UHH DQG�&RQYHQWLRQDO
0LFH� *DVWURHQWHURORJ\� ������� ����������H��
KWWSV���GRL�RUJ���������M�JDVWUR������������

:X� 6�� 5KHH� .��-�� $OEHVLDQR� (�� 5DEL]DGHK� 6�� ;LQTXQ :X� +XQJ�5RQJ <HQ�
+XVR� '� /�� %UDQFDWL� )� /�� :LFN� (�� 0F$OOLVWHU� )�� +RXVVHDX� )�� 3DUGROO� '�
0�� 	 6HDUV� &� /� ������� $ KXPDQ FRORQLF FRPPHQVDO SURPRWHV FRORQ
WXPRULJHQHVLV YLD DFWLYDWLRQ RI 7 KHOSHU W\SH �� 7 FHOO UHVSRQVHV� 1DWXUH
0HGLFLQH� �����������±����� KWWSV���GRL�RUJ���������QP�����

;LD� ;�� :X� :� .� .�� :RQJ� 6� +�� /LX� '�� .ZRQJ� 7� 1� <�� 1DNDWVX� *�� <DQ� 3� 6��
&KXDQJ� <��0�� &KDQ� 0� :��<�� &RNHU� 2� 2�� &KHQ� =�� <HRK� <� .�� =KDR� /��
:DQJ� ;�� &KHQJ� :� <�� &KDQ� 0� 7� 9�� &KDQ� 3� .� 6�� 6XQJ� -� -� <�� :DQJ�
0� +�� 	 <X� -� ������� %DFWHULD SDWKRJHQV GULYH KRVW FRORQLF HSLWKHOLDO FHOO
SURPRWHU K\SHUPHWK\ODWLRQ RI WXPRU VXSSUHVVRU JHQHV LQ FRORUHFWDO FDQFHU�
0LFURELRPH� ���������� KWWSV���GRL�RUJ���������V�����������������

;LD� <�� 6XQ� -�� 	 &KHQ� '��*� ������� %LRLQIRUPDWLF $QDO\VLV RI 0LFURELRPH 'DWD� ,Q
<� ;LD� -� 6XQ� 	 '��*� &KHQ �(GV��� 6WDWLVWLFDO $QDO\VLV RI 0LFURELRPH 'DWD
ZLWK 5 �SS� �±���� 6SULQJHU 6LQJDSRUH�
KWWSV���GRL�RUJ��������������������������B�

;LH� <��+�� &KHQ� <��;�� 	 )DQJ� -��<� ������� &RPSUHKHQVLYH UHYLHZ RI WDUJHWHG
WKHUDS\ IRU FRORUHFWDO FDQFHU� 6LJQDO 7UDQVGXFWLRQ DQG 7DUJHWHG 7KHUDS\�
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