
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Detecting and avoiding impasse mechanisms for nature-based approaches to 

climate change adaptation in Ireland 

 

Authors: Megan Best1, Tamara Hochstrasser2 

 
1 Independent Researcher, University College Dublin 

 
2 School of Biology and Environmental Science, Earth Institute, University College Dublin 

 

 

A working paper commissioned by the Climate Change Advisory Council, Ireland. 

 

 

 

 

Disclaimer: The Climate Change Advisory Council working papers represent unrefereed 

work-in-progress by researchers who are solely responsible for the content and any views 

expressed therein. Any comments on these papers will be welcome and should be sent to 

the authors by email (info@climatecouncil.ie). 

Working Paper No. 10 

March 2022 



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]

EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G

.Id]gj�dgId<gIG�N]g�jPI�
YQZ<jI�
P<[OI��GpQh]gs�
]k[EQY��G<dj<jQ][�
]ZZQjjII

�kjP]gh�

!IO<[��Ihj

�[GIdI[GI[j�.IhI<gEPIg��1[QpIghQjs�
]YYIOI��kDYQ[��/EQI[EI�7Ihj���IYNQIYG���kDYQ[�Å���gIY<[G

ZIO<[�DIhj³kEGE][[IEj�QI

0<Z<g<��]EPhjg<hhIg

/EP]]Y�]N��Q]Y]Os�<[G��[pQg][ZI[j<Y�/EQI[EI���<gjP��[hjQjkjI��1[QpIghQjs�
]YYIOI��kDYQ[�

/EQI[EI�7Ihj���IYNQIYG���kDYQ[�Å���gIY<[G

j<Z<g<�P]EPhjg<hhIg³kEG�QI

!<gEP�ÃÁÃÃ

mailto:tamara.hochstrasser@ucd.ie


0<DYI�]N�
][jI[jh

Â����
��.$1"� Ä

Ã���"0.$�1
0�$" Ä

Ä��!�0�$�$ $�9 Æ

5(68/76 �
Å�Â�0PIZ<jQE��gI<h�Q[�"D��Q[��gIY<[G Ç

Å�Â�Â�!<W]g�0PIZIh Ç

Å�Â�Ã��[jIgYQ[XIG��Q]GQpIghQjs� ]hh�<[G�
YQZ<jI�
P<[OI È

Å�Â�Ä�/]EQ<Y��hhkIh É

Å�Â�Å��I[INQjh�]N�"<jkgI�D<hIG��ddg]<EPIh É

Å�Â�Æ��E][]ZQE��hhkIh Ê

Å�Â�Ç�/shjIZh�jPQ[XQ[O�<[G�
]YY<D]g<jQ][ ÂÁ

Å�Ã��s[<ZQE��Zd<hhI�+g]EIhhIh�Q[��gIY<[G ÂÂ

Å�Ã�Â�0PI�0PgII��Zd<hhI�!IEP<[QhZh ÂÂ

Å�Ã�Ã��Zd<hhI�!IEP<[QhZh��0gQOOIgIG ÂÂ

������,PSDVVH�0HFKDQLVPV��$YRLGHG ��
����,UHODQG¶V�2YHUDUFKLQJ�1DUUDWLYH ��

Å�Ä�Â�0gQOOIgQ[O�]N��Zd<hhI�!IEP<[QhZh ÂÅ

������$YRLGLQJ�,PSDVVH�0HFKDQLVPV ��

',6&866,21 ��
Æ�Â�
P<YYI[OIh ÂÈ

Æ�Â�Â�.QhX ÂÈ

������'LVFRQQHFW�IURP�1DWXUH ��
Æ�Â�Ä��1h�²�0PIZ� ÂÊ

Æ�Ã�+g]OgIhh ÃÁ

Æ�Ã�Â�+Igh][<YQh<jQ][�<[G�"<gg<jQpI ÃÁ

������,QWHJUDWLRQ�DQG�(QJDJHPHQW ��

6800$5<�$1'�&21&/86,21 ��

5(&200(1'$7,216 ��

5HIHUHQFHV ��

�



Â����
��.$1"�

�[�Qjh�Y<jIhj�<[[k<Y�gIpQIq��jPI�
YQZ<jI�
P<[OI��GpQh]gs�
]k[EQY�hj<jIh�jP<j�dg]OgIhh�][

EYQZ<jI�EP<[OI�<G<dj<jQ][�Qh�YQZQjIG�j]�Z]GIg<jI�<Eg]hh�Z<[s�hIEj]gh�]N�h]EQIjs��IrEIdj�N]g

�Y]]G�.QhX�!<[<OIZI[j�<[G�7<jIg�-k<YQjs���7<jIg�/IgpQEIh��[Ng<hjgkEjkgI�qPIgI�dg]OgIhh

q<h�O]]G��0PI�dg]OgIhh�q<h�Ip<Yk<jIG�<Eg]hh�jPgII�<gI<h��gQhX��dgQ]gQjQv<jQ][�<[G�<G<djQpI

E<d<EQjs��gIh]kgEQ[O�<[G�Z<Q[hjgI<ZQ[O��<[G�O]pIg[<[EI��E]]gGQ[<jQ][�<[G�Eg]hh�EkjjQ[O

QhhkIh���j�Qh�EYI<g�Ng]Z�jPQh�Ng<ZQ[O�]N�jPI�dg]OgIhh�][�EYQZ<jI�EP<[OI�<G<dj<jQ][�jP<j�jPIgI�Qh

<�GgQpI�j]q<gGh hshjIZQE�EP<[OI��<h�Qj�Qh�k[GIghj]]G jP<j�jPI�QZd<Ejh�]N�EYQZ<jI�EP<[OI�<gI

O]Q[O�j]�DI�NIYj�<Eg]hh�hIEj]gh�<[G�jP<j�jPI�Q[jIgGIdI[GI[EI�]N�jPI�hIEj]gh�qQYY�OQpI�gQhI�j]

gQddYI�INNIEjh�jP<j�qQYY�dg]d<O<jI�QZd<Ejh�][�][I�hIEj]g�j]�]jPIgh��/shjIZQE�EP<[OI�Qh�[IIGIG

[]j�][Ys�DIE<khI�]N�jPQh�Q[jIgE][[IEjQpQjs�]N�jPI�GQNNIgI[j�hIEj]gh��Dkj�<Yh]�DIE<khI�gIhQYQI[EI

Qh�<�hshjIZh�dg]dIgjs��Q�I��Qj�Qh�jPI�E][NQOkg<jQ][�<[G�GQpIghQjs�]N�<�hshjIZ�jP<j�E][NIgh

gIhQYQI[EI�¥]g�Y<EX�jPIgI]N¦�

/shjIZQE�EP<[OI�E<[�DI�Dg]kOPj�<D]kj�Ds�O]pIg[<[EI�<[G�h]EQIj<Y�Dks�Q[���j�Qh�jPIgIN]gI

QZd]gj<[j�j]�gIE]O[QvI�qP<j�NkgjPIgh�hshjIZQE�EP<[OI�<[G�qP<j�PQ[GIgh�Qj���[�jPI�<[[k<Y

gIpQIq�]N�jPI�
YQZ<jI�
P<[OI��GpQh]gs�
]k[EQY�Qj�q<h�PQOPYQOPjIG�jP<j�EkggI[jYs�EYQZ<jI

EP<[OI�<G<dj<jQ][�Qh�GgQpI[�Ds�<�gIY<jQpIYs�hZ<YY�E]ZZk[Qjs�]N�E]ZZQjjIG�d]YQEs�Z<XIgh�

0PQh�hP]qh�EYI<gYs�jP<j�<�DIjjIg�k[GIghj<[GQ[O�]N�h]EQIj<Y�Gs[<ZQEh�jP<j�YI<G�j]�kdj<XI�<[G

dg]d<O<jQ][�]N�Q[[]p<jQpI�<[G�gIhQYQI[j�<ddg]<EPIh�Qh�[IIGIG�j]�k[Y]EX�jPI��jgQdYI�GQpQGI[G�

]N�<G<dj<jQ][��<p]QGIG�Y]hhIh��gIGkEIG�gQhX�<[G�Q[EgI<hIG�dg]GkEjQpQjs��<h�qIYY�<h�h]EQ<Y�<[G

I[pQg][ZI[j<Y�DI[INQjh���[�jPQh�gIhI<gEP�dg]WIEj��qI�Q[pIhjQO<jIG�qP<j�jPI�EkggI[j

dIghdIEjQpIh�]N�dg<EjQjQ][Igh�qIgI�][�[<jkgI�D<hIG�<ddg]<EPIh��0PQh�Qh�QZd]gj<[j�[]j�][Ys�j]

k[GIghj<[G�QN�jPIgI�Qh�Dks�Q[�j]�j<XI�jPIhI�gIY<jQpIYs�Q[[]p<jQpI�<ddg]<EPIh�Q[�jPI��gQhP

E][jIrj��Dkj�<Yh]�j]�k[GIghj<[G�qP<j�hshjIZ�EP<[OIh�<gI�[IIGIG�j]�hE<YI�jPIQg�g]YY�]kj�Q[�jPI

�gQhP�E][jIrj�

Ã���"0.$�1
0�$"

�[E]gd]g<jQ[O�[<jkgI�<[G�[<jkg<Y�NI<jkgIh�Q[�GIpIY]dZI[j�Qh�Q[EgI<hQ[OYs�gIE]O[QvIG�<h�<�q<s

j]�<GGgIhh�ZkYjQdYI�<[G�kgOI[j�I[pQg][ZI[j<Y�<[G�h]EQ<Y�dg]DYIZh�Q[�Q[jIOg<jIG

E]ZZk[Qjs�D<hIG�dg]WIEjh�¥�gQGOIh�Ij�<Y��ÃÁÃÂ��7QEXI[DIgO�Ij�<Y��ÃÁÃÂ¦���[�[<jkg<Y�<[G

[<jkgI�D<hIG�<ddg]<EPIh�¥"D�¦��IE]hshjIZ�dg]EIhhIh�<gI�Q[jIOg<jIG�Q[�GIpIY]dZI[j�<[G

P<g[IhhIG�j]�GIYQpIg�DI[INQjh�¥<Yh]�E<YYIG�IE]hshjIZ�hIgpQEIh¦�j]�dI]dYI��7PI[�jPQh

E][jgQDkjQ][�]N�[<jkgI�j]�PkZ<[�hshjIZh�q<h�NQghj�gIE]O[QvIG�Q[�jPI�!QYYI[[QkZ��E]hshjIZ

�hhIhhZI[j�¥ÃÁÁÆ¦��Qj�hd<gXIG�jPI�E]Q[Q[O�]N�jPI�E][EIdj�]N��[<jkg<Y�h]YkjQ][h��qPI[

gINYIEjQ[O�][�jPI�QZd]gj<[j�g]YI�]N�dg]jIEjIG�<gI<h�Q[�Z<Q[j<Q[Q[O�PkZ<[�qIYY�DIQ[O�<[G

<GGgIhhQ[O�EYQZ<jI�EP<[OI�¥�kGYIs�Ij�<Y��ÃÁÂÁ¦���/QZQY<gYs��jPI�QGI<�]N�OgII[�<[G�DYkI

Q[Ng<hjgkEjkgI�PQOPYQOPjh�jPI�QZd]gj<[EI�]N�[<jkgI�Q[�Q[Ng<hjgkEjkgI�<[G�GIpIY]dZI[j

¥7<YZhYIs�ÂÊÊÆ¦��"D��<gI�<Yh]�DI[INQEQ<Y�Q[�<OgQEkYjkg<Y�dg]GkEjQ][�<[G�Og<vQ[O�Z<[<OIZI[j

�



<[G�E<[�DI�QZdYIZI[jIG�GQgIEjYs�Ds�N<gZIgh�]g�Y<[G]q[Igh���QgIEj�IE][]ZQE�DI[INQjh�E<[�DI

N]k[G�N]g�<OgQEkYjkg<Y�dg<EjQjQ][Igh��Q[�jIgZh�]N�Q[EgI<hIG�sQIYGh�]g�gIGkEIG�E]hjh��Q[�<GGQjQ][

j]�Dg]<GIg�h]EQIj<Y�DI[INQjh�¥�hIZ<[�<[G�!Qg<YYIh�7QYPIYZ��ÃÁÃÂ¦�

0PIgI�<gI�dIgP<dh�<�G]vI[�E][EIdjh�jP<j�<gI�gIY<jIG�j]�jPI�]pIg<YY�QGI<�]N�[<jkg<Y�<[G

[<jkgI�D<hIG�<ddg]<EPIh�j]�Q[Ng<hjgkEjkgI�<[G�GIpIY]dZI[j�¥�gQGOIh�Ij�<Y��ÃÁÃÂ��d��Æ�

/OgQO[<�Ij�<Y��ÃÁÃÂ��d��ÂÊ¦���[�jPQh�d<dIg�qI�E<YY�jPIZ�[<jkgI�D<hIG�<ddg]<EPIh�¥"D�¦�j]

gINYIEj�jPI�Gs[<ZQE�<[G�<G<djQpI�[<jkgI�]N�dg]WIEjh�jP<j�<gI�Q[E]gd]g<jQ[O�<[G�P<g[IhhQ[O

D]jP�h]EQ<Y�<[G�I[pQg][ZI[j<Y�dg]EIhhIh�j]�GIYQpIg�hkhj<Q[<DYI��ZkYjQ�DI[INQj�h]YkjQ][h�j]

EkggI[j�h]EQIj<Y�dg]DYIZh�

0PI�QZdYIZI[j<jQ][�]N�[<jkgI�D<hIG�<ddg]<EPIh�gIfkQgIh�jg<[hGQhEQdYQ[<gs�E]YY<D]g<jQ][�]N

ZkYjQdYI�hj<XIP]YGIgh�qQjP�GQNNIgI[j�dIghdIEjQpIh�¥�gQGOIh�Ij�<Y��ÃÁÃÂ��7QEXI[DIgO�Ij�<Y�

ÃÁÃÂ¦����NQghj�hjId�Q[�jPQh�E]YY<D]g<jQ][�Qh�jPI�QGI[jQNQE<jQ][�]N�jPI�GQNNIgI[j�Z]jQp<jQ][h�<[G

dIghdIEjQpIh�]N�hj<XIP]YGIgh�E][jgQDkjQ[O�j]�<[s�[<jkgI�D<hIG�<ddg]<EP���[��gIY<[G�

[<jkgI�D<hIG�<ddg]<EPIh�P<pI�DII[�khIG�Q[�kgD<[�GIpIY]dZI[j�<[G�Q[Ng<hjgkEjkgI�dY<[[Q[O

<h�qIYY�<h�Q[�gkg<Y�I[pQg][ZI[jh�j]�gIGkEI�[kjgQI[j�Y]hh�j]�gQpIgh�<[G�I[P<[EI�P<DQj<jh�N]g

DQ]GQpIghQjs�¥
]YYQIg�<[G��]kgXI��ÃÁÃÁ¦���]qIpIg��jPI�g]YY�]kj�]N�jPIhI�[<jkgI�D<hIG�dg]WIEjh

hIIZh�j]�DI�[]qPIgI�[I<g�j]�jPI�IrjI[j�gIfkQgIG�N]g�INNIEjQpI�EYQZ<jI�EP<[OI�ZQjQO<jQ][�<[G

<G<dj<jQ][��0gI[Gh�Q[�jPI�hj<jkh�]N��gQhP�DQ]GQpIghQjs�<Yh]�hP]q�E][jQ[kIG�GIjIgQ]g<jQ][�]N

P<DQj<jh�<Eg]hh�jPI�E]k[jgs�¥"+7/�ÃÁÂÊ¦��0PQh�<dd<gI[j�Y<EX�]N�jg<[hN]gZ<jQ][�j]q<gGh�<

Z]gI�hkhj<Q[<DYI��[<jkgI�Q[jIOg<jIG�d<jP�]N�GIpIY]dZI[j�DIOh�jPI�fkIhjQ][�<h�j]�qP<j�jPI

P]YG�kd�Qh��7Ps�<gI�dY<[[Igh��Y]E<Y�<kjP]gQjs�hj<NN��N<gZIgh��I[OQ[IIgh�<[G�O]pIg[ZI[j

]NNQEQ<Yh�[]j�QZdYIZI[jQ[O�[<jkgI�D<hIG�<ddg]<EPIh��IpI[�jP]kOP�DIhj�dg<EjQEI�Ir<ZdYIh

IrQhj��<[G�DI[INQjh�<gI�EYI<gYs�gIE]O[QvIG�

$[I�hkOOIhjQ][�E]ZIh�Ng]Z�jPI�YQjIg<jkgI�][��D<ggQIgh��j]�QZdYIZI[j<jQ][���QIhDg]IX�Ij�<Y�

¥ÃÁÂÅ¦�IZdP<hQhI�jPI�Gs[<ZQE�E]ZdYIrQjs�]N�O]pIg[<[EI�]N�EYQZ<jI�EP<[OI�<G<dj<jQ][�<[G

E][EYkGI�jP<j�d<jjIg[h�]N�QZd<hhI�<gI�GkI�j]�h]EQIj<Y�Gs[<ZQEh�g<jPIg�jP<[�DIQ[O

hjgkEjkg<YYs��DkQYj��Q[j]�jPI�hshjIZ���[�jPIQg�gIhI<gEP�jPIs�<[<YshIG�jPI�GQNNQEkYjQIh

I[E]k[jIgIG�qQjP�jPI�Ihj<DYQhPZI[j�]N�<�q<jIg�dY<v<�Q[�.]jjIgG<Z��<h�<�EYQZ<jI�EP<[OI

<G<dj<jQ][�dg]WIEj��0PIs�N]k[G�jPgII�XQ[Gh�]N�Gs[<ZQEh�E<[�YI<G�j]�QZd<hhI�Q[�jPI

QZdYIZI[j<jQ][�]N�Q[[]p<jQpI�h]YkjQ][h�qQjP�ZkYjQdYI�h]EQIj<Y�DI[INQjh��0PIs�jIgZ�jPIhI

dg]EIhhIh�gQhX�Q[[]p<jQ][��E][NYQEj�Q[NIEjQ][�<[G�Ng<ZI�d]Y<gQv<jQ][��DgQINYs�GIhEgQDIG�<h

N]YY]qh�

0PI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ

�QNNIgI[j�dIgEIdjQ][h�]N�gQhX�<Z][Ohj�hj<XIP]YGIgh�E<[�YI<G�j]�QZd<hhI� 7PIgI�<[�]dI[�<[G

jg<[hd<gI[j�I[O<OIZI[j�dg]EIhh�GQhEkhhQ[O�jPI�gQhXh�<[G�P]q�j]�Z<[<OI�jPIZ�Qh�gIfkQgIG�

jPI�]dd]hQjI�j<XIh�dY<EI��0PI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ�]NjI[�Q[EYkGIh�<�jI[GI[Es�j]q<gGh

<�jIEP[]Eg<jQE�hj<[EI�<[G�<[�]pIg�gIYQ<[EI�][�hEQI[jQNQE�Y<[Ok<OI�qPQEP�G]Ih[�j�<Ejk<YYs

Q[hdQgI�E][NQGI[EI�Q[�jPI�]jPIg�d<gjs�

�



0PI�E][NYQEj�Q[NIEjQ][�ZIEP<[QhZ

�Qhj]gQE�E][NYQEj�DIjqII[�hj<XIP]YGIgh�E<[�DI�E<ggQIG�N]gq<gG�Q[j]�hIIZQ[OYs�k[gIY<jIG

dg]WIEjh� OQpQ[O�gQhI�j]�<�dgIE][EIdjQ][�]N�GQhjgkhj� qI<gQ[Ihh�]g�hEIdjQEQhZ����O]]G�Ir<ZdYI

Q[�jPI��gQhP�E][jIrj�ZQOPj�DI�jPI�[<jQpI�q]]GY<[G�Og<[j���j�Qh�QZd]gj<[j�j]�[]jI�jP<j�<Ej]gh

G]�[]j�E][hEQ]khYs�Q[Ekg�jPI�E][NYQEj�Q[NIEjQ][�ZIEP<[QhZ�

0PI�Ng<ZI�d]Y<gQh<jQ][�ZIEP<[QhZ

�g<ZI�d]Y<gQv<jQ][�Z<[QNIhjh�QjhIYN�Q[�<[�<YjIg[<jQpI�[<gg<jQpI�<g]k[G�jPI�dg]d]hIG�h]YkjQ][�

qPQEP�qQYY�dg]PQDQj�jPI�NQ[GQ[O�]N��E]ZZ][�Og]k[G��<Z][Ohj�jPI�d<gjQIh�Q[p]YpIG�

/Q[EI�[<jkgI�D<hIG�<ddg]<EPIh�<gI�]NjI[�k[N<ZQYQ<g�j]�dI]dYI�<[G�<gI�<hh]EQ<jIG�qQjP�<�pIgs

GQNNIgI[j�gQhX�dg]NQYI�jP<[�jg<GQjQ][<Y�I[OQ[IIgQ[O�h]YkjQ][h��qI�qIgI�Q[jIgIhjIG�Q[�NQ[GQ[O�]kj

QN�jPIhI�QZd<hhI�ZIEP<[QhZh�E]kYG�DI�dgIhI[j�Q[�<[��gQhP�E][jIrj�<h�jPIs�E]kYG�IrdY<Q[�qPs

QZdYIZI[j<jQ][�]N�[<jkgI�D<hIG�<ddg]<EPIh�Qh�OI[Ig<YYs�fkQjI�hY]q�

0PI�]pIg<YY�]DWIEjQpI�]N�jPQh�hjkGs�q<h�j]�IrdY]gI�jPI�<jjQjkGI�]N��gQhP�dg]NIhhQ][<Yh�j]q<gGh

[<jkgI�D<hIG�<ddg]<EPIh��/dIEQNQE<YYs��qI�q<[jIG�j]�Q[pIhjQO<jI�

Â� 7P<j�I[pQg][ZI[j<Y�jPgI<jh�dg<EjQjQ][Igh�qIgI�dIgEIQpQ[O�

Ã� �]q�N<ZQYQ<g�jPIs�qIgI�qQjP�hshjIZ�jPQ[XQ[O�<[G�jg<[hGQhEQdYQ[<gs�<ddg]<EPIh�

Ä� �N jPIs dIgEIQpIG jPIgI j] DI <[s QZd<hhI ZIEP<[QhZh qQjP gIO<gG j] jPI

QZdYIZI[j<jQ][�]N�[<jkgI�D<hIG�<ddg]<EPIh�Q[��gIY<[G�

Ä��!�0�$�$ $�9

�[�j]j<Y�ÂÈ�hIZQ�hjgkEjkgIG�dIgh][<Y�Q[jIgpQIqh�qQjP��gQhP�d]YQEs�Z<XIgh��IE]Y]OQhjh�

I[OQ[IIgh��dY<[[Igh��"�$h��hIZQ�hj<jI�D]GQIh�<[G�gIdgIhI[j<jQpIh�Ng]Z�N<gZQ[O�<[G�N]gIhjgs

]gO<[Qh<jQ][h�qIgI�E][GkEjIG�DIjqII[�!<s�<[G��kYs�ÃÁÃÁ��0PI�Q[jIgpQIqIIh�qIgI�hIYIEjIG

j]�gIdgIhI[j�ZkYjQdYI�hjg<j<�]N�h]EQIjs�q]gXQ[O�Q[�D]jP�kgD<[�<[G�gkg<Y�E][jIrjh����j<DYI

GIhEgQDQ[O�jPI�Q[jIgpQIqIIh�Q[�NkgjPIg�GIj<QY�Qh�OQpI[�Q[��ddI[GQr�Â�

0PI�Q[jIgpQIq�GIhQO[�q<h�D<hIG�<g]k[G�jPI�IrdY]g<jQ][�]N�N]kg�j]dQEh��Q¦�jPI�dg]NIhhQ][<Y

D<EXOg]k[G�<[G�IrdIgQI[EIh�qQjP�Y<[G�Z<[<OIZI[j�]g�Y<[G�gIY<jIG�d]YQEs��QQ¦�jPI�EkggI[j

YIpIYh�]N�k[GIghj<[GQ[O�]N�jPI�h]EQ]�IE]Y]OQE<Y�gQhXh�<hh]EQ<jIG�qQjP�EYQZ<jI�EP<[OI�<[G

DQ]GQpIghQjs�Y]hh��QQQ¦�GgQpIgh�<[G�D<ggQIgh�<Eg]hh�<YY�hIEj]gh�j]�hshjIZ<jQE<YYs�E][hQGIgQ[O

[<jkgI�D<hIG�<ddg]<EPIh��<[G�Qp¦�EkggI[j�dg]OgIhh�j]q<gGh�hshjIZh�jPQ[XQ[O�<ddg]<EPIh�j]

E]ZDQ[IG�h]EQ]�IE]Y]OQE<Y�EP<YYI[OIh�

0PI�hjkGs�khIG�Og]k[GIG�jPI]gs�ZIjP]G]Y]Os�<G<djIG�Ng]Z�/jg<khh�<[G�
]gDQ[�¥ÂÊÊÅ¦�N]g

jPI�<[<YshQh�]N�jPI�Q[jIgpQIq�Z<jIgQ<Y��0PQh�ZIjP]G�E][hQhjh�]N�jPgII�hjIdh��hkDhj<[jQpI

E]GQ[O��jPI]gIjQE<Y�E]GQ[O�<[G�jPI�OI[Ig<jQ][�]N�<�Og]k[GIG�jPI]gs�

�



��NQghj�hjId�Q[�jPI�G<j<�<[<YshQh�dg]EIhh�q<h�]dI[�E]GQ[O���jPI�EYkhjIgQ[O�]N�E]ZZ][�jPIZIh

<[G�[<gg<jQpIh�<gQhQ[O�jPg]kOP]kj�jPI�Q[jIgpQIq�jg<[hEgQdjh��-kIhjQ][h�qIgI�gIZ]pIG�Ng]Z

jPI�jg<[hEgQdjh�h]�jP<j�jPI�E<jIO]gQh<jQ][�q<h�][�d<gjQEQd<[j�h�gIhd][hIh�][Ys��+<gjQEQd<[jh�

k[GIghj<[GQ[O�]N�jPI�gQhXh�<[G�DI[INQjh�]N�"D��qIgI�E]Zd<gIG��<h�q<h�jPI�YIpIY�]N

X[]qYIGOI�]N�E<hI�hjkGQIh��j]]Yh�<[G�OkQG<[EI�Q[�<�hId<g<jI�E<jIO]gs��7I�<Yh]�<hhIhhIG

Q[jIgpQIqII�h�<jjQjkGIh�j]�[<jkgI��d]YQEs��<[G�]jPIg�h]EQIj<Y�Og]kdh��<h�qIYY�<h�E<jIO]gQhQ[O

I[pQg][ZI[j<Y�<[G�IE][]ZQE�QhhkIh�<gQhQ[O�N]g��gQhP�dg<EjQjQ][Igh�jPg]kOP�jPI�hjkGs����ZQ[G

Z<d�QYYkhjg<jQ[O�jPI�E]GQ[O�dg]EIhh�Qh�OQpI[�Q[��ddI[GQr�Ã��qQjP�NkgjPIg�GIj<QY�][�jPI

ZIjP]G]Y]Os�]N�jPI�G<j<�<[<YshQh�

�[�<�hIE][G�hjId��qI�QGI[jQNQIG�QZd<hhI�ZIEP<[QhZh�GIhEgQDIG�Ds��QIhDg]IX�Ij�<Y��¥ÃÁÂÅ¦�Ds

Z<jEPQ[O�gId]gjIG�d<jjIg[h�]N�Q[jIg<EjQ][�DIjqII[�<Ej]gh�qQjP�jPI�d<jjIg[h�GIhEgQDIG�Q[

�QIhDg]IX�Ij�<Y��¥ÃÁÂÅ¦�jP<j�YI<G�j]�QZd<hhIh����GQ<Og<Z�j]�Q[N]gZ�jPQh�Ng<ZIq]gX�q<h�Gg<q[

kd�GIhEgQDQ[O�jPI�IhhI[jQ<Y�d<jjIg[h�<[G�IYIZI[jh�]N�I<EP�]N�jPI�jPgII�QZd<hhI�ZIEP<[QhZh

GIhEgQDIG�Q[��QIhDg]IX�Ij�<Y��¥ÃÁÂÅ¦��0PQh�GQ<Og<Z�Qh�Q[EYkGIG�Q[��ddI[GQr�Ã��<[G�jPI

Q[jIgpQIq�jg<[hEgQdjh�qIgI�hI<gEPIG�N]g�gId]gjh�]N�jPIhI�d<jjIg[h�Q[�jPI��gQhP�E][jIrj�

��NQ[<Y�hjId�q<h�j]�OI[Ig<jI�fk<[jQj<jQpI�G<j<�Ng]Z�jPI�<[<YshQh�]N�jPI�jg<[hEgQdjh���r<ZdYIh

]N�jPI�ZIEP<[QhZh���D]jP�<Ejk<Y�Ir<ZdYIh�Ng]Z�d<gjQEQd<[jh°�]q[�IrdIgQI[EIh��<[G

E][EIdjk<Y�]g�dIgEIQpIG�Ir<ZdYIh�OQpI[�j]�QYYkhjg<jI�jPI�gIhd][GI[j�h�jP]kOPjh���qIgI

Og]kdIG�j]OIjPIg�h]�<h�j]�k[GIghj<[G�NgIfkI[Es�]N�]EEkggI[EI�<[G�j]�N<EQYQj<jI�E]Zd<gQh][�

0PQh�G<j<�Qh�Q[EYkGIG�Q[��ddI[GQr�Ä��0PI�fk<[jQj<jQpI�G<j<�qPI[�dgIhI[jIG�Og<dPQE<YYs

<YY]qIG�N]g�<[�]pIg<gEPQ[O�[<gg<jQpI���<�Og]k[GIG�jPI]gs���j]�IZIgOI�

Å� .�/1 0/

Å�Â�0PIZ<jQE��gI<h�Q[�"D��Q[��gIY<[G

Ã�À�À�!<W]g�0PIZIh

/P]q[�DIY]q�Q[��QO�Â�Qh�<�q]gG�EY]kG�EgI<jIG�Ng]Z�<[<YshQ[O�jPI�Q[jIgpQIq�jg<[hEgQdjh�Q[

"6�6$��$N�[]jI�<gI�jPI�Z<W]g�jPIZIh��dgIp<YI[EI�]N��dI]dYI����[<jkgI��<[G��EP<[OI��

dgIp<YI[EI�]N��N<gZh����N<gZIgh����q<jIgh��<[G��NY]]Gh����GGQjQ][<YYs�jPIgI�Qh�<�[]j<DYI�<DhI[EI

]N��N]gIhjh����jgIIh��]g��q]]GY<[Gh���<[G�<[�<DhI[EI�]N�dkDYQE�d<gjQEQd<jQ][�]g�E]ZZk[Qjs��

<YjP]kOP��E]YY<D]g<jQpI��G]Ih�<ddI<g�

�



�QO��Â��7]gG�EY]kG�¥D<hIG�][�d<gjQEQd<[j�<[hqIgh�][Ys¦

�j�Qh�dIgP<dh�[]j�hkgdgQhQ[O�jP<j�jPI�q]gGh�dI]dYI��[<jkgI�<[G�EP<[OI�<ddI<gIG�gIOkY<gYs�Q[

jPI�Q[jIgpQIq�dg]EIhh�¥�QO��Â¦��0PI�dg]WIEjIG�QZd<Ejh�]N�EYQZ<jI�EP<[OI���NY]]G�GQh<hjIg

IpI[jh�Q[�d<gjQEkY<g���q<h�Ng][j�<[G�EI[jgI�Q[�d<gjQEQd<[jh��gIhd][hIh��/QZQY<gYs��jP<j�N<gZQ[O

gIEIQpIG�hkEP�IZdP<hQh�<Yh]�Z<XIh�hI[hI�Q[�jPI��gQhP�E][jIrj��qPIgI�jPQh�<EjQpQjs�E]pIgh�ÇÁÚ

]N�jPI�Y<[GhE<dI��0PI�<DhI[EI�]N�N]gIhjh��jgIIh�<[G�q]]GY<[Gh�qPI[�E][hQGIgQ[O�"D��q<h

hkgdgQhQ[O��P]qIpIg��<h�jgII�dY<[jQ[O�<[G�<NN]gIhj<jQ][�<gI�d<gj�]N�EkggI[j�d]YQEQIh�][�EYQZ<jI

<EjQ][���j�IZdP<hQhIh�jPI <DhI[EI�]N�<�q]]GY<[G�EkYjkgI Q[��gIY<[G��<�E]k[jgs�qQjP�][I�]N

jPI�Y]qIhj�N]gIhj�E]pIg�g<jIh�Q[��kg]dI�<j�Wkhj�ÂÂÚ��0PI�<DhI[EI�]N�IZdP<hQh�][�dkDYQE

d<gjQEQd<jQ][�ZQOPj�gIpI<Y�jP<j�k[GIghj<[GQ[O�]N�P]q�IhhI[jQ<Y�hj<XIP]YGIg�<[G�E]ZZk[Qjs

Q[p]YpIZI[j�Qh�N]g�jPI�QZdYIZI[j<jQ][�]N�"D��Qh�Y<EXQ[O�Q[�jPI��gQhP�E][jIrj�

Ã�À�Á��[jIgYQ[XIG��Q]GQpIghQjs� ]hh�<[G�
YQZ<jI�
P<[OI

+<gjQEQd<[jh�Q[�jPI�hjkGs�qQjP�<�D<EXOg]k[G�Q[�I[pQg][ZI[j<Y�hEQI[EI�qIgI�<EkjIYs�<q<gI�]N

DQ]GQpIghQjs�Y]hh��P<DQj<j�Y]hh�<[G�jPI�hs[IgOQIh�qQjP�EYQZ<jI�EP<[OI��0PIs�hd]XI�]N�EYQZ<jI

EP<[OI�<[G�Q[EgI<hIG�Z]DQYQjs�N<EQYQj<jQ[O�Q[p<hQpI�hdIEQIh��qPQEP�Z<XIh�Qj�GQNNQEkYj�j]�dgIGQEj

jPI�QZd<Ej�][�jPI�gIhQYQI[EI�]N�[<jQpI�E]ZZk[Qjs�<hhIZDY<OIh��0q]�hdIEQNQE�Ir<ZdYIh�qIgI

OQpI[����jPI�Dkgg]qQ[O�ZQjI�Q[�DIIh�<[G�jPI�<ggQp<Y�]N�jPI��hQ<[�P]g[Ij��0q]�]N�jPI�jPgII

�



N<gZIgh�Q[�jPI�hjkGs�<OgIIG�jP<j�DQ]GQpIghQjs�Y]hh�<[G�EYQZ<jI�EP<[OI�<gI�Q[jIgYQ[XIG�<[G

<Ejk<YYs�NIYj�jP<j�EkggI[j�N<gZQ[O�dg<EjQEIh�<gI�<�GgQpIg�]N�jPIhI�QhhkIh�

.IdgIhI[j<jQpIh Q[�jPI�d]YQEs�hdPIgI�hd]XI�<D]kj�Z<W]g QZd<Ejh�<hh]EQ<jIG�qQjP�DQ]GQpIghQjs

Y]hh�Q[�jIgZh�]N�N]]G�dg]GkEjQ][��d]YYQ[<jQ][��h]QY�DQ]GQpIghQjs�<[G�h]QY�PI<YjP�<[G�<EEIhh�j]

EYI<[�q<jIg���]jP�NIYj�jP<j�EYQZ<jI�<EjQ][�<[G�DQ]GQpIghQjs�dg]jIEjQ][�hP]kYG�DI�E]ZDQ[IG�

P]qIpIg�jPIs�NIYj�jP<j�Q[��gIY<[G�jPI�N]Ekh�Qh�][�E<gD][�hIfkIhjg<jQ][�<[G DQ]GQpIghQjs�Qh

QO[]gIG�

Ã�À�Â�/]EQ<Y��hhkIh

0PI�<jjQjkGI�]g�E][EIdj�jP<j�N<gZIgh�<gI�jPI�Ekhj]GQ<[h�]N�jPI�E]k[jgshQGI�<g]hI�Q[�Z<[s�]N

jPI�Q[jIgpQIqh���]qIpIg��][I�IE]Y]OQhj�NIYj�jP<j�QN�jPQh�QGI<�Qh�Ir<ZQ[IG��Qj�Qh�<Ejk<YYs�d]]gYs

k[GIghj]]G���I�jP]kOPj�jP<j dI]dYI�<gI�GQhE][[IEjIG Ng]Z�[<jkgI��Q[�D]jP�<[�kgD<[�<[G

gkg<Y�E][jIrj���I�h<QG�

�jPI�<hh]EQ<jQ][�DIjqII[�dI]dYI�<[G�dY<EI�P<h�E]YY<dhIG�qQjP�OY]D<YQv<jQ][��

�[]jPIg�d<gjQEQd<[j�Ng]Z�jPQh�E]P]gj�hd]XI�<D]kj�jPI�[IIG�j]�<GGgIhh�jPI�dIgEIdjQ][�jP<j

jPI�IE][]Zs�E]ZIh�DIN]gI�]kg�PI<YjP�]g�]kg�[<jkg<Y�I[pQg][ZI[j��$[I�]N�jPI�d]YQEs�Z<XIgh

NIYj�jP<j�jPI hI[hI�]N�E]ZZk[Qjs�P<h�DII[�Ig]GIG Q[ kgD<[�EI[jgIh�]pIg�jPI�Y<hj�NIq

GIE<GIh�<[G�jP<j�Q[QjQ<jQpIh�YQXI�"D��E<[�O]�h]ZI�q<s�j]�gId<QgQ[O�jPQh�

0PI�N<gZIgh�Q[�jPI�hjkGs�<YY�Z<GI�YQ[Xh�DIjqII[�PkZ<[�PI<YjP��[kjgQjQ][�<[G�jPI�N]]G

hshjIZ��0PIs�Ird<[GIG�][�jPI�jPIZI�]N�GQhE][[IEjQ][�Q[�dI]dYI�h�gIY<jQ][hPQd�qQjP�jPI�N]]G

jPIs�I<j��Z]GIg[�GQIjh�E<khQ[O�]DIhQjs�<[G�jP<j�dI]dYI�<gI�GQhE][[IEjIG�Ng]Z�jPI�Y<[G

qPQEP�dg]pQGIh�N]g�jPIZ��qPQEP�kYjQZ<jIYs�QZd<Ejh�][�ZI[j<Y�PI<YjP���kgjPIg�Q[hQOPj�Q[j]

QhhkIh�]N�GQhE][[IEjQ][�qQjPQ[�jPI�EkggI[j�N]]G�hshjIZ�q<h�OQpI[�Ds�jPI�G<Qgs�N<gZIg�

�dI]dYI�q<[j�EPI<d�N]]G��Dkj�jP<j�P<h�j]�DI�G][I�][�<�Z<hh�dg]GkEIG�hE<YI��7I�E]kYG�O]

D<EX�j]�Z]gI�jg<GQjQ][<Y�N<gZQ[O��Dkj�qI°G�P<pI�j]�DI�OIjjQ[O�Z]gI�N]g�jPI�N]]G�qI�gI

dg]GkEQ[O��j]�Z<XI�Qj�pQ<DYI��0P<j�h�[]j�<�qPQ[OQ[O�N<gZIg��jP<j�h�<�N<Ej��

Ã�À�Ã��I[INQjh�]N�"<jkgI�D<hIG��ddg]<EPIh

0PI�I[pQg][ZI[j<Y�hEQI[EI�E]P]gj�d]Q[jIG�j]�DI[INQjh�]N�Z<[<OQ[O�<[G�QZdg]pQ[O

DQ]GQpIghQjs�<[G�IE]hshjIZ�E][GQjQ][h�<h�<[�Q[jIOg<Y�d<gj�]N�DkQYGQ[O�gIhQYQI[EI�j]�EYQZ<jI

EP<[OI���kgjPIg��jPIs�jP]kOPj�jP<j�ZkYjQNk[EjQ][<Y�P<DQj<jh�E<[�dg]Z]jI�DQ]GQpIghQjs��q<jIg

fk<YQjs��q<jIg�hj]g<OI��NY]]G�<jjI[k<jQ][�<[G�E<gD][�hj]g<OI���pQGI[EI�]N�jPIhI

ZkYjQNk[EjQ][<Y�DI[INQjh�]N�IE]hshjIZ�gIhj]g<jQ][�Qh�EIgj<Q[Ys�IEP]IG�Q[�jPI�YQjIg<jkgI

¥/EPQ[GYIg�Ij�<Y�ÃÁÂÇ¦� 0q]�IE]Y]OQhjh�<Yh]�d]Q[jIG j]�jPI�dg]pQhQ][�]N�<�Y<[GhE<dI�jP<j

h]EQIjs�E<[�khI�<[G�I[W]s��$[I�Q[GQpQGk<Y�Ird<[GIG�<j�YI[OjP�][�jPI�ZkYjQdYI�DI[INQjh�]N

�



N]gIhjh��N]g�EP<[OQ[O�jPI�dg]dIgjQIh�]N�kdhjgI<Z�q<jIghPIGh��dg]pQGQ[O�hj<DYI�P<DQj<jh�<[G

h]QY�hj<DQYQjs�<[G�dg]pQGQ[O�gIEgI<jQ][<Y�]dd]gjk[QjQIh�N]g�dI]dYI���[]jPIg�d<gjQEQd<[j�hd]XI

<D]kj�jPI p<YkI�]N�I[O<OQ[O�<[G�Q[jIOg<jQ[O�jPI�Y]E<Y E]ZZk[Qjs�Q[j]�"D��dg]WIEjh <[G

hP]qIG�<�O]]G�k[GIghj<[GQ[O�]N�jPQh�<hdIEj���I�h<QG�

�7I�pI�khIG�"D��Q[�]kg�q]gX��DIE<khI�qI�q]gX�GQgIEjYs�qQjP�Y<[G]q[Igh�j]�QZdg]pI�q<jIg

fk<YQjs�Ds�EP<[OQ[O�Y<[G�dg<EjQEIh�][�N<gZh��Q[�jIgZh�]N�gIGkEQ[O�gk[]NN��hQYj��hIGQZI[j

jg<[hd]gj�<[G�[kjgQI[j�Z<[<OIZI[j��0PI�<QZ�]N�jPI�dg]WIEj�Qh�jPI�E][hIgp<jQ][�]N�jPI

NgIhPq<jIg�dI<gY�ZkhhIY�Q[��gIY<[G�<[G�]jPIg�<fk<jQE�hdIEQIh��0PI�ZkYjQNk[EjQ][<YQjs�]N�jPI

[<jkgI�D<hIG�<ddg]<EP�Qh�<Dh]YkjIYs�d<g<Z]k[j�DIE<khI�Qj�QZdg]pIh�jPI�P<DQj<j�E][GQjQ][�]N

dI<jY<[G�<gI<h�]N�N<gZh��qPQEP�QZdg]pIh�jPI�q<jIg�gIjI[jQ][�E<d<EQjs�]N�jPI�E<jEPZI[j�<[G

gIQ[hj<jIh�jPI�[<jkg<Y[Ihh�]N�jPI�PsGg]Y]OQE<Y�gIOQZI��<[G�jPI[�jPI�dI<jY<[Gh�GIYQpIg�E<gD][

hIfkIhjg<jQ][�N]g�<ddYQIG�EYQZ<jI�gIhQYQI[EI�<[G�<G<dj<jQ][�qQjPQ[�jPI�E<jEPZI[j�hshjIZ�

0PI[�jPIgI°h�<Yh]�jPI�IE][]ZQE�gIjkg[�j]�jPI�Y<[G]q[Igh�j]�E][hQGIg��Qj�h�h]�QZd]gj<[j�[]j�j]

]pIgY]]X�jP<j��

 <[G]q[Igh�<[G�N<gZIgh�Q[jIgpQIqIG�N]g�jPI�hjkGs�qIgI�Z]gI�N]EkhhIG�][�jPI�<ddYQE<jQ][�]N

"D��][�Q[GQpQGk<Y�d<gEIYh�]N�Y<[G��<h�]dd]hIG�j]�<�qQGIg�h]EQ]�IE]Y]OQE<Y�Ng<ZI���YY�<OgIIG

jP<j�jPIs�dgINIggIG q]gXQ[O�qQjP�[<jkgI <h�]dd]hIG j]�<O<Q[hj�Qj��<[G�hd]XI�<D]kj

QZdg]pQ[O�P<DQj<jh�N]g�DQ]GQpIghQjs��Dkj�Q[jIOg<jQ[O�jPQh�Q[j]�<�qQGIg�E][jIrj�Q[�jIgZh�]N

d]hQjQpI�QZd<Ejh�][�[IQOPD]kgQ[O�Y<[G��q<jIg�fk<YQjs�Z<[<OIZI[j�]g�h]EQ<Y�QZdg]pIZI[j

q<h�ZQhhQ[O�Ng]Z�jPIQg�gIhd][hIh�

Ã�À�Ä��E][]ZQE��hhkIh

�[jIgIhjQ[OYs��Z]hj�]N�jPI�d<gjQEQd<[jh�jP]kOPj�jP<j gIhj]gQ[O�[<jkgI�Qh[�j�IrdI[hQpI��/IpI[

]N�jPI�ÂÈ�Q[jIgpQIqIIh�E]Zd<gIG�E]hjh�<O<Q[hj�<YjIg[<jQpIh��jPI�E]hj�]N�G]Q[O�[]jPQ[O�<[G

jP]kOPj�jP<j�jPI�fkIhjQ][�]N�E]hj�gI<YYs�GIdI[GIG�][�P]q�jPI�p<YkI�q<h�Ng<ZIG�

�[�I[OQ[IIg�qQjP�jPI�$+7�Q[�jPI�hjkGs�P<G�GQgIEj�Q[hQOPjh�Q[j]�Q[jIOg<jQ[O�"D��qQjP�NY]]G

gIYQIN�hEPIZIh��qPIgI�P<gG�I[OQ[IIgQ[O�h]YkjQ][h�ZQOPj�ZI<[�DkQYGQ[O�q<YYh�N]g�NY]]G

GINI[EI���I�NIYj�jP<j�"D��Q[�E][jg<hj���q]gXQ[O�]kj�Q[�jPI�]dI[�j]�Z]GQNs�jPI�Y<[GhE<dI���E<[

<Ejk<YYs�I[G�kd�DIQ[O�Y]qIg�gQhX�<[G�ZkEP�EPI<dIg���h�<�hj<[G�<Y][I�E]hj�Qj�E<[�hIIZ

IrdI[hQpI��Dkj�QN�Q[jIOg<jIG�qQjP�IrQhjQ[O�<EjQpQjs��hkEP�<h�<�Z]GIg<jI�NY]]G�gIYQIN�hEPIZI��Qj

E]kYG�DI�<�qQ[�qQ[��0PI�h<ZI�d<gjQEQd<[j�<Yh]�hd]XI�<�OgI<j�GI<Y�<D]kj�Q[hkg<[EI�QhhkIh�Q[

gIY<jQ][�j]�NY]]G�gQhX��0PI��[hkg<[EI��IGIg<jQ][�]N��gIY<[G�gIfkQgIh�][I�Q[�ÂÁÁ�sI<g�NY]]G

GINI[EI�hj<[G<gGh��j]�Q[hkgI�dg]dIgjs���I�NIYj�jP<j�jPI�jIEP[QE<Y�<[G�hEQI[jQNQE�k[GIghj<[GQ[O

EkggI[jYs�<p<QY<DYI�j]�jPI�$+7�¥<[G�jPQh�hIIZh�j]�DI�hkdd]gjIG�Q[jIg[<jQ][<YYs¦��Qh�jP<j

GIhdQjI�Dg]<G�hkdd]gj�N]g�"D���jPIhI�ZI<hkgIh�G][°j�hIIZ�j]�h]YpI�Y<gOI�NY]]G�IpI[jh�

�[]jPIg�I[OQ[IIg�g<QhIG�E][EIg[h�<D]kj�jPI E]hj�]N ][O]Q[O�Z][Qj]gQ[O�<[G�Ip<Yk<jQ][ <h

jPQh�Qh�[]j�jg<GQjQ][<YYs�G][I�qQjP�P<gG�I[OQ[IIgQ[O�Q[Ng<hjgkEjkgI���h�[<jkgI�G]Ih[�j�<Yq<sh

�



[IEIhh<gQYs�<Ej�<h�dY<[[IG��jPI�<ddYQE<jQ][�]N�"D��[IIGh�j]�Q[EYkGI�d]hj�Q[hj<YY<jQ][

Ip<Yk<jQ][�<[G�<G<dj<jQ][��qPQEP�Q[�Z]hj�E<hIh�q]kYG[�j�DI�DkGOIjIG�N]g�

0PI N<gZIgh�<[G�Y<[G]q[Igh�GQG�IrdgIhh�E][EIg[�<D]kj NQ[<[EQ<Y�jg<GI�]NNh��d<gjQEkY<gYs

<O<Q[hj�dg]GkEjQpI�sQIYG�<[G�jPI�DkhQ[Ihh�E<hI�N]g�[<jkgI�][�jPIQg�N<gZh��0PI�G<Qgs�N<gZIg

<Ejk<YYs�NIYj�jP<j�E][pIgjQ[O�j]�Y]qIg�I[pQg][ZI[j<Y�QZd<Ej�N<gZQ[O�dg<EjQEIh�q]kYG

kYjQZ<jIYs YI<G�j]�k[IZdY]sZI[j <h�jPI�INNQEQI[Es ]N�jPI�EkggI[j�dg]GkEjQpI�hshjIZ�q]kYG

DI�gIGkEIG��GkI�j]�Y]qIgQ[O�hj]EXQ[O�g<jIh��$[I�]N�jPI�d]YQEs�Z<XIgh�IEP]IG�jPQh��Q[�jP<j�hPI

P<G�E]ZI�<Eg]hh�jPQh�[<gg<jQpI�qQjPQ[�jPI�N<gZQ[O�E]ZZk[Qjs���hPI�GQG[�j�<OgII�jP<j�jPQh

q<h�[IEIhh<gQYs�jPI�E<hI���]qIpIg��jPQh�E][EIg[�q<h�[]j�<h�dgIp<YI[j�Q[�]jPIg�gIhd][GI[jh°

<[hqIgh��qP]�Q[�Z<[s�E<hIh�<gI�Z<[<OQ[O�DkGOIjh�<h�]dd]hIG�j]�Z<XQ[O�jPIQg�YQpIYQP]]Gh

GQgIEjYs�Ng]Z�jPI�Y<[G�

Ã�À�Å�/shjIZh�jPQ[XQ[O�<[G�
]YY<D]g<jQ][

0PI�I[pQg][ZI[j<Y�hEQI[EI�E]P]gj�Q[�jPI�hjkGs�NIYj�jP<j�Eg]hh�hIEj]g<Y�q]gX�Q[��gIY<[G�

<YjP]kOP�QZdg]pQ[O��Qh�[]j�sIj�O]Q[O�N<g�I[]kOP��$[I�IZdP<hQhIG�<�[IIG�N]g�jPI��Id<gjZI[j

]N��OgQEkYjkgI���]]G�<[G�jPI�!<gQ[I�¥���!¦��<[G�jPI��Id<gjZI[j�]N��]khQ[O�� ]E<Y

�]pIg[ZI[j�<[G��IgQj<OI�<[G�jPI�"<jQ][<Y�+<gXh�<[G�7QYGYQNI�/IgpQEI�¥"+7/¦�j]�E]YY<D]g<jI

qQjP�dg<EjQjQ][Igh��IE]Y]OQhjh��N<gZIgh�<[G�Y<[G]q[Igh�j] GIpQhI�dg<EjQE<Y�IE]Y]OQE<Y

ZI<hkgIh�][�jPI�Og]k[G� �[�IE]Y]OQhj�Q[jIgpQIqIG�N]g jPI�hjkGs�h<QG�jP<j�

���q<h�<Gp]E<jQ[O�gIEI[jYs�N]g�jPI�dg]Og<ZZI�N]g�O]pIg[ZI[j��]g�IpI[�qQjPQ[�jPI�[Iq�gkg<Y

GIpIY]dZI[j�dg]Og<Z��jP<j�<�d<[IY�]N�IE]Y]OQhjh�q]gXQ[O�Q[�<YY�jPI�GQNNIgI[j�<gI<h��qPIjPIg

Qj°h�Og<hhY<[Gh��q]]GY<[Gh�]g�qIjY<[Gh�hP]kYG�DI�E][hkYjIG�<h�j]�P]q�j]�d<s�N<gZIgh�j]

Z<[<OI�P<DQj<jh�<[G�IE]hshjIZh�<[G�gIhj]gI�<gI<h��<[G�DI�d<QG�j]�G]�Qj��7I°gI�[]j�jPIgI

sIj����ZI<[��qI�hII�h]ZI�dg]OgIhh�Q[�d]YQEs� Dkj�jPIs°gI []j�<Ejk<YYs�<EEIhhQ[O�jPI�IrdIgjQhI�

7QjPQ[�dg]WIEjh�jP<j�<gI�<YgI<Gs�kd�<[G�gk[[Q[O����pI�DII[�gIEIQpQ[O�E][hkYj<[Es�fkIgQIh�Q[

gIY<jQ][�j]�q]]GY<[G�Z<[<OIZI[j�]g�E][hjgkEjQ[O�<�qIjY<[G��/]�jPIgI�Qh�h]ZI

E]YY<D]g<jQ][��Dkj�qI�[IIG�<�DQj�Z]gI�W]Q[IG�kd�jPQ[XQ[O�jP<[�jP<j��

$[I�]N�jPI�I[OQ[IIgh�hd]XI�<j�YI[OjP�<D]kj�Eg]hh�hIEj]g<Y���Eg]hh�GId<gjZI[j�GQhEkhhQ][�

Dkj�jP<j�Z<[s�<gI<h�hIIZ�j]�DI�gIdgIhI[jIG�Ds�jPI�h<ZI�E]gI�Og]kd�]N�dI]dYI�<[G�jP<j

OgI<jIg�Z<hh�<[G GQpIghQjs Qh�[IIGIG���I�Ird<[GIG ][�Nk[GQ[O�QhhkIh�N]g�jPI�"+7/��Q[�jP<j

jPIs�<gI�h] k[GIg�gIh]kgEIG�<[G�]pIg�hjgIjEPIG jP<j jPIs�E<[[]j�IpI[�hkddYs�hj<NN�j]

<jjI[G�hj<XIP]YGIg�ZIIjQ[Oh���]qIpIg��Q[�E][jg<hj��<�hI[Q]g�IrIEkjQpI�I[OQ[IIg�Q[�][I�]N

�kDYQ[�h�E]k[EQYh�hd]XI�<D]kj�gIEI[j�hkEEIhhIh�Q[�E]YY<D]g<jQ][�qQjP�jPI�d<gXh�GId<gjZI[j

][�"D��<[G�NIYj�jP<j�jPIhI�<gI�OI[Ig<YYs�Y]qIg�E]hj�h]YkjQ][h���I�h<QG�

�jPIs�gI�E]ZQ[O�j]�kh�<[G�h<sQ[O��qI�G�Y]pI�j]�dkj�<�qIjY<[G�Q[�PIgI��<[G�qI�gI�h<sQ[O�qIYY

<Ejk<YYs�qI�gI�NY]]GQ[O�jP<j�<gI<�GkgQ[O�<�À¿¿�sI<g�IpI[j�h]�jPQh�qQYY�q]gX�pIgs�[QEIYs��7I�gI

��



dkhPQ[O�]dI[�G]]gh�qQjP�]kg�d<gXh�E]YYI<OkIh���j°h�Q[QjQ<YYs�GgQpI[�Ds�]kg�]q[�[IIGh�j]

dgIpI[j�NY]]GQ[O�khQ[O�jPIhI�[<jkgI�D<hIG�h]YkjQ][h��

0PI�N<gZIgh�<[G�Y<[G]q[Igh�hd]XI�<D]kj�E]ZZk[Qjs�Og]kdh�qPIgI�X[]qYIGOI�<[G�hXQYYh�<gI

hP<gIG�qQjP�]jPIg�N<gZIgh���]qIpIg�jPI�jPIZI�]N�"D��P<G�[]j�gI<YYs�E]ZI�kd�][�jPIhI

N]g<���h�<�Og]kd��jPIs�NIYj�jP<j�INN]gjh�j]q<gGh�NQ[GQ[O�Q[N]gZ<jQ][�]g�hkdd]gj�N]g�[Iq

Q[QjQ<jQpIh�ZIj�qQjP�GQNNQEkYjs��<[G�jP<j�<[s�GI<YQ[Oh�jPIs�P<G�qQjP�N<gZ�Q[hdIEj]gh�q<h

Y<gOIYs�< [IO<jQpI��j]d�G]q[�IrdIgQI[EI qQjP�[]�]dI[ GQ<Y]OkI��$[I�N<gZIg�h<QG�jP<j�

�0PI�][Ys�Q[jIg<EjQ][�qQjP�jPI�
]k[js�
]k[EQY�gI<YYs�Qh�qPI[�Q[hdIEj]gh�E]ZI�]kj���]g��h<s�

jPI�q<jIg�fk<YQjs�]g�hjkNN�YQXI�jP<j���kj�Qj�[IIGh�j]�DI�G][I�Z]gI�][�<�h]NjYs��h]NjYs�<ddg]<EP�

g<jPIg�jP<[�E]ZQ[O�jPgI<jI[Q[O�s]k�qQjP�NQ[Ih�<[G�IpIgsjPQ[O�IYhI���j°h�N<QgYs�PI<ps�P<[GIG

qPI[�jPIs�G]�E]ZI�]kj���j�q]kYG�q]gX�ZkEP�DIjjIg�QN�Qj�q<h�<�W]Q[j�INN]gj�g<jPIg�jP<[�j]d

G]q[��

Å�Ã��s[<ZQE��Zd<hhI�+g]EIhhIh�Q[��gIY<[G

Ã�Á�À�0PI�0PgII��Zd<hhI�!IEP<[QhZh

��NkgjPIg�Q[�GIdjP�<[<YshQh�]N�jPI�Q[jIgpQIq�jg<[hEgQdjh�gIpI<YIG�hIpIg<Y�Q[hj<[EIh�]N�IQjPIg

<Ejk<Y�]g�E][EIdjk<Y�QZd<hhI�ZIEP<[QhZh�DIQ[O�D]jP�jgQOOIgIG�]g�<p]QGIG�Q[�GQNNIgI[j

hEI[<gQ]h���h�IrdY<Q[IG�dgIpQ]khYs��jPI�QGI[jQNQIG�ZIEP<[QhZh�qIgI�jPI�gQhX�Q[[]p<jQ][

ZIEP<[QhZ��jPI�Ng<ZI�d]Y<gQv<jQ][�ZIEP<[QhZ��<[G�jPI�E][NYQEj�Q[NIEjQ][�ZIEP<[QhZ���

j<DYI�hP]qQ[O�<YY�Q[hj<[EIh�]N�jPI�ZIEP<[QhZh�jP<j�<g]hI�jPg]kOP]kj�jPI�hjkGs�Qh�OQpI[�Q[

�ddI[GQr Ä�

Ã�Á�Á��Zd<hhI�!IEP<[QhZh��0gQOOIgIG

Ã�Á�Á�¥<¦�.QhX��[[]p<jQ][���jgQOOIgIG

�r<ZdYIh�]N�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ�<ddI<gIG�gIOkY<gYs��qPI[�d<gjQEQd<[jh�hd]XI

IQjPIg�]N�QhhkIh�jP<j�P<G�<gQhI[�dgIpQ]khYs�qPI[�jgsQ[O�j]�Q[jg]GkEI�[Iq�QGI<h��]g�qPI[

GIhEgQDQ[O�jPIQg�dIgEIdjQ][�]N ]jPIg <Ej]gh��E][EIg[h Q[�jPI�EP<[OQ[O�]N�Y<[G�khI�

QZdYIZI[j<jQ][�]N�[<jkgI�D<hIG�<ddg]<EPIh���[�jPQh�hjkGs��ÂÃ�<Ejk<Y�Ir<ZdYIh�]N�jPI�gQhX

Q[[]p<jQ][�ZIEP<[QhZ�qIgI�N]k[G��<[G�È�E][EIdjk<Y�Ir<ZdYIh�qIgI�OQpI[���Ejk<Y�gQhXh�qIgI

D]g[I�IQjPIg�Ds�N<gZIgh�]g�Y<[G]q[Igh�¥Æ�Ir<ZdYIh¦�]g�Ds�Y]E<Y�<kjP]gQjQIh�<[G�jPI�dkDYQE�¥È

Ir<ZdYIh¦���r<ZdYIh�qIgI�<Yh]�OQpI[�Ds�d<gjQEQd<[jh�]N�dIgEIQpIG�gQhXh�N]g�d]YQEs�Z<XIgh�

gIhkYjQ[O�Q[�<[�QZd<hhI�]g�GIY<s�Q[�QZdYIZI[jQ[O�"D���Q[�jP<j�IrQhjQ[O�YIO<Y�hjgkEjkgIh�]g

Ng<ZIq]gXh�Z<XI�Qj�pIgs�GQNNQEkYj�j]�Q[[]p<jI���]kg�E][EIdjk<YQhIG�Ir<ZdYIh�qIgI�OQpI[�]N

dIgEIQpIG�Q[[]p<jQ][�gQhXh�N]g�d]YQEs�Z<XIgh�<[G�Y]E<Y�<kjP]gQjQIh��<[G�Ä�dIgEIQpIG

Q[[]p<jQ][�gQhXh�qIgI�OQpI[�N]g�N<gZIgh��N]gIhjIgh�<[G�Y<[G]q[Igh�

��



Ã�Á�Á�¥D¦�
][NYQEj��[NIEjQ][���jgQOOIgIG

0PI�E][NYQEj�Q[NIEjQ][�ZIEP<[QhZ�<g]hI�Q[�<�[kZDIg�]N�Q[hj<[EIh�jPg]kOP]kj�jPI�Q[jIgpQIq

dg]EIhh��"IO<jQpI�hI[jQZI[j�j]q<gGh�d]YQEs�Z<XIgh��j]q<gGh����!�Q[�d<gjQEkY<g��<[G�Q[

gINIgI[EI�j]��gIY<[G�h�Y<[G�khI�d]YQEs�N<QYkgIh��qIgI�E<djkgIG�Q[�Ç�<Ejk<Y�OQpI[�Ir<ZdYIh���[

<YY��Ç�Ir<ZdYIh�]N�E][EIdjk<YQhIG�E][NYQEj�Q[NIEjQ][�ZIEP<[QhZh�qIgI�OQpI[��Q[EYkGQ[O

Q[hj<[EIh�gINIgI[EQ[O�dIgEIdjQ][h�]N�GIpIY]dIgh�¥Â¦��dIgEIdjQ][h�]N�I[pQg][ZI[j<YQhjh�¥Â¦

<[G�dIgEIdjQ][h�]N�N<gZIgh�¥Ã¦�

Ã�Á�Á�¥E¦��g<ZI�+]Y<gQh<jQ][���jgQOOIgIG


P<g<EjIgQhjQE�]N�jPI�Ng<ZI�d]Y<gQh<jQ][�ZIEP<[QhZ�Qh�hjIgI]jsdQ[O�<[G�hjg][O�<gOkZI[jh�

<[G�jPI�gIZ]p<Y�]N�Z]GIg<jI�<[G�g<jQ][<Y�p]QEIh��0Pg]kOP]kj�jPI�Q[jIgpQIqh��jPIgI�qIgI�<

[kZDIg�]N�hjIgI]jsdIh�<dd<gI[j�qPI[�jPI�GQNNIgI[j�E]P]gjh�qIgI�GIhEgQDQ[O�I<EP�]jPIg���Å

Ir<ZdYIh�]N�Ng<ZQ[O�]N�<[�I[pQg][ZI[j<YQhj�E]P]gj�ph��jPI�N<gZQ[O�E]ZZk[Qjs��Â�Ir<ZdYI�]N

jg<GQjQ][<Y�jkgN�EkjjIgh�ph�"�$h���g<ZI�d]Y<gQh<jQ][�<ddI<gIG�IpI[�Z]gI�NgIfkI[jYs�Q[�<

E][EIdjk<Y�hI[hI�qQjP È�Ir<ZdYIh�]N�hjIgI]jsdIh�Q[ gINIgI[EI�j]�jPI�E][NYQEjQ[O�pQIqh�]N

jPI�I[pQg][ZI[j<YQhj�E]P]gj�ph�N<gZIgh��<[G�Ç�NkgjPIg dIgEIQpIG�d]Y<gQhIG�pQIqh�DIjqII[

I[OQ[IIgh�<[G�I[pQg][ZI[j<YQhjh��<[G�<O<Q[�DIjqII[�Y]E<Y�<kjP]gQjQIh�<[G�[<jQ][<Y

d]YQEsZ<XIgh�

�r<ZdYIh�]N�jgQOOIgIG�Ng<ZI�d]Y<gQh<jQ][�

��



Ã�Á�Â��Zd<hhI�!IEP<[QhZh���p]QGIG

Ã�Á�Â�¥<¦�.QhX��[[]p<jQ][���<p]QGIG

0Pg]kOP]kj�jPI�Q[jIgpQIq�dg]EIhh��jPIgI�qIgI�Ir<ZdYIh�OQpI[�]N�Q[hj<[EIh�<[G�hQjk<jQ][h

qPIgI�jPI�d]jI[jQ<Y�N]g�jPI�QGI[jQNQIG�QZd<hhI�ZIEP<[QhZh�j]�]EEkg�qIgI�<p]QGIG��É

Ir<ZdYIh�]N�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ�DIQ[O�<p]QGIG�Q[�<Ejk<Y��gI<Y�YQNI�hQjk<jQ][h�qIgI

OQpI[��<[G�<�E][EIdjk<Y�Ir<ZdYI�OQpI[�Q[�][I�Q[hj<[EI�

�r<ZdYIh�]N�<p]QGIG�gQhX�Q[[]p<jQ][�

Ã�Á�Â�¥D¦�
][NYQEj��[NIEjQ][���<p]QGIG

�[<YshQ[O�jPI�G<j<�Ng]Z�jPI�Q[jIgpQIqh�gIpI<YIG�È�<Ejk<Y�Ir<ZdYIh�]N�<p]QG<[EI�]N�jPI

E][NYQEj�Q[NIEjQ][�ZIEP<[QhZ��0PIhI�Ir<ZdYIh�<YY�<ddI<gIG�qPI[�Q[jIgpQIq�d<gjQEQd<[jh

gINIgI[EIG�hkEEIhhNkY�E]YY<D]g<jQpI�INN]gjh���DIjqII[�N<gZQ[O�E]ZZk[QjQIh�<[G

I[pQg][ZI[j<Y�hEQI[jQhjh�¥N]g�Ir<ZdYI�qQjPQ[�jPI��kg]dI<[��[[]p<jQ][�+<gj[IghPQdh�¥��+h¦

hkEP�<h�jPI��kggI[�<[G��Iggs� QNI¦��DIjqII[�d]YQEs�Z<XIgh�<j�jPI�[<jQ][<Y�<[G�Y]E<Y�<kjP]gQjs

YIpIY��<[G�hkEEIhhNkY�E]YY<D]g<jQpI�dg]WIEjh�qQjP�Y]E<Y�E]ZZk[QjQIh��I[pQg][ZI[j<Y�hEQI[jQhjh

<[G�d]YQEs�Z<XIgh����NkgjPIg�Ã�E][EIdjk<Y�Ir<ZdYIh�qIgI�OQpI[�GkgQ[O�jPI�Q[jIgpQIqh�

�r<ZdYI�]N�<p]QGIG�E][NYQEj�Q[NIEjQ][�

��



Ã�Á�Â�¥E¦��g<ZI�+]Y<gQh<jQ][���<p]QGIG

�r<ZdYIh�]N�jPI�Ng<ZI�d]Y<gQh<jQ][�ZIEP<[QhZ�DIQ[O�<p]QGIG�qIgI�<Yh]�OQpI[�GkgQ[O�jPI

Q[jIgpQIqh��<YjP]kOP�j]�<�YIhhIg�IrjI[j�jP<[�jPI�]jPIg�ZIEP<[QhZh��Ä�hQjk<jQ][<Y�Ir<ZdYIh

qIgI�OQpI[�]N�jPQh�ZIEP<[QhZ�DIQ[O�<p]QGIG��Ã�]N�qPQEP�qIgI�Q[�GQgIEj�gINIgI[EI�j]�jPI

<EjQpQjQIh�]N��]gG�"<�!][<�¥�"!¦��0PQh�Q[jIgpQIq�d<gjQEQd<[j�hd]XI�]N��"!�G]Q[O�<�OgI<j

GI<Y�]N�I[O<OIZI[j�q]gX�qQjP�GQNNIgI[j�hj<XIP]YGIgh��Q[EYkGQ[O�[IQOPD]kgQ[O�Y<[G]q[Igh�

DQ]GQpIghQjs�PIgQj<OI�N]gkZh��<[G�jPI��gQhP�+I<jY<[Gh�
]k[EQY����E][EIdjk<Y�Ir<ZdYI�]N�Ng<ZI

d]Y<gQh<jQ][�<p]QG<[EI�q<h�OQpI[�Ds�][I�]N�jPI�Q[jIgpQIqIIh�Ng]Z�jPI�N<gZQ[O�E]ZZk[Qjs�

�I�h<QG�jP<j�

��<gZIgh�YQhjI[�j]�]jPIg�N<gZIgh���j°h�<[�IpQGI[EI�D<hI�dQIEI�jP<j°h�[IIGIG���N�jPI�YI<GIgh�E<[

IZDg<EI�jPI�[Iq�ZIjP]Gh��jPI[�jPI�Z]D�qQYY�N]YY]q��

Å�Ä��gIY<[G�h�$pIg<gEPQ[O�"<gg<jQpI

Ã�Â�À�0gQOOIgQ[O�]N��Zd<hhI�!IEP<[QhZh

0PI�NQ[GQ[Oh�]N�jPI�G<j<�<[<YshQh���QZd<hhI�ZIEP<[QhZh�jgQOOIgIG���<gI�QYYkhjg<jIG�Q[��QO��Ã�

�[�Q[�GIdjP�<[<YshQh�]N�jPI

Q[jIgpQIq�jg<[hEgQdjh�gIpI<YIG�ÆÄ

QZd<hhI�ZIEP<[QhZ�Ir<ZdYIh�

D]jP�<Ejk<Y�<[G�E][EIdjk<Y��0PI

EP<gj�hP]q[�PIgI�gIdgIhI[jh�jPI

ZIEP<[QhZh�Q[�dIgEI[j<OIh�]N

NgIfkI[Es�]N�]EEkggI[EI�

.�����Þ�.QhX��[[]p<jQ][


�����Þ�
][NYQEj��[NIEjQ][

���+��Þ��g<ZI�+]Y<gQh<jQ][

�QO��Ã���r<ZdYIh�]N�jgQOOIgIG�QZd<hhI�ZIEP<[QhZh

0PI�OgI<jIhj�d]gjQ][�]N�jgQOOIgIG�QZd<hhI�ZIEP<[QhZh�N]k[G�qIgI�jP]hI�Q[�jPI E][EIQpIG

Ng<ZI�d]Y<gQh<jQ][�hd<EI�¥��+��
][EIdjk<Y��ÃÅ�ÆÚ¦��/j<gX�GQNNIgI[EIh�DIjqII[�jPI

I[pQg][ZI[j<Y�E]P]gj�<[G�jPI�N<gZQ[O�E]ZZk[Qjs�qIgI�PQOPYQOPjIG��<[G�gIdI<jIG

gINIgI[EIh�qIgI�Z<GI�j]�jPI�GQNNIgI[EIh�DIjqII[�I[pQg][ZI[j<Y�hEQI[jQhjh��IE]Y]OQhjh��<[G

I[OQ[IIgh�

��



Ã�Â�Á��p]QGQ[O��Zd<hhI�!IEP<[QhZh

0PI�NQ[GQ[Oh�]N�jPI�G<j<�<[<YshQh���QZd<hhI�ZIEP<[QhZh�<p]QGIG���<gI�QYYkhjg<jIG�Q[�jPI�EP<gj

DIY]q�¥�QO��Ä¦�

0PI�<[<YshQh�gIpI<YIG�ÃÄ�QZd<hhI

ZIEP<[QhZ�¥<p]QGIG¦�Ir<ZdYIh��D]jP

<Ejk<Y�<[G�E][EIdjk<Y��0PI�EP<gj

gIdgIhI[jh�jPI�ZIEP<[QhZh�Q[

dIgEI[j<OIh�]N�NgIfkI[Es�]N

]EEkggI[EI�

.�����Þ�.QhX��[[]p<jQ][


�����Þ�
][NYQEj��[NIEjQ][

���+��Þ��g<ZI�+]Y<gQh<jQ][

�QO��Ä���r<ZdYIh�]N�<p]QGIG�QZd<hhI�ZIEP<[QhZh

0Pg]kOP]kj�jPI�hjkGs��d<gjQEQd<[jh�O<pI�<�[kZDIg�]N�Ir<ZdYIh�]N�jPI�gQhX�Q[[]p<jQ][

ZIEP<[QhZ�DIQ[O�<p]QGIG�¥.�������Ejk<Y��ÄÅ�ÉÚ¦�Q[�gI<Y�YQNI�hEI[<gQ]h�jPg]kOP�jPI

Q[EI[jQpQh<jQ][�]N�dg<EjQjQ][Igh��GIZ][hjg<jQ][�<[G�Z]GIYYQ[O��<[G�I<gYs�I[O<OIZI[j�]N

hj<XIP]YGIgh�Q[�D]jP�gkg<Y�<[G�kgD<[�hIjjQ[Oh���j�<ddI<gh�jP<j�jPI�d<jPq<s�j]�hkEEIhhNkY

<G]djQ][�]N�"D��Qh�jPg]kOP�jPI E]ZDQ[IG�YIpIg<OI�d]Q[jh ]N�Q[jIOg<jIG�O]pIg[<[EI��N<Qg

NQ[<[EQ<Y�ZIEP<[QhZh�<[G�E]ZZk[Qjs�D<hIG�<EjQ][�

Æ� ��/
1//�$"

0PI��1
"�OkQGIYQ[Ih�][�[<jkgI�D<hIG�h]YkjQ][h�hj<jI�jP<j�"D��Zkhj�INNIEjQpIYs�<GGgIhh

h]EQIj<Y�EP<YYI[OIh�hkEP�<h�W]D�EgI<jQ][�<[G�PkZ<[�qIYYDIQ[O��<[G�jP<j�jPIs�Zkhj�DI�D<hIG

][�Q[EYkhQpI��jg<[hd<gI[j�<[G�IZd]qIgQ[O�O]pIg[<[EI�dg]EIhhIh�¥�1
"�ÃÁÃÁ¦���[ jPIhI

OkQGIYQ[Ih��jPI�GIhQO[�]N�jPI�NIIGD<EX�<[G�OgQIp<[EI�dg]EIGkgI�Qh�QZd]gj<[j��<h�Qh

QGI[jQNQE<jQ][�]N�<YY�hj<XIP]YGIgh ¥�1
"��ÃÁÃÁ¦���gQGOIh Ij�<Y��¥ÃÁÃÂ¦�O]�NkgjPIg�Ds�hj<jQ[O

jP<j�jPIgI�<gI�NQpI�dgQ[EQdYIh�jP<j�k[GIgdQ[�hkEEIhhNkY�QZdYIZI[j<jQ][�]N�"D����GI[jQNsQ[O

h]YkjQ][h�jP<j�P<pI�ZkYjQdYI�DI[INQjh��khI�<�hshjIZh�<ddg]<EP�j]�YIpIg<OI�IrQhjQ[O

E]Zd][I[jh�<[G�dg]WIEjh��I[O<OI�E]ZZk[QjQIh��<[jQEQd<jI�<[G�Ip<Yk<jI�gQhX�<[G�Z<[<OI

<G<djQpIYs��0PIhI�NQpI�dgQ[EQdYIh�<gI�Og]k[GQ[O�jPI�dg]WIEj�Q[�jPI�Y]E<Y�E][jIrj�<[G�<gI

<hhkgQ[O�jP<j�hj<XIP]YGIg�<[G�E]ZZk[Qjs�dgQ]gQjQIh�<gI�gINYIEjIG�Q[�jPI�<ddg]<EP�j<XI[

¥�]qI�Ij�<Y��ÃÁÃÂ�d�ÂÄÆ¦���h�qI�P<pI�hP]q[�Q[�jPQh�gIhI<gEP��I[O<OIZI[j�<Yh]�Qh�IhhI[jQ<Y�j]

O<Q[�Y]E<Y�hkdd]gj�<[G�<p]QG�E][NYQEj�

��



�IhdQjI�jPI�OI[Ig<Y�gIE]O[QjQ][�Q[�jPI�YQjIg<jkgI�jP<j�I[O<OIZI[j�Qh�IhhI[jQ<Y�N]g

QZdYIZI[j<jQ][�]N�"D���qI�GQG�[]j�NQ[G�ZkEP�IpQGI[EI�]N d<gjQEQd<j]gs dY<[[Q[O N]g�"D�

][�jPI�Og]k[G�Q[��gIY<[G��$[Ys�][I�]N�jPI�hjkGs�d<gjQEQd<[jh�gINIggIG�j]�jPI�dkDYQhPIG

OkQGIYQ[Ih�<[G�<p<QY<DYI�j]]YXQjh�GkgQ[O�jPIQg�Q[jIgpQIqh��0PQh�d]Q[jh�j]�<�hXQYYh�O<d�Q[

hshjIZh�jPQ[XQ[O�<[G�Q[�[IO]jQ<jQ][�<[G�E]YY<D]g<jQ][�N]g�h]YkjQ][h�D<hIG�Q[QjQ<jQpIh�<h

IpQGI[EIG�Q[�jPI�YQjIg<jkgI�¥�g<[jvIhX<XQ�Ij�<Y��ÃÁÃÁ¦��!<[s�d<gjQEQd<[jh�NIYj�jP<j�jPIgI�Qh

OgI<jIg�Eg]hh�hIEj]g<Y�<[G�Eg]hh�GId<gjZI[j<Y�E]YY<D]g<jQ][�k[GIgq<s��<[G�jP]hI�q]gXQ[O�Q[

jPI�dkDYQE�d]YQEs�hdPIgI�qIgI�<DYI�j]�gINIgI[EI�qQGIg�hj<XIP]YGIg�d<gjQEQd<jQ][�jP<[�q]kYG

P<pI�dgIpQ]khYs�DII[�jPI�E<hI��Dkj�jPIs�GQG�NIIY�jP<j�jPIgI�Qh�hjQYY�g]]Z�N]g�PkOI

QZdg]pIZI[j�Q[�jPQh�<gI<��<h�q<h�<Yh]�PQOPYQOPjIG�Q[�jPI�gIEI[j�<[[k<Y�gIpQIq�Ds�jPI�
YQZ<jI


P<[OI��GpQh]gs�
]k[EQY��
]YY<D]g<jQ][�hIIZh�j]�DI�P<ddI[Q[O�P]gQv][j<YYs�Q[�jPI��gQhP

E][jIrj�Dkj�[]j�pIgjQE<YYs�]g�ZkYjQ�Y<jIg<YYs�

�h�hj<jIG�Q[�jPI�ÇjP�"<jQ][<Y�.Id]gj�j]�jPI�
][pI[jQ][�][��Q]Y]OQE<Y��QpIghQjs���<

jg<[hN]gZ<jQ][<Y�EP<[OI Qh�gIfkQgIG�j]�<EPQIpI�jPI 6QhQ][�Q[�jPI�"<jQ][<Y��Q]GQpIghQjs��EjQ][

+Y<[�ÃÁÂÈ���ÃÁÃÂ��¥�
����ÃÁÂÊ¦��0PI��kjkgI��h�"]q�.Id]gj�¥1"��ÃÁÂÊ¦�IEP]IG�jPQh

hI[jQZI[j�<[G�EYI<gYs�GIhEgQDIh�<�hshjIZh�D<hIG�<ddg]<EP�j]�<EPQIpQ[O�jPI�1"�hkhj<Q[<DYI

GIpIY]dZI[j�O]<Yh��<h�jPIhI�E<[[]j�DI�hkEEIhhNkYYs�<GGgIhhIG�Q[�Qh]Y<jQ][��0PQh�h<ZI�gId]gj

]kjYQ[Ih�N]kg�YIpIgh�N]g�jg<[hN]gZ<jQ][��hEQI[EI�<[G�jIEP[]Y]Os��IE][]Zs�<[G�NQ[<[EI�

O]pIg[<[EI��<[G�Q[GQpQGk<Y�<[G�E]YYIEjQpI�<EjQ][��7PI[�j<XQ[O�<�jIEP[]Eg<jQE�<ddg]<EP�j]

jg<[hN]gZ<jQ][��Qj�Qh�]NjI[�jPI�E<hI�jP<j�GIpIY]dZI[jh�Q[�hEQI[EI�<[G�jIEP[]Y]Os�<h�qIYY�<h

IE][]Zs�<[G�NQ[<[EI�<gI�]pIgIZdP<hQhIG�qPI[�dkhPQ[O�N]g�<G<dj<jQ][��qPIgI<h�jPI�g]YI�]N

O]pIg[<[EI�<h�qIYY�<h�Q[GQpQGk<Y�<[G�E]YYIEjQpI�<EjQ][�Qh�[]j�IZdP<hQhIG�I[]kOP��$kg

gIhI<gEP�hP]qh�jP<j�d<gjQEkY<g�<jjI[jQ][�[IIGh�j]�DI�d<QG�j]�O]pIg[<[EI�QhhkIh�<[G�jPI

QGI[jQNQE<jQ][�]N�I[<DYQ[O�<EjQ][�N]g�Q[GQpQGk<Yh�<[G�E]YYIEjQpIh��j]�<hdQgI�<�Z]gI

[<jkgI�Q[jIOg<jIG�<ddg]<EP�j]�h]EQIj<Y�dg]DYIZh��Q[EYkGQ[O�dgId<g<jQ][�N]g�EYQZ<jI�EP<[OI

QZd<Ejh��7I�<Yh]�hP]qIG�jP<j�<Z][Ohj�jPI�hQr�I[jgs�d]Q[jh�N]g�jg<[hN]gZ<jQ][�¥1"��ÃÁÂÊ¦�

[<jkgI�D<hIG�<ddg]<EPIh�E]kYG�DI�d<gjQEkY<gYs�DI[INQEQ<Y�N]g�GgQpQ[O�jg<[hN]gZ<jQ][�Q[�N]]G

hshjIZh�<[G�kgD<[�I[pQg][ZI[jh�

�r<ZdYIh�qIgI�OQpI[�jPg]kOP]kj�jPI�hjkGs�]N�dg]OgIhh�Q[�jPI�<G]djQ][�hshjIZh�jPQ[XQ[O�N]g

[<jkgI�D<hIG�<ddg]<EPIh��<[G�Qj�hIIZIG�Ng]Z�h]ZI�gIhd][hIh�jP<j�jPI�p<YkI�]N�I[O<OQ[O

<[G Q[jIOg<jQ[O�Y]E<Y�E]ZZk[QjQIh Q[j]�"D��Qh�DIOQ[[Q[O j]�DI�k[GIghj]]G���]jP�jPI��Iggs

 QNI��kg]dI<[��[[]p<jQ][�+<gj[IghPQd�<[G�jPI��[QhP]qI[�.QpIgh�0gkhj�qIgI�OQpI[�<h�O]]G

Ir<ZdYIh�]N�jPQh���[GIIG��<h�hP]q[�Q[�jPI�gIhkYjh��jPI�OgI<jIhj�[kZDIg�]N�QZd<hhI

ZIEP<[QhZh�DIQ[O�<p]QGIG�q<h�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ��jPg]kOP�Q[jIOg<jIG�d]YQEQIh

<[G E]YY<D]g<jQpI q]gX���]qIpIg��Q[jIgpQIqh�qQjP�Y<[G]q[Igh� N<gZIgh�<[G�N]gIhjIgh�][�jPI

Og]k[G�gIpI<YIG�<�Y<EX�]N�d<gjQEQd<jQ][�<[G�GQ<Y]OkI���j�<ddI<gh�jP<j�d]YQEQIh�<[G�dY<[h�<gI

DIQ[O�GIpIY]dIG�<j�<[�<GZQ[Qhjg<jQpI�YIpIY��qQjP�dg<EjQjQ][Igh�<[G�hj<XIP]YGIgh�Dg]kOPj�Q[�<j

<�Y<jIg�hj<OI���QI�[]j�[IEIhh<gQYs�Q[N]gZQ[O�jPI�GIhQO[�

��



Æ�Â�
P<YYI[OIh

0PI�hjkGs�P<h�hP]q[�jP<j�jPI�Q[jg]GkEjQ][�<[G�QZdYIZI[j<jQ][�]N�[<jkgI�D<hIG�<G<dj<jQ][

ZI<hkgIh�Q[��gIY<[G�DgQ[Oh�h]ZI�pIgs�[]pIY�EP<YYI[OIh���hhkIh�jP<j�<g]hI�qIgI NI<gh�<g]k[G

E]hjh�<[G�gQhXh ��]N�jg<[hQjQ][Q[O�<[G�][O]Q[O�Z<Q[jI[<[EI� <[G�k[IZdY]sZI[j��d<gjQEkY<gYs

N]g�jPI�N<gZQ[O�E]ZZk[Qjs�

�kgjPIg�PQOPYQOPjIG�QhhkIh�qIgI�Z]gI�hshjIZQE���jPI�jPIZI�]N GQhE][[IEjQ][��Q[�Z<[s�N<EIjh�

<g]hI�gIOkY<gYs�<Z][O�d<gjQEQd<[jh��gIhd][hIh���QhE][[IEj�q<h�dIgEIQpIG�DIjqII[

d]YQEs�Z<XIgh�<[G�dg<EjQjQ][Igh��<[G�<O<Q[�DIjqII[�E]ZZk[QjQIh�Q[�jPI�kgD<[�<[G�gkg<Y

hI[hI���kgjPIg��jPIgI�q<h�<�hI[hI�jP<j�dI]dYI�<gI�GQhE][[IEjIG�Ng]Z�[<jkgI��D]jP�kgD<[�<[G

gkg<Y�<[G�jP<j�jPIgI�Qh�<[�Ig]GIG�hI[hI�]N E]ZZk[Qjs� �<gZIgh�Q[�jPI�hjkGs�hd]XI�<D]kj

GQhE][[IEjQ][�Q[�dI]dYI�h�gIY<jQ][hPQd�qQjP�N]]G�<[G�jPI�QZdYQE<jQ][h�]N�jPQh�N]g�jPI

<OgQEkYjkg<Y�hshjIZ��qPQEP�Qh�k[GIg�dgIhhkgI�Q[��gIY<[G�<[G�OY]D<YYs���GGgIhhQ[O�jPQh�QhhkI�Qh

EgkEQ<Y��<h�N<QYkgI�j]�N]Ekh�][�jPI�I[pQg][ZI[j<Y�QZd<Ejh�]N�N]]G�dg]GkEjQ][�qQYY�gIhkYj�Q[

[IO<jQpI�NIIGD<EXh�][�N]]G�hshjIZh��jP<j�Qh��q<jIg�hP]gj<OIh��IrjgIZI�qI<jPIg�IpI[jh��h]QY

Q[NIgjQYQjs�<[G�d]hhQDYI�EP<[OIh�Q[�jPI�[kjgQjQ][<Y�fk<YQjs�]N�dg]GkEI�¥1"��ÃÁÂÊ¦���E]Y]OQE<Y

GQhE][[IEjQ][�Q[�jPI�N]gZ�]N�P<DQj<j�Ng<OZI[j<jQ][�q<h�p]QEIG�<h�<�E][EIg[�Ds�jPI�IE]Y]OQhjh

Q[jIgpQIqIG���IhdIEQ<YYs�P]q�jPI�Y<EX�]N�E][hQGIg<jQ][�N]g�P<DQj<j�E][[IEjQpQjs�E<[�Q[NYkI[EI

gIhQYQI[EI�]N�[<jkg<Y�hshjIZh�<[G�jPIQg�pkY[Ig<DQYQjs�j]�Q[EgI<hIG�jPgI<jh�Ng]Z�Q[p<hQpI

hdIEQIh�GkI�j]�EYQZ<jI�EP<[OI�

"]j<DYI�q<h�d<gjQEQd<[jh��dIgEIdjQ][�]N�<�GQhd<gQjs�Q[�°I[pQg][ZI[j<Y�dg]OgIhh°�<j�Q[GQpQGk<Y

ph�jPI�[<jQ][<Y�d]YQEs�YIpIY��N]g�jPI�N<gZQ[O�E]P]gj��jP<j�GI<YQ[O�qQjP�N<gZ�Q[hdIEj]gh�Qh�<

[IO<jQpI��j]d�G]q[ IrdIgQI[EI��<[G�<[ <DhI[EI�]N�< q]]GY<[G�EkYjkgI Q[��gIY<[G���dd<gI[j

qIgI E][NYQEjQ[O�pQIqh ]N�I[pQg][ZI[j<YQhjh�ph�N<gZIgh� <[G�IE]Y]OQhjh�ph�I[OQ[IIgh��OQpQ[O

IpQGI[EI�]N�GIId�g]]jIG�EkYjkg<Y�DQ<hIh�YI<GQ[O�j]�QZd<hhIh��0PIhI�EP<YYI[OIh�qQYY�DI

GQhEkhhIG�Q[�qP<j�N]YY]qh�

Ä�À�À�.QhX

��d]jI[jQ<Y�Z<W]g�E][jgQDkj]g�j]�<�jgQOOIgQ[O�]N�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ�<h�IpQGI[EIG

Ds�jPQh�hjkGs�Qh�G]q[�j]�E][hQGIg<jQ][�]N��<[G�hP<gQ[O�]N��NQ[<[EQ<Y�gQhX���YjP]kOP�N<gZIgh�

Y<[G]q[Igh��Y<[G�Z<[<OIgh�<[G�N]gIhjIgh�<YY�jP]kOPj�jP<j�gIhj]gQ[O�[<jkgI�hP]kYG[�j�DI

IrdI[hQpI��jPIs�GQG�IrdgIhh�E][EIg[h�]pIg�NQ[<[EQ<Y�DkgGI[h��Y]hh�]N�]dd]gjk[Qjs��jg<GI�]NNh

<[G�NI<g�]N�k[IZdY]sZI[j��0PQh�dgIp<YI[j�[<gg<jQpI�<Z][Ohj�jPI�<OgQEkYjkg<Y�E]ZZk[Qjs�Qh

E]Zd]k[GIG�Ds�GQpIgOI[j�d]YQEQIh����gIhI<gEP�]NNQEIg�qQjP�0I<O<hE�Q[jIgpQIqIG�N]g�jPI�hjkGs

h<QG�jP<j�

�N<gZIgh�<gI�Q[EI[jQpQvIG�Ds�EkggI[j�N<gZ�hkDhQGQIh�j]�gIZ]pI�EIgj<Q[�P<DQj<j�<gI<h�][�jPIQg

N<gZh��DIE<khI�jPIs�<gI�GIIZIG�Q[IYQOQDYI�N]g�jPI�hQ[OYI�N<gZ�d<sZI[j���]qIpIg��Q[�E][jg<hj�

��



I[pQg][ZI[j<Y�IrdIgjh�<Gp]E<jI�N]g�N<gZIgh�j]�gIj<Q[�jPIhI�pIgs�h<ZI�P<DQj<jh��DIE<khI�]N

jPIQg�PQOP�IE]hshjIZ�hIgpQEIh�p<YkI��

0PI�G<Qgs�N<gZIg�Q[jIgpQIqIG�P<G�dIgh][<Y�IrdIgQI[EI�]N�GQpIgOI[j�d]YQEs��qPI[�jgsQ[O�j]

gIj<Q[�P<DQj<j�][�PQh�N<gZ�<[G�Y]hQ[O�]kj�NQ[<[EQ<YYs�<h�<�gIhkYj���I�h<QG�

�qI�pI�<�P<YN�<EgI�]gEP<gG�PIgI�qQjP�<�qQYGNY]qIg�ZI<G]q���N�Qj�h�Q[EYkGIG�qPI[�jPI�D<hQE

N<gZ�d<sZI[j�Qh�E<YEkY<jIG��Qj�gIhkYjh�Q[�<�dI[<Yjs��qPQEP�Qh�OgI<jIg�jP<[�jPI�P<YN�<EgI�Qh

q]gjP���IGOIg]qh�<gI�jPI�h<ZI���jPI�I<hs�jPQ[O�j]�G]�q]kYG�DI�j]�DkYYG]vI�jPIZ�<YY�<[G

P<pI�][I�DQO�NQIYG��qQjP�Wkhj�IYIEjgQE�NI[EIh�GIYQ[I<jQ[O�Qj����q]kYG[�j�YQXI�j]�G]�jP<j��Dkj

PIGOIh�<gI�j<XI[�]kj�]N�jPI�D<hQE�N<gZ�d<sZI[jh��0PIs�OIj�jPI�Z<d�]kj�<[G�jPIs�GQOQjQvI�Qj�

�N�s]k°pI�O]j�¿�Á�]N�<�PIEj<gI�k[GIg�<�PIGOI��s]k�G][°j�OIj�d<QG�N]g�jP<j��

�kgjPIg�j]�jPI�QhhkI�]N�E]hjh�Qh�jPI�k[GIg�Nk[GQ[O�]N�<[]jPIg�Z<W]g�hj<XIP]YGIg��jPI�"<jQ][<Y

+<gXh�<[G�7QYGYQNI�/IgpQEI��0PI�$+7��[pQg][ZI[j<Y� I<G�hd]XI�<D]kj�<�[IIG�<[G�GIhQgI�j]

E]YY<D]g<jI�qQjP�jPI�"+7/��Q[pQjQ[O�jPIQg�hj<NN�j]�hj<XIP]YGIg�ZIIjQ[Oh��Dkj�P<G�gk[�Q[j]

dg]DYIZh�qQjP�jPQh�<h�jPQh�D]Gs�Qh�hIpIgIYs�k[GIgNk[GIG�<[G�k[GIg�gIh]kgEIG��0PQh�QhhkI�Qh

EIgj<Q[Ys�gINYIEjIG�Q[�jPI�YQjIg<jkgI�¥�kYY]EX�<[G�!]ggQh][��ÃÁÂÉ¦��0PIgI�Qh�<�G<[OIg�]N

jgQOOIgQ[O�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ�PIgI���QN�hj<XIP]YGIgh�E<[[]j�DI�Q[p]YpIG�Q[�jPI

GIpIY]dZI[j�<[G�GIhQO[�]N�Q[[]p<jQ][�Ng]Z�jPI�]kjhIj��jPIs�Z<s�gIhQhj�[Iq�dg]WIEjh�Y<jIg�Q[

jPI�dg]EIhh�

.INIgI[EIh�Q[�jPI�hjkGs�j]�QhhkIh�qQjP�Q[hkg<[EI�N]g�jPI�<ddYQE<jQ][�]N�"D��Q[��gIY<[G�Qh�<Yh]

D<EXIG�kd�Ds�jPI�YQjIg<jkgI����hshjIZQE�O]pIg[<[EI�dg]DYIZ�q<h�IrIZdYQNQIG�Q[��gIY<[G�Q[

jPI�E<hI�]N�<[�<jjIZdj�j]�Q[jg]GkEI�Q[[]p<jQpI�GQh<hjIg�gQhX�Z<[<OIZI[j�Q[�/XQDDIgII[�


]k[js�
]gX�Q[�ÃÁÁÊ��N]YY]qQ[O�<[�IrjgIZI�NY]]G�IpI[j����dY<[�N]g�<[�I[pQg][ZI[j<Y�d<gX

q<h�gIWIEjIG�Ds�gIhQGI[jh�qP]�Q[hjI<G�Ihj<DYQhPIG�jPIQg�]q[�E]ZZQjjII�<[G�<Gp]E<jIG�N]g�<

hjgkEjkg<Y�NY]]G�GINI[EI��0PI�QhhkI�N]g�gIhQGI[jh�q<h�<j�O]pIg[ZI[j�YIpIY��<h�jPI��[hkg<[EI

�IGIg<jQ][�]N��gIY<[G�<gI�pIgs�hY]q�j]�gIhj]gI�E]pIg�Q[�NY]]G�gQhX�<gI<h�¥0P<YIg�Ij�<Y���ÃÁÂÉ¦�

�[�jPI�E][jIrj�]N�jPQh�GQhEkhhQ][��Qj�ZQOPj�DI�DI[INQEQ<Y�j]�khI�hshjIZh�jPQ[XQ[O�j]�IrdY]gI�jPI

QGI<�]N�gQhX�DIs][G�jPI�E][EIdj�]N�NQ[<[EQ<Y�gQhX�¥�gQGOIh�Ij�<Y��ÃÁÃÂ¦���[�hj<XIP]YGIg

I[O<OIZI[j�dg]EIhhIh��qPI[�[IO]jQ<jQ[O�<EEIdj<DYI�gQhXh�Q[�jPI�Q[jg]GkEjQ][�]N�Q[[]p<jQ][�

<hhIhhQ[O�jPI�gQhXh�]N []j <G]djQ[O�"D��j]�EYQZ<jI EP<[OI�<G<dj<jQ][�ZQOPj�<Yh]�Q[EYkGI�jPI

qQGIg�QhhkIh�]N�h<NIjs��Q[hkg<[EIh��IrjgIZI�PI<j��<[G�DQ]GQpIghQjs�Y]hh�YI<GQ[O�j]�IE]hshjIZ

E]YY<dhI��0PI�E][pIgh<jQ][�<g]k[G�jg<GI�]NNh��<[G�jPI�ZkYjQdYI�DI[INQjh�]N�"D���DIE]ZIh

Dg]<GIg�k[GIg�jPQh�<ddYQE<jQ][�

��



Ä�À�Á��QhE][[IEj�Ng]Z�"<jkgI

!<[s�gINIgI[EIh�qIgI�OQpI[�jPg]kOP]kj�jPI�Q[jIgpQIqh�j]�<�GQhE][[IEjQ][�Ng]Z�[<jkgI��<[G

jPQh�QhhkI�P<h�<Yh]�DII[�E]pIgIG�Q[�jPI�YQjIg<jkgI�¥�]OIg�<[G�7Q[jIg��ÃÁÂÁ��+gKp]j��kYYQ<gG�Ij

<Y��ÃÁÂÅ¦��0PQh�GQhE][[IEjQ][�hIIZh�j]�k[GIgdQ[�<�ZQhjgkhj�Q[�jPI�E<d<EQjs�]N�[<jkgI�<[G

[<jkg<Y�NI<jkgIh�j]�dg]pQGI�gIhQYQI[EI���D]jP�h]EQ<Y�<[G�IE]Y]OQE<Y���j]�jPI�E]ZQ[O�GQhgkdjQ][

]N�EYQZ<jI�EP<[OI�<[G�Qjh�<hh]EQ<jIG�QZd<Ejh��0PQh�ZQhjgkhj�Q[�jkg[�hIIZh�j]�DI�jgQOOIgQ[O�jPI

gQhX�Q[[]p<jQ][�ZIEP<[QhZ�Q[�<�[kZDIg�]N�OQpI[�hEI[<gQ]h�jPg]kOP]kj�jPI�hjkGs�

0PI�Y<EX�]N�<�q]]GY<[G�EkYjkgI�Q[��gIY<[G��<h�IpQGI[EIG�Ds�jPQh�hjkGs��PQOPYQOPjh�<

GIId�g]]jIG�hshjIZQE�dg]DYIZ�jP<j�q<gg<[jh�NkgjPIg�Q[pIhjQO<jQ][��0PI�QhY<[G�q<h�][EI

E]pIgIG�Q[�<�Z]h<QE�]N�[<jQpI�q]]GY<[G�<[G�jPI�dI]dYI�]N�<[EQI[j��gIY<[G�P<G�<�hQO[QNQE<[j

gIY<jQ][hPQd�qQjP�jgIIh�¥�QIYGh��ÃÁÃÁ¦���YjP]kOP�gIN]gIhj<jQ][�P<h�DII[�k[GIgq<s�]pIg�jPI

Y<hj�EI[jkgs�Q[��gIY<[G��Z]hj�hQO[QNQE<[jYs�hQ[EI�jPI�ÂÊÅÁ�h��jPIgI�Qh�j]G<s�<�Y<EX�]N�<

q]]GY<[G�EkYjkgI�Q[�jPQh�E]k[jgs��0P<j�][Ys�jPgII�]N�ÂÈ�gIhd][GI[jh�Q[�jPQh�hjkGs�d]Q[jIG�j]

jPI�p<YkI�]N�jgIIh�<[G�q]]GY<[Gh�Q[�QZdYIZI[jQ[O�[<jkgI�D<hIG�<G<dj<jQ][�j]�EYQZ<jI

EP<[OI��Qh�E][EIg[Q[O���j�hIIZh�jP<j��gQhP�dg<EjQjQ][Igh�q]gXQ[O�GQgIEjYs�qQjP�[<jkgI�<[G�jPI

Y<[G�G]�[]j�<hh]EQ<jI�jPI�QhY<[G�]N��gIY<[G�qQjP�jgIIh��0PI�dIgEIdjQ][�]N��gIY<[G�<h�<[

<OgQEkYjkg<Y�[<jQ][�¥<[G�jPI�Y<EX�]N�<q<gI[Ihh�]N�jPI�DI[INQjh�]N�<Og]N]gIhjgs¦�Z<s�DI

P<ZdIgQ[O�<�gIjkg[�j]�hIZQ�[<jkg<Y�q]]GY<[Gh�[IIGIG�N]g�IE]Y]OQE<Y�gIhQYQI[EI�j]�jPI

E]ZQ[O�QZd<Ejh�]N�EYQZ<jI�EP<[OI�

�h�ZI[jQ][IG�Ds�jPI�d]YQEs�Z<XIgh�Q[jIgpQIqIG�N]g�jPI�hjkGs��I[pQg][ZI[j<Y�E][EIg[h�<[G

hkDhIfkI[j�<EjQ][�hIIZ�j]�DI�OgI<jYs�N]EkhhIG�][�EYQZ<jI�EP<[OI��gIGkEQ[O�I[IgOs�[IIGh

<[G�EkgDQ[O�IZQhhQ][h��<[G DQ]GQpIghQjs�Qh�QO[]gIG� �EE]gGQ[O�j]�"<jkgIÅ
YQZ<jI�

[<jkgI�D<hIG�<ddg]<EPIh�E]kYG�]NNIg�ÄÁÚ�]N�jPI�h]YkjQ][h�j]�EYQZ<jI�EP<[OI��qPQYI

I[P<[EQ[O�DQ]GQpIghQjs��Dkj�Z<XI�kd�][Ys�ÄÚ�]N�Nk[GQ[O�<[G�ÂÁÚ�]N�jPI�E][pIgh<jQ][���

gIpQIq�]N�jPI�
YQZ<jI��gIY<[G°h�<G<dj<jQ][�E<hI�hjkGs�GQgIEj]gs�N]k[G�ÆÂ�GIhEgQDIG�dg]WIEjh�

]N�qPQEP ][Ys�ÂÂ�<gI�OgII[���gIY<[G�h�Z]hj�gIEI[j DkGOIj�ÃÁÃÃ�<YY]E<jIG�¼ÊÆZ�j]�hkdd]gj

jPI�E][hIgp<jQ][�<[G�I[P<[EIZI[j�]N�]kg�DkQYj�<[G�[<jkg<Y�PIgQj<OI�<[G�hkdd]gj�N]g�W]Dh�

<[G�¼ÉÆÉZ�j]�hkdd]gj�jPI�jg<[hQjQ][�j]�<�EYQZ<jI�[Ikjg<Y��EQgEkY<g�<[G�E][[IEjIG�IE][]Zs

<[G�h]EQIjs���j�<ddI<gh�jP<j�jPI�ZkYjQdYI�DI[INQjh�]N�"D��<gI�hjQYY�[]j�NkYYs�<ddgIEQ<jIG�<j�jPI

[<jQ][<Y�]g�h]EQIj<Y�YIpIY��0PIgI�Qh�EYI<gYs�ZkEP�q]gX�j]�G]�

Ä�À�Â��1h�²�0PIZ�

0PI�hjkGs�k[E]pIgIG�<�g<[OI�]N�IpQGI[EI�]N�GQhE][[IEjQ][�<[G�E][EIdjk<Y�D<ggQIgh�DIjqII[

dI]dYI�]N�GQNNIgI[j�D<EXOg]k[Gh�<[G�GIZ]Og<dPQEh��0PQh�YIO<Es�]N�hdIEQ<YQh<jQ][�<[G

Ng<OZI[j<jQ][�Q[�Q[Gkhjgs�<[G�<E<GIZQ<��E]kdYIG�qQjP�jPI�GQhj<[EQ[O�]N�kgD<[�<[G�gkg<Y

d]dkY<jQ][h��<[G�IpI[�qQjPQ[�E]ZZk[QjQIh��q<h�IpQGI[EIG�Q[�hkEP�jIgZQ[]Y]Os�<h��hQY]h�

�Q[GQpQGk<Y�gIZQjh����<OI[G<h��<[G��GQNNIgQ[O�dIghdIEjQpIh���0PI�IZIgOI[j�]pIg<gEPQ[O�[<gg<jQpI

��



gIpI<YIG�Ds�jPI�gIhI<gEP�<[<YshQh�Qh�jP<j�dI]dYI�NIIY�jP<j�jPIs�<gI�pIgs�GQNNIgI[j�Ng]Z�I<EP

]jPIg��<[G�jP<j�jPIs�E<[[]j�k[GIghj<[G�][I�<[]jPIg�

�[�jPI�IsIh�]N�hjkGs�d<gjQEQd<[jh��N<gZIgh�qIgI�GIhEgQDIG�<h��E][hIgp<jQpI����<GGQEjIG�j]

NIgjQYQhIg��<[G��DYQ[G�j]�jPI�DI[INQjh�]N�[<jkgI���0PIgI�q<h�<[�<hhkZdjQ][�jP<j�jPI�N<gZQ[O

E]ZZk[Qjs�P<h�<��Og>�¥Y]pI¦�N]g�jPI�Y<[G��jP<j�Qh�YQ[XIG�j]�OgII[�NQIYGh�<h�N<g�<h�jPI�IsI�E<[

hII��<[G�jP<j�N<gZIgh�pQIq�[<jkgI�<h�k[q<[jIG�<[G�k[jQGs���[�E][jg<hj��<OgQEkYjkg<Y

dg<EjQjQ][Igh�<[G�Y<[G]q[Igh�Q[jIgpQIqIG�gINIggIG�j]�I[pQg][ZI[j<Y�hEQI[jQhjh�<h��k[PIYdNkY��

�<YjIg[<jQpI��<[G��d][s�j<QYIG���<[G�jP<j�jPI��gII[�+<gjs��jPI�I[pQg][ZI[j<Y�Z]pIZI[j��<[G

dkDYQE�]dQ[Q][��<gI��<OOgIhhQpI����h�ZI[jQ][IG�Q[�jPI�gIhkYjh�hIEjQ][��<�hQZQY<g�Ng<ZQ[O�Qh

P<ddI[Q[O�DIjqII[�IE]Y]OQhjh�<[G�I[OQ[IIgh�

0PQh�Ng<ZQ[O�q<h�<Yh]�<dd<gI[j�<j�GQNNIgI[j�hjg<j<�]N�h]EQIjs���IE]Y]OQhjh�Q[�jPI�hjkGs

NgIfkI[jYs�gINIgI[EIG�QhhkIh�qQjP�d]YQEs�Z<XIgh��d<gjQEkY<gYs�<j�[<jQ][<Y�YIpIY��Q[�jP<j�jPI

NIIYQ[O�q<h�jP<j�jPIgI�Qh[�j�EkggI[jYs�<�gIE]O[QjQ][�]N�jPI�IrdIgjQhI�][�jPI�Og]k[G�

0PQh�QhhkI�Qh�QZd]gj<[j�j]�[]jI�<h�jPI�GIpIY]dZI[j�]N�"D��[IIGh�j]�DI�dY<EI�D<hIG�<[G

hkQjIG�j]�Y]E<Y�E][GQjQ][h�¥�g<[jvIhX<XQ��ÃÁÂÊ¦���N��gIY<[G�Qh�j]�EgI<jI�<�[<jQ][<Y�[<jkgI�D<hIG

Ng<ZIq]gX��Qj�Zkhj�DI�G][I�Q[�E][hkYj<jQ][�qQjP�<�GQpIghI�g<[OI�]N�hj<XIP]YGIgh��<[G�DI

E]O[Qh<[j�]N�jPI�GQNNIgI[j�IE]Y]OQE<Y�<[G�h]EQ<Y�E][GQjQ][h�<j�gIOQ][<Y�<[G�IpI[�E<jEPZI[j

YIpIY�¥�PIg[��ÃÁÂÂ¦���j�<Yh]�qQYY�DI�IhhI[jQ<Y�j]�Z<XI�hkgI�jPI�E]ZdYIr�[<jkgI�]N

h]EQ]�IE]Y]OQE<Y�hshjIZh�Qh�gIE]O[QvIG�<[G�jP<j�jPIgI�Qh�g]]Z�j]�<YY]q�N]g�h]EQIj<Y�Gs[<ZQEh

j]�dY<s�]kj�<[G�EgI<jQpI�h]YkjQ][h�j]�IZIgOI�¥;QpX]pQE�ÃÁÂÆ¦�

Æ�Ã�+g]OgIhh

Ä�Á�À�+Igh][<YQh<jQ][�<[G�"<gg<jQpI

$[I�d<gjQEQd<[j�q<h�<DYI�j]�gINIgI[EI�jq]�hkEEIhhNkY�Ir<ZdYIh�]N�I[O<OQ[O�gIhQGI[jh�Q[�PIg

<gI<�Q[�DQ]GQpIghQjs�I[P<[EIZI[j�dg]Og<ZZIh��0PI�Y]E<Y�E]k[js�E]k[EQY�P<G�G][I�<�jgQ<Y�Q[

ÃÁÂÈ��hIjjQ[O�<hQGI�d]YYQ[<j]g�<gI<h��<[G�jPI[�g]YYIG�jPIZ�]kj�Og<Gk<YYs�j]�N<ZQYQ<gQhI�jPI

dkDYQE�qQjP�jPIZ���j�NQghj��jPI�E]k[EQY�gIEIQpIG�Z<[s�E]ZdY<Q[jh�jP<j�jPIhI�<gI<h�Y]]XIG

k[XIZdj�<[G�g]kOP���]YY]qQ[O�jPQh�<[�Q[N]gZ<jQ][<Y�E<Zd<QO[�q<h�QZdYIZI[jIG��E<YYQ[O�Qj�<

�hY]q�j]�Og]q��dg]WIEj��qQjP�YI<NYIjh�<[G�j<gOIjIG�Z<QY]kjh��0PQh�gIhkYjIG�Q[�OgI<jIg�Dks�Q[

Ng]Z�jPI�Y]E<Y�E]ZZk[Qjs���Ig�j<XI<q<s�Ng]Z�jPQh�q<h�jP<j�jPIgI�[IIGh�j]�DI jQZI�<YY]qIG

N]g�Y]E<Y�dI]dYI j]�Og<Gk<YYs�OIj�khIG�j]�[Iq�Q[QjQ<jQpIh <[G�Q[[]p<jQ][h�

0PI�h<ZI�hjkGs�d<gjQEQd<[j�qI[j�][�j]�hdI<X�<D]kj�PIg�IrdIgQI[EIh�Q[�PIYdQ[O�Y]E<Y�dI]dYI

pQhk<YQhI�jPI�p<YkIh�]N�E][[IEjIG�P<DQj<jh�N]g�IE]hshjIZ�hIgpQEIh�Q[�PIg�<gI<��/PI�h<QG�jP<j

qPI[�hdI<XQ[O�j]�Y]E<Y�gIhQGI[jh�<D]kj�<�qQYGYQNI�E]ggQG]g�dY<[��jPI�QGI<�q<h[�j�I<hQYs�E]ZQ[O

QZZIGQ<jIYs�Q[j]�dI]dYI°h�ZQ[Gh���kj�qPI[�hPI�hP]qIG�<���/�Z<d�QYYkhjg<jQ[O�qQYGYQNI

��



E]ggQG]gh��jPIs�N]k[G�jPQh�D]jP�I[O<OQ[O�<[G�Q[hdQgQ[O��7PI[�gIhQGI[jh�E]kYG�hII�jPI�E]k[js

YIpIY�<[G gIE]O[QhI�jPIQg�]q[�P]ZIh ]g�Y]E<Y�<gI<� jPI�QGI<�E][[IEjIG�<[G�dIgh][<YQhIG�Q[

jPIQg�ZQ[Gh�

0PI�<D]pI�<ddg]<EPIh���q]gXQ[O�qQjP�dI]dYI�Q[�jPI�Y]E<Y�<gI<�<[G�hj<gjQ[O�j]�DkQYG�<

E]ZZk[Qjs�D<hIG�IE]Y]OQE<Y�gIhj]g<jQ][�[<gg<jQpI���<gI�O]]G�Ir<ZdYIh�]N�j<XQ[O�hjIdh

j]q<gGh�<p]QGQ[O�jPI�jgQOOIgQ[O�]N�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ�

Ä�Á�Á��[jIOg<jQ][�<[G��[O<OIZI[j

+g]OgIhh�P<h�DII[�<EPQIpIG�Q[��gIY<[G�j]q<gGh�jg<[hGQhEQdYQ[<gs�q]gX�Q[�gIEI[j�sI<gh���

gIEI[jYs�dkDYQhPIG�qPQjI�d<dIg�Ng]Z�jPI�.]s<Y��gQhP��E<GIZs�I[jQjYIG���IjjIg�j]OIjPIg�

X[]qYIGOI�E]�dg]GkEjQ][�N]g�<�hkhj<Q[<DYI�h]EQIjs��]kjYQ[Ih�ÅÊ�E<hI�hjkGQIh�]N�dg]WIEjh

qPIgI�jPI�E]�dg]GkEjQ][�Z]GIY�q<h�khIG���<[G�Q[GIIG�h]ZI�]N�jPI�dg]WIEjh�<h�gINIgI[EIG

Ds�jPQh�hjkGQIh��d<gjQEQd<[jh�<gI�Q[EYkGIG�¥�]YOIg�Ij�<Y��ÃÁÃÃ¦�

�[�ÃÁÂÆ��<�Og]kd�]N�gIhI<gEPIgh�Q[�1
��GIpIY]dIG�<�ZIjP]G]Y]Os�N]g�<[�Q[jIg<EjQpI�

Og]kd�D<hIG�X[]qYIGOI�E]�dg]GkEjQ][�dg]EIhh�N]g�GQpIghI�hj<XIP]YGIgh�Q[�E]k[js�E]k[EQYh�

N]g�jPI�I[O<OIZI[j�qQjP�<[G�dY<[[Q[O�]N�OgII[�Q[Ng<hjgkEjkgI�¥��¦��0PQh�ZIjP]G]Y]Os��qPQEP

Gg<qh�][�jPI�YQjIg<jkgI�][�jPI�h]EQ]Y]Os�]N�Q[jIg<EjQ][h��O<ZQNQIh�jPI�I[O<OIZI[j�dg]EIhh

<[G�jPIgIDs�DgI<Xh�G]q[�jg<GQjQ][<Y�hQY]h�<[G�D<ggQIgh�¥ I[[][�Ij�<Y��ÃÁÂÆ¦���0PI�<ddg]<EP

E][hQhjIG�]N�q]gXQ[O�qQjP�hIYIEjIG�d]YQEs�<Ej]gh��D<hIG�][�<��D]<gG�O<ZI��¥���-kIhj¦�j]

hQZkY<jI����dY<[[Q[O�GQYIZZ<h��qQjP�jPI�hdIEQNQE�<QZ�]N�DgI<XQ[O�G]q[�Q[hjQjkjQ][<Y�<[G

GQhEQdYQ[<gs�D<ggQIgh�<Z][O�d]YQEs�hj<XIP]YGIgh�qP]�P]YG�XIs�Q[N]gZ<jQ][�]g�<gI�[IEIhh<gs

N]g�hkEEIhhNkYYs�QZdYIZI[jQ[O�����0PI�gIhkYj�q<h�jP<j�jPI�E][jQ[k]kh�DYkggQ[O�]N�Q[jIgdgIjQpI

Ng<ZIq]gXh�DIjqII[�I[jIgj<Q[Q[O�Q[jIg<EjQ][�<[G�gI<Y�YQNI�dY<[[Q[O�dg]DYIZh�PIYdIG�j]

OI[Ig<jI�[Iq�ZI<[Q[O�jPg]kOP�h]EQ<Y�Q[jIg<EjQ][�¥ I[[][�Ij�<Y��ÃÁÂÆ¦�

0PQh�<ddg]<EP��qPQEP�q]gXIG�qQjP�dI]dYI�Ng]Z�p<gQ]kh�d]YQEs�<gI[<h�¥qP]�Z<s�IpI[�P<pI

P<G�<�dgIpQ]kh�PQhj]gs�]N�[IO<jQpI�Q[jIg<EjQ][h¦�<YY]qIG�N]g�<�[Ikjg<Y�<[G�EgI<jQpI�hd<EI�N]g

d<gjQEQd<[jh�j]�I[O<OI�<[G�j]�DgI<X�G]q[�Q[hjQjkjQ][<Y�hQY]h��0PQh�E][EIdj�E]kYG�DI�NkgjPIg

GIpIY]dIG�<[G�q]gXhP]ddIG�Q[�qQGIg�E]ZZk[Qjs�hIjjQ[Oh�<h�<�hjId�j]q<gGh�<p]QGQ[O�jPI

jgQOOIgQ[O�]N�jPI�E][NYQEj�Q[NIEjQ][�ZIEP<[QhZ�]g�jPI�Ng<ZI�d]Y<gQv<jQ][�ZIEP<[QhZ�

Ç� /1!!�.9��"��
$"
 1/�$"

0PI�Z<Q[�fkIhjQ][�]N�jPQh�gIhI<gEP�q<h�j]�<hX�qPs�dY<[[Igh��Y]E<Y�<kjP]gQjs�hj<NN��N<gZIgh�

I[OQ[IIgh��<[G�O]pIg[ZI[j�]NNQEQ<Yh�<gI�[]j�IZDg<EQ[O�<[G�QZdYIZI[jQ[O�[<jkgI�D<hIG

<ddg]<EPIh���EIgj<Q[Ys�[]j�j]�jPI�IrjI[j�gIfkQgIG�N]g�INNIEjQpI�EYQZ<jI�EP<[OI�ZQjQO<jQ][�<[G

<G<dj<jQ][���IpI[�jP]kOP�DIhj�dg<EjQEI�Ir<ZdYIh�IrQhj��<[G�DI[INQjh�<gI�EYI<gYs�gIE]O[QvIG�

��



0PI�gIhI<gEP�q<h�GIhQO[IG�j]�E]pIg�<�Dg]<G��jg<[hGQhEQdYQ[<gs�Eg]hh�hIEjQ][�]N��gQhP

dg<EjQjQ][Igh��q]gXQ[O�<j�p<gQ]kh�hE<YIh�<[G�qQjP�GQNNIgQ[O�dIghdIEjQpIh�<[G�j]kEPd]Q[jh�qQjP

[<jkgI��0PI�G<j<�<[<YshQh�q<h�<�jPgII�hj<OI�dg]EIhh�j]�gIpI<Y�jPI�d<jjIg[h�]N�jPQ[XQ[O�Q[

gIY<jQ][�j]�"D��Q[��gIY<[G��Q[�]gGIg�j]�QGI[jQNs�h]EQ<Y�<[G�<jjQjkGQ[<Y�D<ggQIgh��0PI�hjkGs

h]kOPj�j]�IrdY]gI�jPI�ZIEP<[QhZh�jP<j�jgQOOIg�D<ggQIgh�j]�Q[[]p<jQ][�khQ[O�<�Ng<ZIq]gX

GIgQpIG�Ng]Z�jPI�hjkGs�]N�<[�Q[jIgpI[jQ][�Q[�.]jjIgG<Z���[�j]j<Y��ÆÄ�Ir<ZdYIh�]N�QZd<hhI

jgQOOIgh�qIgI�QGI[jQNQIG�jPg]kOP]kj�jPI�hjkGs��qQjP�[IO<jQpI�Ng<ZQ[O�<gQhQ[O�<h�<[

]pIg<gEPQ[O�QhhkI���[�<GGQjQ][��<�O<d�Q[��gIY<[G�h�E]YYIEjQpI�EkYjkg<Y�E][hEQ]kh[Ihh�<g]k[G�jPI

p<YkI�]N�jgIIh�<[G�q]]GY<[Gh�q<h�<dd<gI[j�

�j�<ddI<gh�jP<j�jPI�P]YG�kd�Q[�jPI�QZdYIZI[j<jQ][�]N�[<jkgI�D<hIG�<ddg]<EPIh�N]g�EYQZ<jI

EP<[OI�<G<dj<jQ][�Qh�GkI�j]�<�g<[OI�]N�GIIdIg��Z]gI�E]ZdYIr�QhhkIh�jP<[�<��hj<jQE�X[]qYIGOI

O<d��]g�jPI�Y<EX�]N�j]]Yh�<[G�G<j<���<YjP]kOP�jPIhI�dg]DYIZh�G]�<Yh]�IrQhj��+<gjQEQd<[jh�Q[�jPI

hjkGs�hP]qIG�<�GIId�gIhdIEj�N]g�[<jkgI�<[G�DQ]GQpIghQjs��q<[jIG�j]�q]gX�qQjP�[<jkgI�<h

]dd]hIG�j]�<O<Q[hj�Qj��<[G�qIgI�IZ]jQpI�<D]kj��gIY<[G�d<hj�ph�dgIhI[j���YY�Q[jIgpQIqIIh�NIYj

jP<j�jPIs�P<G�qQj[IhhIG�GIOg<G<jQ][�<[G�GIEYQ[I�]N��gIY<[G�h�[<jkgI�<[G�E]k[jgshQGI�Q[�jPIQg

YQNIjQZIh�<[G�Q[GQE<jIG�<�qQYY�j]�Z<XI�d]hQjQpI�EP<[OI���]qIpIg��jPIs�NgIfkI[jYs�GgIq

GQhjQ[EjQ][h�DIjqII[�jPIQg�Y<[Ok<OI��<OI[G<�<[G�p<YkIh��<[G�jP]hI�]N��]jPIgh����j�ZQOPj�DI

jP<j�kdj<XI�]N�"D��Q[��gIY<[G�Qh�hY]q�GkI�[]j�j]�<Ejk<Y�D<ggQIgh���Dkj�GkI�j]�E]ZdYIr�

k[GIgYsQ[O� GIId�g]]jIG�EkYjkg<Y�DQ<hIh��hkEP�<h�[IO<jQpI Ng<ZQ[O��E]hjh�<[G�Q[hkg<[EIh��<[G

E]Zd]k[GIG�QhhkIh�<[G�NIIGD<EXh�Q[�jPI�qQGIg�N]]G�hshjIZ�

0]�]pIgE]ZI�jPI�jgQOOIgQ[O�]N�QZd<hhIh�hkEP�<h�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ��<[G�j]�DkQYG

j]q<gGh�h]EQ<Y�<[G�IE]Y]OQE<Y�gIhQYQI[EI�Q[�j<[GIZ��]dI[�<[G�jg<[hd<gI[j�GQ<Y]OkI�qQjP�<

GQpIghI�g<[OI�]N�E]YY<D]g<j]gh�Qh�XIs���[�PQh�Q[jIgpQIq��jPI�$+7��[pQg][ZI[j<Y� I<G�hd]XI

<D]kj�Eg]hh�GId<gjZI[j�<[G�IpI[�Eg]hh�hIEj]g<Y�GQhEkhhQ][h�<[G�I[O<OIZI[jh��Dkj�PI

d]Q[jIG�]kj�jP<j�OgI<jIg�Z<hh�<[G GQpIghQjs Qh�[IIGIG� 
][pIgh<jQ][h�<g]k[G�[<jkgI�<gI�hjQYY

P<ddI[Q[O�Q[�<[�IEP]�EP<ZDIg�

�]qIpIg��q]gXQ[O�qQjP�<�GQpIghI�g<[OI�]N�hj<XIP]YGIgh�DgQ[Oh�Qjh�]q[�EP<YYI[OIh�Q[�jPI

gIE]O[QjQ][�]N��<[G�<p]QG<[EI�]N��jPI�[IO<jQpI�Ng<ZQ[O�]N�GQNNIgI[j�dI]dYI�<[G�h]EQIj<Y

Og]kdh��0PI��gQhP�.]s<Y��E<GIZs��qPQjI�d<dIg�PQOPYQOPjIG�jP<j�h]ZI�]N�jPIhI�EP<YYI[OIh�E<[

DI�<GGgIhhIG�Ds Z<[<OQ[O�gIY<jQ][hPQdh <[G�Z<Q[j<Q[Q[O jgkhj��<[G�I[O<OQ[O�I<gYs�j]

E]�GIhQO[�<[G�DkQYG�<�hP<gIG�k[GIghj<[GQ[O�¥�]YOIg�Ij�<Y��ÃÁÃÃ¦� �]qIpIg��jPI�h<ZI�gId]gj

G]Ih�<EX[]qYIGOI�jP<j E]�dg]GkEjQ][�E]hjh�Z]gI�N]g <YY�hj<XIP]YGIgh��Dkj�hkEP�E]hjh�<gI

OI[Ig<YYs�]NNhIj�Ds�jPI�PQOPIg�INNIEjQpI[Ihh�]N�hkEP�<ddg]<EPIh�

�j�hIIZh�Ng]Z�jPI�hjkGs�jP<j�Q[g]<Gh�<[G�dg]OgIhh�j]q<gGh�"D��P<pI�DII[�Z<GI�Q[��gIY<[G

Ds�Q[GQpQGk<Yh�<[G�Q[GQpQGk<Y�dg]WIEjh�][�jPI�Og]k[G��P]qIpIg�<�E]]gGQ[<jIG�<ddg]<EP�<[G

Q[hjQjkjQ][<Y�hkdd]gj�Qh�Y<EXQ[O��+]YQEQIh�<g]k[G�Y<[G�khI�<gI�EkggI[jYs�Q[�GQgIEj�]dd]hQjQ][�j]

I<EP�]jPIg�<[G�jPQh�Qh�gIhkYjQ[O�Q[�[IO<jQpI�QZd<Ejh�][�D]jP�dI]dYI�<[G�[<jkgI�][�jPQh�QhY<[G�

�]pIg[<[EI�hjgkEjkgIh�jP<j�<gI�j]d�G]q[�<[G�jIEP[]Eg<jQE�Q[p]XI�gIhQhj<[EI�j]�Q[[]p<jQ][��

��



O]pIg[<[EI�hP]kYG�Q[hjI<G�DI�hII[�<h�<�ZIEP<[QhZ�j]�dg]pQGI�hkdd]gj��OkQG<[EI�<[G�jPI

GIpIY]dZI[j�]N�E<d<EQjs�N]g�dY<EI�D<hIG�Q[QjQ<jQpIh�jP<j�YI<pI�g]]Z�N]g�EgI<jQpQjs�¥�IgXIh

ÃÁÁÈ��;QpX]pQE�ÃÁÂÆ¦�� ]E<Y�E]]dIg<jQ][�Qh�gIfkQgIG�j]�I[hkgI�][O]Q[O�hkEEIhh�]N�"D���OQpQ[O

gQhI�j]�<�[IIG�N]g�qIYY�GIhQO[IG�O]pIg[<[EI d<gj[IghPQdh j]�PIYd�j]�IZDIG�hEQI[jQNQE

X[]qYIGOI�Q[�jPI�Y]E<Y EkYjkgI ¥�g<[jvIhX<XQ�Ij�<Y�� ÃÁÃÁ¦�

0PI�jPI]gs�]N�jPI�<G<djQpI�gIhQYQI[EI�EsEYI�¥�]YYQ[O��ÂÊÉÇ���<jP���I<[�<[G��<jvZ<Qg��ÃÁÂÆ¦

jIYYh�kh�jP<j�hshjIZQE�ZIZ]gs�Qh�pQj<Y�N]g�Z]pQ[O�Ng]Z�E]YY<dhI�Q[j]�jPI�gI]gO<[Qh<jQ][�dP<hI�

�j�Qh�jPIgIN]gI�IhhI[jQ<Y�jP<j�[<jkgI�<[G�DQ]GQpIghQjs�<EjQ][�dY<[h�<[G�d]YQEQIh�gIE]O[QhI�jPI

hE<YI�]N�jPI�EkggI[j�IE]Y]OQE<Y�EgQhQh��<[G�jPI�dg<EjQEIh�<[G�jP]kOPj�dg]EIhhIh�jP<j�P<pI

E<khIG�<[G�E][jQ[kI�j]�Ir<EIgD<jI�jPI�QhhkIh�

1YjQZ<jIYs��jPQh�hjkGs�P<h�hP]q[�jP<j�Q[�jPI��gQhP�E][jIrj��]kg�EkYjkg<Y�[]gZh��DIYQINh�<[G

p<YkIh�P<pI�Z]pIG�<q<s�Ng]Z�]kg�E][[IEjQ][�qQjP�[<jkgI��<[G�j]�I<EP�]jPIg��0]�GIpIY]d�<

hshjIZh�<ddg]<EP�j]�E]YY<D]g<jQ][��D<EXOg]k[G��PQhj]gs�<[G�EkYjkgI�[IIG�j]�DI�gIE]O[QhIG

<[G�<EX[]qYIGOIG�<h�pQj<Y�DkQYGQ[O�DY]EXh�]N�dI]dYI�h�dIghdIEjQpIh��0]�DI�INNIEjQpI�

E]YY<D]g<jQpI�INN]gjh�j]q<gGh�DkQYGQ[O�gIhQYQI[EI�Zkhj�DI�IrdYQEQjYs�D<hIG�][��<[G�Q[N]gZIG

Ds��jPI�I[pQg][ZI[j<Y��IE]Y]OQE<Y��h]EQ<Y��<[G�IE][]ZQE�GgQpIgh�<[G Gs[<ZQEh�]N�<�d<gjQEkY<g

dY<EI��<[G�Zkhj�DI�Q[jIOg<jIG�<Eg]hh�<�g<[OI�]N�YQ[XIG hE<YIh�¥+QEXIjj�Ij�<Y���ÃÁÁÅ¦��Q�I��Y]E<Y

<[G�[<jQ][<Y�"�$h��Y]E<Y��gIOQ][<Y��<[G�[<jQ][<Y�O]pIg[ZI[jh��Q[jIg[<jQ][<Y�G][]g�<OI[EQIh

<[G�]jPIg�]gO<[Qh<jQ][h��<[G�k[QpIghQjQIh�<[G�gIhI<gEP�EI[jgIh�

È� .�
$!!�"��0�$"/

Ɣ 0g<[hN]gZ<jQ][<Y�jPQ[XQ[O�<[G�hQO[QNQE<[j�Q[pIhjZI[j�Qh�gIfkQgIG�j]�<GGgIhh�jPI

G]q[q<gG�jgI[G�Q[��gIY<[G�h�DQ]GQpIghQjs��qQjP�jPI�<QZ�]N�<EPQIpQ[O�ZkYjQdYI�DI[INQjh

]N�h]EQ<Y��IE]Y]OQE<Y�<[G�IE][]ZQE�gIhj]g<jQ][�<[G�gIhQYQI[EI�j]�jPI�INNIEjh�]N�E]ZQ[O

EYQZ<jQE�EP<[OI�

Ɣ �[]qYIGOI�E]�dg]GkEjQ][�Qh�IrdI[hQpI�Dkj�Qh�IhhI[jQ<Y�N]g�E]ZZk[Qjs�I[O<OIZI[j

<[G�d<gjQEQd<jQ][�jP<j�Qh�ZI<[Q[ONkY�<[G�Y][O�jIgZ��/QO[QNQE<[j�Q[pIhjZI[j�Qh�gIfkQgIG

j]�Q[jIOg<jI�<[G�IZDIG�[<jkgI�D<hIG�<ddg]<EPIh�Q[�Y]E<Y�<[G�E]ZZk[Qjs�hIjjQ[Oh�

<[G�j]�I[hkgI�jP<j�jPI�[<jkg<Y�I[pQg][ZI[j�Qh�Q[E]gd]g<jIG�Q[j]�E]ZZk[Qjs

E][pIgh<jQ][�<[G�Y]E<Y�GIpIY]dZI[j�dY<[h�

Ɣ .IhI<gEP�Nk[GQ[O�hP]kYG�<YY]q�hd<EI�N]g�EgI<jQpQjs��IZIgOI[EI�<[G�Q[[]p<jQ][�Q[

Y]E<YYs�I[O<OIG�dg]WIEjh���jPI�Q[hjQjkjQ][�hP]kYG�dg]pQGI�jPI�hE<NN]YGQ[O�<[G�hkdd]gj�

jPI�<EjQ][h�hP]kYG�DI�dgIhEgQDIG�Ds�hj<XIP]YGIgh�][�jPI�Og]k[G�

Ɣ �gI<jIg�IZdP<hQh�[IIGh�j]�DI�dY<EIG�][�[<jkgI�D<hIG�<ddg]<EPIh�j]�<G<dj<jQ][

qQjPQ[�jPI�IrQhjQ[O�Ng<ZIq]gX���IrQhjQ[O�Ng<ZIq]gXh�<[G�dY<[h�hkEP�<h�jPI�"<jQ][<Y

�IpIY]dZI[j�+Y<[�¥"�+¦��Y]E<Y�<kjP]gQjQIh°�EYQZ<jI�<EjQ][�dY<[h�<[G�DQ]GQpIghQjs

<EjQ][�dY<[h��0PI�DQ]GQpIghQjs�EgQhQh�hP]kYG�DI�<j�jPI�N]gINg][j�]N�Q[hjQjkjQ][h�q]gXQ[O

��



][�EYQZ<jI�<EjQ][�hkEP�<h�jPI�
YQZ<jI��EjQ][�.IOQ][<Y�$NNQEIh�¥
�.$h¦�]g�
YQZ<jI

�gIY<[G�

Ɣ �Q]GQpIghQjs��EjQ][�+Y<[h�hP]kYG�DI�GIpIY]dIG Q[�j<[GIZ qQjP�
YQZ<jI��EjQ][�+Y<[h�

<[G�E]�EgI<jIG�jPg]kOP�<�E][hkYj<jQ][�dg]EIhh�jP<j�Q[EYkGIh�I[O<OIZI[j�qQjP

Y<[G]q[Igh��"�$h�<[G�E]ZZk[Qjs�Og]kdh��IE]Y]OQhjh��
�.$h��jPI��+���Y]E<Y

DkhQ[IhhIh��hEP]]Yh�<[G�IGkE<jQ][<Y�Q[hjQjkjQ][h�

Ɣ �[GQE<j]gh�khIG�N]g�jg<EXQ[O�dg]OgIhh�][�EYQZ<jI�EP<[OI�<G<dj<jQ][�hP]kYG�Q[EYkGI

Q[GQE<j]gh�][��gIhj]g<jQpI��<EjQ][��Q�I��<EjQ][�jP<j�Q[EYkGIh�[<jkgI�<[G�PIgQj<OI

dg]jIEjQ][�<[G�gIhj]g<jQ][���kgjPIgZ]gI��Q[GQE<j]gh�][�dg]OgIhh�]N�NkgjPIgQ[O

d<gjQEQd<jQ][�hP]kYG�<Yh]�DI�Q[EYkGIG��DIE<khI IZd]qIgZI[j ]N�E]ZZk[QjQIh�<[G

hjgIIj�YIpIY�q]gXIgh�Qh�EgkEQ<Y�j]�ZIIj�Q[jIg[<jQ][<Y�EP<YYI[OIh�qQjP�Y]E<Y�<EjQ][��h]

Q[GQE<j]gh�][�dg]OgIhh�]N�NkgjPIgQ[O�d<gjQEQd<jQ][�hP]kYG�<Yh]�DI�Q[EYkGIG�

Ɣ �<gYs�I[O<OIZI[j�Qh�XIs��<[G�QGI[jQNQE<jQ][�]N�hj<XIP]YGIgh�hP]kYG�DI�G][I

hshjIZ<jQE<YYs�N]YY]qQ[O�DIhj�dg<EjQEI��$dd]gjk[QjQIh�hP]kYG�DI�h]kOPj�j]�q]gX�<Eg]hh

hIEj]gh��dkDYQE� �dgQp<jI�d<gj[IghPQd��qQjP�dI]dYI�Ng]Z�GQpIghI�D<EXOg]k[Gh�

.IdgIhI[j<jQ][�Ng]Z�Y]E<Y�dI]dYI�]g�dI]dYI�qQjP�Y]E<Y�X[]qYIGOI�qQYY�DgQ[O�GIdjP�j]

dg]WIEjh�

Ɣ 7PI[�NQghj�OIjjQ[O�j]OIjPIg� �Y]]X�]kj�N]g�QZd<hhI�ZIEP<[QhZh��hkEP�<h�E][NYQEj

Q[NIEjQ][�]g�GQNNIgI[j�dIgEIdjQ][h�]N�gQhX���GGgIhh�jPIhI�QhhkIh�<h�jPIs�<gQhI�Ds�YIjjQ[O

dI]dYI�NkYYs�IrdgIhh�jPIQg�E][EIg[h�<[G�<GGgIhh�jPIZ�GQgIEjYs���]g�E][NYQEj�Q[NIEjQ][�

Qj�Qh�]NjI[�<GpQh<DYI�j]�Gg<q�kd�<�EYI<g�ZIZ]g<[GkZ�]N�k[GIghj<[GQ[O�h]�<YY�d<gjQIh

Q[p]YpIG�X[]q�<D]kj�jPIQg�g]YIh�<[G�gIhd][hQDQYQjQIh��Dkj�<Yh]�qP<j�j]�IrdIEj�

Ɣ �]g�GQNNIgI[j�dIgEIdjQ][h�]N�Q[[]p<jQ][�gQhX�jgs�j]�Dg]<GI[�jPI�Ng<ZIq]gX�qQjPQ[

qPQEP�gQhX�Qh�GINQ[IG�<[G�<hhIhhIG���N�gQhXh�Ng]Z�EYQZ<jI�EP<[OI�<[G�DQ]GQpIghQjs�Y]hh

<gI�N<Ej]gIG�Q[��jPI�hIIZQ[O�OgI<jIg�k[EIgj<Q[js�N]g�[<jkgI�D<hIG�<ddg]<EPIh�¥Q[

E]Zd<gQh][�j]�I[OQ[IIgQ[O�h]YkjQ][h¦�]NjI[��GQh<ddI<gh��<h�I[OQ[IIgQ[O�h]YkjQ][h�<gI

Ird]hIG�j]�hQZQY<g�k[fk<[jQNQ<DYI�gQhXh���IId�<[�]dI[�ZQ[G�N]g�PsDgQG�h]YkjQ][h��Dkj

dkhP�N]g�NkYYs�[<jkgI�D<hIG�<ddg]<EPIh�<h�jPIs�jI[G�j]�P<pI�<�PQOPIg�DQ]GQpIghQjs

DI[INQj�

Ɣ ��[<jkgI�D<hIG�<G<dj<jQ][�<ddg]<EP�qQYY�[IEIhh<gQYs�I[j<QY�<�GQNNIgI[j�ZQ[GhIj�jP<[

<[�I[OQ[IIgQ[O�h]YkjQ][��jPIgI�qQYY�DI�hkgdgQhIh�<[G�k[<[jQEQd<jIG�EP<[OIh��.IOkY<g

Z][Qj]gQ[O�qQYY�DI�[IIGIG��<h�ZQOPj�gIOkY<g�Q[jIgpI[jQ][��k[jQY�jPI�hshjIZ�DIE]ZIh

hIYN�hkhj<Q[Q[O���j�<Yh]�P<h�j]�DI�<EEIdjIG�jP<j�jPI�h]YkjQ][�qQYY�[]j�<Yq<sh��Y]]X�jPI

h<ZI���Q�I��jP<j�jPI�<IhjPIjQE�fk<YQjQIh�]N�jPI�dg]WIEj�qQYY�EP<[OI�]pIg�jQZI��0PQh�E]kYG

DI�hII[�<h�<[�<Gp<[j<OI��<h�Qj�<YY]qh�N]g�dg]pQhQ][�]N�p<gQIjs�<[G�<�ZI<hkgI�]N�jPI

hI<h][h�d<hhQ[O�

Ɣ �[hkgI�jP<j�E]hjh�]N�EYQZ<jI�EP<[OI�QZd<Ejh�pIghkh�<G<dj<jQ][�]djQ][h�<gI�[]j�Wkhj

E]Zd<gIG�Ng]Z�<[�IE][]ZQE�dIghdIEjQpI��Dkj�jP<j�h]EQIj<Y�O]pIg[<[EI�gIh]kgEIh�<[G

[<jkg<Y�E<dQj<Y�<gI�N<Ej]gIG�Q[�<h�jPIhI�E<[�PIYd�k[Y]EX�jPI�gIh]kgEIh�[IIGIG�N]g

EYQZ<jI�EP<[OI�<G<dj<jQ][�

��



É� .INIgI[EIh

�PIg[�����ÃÁÂÂ���g]Z�N<QY�h<NI�j]�h<NI�j]�N<QY��/khj<Q[<DQYQjs�<[G�gIhQYQI[EI�Q[�jPI�[Iq�kgD<[

q]gYG�� <[GhE<dI�<[G�1gD<[�+Y<[[Q[O�ÂÁÁ��ÄÅÂ���ÄÅÄ

�IgXIh�����ÃÁÁÈ��
]ZZk[Qjs�D<hIG�E][hIgp<jQ][�Q[�<�OY]D<YQvIG�q]gYG��+g]EIIGQ[Oh�]N�jPI

"<jkg<Y��E<GIZs�]N�/EQI[EIh�¥1/�¦�ÂÁÅ��ÂÆÂÉÉ ÂÆÂÊÄ

�QIhDg]IX�����.���
��������!��0IgZIIg��������!���Y]hjIgZ<[[��<[G�+���<D<j��ÃÁÂÅ��.IjPQ[XQ[O

D<ggQIgh�j]�<G<dj<jQ][��!IEP<[QhZ�D<hIG�IrdY<[<jQ][�]N�QZd<hhIh�Q[�jPI�O]pIg[<[EI�]N�<[

Q[[]p<jQpI�<G<dj<jQ][�ZI<hkgI���Y]D<Y��[pQg][ZI[j<Y�
P<[OI�ÃÇ��ÂÁÉ�ÂÂÉ�

�]YOIg��+���+���gIgIj][��$���g<[j��<[G����0]g[Is��ÃÁÃÃ��.���7PQjI�+<dIg���IjjIg�j]OIjPIg�

X[]qYIGOI�E]�dg]GkEjQ][�N]g�<�hkhj<Q[<DYI�h]EQIjs��.]s<Y��gQhP��E<GIZs���kDYQ[�

�]qI��
���/E]jj������/ZQjP������
P<ZDIgY<Q[������<[G� ��
Y<pIs��ÃÁÃÂ��"<jkgI�D<hIG�/]YkjQ][h

N]g�EYQZ<jI�EP<[OI�Q[�jPI�1�����.Id]gj�Ds�jPI��gQjQhP��E]Y]OQE<Y�/]EQIjs��
P��Ê

�gQGOIh��0��/����������Q[O��������/QZZ��!��7���IEX�����
]YYQ[h��-�� ]GGIg��<[G�.�����!]P<[�

IGQj]gh��ÃÁÃÂ���[jIg[<jQ][<Y�OkQGIYQ[Ih�][�[<jkg<Y�<[G�[<jkgI�D<hIG�NI<jkgIh�N]g�NY]]G�gQhX

Z<[<OIZI[j��1�/���gZs��[OQ[IIg�.IhI<gEP�<[G��IpIY]dZI[j�
I[jIg��6QEXhDkgO��!/�

�kYY]EX��
��<[G�.��!]ggQh][��ÃÁÂÉ����[<jQ][<Y�DQ]GQpIghQjs�IrdI[GQjkgI�gIpQIq�N]g��gIY<[G�

�Q[<Y�dg]WIEj�gId]gj��0IEP[QE<Y�.Id]gj��1
��


]YYQIg��!��<[G�!���]kgXI��ÃÁÃÁ��0PI�E<hI�N]g�Z<Q[hjgI<ZQ[O�[<jkgI�D<hIG�h]YkjQ][h�Q[j]

Q[jIOg<jIG�E<jEPZI[j�Z<[<OIZI[j�Q[��gIY<[G���Q]Y]Os�<[G��[pQg][ZI[j��+g]EIIGQ[Oh�]N�jPI

.]s<Y��gQhP��E<GIZs�ÂÃÁ���ÂÁÈ�ÂÂÄ�

�kGYIs��"���/��/j]Yj][������IY]Xkg]p�� ���gkIOIg��"�� ]d]kXPQ[I�����!<E�Q[[][��0��/<[GqQjP�

<[G�"��/IXPg<[��ÃÁÂÁ��"<jkg<Y�h]YkjQ][h���dg]jIEjIG�<gI<h���IYdQ[O�dI]dYI�E]dI�qQjP�EYQZ<jI

EP<[OI���Y<[G��/qQjvIgY<[G��7<hPQ[Oj][��
�<[G�"Iq�9]gX��1/��

�<jP����������I<[��
�����<[G�����<jvZ<Qg�ÃÁÂÆ��"<pQO<jQ[O�jPI�<G<djQpI�EsEYI��<[�<ddg]<EP�j]

Z<[<OQ[O�jPI�gIhQYQI[EI�]N�h]EQ<Y�hshjIZh���E]Y]Os�<[G�/]EQIjs�ÃÁ���/�ÁÈÅÇÈ�ÃÁÁÃÃÅ�

�QIYGh��0��ÃÁÃÁ��0gIIh�Q[�I<gYs��gQhP�Y<q�<[G�Y]gI��.IhdIEj�N]g�]jPIg�jP<[�PkZ<[�YQNI�Q[

�kg]dI°h�PQhj]gs� �E]dhsEP]Y]Os ÂÃ��ÂÄÁ�ÂÄÈ�

�g<[jvIhX<XQ��"���6<[GIgOIgj��+���
][[]d��/���/EPQddIg������;qQIgvEP]qhX<������
]YYQIg��!���<[G

!�� ]GGIg��ÃÁÃÁ���r<ZQ[Q[O�jPI�d]YQEs�[IIGh�N]g�QZdYIZI[jQ[O�[<jkgI�D<hIG�h]YkjQ][h�Q[

EQjQIh���Q[GQ[Oh�Ng]Z�EQjs�qQGI�jg<[hGQhEQdYQ[<gs�IrdIgQI[EIh�Q[��Y<hO]q�¥1�¦���I[X�¥�IYOQkZ¦

��

https://www.liebertpub.com/journal/eco
https://www.liebertpub.com/toc/eco/12/2


<[G�+]v[<Ĕ�¥+]Y<[G¦�� <[G�1hI�+]YQEs�ÊÇ��ÂÁÅÇÉÉ�

�hIZ<[��0��<[G�!Qg<YYIh�7QYPIYZ�����ÃÁÃÂ��"<jkgI�D<hIG�h]YkjQ][h�Q[�<OgQEkYjkgI� �0PI�E<hI

<[G�d<jPq<s�N]g�<G]djQ][��6QgOQ[Q<����$�<[G�0PI�"<jkgI�
][hIgp<[Es�

�1
"��ÃÁÃÁ���1
"��Y]D<Y�/j<[G<gG�N]g�"<jkgI�D<hIG�/]YkjQ][h���khIg�NgQI[GYs�Ng<ZIq]gX�N]g

jPI�pIgQNQE<jQ][��GIhQO[�<[G�hE<YQ[O�kd�]N�"D/���Qghj��GQjQ][���1
"���Y<[G��/qQjvIgY<[G�

�]OIg��/�!�<[G�������"��7Q[jIg��ÃÁÂÁ��0PI�dhsEP]Y]Os�]N�I[pQg][ZI[j<Y�dg]DYIZh��ÄgG

IGQjQ][��0<sY]g�²��g<[EQh��"Iq�9]gX�

 I[[][��!���/E]jj��!���
]YYQIg��!����]YIs������ÃÁÂÆ���IpIY]dQ[O�OgII[�Q[Ng<hjgkEjkgI��jPQ[XQ[O��

GIpQhQ[O�<[G�<ddYsQ[O�<[�Q[jIg<EjQpI�Og]kd�D<hIG�ZIjP]G]Y]Os�N]g�dg<EjQjQ][Igh���]kg[<Y�]N

�[pQg][ZI[j<Y�+Y<[[Q[O�<[G�!<[<OIZI[j��ÆÊ��ÉÅÄ�ÉÇÆ�

 s[[�����<[G�$�"IQYY�����ÃÁÂÊ��0PI�hj<jkh�]N��1�dg]jIEjIG�P<DQj<jh�<[G�hdIEQIh�Q[��gIY<[G�

6]YkZI�Â��/kZZ<gs�$pIgpQIq��"+7/

Pjjdh���qqq�[dqh�QI�hQjIh�GIN<kYj�NQYIh�dkDYQE<jQ][h�dGN�"+7/¢ÃÁÂÊ¢6]YÂ¢/kZZ<gs¢�gjQ

EYIÂÈ�dGN

!QYYI[[QkZ��E]hshjIZ��hhIhhZI[j��ÃÁÁÆ���E]hshjIZh�<[G�PkZ<[�qIYY�DIQ[O��EkggI[j�hj<jI

<[G�jgI[Gh���hY<[G�+gIhh��7<hPQ[Oj][���
�

+QEXIjj��/�0�����
<GI[<hhh]��!� ���<[G����!���g]pI��ÃÁÁÅ��.IhQYQI[j�EQjQIh��ZI<[Q[O��Z]GIYh�

<[G�ZIj<dP]g�N]g�Q[jIOg<jQ[O�jPI�IE]Y]OQE<Y��h]EQ]�IE][]ZQE��<[G�dY<[[Q[O�gI<YZh�

 <[GhE<dI�1gD<[�+Y<[[Q[O��ÇÊ��ÄÇÊ ÄÉÅ�

+gIғp]j��kYYQ<gG������kYYQ<gG��.���<[G�/��
Y<sj][��ÃÁÂÅ���Qhj]gQE<Y�IpQGI[EI�N]g�[<jkgI
GQhE][[IEjQ][�Q[�<�ÈÁ�sI<g�jQZI�hIgQIh�]N��Qh[Is�<[QZ<jIG�NQYZh��+kDYQE�1[GIghj<[GQ[O�]N

/EQI[EI��ÃÅ��ÇÈÃ�ÇÉÁ

.<sZ][G��
����Iggs��+����gIQY��!���!QP<Q��"����<DQhEP��"���GI��IY��!����[vQ��6����g<[jvIhX<XQ��"��

�I[IYIjjQ������
<gGQ[<YIjjQ��!��� ]pQ[OIg�� ����<h[]k��
���!][jIQg]������.]DgIEPj������/OgQO[<�

����!k[<gQ�� ��<[G�
<YN<dQIjg<��
���ÃÁÂÈ���[�QZd<Ej�Ip<Yk<jQ][�Ng<ZIq]gX�j]�hkdd]gj�dY<[[Q[O

<[G�Ip<Yk<jQ][�]N�[<jkgI�D<hIG�h]YkjQ][h�dg]WIEjh��.Id]gj�dgId<gIG�Ds�jPI��� �+/���rdIgj

7]gXQ[O��g]kd�][�"<jkgI�D<hIG�/]YkjQ][h�j]�+g]Z]jI�
YQZ<jI�.IhQYQI[EI�Q[�1gD<[��gI<h�


I[jgI�N]g��E]Y]Os�²��sGg]Y]Os��7<YYQ[ON]gG��1[QjIG��Q[OG]Z�

/EPQ[GYIg��/���$�"IQYY����������Qg_��!���<ZZ��
����<hh]��6����<[X<��.���6<[��Ig�/YkQh��0����gkO�����

 <kq<<gh��/���/IDIhp<gQ��;���+khEP��!����<g<[]phXs�������PYIgj��0���"IkXQgEPI[������!<gjQ[�����

�kYYIg������!<kIgP]NIg��6���<[G�0��7gDX<��ÃÁÂÇ��!kYjQNk[EjQ][<Y�NY]]GdY<Q[�Z<[<OIZI[j�<[G

DQ]GQpIghQjs�INNIEjh��<�X[]qYIGOI�hs[jPIhQh�N]g�hQr��kg]dI<[�E]k[jgQIh���Q]GQpIghQjs

��

https://www.npws.ie/sites/default/files/publications/pdf/NPWS_2019_Vol1_Summary_Article17.pdf
https://www.npws.ie/sites/default/files/publications/pdf/NPWS_2019_Vol1_Summary_Article17.pdf



][hIgp<jQ][�ÃÆ��ÂÄÅÊ ÂÄÉÃ�

/OgQO[<������ _dIv��k[[������kD]pQX��!����Q�/<D<jQ[]��/����kZ<g��+����IYQk������.k<[Od<[�� ��

/<[��]hI������/<[EPIv��.���6<[�
<kqI[DIgOP��"���6]WQ[]pQE��;���<[G�7I[GYQ[O�� ��ÃÁÃÂ��ÁÂ��7Ps

Qh�Qj�QZd]gj<[j�j]�Ip<Yk<jI�jPI�QZd<Ejh�]N�"�/��Q[�����kZQjgk�<[G� ��7I[GYQ[O��IGQj]gh�

�p<Yk<jQ[O�jPI�QZd<Ej�]N�[<jkgI�D<hIG�h]YkjQ][h����P<[GD]]X�N]g�dg<EjQjQ][Igh��+kDYQE<jQ][h

$NNQEI�]N�jPI��kg]dI<[�1[Q][�� krIZD]kgO�

1"��ÃÁÂÊ���Y]D<Y�/khj<Q[<DYI��IpIY]dZI[j�.Id]gj�ÃÁÂÊ��0PI��kjkgI�Qh�"]q� �hEQI[EI�N]g

<EPQIpQ[O�hkhj<Q[<DYI�GIpIY]dZI[j��1[QjIG�"<jQ][h��"Iq�9]gX�

Pjjdh���hkhj<Q[<DYIGIpIY]dZI[j�k[�]gO�E][jI[j�G]EkZI[jh�ÃÅÈÊÈ�/�.¢gId]gj¢ÃÁÂÊ�dGN

7<YZhYIs�����ÂÊÊÆ���gII[q<sh�<[G�jPI�Z<XQ[O�]N�kgD<[�N]gZ�� <[GhE<dI�<[G�1gD<[

+Y<[[Q[O�ÄÄ�ÉÂ�ÂÃÈ�

7QEXI[DIgO���������!E
]gZQEX��<[G�������$Yhh][��ÃÁÃÂ���Gp<[EQ[O�jPI�QZdYIZI[j<jQ][�]N

[<jkgI�D<hIG�h]YkjQ][h�Q[�EQjQIh����gIpQIq�]N�Ng<ZIq]gXh���[pQg][ZI[j<Y�/EQI[EI�<[G�+]YQEs

ÂÃÆ�ÅÅ�ÆÄ�

;QpX]pQE��/��ÃÁÂÆ����E]ZdYIrQjs�D<hIG�GQ<O[]hjQE�j]]Y�N]g�j<EXYQ[O�qQEXIG�dg]DYIZh�

�ZIgOI[EI��
]ZdYIrQjs�<[G�$gO<[Qv<jQ][�ÂÈ�¥Å¦�

Ê� �EX[]qYIGOIZI[jh

!<[s�jP<[Xh�j]�<YY�jPI�Q[jIgpQIqIIh�qP]�OI[Ig]khYs�O<pI�kd�jPIQg�jQZI�j]�q]gX�qQjP�kh�][

jPQh�dg]WIEj��0PQh�hjkGs�q<h�]gQOQ[<YYs�<�!<hjIg�h�gIhI<gEP�dg]WIEj�]N�!���Ihj�<h�d<gj�]N�PIg

!/E�Q[��[pQg][ZI[j<Y�/khj<Q[<DQYQjs�<j�1[QpIghQjs�
]YYIOI��kDYQ[���gIY<[G��!<[s�jP<[Xh�<Yh]

j]�
���!�N]g�Q[pQjQ[O�kh�j]�OQpI�<�j<YX�Q[�ÃÁÃÂ�<[G�j]�jPI��gQhP��[pQg][ZI[j<Y�+g]jIEjQ][

�OI[Es�qP]�O<pI�kh�Nk[GQ[O�j]�E]ZdYIjI�<�gId]gj�][�jPQh�q]gX�N]g�jPI�
YQZ<jI�
P<[OI

�G<dj<jQ][��GpQh]gs�
]k[EQY�

��



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!�

²��]EPhjg<hhIg��0��ÃÁÃÃ

�ddI[GQr�Â��0<DYI�]N�+<gjQEQd<[jh

"kZDIg  ]E<jQ][���$gO<[Qh<jQ][ !<YI��
�IZ<YI

�gI<�]N�hjkGs �gI<�]N�q]gX

Â +!���Iggs� QNI !<YI �E]Y]Os ��+�+g]WIEj�!<[<OIg

Ã  IEjkgIg��1
��/EP]]Y�]N
�Q]Y]Os�<[G��[pQg][ZI[j<Y
/EQI[EI

�IZ<YI �]gIhjgs �GkE<jQ][�������GpQh]g�j]
+I<jY<[Gh�
]k[EQY

Ä �Q]GQpIghQjs�$NNQEIg��
]k[js

]k[EQY

�IZ<YI �E]Y]Os  ]E<Y��kjP]gQjs��d]YQEs

Å +!��7]]GY<[Gh�]N��gIY<[G !<YI �E]Y]Os �E]Y]Os

Æ �E]Y]OQhj���]gG�"<�!][< !<YI �E]Y]Os �E]Y]Os��dI<jY<[Gh

Ç .IhI<gEP�$NNQEIg��0I<O<hE !<YI �E]Y]Os��+P��;]]Y]Os +]YQEs�gIhI<gEP

È 
]QYYjI�"<jkgI !<YI �[OQ[IIgQ[O���[pQg][ZI[j<Y
/khj<Q[<DQYQjs

"<jkgI���Q]GQpIghQjs

É 
<jEPZI[jh�1[Qj���+� �IZ<YI �sGg]OI]Y]Os 7<jIg�d]YQEs

Ê  IEjkgIg��1
��/EP]]Y�]N
�[OQ[IIgQ[O

!<YI �[pQg][ZI[j<Y��[OQ[IIgQ[O �GkE<jQ][

ÂÁ �rIEkjQpI��[OQ[IIg��
]
] !<YI �[OQ[IIgQ[O �g<Q[<OI��QpQhQ][��dkDYQE
hIEj]g

ÂÂ $NNQEI�]N�+kDYQE�7]gXh
¥$+7¦

!<YI �[OQ[IIgQ[O �Y]]G�.QhX�!<[<OIZI[j�
+kDYQE�/IEj]g

ÂÃ 0QYY<OI��<gZIg��7IhjZI<jP !<YI �OgQEkYjkgI �<gZQ[O���ÃÁÉP<

ÂÄ �<Qgs��<gZIg��7IhjZI<jP !<YI �OgQEkYjkgI �<gZQ[O���ÄÁÁP<

ÂÅ  <[G�$q[Ig��7IhjZI<jP �IZ<YI +hsEP]Y]Os �hj<jI�!<[<OIZI[j���ÂÇÆP<

ÂÆ 
YQZ<jI�
P<[OI�
]ZZQjjII�
�[�0<QhEI

!<YI �I[jQhjgs "�$

ÂÇ 
]k[EQYY]g���kDYQ[�
Qjs

]k[EQY

�IZ<YI �[pQg][ZI[j<Y�/EQI[EI �[pQg][ZI[j<Y��GkE<jQ][�
/khj<Q[<DQYQjs�
][hkYj<[j

ÂÈ /I[Q]g�+]YQEs�!<XIg�����! �IZ<YI �OgQEkYjkgI +]YQEs��$gO<[QE��<gZIg



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!�

²��]EPhjg<hhIg��0��ÃÁÃÃ

�ddI[GQr�Ã���Ij<QYIG�!IjP]G]Y]Os�<[G�!Q[G�!<d

�[�j]j<Y�ÂÈ�hIZQ�hjgkEjkgIG�dIgh][<Y�Q[jIgpQIqh�qQjP��gQhP�d]YQEs�Z<XIgh��IE]Y]OQhjh��I[OQ[IIgh�

dY<[[Igh��"�$h��hIZQ�hj<jI�D]GQIh�<[G�gIdgIhI[j<jQpIh�Ng]Z�N<gZQ[O�<[G�N]gIhjgs�]gO<[Qh<jQ][h�qIgI

E][GkEjIG�DIjqII[�!<s�<[G��kYs�ÃÁÃÁ��0PI�Q[jIgpQIqIIh�qIgI�QGI[jQNQIG�jPg]kOP�dIgh][<Y

dg]NIhhQ][<Y�E][j<Ejh�<[G�hIYIEjIG�j]�gIdgIhI[j�ZkYjQdYI�hjg<j<�]N�h]EQIjs�q]gXQ[O�Q[�D]jP�kgD<[�<[G

gkg<Y�E][jIrjh�

0PI�Q[jIgpQIq�GIhQO[�q<h�D<hIG�<g]k[G�jPI�IrdY]g<jQ][�]N�N]kg�j]dQEh��Q¦�jPI�dg]NIhhQ][<Y�D<EXOg]k[G

<[G�IrdIgQI[EIh�qQjP�Y<[G�Z<[<OIZI[j�]g�Y<[G�gIY<jIG�d]YQEs��QQ¦�jPI�EkggI[j�YIpIYh�]N�k[GIghj<[GQ[O

]N�jPI�h]EQ]�IE]Y]OQE<Y�gQhXh�<hh]EQ<jIG�qQjP�EYQZ<jI�EP<[OI�<[G�DQ]GQpIghQjs�Y]hh��QQQ¦�GgQpIgh�<[G

D<ggQIgh�<Eg]hh�<YY�hIEj]gh�j]�hshjIZ<jQE<YYs�E][hQGIgQ[O�[<jkgI�D<hIG�<ddg]<EPIh��<[G�Qp¦�EkggI[j

dg]OgIhh�j]q<gGh�hshjIZh�jPQ[XQ[O�<ddg]<EPIh�j]�E]ZDQ[IG�h]EQ]�IE]Y]OQE<Y�EP<YYI[OIh��0PI

Q[jIgpQIqh�GQNNIgIG�Q[�YI[OjP�DIjqII[�ÄÁ�<[G�ÅÆ�ZQ[kjIh�I<EP��<[G�qIgI�<kGQ]�gIE]gGIG�<[G

jg<[hEgQDIG�

0PI�hjkGs�khIG�Og]k[GIG�jPI]gs�ZIjP]G]Y]Os�<G<djIG�Ng]Z�¥/jg<khh�<[G�
]gDQ[��ÂÊÊÇ¦�N]g�jPI

<[<YshQh�]N�jPI�Q[jIgpQIq�Z<jIgQ<Y�¥�QO��Â¦�

/0�+�À� /0�+�Á� /0�+�Â�

�QO��Â��
]GQ[O�dg]EIhh�<[G�G<j<�<[<YshQh�khQ[O�jPI�Og]k[GIG�jPI]gs�<ddg]<EP

/jId�Â��/kDhj<[jQpI�
]GQ[O

0PI�jg<[hEgQdjh�qIgI�E]GIG�khQ[O�"6�6$�Q[�]gGIg�j]�E]YY<jI�jPIZ<jQE�<gI<h�hkEP�<h�h]EQ]�IE]Y]OQE<Y

QhhkIh�Q[��gIY<[G��dg]OgIhh�j]q<gGh�I[pQg][ZI[j<Y�EP<YYI[OIh�<j�d]YQEs�YIpIY��X[]qYIGOI�]N�"D��

<jjQjkGIh�D]jP�d]hQjQpI�<[G�[IO<jQpI��k[GIghj<[GQ[O�]N�gQhXh�<[G�DI[INQjh��<[G�hshjIZh�jPQ[XQ[O�<[G

E]YY<D]g<jQpI�hXQYYh��0PI�]dI[�E]GQ[O�dg]EIhh�Qh�GIdQEjIG�<h�[]GIh�Q[�<�ZQ[G�Z<d�Q[��QO��Ã�



�QO��Ã��$dI[�E]GQ[O�[]GIh�<[G�EYkhjIgh�Q[�"6�6$

/jId�Ã��0PI]gIjQE<Y�
]GQ[O

�[�<�hIE][G�hjId��<[�IrdY]g<jQ][�]N�jPI�jg<[hEgQdjh�q<h�k[GIgj<XI[�<[G�<ddYQIG�<O<Q[hj�jPI�jPI]gIjQE<Y

Ng<ZIq]gX GIgQpIG�Ng]Z��QIhDg]IX�Ij�<Y�¥ÃÁÂÅ¦��0PQh Ng<ZIq]gX�E][hQhjh�]N�jPI�gIE]O[QjQ][�]N

GQNNIgI[j�QZd<hhI�ZIEP<[QhZh�<gQhQ[O�Ng]Z�O]pIg[<[EI�dg]EIhhIh�Q[�jPI�<ddYQE<jQ][�]N�[<jkg<Y�P<v<gG

Z<[<OIZI[j�

�h�ZI[jQ][IG�Q[�jPI�Q[jg]GkEjQ][��ZIEP<[QhZh�<gI�k[GIghj]]G�<h�d<jjIg[h�]N�Q[jIg<EjQ][�DIjqII[

<Ej]gh�jP<j�DgQ[O�<D]kj�EP<[OI�Q[�jPI�O]pIg[<[EI�dg]EIhh�jP<j�YI<G�j]�d]YQEs�QZd<hhIh��0PI�QGI[jQNQIG

ZIEP<[QhZh�<gI�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ��jPI�Ng<ZI�d]Y<gQv<jQ][�ZIEP<[QhZ��<[G�jPI�E][NYQEj

Q[NIEjQ][�ZIEP<[QhZ� 0PI�Q[jIgpQIq�jg<[hEgQdjh�qIgI hEgkjQ[QhIG�j]�gIpI<Y�Ir<ZdYIh�]N�IQjPIg�gI<Y�YQNI

IrdIgQI[EIh�OQpI[�Ds�jPI�d<gjQEQd<[jh�qPIgI�jPI�ZIEP<[QhZh�qIgI�<dd<gI[j���]g�Q[�dIgEIQpIG�

E][EIdjk<Y�hEI[<gQ]h�OQpI[�<h�Ir<ZdYIh�Q[�gIhd][hI�j]�Q[jIgpQIq�fkIhjQ][h���Zd<hhIh�<gI�d<jjIg[h�]N

DIP<pQ]kg�Q[�Q[GQpQGk<Yh�]g�Og]kdh�jP<j�E<khI�[]pIY�Q[jIgpI[jQ][h�j]�N<QY���]qIpIg�jPIs�<gI�[]j�<

hj<YIZ<jI�qPIgI�[]jPQ[O�P<ddI[h��g<jPIg�<�hQjk<jQ][�qPIgI�Q[jIg<EjQ][h�E][jQ[kI��]g�IpI[�Q[EgI<hI�

Dkj�jPI�dg]WIEj�]g�dg]EIhh�G]Ih�[]j�E][jQ[kI�]g�GIpIY]d��0PI�QZd<hhI�ZIEP<[QhZh�<gI�]kjE]ZI

d<jjIg[h�]N�DIP<pQ]kg�<h�<�gIhkYj�]N�p<gQ]kh�jgQOOIgh�

�]g�jPQh�gI<h][��jPI�G<j<�<[<YshQh�h]kOPj�j]�NQ[G�IpQGI[EI�]N�jPI�QZd<hhI�ZIEP<[QhZh�DIQ[O�IQjPIg

jgQOOIgIG�pQ<�EIgj<Q[�<EjQ][h�]g�dIgEIdjQ][h��]g�<p]QGIG�jPg]kOP�GQNNIgI[j�<ddg]<EPIh�<[G

E]YY<D]g<jQpI�INN]gjh���IhEgQdjQ][h�]N�jPI�O]pIg[<[EI�N<QYkgIh�jP<j�jgQOOIgIG�p<gQ]kh�QZd<hhI

ZIEP<[QhZh�Ng]Z��QIhDg]IX�Ij�<Y��¥ÃÁÂÅ¦�qIgI�khIG�j]�GIpQhI�<�hIj�]N�XIsq]gGh�jP<j�PIYdIG�kh

GIjIEj�jPI�d<gjh�]N�Q[jIgpQIqh�qPIgI�Q[jIgpQIqIIh�qIgI�j<YXQ[O�<D]kj�h]EQIj<Y�Gs[<ZQEh�jP<j�E]kYG�DI

YQXI[IG�j]�jPIhI�ZIEP<[QhZh�¥�QOkgI�Ä¦�



�QO��Ä��0PI�QZd<hhI�ZIEP<[QhZ�Ng<ZIq]gX�¥<G<djIG�Ng]Z��QIhDg]IX�Ij�<Y��ÃÁÂÅ¦�

0PI�XIsq]gGh�Q[�D]rIh�Â�Â<�<[G�ÂD�qIgI�khIG�j]�GIjIEj�jPI�gQhX�Q[[]p<jQ][�ZIEP<[QhZ��jPI�XIsq]gGh�Q[�D]rIh�Ã�Ã<�ÃD

qIgI�khIG�j]�GIjIEj�jPI�Ng<ZI�d]Y<gQv<jQ][�ZIEP<[QhZ��<[G�jPI�XIsq]gGh�Q[�D]rIh�Ä�Ä<�ÄD�qIgI�khIG�j]�GIjIEj�jPI

Ng<ZI�d]Y<gQv<jQ][�ZIEP<[QhZ�

��NQ[<Y�hjId�q<h�j]�OI[Ig<jI�fk<[jQj<jQpI�G<j<�Ng]Z�jPI�<[<YshQh�]N�jPI�jg<[hEgQdjh���r<ZdYIh�]N�jPI

ZIEP<[QhZh���D]jP�<Ejk<Y�Ir<ZdYIh�Ng]Z�d<gjQEQd<[jh°�]q[�IrdIgQI[EIh��<[G�E][EIdjk<Y�]g�dIgEIQpIG

Ir<ZdYIh�OQpI[�j]�QYYkhjg<jI�jPI�gIhd][GI[j�h�jP]kOPjh���qIgI�Og]kdIG�j]OIjPIg�h]�<h�j]�k[GIghj<[G

NgIfkI[Es�]N�]EEkggI[EI�<[G�j]�N<EQYQj<jI�E]Zd<gQh][��0PI�fk<[jQj<jQpI�G<j<�qPI[�dgIhI[jIG

Og<dPQE<YYs�<YY]qIG�N]g�<[�]pIg<gEPQ[O�[<gg<jQpI���<�Og]k[GIG�jPI]gs���j]�IZIgOI�



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!��²��]EPhjg<hhIg��0��ÃÁÃÃ

�++�"��8�Ä
�GI[jQNQIG��Zd<hhI�!IEP<[QhZh���0gQOOIgIG����gQhP�+g<EjQjQ][Igh��r<ZdYIh

7PQjI�Þ�
][EIdjk<Y 9IYY]q�Þ��Ejk<Y

0.����./

.QhX��[[]p<jQ][ 
][NYQEj��[NIEjQ][ �g<ZI�+]Y<gQh<jQ][

�"��
�0$./�
0IEP[]Eg<jQE�hj<[EI�
.QhX�ZQ[QZQvQ[O�E]ZZk[QE<jQ][h�
�p]QG�Z]g<Y�GID<jI

QjQvI[h���Zkjk<Y�DI<gIgh�]N�gQhXh�
"]�N<Qg�<OgIIZI[j�N]g�EQjQvI[h
7]ggQIh�[]j�j<XI[�hIgQ]khYs�

�"��
�0$./�

][NYQEjh�Q[�][I�d]YQEs�<gI[<�jg<[hd]hIG�j]�]jPIg�<gI[<h
�[jIgdIgh][<Y�GQhjgkhj
�QhDIYQIN��hEIdjQEQhZ��qI<gQ[Ihh
1[GIgZQ[Ih�GIEQhQ][�Z<XQ[O�Q[�]jPIg�<gI[<h�
�Ej]gh�G]�[]j�E][hEQ]khYs�Q[Ekg�jPI�E][NYQEj�Q[NIEjQ][�

�"��
�0$./�
�[jIg<EjQpI�dg]EIhh��<Ej]gh�qQjP�]dd]hQ[O�pQIqh�
6<YkIh�<[G�DIYQINh�GQNNIgh�DIjqII[�Og]kdh�
+]Y<gQv<jQ][�DIE]ZIh�<�d]hQjQpI�NIIGD<EX�Y]]d
�Ej]gh�GQhEgIGQj�]jPIg�h�d]Q[j�]N�pQIq
/jIgI]jsdQ[O

��.!�.����$.�/0�.
��N<gZIg�ZQOPj�hII�"D/�<h�gIhjgQEjQpI�j]�jPIQg�G<s�j]�G<s�]dIg<jQ][h�
��N]gIhjIg�ZQOPj�hII�"D/�<h�[]j�DIQ[O�<DYI�j]�dY<[j�<[�<gI<��
7I�hP]kYG�DI�<DYI�j]�Q[E]gd]g<jI�GIYQpIgQ[O�N]g�[<jkgI�jPg]kOP�]kg�Y<[G�Z<[<OIZI[j�d]YQEQIh
�j�Qh�GQNNQEkYj�j]�NQ[G�<�D<Y<[EI

���!
0PI��Idj�]N��O�P<pI�DII[�qQYYQ[O�j]�q]gX�qQjP�[<jkgI�
�kj�Qj�hIIZh�jP<j�qPI[�hE<YQ[O�kd��][I�PQjh�D]k[G<gQIh�]g�YQZQjh
"IIG�<�q<s�]N�GI<YQ[O�qQjP�jPI�<GZQ[�<[G�DkgI<kEg<Es�DIPQ[G�jPIhI�
hEPIZIh�
7I�q]kYG�dg]D<DYs�DI�<DYI�j]�GIYQpIg�<�Y]j�Z]gI�
��jPQ[X�jPIgI°h�<�NIq�dI]dYI��]g�g]YIh�jP<j�<gI[°j�NQYYIG�
0P<j�ZQOPj�DgQ[O�jPI�E<d<EQjs�Ng]Z�D]jP�hIEj]gh�
�g<q�jPIZ�j]OIjPIg�<[G�<YQO[�jPIQg�Q[GQpQGk<Y�d]YQEQIh�DIjjIg�
��jPQ[X�jP<j°h�EkggI[jYs�ZQhhQ[O��h]�jPIgI°h�O<dh�DIjqII[�P]q�jPI�
p<gQ]kh�I[jQjQIh�<gI�]dIg<jQ[O

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
�]g�N<g�j]]�Y][O�qI�]dIg<jIG�Q[�hQY]h�qQjP�fkQjI�hjg][O�Q[GQpQGk<Y�
gIZQjh
7I�E]ZI�j]�jPI�h<ZI�QhhkI�Dkj�Ng]Z�pIgs�GQNNIgI[j�dIghdIEjQpIh�
�°Z�Q[�<�±[<jkgI�E][hIgp<jQ][±�hQY]�qPIgI��°Z�q]gXQ[O�qQjP�<�
N<gZIg�qP]°h�Q[�<OgQEkYjkg<Y�dg]GkEjQ][��
7I�P<pI�pIgs�GQNNIgI[j�]DWIEjQpIh�Dkj�jPIgI�hP]kYG�DI�<�d]jI[jQ<Y�
j]�NQ[G�<�E]Zdg]ZQhIG�d]hQjQ][�jP<j�GIYQpIgh�Z]gI�N]g�D]jP�
qQjP]kj�QZd<EjQ[O�][�jPI�]jPIg���
7I°gI�<j�jP<j�hj<OI�qPIgI�jPIgI�Qh�d]jI[jQ<Y��Dkj�jPI�<Ej]gh�<gI�
hjQYY�pIgs�ZkEP�D]k[G�Ds�jPIQg�Q[GQpQGk<Y�gIZQjh
�j�hIIZh�jP<j�jPI�d]YQEQIh�jP<j�<gI�k[GIgdQ[[Q[O�jPI�GQNNIgI[j�
gIZQjh�P<pI[°j�EP<[OIG�I[]kOP

