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1]hj AZ]hjh^gxd �1gklblml ahheh]�� G:G MdjZ�gb��Db�\�
<Z^bf G_]h^Z �Db�\kvdbc gZp�hgZevgbc mg�\_jkbl_l�

3LSLVWUHOOH EDWV�RI�WKH�JHQXV�3LSLVWUHOOXV DQG�JHQXV�+\SVXJR��²�,JRU�=DJRURGQLXN�	
9DG\P�1HJRGD� ²�$QDO\VLV�RI�PLJUDWLRQ�VWDWXV�RI�3LSLVWUHOOXV V��ODWR�DUH�EDVHG�PDLQO\�RQ
WKH� FROOHFWHG� VDPSOHV�� WDNLQJ� LQWR� DFFRXQW� D� ODUJH� SRUWLRQ� RI� PLVVLQJ� GDWD� UHVXOWHG� LQ
GLIILFXOWLHV� RI� VSHFLHV� GLDJQRVWLFV�� 0LJUDQW� DFWLYLW\� RI� 3LSLVWUHOOH� VSHFLHV� LQ� 8NUDLQH
LQFUHDVHV� LQ� WKH�RUGHU��VDYLL�²�NXKOLL�²�SLSLVWUHOOXV�²�QDWKXVLL�� ,Q� WKLV� URZ��3LSLVWUHOOXV
QDWKXVLL�LV�FKDUDFWHULVHG�E\�WKH�ODUJHVW�DQG�PRVW�QRUWKHUQ�UDQJH��ORQJHVW�PLJUDQW�ZD\V��XS
WR������NP���DQG�ORQJHVW�SHULRG�RI�DEVHQFH� LQ�8NUDLQH� LQ�D�\HDU� ���PRQWKV���3LSLVWUHOOXV
SLSLVWUHOOXV��ZKLFK�LV�SUHVHQWHG�E\�WZR�FU\SWLF�VSHFLHV�����	����N+]���GHPRQVWUDWHV�WZLFH
VPDOOHU�YDOXHV�RI�WKHVH�FKDUDFWHUV��3LSLVWUHOOXV�NXKOLL LV�WKH�UHVLGHQWLDO�VSHFLHV��DQG�GXULQJ
ODVW�GHFDGH�LW�GHPRQVWUDWHV�H[WHQVLYH�LQYDVLRQ�LQ�WKH�QRUWKHUQ�GLUHFWLRQ�

AZ]ZevgZ oZjZdl_jbklbdZ jh^m
H[ky] ]jmib lZ �� ihrbj_ggy��G_lhibjb ²�qbke_ggZ ]jmiZ dZ`Zg�\��\ ydm

g_j�^dh h[µ}^gmxlv \k�o ^j�[gbo ebebd�\ �9HVSHUWLOLR V� O���>Dmayd�g ����@��HklZgg�f
qZkhf p_c j�^ ih^j�[g_gh�� � ]jmim ]�jkvdbo ebebd�\ jha]ey^Zxlv yd hdj_fbc j�^
+\SVXJR�� [ebavdbc ^h 9HVSHUWLOLR �V�� VWU��� <eZkg_ g_lhibjb ²� 3LSLVWUHOOXV ²
ij_^klZ\e_g� \ MdjZ�g� �� \b^Zfb�� a ydbo gZcihrbj_g�rbf } e�kh\bc g_lhibj
�3� QDWKXVLL���Z aZ gbf ²�g_lhibj fZebc �3� SLSLVWUHOOXV��

HklZgg�c \b^ aZjZa ih^�eyxlv gZ ^\Z djbilh\b^b�� sh jhaj�agyxlvky aZ
qZklhlhx mevljZa\mdm��\eZkg_ 3� SLSLVWUHOOXV�����N+]� lZ 3��S\JPDHXV ����N+]���sh
\by\e_g� \ [Z]Zlvho f�kp_\hklyo MdjZ�gb >AZ]hjh^gxd ������ AZ]hjh^gxd �
Lbs_gdh�Lbrdh\_pv ������ I_ljmr_gdh lZ �g�� ����@� �lml jha]ey^Z}lvky ebr_
i_jrbc a gbo���>\Z �gr� \b^b ² 3� NXKOLL lZ +�� VDYLL�²�i�\^_gg� \b^b�� �klhjbqg�
Zj_Zeb ydbo \ MdjZ�g� h[f_`_g� i�\^_ggh[_j_``yf Djbfm >:[_e}gp_\ 	 Ihih\
����@� \g_k_g� ^h ©Q_j\hgh� dgb]b MdjZ�gbª �������

Hkh[eb\hkl� [�heh]�� lZ j�qgh]h pbdem��=jmiZ gZ^a\bqZcgh j�aghfZg�lgZ aZ
_dheh]�}x � `bll}\bf pbdehf��>\Z oZjZdl_jg� ^ey l_jblhj�� MdjZ�gb \b^b ²�fZebc
� e�kh\bc g_lhibjb ²�lbih\� ^_g^jhn�eb��kobevg� ^h `blly \ mj[heZg^rZnl���>\Z