 $
� ��10�$.�0��/���+1� �
�
�[�kgD<[�<gI<h��qI�<gI�pIgs�jQOPj�][�hd<EI�
��Y]j�]N�jPI�h]YkjQ][h�<[G�Q[Ng<hjgkEjkgI�jP<j�O]Ih�Q[j]�GIpIY]dZI[jh�I[Gh�kd�Q[�]kg�OgII[�
hd<EIh
0PIgI�E<[�DI�<[�]pIg�gIYQ<[EI�][�OgII[�hd<EI�N]g�<jjI[k<jQ][��IjE�
/]ZIjQZIh�Q[�E][NYQEj�qQjP�jgsQ[O�j]�dg]pQGI�<[�]dI[�hd<EI�N]g�dI]dYI�j]�khI�
�j�GIdI[Gh�][�jPI�IrdIEjIG�NgIfkI[Es�]N�NY]]GQ[O��h]ZI�Og]k[G�ZQOPj�jkg[�]kj�j]�DI�qIj�Z]gI�
]NjI[�
0P<j�ZQOPj�P<pI�QZdYQE<jQ][h�N]g�dkDYQE�khI�]N�jP]hI�<gI<h

 �"��1/��+$ �
9
0PI�dg]DYIZ�Q[��gIY<[G�Qh�<g]k[G�dg]dIgjs�]q[IghPQd��jPI�Y<q�]N�jPI�
Y<[G��qP]�]q[h�qP<j���jP<j°h�EgI<jQ[O�D<ggQIgh
9]k�P<pI�j]�hdI[G�I[]gZ]kh�gQGQEkY]kh�<Z]k[j�]N�Z][Is�j]�Dks�jPI�
DQj�]N�Y<[G�jP<j�s]k�[IIG�j]�G]�h]ZIjPQ[O�
0PI�hj<jI�hP]kYG�Q[jIgpI[I�Q[�jP<j��]jPIgqQhI�Qj�hP]kYG[°j�DI�j]]�
IrdI[hQpI��gIY<jQpI�j]�]jPIg�jPQ[Oh
��jPQ[X�jPI�hj<jI�hP]kYG�gI<YQhI�jP<j�<�YQjjYI�DQj�]N�Z][Is�j]q<gGh�
EIgj<Q[�dg]WIEjh�qQYY�G]�<[�I[]gZ]kh�<Z]k[j�]N�DI[INQj��E]Zd<gIG�j]�
hdI[GQ[O�<�Y]j�]N�Z][Is�][�h]ZIjPQ[O�jP<j�Z<s�DI�pIgs�YQZQjIG�Q[�
jIgZh�]N�]kjdkj�

 $
� ���"�0�$"� 
�[��gIY<[G�qI�[IIG�j]�GI�EI[jg<YQhI�IpIgsjPQ[O��
0PIgI�<gI�DQO��[<jQ][<Y�QhhkIh�jP<j�[IIGh�j]�DI�GI<Yj�qQjP�<[G�OQpI�
d]YQEs�<[G�Ng<ZIq]gX�
�kj�<j�Y]E<Y�YIpIY��"D/�<gI�NY]]GQ[O�QhhkIh��]g�E]<hj<Y�QhhkIh��
$[�<�[<jQ][<Y�YIpIY��jPIgI�ZQOPj�DI�d]YQEs�N]g�"D/��Dkj�][�jPI�
Og]k[G�s]k�gI<YQhI�jP<j�E]ZZQjjIIh�E<[�NQ[G�jPI�DIhj�"D/�N]g�jPIQg�
[IIGh�

 �"�$7"�./
9]k�P<pI�j]�GI<Y�qQjP�<�EkYjkgI�hPQNj��IhdIEQ<YYs�qQjP�Y<[G�]q[Igh�
0PIgI°h�<[�]dd]gjk[Qjs�E]hj�Q[�jPIQg�ZQ[G�
/]�s]k°pI�O]j�j]�OIj�]pIg�<�EkYjkgI�PkgGYI�jPIgI��
"<jkgI�D<hIG�N<gZQ[O�qPIgI�s]k°gI�d<sQ[O�dI]dYI�N]g�jPI�IE]hshjIZ�hIgpQEIh�]jPIg�jP<[�
dg]GkEQ[O�N]]G
9]k°pI�O]j�j]�OIj�Dks�Q[�Ng]Z�jP<j��<[G�jP<j°h�<�dg]DYIZ��[]j�Wkhj�qQjP�N<gZIgh�Qj°h�<Yh]�<�
dg]DYIZ�qQjP�]kg�d]YQEsZ<XIgh�DIE<khI�jPIs�E<[j�hII�Qj
�jh�jPI�h<ZI�qQjP�]kg�N]gIhjIgh��DIE<khI�jPIs�E<[j�hII�Qj�IQjPIg�<�Y]j�]N�jPI�jQZI

���!��� �"��1/��+$ �
9
��q<h�<Gp]E<jQ[O�gIEI[jYs�jP<j�jPI�dg]Og<ZZI�N]g�O]pIg[ZI[j��qQjPQ[�
jPI�[Iq�gkg<Y�GIpIY]dZI[j�dg]Og<Z���
0P<j�<�d<[IY�]N�IE]Y]OQhjh�q]gXQ[O�Q[�<YY�jPI�GQNNIgI[j�<gI<h��qPIjPIg�
Qj°h�Og<hhY<[Gh��q]]GY<[Gh��qIjY<[Gh
/P]kYG�DI�E][hkYjIG�<h�j]�P]q�j]�d<s�N<gZIgh�j]�Z<[<OI�P<DQj<jh�<[G�
IE]hshjIZh�<[G�gIhj]gI�<gI<h
�[G�DI�d<QG�j]�G]�Qj�
7I°gI�[]j�jPIgI�sIj�
�[�jPI�d]YQEs�<gI<�jPIs°gI�[]j�<Ejk<YYs�<EEIhhQ[O�jPI�IrdIgjQhI�

�"��"��./����"6�.$"!�"0� �/
��"0�/0/
�[OQ[IIgh�P<pI�<�d<gjQEkY<g�q<s�]N�k[GIghj<[GQ[O�jPI�q]gGh��
Y<gOIYs�Q[�ZI<hkgIZI[j�<[G�[kZDIgh�<[G�D]rIh�IjE��
�h�IE]Y]OQhjh��qI�P<pI�<�h]NjIg�<ddg]<EP�j]�IpIgsjPQ[O��[]j�<h�
Ir<Ej��
/]�QN���<hX�N]g�<�qIjY<[G�]g�qP<jIpIg�<h�d<gj�]N�jPI�GIpIY]dZI[j��
h]ZIjQZIh�jPI�I[OQ[IIgh�hjgkOOYI�qQjP�jgsQ[O�j]�D<Y<[EI�jPI�
fkIhjQ][�]N�NY]]GQ[O�<[G�ZI<hkgQ[O�NY]qh�]N�q<jIg���dQdI�pIghkh�<�
qIjY<[Gh��
�]q�jP<j�q]gXh�<[G�P]q�qIYY�Qj�q]gXh
"D/��qI�G]�[IIG�Z]gI�E<hI�hjkGQIh�<[G�Z]gI�Z][Qj]gQ[O�]N�jPIhI�
h]�jP<j�qI�P<pI�jP<j�Q[N]gZ<jQ][�NIG�D<EX�Q[j]�jPI�hshjIZ
/]�I[OQ[IIgh�E<[�DIE]ZI�Z]gI�E][NQGI[j�<D]kj�qP<j�q]gXh�<[G�
qP<j�G]Ih[°j

 �"�$7"�./
�kj�jPI�[<jQpI�q]]GY<[G�hEPIZI�s]k�E<[�OIj�s]kg�Og<[jh�<[G�dgIZQkZh�Dkj�s]k�E<[j�OIj�ZkEP�
E]ZZIgEQ<YYs�]kj�]N�jPI�jQZDIg�
/]�jPIs�E<[j�YI<pI�jP<j�j]�jPIQg�EPQYGgI[
0PIgI�Qh�<[�IYIZI[j�j]�jP<j�qPQEP�P<ZdIgh�jPI�kdj<XI


][jQ[k]kh�
]pIg��]gIhjgs
�kj�Qj�q<h�<�P<gG�hIYY�DIE<khI�qI�G][°j�P<pI�<�N]gIhj�EkYjkgI

+�.
�+0�$"�$����.!�./
7QjP�"D/��dI]dYI�jPQ[X�jP<j�N<gZIgh�<gI�jPI�Ekhj]GQ<[h�]N�jPI�
E]k[jgshQGI�
0g]kDYI�Qh��qPI[�s]k�GgQYY�G]q[�Q[j]�jP<j��qP<j�G]Ih�jP<j�ZI<[��
0PI�jgkjP�Qh�jP<j�qI°gI�GQhE][[IEjIG�Ng]Z�[<jkgI��D]jP�kgD<[�<[G�gkg<Y

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
��hjQYY�jPQ[X�qI°gI�hjQYY�[]j�Q[jIOg<jIG�I[]kOP
7I�hjQYY�[IIG�j]�DI�W]Q[IG�kd
�]g�Ir<ZdYI�Q[�N<gZQ[O��Q[�gIY<jQ][�j]�
�+�<[G�hkDhQGQIh�<[G�
k[N]gjk[<jIYs�N<gZIgh�<gI�hjQYY�DIQ[O�Q[EI[jQpQvIG�j]�gIZ]pI�
PIGOIh��
7P<j���q]kYG�E<YY�[QEI�P<DQj<j�jPIs�q]kYG�dg]D<DYs�E<YY�
k[dg]GkEjQpI�<gI<h
0]�jgs�j]�Z<XI�jPIZ�Z]gI�dg]GkEjQpI�DIE<khI�QN�jPIs°gI�[]j�
dg]GkEjQpI��jPIs°gI�[]j�O]Q[O�j]�OIj�<�hkDhQGs�N]g�Qj
0P<j�<gI<��QN�Qj�Qh[°j�dg]GkEjQpI��Qh�<�d]jI[jQ<Y�qIjY<[G���j°h�]gO<[QE�
gQEP�h]QY��
�j�Qh�QZd]gj<[j�j]�jPQ[X�<D]kj�]kg�IE]hshjIZ�hIgpQEIh
0PIgI�Qh�Wkhj�][I�Ir<ZdYI
�kj�qI�[IIG�j]�hj]d�jP<j���Q[EI[jQpQvQ[O�N<gZIgh�j]�gIdY<EI�<[G�
gIEY<QZ�jP<j�Y<[G��j]�jgs�j]�Z<XI�Qj�Z]gI�dg]GkEjQpI

 $
� ��10�$.�0��/
 ]E<Y�<kjP]gQjQIh�hjQYY�P<pI�j]�DI�E][pQ[EIG�jP<j�"�/�<gI�O]Q[O�j]�q]gX��d<gjQEkY<gYs�Q[�gIY<jQ][�
j]�jgI<jZI[j�]N�q<hjIq<jIg��
�]Ih�Qj�][Ys�q]gX�N]g�<�EIgj<Q[�dIgQ]G�]N�jQZI�<[G�jPI[�jPI�[kjgQI[jh�hj<gj�j]�NY]q�jPg]kOP�
<O<Q[��
7I�[IIG�Z]gI�gIhI<gEP�j]�DI�<DYI�j]�GIZ][hjg<jI�qP<j�q]gXh�
9]k�P<pI�j]�j<XI�<�NYIrQDYI�<G<djQpI�XQ[G�]N�<ddg]<EP�j]�Z<[<OIZI[j�<[G�GIpIY]dZI[j�<[G�
DI�<DYI�j]�<G<dj�NkgjPIg�G]q[�jPI�YQ[I�QN�h]ZIjPQ[O�P<ddI[h
0PIgI°h�<Yq<sh�O]Q[O�j]�DI�k[Q[jI[GIG�E][hIfkI[EIh�qQjP�"D/
9]k�G]�h]ZIjPQ[O��Qj�<NNIEjh�h]ZIjPQ[O�IYhI�s]k�GQG[°j�IrdIEj���DIQ[O�<DYI�j]�<G<dj�j]�jP<j

+�.
�+0�$"�$���"!
�hhkIh�<Y][O�jPI�/P<[[][�Q[�gIY<jQ][�j]�NY]]GQ[O
�"!�qIgI�E][hQGIgIG�j]�DI�d<gj�]N�jPI�dg]DYIZ�jPIgI�
$kg�D]Oh�<[G�jPI�Y]hj�dI<jY<[G�P<DQj<jh�jP<j�q]kYG�P<pI�PIYdIG�qQjP�
jP<j�NY]]GQ[O�QhhkI�
�N�qI�hjQYY�P<G�jP]hI�D]Oh��jPIs�q]kYG�P<pI�DII[�<DYI�j]�gIj<Q[�h]ZI�
q<jIg�jP<j�q]kYG�P<pI�<YYIpQ<jIG�jPI�NY]]GQ[O

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
�<gZIgh�P<pI�j]�dkj�N]]G�][�jPI�j<DYI�<h�qIYY
�kj�Qj�Wkhj�hIIZh�j]�ZI�jP<j�qI°gI�Q[EI[jQpQvQ[O�N<gZIgh�j]�Og]q�
DIIN�DIY]q�E]hj�
9]k�gI�DIQ[O�pIgs�dg]GkEjQpI�G]Q[O�jP<j
�kj�jP<j�h�P<pQ[O�jPIhI�k[Q[jI[GIG�E][hIfkI[EIh�]N�<YY�jPIhI�
[IO<jQpI�QZd<Ejh��
0gsQ[O�j]�gI]gO<[QhI�jP<j�<[G�hqQjEP�Qj�<g]k[G
/]�jPI�h<ZI�h]gj�]N�gIh]kgEIh�<gI�NY]qQ[O�jPg]kOP�]kg�Y]E<Y�
E]ZZk[QjQIh��Dkj�Q[EI[jQpQvQ[O�jPIhI�Z]gI�d]hQjQpI��Z]gI�
hkhj<Q[<DYI�Y<[G�khIh
/]�Q[hjI<G�]N�P<pQ[O�jP]hI�N<gZIgh�hdgI<GQ[O�NIgjQYQhIg
0PIs�q]kYG�DI�Z<sDI�Og<vQ[O�YIhh�]g�jgsQ[O�j]�Z<[<OI�h]�Qjh�<�DQj�
DIjjIg��<�DQj�Z]gI�qIjjIg��<�DQj�Z]gI�DQ]GQpIghQjs�NgQI[GYs�

 $
� ��10�$.�0��/
�]Oh�Q[�jPI�/P<[[][�NY]]GdY<Q[��jPIs�gI�D<hQ[h��h]�jPIs�E]kYG�NQYY�kd�qQjP�q<jIg�
/IpIg<Y�GQNNIgI[j�]gO<[Qh<jQ][h�Y]]XIG�<j�jP<j�j]�hII�QN�qI�E]kYG�khI�D]Oh�
j]�Z<[<OI�NY]]GQ[O�IpI[jh�
�kj�qI�q]kYG�P<pI�j]�XIId�jPIZ�IZdjs�]N�q<jIg��N]g�<�d]jI[jQ<Y�NY]]GQ[O�IpI[j
0P<j�q]kYG�ZI<[�<�Y]j�]N�dkZdQ[O�<[G�<�Y]j�]N�I[IgOs��<�Y]j�]N�gIh]kgEIh��
/]�jP<j°h�<[�Ir<ZdYI�]N�qPQYI�jPI�gIqIjjQ[O�]N�dI<jY<[Gh�qQYY�DI�d<gj�]N�jPI�h]YkjQ][�
Qj�h�[]j�O]Q[O�j]�DI�jPI�E]ZdYIjI�h]YkjQ][�

+�.
�+0�$"�$���"!
7I�P<pI�<�Y]j�]N�PQhj]gs�Q[��gIY<[G
0kgN�EkjjQ[O�Qh�<�pIgs�IZ]jQpI�hkDWIEj
�j�Qh�<�GQNNQEkYj�hkDWIEj�Q[�gIY<jQ][�j]�E][hQGIg�d]jI[jQ<Y�gIOkY<jQ][�
7I�P<pI[�j�GI<Yj�qQjP�Qj�pIgs�qIYY�
 ]jh�]N�dI]dYI�E]ZI�j]�Qj�qQjP�<�Y]j�]N�pIgs�hjg][O�]dd]hQ[O�pQIqd]Q[jh

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
0PIgI°h�<Yh]�GQpIgOI[EI�DIjqII[�<OgQEkYjkg<Y�d]YQEQIh�
�g]Z�<�N<gZIgh�d]Q[j�]N�pQIq��jPIs°gI�DIQ[O�Q[EI[jQpQvIG�j]�
gIZ]pI�h]ZI�P<DQj<jh�
0PIs°gI�GIIZIG�Q[IYQOQDYI�N]g�hQ[OYI�N<gZ�d<sZI[j
$[�jPI�]jPIg�hQGI�I[pQg][ZI[j<Y�dI]dYI�<gI�jIYYQ[O�jPIZ�j]�gIj<Q[�
jPIhI�P<DQj<jh�
�IE<khI�jPIs�P<pI�<�PQOP�IE]hshjIZ�hIgpQEIh�<hh]EQ<jIG�qQjP�
jPIZ



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!��²��]EPhjg<hhIg��0��ÃÁÃÃ

�++�"��8�Ä
�GI[jQNQIG��Zd<hhI�!IEP<[QhZh���0gQOOIgIG����gQhP�+g<EjQjQ][Igh��r<ZdYIh

7PQjI�Þ�
][EIdjk<Y 9IYY]q�Þ��Ejk<Y

0.����./

.QhX��[[]p<jQ][ 
][NYQEj��[NIEjQ][ �g<ZI�+]Y<gQh<jQ][

+$ �
9�!���./

P<YYI[OIh�<gI�Z]gI�j]�G]�qQjP�jPI�IE][]ZQE�hshjIZh�jP<j�qI�P<pI�qQjP�Z<[Z<GI�h]YkjQ][h��
jPIs°gI�pIgs�GINQ[IG
9]k�P<pI�<[�<hhIj�D<hI��s]k�E<[�EgI<jI�YIO<Y�hjgkEjkgIh�<g]k[G�Qj
0I[Gh�j]�DI�pIgs�E][EI[jg<jIG�Q[�jPI�P<[Gh�]N�<�NIq���Y<gOI�E][jg<EjIg�]g�Y<gOI�Y<[G]q[Ig
�j°h�pIgs�qIYY�k[GIghj]]G
"<jkgI�D<hIG��Qj°h�O]Q[O�j]�gIfkQgI�kh�j]�XQ[G�]N�gIjPQ[X�]g�gIQ[pI[j�q<sh�]N�G]Q[O�jPQh�
�IE<khI�jPIs°YY�dg]D<DYs�DI�q<s�Z]gI�GQhdIghIG��Y]jh�]N�GQNNIgI[j�<Ej]gh�Q[p]YpIG��jPIs°YY�DI�
Z]gI�NYIrQDYI
"<jkgI�Qh�[]j�DY<EX�<[G�qPQjI��h]�jPIgI�qQYY�DI�Y]jh�]N�OgIs�Q[�Qj��<[G�s]k�P<pI�jP<j�XQ[G�]N�
NYIrQDQYQjs
�Yh]�s]k�G][°j�P<pI�jP<j�gI<Y�gIGkEjQpI�jPQ[O�qPIgI�s]k�dkhP�s]k�dkYY�][I�YIpIg�<[G�s]k�OIj�
jPQh�gI<EjQ][
�j°YY�DI�Z]gI�QjIg<jQpI
9]k�[IIG�j]�gIhd][G��jgs�jPQ[Oh�jP<j�<gI�[]j�q]gXQ[O��jgs�h]ZIjPQ[O�]kj�h]�j]�DI�Z]gI�NYIrQDYI
/]�Qj�gIfkQgIh�<�GQNNIgI[j�q<s�]N�jPQ[XQ[O�<D]kj�jPQ[Oh�

���!��� �"��1/��+$ �
9
�QpIgOI[j�d]YQEs
+]YQEQIh�j]�dg]Z]jI�OgI<jIg�dY<[jQ[O�]N�E][QNIg]kh�N]gIhj�
�[P<[EI�E<gD][�hj]g<OI�
�gIfkI[jYs�j<gOIjIG�j]�PQOP�[<jkgI�p<YkI�<gI<h���<gI<h�jP<j�<gI�PQOP�
Ng]Z�<�DQ]GQpIghQjs�d]Q[j�]N�pQIq�
"]j�[IEIhh<gQYs�GIhQO[<jIG�k[GIg�"<jkg<�ÃÁÁÁ�]g�/�
h�]g�/+�h�
 IQjgQZ���pIgs�QZd]gj<[j�Ng]Z�<�hIZQ�[<jkg<Y�Og<hhY<[G�d]Q[j�]N�pQIq
0PIhI�Og<hhY<[Gh�<gI�DIQ[O�Y]hj�<[G�jPI�DQ]GQpIghQjs�<hh]EQ<jIG�qQjP�
jPIZ�<gI�DIQ[O�Y]hj�
�IE<khI�jPIs°gI�DIQ[O�j<gOIjIG�N]g�<NN]gIhj<jQ][�

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
"<jQpI�q]]Gh�jP<j�s]k�dY<[j�qQYY�j<XI�hkEP�<�Y][O�jQZI�j]�Z<jkgI
9]k�dg]D<DYs�Q[�s]kg�YQNIjQZI�q][°j�OIj�jPI�p<YkI�N]g�jQZDIg�
��N<gZIg�ZQOPj�h<s����E]kYG�G]�jPQh�Dkj���dg]D<DYs�q][°j�OIj�<[s�
DI[INQj�Ng]Z�Qj
!QOPj�O]�qQjP�N<hj�g]j<jQ][�E]ZZIgEQ<Y�Eg]d�]N�jQZDIg�Q[hjI<G

]ZZIgEQ<Y�pIghkh�[][�E]ZZIgEQ<Y���dg]D<DYs�O]�E]ZZIgEQ<Y
0PIgI°h�<Yh]�<�XQ[G�]N�E][hIgp<jQhZ�Q[�N<gZQ[O�qPIgI�N<gZIgh�Q[�
�gIY<[G�G][°j�gI<YYs�E][[IEj�qQjP�N]gIhjgs

Igj<Q[Ys�[]j�Q[�jPI�h<ZI�q<s�jPIs�q]kYG�Q[�E][jQ[I[j<Y��kg]dI
�[��gIY<[G�N]gIhjgs�Qh�E][hQGIgIG�j]�DI�<�hId<g<jI�jPQ[O�Ng]Z�
N<gZQ[O

+$ �
9�!���./
1hk<YYs�QN�jPIgI�Qh�<�dkhPD<EX�Qj°h�Z]gI�j]�G]�qQjP�jPI�dg<EjQE<YQjQIh�]g�Y]OQhjQEh�]N�OIjjQ[O�
h]ZIjPQ[O�G][I��qQjPQ[�jPI�IrQhjQ[O�d]YQEs�Ng<ZIq]gX��h]�jP<j°h�khk<YYs�][Ys�qPIgI�jPI�
GQNNQEkYjQIh�<gI��
�j°h�IQjPIg�jP<j�]g�Qj°h�Nk[GQ[O�

���!��� �"��1/��+$ �
9
7I�Wkhj�<YY]q�dI]dYI�j]�G]�qP<jIpIg�jPIs�q<[j�j]�G]�Q[�EIgj<Q[�<gI<h��
�°Z�[]j�j<YXQ[O�<D]kj�ZQEg]Z<[<OQ[O��hP]qQ[O�kd�<[G�jIYYQ[O�dI]dYI��
7I�hP]kYG�P<pI�Y<[GhE<dI�YIpIY�dY<[[Q[O
7I�hP]kYG�DI�h<sQ[O�qI°G�YQXI�Z]gI�jgII�E]pIg�[<jQpI�hdIEQIh�Q[�jPI�
kdY<[Gh��]g�qIhj�]N�jPI�/P<[[][��]g�jPQh�d<gj�]N�jPI�E]k[jgs�Qh�dgQZ<gQYs�
N]g�jP<j
7I�hP]kYG�D<hQE<YYs�DI�GIEQGQ[O�<j�<�PQOP�YIpIY��qP<j�qI°G�YQXI�jPI�
E]k[jgs�j]�Y]]X�YQXI�Q[�ÄÁ�sI<gh�jQZI��]g�Q[�ÃÁÆÁ
0PI[�jP<j�hP]kYG�NIIG�]kg�dY<[h�<[G�d]YQEQIh�

� $$��"�����"6�.$"!�"0� �/
��"0�/0/�
0PIgI�Qh�<�Y]j�]N�dkDYQE�E][EIg[�<D]kj�NY]]GQ[O
0PIgI�Qh�Z][Is�j]�dgIpI[j�NY]]GQ[O
0PIgI�Qh�<[�<EX[]qYIGOZI[j�jIEP[QE<YYs�jP<j�jPIhI�XQ[Gh�]N�
h]YkjQ][h�q][°j�dgIpI[j�jPI�Y]hh�]N�YQNI�jP<j�h]ZI�]N�jPI�NY]]G�
Z][Is�O]Ih�j]
9]k�E<[°j�OIj�<q<s�Ng]Z�Z<sDI�h]ZI�P<gG�GINI[EIh
�[�jIgZh�]N�dg]jIEjQ[O�Ng]Z�Y]hh�]N�YQNI�IjE
�kj�jPIgI�Qh�<[�<EEIdj<[EI�<[G�<EX[]qYIGOIZI[j�jP<j�jPIhI�jsdIh�
]N�ZI<hkgIh�E<[�PIYd�qQjP�s]kg�hZ<YYIg�<[G�QggIOkY<g�NY]]Gh
�[G�jP<j�jPIs�P<pI�ZkYjQdYI�DI[INQjh�Q[�jIgZh�]N�q<jIg�fk<YQjs�<[G�
DQ]GQpIghQjs�
/]�jPIgI�Qh�d]jI[jQ<YYs�<[�<pI[kI�jPIgI�<h�qIYY�

 $
� ��10�$.�0��/���+1� �
�
"D/�<gI[°j�O]Q[O�j]�[IEIhh<gQYs�h]YpI�<YY�jPI�QhhkIh
0PIs�h]k[G�N<[j<hjQE��<�Y]OQE<Y��E]ZZ][�hI[hI�jPQ[O�j]�G]
�kj�jPIs°gI�[]j�O]Q[O�j]�<EPQIpI�IpIgsD]Gs°h�]kjE]ZI�
7I°gI�<j�jPI�I<gYs�hj<OIh�]N�<EX[]qYIGOIZI[j�<[G�<EEIdj<[EI�]N�jPIhI�<h�<�q<s�N]gq<gG
7I�P<pI�j]�Z<[<OI�jPI�gQhXh�
+I]dYI�hII�jPIZ�<h�<�d<[<EI<�j]�<YY�QYYh��Dkj�Q[�jPI�E]ZQ[O�sI<gh�qI�ZQOPj�[]j�<EPQIpI�jP<j
0PI[�dI]dYI�Y]hI�Q[jIgIhj��Qj°h�j]]�P<gG

���!
$kg�DQO�EP<YYI[OI�Qh�j]�E][pQ[EI�O]pIg[ZI[j�GId<gjZI[jh�j]�jPQ[X�
jP<j�q<s
7I°gI�jgsQ[O�j]�I[E]kg<OI�Qj��<[G�<Gp]E<jI�N]g�Qj�
�gQ[O�jPI�hEQI[EI�N]gq<gG�jP<j�hP]qh�"D/�Qh�<�O]]G�QGI<
�kj�kYjQZ<jIYs�s]k�[IIG�d]YQEsZ<XIgh�j]�jPQ[X�]kjhQGI�jPIQg�d]YQEs�D]r
7I°pI�hkEEIIGIG�Q[�dgQ[EQdYI�qQjP�jPI�q<jIg�d]YQEs�Z<XIgh
�kj�qI�hjQYY�P<pI�j]�j<EXYI�jPI�<OgQEkYjkg<Y�d]YQEs�Z<XIgh
�]gIhjgs�d]YQEsZ<XIgh�<gI�gI<YYs�][�D]<gG���Dkj�jPIgI�<gI[°j�gI<YYs�
dg<EjQEIh�Q[�dY<EI�<j�jPI�Z]ZI[j�j]�GIYQpIg�][�jP<j�
�j°h�<D]kj�jgsQ[O�j]�W]Q[�kd�jPI�jPQ[XQ[O

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
9]k�hII�<[�]pIgOg]q[�<gI<�]g�h]ZIjPQ[O
9]k�khIG�j]�hII�Qj�<h�hEgkD��XQ[G�]N�q<hjI�Y<[G��<h�qIYY
"]q�Zs�]q[�<jjQjkGI�P<h�EP<[OIG����hII�jP<j�<h�XQ[G�]N�pIgs�
d]hQjQpI
0P<j�Qj°h�QZd]gj<[j�j]�gIj<Q[
�]g�jPI�<pIg<OI�N<gZIg��jPIs�P<pI�<�Og<�N]g�jPI�Y<[G�
�kj�<Ejk<YYs�jPIs�q<[j�j]�hII�Y]pIYs�OgII[�Og<hh��<[G�PQOPYs�
dg]GkEjQpI�NQIYG
0PI�jIZdj<jQ][�Qh�j]�hI[G�jPI�GQOOIg�Q[j]�jPI�E]g[Ig�]N�jPI�NQIYG�j]�
Z]pI�<YY�jPI�hPgkDDIgs�<[G�EYI<g�kd�jPI�<gI<�
�Ij�Qj�<YY�qPI[�EYI<[IG�kd�h]�jP<j�s]k�E<[�Og<vI�Z]gI�Og<hh�
��jPQ[X�jPIgI°h�<�E][NkhQ][�
0PIgI�Qh�<�Og<�N]g�jPI�Y<[G��<�Y]pIYs�dQEjkgI�]N�jPI�Y<[G�qQjP�DQO�
]dI[�OgII[�NQIYGh��Y]pIYs�Og<hh
�kj�Ng]Z�<�[<jkgI�d]Q[j�]N�pQIq��<�Og<�N]g�jPI�Y<[G�qQYY�<Ejk<YYs�
ZI<[�Qj°YY�DI�qQYG

 $
� ��10�$.�0��/���+1� �
�
"D/�<gI�P<gGIg�j]�fk<[jQNs�
0PI�$+7�QZdYIZI[j�<�Y]j�]N�NY]]G�gIYQIN�hEPIZIh�
�]g�jPI�Z]hj�d<gj��jP]hI�E]ZdgQhI�]N�NY]]G�q<YYh��D<ggQIgh�Q[�j]q[h
�[OQ[IIgh�E<[�E<YEkY<jI�fkQjI�I<hQYs��]g�qQjP�h]ZI�E][NQGI[EI��qP<j�<�dgIGQEjIG�PIQOPj�qQYY�DI�
Q[�<�gQpIg�EP<[[IY
0PIs�jgkhj�jP<j�hshjIZ�]N�q]gX
0PI�<YjIg[<jQpI�j]�DkQYGQ[O�jP]hI�NY]]G�q<YYh�Qh�j]�Q[EI[jQpQvI�N<gZIgh�j]�dkj�Q[�hZ<YY�D<ggQIgh�]g�
G<Zh�Q[�jPIQg�Gg<Q[h��kdhjgI<Z�Q[�jPI�E<jEPZI[j�
�<gGIg�j]�fk<[jQNs�jP<j��P<gGIg�j]�P<pI�E][NQGI[EI�Q[�Qj

+�.
�+0�$"�$����6� $+�./
�j�P<h�j]�E]ZI�Ng]Z�jPI�Y]E<Y�<kjP]gQjQIh�<[G�jPI�dY<[[Igh
0]�DI�gI<YYs�hdIEQNQE�<D]kj�qP<j�qI�q<[j�hEPIZIh�j]�dg]pQGI
7I�[IIG�h]ZI�XQ[G�]N�<ddg<Qh<Y�
0]�hII�<gI�jPIhI�hEPIZIh�GIYQpIgQ[O�][�qP<j�jPIs�qIgI�dg]ZQhQ[O
�h�Y][O�<h�jPIgI�<gI�Y]]dP]YIh��]g�OgIs�<gI<h�Q[�jPI�gIfkQgIZI[jh
0PI[�jP<j°h�Wkhj�h]ZIjPQ[O�jP<j�GIpIY]dIgh�<gI�O]Q[O�j]�IrdY]Qj
�j°h�Wkhj�jPI�DkhQ[Ihh�jPIs�gI�Q[

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09

0PIs°gI�E][pQ[EIG�jP<j��gIY<[G°h�E]q�d]dkY<jQ][�Qh�Z]gI�]g�YIhh�
gIhd][hQDYI�N]g�jPI�QEI�E<dh�ZIYjQ[O�<[G�OY]D<Y�q<gZQ[O�<[G�
IpIgsjPQ[O�IYhI�
�j°h�[]j
�jh�N]hhQY�NkIY��jP<j�h]gj�]N�Eg<d�jP<j°h�E<khQ[O�jPI�dg]DYIZh
��jPQ[X�qI�E<[�O]�G]q[�jPI�g]<G�jP<j�IpIgs�E]q�P<h�j]�DI�
hY<kOPjIgIG�
9]k°gI�][Ys�<YY]qIG�j]�O]�]kj�<[G�ZQYX�jq]�]g�jPgII�E]qh
��G][°j�X[]q�qPs��°Z�hj<[GQ[O�kd�N]g�jPI�G<Qgs�N<gZIg
0P<j°h�qPIgI���NIIY�jPQ[Oh�qQYY�O]�
0PI�OI[Ig<Y�dkDYQE�<gI[�j�hEQI[EI�D<hIG
0P<j�Qh�<�gI<Y�NI<g
 QXI�]kg�NgQI[G�Q[��ZIgQE<��N<XI�[Iqh���hkdd]hI�

 $
� ��10�$.�0��/���+1� �
�
"<jkgI�D<hIG�/]YkjQ][h��k[YQXI�P<gG�I[OQ[IIgQ[O�h]YkjQ][h��gIfkQgI�<�Y]j�]N�][O]Q[O�
Z<Q[jI[<[EI
7I�gI�NQ[GQ[O�jP<j�jPI�E]ZZQjZI[j�Qh[�j�jPIgI
7I�dkj�jPIZ�Q[��<[G�q<YX�<q<s�jPQ[XQ[O�jP<j�YY�Y]]X�OgI<j
0PI�Q[QjQ<Y�dQEjkgIh�][�G<s�][I��Y]pIYs�dY<[jQ[O��gIIG�DIGh�<[G�h]�][
0I[�sI<gh�Y<jIg��jPIs�gI�[]q�dgIhI[jQ[O�jPIZhIYpIh�<h�<�Y]j�]N�]dIg<jQ][<Y�QhhkIh�<[G�
Z<Q[jI[<[EI�QhhkIh��
0P<j�Qh�][I�]N�jPI�QhhkIh�qI�G]�gI<YYs�[IIG�j]�OIj�][�j]d�]N
0PI�][O]Q[O�]dIg<jQ][<Y�Z<Q[jI[<[EI


.$//���+0
7Ps�[]j�P<pI�<�[<jQ][<Y�d]YQEs��
7I�IpI[�P<pI�jPI�dIgpIghI�hQjk<jQ][�qPIgI�qI�E][GQjQ][IG�OgII[�
g]]Nh�][�h]ZI�]N�jPI��Idj�]N��GkE<jQ][�DkQYGQ[Oh
0PI��Id<gjZI[j�Dg]kOPj�kh�j]���+�j]�]DWIEj�j]�kh�E][GQjQ][Q[O�jPIZ�
j]�dkj�OgII[�g]]Nh�][�jPIQg�hEP]]Y�DkQYGQ[Oh
/]�][I�<gZ�]N�O]pIg[ZI[j�Qh�dkhPQ[O�jPI�EYQZ<jI�EP<[OI�<OI[G<
�[G�jPI�]jPIg�<gZ�Qh�h<sQ[O�qI�E<[�j�<NN]gG�Qj
0<XI�]NN�jPI�OgII[�g]]Nh�IjE��
0PIgI�h�ZQrIG�ZIhh<OIh�E]ZQ[O�Ng]Z�jPI�PQOPIhj�YIpIYh

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
0PIgI°h�pIgs�YQjjYI�E]YY<D]g<jQ][
0PI�G<Qgs�N<gZIgh�Q[�jPI�GQhEkhhQ][�Og]kd�q]kYG�Y]]X�][�[<jkgI��]g�
dI]dYI�jP<j�<gI�I[pQg][ZI[j<YQhjh
�h�[]j�Z<Q[hjgI<Z�
0PIs°G�hII�jPIZ�<h�DIQ[O�<�DQj�<YjIg[<jQpI�
/]��jP<jh�<�O<d�jP<j�[IIGh�j]�DI�DgQGOIG

 $
� ��10�$.�0��/

0PI�]dIg<jQ][<Y�Z<Q[jI[<[EI
0PI�Q[QjQ<Y�E]hj���[]j�<YY�jPI�jQZI���Dkj�h]ZIjQZIh�jPI�E]hj�E<[�DI�hII[�<h�<[�QhhkI
�]Ih�gIfkQgI�<�Y]j�]N�Y<[G��j]�P<pI�<�dg]dIgYs�GIhQO[IG�<[G�Q[jIOg<jIG�"<jkgI�D<hIG�/]YkjQ][
��jPQ[X�<j� ]E<Y��kjP]gQjs�YIpIY��Qj�h�dgQZ<gQYs�jPI�][O]Q[O�Z<Q[jI[<[EI���pI[�dIgZI<DYI�d<pQ[O�
��qI�gI�gIfkQgQ[O�jP]hI�][�h]ZI�]N�]kg�GIpIY]dZI[j�hEPIZIh
��Y]j�]N�dIgZI<DYI�d<pQ[O�Qh�][�jPI�g]<Gh��qQjPQ[�jPIQg�Nk[EjQ][<Y�<gI<�
$[EI�qI�hdIEQNs�jPI�g]<Gh�GIdj�<gI�E][EIg[IG�qQjP�qP]�h�O]Q[O�j]�Z<Q[j<Q[�jPIZ
0PIs�G][�j�P<pI�jPI�hXQYYhIj�]g�jPI�IfkQdZI[j�j]�O]�]kj�<[G�hj<gj�EYI<[Q[O�jPI�O<dh�DIjqII[�
jPI�dIgZI<DYI�d<pQ[O�DY]EXh�
/]�jPIs�G][�j�q<[j�jPIZ��jPIs�q<[j�jPI�jg<GQjQ][<Y�h]YkjQ][h
/]�Z<Q[jI[<[EI�Qh�<�XIs�QhhkI

+�.
�+0�$"�$���"6�.$"!�"0� �/0/

!s�][I�NI<g��q]kYG�DI�jPI�N<Ej�jP<j�jPI�OgII[�d<gjs�<gI�Q[�[]q�
0P<j�<Yq<sh�q]ggQIh�ZI�hYQOPjYs
��G]�YQXI�j]�P<pI�][I�]g�jq]�OgII[h�Q[�
�IE<khI�Qj�Wkhj�XIIdh�Z<[[Igh�][�IpIgs][I�IYhI�
7PQEP�Qh�<�O]]G�jPQ[O

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
0PIs�gI�j<XQ[O�<�[kZDIg�]N�N<gZh�<[G�<hXQ[O�jPIZ�j]�G]�Qj
0PQ[Oh�YQXI�dY<[j�qQYGNY]qIgh�<Y][O�PIGOIg]qh�<[G�hjkNN�YQXI�jP<j
0PIgI�h�<�E]kdYI�kd�jPI�g]<G��jPIs°gI�jPI�DQO�E][hkYj<[jh�Q[�jP<j�
<gI<
�kj�jPIs°gI�<�pIgs�<YjIg[<jQpI�E]kdYI�
��G][°j�jPQ[X�N<gZIgh�<gI�O]Q[O�j]�YQhjI[�j]�jPIZ
0PIs�X[]q�qP<j�jPIs°gI�j<YXQ[O�<D]kj��jPIs�X[]q�qP<j�jPIs°gI�
G]Q[O
�kj�jPIQg�<ddI<g<[EI�<[G�jPIQg�<ddg]<EP�Qh�dg]D<DYs�[]j�qP<j�jPI�
N<gZIgh�<gI�O]Q[O�j]�YQhjI[�j]
/]�jPIs�[IIG�j]�OIj�<�gIE]O[QhIG�hd]gjh�dIgh][�]g�h]ZID]Gs�YQXI�
jP<j�
0]�DI�<Ejk<YYs�dg]Z]jQ[O�jPQh�jPQ[O�
.<jPIg�jP<[�h]ZI�<YjIg[<jQpI�d][sj<QY�dIgh][�E]ZQ[O�<g]k[G



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!��²��]EPhjg<hhIg��0��ÃÁÃÃ

�++�"��8�Ä
�GI[jQNQIG��Zd<hhI�!IEP<[QhZh���0gQOOIgIG����gQhP�+g<EjQjQ][Igh��r<ZdYIh

7PQjI�Þ�
][EIdjk<Y 9IYY]q�Þ��Ejk<Y

0.����./

.QhX��[[]p<jQ][ 
][NYQEj��[NIEjQ][ �g<ZI�+]Y<gQh<jQ][

 $
� ��10�$.�0��/���+1� �

�IhdQjI�IpIgs][I�DIQ[O�hkdd]gjQpI�]N�"D/��jPIs�G][°j�hIIZ�j]�h]YpI�Y<gOI�NY]]G�IpI[jh
/]�qI�q]kYG�NIIY�jP<j�qI°gI�Q[�<�GQNNQEkYj�d]hQjQ][
�Q[G�]N�DIjqII[�<�g]EX�<[G�<�P<gG�dY<EI��
�[�][I�q<s�s]k�q<[j�j]�<ddg]<EP�<�Z]gI�Q[jIOg<jIG�E<jEPZI[j�<ddg]<EP
�kj�dI]dYI�hjQYY�GIZ<[G�jPI�Pk[GgIG�sI<g�NY]]G�GINI[EI
0P<j°h�jPI�XQ[G�]N�YIpIY�]N�E]ZN]gj�dI]dYI�q<[j�j]�YQpI�Q[�jPIQg�Z]GIg[�P]ZI
�[G�<Ejk<YYs�qI�E<[°j�hIIZ�j]�<EPQIpI�jP<j�Ds�"D/�
/]�qI�I[G�kd�DkQYGQ[O�XQ[G�]N�q<YYh�]g�hjgkEjkgIh
�ggIhdIEjQpI�]N�qP<j�qI�G]�kdhjgI<Z�j]�jgs�<[G�hY]q�jPI�NY]q�

+�.
�+0�$"�$�� $
� ��10�$.�0��/
�[jIg<EjQ][�qQjP�Y]E<Y�
]k[js�
]k[EQY��Y]E<Y�<kjP]gQjQIh
$[Ys�<h�Q[hdIEj]gh�E]ZI�]kj
�]g�q<jIg�fk<YQjs�jIhjh�IjE�
�kj�Qj�[IIGh�j]�DI�G][I�Z]gI�][�<�h]NjYs��h]NjYs�<ddg]<EP
.<jPIg�jP<[�E]ZQ[O�jPgI<jI[Q[O�s]k�qQjP�NQ[Ih�<[G�IpIgsjPQ[O�IYhI
�j°h�N<QgYs�PI<ps�P<[GIG�qPI[�jPIs�G]�E]ZI�]kj
�j�q]kYG�q]gX�ZkEP�DIjjIg�QN�Qj�q<h�<�W]Q[j�INN]gj�
.<jPIg�jP<[�j]d�G]q[
0P<j�q]kYG�DI�jPI�][Ys�GI<YQ[Oh�qQjP�jPI�E]k[EQY�gI<YYs

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
!s�IrdIgQI[EI�]N�j<YXQ[O�j]�Zs�NgQI[Gh�qP]�<gI�Q[jI[hQpI�N<gZIgh
��G][°j�OIj�jPI�NIIYQ[O�jP<j�jPIs°pI�DII[�Q[�<[s�]dI[�GQ<Y]OkI�
0PI�hkDWIEj�]N�I[pQg][ZI[j�<[G�P]q�jPIs�E<[�QZdg]pI
��P<G�<�E][pIgh<jQ][�qQjP�<�NgQI[G�]N�ZQ[I�qP]�Qh�<[�Q[jI[hQpI�
N<gZIg�
�Qh�<jjQjkGI�q<h��YIj°h�OIj�Z]gI�Q[jI[hQpI
��NQ[G�Qj�gI<YYs�GIdgIhhQ[O�j]�PI<g�jP<j�
�I�NIIYh�PI°h�P<G�[]�I[O<OIZI[j�qQjP�<[s][I
��jPQ[X�Qj°G�DI�Z]gI�][I�j]�][I��j]�EP<[OI�jP]hI�pQIqh�]g�Og]kdh
.<jPIg�jP<[�<[�<OOgIhhQpI�Z]pIZI[j
�]Ih[°j�[IEIhh<gQYs�<Yq<sh�hIIZ�jP<j�qIYY�jP]kOPj�]kj
7I°gI�j<YXQ[O�<D]kj�dI]dYI°h�YQpIYQP]]Gh

��.!�./

0PIs°gI�jgsQ[O�j]�D<[�Qj�¥.]k[Gkd¦�
0PI�EPIZQE<Y�E]Zd<[QIh�<gI�][Ys�OIjjQ[O�<�sI<g�]g�jq]�YQEI[EI�I<EP�jQZI�[]q
�[�Zs�]dQ[Q][��Qh�<�pIgs�¥INNQEQI[j�h]YkjQ][¦
0PI�<Z]k[j�]N�jPQ[Oh�s]k°YY�P<pI�j]�khI�Q[�jPI�<DhI[EI�]N�Qj��q]kYG�E<khI�Z]gI�]N�<�E<gD][�
N]]jdgQ[j��Z]gI�]N�<�dg]DYIZ��qQjP]kj�<�hP<G]q�]N�<�G]kDj
��ZI<[�jPI�q]gYG�P<h�j]�DI�NIG
��jPQ[X�<�P<dds�ZIGQkZ�P<h�j]�DI�Gg<q[
7I°gI�jgsQ[O�j]�QZdg]pI�jPI�qP]YI�jQZI
�kj�jPI�.]k[Gkd�jPQ[O�Qh�<[�QhhkI�
��jPQ[X�Qjh�O]Q[O�j]�E<khI�Z]gI�dg]DYIZh�jP<[�Qj°h�O]Q[O�j]�h]YpI�
�kj�jPI�OgII[�EgIq�gI<YYs�hIIZ�j]�P<pI�Qj�Q[�N]g�OYsh]dP<jI

+�.
�+0�$"�$�� $
� ��10�$.�0��/
��N]k[G�jPIZ�¥ ]E<Y��kjP]gQjQIh¦�Q[EgIGQDYs�k[PIYdNkY�QN�jPI�jgkjP�DI�
j]YG
 I<GIg�Qh�PIYdNkY��Dkj�jPIgI�<gI�h]�Z<[s�P]]dh�jP<j�s]k�P<pI�j]�WkZd�
jPg]kOP�
0]�<Ejk<YYs�OIj�h]ZIjPQ[O�G][I
��P<pI[°j�N]k[G�Qj�pIgs�PIYdNkY�
��P<pI[°j�dkghkIG�Qj�Q[�jPI�Y<hj�[kZDIg�]N�sI<gh
�kj�dgIpQ]khYs���GQG����hkdd]hI�<D]kj�N]kg�sI<gh�<O]
��GQG[°j�NQ[G�jPIZ�pIgs�PIYdNkY

01.��
100�"����"�$/

$[I�QZZIGQ<jI�dg]DYIZ�Qh�jPI�dI]dYI�EkjjQ[O�jkgN��
7I�pI�DII[�G]Q[O�jPQh�N]g�jPI�Y<hj�Ç�ÁÁÁ�sI<gh
�]Ih[�j�Z<XI�Qj�gQOPj��

]kYG�P<pI�DII[�G]Q[O�jPI�qg][O�jPQ[O�N]g�Ç�ÁÁÁ�sI<gh
7I�P<pI�j]�<ddg]<EP�jP<j�DIE<khI�Qj�Qh�<�dg]DYIZ��EY]hQ[O�jPI�
dI<j�NQgIG�hj<jQ][h�
7PQEP�qI�pI�DII[�<Gp]E<jQ[O
7I�gI�pIgs�Q[p]YpIG�Q[�jPI�E]kgj�E<hI�IjE
7I�qIgI�pIgs�dYI<hIG��Dkj�]DpQ]khYs�jPI�q]gXIgh�qIgI[�j�fkQjI�h]�
P<dds
�kj�jPI�<[[]sQ[O�jPQ[O�<D]kj�jP<j�Qh��dI]dYI�jI[G�j]�jkg[�<g]k[G�
<[G�DY<ZI�jPI�"�$h
�[�N<Qg[Ihh��[]j�Z<[s�GQG�Q[�jPQh�E<hI��Dkj�jPIs�hP]kYG�DY<ZI�jPI�
O]pIg[ZI[j��
0PIs�pI�DII[�j]YG�jP<j�Qjh�[]j�hkhj<Q[<DYI��qI�E<[j�E<ggs�][�G]Q[O�
jP<j��jPI�p<YkI�]N�jPI�qIjY<[Gh�Qh�j]]�OgI<j
0PQh�Qh�N<g�j]]�Q[INNQEQI[j�]N�<�q<s�j]�OIj�s]kg�I[IgOs
7I�G�DI�ZkEP�DIjjIg�khQ[O�qQ[G��q<pI�IjE
7I�G�DI�DIjjIg�]NN�Dkg[Q[O�E]<Y�jP<[�dI<j��N]g�
PgQhjh�h<XI��
�jh�<D]kj�jPI�q]ghj�jPQ[O�qI�E]kYG�Dkg[
7I�pI�DII[�h<sQ[O�jP<j�N]g�ÃÁ�sI<gh
�jh�[]j�O]]G�I[]kOP�jPI[��qPI[�<�E]kgj�E<hI�<gQhIh�<[G�Qjh�DII[�
EY]hIG�G]q[
0]�jkg[�<g]k[G�<[G�hj<gj�DY<ZQ[O�jPI�dIgh][�qP]�q<g[IG�s]k�
<D]kj�Qj�Q[�jPI�NQghj�dY<EI
�kj�qP]�h<QG�YQNI�Qh�N<Qg

��.!�./
+g]GkEjQ][�Q[�jIgZh�]N�jPI�YIpIY�]N�[Qjg]OI[�jP<j�E<[�DI�khIG�][�jPI�G<Qgs�N<gZ�
!I<[h�jPI�hj]EXQ[O�g<jI��jPI�[kZDIg�]N�E]qh�dIg�<EgI�]g�dIg�PIEj<gI�E<[°j�DI�<h�PQOP
0P<j�gIGkEIh�jPI�]kjdkj�dIg�<EgI�]g�PIEj<gI
!I<[h�jP<j�jPIs�gI�hdgI<G�]kj�Z]gI��qPQEP�ZI<[h�jPI�k[Qj�DIE]ZIh�YIhh�pQ<DYI
�h�s]k�gIGkEI�]kjdkj��Dkj�s]k�hjQYY�P<pI�jPI�h<ZI�[kZDIg�]N�<[QZ<Yh�j]�NIIG
�QjPIg�jP<j�]g�s]k�P<pI�j]�gI[j�]g�YI<hI�]g�Dks�Z]gI�Y<[G�<g]k[G�s]k��
/]�QN�s]k�gIGkEI�jPI�hj]EXQ[O�g<jI����jPQ[X�s]k°YY�I[G�kd�qQjP�dI]dYI�DIQ[O�YIj�O]
!]gI�k[IZdY]sZI[j�N]g�G<Qgs�N<gZIgh�DIE<khI�jPIs�q][°j�DI�<DYI�j]�<NN]gG�j]�IZdY]s�
h]ZID]Gs�
�N�jPIQg�hshjIZ�Qh�[]j�<h�INNQEQI[j�<h�Qj�Qh�<j�jPI�Z]ZI[j�


.$//���+0
��O]]G�Ir<ZdYI�]N�jPQh�[]j�P<ddI[Q[O�Qh�jPI�gQpIg�/P<[[][�
9]k�P<pI�$+7��7<jIgq<sh��gIY<[G�<[G�jPI��/��
6<gQ]kh�dI]dYI�d]XQ[O�jPI�[]hI�Q[�N]g�jP<j�qP]YI�gQpIg�D<hQ[�<gI<
�j�hP]kYG�DI�][I�][I�<kjP]gQjs�G]Q[O�jP<j
�]g�dg]dIg�W]Q[IG�kd�jPQ[XQ[O��Q[jIOg<jIG�jPQ[XQ[O���[]j�hQY]�jPQ[XQ[O
�YjP]kOP���jPQ[X�Qj�P<h�QZdg]pIG��jP<j°h�][I�]DpQ]kh�Ir<ZdYI�]N�qPIgI�
Qj�[IIGh�j]�QZdg]pI

��.!�"��
$!!1"�09���+$ �
9!���./
7I°gI�Q[�<�hQjk<jQ][�[]q�qPIgI�qI�E<[j�E][jQ[kI�qQjP�jPI�
Q[jI[hQpI�E<gD][�Q[jI[hQpI�N<gZQ[O�dg<EjQEIh�jP<j�qI�P<pI�OY]D<YYs
+<gjQEkY<gYs�Q[��gIY<[G
�OgQEkYjkgI�Q[�d<gjQEkY<g�Qh�][I�]N�]kg�DQOOIhj�IZQjjIgh
0PI�N<gZIg�Qh�O]Q[O�j]�[IIG�hkdd]gj�Q[�GQpIghQNsQ[O
0]�ZI�jP<j°h�jP<j°h�qPIgI�qI�[IIG�j]�hj<gj�hjg<QOPj<q<s�
 ]]XQ[O�<j�P]q�qI�E<[�hkdd]gj�N<gZIgh�Q[�Z]pQ[O�<q<s�Ng]Z�DIIN�
<[G�G<Qgs�N<gZQ[O
/]�N]gIhjgs�N]g�Ir<ZdYI��]g�gIqIjjQ[O�D]Oh�]g�DkQYGQ[O�qIjY<[Gh�
�YY�jP]hI�GQNNIgI[j�jsdIh�]N�]djQ][h�jP<j�E<[�EgI<jI�IZdY]sZI[j�<h�
qIYY
7I�P<pI�j]�I[hkgI�jP<j�Qj°h�<�Wkhj�jg<[hQjQ][�
0P<j�qI°gI�hkdd]gjQ[O��]gG�"<�!][<�q]gXIgh��N]g�Ir<ZdYI
+g]pQGQ[O�<YjIg[<jQpIh�N]g�jPIZ
0]�ZI��jP<j°h�dg]D<DYs�jPI�NQghj�jPQ[O�jP<j�qI�gI<YYs�[IIG�j]�G]
0]�gID<Y<[EI�qPIgI�]kg�Z][Is�Qh�O]Q[O�jPg]kOP�gIpQhQ[O�jPI�
"<jQ][<Y��IpIY]dZI[j�+Y<[�

��.!�./
��E<[�][Ys�hdI<X�N]g�G<Qgs�N<gZh�gI<YYs
�<Qgs�N<gZh�P<pI�O]jjI[�pIgs�Q[jI[hQpI��Z][]EkYjkg<Y
$[�G<Qgs�N<gZh�s]k�G][°j�XIId�<[sjPQ[O�IYhI
9]k�XIId�E]qh��Q[�<Ejk<Y�N<Ej���G][°j�IpI[�XIId�jPI�E<YpIh
7PIgI<h��QN�s]k�E]kYG�gI�Q[jg]GkEI�jPI�D<EX�j]�D<EX��<�DQj�]N�jPQh�<[G�<�DQj�]N�jP<j�
7PI[���q<h�Og]qQ[O�kd��qI�P<G�<�DQj�]N�<�E]g[�<[G�<�NIq�dQOh�<[G�<�NIq�hPIId��<[G�<�NIq�E]qh�
�pIgsjPQ[O�q<h�q]gXQ[O�Z]gI�Q[�[<jkgI��jP<[�Qj�Qh�[]q�
�kj�j]�G]�jP<j��s]k°G�[IIG�j]�OIj�Z]gI�N]g�jPI�N]]G�
+gQEIh�<gI�O]Q[O�j]�P<pI�j]�O]�kd
0P<j°h�jPI�Egkr�]N�jPI�qP]YI�jPQ[O�
�j°h�I<hs�j]�O]�OgII[�QN�s]k°gI�[]j�jgsQ[O�j]�Z<XI�I[Gh�ZIIj

+�.
�+0�$"�$����.!�"�
�N�dI]dYI�<gI�hjkEX�Q[�<�gkj��qPIgI�jPIs�G][°j�p<YkI�jQZI��h]ZI�dI]dYI�
G][°j�
/]ZI�N<gZIgh�<gI�pIgs�E][EIg[IG�QN�[]j�q]gXQ[O�ÂÃ�P]kgh�<�G<s�
0PIs�NIIY�jPIs°gI�[]j�<�dg]dIg�N<gZIg�
0PIgIh�jP<j�[<gg<jQpI���jPI�P<gGIg�s]k�q]gX��jPI�DIjjIg�s]k�<gI�
�[�N<Ej�jP<j�jPIgI°h�dYI[js�]N�dI]dYI�Q[�jPI�hIEj]g�[]j�hIIQ[O�jPIQg�XQGh�
Og]qQ[O�kd
0P<j°h�h]gj�]N�<�gIOgIjNkY�jPQ[O
�kj���jPQ[X�<j�jPI�Z]ZI[j�jPIgI°h�dg]D<DYs�[]j�I[]kOP�dI]dYI�][�jPI�
Og]k[G�j]�DI�<DYI�j]�hP<gI�jP<j�X[]qYIGOI
�j°h�hjQYY�h]gj�]N�<�[QEPI�jPQ[O�
0P<j°h�dg]D<DYs�<Eg]hh�jPI�D]<gG�
/]���jPQ[X�QN�qI�E<[�hkdd]gj�jPI�dI]dYI�qP]�<gI�kjQYQhQ[O�[<jkgI�D<hIG�
h]YkjQ][h
7I°YY�OIj�Z]gI�kdj<XI

+1� �
���+$ �
9!���./
�j°h�<�pIgs�I<hs�[<gg<jQpI�N]g�dI]dYI�j]�<hhkZI�jP<j�I[pQg][ZI[j<Y�
QhhkIh�<[G�EYQZ<jI�<EjQ][�Qh�<�ZQGGYI�EY<hh�dg]DYIZ�<[G�[IIGh�<�
ZQGGYI�EY<hh�h]YkjQ][��qPQEP�Qh�<Dh]YkjIYs�[]j�jgkI
�IE<khI�[]D]Gs�qQYY�DI�k[<NNIEjIG
/]�<Ejk<YYs��qI�[IIG�j]�Z<XI�hkgI�jP<j�qP<jIpIg�ZI<hkgIh�qI�<gI�
j<XQ[O�<gI�pIgs�Ifk<Y�
�g]Z�<�h]EQ<Y�dIghdIEjQpI�<h�qIYY
/]�jPQ[Oh�YQXI�E<gD][�j<rIh�<gI�pIgs�E][jg]pIghQ<Y�
�kj�QN�qI�E<[�Q[jg]GkEI�jP<j�Q[�hkEP�<�q<s�qPIgI�Qj�Qh[°j�j<r�jP<j�
Wkhj�O]Ih�hjg<QOPj�D<EX�Q[j]�jPI��rEPIfkIg�
0P<j�Q[hjI<G�Qj�q]kYG�O]�D<EX�Q[j]�gIjg]NQjjQ[O�dg]Og<Zh
7PQEP�Z<XIh�dI]dYI°h�P]khIh�q<gZIg��h<NIg��GgQIg��<[G�EPI<dIg�j]�
jPIZ�Q[�jPI�Y][O�jIgZ
/]�dI]dYI�<gI�hIIQ[O�<�h]EQ<Y�<[G�NQ[<[EQ<Y�OQNj�D<EX�Ng]Z�Qj
7I�[IIG�j]�q]gX�pIgs�P<gG�][�EP<[OQ[O�jPI�E][pIgh<jQ][�<g]k[G�
Qj

 �"�$7"�./
�QhDI[INQjh�qQjP�"D/�����jPQ[X�NQ[<[EQ<YYs�Qj�E<[�DI�<�GQh<Gp<[j<OI
�Yh]�h]ZIjQZIh�jPI�Y<EX�]N�DkhQ[Ihh�]dd]gjk[Qjs�jP<j�E<[�d]jI[jQ<YYs�<gQhI
�j°h�h]ZIjQZIh�P<gG�j]�G]�D]jP

�"0�.���+�.0!�"0� 
��G][°j���jPQ[X�jPIgI°h�<�Y]j�¥]N�E]YY<D]g<jQ][¦�IhdIEQ<YYs�qQjPQ[�
<OgQEkYjkgI�
��jPQ[X�Qj°h�hjQYY�pIgs�E]Zd<gjZI[j<YQhIG
��G][°j�jPQ[X�jPIs�Q[jIg<Ej�h]�ZkEP�<[G�jPIs�hP]kYG�DI
��jPQ[X�jP<j�qP]YI�YQ[X�DIjqII[�I[pQg][ZI[j<Y�PI<YjP�<[G�PkZ<[�
PI<YjP�IpI[�Qh[°j�Z<GI�
7I°gI�j<YXQ[O�<D]kj�jPQh�][I�PI<YjP�pQhQ][�
�j°h�<YY�[QEI�q]gGh�
�kj�][�jPI�qP]YI��Qj�G]Ih[°j�gI<YYs�P<ddI[�
7]gYGqQGI�qI°pI�QhhkIh�qQjP�Z<Y[kjgQjQ][�<[G�sIj�Q[�qIhjIg[�
q]gYG�Qj°h�]pIg�[kjgQjQ][�<[G�]DIhQjs�
+I]dYI�h<s�qI�<gI[°j�j<XQ[O�I[]kOP�IrIgEQhI�<[G�qI°gI�I<jQ[O�j]]�
ZkEP�]g�I<jQ[O�jPI�qg][O�hjkNN
�[G�jP<j�Qh�jPI�E<hI��Dkj�qI�G][°j�hIIZ�j]�G]�ZkEP�<D]kj�Qj
7I�jI[G�j]�QO[]gI�Qj�Q[�<�q<s�
�pI[�Q[��gIY<[G�qI�P<pI�<[�]DIhQjs�EgQhQh��][I�]kj�]N�IpIgs�N]kg�
XQGh�Qh�]DIhI�]g�OIjjQ[O�jPIgI�
�kj�[]jPQ[O�hIIZh�j]�EP<[OI



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!��²��]EPhjg<hhIg��0��ÃÁÃÃ

�++�"��8�Ä
�GI[jQNQIG��Zd<hhI�!IEP<[QhZh���0gQOOIgIG����gQhP�+g<EjQjQ][Igh��r<ZdYIh

7PQjI�Þ�
][EIdjk<Y 9IYY]q�Þ��Ejk<Y

0.����./

.QhX��[[]p<jQ][ 
][NYQEj��[NIEjQ][ �g<ZI�+]Y<gQh<jQ][

 $
� ��10�$.�0��/���+1� �

�h�<�h]EQIjs��qI°pI�E]ZI�pIgs�<EEkhj]ZIG�j]�DIQ[O�pIgs�[QEI�<[G�jQGs�
7PQEP�O]Ih�<O<Q[hj�dgQ[EQdYIh�]N�DQ]GQpIghQjs�<[G�[<jkgI�D<hIG�h]YkjQ][h
7P<j�qI°gI�hIIQ[O�Q[�jPI�EQjs�<j�jPI�Z]ZI[j
7I°pI�DII[�jgsQ[O�j]�Z]pI�<q<s�Ng]Z�khQ[O��YsE]hI�+P]hdP<jI�N]g�jgI<jQ[O�qIIGh�Q[�jPI�EQjs
7I�qI[j�D<EX�j]�Z]gI�[<jkg<Y�dg]EIhhIh�Y<hj�sI<g
�kj�qI�hQZdYs�G][°j�P<pI�jPI�Z<[d]qIg�j]�XIId�kd�qQjP�Qj
/]�QN�s]k�q<YX�<g]k[G�jPI�EQjs�<j�jPI�Z]ZI[j��jPIgI°h�Og<hh�pIgOIh�[I<gYs�IpIgsqPIgI
�IE<khI�]N�jPI�d<gjQEkY<gYs�q<gZ�<[G�qIj�qI<jPIg�qI�pI�P<G�jPIs�pI�Wkhj�DII[�YQXI�DY]]ZQ[O
/]�[]q�qI°gI�OIjjQ[O�E]ZdY<Q[jh�<YY�jPI�jQZI�jP<j�jPI�EQjs�Y]]Xh�gI<YYs�k[XIZdj�

�"6�.$"!�"0� �/
��"0�/0/�����.!�"��
$!!1"�09
��EIgj<Q[�hIEj]g�]N�jQYY<OI�Og]qIgh�qP]�ZQ[�jQYY�]g�vIg]�jQYY
0PIs�G][°j�dY]kOP�jPI�Y<[G
�kj�jPIs�[IIG�j]�khI�h]ZI�OYsdP]h<jI��N]g�Ir<ZdYI�g]k[Gkd�
0]�hdg<s�Qj�]NN�Q[QjQ<YYs��Dkj�jPIs�G][°j�dY]kOP�
7PIgI<h�<�gIOkY<g�jQYY<OI�Oks�qQYY�hdg<s�Qj�<[sq<s�<[G�jPI[�dY]kOP
�[G�jPI[�<[]jPIg�hdg<s��<[G�jPI[�<[]jPIg
7PIgI<h�jPIhI�Oksh�jPIs�ZQ[QZQhI�jPI�hdg<s�jPIs�khI�
0PIs°gI�E][hEQ]kh�]N�jPI�h]QY�Q[jIOgQjs
0PIs�G][°j�q<[j�j]�XIId�jkg[Q[O�]pIg�
1YjQZ<jIYs�s]k°gI�Wkhj�jkg[Q[O�Qj�]pIg�<[G�jkg[Q[O�Qj�D<EX�IpIgs�
sI<g��Z<XIh�Qj�k[hj<DYI
�kj�jPI�GQIP<gG�I[pQg][ZI[j<YQhj�<gI�<O<Q[hj�khQ[O�OYsdP]h<jI�
�pI[�jP]kOP�jPIs°gI�khQ[O�YIhh�
/]ZIjQZIh�qI�OIj�hjkEX�Q[�jPIhI�d]Y<gQhIG�pQIqh

��.!�./
"D/�ZQOPj�DI�dIgEIQpIG�<h�d]jI[jQ<YYs�E]hjYs�q]gX�
0PI�dIgEIdjQ][�qQYY�DI�jP<j�jPIgI°YY�DI�gIGkEIG�]kjdkj
�<gZIgh�<kj]Z<jQE<YYs�<hhkZI�jPIs�qQYY�P<pI�YIhh�8�j]�hIYY�¥qP<jIpIg�jPIs°gI�dg]GkEQ[O¦
0P<j�[<gg<jQpI�Og]qh�YIOh�
!s�PkhD<[G�Qh�<[�Q[hdIEj]g�N]g�jPI�]gO<[QE�jgkhj�
�I°h�[IpIg�ZIj�<[�]gO<[QE�N<gZIg�qP]°h�DII[�EgQjQE<Y�]N�DIE]ZQ[O�<[�]gO<[QE�N<gZIg
0PIs°gI�<YY�fkQjI�E][jI[j
"][I�]N�jPIZ�<gI�h<sQ[O�]P�OIIv���qQhP���GQG[°j�G]�jPQh�Qh��Qjh�Wkhj�[]j�O]]G�<j�<YY
9Ij�jPI�[IO<jQpQjs�j]q<gGh�]gO<[QE�N<gZQ[O�E]ZIh�Ng]Z�jPI�Q[jI[hQpI�E][pI[jQ][<Y�hQGI



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!��²��]EPhjg<hhIg��0��ÃÁÃÃ

�++�"��8�Ä
�GI[jQNQIG��Zd<hhI�!IEP<[QhZh����p]QGIG����gQhP�+g<EjQjQ][Igh��r<ZdYIh

7PQjI�Þ�
][EIdjk<Y 9IYY]q�Þ��Ejk<Y

�6$����

.QhX��[[]p<jQ][ 
][NYQEj��[NIEjQ][ �g<ZI�+]Y<gQh<jQ][

�"��
�0$./�
0IEP[]Eg<jQE�hj<[EI�
.QhX�ZQ[QZQvQ[O�E]ZZk[QE<jQ][h�
�p]QG�Z]g<Y�GID<jI

QjQvI[h���Zkjk<Y�DI<gIgh�]N�gQhXh�
"]�N<Qg�<OgIIZI[j�N]g�EQjQvI[h
7]ggQIh�[]j�j<XI[�hIgQ]khYs�

�"��
�0$./�

][NYQEjh�Q[�][I�d]YQEs�<gI[<�jg<[hd]hIG�j]�]jPIg�<gI[<h
�[jIgdIgh][<Y�GQhjgkhj
�QhDIYQIN��hEIdjQEQhZ��qI<gQ[Ihh
1[GIgZQ[Ih�GIEQhQ][�Z<XQ[O�Q[�]jPIg�<gI[<h�
�Ej]gh�G]�[]j�E][hEQ]khYs�Q[Ekg�jPI�E][NYQEj�Q[NIEjQ][�

�"��
�0$./�
�[jIg<EjQpI�dg]EIhh��<Ej]gh�qQjP�]dd]hQ[O�pQIqh�
6<YkIh�<[G�DIYQINh�GQNNIgh�DIjqII[�Og]kdh�
+]Y<gQv<jQ][�DIE]ZIh�<�d]hQjQpI�NIIGD<EX�Y]]d
�Ej]gh�GQhEgIGQj�]jPIg�h�d]Q[j�]N�pQIq
/jIgI]jsdQ[O

��.!�./
$[I�q<s�Qh�j]�jgs�d]hQjQpIYs�Q[EI[jQpQhI��[�gIY<jQ][�j]�DIjjIg��
Z]gI�hkhj<Q[<DYI�Y<[G�dg<EjQEIh�
��O]]G�Ir<ZdYI�Qh�jPI�DQ]GQpIghQjs�<[G�N<gZQ[O�dg]WIEjh�jP<j�
P<pI�DII[�E<ggQIG�]kj�Q[�jPI�d<hj�NIq�sI<gh�
$[I�q]kYG�DI��Iggs� QNI�
��jPQ[X�jPIs�<gI�Q[EI[jQpQvQ[O�N<gZIgh�j]�DY]EX�Gg<Q[h��j]�P<pI�
d]hQjQpI�G]q[hjgI<Z�QZd<Ejh�][�jPI�NgIhPq<jIg�ZkhhIY��
�j°h�jP<j�h]gj�]N�jPQ[XQ[O��jP<j°h�OgI<j�N]g�jPI�N]]jdgQ[j�]N�<�
dg]WIEj
��Z�Q[� <]Qh�<[G�qI�G][�j�P<pI�<�dg]WIEj�YQXI�jP<j�PIgI�
7I�[IIG�<�dg]WIEj�YQXI�jP<j�Q[�IpIgs�E]k[js��<[G�jPI[�qI�[IIG�
j]�Ird<[G�jPIZ��
7I°gI�Q[EI[jQpQvQ[O�N<gZIgh�j]�DY]EX�Gg<Q[h�j]�DI�<�DQj�Z]gI�
hkhj<Q[<DYI��Z<sDI�<�DQj�YIhh�dg]GkEjQpI�N]g�q<jIg�fk<YQjs�<[G�h]�
][�
�kj�jPI�XIs�jPQ[O�Qh�qI�E<[°j�YI<pI�N<gZIgh�DIPQ[G�
$g�jP]hI�Y<[G�Z<[<OIgh���jP<j�h�jPI�GQNNQEkYj�d<gj�


$  ��$.�0�$"����.!�./����"6�/
��"0�/0/
0PI��gQGI���+��qPQEP�Qh�PI<GIG�Ds�N<gZIgh�
�kj�Qj°h�DIQ[O�hkdd]gjIG�Ds�gIhI<gEP�<GpQEI�<[G�d]YQEs�

�"6�.$"!�"0� �/
��"0�/0/��� $
� �
$!!1"�0��/
��hkD�E<jEPZI[j�<ddg]<EP��g<jPIg�jP<[�<�Dg]<GIg�pQIq�][�jPI�
Y<[GhE<dI��
0<gOIj�gIh]kgEIh�<j�<�hdIEQNQE�hkD�E<jEPZI[j
�]g�Ir<ZdYI���k[G]]g<�E<jEPZI[j�Q[� II[<[��dg]D<DYs�jPI�DIhj�
dI<gY�ZkhhIY�P<DQj<j�YINj�Q[�jPI�q]gYG�
0<XI�jP<j�hkD�E<jEPZI[j��<[G�GQgIEj�gIh]kgEIh�<j�jP<j�
/j<gj�<j�jPI�D]jj]Z�<[G�DgQ[O�<Y][O�IpIgsD]Gs�qP]�]q[h�Y<[G�]g�
P<h�<[�Q[jIgIhj�
"]j�jP<j�Z<[s���ÃÆ���ÄÁ�dI]dYI�Z<r�
1hI�<h�<[�Ir<ZdYI�]N�P]q�s]k�j<EXYI�"D/�<[G�gI<Y�hkhj<Q[<DQYQjs�
Q[�jP<j�hQjk<jQ][
7]gX�EY]hIYs�qQjP�jP]hI�dI]dYI�
�rdY<Q[�qP<j�s]k°gI�jgsQ[O�j]�G]��<[G�P]q�s]k�q<[j�j]�G]�Qj

��.!�./
�gQGI���+��jPIgI�q<h�g]]Z�N]g�<D]kj�ÅÁ�N<gZIgh�Q[�jPQh�hEPIZI
�kj�<D]kj�ÉÁ�N<gZIgh�<ddYQIG�N]g�Qj�
7I�E]kYG[°j�<EE]ZZ]G<jI�jPI�<Z]k[j�]N�N<gZIgh�qP]�qIgI�
Q[jIgIhjIG
0PIgI�qIgI�N<gZIgh�qP]�<gI�qQYYQ[O�j]�DI�d<gj�]N�jPI�hEPIZI
�pI[�QN�jPIs�qIgI[°j�O]Q[O�j]�OIj�d<QG�j]�DI�d<gj�]N�Qj�
0P<j�hP]qh�jPI�XQ[G�]N�Q[jIgIhj���jPIhI�<gI�Q[jI[hQpI�N<gZIgh
/P]qh�jPI�XQ[G�]N�<ddgIEQ<jQ][�<[G�<ddIjQjI��
7I°gI�hIIQ[O�Z]gI�<[G�Z]gI�<ddgIEQ<jQ][�<[G�<[�<ddIjQjI
�kj�qI�[IIG�j]�hj<gj�Q[EI[jQpQvQ[O�]g�d<sQ[O�N]g�h]ZI�]N�jPIhI�
hIgpQEIh
$g�h]ZI�]N�jPIhI�[<jkgI�D<hIG�h]YkjQ][h�


$  ��$.�0�$"���"0�.���+0�³�"�0�$"� � �6� 
�[�jIgZh�]N�O]pIg[<[EI�hjgkEjkgIh��Q[jIOg<jQ[O�d]YQEs�
+]YQEsZ<XIgh�hdI<XQ[O�j]�][I�<[]jPIg�Q[�GQNNIgI[j�GId<gjZI[jh
��jPQ[X�qI°pI�E]ZI�<�PkOI�q<s�Q[�jPI�Y<hj�ÂÁ�sI<gh�
7I�P<pI�hjgkEjkgIh�Q[�dY<EI�[]q�
�kj�Qj°h�Wkhj�<�YQjjYI�j]]�I<gYs�j]�P<pI�hII[�jPI�]kjE]ZI�]N�
IpIgs][I�q]gXQ[O�j]OIjPIg
�kj�EIgj<Q[Ys�jPI�q]gXQ[O�j]OIjPIg�P<h�hj<gjIG�

�"!��� $
� �
$!!1"�0��/
7I�E][hkYj�qQjP�[IQOPD]kgQ[O�Y<[G]q[Igh�
7I�q]gX�qQjP�jPIZ�d<gjQEkY<gYs�QN�jPIgI�<gI�QhhkIh�
7I�E<[°j�qI�E<[°j�Wkhj�q]gX�Q[�<�p<EkkZ�
7I�q]gX�Q[�<�Y<[GhE<dI�qQjP�[IQOPD]kgh�<[G�d<gjQEkY<gYs�qQjP�
PsGg]Y]Os���s]k�[IIG�j]�DI�E<kjQ]kh��
�N�qI�G]�h]ZIjPQ[O�][�]kg�Y<[G�jP<j�E<[�d]jI[jQ<YYs�INNIEj�
kdhjgI<Z��s]k�P<pI�j]�DI�pIgs�E][hEQ]kh�]N�jP<j�
/]ZIjQZIh�jP<j�ZI<[h�qI°pI�P<G�j]�<G<dj�]kg�gIP<DQYQj<jQ][�
dY<[h�N]g�Ir<ZdYI
�[�h]ZI�dY<EIh�qI�P<pI[°j�DII[�<DYI�j]�DY]EX�Gg<Q[h�DIE<khI�QN�
qI�P<G�qI�q]kYG�d]jI[jQ<YYs�NY]]G�kdhjgI<Z

 �"�$7"�./�����.!�./
"][I�]N�jPQh�qQYY�P<ddI[�k[YIhh�Y<[GP]YGIgh�Dks�Q[j]�Qj
$[I�]N�jPI�jPQ[Oh�qI�P<pI�Q[�dY<EI�<j�jPI�Z]ZI[j�Qh�<[��+��
Nk[GIG�gIhI<gEP�dg]WIEj�E<YYIG�hY]q�q<jIgh
+kjjQ[O�Q[�dY<EI�GIZ][hjg<jQ][h�<[G�h]YkjQ][h�][�jPgII�N<gZh�Q[�
jPI�h]kjP�]N��gIY<[G�
0PIs°gI�Z]GIYYQ[O�kd�dg]dIg�"D/
0PIgI°YY�DI�GIZ][hjg<jQ][�N<gZh�N]g�dI]dYI�j]�O]�<[G�hII�qP<j�
jPIhI�jPQ[Oh�<Ejk<YYs�Y]]X�YQXI��P]q�s]k�E<[�hjQYY�N<gZ�qQjP�jPIZ�
Q[�dY<EI
+I]dYI�E<[�OIj�<�j<[OQDYI�QGI<�]N�qP<j�jPIs�<gI�


$  ��$.�0�$"�� $
� �
$!!1"�0��/����"6�/
��"0�/0/���
+$ �
9�!���./
0Pg]kOP�jPI�q<jIg�d]YQEs�qI°pI�DII[�fkQjI�hjg][O�<Gp]E<jIh�
N]g�j<XQ[O�<[�Q[jIOg<jIG�E<jEPZI[j�Z<[<OIZI[j�<ddg]<EP�
1hQ[O�jPI�E<jEPZI[j�<h�jPI�<h�jPI�Ng<ZIq]gX�
�ZdYIZI[jQ[O�q<jIg�ZI<hkgIh�qQjPQ[�jP<j�Ng<ZIq]gX�<Eg]hh�<YY�
hIEj]gh�<j�][EI
�[EYkGQ[O�E]ZZk[Qjs�Og]kdh�
7I�[]q�P<pI�]kg�[Iq�E]ZZk[Qjs�q<jIg�]NNQEIgh
7I�P<pI�Y]q�E<jEPZI[j�<hhIhhZI[j�jI<Zh�qP]�<gI�O]Q[O�]kj�
NQ[GQ[O�Y]E<Y�dg]DYIZh�<[G�OIjjQ[O�Y]E<Y�h]YkjQ][h�j]�jP]hI�
dg]DYIZh��
7I�P<pI�]kg�[<jQ][<Y�jIEP[QE<Y�QZdYIZI[j<jQ][�Og]kd�
�[G�<�qP]YI�g<Nj�]N�]jPIg�O]pIg[<[EI�hjgkEjkgIh�qPQEP�<gI�
<D]kj�DgQ[OQ[O�j]OIjPIg�jPI�d]YQEs�j]�<GGgIhh�q<jIg�QhhkIh��
0P<j�dg]EIhh�Qh�gI<YYs�][Ys�dg]D<DYs�NQpI�sI<gh�]YG�
�kj�qI�P<pI�hj<gjIG�j]�DgQ[O�jPI�E<jEPZI[j�D<hIG�jPQ[XQ[O�Q[j]�
jPI�q<jIg�d]YQEs
�[G�jP<j°h�gI<YYs�hIj�<�hjg][O�N]k[G<jQ][�[]q�N]g�j<XQ[O�jPI�
[Irj�hjId��qPQEP�Qh�jPI�ZkYjQdYI�DI[INQjh�DgQ[OQ[O�Q[�
DQ]GQpIghQjs��EYQZ<jI��NY]]G
�IE<khI�<YY�]N�jP]hI�<Yh]�P<[O�]NN�<�E<jEPZI[j�D<hIG�<ddg]<EP��
<h�qIYY�
/]�<[�Q[jIOg<jIG�E<jEPZI[j�Z<[<OIZI[j�<ddg]<EP�

�"!���$0��.����"
��/

7I�G]�<�Y]j�]N�I[O<OIZI[j�qQjP�<�Y]j�GQNNIgI[j�Og]kdh
7I°gI�][�Y]E<Y�<kjP]gQjs�<[G�DQ]GQpIghQjs�PIgQj<OI�N]gkZh��jP<j�
GI<Y�qQjP� ��PIgQj<OI�dY<[h�
0P<j�q]kYG�Q[EYkGI�DQ]GQpIghQjs�<[G�<Yh]�Q[EYkGI�EYQZ<jI�<EjQ][
/]ZIjQZIh�Qj°h�]pIgY<ddQ[O�<[G�h]ZIjQZIh�Qj°h�gIdIjQjQpI
�j°h�jgsQ[O�j]�OIj�<�DQj�Z]gI�W]Q[IG�kd��
��OgI<j�]gO<[Qh<jQ][�[]q�Qh�jPI��gQhP��]gkZ�][�"<jkg<Y�
<dQj<Y�
�"!�P<pI�I[O<OIG�<�Y]j�qQjP�jPIZ�Q[�gIEI[j�sI<gh
�"!�Qh�<Yh]�][�jPI�+I<jY<[Gh�
]k[EQY
7I�<gI�Q[p]YpIG�Q[�<�Y]j�]N�GQNNIgI[j�Og]kdh�<[G�]gO<[Qh<jQ][h�



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!��²��]EPhjg<hhIg��0��ÃÁÃÃ

�++�"��8�Ä
�GI[jQNQIG��Zd<hhI�!IEP<[QhZh����p]QGIG����gQhP�+g<EjQjQ][Igh��r<ZdYIh

7PQjI�Þ�
][EIdjk<Y 9IYY]q�Þ��Ejk<Y

�6$����

.QhX��[[]p<jQ][ 
][NYQEj��[NIEjQ][ �g<ZI�+]Y<gQh<jQ][

��6� $+�./
�[�N<Ej�jP<j�h�<YgI<Gs�<�XIs�d<gj
7I�gI�E]ZdIYYQ[O�]g�gIfkQgQ[O�GIpIY]dIgh�j]�khI�[<jkgI�D<hIG�
h]YkjQ][h
0]�khI�h]Nj��OgII[�/1�/�ZI<hkgIh
0PIs�gI�[]q�]pIgY<ddQ[O�qQjP�jPI�<ZI[QjQIh�gIfkQgIZI[jh�Q[�
dY<[[Q[O�<ddYQE<jQ][h�
�[�h]ZI�]N�jPI�OgII[�g]]Nh��GIpIY]dIgh�<gI�<YY]qQ[O�<EEIhh�][j]�
jP]hI�g]]Nh
+g]pQGQ[O�jPI�<ZI[Qjs�hd<EI�
0PIgI�Qh�EYI<g�]pIgY<d��d<gjQEkY<gYs�N]g�<ZI[Qjs�hd<EI
�IpIY]dIgh�<gI�gIE]O[QhQ[O�jP<j
/]ZI�]N�jPIZ�<gI�dg]Z]jQ[O�jPIQg�GIpIY]dZI[jh�<h��OgII[��IjE


$  ��$.�0�$"���"0�.���+0�³� �� �6� 
�[�jP<j�E<jEPZI[j�qI�gI�OQNjIG�qQjP�jPI�[<jkg<Y�j]d]Og<dPs�qI�
P<pI�h]�qI�E<[�kjQYQhI�jP<j
�kj�][I�]N�Zs�hZ<YYIg�g]YIh����pI�gIEI[jYs�DII[�Gg<NjIG�Q[j]�jPI�

YQZ<jI��EjQ][�jI<Z
/]�Z]gI�<[G�Z]gI�qI�YY�jgs�<[G�hIIX�Nk[GQ[O�N]g�<GGQjQ][<Y�
ZI<hkgIh
.Ijg]NQjjQ[O�h]Nj�/1�/�ZI<hkgIh�][�IrQhjQ[O�GIpIY]dZI[jh�IjE��
+gQZ<gQYs�Qjh�GgQpI[�Ds�]kg�jI<Z��<[G�dg]ZdjIG�Ds�[<jQ][<Y�
OkQG<[EI�<[G�h]�][
�kj�jPIs�gI�OI[Ig<YYs�Y]qIg�E]hj�h]YkjQ][h�
1hQ[O�jPI�[<jkg<Y��<[G�E]YY<D]g<jQ[O�qQjP�]kg�d<gXh�GId<gjZI[j
0PIs�gI�<Ejk<YYs�E]ZQ[O�j]�kh�<g]k[G�Q[hj<YYQQ[O�qIjY<[Gh�Q[�
PIgI
7I�gI�dY<[[Q[O�][�NY]]GQ[O�jP<j�<gI<�GkgQ[O�<�ÂÁÁ�sI<g�IpI[j�
h]�jPQh�qQYY�q]gX�pIgs�[QEIYs
7I�gI�dkhPQ[O�]dI[�G]]gh�qQjP�]kg�d<gXh�E]YYI<OkIh�
�jh�Q[QjQ<YYs�GgQpI[�Ds�]kg�]q[�[IIGh�j]�dgIpI[j�NY]]GQ[O�khQ[O�
jPIhI�[<jkgI�D<hIG�h]YkjQ][h

�"6�.$"!�"0� �/
��"0�/0/��� $
� �
$!!1"�0��/
��gI<YYs�O]]G�Ir<ZdYI�]N�<�E]ZZk[Qjs�qP]�P<pI�E]ZI�j]OIjPIg
0PIs�P<G�NY]]GQ[O�QhhkIh�Q[�jPI��[QhP]qI[�+I[Q[hkY<
0P<j�q<h�dg]D<DYs�jPI�jgQOOIg�]N�Qj�Dkj�jPIs�P<pI�<�Dg]<GIg�
ZQ[GhIj�jP<[�Wkhj�jP<j��
�Is][G�jP<j��jPIs�P<pI�O]]G�NQhPQ[O�gQpIgh�<[G�jPIs�<gI�XII[�][�
DQ]GQpIghQjs�
0PIs�Z<[<OIG�j]�DgQ[O�]pIg�jPI�gQpIg�gIhj]g<jQ][�EI[jgI�Ng]Z�jPI�
1��j]�gk[�Y]E<Y�jg<Q[Q[O�E]kghIh
�<gZIgh�<gI�<YY�Q[p]YpIG�<[G�jPIs°pI�O]j�h]ZI�GIZ][hjg<jQ][�
hQjIh�jP<j�jPIs°gI�dY<[[Q[O�][�dkjjQ[O�][�Q[�jPI�E]ZQ[O�Z][jPh
7QjP�N<gZIgh�][�D]<gG
0PIgI°h�GINQ[QjIYs�Z]gI�O<Q[h�j]�DI�Z<GI�jPg]kOP�jPI�E]ZZk[Qjs�
q<jIg�]NNQEIgh�hjgkEjkgI�
�[G�jPI�gQpIgh�jgkhjh�hjgkEjkgIh�

 $
� ��10�$.�0��/
0PI�+]GGYI�NY]]G�gIYQIN�hEPIZI�Qh�<�ZIGQkZ�hQvIG�NY]]G�gIYQIN�
hEPIZI�
.IEIQpIG�<�NIq�ZQYYQ][��Wkhj�O][I�jPg]kOP�dY<[[Q[O�dIgZQhhQ][�
jPIgI�[]q
0QZ][�+<gX�EY]hI�j]�jPI�!ÆÁ
�[EYkGIh�<�NY]]G�hj]g<OI�h]YkjQ][�<[G�<[�Q[jIOg<jIG��E][hjgkEjIG�
qIjY<[G
0P<j°h�<�dgIjjs�O]]G�GIZ][hjg<jQ][�dg]WIEj�N]g�$+7�<[G�/]kjP�
�kDYQ[�
]k[js�
]k[EQY
-kQjI�<�Z]GIg[�<ddg]<EP
�kj�jPI�+]GGYI�Qh�fkQjI�<�hZ<YY�gQpIg���D<hQE<YYs�Â�Æ�j]�Ã�ZIjgIh�
qQGI
"]j�<�PkOI�p]YkZI�]N�q<jIg
�[G�s]k�P<pI�<�DQj�]N�hd<EI�Q[�0QZ][�d<gX
�j°h�P<gG�j]�OIj�hd<EI��d<gjQEkY<gYs�Q[�jPI�kgD<[�v][I
�j°h�<�O]]G�Ir<ZdYI�]N�qP<j�E<[�DI�<EPQIpIG�Q[�kgD<[�
I[pQg][ZI[jh
�kj�Qj°h�[]j�jsdQE<Y�sIj
�j°h�Z]gI�jPI�IrEIdjQ][�g<jPIg�jP<[�jPI�gkYI�


$  ��$.�0�$"���"0�.���+0�³�"�0�$"� � �6� 
0PI�q<jIg�Ng<ZIq]gX�GQgIEjQpI��jPI�<OI[EQIh�Q[p]YpIG
7]gXQ[O�qQjP�jPI��[pQg][ZI[j<Y�+g]jIEjQ][��OI[Es��
�Id<gjZI[j�]N��]khQ[O�
�QhPIgQIh���]gIhjgs
��[kZDIg�]N�q]gXQ[O�Og]kdh
/]�jPIgI�<gI�Q[jIgO]pIg[ZI[j<Y�q]gXQ[O�Og]kdh
/]�<�Y]j�]N�d<gjQIh�hQj�<j�jPI�j<DYI�
0PIgI°h�<�Y]j�]N�GQhEkhhQ][�O]Q[O�][

�"6�.$"!�"0� �/
��"0�/0/�����.!�./
�<gZIgh�YQhjI[�j]�]jPIg�N<gZIgh
�jh�<[�IpQGI[EI�D<hI�dQIEI�jP<j°h�[IIGIG
�N�s]k�E<[�OIj�jPI�YI<GQ[O���jPIgI�h�<Yq<sh��Q[�IpIgs�Og]kd�jPIgI°h�
YI<GQ[O�][Ih
�Ij�jPIZ�G]Q[O�Qj��jPI[�jPI�Z]D�qQYY�N]YY]q
/]��Qj°h�Wkhj�<�E<hI�]N�OIjjQ[O�<�E]kdYI�O]]G�N<gZIgh�kd�<[G�O]Q[O�
j]�q]gX�DIjjIg�jP<[�<[sjPQ[O�IYhI�

 �"�$7"�./
0]�qQ[��s]k�G]�jP<j�Ds�E<ggsQ[O�]kj�jPI�]DWIEjQpIh
/]�j]�OIj�O]]G�p<YkI�N]g�Z][Is��h<s�N]g�Ir<ZdYI�Q[�dg]jIEjQ[O�<�
N]gIhj�<gI<
�Qghj�s]k�GIYQ[I<jI�jPI�<gI<
0PI[�<hX�Y]E<Y�IE]Y]OQhjh��Y]E<Y�dI]dYI
7P<j�Qh�jPQh�<YY�<D]kj��qP<j°h�<Ejk<YYs�O]Q[O�][�PIgI���]q�G]Ih�
jPQh�gI<YYs�q]gX��
!]GIY�<h�ZkEP�<h�qI�E<[�Q[�jIgZh�]N�jPI�Og]qjP��Q[�jIgZh�]N�
dg]GkEjQpQjs
 ]]X�<j�dg]GkEjh�]N�jPI�N]gIhj
0<XI�jPI�dg]GkEjh�]N�jPI�N]gIhj��jPI[�qI�q][°j�DI�q<hjQ[O�jPI�
E<gD][�
7I�qQYY�<Ejk<YYs�DI�XIIdQ[O�jPI�E<gD][�jPIgI
�[G�jPI[�qI�Y]]X�<j�qP]�YQpIh�jPIgI
�]q�Z<[s�dI]dYI�YQpI�jPIgI��qP<j�G]�jPIs�G]
!IIj�qQjP�jPIZ�j]�]NNIg�jPIZ�<[�<YjIg[<jQpI�
�Yh]�OQpI�jPIZ�I[]kOP�Z][Is�j]�YQpI�<[G�OQpI�jPIZ�<�hI[hI�]N�
dgQGI�Q[�jPIQg�I[pQg][ZI[j

gI<jI�<�hI[hI�]N�E]ZZk[Qjs�


$  ��$.�0�$"����.!�./����"6�/
��"0�/0/
"D/�qQYY�DI�QZdYIZI[jIG�jPg]kOP�GQhEkhhQ][�Og]kdh��
Q[N]gZ<jQ][��jIhj�jgQ<Yh�<[G�OI[Ig<Y�gIhI<gEP
0I<O<hE�<gI�fkQjI�O]]G
0PI�
�.��Og]kd��jPIs�G]�jgQ<Yh
7I°YY�DI�G]Q[O�p<gQ]kh�jPQ[Oh�][�]kg�N<gZh�<[G�hIIQ[O�QN�jPIs�
q]gX�
�Zdg]pQ[O�h]QY�hjgkEjkgI�<[G�h]�][

 $
� ��10�$.�0��/
�[��kDYQ[�
Qjs�<j�jPI�Z]ZI[j�qI�P<pI�OgII[�Q[Ng<hjgkEjkgI�
dg]WIEjh
7I�G][°j�P<pI�Z<[s�<j�jPI�Z]ZI[j
�kj�jPIgI°h�<�NIq�Z]gI�E]ZQ[O�][�hjgI<Z
7I°pI�G][I�h]ZI�Q[hQOPj�hjkGQIh�Q[j]�[]gjPI<hj�Q[[Ig�EQjs�<[G�
/j][IsD<jjIg�
0PI�d]hQjQpI�QZd<Ejh�<gI�ZkYjQ�N]YG
0PI�pQhk<Y�QZd<Ej�NQghj�<[G�N]gIZ]hj
�pI[�Wkhj�dY<[jQ[O�Z]gI�jgIIh��]g�PIGOIg]qh��G]q[�jPI�ZQGGYI�
]N�<�g]<G
0PI�pQhk<Y�QZd<Ej�]N�jP<j�[<jkg<YYs�EP<[OIh�dI]dYI°h�gIY<jQ][hPQd�
qQjP�jPIQg�dPshQE<Y�hkgg]k[GQ[Oh�<[G�jPIQg�I[pQg][ZI[j
�[G�jPI[�][�jPI�g]<G�Q[�d<gjQEkY<g��jPIs�E<[�<Ej�<h�<�[]QhI�
D<ggQIg�<h�qIYY
7PQEP�Z<XIh�Qj�<�Z]gI�dYI<h<[j�dY<EI�N]g�dI]dYI�j]�YQpI�


$  ��$.�0�$"�� $
� �
$!!1"�0��/����"6�/
��"0�/0/���
+$ �
9�!���./
��jPQ[X�jPI�Z]hj�QZd]gj<[j�jPQ[O�Qh�jPI�O]pIg[<[EI�<[G�jPI�
hjgkEjkgIh�
0]�OIj�jPIZ�E]ggIEj�
�N�qI�O]�D<EX�j]�jPI�/P<[[][�Ir<ZdYI�
9]k�hIj�kd�][I�D]Gs�j]�Y]]X�<NjIg�jPI�/P<[[][
9]k�Y]]X�Q[jIg[<YYs�<j�<YY�jPI�IE]Y]OQE<Y�I[pQg][ZI[j<Y�QhhkIh�
hkgg]k[GQ[O�jPI�/P<[[][�
�pIgsjPQ[O�Ng]Z�jPI�NQhP�[kZDIgh�jPg]kOP�j]�jPI�NY]]GQ[O�j]�
IpIgsjPQ[O�IYhI
0PI[�s]k�q]kYG�Gg<q�kd�<�hjg<jIOQE�dY<[�N]g�jPI�<gI<
7PQYI�s]k�gI�G]Q[O�jPQh��s]k�Q[p]YpI�jPI�Y]E<Y�dI]dYI�Q[�jPQh�<h�
qIYY
+<gjQEkY<gYs�N<gZIgh�Q[�jIgZh�]N�NY]]GQ[O
/dI<X�j]�jPI�dI]dYI�Q[�jPI�j]q[h�jP<j�OIj�NY]]GIG�<h�qIYY
�kj�qI°gI�[]qPIgI�[I<g�jP<j
�g]Z�]kg�d]Q[j�]N�pQIq��j]�OIj�[<jkgI�D<hIG�h]YkjQ][h�O]Q[O�
qI°gI�gI<YYs�O]Q[O�j]�[IIG�j]�OIj�<�Y]j�]N�Dks�Q[�Ng]Z�dI]dYI



�IjIEjQ[O�<[G�<p]QGQ[O�QZd<hhI�ZIEP<[QhZh�N]g�[<jkgI�D<hIG�<ddg]<EPIh�j]�EYQZ<jI�EP<[OI�<G<dj<jQ][�Q[��gIY<[G���Ihj��!��²��]EPhjg<hhIg��0��ÃÁÃÃ

�++�"��8�Ä
�GI[jQNQIG��Zd<hhI�!IEP<[QhZh����p]QGIG����gQhP�+g<EjQjQ][Igh��r<ZdYIh

7PQjI�Þ�
][EIdjk<Y 9IYY]q�Þ��Ejk<Y

�6$����

.QhX��[[]p<jQ][ 
][NYQEj��[NIEjQ][ �g<ZI�+]Y<gQh<jQ][

 $
� ��10�$.�0��/
+Igh][<Y�O<Q[�Ng]Z�Q[jg]GkEQ[O�jP]hI�NY]]G�GINI[EI�ZIEP<[QhZh�
7I�E<[�hII�jPIZ�][�jPI��]GGIg�N]g�Ir<ZdYI
0PIgI°h�DII[�q]gX�O]Q[O�][�jPIgI�N]g�<�[kZDIg�]N�sI<gh
+g]jIEjQ[O�dI]dYI°h�P]ZIh
�kj�dI]dYI�<Y]h�Y]pI�q<YXQ[O�G]q[�jPIgI�
7I°pI�hII[�]jjIgh��<[G�XQ[ONQhPIgh�G]q[�jPIgI�
�j°h�<EPQIpQ[O�jP<j�NQ[I�D<Y<[EI�
�[G�<Ejk<YYs��qPI[���jPQ[X�<D]kj�jPI�DkGOIj�<g]k[G�jP]hI�
dg]WIEjh
�j°h�<Ejk<YYs�gI<YYs�fkQjI�hZ<YY�Q[�jPI�]pIg<YY�hEPIZI�]N�jPQ[Oh
�]g�Z<hhQpI�h]EQ<Y�<[G�I[pQg][ZI[j<Y�O<Q[
�kj�jPI�dg]DYIZ�Qh�<�Y]j�]N�jP]hI�O<Q[h�<gI�Y][O�jIgZ�
+I]dYI�YQXI�j]�hII�jPQ[Oh�QZZIGQ<jIYs


$  ��$.�0�$"�� $
� �
$!!1"�0��/��� $
� ��10�$.�0��/
�j°h�pIgs�ZkEP�<�N]Ekh�]N�jPI�hjg<jIOQE�I[pQg][ZI[j<Y�
<hhIhhZI[j�
0P<j�d<gjQEQd<jQ][�dQIEI�P<h�DIE]ZI�ZkEP�hjg][OIg�]pIg�jPI�
Y<hj�[kZDIg�]N�sI<gh�
1hIG�Z]gI�Q[�jIgZh�]N�d]YQEQIh�<[G�dg]Og<Zh
7I�Ihj<DYQhPIG�h]EQ<Y�dQYY<gh��<[G�++"h�
0PIs°gI�gIdgIhI[jIG�][�]kg�<YY�]kg�d]YQEs�Og]kdh�][�jPI�E]k[EQY�
[]q�<h�qIYY
0PIgI°h�GINQ[QjIYs�jPIgI°h�Z]gI�p]QEIh�<g]k[G�j<DYIh�<j�jPI�
Z]ZI[j
.I<YYs�O]]G�j]�hII��DIE<khI�s]k�[IIG�GQNNIgI[j��p<gQ]kh�YIpIYh�
]N�IrdIgjQhI�Q[p]YpIG�Q[�Z<XQ[O�GIEQhQ][h

��.!�./
7I�P<pI�¥khIG�"D/¦�][�]kg�N<gZ�Q[�d<gjQEkY<g
7I�gI�]gO<[QE��j]�DI�P][Ihj�qI�qIgI�[IpIg�d<gjQEkY<gYs�
Q[jI[hQpI��]g�]pIg�gIYQIG�][�dIhjQEQGIh
7I�GQG�<�YQjjYI�DQj��<[G�qI�khIG�<�DQj�]N�NIgjQYQhIg
�kj�qI�N]k[G�jP<j�N]g�jPI�Y<hj�É�sI<gh
�]g�jPI�NQghj�NIq�sI<gh�qI�qIgI�<�DQj�[Igp]kh���qQYY�jPI�Og<hh�
Og]q��
�IE<khI�s]k�gI�h]�khIG�j]�Qj
��E<[�hII�qPs�Qjh�<�DQO�GIEQhQ][
��q<h�GI<G�Ok[O�P]�j]�E][pIgj�j]�]gO<[QE�N<gZQ[O��Zs�PkhD<[G�<�
YQjjYI�gIjQEI[j�
�jh�<�PkOI�GIEQhQ][�N]g�N<gZIgh�j]�G]
�IE<khI�Qjh�<�gI<Y�NI<g
9]k�gI�Z<XQ[O�<�EP<[OI�j]�s]kg�N<gZ��qQYY�jPI�Og<hh�Og]q
�]q�qQYY���E]dI�qQjP�<YY�jPI�qIIGh��
�kj�Zs�PkhD<[G�q]kYG�[]q�h<s�jP<j�qI�dg]D<DYs�Og]q�Z]gI�
Og<hh�[]q�jP<[�qI�GQG�DIN]gI
��G][�j�X[]q�QN�jP<j�h�DIE<khI�qI�pI�YINj�jPI�Y<[G�j]�G]�Z]gI�]N�
Qjh�]q[�jPQ[O
"]j�jP<j�qI�P<pI��qI�hjQYY�N<gZ��qI�hjQYY�P<pI�jPI�<[QZ<Yh��
Og<vQ[O�<[G�h]�N]gjP��
7I�dg]D<DYs�N<gZ�hYQOPjYs�GQNNIgI[jYs��Dkj�qI�gI�Z]gI�Q[�jk[I�
qQjP�qP<j�qI�gI�G]Q[O��
7I�G]�YIhh�q]gX�][�jPI�Y<[G��h]�Qjh�<[�I<hQIg�YQNI�N]g�kh��
/]�Qjh�OQpI[�kh�Z]gI�jQZI��<[G�jQZI�Qh�qI<YjP�<h�qIYY��IhdIEQ<YYs�
qQjP�s]k[O�XQGh
��jPQ[X�jP<j�p<YkI�[IIGh�j]�DI�dkj�][�Qj�<h�qIYY


$  ��$.�0�$"����.!�./����"6�/
��"0�/0/
+I]dYI�[IIG�j]�hII�P]q�Qj�E<[�q]gX�
�]]G�Ir<ZdYIh
��O]]G�h]gj�]N�X[]qYIGOI�jg<[hNIg�]N�P]q�Qj�q]gXh�
0PIgI°h�<�jPI]gIjQE<Y�hQGI�<[G�jPI[�jPIgI°h�jPI�gI<Y�dg<EjQE<Y�
hQGI�
�N�Z]gI�dI]dYI�h]gj�]N�hII�jPI�DI[INQjh
�]g�Ir<ZdYI��][�<�N<gZ�
�j�DI[INQjh�<�N<gZIg�Q[�jIgZh�]N�Y]qIg�Q[dkj�E]hjh�<[G�
d]jI[jQ<YYs�PQOPIg�dg]NQj<DQYQjs�
�kj�Z<sDI�Z]gI�jQZI