�gr� \b^b ²� [�ehkfm]bc � ]�jkvdbc g_lhibjb ²� aZ]Zehf g_ lbih\� ^ey MdjZ�gb
\b^b�� g_sh^Z\gh \�^hf� ebr_ aZ ihh^bghdbfb agZo�^dZfb a djZcgvh]h i�\^gy
>Q_j\hgZ dgb]Z«� ����@�� I_jrbc a gbo ²� 3� NXKOLL ²� ^_fhgkljm} \bjZagbc
kbgZgljhi�af � \_^_ hk�ebc ih[ml�

F�]jZp�cgbc klZlmk ]jmib��>\Z \b^b a ������gZy\gbo \ MdjZ�g� ²�g_lhibj
e�kh\bc �3��QDWKXVLL��lZ fZebc �3� SLSLVWUHOOXV��² \bjZag� k_ahgg� f�]jZglb��>\Z �gr�
\b^b ²�hk�e���ijb pvhfm h^bg a gbo �3� NXKOLL��hklZgg�f qZkhf klj�fdh jharbjx}
h[eZklv ihrbj_ggy�� gZlhf�klv ^jm]bc �3� VDYLL�� \�^hfbc ebr_ aZ d�evdhfZ
agZo�^dZfb a gZc[�evr i�\^_ggbo dmlhqd�\ MdjZ�gb ��� hl`_�� \bjZagh� f�]jZp�cgh�
Zdlb\ghkl� g_ ^_fhgkljm}�

NZdlbqg� ^Zg� sh^h f�]jZp�c� < e�l_jZlmj� hibkZgh k_ahgg� f�]jZp�� ]jmib
QDWKXVLL²SLSLVWUHOOXV��sh ZgZe�amxlvky ^Ze� \ gZjbk� ijh e�kh\h]h g_lhibjZ��K_ahgg�
f�]jZp�� ^hke�^`_g� reyohf ijyfbo kihkl_j_`_gv >Am[dh �����lZ �g�@�lZ f�q_ggyf
>:[_e}gp_\ lZ �g������@��<k� ijyf� kihkl_j_`_ggy klhkmxlvky ijbfhjkvdbo jZchg�\
�O_jkhgsbgZ lZ H^_sbgZ���AZ]Zehf \ MdjZ�g� ihf�q_gh ����fZebo lZ ���e�kh\bc
g_lhibj \ i_j�h^ ����±���� j�� >:[_e}gp_\ lZ �g�� ����@� lZ�� \�^ih\�^gh�� ��� � ��
hkh[bg m ����±�����jj��>Kj_[jh^hevkvdZ lZ �g������@��Ih\hjhlb d�e_pv g_agZqg���aZ
:[_e}gp_\bf lZ �g�� >����@ \�^hfh ���i_j_eh\�\ g_lhibjZ fZeh]h q_j_a �±����jhdm
lZ ��^Zevg�c \beh\ QDWKXVLL �"���KlZlbklbdZ sh^h f�q_gbo \ MdjZ�g� g_lhibj�\ lZdZ�
hd�evpvh\Zgh �����i_j_eh\b²�������� ����^Zevg� agZo�^db²������� ���

Jbk�� ���Jhaih^�e agZo�^hd fZeh]h � e�kh\h]h g_lhibj�\ \ijh^h\` jhdm gZ i�^klZ\� ZgZe�am
dhe_dp�c�� A\_jom \�^f�q_gh i_j�h^b�� dheb \�^eh\ex\Zeb kZfbpv a _f[j�hgZfb � fheh^bo
hkh[bg >'LVWULEXWLRQ�RI�FROOHFWHG�VDPSOHV RI�SLSLVWUHOOH�EDWV�LQ�D�\HDU@�



:ghlh\Zgbc kibkhd \b^�\
3LSLVWUHOOXV�SLSLVWUHOOXV²�g_lhibj fZebc
G_lhibj fZebc \\Z`Z}lvky i_j_e�lgbf \b^hf�� sh abfm} i_j_\Z`gh aZ

f_`Zfb MdjZ�gb�� AZ e�l_jZlmjgbfb ^Zgbfb�� p� dZ`Zgb \e�ldm ij_^klZ\e_g� gZ
[�evr�c l_jblhj�� MdjZ�gb >Dmaydbg ������ :[_e}gp_\ 	 Ihih\ ������ 6WUHONRY
����@��Ijhl_ gZr� ^hke�^`_ggy ahheh]�qgbo dhe_dp�c �GZp�hgZevgh]h � >_j`Z\gh]h
ijbjh^hagZ\qbo fma_�\�� Db�\kvdh]h�� OZjd�\kvdh]h � Ev\�\kvdh]h mg�\_jkbl_l�\�
k\�^qZlv��sh p_c \b^ a^h[m\Zeb ebr_ gZ AZdZjiZll� � m Djbfm �lZdh` } ih ��ajZadm
a� Ev\h\Z lZ a :kdZg����

I_j�h^ e�lgvh� Zdlb\ghkl� ljb\Z} \�^ d\�lgy ^h `h\lgy�� \�^hfZ lZdh` h^gZ
]jm^g_\Z agZo�^dZ m AZdZjiZll� �koh`_�� p_ fmf�y jZg�r_ aZ]b[eh� hkh[bgb��
Jhaih^�e \bagZq_gbo gZfb dhe_dp�cgbo ajZad�\ ijhly]hf jhdm ihdZaZgh gZ jbk����
< AZdZjiZll� \b^ a¶y\ey}lvky gZ ihqZldm d\�lgy ����������i_q_jZ =j_[�gv����_da����M
d\�lg� c ljZ\g� \`_ agZc^_gh [Z]Zlh \Z]�lgbo kZfbpv�� M Djbfm i_jr� agZo�^db
^Zlh\Zg� ���d\�lgyf��Z fheh^Z pvh]hj�qgZ kZfbpy a^h[mlZ ���ebigy��Ijh agZo�^dm
^\ho e�lg�o dhehg�c g_lhibjZ fZeh]h \ [m^�\eyo DZjZ^Zavdh� [�hklZgp�� ih\�^hfey}
;_kdZjZ\Zcgbc >����@��

M k_j_^g�c � i�\g�qg�c MdjZ�g� p_c \b^ g_\�^hfbc aZ dhe_dp�yfb�� � fh`gZ
ijbimklblb��sh aZdZjiZlkvd� lZ djbfkvd� ihimeyp�� } f�kp_\bfb��Z g_ ljZgablgbfb�
:e_ �kgmxlv qbke_gg� gh\� ih\�^hfe_ggy �����±������ijh agZo�^db pvh]h \b^m \
i�\g�qgbo j_]�hgZo�� gZ <hebg��� Ih^�ee��� Db�\sbg��� Kmfsbg��� Q_jdZsbg��
Em]Zgsbg� �py a[�jdZ���<�^kmlg�klv g_lhibjZ fZeh]h m ^Z\g�o a[hjZo a pbo lZ �grbo
j_]�hg�\ s_ \bfZ]Z} k\h]h ihykg_ggy��G_ \bdexq_gh��sh \b^ jharbjb\ k\�c Zj_Ze
hklZgg�f qZkhf��yd � g_lhibj [�ehkfm]bc�

1kgmxlv ijbims_ggy ijh ��[_jgZp�x pvh]h \b^m \ Djbfm��Ze_ aZ dhe_dp�yfb
hklZggy j_}kljZp�y g_lhibjZ fZeh]h \biZ^Z} gZ ���`h\lgy��M AZdZjiZll� qZklbgZ
ihimeyp�� 3� SLSLVWUHOOXV�� hq_\b^gh�� aZebrZ}lvky gZ abf�\ex�� Ijh p_�� ahdj_fZ�
fh`mlv k\�^qblb a]Z^Zg� agZo�^db ��_da�����]jm^gy m k��Khcfb F�`]�jkvdh]h j�gm lZ
�� _da�� �� d\�lgy m i_q_j� =j_[�gv �]�jkvdZ qZklbgZ AZdZjiZlly��� Abf�\ex
3� SLSLVWUHOOXV m AZdZjiZll� hibkm} Djhqdh >����@�

My\e_ggy ijh ^bn_j_gp�Zp�x e�lg�o Zj_Ze�\ kZfp�\ lZ kZfbpv >6WUHONRY �����
Klj_edh\ ����@�i�^l\_j^`mxlv � gZr� ^Zg� ^ey MdjZ�gb��agZo�^db kZfp�\ \�^hf� �a
AZdZjiZlly g_ jZg�r_ k_jigy��Z a Djbfm ²�g_ jZg�r_ \_j_kgy �jbk��������hq_\b^gh�
klhkmxlvky ebr_ ijb[mebo��Fh`gZ ijbimklblb��sh m pvh]h \b^m kZfp� `b\mlv m
i�\^_gg�rbo djZyo �Jmfmg�y���� sh \ MdjZ�g� gZ e�lh hk_ey}lvky ebr_ km[ihimeyp�y
klZl_\haj�ebo kZfbpv�

� >mebpvdbc >����@� gZ i�^klZ\� hijZpx\Zggy dhe_dp�c Db}\Z��Fhkd\b � KZgdl�I_l_j[mj]m \bagZqZ}
qZkldm \b^m k_j_^ djbfkvdbo dZ`Zg�\ \bkhdhx��������������_da���

3LSLVWUHOOXV�QDWKXVL� ²�g_lhibj e�kh\bc
K_j_^ dZ`Zg�\ gZrh� nZmgb ²�h^bg �a gZc\bjZag�rbo k_ahggbo f�]jZgl�\�

F�kpy jhafgh`_ggy 3LSLVWUHOOXV�QDWKXVLL yd aZ e�l_jZlmjgbfb ^Zgbfb >:[_e}gp_\ �
Ihih\ ����@��lZd � aZ gZrbfb ^hke�^`_ggyfb dhe_dp�c q�ldh \bagZqZxlvky f_`Zfb
e�kh\h� ahgb�� A j�\gbggh� MdjZ�gb \ dhe_dp�yo g_ \by\e_gh hkh[bg�� a^h[mlbo m
k_ahg jhafgh`_ggy i�\^_gg�r_ L_jghi�eey��Q_jdZsbgb � IhelZ\sbgb �lZ[e������M
dhe_dp�yo } d�evdZ agZo�^hd \Z]�lgbo � ]h^mxqbo kZfbpv��Z lZdh` fheh^bo hkh[bg �a
AZdZjiZlly lZ i�\g�qgbo h[eZkl_c ²� J�\g_gkvdh��� L_jghi�evkvdh��� Db�\kvdh��
OZjd�\kvdh��

GZ oheh^gm qZklbgm jhdm p_c \b^ agbdZ} a i�\g�qgbo lZ p_gljZevgbo
h[eZkl_c MdjZ�gb i�key ���k_jigy��KZf_ gZ px ^Zlm \biZ^Z} hklZggy agZo�^dZ ^\ho
^h[j_ \]h^h\Zgbo � ]hlh\bo ^h \�^evhlm kZfbpv a Db�\kvdh� h[e��F�]jZp�cg� reyob
ijhoh^ylv q_j_a kl_ih\m ahgm ^hebgZfb \_ebdbo j�qhd��M i_j�h^ \�^ ���k_jigy ^h
���\_j_kgy��ahdj_fZ��a�[jZgZ k_j�y ajZad�\ h[ho klZl_c a jZchgm gb`gvh]h >g�ijZ�
hq_\b^gh��p_ lZ kZfZ k_j�y��sh a]Z^m}lvky m Am[dh >����@��A�[jZg� yd �� \b^b�� \k�
ajZadb i_j_\bagZq_g� yd 3�� QDWKXVLL >AZ]hjh^gxd ����@�� >ey gb`gvh]h >g�ijZ
hk�ggx f�]jZp�x g_lhibj�\ hibkmxlv :[_e}gp_\ � Ihih\ >����@��:[_e}gp_\ >����@�
K_exg�gZ >����@�� AZm\Z`bfh�� sh \k� \hgb hibkm\Zeb 3� QDWKXVLL jZahf a
3� SLSLVWUHOOXV��ijhl_��gZ gZrm ^mfdm��p� hibkb \Zjlh \�^ghkblb ^h jh^m aZ]Zehf Z[h
^h \b^m 3��QDWKXVLL�

AZ]Zehf ijhly]hf jhdm \b^ ijbkmlg�c \ MdjZ�g� ebr_ ��f�kyp�\��a ljZ\gy ^h
\_j_kgy �jbk�� ���� Ijb pvhfm m \_j_kg� \�^hf� agZo�^db l�evdb a O_jkhgsbgb
�a]Z^Zg� \bs_�� lZ AZdZjiZlly�� A]Z^db ijh fh`eb\�klv ]�[_jgZp�� 3� QDWKXVLL gZ
AZdZjiZll� >:[_e}gp_\ 	 Ihih\ ������ Djhqdh ����@� g_ i�^l\_j^`mxlvky
dhe_dp�cgbfb ajZadZfb� GZ \�^f�gm \�^ 3� SLSLVWUHOOXV��\ mk� f�kyp� � \ mk�o h[eZklyo
\�^hf� agZo�^db e�kh\h]h g_lhibjZ h[ho klZl_c�

1kgm} d�evdZ j_amevlZlb\gbo d�evpx\Zgv pvh]h \b^m��sh i�^l\_j^`mxlv ch]h
^Zevg� i_j_evhlb �lZ[e������I_jrbc nZdl klhkm}lvky gZci_jrh]h aZd�evpvh\Zgh]h \
MdjZ�g� dZ`ZgZ��^jm]bc ²�d�evpx\Zgv m Ijbhdkvdh�l_jZkghfm aZih\�^gbdm��< h[ho
\biZ^dZo ih\lhjg� agZo�^db klZebkv \hk_gb lh]h ` jhdm��i_jrZ ²�\ ;he]Zj�� �����
df��� ^jm]Z ²� gZ Db�\sbg� ����� df��� F�g�fZevgbc l_fi i_j_evhlm \ i_jrhfm
\biZ^dm kdeZ\ ���df aZ ^h[m��\ ^jm]hfm ²����df�^���ijhl_��ydsh \\_klb ihijZ\dm
gZ ^Zlm �fh\�jgh]h \�^evhlm kZfZjkvdh]h g_lhibjZ �±�� f�k����sh l_fib f�]jZp��
a[�]Zxlvky�

>h pbo nZdl�\ lj_[Z ^h^Zlb agZo�^dm �grh]h f�q_gh]h m <hjhg_avdhfm
aZih\�^gbdm g_lhibjZ \ ;he]Zj�� >DZf_g}\Z 	 IZgxl�g ������ IZgxl�g ����@�
f�]jZp�cgbc reyo ydh]h [_a kmfg�\m ijhoh^b\ MdjZ�ghx��P_c reyo��hq_\b^gh��c^_
^hebgZfb \_ebdbo j�d � ^Ze� �\a^h\` fhjkvdh]h ma[_j_``y q_j_a gb`g�c >mgZc Z[h
ijhklh fhj_f��²�gZ ;ZedZgb�



LZ[ebpy ���>Zevg� agZo�^db 3LSLVWUHOOXV�FI��QDWKXVLL >/RQJ�GLVWDQW�UHFRUGV�RI�3��QDWKXVLL@�
D�evpx\Zggy Ih\lhjgbc \beh\ QZk <�^klZgv L_fi Hibk
>g�ijhi_ljh\sbgZ ��KZfZjkvdbc
e�k ������������yd ³SLSLVWUHOOXV´
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G_h[o�^gh aZm\Z`blb��sh [�evr�klv agZo�^hd �gl_jij_lmxlv kmi_j_qeb\h�
LZd��i_jrbc aZibk �lZ[e�����Z\lhjb d�evpx\Zggy �:[_e}gp_\��� ih\lhjgh� agZo�^db
�;mj_r�� \�^ghkylv ^h g_lhibjZ fZeh]h >;mj_r 	 ;_jhg ������ %HURQ� �����
:[_e}gp_\ lZ �g�� ����@�� sh g_h^ghjZah\h klZ\beb i�^ kmfg�\ � \�^ghkbeb ^h
g_lhibjZ e�kh\h]h >Dmayd�g ������ IZgxl�g ������ ������ py jh[hlZ@�� L_ kZf_
klhkm}lvky ^jm]h]h aZibkm�� ydbc [he]Zjkvd� dhe_]b \�^g_keb ^h g�qgbp� \mkZlh��
ijhl_ IZgxl�g �pbl��� gZihey]Z} gZ ijZ\bevghkl� i_j\bggh]h \bagZq_ggy yd
�QDWKXVLL���G_ f_grZ iemlZgbgZ �kgm} m ^ZlZo � f�kpyo agZo�^hd��>h i_\gh� f�jb p_
ihykgx}lvky kdeZ^g�klx ^�Z]ghklbdb g_lhibj�\�

3LSLVWUHOOXV�NXKOLL²�g_lhibj [�ehkfm]bc
G_lhibjZ [�ehkfm]h]h \ MdjZ�g� aZ\`^b \\Z`Zeb _dahlbqgbf�� � ^h ���o jj�

�kgm\Zeh \kvh]h ebr_ ��agZo�^db a I�\^_ggh]h Djbfm �\ ^hebg� j��KZe]�j��\ =Zkij�
lZ [�ey Yelb�� >:[_e}gp_\ 	 Ihih\ ����@��HklZgg�f qZkhf kblmZp�y dZj^bgZevgh
af�gbeZkv��A¶y\bebkv ih\�^hfe_ggy ijh ihy\m pbo g_lhibj�\ m \k_ gh\bo j_]�hgZo
MdjZ�gb��Ijh agZo�^dm \ Djbfm ^hih\�^Z\ ;_kdZjZ\Zcgbc >����@�� m IjbZah\¶� ²
Q_j_fbkh\ >����@�� <heho >����@��\ Ijbqhjghfhj¶� ²�LdZq � N_^hjq_gdh >����@��gZ
Em]Zgsbg� ²�Dhg^jZl_gdh >����@��gZ Q_jg�]�\sbg� \ klZg� ]�[_jgZp�� ²�D_^jh\ �
R_rmjZd >����@�

< Db}\� \b^ agZc^_gh ����� j�� >*RGOHYVN\� HW� DO�� ����@�� �������� \ P_glj
j_Z[�e�lZp�� dZ`Zg�\ ijbg_keb ��hkh[bg ��� lZ ����� agZc^_gbo m klZg� kieyqdb \
h^g�c �a rd�e��Z ���������ijbg_keb s_ ���� agZc^_gm \ h^ghfm a l_Zlj�\��s_ h^gZ
hkh[bgZ agZc^_gZ m ����� j��� Z m \_j_kg� ����� j�� h^bg _da_fieyj pvh]h \b^m
i_j_^Zgh a hjg�lheh]�qgh]h klZp�hgZjm ©E_[_^�\dZª�� Ijhly]hf ����� j�� p_c \b^
\by\e_gh m KmfZo >F_jae�d�g 	 E_[�^v ����@��OZjdh\� ><eZs_gdh ����@�� Djb\hfm
Jha� >Kljb]mgh\ 	 Dhpxjm[Z ����@�

Jbk�� ��� Jharbj_ggy Zj_Zem g_lhibjZ [�ehkfm]h]h ijhly]hf ��o dexqh\bo ^Zl�� ����� ²
©NZmgZ MdjZ�gbª�� ����� ²� ©Q_j\hgZ dgb]Z«ª�� ����� ²� ©G�q dZ`Zg�\ µ��ª�� ����� ²� p_c
h]ey^��>([WHQVLRQ�RI�UDQJH�RI�3LSLVWUHOOXV�NXKOLL LQ�8NUDLQH�GXULQJ���NH\�GDWHV@�

P� nZdlb k\�^qZlv ijh gZ^a\bqZcgh \bkhdm f�]jZp�cgm Zdlb\g�klv pvh]h \b^m
g_lhibj�\��GZ \�^f�gm \�^ ^\ho ihi_j_^g�o \b^�\��p_c \b^ g_ ^_fhgkljm} k_ahggbo
af�g Zj_Zem��ijhl_ hq_\b^gbfb } af�gb Zj_Zem a jhdZfb �jbk�� ����AZ ���jhd�\ p_c
\b^ ^hky]gm\ i�\ghq� MdjZ�gb��� l_fi jharbj_ggy Zj_Zem kdeZ\ g_ f_gr_ ���df gZ
j�d��<jZoh\mxqb \bkhdm a^Zlg�klv \b^m ^h kbgZgljhi����fh`gZ i_j_^[Zqblb��sh a
qZkhf \�g klZg_ h^gbf �a gZcqbk_evg�rbo \ mj[hp_ghaZo >AZ]hjh^gxd � Lbs_gdh
������ *RGOHYVN\� HW� DO�� ����@�� Ijhl_ g_ \bdexq_gh�� sh i�key ijbibg_ggy ^��
nZdlhj�\ lmj[m\Zggy \ f�kpyo ch]h gZc[eb`qh]h ihrbj_ggy �ahdj_fZ��gZ DZ\dZa���
p� ihimeyp�� agbdgmlv�

+\SVXJR�VDYLL²�g_lhibj ]�jkvdbc
G_lhibj ]�jkvdbc �+\SVXJR�VDYLL� } ^m`_ j�^d�kgbf \ MdjZ�g� � \�^hfbc ebr_

a i�\^_ggh]h Djbfm�� D_d_g_�am�� DZjZ^Z]m�� :emidb >:[_e}gp_\ 	 Ihih\ ����@�
>mebpvdbc >����@�gZ i�^klZ\� ^hke�^`_ggy dhe_dp�c �\ l��q��A1G lZ Fhkdh\kvdh]h
mg�lm�� \dZam} gZ ��� ajZad�\ pvh]h \b^m�� sh klZgh\blv ebr_ ��� �� \�^ mk�o
djbfkvdbo ajZad�\ dZ`Zg�\��M i_j_]eygmlbo gZfb dhe_dp�yo } ebr_ �� kmfg�\gbc
ajZahd��a^h[mlbc ���������gZ DZjZ^Za��

Ihj�\gyggy \b^�\
Ijh\_^_gbc ZgZe�a k\�^qblv ijh gZ^a\bqZcgh \bkhdbc j�\_gv f�]jZp�cgh�

Zdlb\ghkl� g_lhibj�\�� ydZ m j�agbo \b^�\ ijhy\ey}lvky ih�j�aghfm�� >Zg� ijh
f�]jZp�cgbc klZlmk \b^�\ g_lhibj�\ maZ]Zevg_gh \ lZ[e����



LZ[ebpy ���Ihj�\gyggy \b^�\ g_lhibj�\ aZ ihdZagbdZfb �ogvh� f�]jZp�cgh� Zdlb\ghkl�
>&RPSDULVRQ�RI�SLSLVWUHOOH�VSHFLHV�E\�VRPH�IHDWXUHV�RI�WKHLU�PLJUDWLRQ�DFWLYLW\@�
IhdZagbd QDWKXVLL SLSLVWUHOOXV NXKOLL VDYLL
E�lg�c Zj_Ze \ MdjZ�g� �qZkldZ l_jblhj��� ��� ��� ���� �����
>Zevg�klv k_ahggbo f�]jZp�c��gZc[�evrZ �����df ����df �"� ���df ��df
I_j�h^ i_j_[m\Zggy ijhly]hf jhdm ��f�k� ��f�k� ���f�k� "
>_g^jhn�evg�klv ��kbgZgljhig�klv ����� ����� ±���� ±"��"
Abf�\ey \ MdjZ�g� �qZkldZ ihimeyp��� ��� ���� ����� "
F�]jZp�cgbc klZlmk \ MdjZ�g� ^Zevg�c

f�]jZgl
[eb`g�c
f�]jZgl

hk�ebc
\b^

[jZd
^Zgbo

Ijbf�ldZ��af�gb ^Zgbo aZ hklZgg� jhdb g_fZ} ��djbilh�
\b^b

�g\Za�y gZ
i�\g�q

agZo�^hd
g_fZ}

GZc\bsbc j�\_gv Zdlb\ghkl� ^_fhgkljm} g_lhibj e�kh\bc �3LSLVWUHOOXV
QDWKXVLL��� P_c \b^ } \bjZagbf k_ahggbf f�]jZglhf � ijbkmlg�c \ MdjZ�g� ebr_
ijhly]hf ��f�kyp�\��AZ gbf c^_ g_lhibj fZebc �3��SLSLVWUHOOXV���i_j_[m\Zggy ydh]h
ijhly]hf jhdm \ MdjZ�g� ljb\Z} shgZcf_gr_ �� f�kyp�\�� ch]h jZggvh\_kgyg� lZ
i�agvhhk�gg� agZo�^db \�^ghkylvky ^h AZdZjiZlly � Djbfm�

>\Z �gr� \b^b k_ahggbo f�]jZp�c g_ a^�ckgxxlv��G_lhibj [�ehkfm]bc �3�
NXKOLL��²�i�\^_ggbc \b^ � \bjZagbc kbgZgljhi��aZ\^ydb qhfm \�g ^_fhgkljm} �grbc
lbi f�]jZp�cgh� Zdlb\ghkl���jharbjx} k\�c Zj_Ze gZ i�\g�q � aZo�^��1gnhjfZp�y ijh
+\SVXJR� VDYLL h[f_`_gZ d�evdhfZ agZo�^dZfb m Djbfm��sh g_ ^ha\hey} ]h\hjblb
ijh ch]h f�]jZp�� �\ dh`ghfm jZa� g_agZqg���

Pblh\ZgZ e�l_jZlmjZ
:[_e_gp_\ <��B� H[ hk_gg_f ijhe_l_ jmdhdjueuo gZ x]_ MdjZbgu ��� Jmdhdjueu_ �&KLURSWHUD��� ²

Fhkd\Z��GZmdZ��������²�K�������²��FZl_jbZeu <k_khxagh]h kh\_sZgby��
:[_e}gp_\ <� ,���Ihih\ ;� F��Jy^ jmdhdjbe���Z[h dZ`Zgb ²�&KLURSWHUD ���I�^hie�qdh 1��=���j_^����NZmgZ

MdjZ�gb��² Db�\��<b^�\h :G MJKJ��������² Lhf ���\bimkd ���²�K�����±����
:[_e_gp_\ <� B���Dhexr_\ B��B���Djhqdh X��B���LZlZjbgh\ D��:��Blh]b dhevp_\Zgby jmdhdjueuo \

MdjZbgkdhc KKJ aZ ����±����� ]]�� Khh[s_gb_ �� >1\FWDOXV�� 3LSLVWUHOOXV�� (SWHVLFXV@ ��� <_klgbd
ahheh]bb��²�������²�1����²�K����±���

;_kdZjZ\Zcguc F� F��H gh\hc gZoh^d_ kj_^ba_fghfhjkdh]h g_lhiujy \ Djufm ���<_klgbd ahheh]bb�
²�������²�� ���²�K����±���

;_kdZjZ\Zcguc F� F��Kh\j_f_ggh_ khklhygb_ nZmgu jmdhdjueuo DZjZ^Z]Z �Djuf�� ��� Jmdhdjueu_
�fhjnheh]by��wdheh]by«���²�Db�\��GZmdh\Z ^mfdZ��������²�K�����±����

;mj_r B���;_jhg I��>\Z gh\b ^Ze_qgb ijbe_lZgby gZijbe_ib �&KLURSWHUD�����Ba\��gZ Ahhe��bg�l k fma_c�
²�������²�Dg������²�K����±����²��pbl��aZ� :[_e}gp_\ lZ �g��������

<eZs_gdh :��FZl_jbZeu d nZmg_ jmdhdjueuo OZjvdh\kdhc h[e�����Ahheh]�qg� ^hke�^`_ggy \ MdjZ�g� gZ
f_`� lbkyqhe�lv��²�Djb\bc J�]��1<1��������²�K�����±����

<heho :��F� Hkh[_gghklb nhjfbjh\Zgby ijbZah\kdhc qZklb Zj_ZeZ kj_^ba_fghfhjkdh]h g_lhiujy
3LSLVWUHOOXV�NXKOLL����<_klgbd ahheh]bb��²�������²�Lhf ����1����²�K�����±����

>mebpdbc :� B�� Qbke_gghklv b ijh[e_fu hojZgu jmdhdjueuo \ Djufm ��� FZl_jbZeu I_j\h]h
\k_khxagh]h kh\_sZgby ih jmdhdjueuf �&KLURSWHUD���²�E_gbg]jZ^��������²�K����±���

AZ]hjh^gxd 1�� <�� Ihrbj_ggy a\mdh\h� nhjfb ���� d=p�� g_lhibjZ fZeh]h \ P_gljZevg�c MdjZ�g� ��
<_klgbd ahheh]bb��²�������² Lhf ����1����²�K������

AZ]hjh^gxd 1��� =h^e_\kvdZ E� DZ`Zgb \ dhe_dp�yo ahheh]�qgbo fma_�\ MdjZ�gb� n_gheh]�qgbc h�
]ey^ ^Zgbo ���F�]jZp�cgbc klZlmk dZ`Zg�\ \ MdjZ�g���²�Db�\��������²�>py a[�jdZ@�

AZ]hjh^gxd 1��� Lbs_gdh <� Mlhqg_ggy sh^h dZ`Zg�\ m ;_jgkvdbo kibkdZo ��� KkZ\p� MdjZ�gb i�^
hohjhghx ;_jgkvdh� dhg\_gp���� ²� Db�\�� ������ ²� K�� ���±����� ²� �IjZp� L_j�heh]�qgh� rdheb�
\bimkd ���

AZ]hjh^gxd 1��� Lbs_gdh�Lbrdh\_pv F� G_lhibj 3LSLVWUHOOXV� S\JPDHXV ���� N+]�� gZ Db�\sbg� ��
<_klgbd ahheh]bb��²�������² Lhf ����1����²�K�����

Am[dh Y��I��GZjbk nZmgb &KLURSWHUD�i�\^_ggh]h koh^m H^_kvdh� h[eZkl� ���A[�jgbd ijZpv Ahheh]�qgh]h
fma_x �1g�l ahhe��lZ [�he��:G MJKJ���²�������²�� ����²�K�����±����

D_^jh\ ;���R_rmjZd I��I_j\Zy gZoh^dZ g_lhiujy kj_^ba_fghfhjkdh]h gZ Q_jgb]h\sbg_ �MdjZbgZ����
<_klgbd ahheh]bb��²�������²�Lhf ����� ���²�K�����

Dhg^jZl_gdh :��NZmgZ jmdhdjueuo Em]Zgkdhc h[eZklb ���/\jhi_ckvdZ g�q dZ`Zg�\ ¶���\ MdjZ�g���²�D��
������²�K�����±����

Djhqdh X��1��>_yd� nZdlb abf�\e� dZ`Zg�\ ���Hohjhgycfh ijbjh^m��²�M`]hjh^��Ij_kZ DZjiZl��������²
K�����±����

Dmaydbg :� I� Jh^ ���Dh`Zgu b g_lhiujb��9HVSHUWLOLR�/LQQDHXV������ ���Dmaydbg :� I��E_lmqb_ furb�
²�Fhkd\Z��Kh\_lkdZy gZmdZ��������²�K�����±����

DZf_g_\Z K� I���IZgxlbg D� D� Fb]jZpbb jmdhdjueuo ?\jhi_ckdhc qZklb KKKJ ���<lhjZy gZmqgZy
dhgn_j_gpby ahheh]h\ i_^Z]h]bq_kdbo bgklblmlh\ JKNKJ ���±���k_gly[jy���L_abku ^hdeZ^h\��²
DjZkgh^Zj��������²�K�����±����

F_jaebdbg B��J���E_[_^v ?��:��<klj_qb g_lhiujy kj_^ba_fghfhjkdh]h 3LSLVWUHOOXV NXKOLL \ Kmfkdhc
h[eZklb MdjZbgu ���<_klgbd ahheh]bb��²�������² Lhf ����1����²�K�����

IZgxlbg D� D� >Zevgb_ fb]jZpbb jmdhdjueuo�� hdhevph\Zgguo \ <hjhg_`kdhf aZih\_^gbd_ ��
Fb]jZpbb `b\hlguo��²�E_gbg]jZ^��GZmdZ��������²�<uimkd ���²�K� ���±����

IZgxlbg D��D� Jmdhdjueu_ ���Blh]b f_q_gby fe_dhiblZxsbo �<uimkd ��� ²�Fhkd\Z��GZmdZ��������²
K����±����²��<hijhku l_jbheh]bb��

I_ljmr_gdh Y��<���=h^e_\kvdZ H��<��� AZ]hjh^gxd ,��<��>hkeL^`_ggy gZk_e_ggy dZ`ZgL\ \ aZieZ\L
KL\_jkvdh]h >hgpy ���<�kgbd Em]Zgkvdh]h i_^Z]h]�qgh]h mg�\_jkbl_lm��²�������² � ���²�K�����±
�����²��L_j�heh]�y \ MdjZ�g� �������AZ j_^��1��<��AZ]hjh^gxdZ��

K_exgbgZ A��Jmdhdjueu_ Q_jghfhjkdh]h [bhkn_jgh]h aZih\_^gbdZ ���/\jhi_ckvdZ g�q dZ`Zg�\ 
���\
MdjZ�g���²�Db�\��������²�K����±����²��IjZp� L_j�heh]�qgh� Rdheb��\bimkd ���

Klj_edh\ I� I� Khhlghr_gb_ iheh\ \ k_ahg \u\h^Z ihlhfkl\Z m \ajhkeuo hkh[_c i_j_e_lguo \b^h\
e_lmqbo fur_c �&KLURSWHUD�� 9HVSHUWLOLRQLGDH�� <hklhqghc ?\jhiu b kf_`guo l_jjblhjbc ��
Ahheh]bq_kdbc `mjgZe��²�������²�Lhf ����� ����²�K������±�����

Kljb]mgh\ <���Dhpxjm[Z <� Hk�ggvh�abfh\� agZo�^db g_lhibjZ 3LSLVWUHOOXV�NXKOLL \ P_gljZevg�c MdjZ�g�
���F�]jZp�cgbc klZlmk dZ`Zg�\ \ MdjZ�g���²�Db�\��������²�>py a[�jdZ@�

LdZq <���N_^hjq_gdh :��GZoh^db g_lhiujy kj_^ba_fghfhjkdh]h gZ x]_ MdjZbgu ���/\jhi_ckvdZ g�q
dZ`Zg�\ ¶���\ MdjZ�g���²�Db�\��������²�K�����±����

Q_j_fbkh\ :� B�� Kj_^ba_fghfhjkdbc g_lhiujv �3LSLVWUHOOXV NXKOL�� \ kl_iguo jZchgZo MdjZbgu ��
<_klgbd ahheh]bb��²�������²�� ���²�K�����

*RGOHYVN\� /��� 7\VKFKHQNR� 9��� 1HJRGD� 9� )LUVW� UHFRUGV� RI� 3LSLVWUHOOXV� NXKOLL IURP� .\LY ��� <_klgbd
ahheh]bb��²�������²�Lhf ����� ���²�K�����

6WUHONRY�3� 3��0LJUDWRU\�DQG�VWDWLRQDU\�EDWV��&KLURSWHUD��RI�WKH�(XURSHDQ�SDUW�RI�WKH
6RYLHW�8QLRQ����$FWD�]RRORJLFD�FUDFRYLHQVLD��²�������²�9RO������1�����²�6�����±����


