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O1JHIL?JHN:MGB MDJ:2GB
1]hj AZ]hjh^gxd �1gklblml ahheh]�� G:G MdjZ�gb��Db�\�

*HQHUDO� SLFWXUH� RI� EDW� IDXQD� G\PQDPLFV� LQ� 8NUDLQH�� ² ,JRU� =DJRURGQLXN��²
3HFXOLDULWLHV� RI� UHJLRQDO� IDXQDV� DQG� VSHFLHV� FRPPXQLWLHV� DUH� DQDO\VHG�� 3HULRG� RI� WKH�
ODUJHVW� EDW� DEXQGDQFH� LQFOXGHV� �� PRQWKV�� IURP� WKH� EHJLQQLQJ� RI� 0D\� WR� WKH� HQG� RI�
$XJXVW�� ZKHQ� DERXW� ��±����� RI� DFWLYH� VSHFLPHQV� DQG� DOO� EDW� VSHFLHV� ZHUH� REVHUYHG��
0RVW� H[SUHVVHG� PLJUDWLRQ� DFWLYLW\� LQKHUHQW� LQ� PRVW� QRUWKHUQ� IDXQDV� DQG GHQGURSKLOH�
FRPPXQLWLHV� �3LSLVWUHOOXV�� 1\FWDOXV�� 9HVSHUWLOLR��� OHDVW� H[SUHVVHG� DFWLYLW\� LV� LQ� ERWK�
VRXWKHUQ� DQG� VSHOHRELRQWLF� EDWV� �3KLQRORSKXV�� SDUWLFXODUO\�0LQLRSWHUXV��0\RWLV� V�� VWU����
6RPH� GHQGURSKLOH� JURXSV� �3OHFRWXV�� %DUEDVWHOOD�� DUH� UHVLGHQWLDO�� DQG� WRJHWKHU�ZLWK� WKH�
OHVVHU�0\RWLV � /HXFRQRH�� WKH\�GHPRQVWUDWH� MXVW� ORFDO�PLJUDWLRQV� LQVLGH� VXPPHU� UDQJH��
*HQHUDO�PLJUDWLRQ�ZD\V�RI�EDWV�DUH�LQ�D�JRRG�DFFRUGDQFH�ZLWK�ULYHU�EDVLQV��DQG�PDLQ�ZD\�
LV�DORQJ�'QLSUR�5LYHU�XS�WR�WKH�%ODFN�VHD��ZKHUH�PLJUDQW�IORZV DUH�GLYLGHG�LQWR�&ULPHDQ�
EUDQFK� �DFURVV� VWHSSHV��DQG�%DONDQ�EUDQFK� �DORQJ�VHDFRDVW���$XWXPQ�PLJUDWLRQ� LV�PRVW�
H[SUHVVHG�WKDQ�VSULQJ�RQH��DQG�LW�WDNHV�SODFH�VLQFH�WKH�VHFRQG�SDUW�RI�$XJXVW�WR�WKH�ILUVW�
GHFDGH�RI�6HSWHPEHU�

<klmi
P_c jha^�e } kijh[hx maZ]Zevg_ggy \kvh]h fZkb\m gZdhibq_gbo ^Zgbo ijh

f�]jZp�cgbo klZlmk lZdkhghf�qgbo � _dheh]�qgbo ]jmi lZ o�jhil_jhnZmgb aZ]Zehf��
Ch]h f_lhx } \�^l\hj_ggy aZ]Zevgh� dZjlbgb jmom gZk_e_ggy dZ`Zg�\�� lh[lh
aZ]Zevgbo ^bgZf�qgbo ijhp_k�\�� sh \�^[m\Zxlvky m nZmg� ijhly]hf hkgh\gh]h
ijbjh^gh]h pbdem² k_ahggbo af�g mfh\ �kgm\Zggy ]jmib��

< hkgh\� j_dhgkljmdp�� ² ihi_j_^g�c h]ey^ >AZ]hjh^gxd lZ �g�� ����@��
j_amevlZlb hijZpx\Zggy dhe_dp�cgbo nhg^�\ >AZ]hjh^gxd � =h^e_\kvdZ ����@� �
qbke_ggh� e�l_jZlmjb�� gZ\_^_g� \bs_ gh\� ijZp� sh^h hdj_fbo kbkl_fZlbqgbo
]jmi � ehdZevgbo nZmg��<`b\Zgbc ihgyl�cgbc ZiZjZl \�^ih\�^Z} \bdeZ^_ghfm \
h]ey^� f�]jZp�cgh� Zdlb\ghkl� dZ`Zg�\ >AZ]hjh^gxd ����@�

N_gheh]�qgbc ZgZe�a dhe_dp�c
>Zg� sh^h aZ]Zevgh]h h[ky]m dhe_dp�c lZ jhaih^�em ajZad�\ aZ f�kypyfb

jhdm maZ]Zevg_gh m lZ[ebp� �� >AZ]hjh^gxd � =h^e_\kvdZ ����@��Dhe_dp�� ^Zxlv
�gnhjfZp�x ijh jhaih^�e aZ k_ahgZfb \k�o ��� \b^�\�� \�^hfbo m kdeZ^� nZmgb
MdjZ�gb�� AZ]Zevgbc fZkb\ ^Zgbo ^h\he� \Z]hfbc ² fZc`_ ����� hkh[bg�� sh
^ha\hey} \i_\g_gh ]h\hjblb ijh aZ]Zevgbc o�^ ^bgZf�db qbk_evghkl� � \b^h\h]h
kdeZ^m o�jhil_jhnZmgb MdjZ�gb ijhly]hf \kvh]h jhdm�

AZ]Zevg� l_g^_gp�� m ^bgZf�p� nZmgb�� >Zg� sh^h jhaih^�em \b^�\
ij_^klZ\e_gh ]jZn�qgh gZ jbk�� ��� Hq_\b^gh�� sh ijhly]hf jhdm \�^[m\Zxlvky
^hkblv ihf�lg� af�gb nZmgb��yd� fh`gZ hp�gblb g_ l�evdb yd�kgh��Ze_ � d�evd�kgh��
Ahdj_fZ��hq_\b^gh��sh e�lgy � abfh\Z Zdlb\g�klv dZ`Zg�\ } q�ldh hdj_ke_gbfb \
qZk��� Py nZdlbqgh ��nZagZ Zdlb\g�klv fZ} i_jrbc q�ldbc i_j_ehf \_kghx�� gZ
f_`� d\�lgy � ljZ\gy�� < p_c qZk d�evd�klv agZo�^hd dZ`Zg�\ a[�evrm}lvky
ijbgZcfg� m �±�� jZa�\ � gZ lZdhfm j�\g� ljbfZ}lvky ^h k_jigy�� Ijhly]hf e�lZ
aZ]ZevgZ \�^ghkgZ qbk_evg�klv ajhklZ}��ijbqhfm p_ ajhklZggy \�^[m\Z}lvky \ ebig�
�gZ �� ���� lh[lh \ qZk i_j_oh^m fheh^� ^h kZfhkl�cgh]h `blly � jhaiZ^m
fZl_jbgkvdbo dhehg�c��

GZ^Ze� ijhp_k klZ} a\hjhlg�f�� sh \�^ih\�^Z} aZd�gq_ggx i_j�h^m
j_ijh^mdp�� � af�g� e�lgvh� Zdlb\ghkl� gZ abfh\m��Ijhly]hf gZklmigbo ��o f�kyp�\
² \�^ k_jigy ^h ebklhiZ^m ² qbk_evg�klv dZ`Zg�\ lZdh` ihf�lgh�� ijhl_ �gZ
\�^f�gm \�^ \_kgb�� ^h\he� ihklmih\h agb`m}lvky�� GZc[�evrbc kiZ^ \�^ghkgh�
qbk_evghkl� \�^[m\Z}lvky ijhly]hf k_jigy±\_j_kgy�� dheb aZ]ZevgZ d�evd�klv
agZo�^hd agb`m}lvky ijbgZcfg� mljbq���P_ ² i_j�h^ \�^evhlm dZ`Zg�\ aZ f_`�
MdjZ�gb�� qZk aZ]Zevgh]h agb`_ggy Zdlb\ghkl� \k�o \b^�\ lZ ihrmdm hk�ebfb
\b^Zfb abfh\bo koh\bs��<�^ ebklhiZ^Z ^h d\�lgy qbkeh agZo�^hd aZebrZ}lvky gZ
f�g�fZevghfm j�\g� �jbk�����

Af�gb qbkeZ \b^�\��GZ \�^f�gm \�^ jhaih^�em aZ]Zevgh� d�evdhkl� agZo�^hd
hkh[bg�� qbkeh \b^�\� yd� j_}kljmxlvky \ j�ag� k_ahgb jhdm aZ dhe_dp�cgbfb
^Zgbfb�� af�gx}lvky g_ lZd klj�fdh��HklZgg} k\�^qblv ijh l_��sh ijhly]hf jhdm
af�gx}lvky g_ kl�evdb kdeZ^ gZy\gh� nZmgb�� kd�evdb j�\_gv aZ]Zevgh� Zdlb\ghkl�
l\Zjbg �\�^ih\�^gh�� � Zdlb\ghkl� �og�o `_jl\��� Z�� hl`_�� � j�\_gv ^hklmighkl�
dZ`Zg�\ �yd ©a^h[bq�ª��dhe_dlhjZfb��

AZ]Zehf ijhly]hf ©oheh^gh� nZabª� �lh[lh a \_j_kgy ^h d\�lgy�� qbkeh aZ�
j_}kljh\Zgbo \b^�\ aZ dhe_dp�cgbfb ^Zgbfb klZgh\blv \ k_j_^gvhfm ^h ���a ���
\�^hfbo��Ijhly]hf e�lZ qbkeh aZj_}kljh\Zgbo \b^�\ ih\�evgh ajhklZ} � ^hky]Z}
fZdkbfmfm \ k_jig��� HklZgg} ih\µyaZgh a lbf��sh i�key i_j�h^m jhafgh`_ggy
�fh\�jg�klv \�^eh\m j�^d�kgbo \b^�\ a[�evrm}lvky�� sh � \_^_ ^h ihklmih\h]h
a[�evr_ggy qbkeZ \b^�\ ijhly]hf e�lZ�



LZ[ebpy ��� Jhaih^�e agZo�^hd dZ`Zg�\ \ijh^h\` jhdm aZ \k�}x kmdmig�klx ^Zgbo�� hljb�fZgbo ijb hijZpx\Zgg� ahheh]�qgbo dhe_dp�� >aZ� AZ]hjh^gxd � =h^e_\kvdZ ����@��
>'LVWULEXWLRQ� RI� UHFRUGV� RI� EDWV� E\� WKH�PRQWKV� RQ� WKH� EDVLV� RI� DOO� GDWD REWDLQHG� DV� D� UHVXOW� RI�
LQYHVWLJDWLRQ�RI�PDLQ�]RRORJLFDO�FROOHFWLRQV�RI�8NUDLQH@

<b^ , ,, ,,, ,9 9 9, 9,, 9,,, ,; ; ;, ;,, �
5KLQ��KLSSRVLGHURV � �� �� � �� �� �� � � ² ² �� ���
5��IHUUXPHTXLQXP �� � � ² �� � �� �� �� � � ² ���
0LQLRS��VFKUHLEHUVLL ² � �� ² � �� �� �� �� �� ² � ���
0\RWLV�EO\WKLL � � ² ² �� �� �� �� ² � ² � ���
0��P\RWLV � �� � � �� �� �� �� � �� � ² ���
/HXFRQRH�EHFKVWHLQLL � � ² ² ² � ² ² ² ² ² ² �
/��QDWWHUHUL ² ² ² ² ² ² � ² � � ² ² �
/��HPDUJLQDWXV ² � ² ² ² �� � � ² ² ² ² ��
/��GDV\FQHPH� ² ² ² � ² ² � � ² ² ² ² �
/��GDXEHQWRQLL � � � � � �� � � � ² ² � ��
/��EUDQGWLL ² ² ² ² ² ² ² � ² ² ² ² �
/��P\VWDFLQXV ² � ² ² � � �� � � ² ² ² ��
3OHFRWXV�DXULWXV � � � � � �� � � � � � �� ��
3��DXVWULDFXV � � �� � ² ² � � � � ² � ��
%��EDUEDVWHOOXV �� �� �� � � � ² � � � � � ��
1\FWDOXV�OHLVOHUL ² ² ² ² � �� � � � � ² ² ��
1��QRFWXOD ² ² � � �� �� �� �� � � ² � ���
1��ODVLRSWHUXV ² ² ² � � ² ² ² � � ² ² �
3LSLVWUHOOXV�NXKOLL ² ² ² ² ² ² ² � � ² � � �
3��QDWKXVLL ² ² ² � �� �� �� �� � ² ² ² ��
3��SLSLVWUHOOXV ² ² ² � � � �� � � � ² � ��
+\SVXJR�VDYLL ² ² ² ² ² ² ² � ² ² ² ² �
9HVSHUWLOLR�PXULQXV ² ² ² � � � � � ² ² ² ² ��
(SWHVLFXV�VHURWLQXV �� �� � � �� � �� �� � � � � ���
(��QLOVVRQLL ² ² ² ² ² � � ² ² ² ² ² �
JZahf hkh[bg �� ��� �� �� ��� ��� ��� ��� ��� �� �� �� ����
JZahf \b^�\ �� �� �� �� �� �� �� �� �� �� � �� ��

Ijbf�ldZ ��l_fgbf \b^�e_gh klh\iqbdb��sh \�^ih\�^Zxlv e�lg�f f�kypyf �9±9,,,��

<hk_gb gZklmiZ} gh\Z ©oheh^gZ nZaZª�� � m \_j_kg�±`h\lg� qbkeh \b^�\
klj�fdh af_grm}lvky \^\�q���a ���lb ^h ���lb��HklZgg} \bagZqZ}lvky yd agb`_ggyf
Zdlb\ghkl� hk�ebo \b^�\��lZd � \�^evhlhf f�]jZgl�\��< dh`ghfm jZa� o�^ ^bgZf�db
qbkeZ hkh[bg � qbkeZ \b^�\��sh j_}kljmxlvky aZ f�kypv��fZ} j�agbc oZjZdl_j��GZ
\_kgyghfm i_j_ehf� Zdlb\ghkl� kihkl_j�]Z}lvky klj�fdZ af�gZ qbkeZ hkh[bg �
ihklmih\_ a[�evr_ggy qbkeZ \b^�\�� gZlhf�klv \hk_gb ² j�ad_ agb`_ggy qbkeZ
\b^�\ � ihklmih\_ af_gr_ggy hkh[bg��

A hklZggvh]h fh`gZ ajh[blb \bkgh\hd�� sh \_kghx aZ]Zevg_ ajhklZggy
Zdlb\ghkl� dZ`Zg�\ \�^[m\Z}lvky aZ jZomghd ijbevhlm d�evdho qbke_ggbo \b^�\��Z
\hk_gb af_gr_ggy Zdlb\ghkl� dZ`Zg�\ \�^[m\Z}lvky ihklmih\h q_j_a d�evdZ�
_lZigbc \�^e�l f�]jZgl�\ �gZkZfi_j_^��\_q�jgbpv � g_lhibj�\��� ihklmih\bc i_j_o�^
^h ]�[_jgZp�� hk�ebo \b^�\ dZ`Zg�\ �i�^dh\bd�\�� g�qgbpv�� \moZg�\��rbjhdh\mo�\��
i_j]Zq�\���>_yd� f�kp_\� \b^b �gZij��� g�qgbpy \_ebdZ�� ^h\]hdjbe�� i_j]Zq i�ag�c��
\�^hf� m ©oheh^gm nZamª� ^Ze_dh aZ g_ f_grhx d�evd�klx agZo�^hd�� g�` m e�lg�
f�kyp� �lZ[e�� ���� P_ i�^l\_j^`mxlv � ijyf� kihkl_j_`_ggy gZ f�kpyo abf�\e�
dZ`Zg�\ m i_q_jZo Ih^�eey��Djbfm � AZdZjiZlly�

�

��

���

���

���

���

���

� � � � � � � � � �� �� ��
f�kypv �PRQWK�

hk
h[

bg
��V
SH
FLP

HQ
V�

�

��

��

��

��

��

\b
^�\

��V
SH
FLH

V�

hkh[bg �Q �����
\b^�\ �Q ���

Jbk�� ��� Jhaih^�e dhe_dp�cgbo ajZad�\ dZ`Zg�\ aZ f�kypyfb jhdm�� Hdj_fh gZ\_^_gh ^Zg�
sh^h af�gb d�evdhkl� aZj_}kljh\Zgbo \b^�\ lZ d�evdhkl� dhe_dp�cgbo ajZad�\��>'LVWULEXWLRQ�RI�
FROOHFWHG� VDPSOHV� RI� EDWV� E\� WKH�PRQWKV��'DWD� RQ� WKH�G\QDPLFV� RI� WRWDO� UHJLVWHUHG� VSHFLHV� DQG�
QXPEHUV�RI�FDSWXUHG�VSHFLPHQV�DUH�JLYHQ�VHSDUDWHO\@�



F�]jZglb lZ j_ab^_glb
>ey ijbdeZ^m ijhZgZe�am}fh rbjhdh ihrbj_g� \b^b�� \�^hf� aZ ihgZ^ ���

agZo�^dZfb��LZdbfb��ahdj_fZ��} lZd� ^Zevg� f�]jZglb��yd \_q�jgbp� lZ g_lhibj���a
h^gh]h [hdm��lZ lbih\h hk�e� \b^b��yd \moZg� � i_j]Zq���<_q�jgbp� � g_lhibj� \�^hf�
gZ [�evr�c qZklbg� MdjZ�gb ebr_ ijhly]hf �±��f�kyp�\ a fZdkbfmfhf agZo�^hd
ebr_ a ljZ\gy ^h k_jigy ���f�kyp����GZlhf�klv��^ey hk�ebo \b^�\ fZ}fh agZo�^db
ijhly]hf \kvh]h jhdm��>Zg� sh^h jhaih^�em \b^�\ m qZk� \aylh �a gZ\_^_gbo \bs_
dZ^Zklj�\ >AZ]hjh^gxd � =h^e_\kvdZ ����@�

>Zevg� f�]jZglb� Jha]eyg_fh jhaih^�e \b^�\�f�]jZgl�\ gZ ijbdeZ^�
e�kh\h]h g_lhibjZ �3LSLVWUHOOXV QDWKXVLL���GZ [�evr�c qZklbg� MdjZ�gb \b^ ijbkml�
g�c ebr_ l_ieh� ihjb�� ijhl_ jZggvh� \_kgb � i�agvh� hk_g� ch]h j_}kljmxlv m
i�\^_ggbo h[eZklyo��ahdj_fZ��gZ AZdZjiZll� lZ O_jkhgsbg���I_j�h^ ch]h \bjZagh�
Zdlb\ghkl� �nZdlbqgh ijbkmlghkl� \ MdjZ�g��� ijh^h\`m}lvky ebr_ �� f�kyp��� a
k_j_^bgb ljZ\gy ^h k_j_^bgb k_jigy �lZ[e�� ���� sh \�^ih\�^Z} aZ]Zevghfm
fZdkbfmfm Zdlb\ghkl� dZ`Zg�\ ijhly]hf jhdm �jbk�����

:gZeh]�qgm aZdhghf�jg�klv ijhklhjh\h�qZkh\h]h jhaih^�em ^_fhgkljmxlv �
�gr� lbih\h f�]jZp�cg� \b^b��ahdj_fZ��\_ebdZ � fZeZ \_q�jgbp� �1\FWDOXV QRFWXOD HW
1�� OHLVOHUL��� ^\hdhe�jgbc ebebd �9HVSHUWLOLR PXULQXV��� ;ebavdm aZdhghf�jg�klv
^_fhgkljm} lZdh` g�qgbpy ]hkljh\moZ �0\RWLV EO\WKLL��� ydZ�� gZ \�^f�gm \�^ k\h]h
^\�cgbdZ g�qgbp� \_ebdh� �0\RWLV P\RWLV���fZc`_ ©ih\gbf kdeZ^hfª�f�]jm} gZ abfm
aZ f_`� MdjZ�gb �^b\��lZ[e�����
LZ[ebpy ���Jhaih^�e agZo�^hd g_lhibjZ e�kh\h]h ijhly]hf jhdm aZ h[eZklyfb��
>'LVWULEXWLRQ�RI�3LSLVWUHOOXV�QDWKXVLL E\�WKH�PRQWKV�LQ�VRPH�SURYLQFHV�RI�8NUDLQH@
H[eZklv �kdhjhq_gh� , ,, ,,, ,9 9 9, 9,, 9,,, ,; ; ;, ;,, KmfZ
OZjd���Kmfk���Ihel���Em]� � � � � � ��
<he���J�\g���L_jg���Ev\�\� � � � � ��
Db�\kvdZ��Q_jdZkvdZ �� � � ��
O_jk���Djbf���AZdZji� � � � ��
JZahf � � � � �� �� �� �� � � � � ��

Hk�e� \b^b� Lbih\h hk�ebf \b^hf a qbkeZ rbjhdh jhaih\kx^`_gbo \
MdjZ�g� } \moZgv a\bqZcgbc �3OHFRWXV� DXULWXV��� P_c \b^ gZe_`blv ^h e�kh\h]h
nZmg�klbqgh]h dhfie_dkm�� ijhl_ fZ} \bjZagm kobevg�klv ^h kbgZgljhi�� \
^bfh\bc i_j�h^ k\h]h `blly�� >Zg� sh^h ijhklhjh\h�qZkh\h]h jhaih^�em pvh]h
\b^m dZ`ZgZ gZ\_^_gh m lZ[ebp� �� Hq_\b^gh�� sh agZo�^db \moZgy j�\ghf�jgh
jhaih^�eyxlvky m ijhklhj� c qZk���� g�ydbo aZdhghf�jghkl_c qb nZdlm ijhklhjh\h�
qZkh\h]h i_j_jhaih^�em ihimeyp�c \moZgy \ MdjZ�g� g_fZ}�

LZ[ebpy ���Jhaih^�e agZo�^hd \moZgy a\bqZcgh]h ijhly]hf jhdm aZ h[eZklyfb��
>'LVWULEXWLRQ�RI�3OHFRWXV�DXULWXV E\�WKH�PRQWKV�LQ�VRPH�SURYLQFHV�RI�8NUDLQH@
H[eZklv , ,, ,,, ,9 9 9, 9,, 9,,, ,; ; ;, ;,, KmfZ
OZjd�\kvdZ��IhelZ\� � � � � ��
Db�\���Q_jd���D�jh\h]� � � � � � � � ��
Ev\�\���1\���NjZgd�\� � � � � � � � ��
DjbfkvdZ :J � �
JZahf � � � � � �� � � � � � �� ��

;ebavdbc ^h lZdh]h jhaih^�e ^_fhgkljmxlv �gr� \b^b�� yd a qbkeZ
gZc[eb`qbo jh^bq�\ �3OHFRWXV DXVWULDFXV�� %DUEDVWHOOD EDUEDVWHOOXV��� lZd � a dheZ
gZi_\gh \�^^Ze_gbo jh^�\��K_j_^ hklZgg�o ² i�ag�c dZ`Zg �(SWHVLFXV VHURWLQXV���
g�qgbpy \h^ygZ �/HXFRQRH GDXEHQWRQLL�� � \_ebdZ �0\RWLV P\RWLV��� i�^dh\bd fZebc
�5KLQRORSKXV KLSSRVLGHURV� �^b\�� lZ[e�� ����<k� p� \b^b abfmxlv \ f_`Zo MdjZ�gb��
ijhl_ �og� abfh\� d\Zjlbjb qZklh \�^j�agyxlvky \�^ e�lg�o��2og� e�lg� koh\bsZ ^m`_
j�aghfZg�lg� ² \�^ ^mi_e �rbjhdh\mob � \moZg���^h ijhklhjbo ]jhl�\ � p_jdh\gbo
[Zgv �g�qgbp� c i�^dh\bdb���ijhl_ \abfdm \k�o �o g_j�^dh fh`gZ amklj�lb \ i_q_jZo
Z[h ex^kvdbo hk_eyo�

<k� �gr� \b^b aZcfZxlv ijhf�`g_ f�kp_ \ jy^m \�^ lbih\bo f�]jZgl�\ ^h
lbih\bo j_ab^_gl�\��>h lZdbo gZe_`Zlv ^_yd� fZe� g�qgbp� �/HXFRQRH���^h\]hdjbeb
�0LQLRSWHUXV��� ^ey ydbo oZjZdl_jgZ f�]jZp�cgZ eZ[�evg�klv�� k_ahggm f�]jZp�x
a^�ckgx} ebr_ qZklbgZ f�kp_\h� ihimeyp����ijhl_ aZ gZy\ghkl� ^h[jbo mfh\ ^ey
]�[_jgZp�� lZdZ f�]jZp�y fh`_ � g_ \�^[mlbky��>_yd� i�\^_gg� \b^b ² gZijbdeZ^��
lZd� gZr� _dahlb�� yd ©]�ikm] KZ\�ª�� ©g_lhibj Dmeyª�� qb ©g�qgbpy @hnjmZª� ²
\aZ]Ze� g_ ^_fhgkljmxlv k_ahggh� f�]jZp�cgh� Zdlb\ghkl��� Z[h lZdZ Zdlb\g�klv m
gbo ijZdlbqgh g_ \bjZagZ�
J_clbg] \b^�\

Hq_\b^gh��sh j�ag� \b^b dZ`Zg�\ gZrh� nZmgb ihf�lgh j�agylvky aZ j�\gyfb
f�]jZp�cgh� Zdlb\ghkl� �gZkZfi_j_^�� k_ahggh���� Hp�gdb f�]jZp�cgh� Zdlb\ghkl���
ij_^klZ\e_g� gZfb d�evdZ jhd�\ lhfm >AZ]hjh^gxd lZ �g������@��l_i_j fh`mlv [mlb
mlhqg_g��� Z \ ^_ydbo \biZ^dZo � i_j_]eygml���>ey d�evd�kgh]h ihj�\gyggy \b^�\
\bdhjbklZgh shcgh ZgZe�ah\Zg� ^Zg� ijh �o jhaih^�e m qZk��� A p�}x f_lhx
jha]eygmlh l�evdb \b^b��ij_^klZ\e_g� \ dhe_dp�yo k_j�yfb ihgZ^ ���ajZad�\���>ey
lZdbo \b^�\ [m\ jhajZoh\Zgbc dh_n�p�}gl \Zj�Zp�� �ogvh� amklj�qZevghkl� \ j�ag�
f�kyp� jhdm �ihiZjgh dh`g� ��f�k����IZjZe_evgh jhajZom\Zeb �gr� ihdZagbdb gZ
drlZel ©\bj�\g_ghkl� aZ I�}emª� lZ ©nmgdp�hgZem K�fikhgZª�� ijhl_ \hgb
\by\bebkv g_ �gnhjfZlb\gbfb�



Hq_\b^gh��sh m hk�ebo \b^�\ &9 [m^_ gZcf_grbf�� m \b^�\�� ijbkmlg�klv
ydbo \ MdjZ�g� kmll}\h af�gx}lvky ijhly]hf jhdm�� &9 [m^_ gZc[�evrbf��LZd��m
jha]eygmlbo \bs_ \b^�\ &9 �����m 3OHFRWXV DXULWXV lZ ������m 3LSLVWUHOOXV QDWKXVLL
�lZ[e�� ����=jmim ihkl�cgh ijbkmlg�o \ MdjZ�g� \b^�\ jZahf �a \moZg_f nhjfmxlv
i�^dh\bd fZebc��g�qgbpy \_ebdZ��i_j]Zq i�ag�c � g�qgbpy \h^ygZ �&9 ��±�� ����P�
\b^b ihkl�cgh j_}kljmxlv g_ ebr_ \e�ldm�� Ze_ c m qZk abfh\bo h[e�d�\ m
i�^a_fgbo ihjh`gbgZo lZ j�aghfZg�lgbo [m^h\Zo�

:evl_jgZlb\gm ]jmim kdeZ^Zxlv \bjZag� k_ahgg� f�]jZglb��sh aZdhghf�jgh
ijbkmlg� \ MdjZ�g� ebr_ ijhly]hf d�evdho e�lg�o f�kyp�\��g_lhibj� �3LSLVWUHOOXV���
\_q�jgbp� �1\FWDOXV���ebebdb �9HVSHUWLOLR���P� jh^b��\eZkg_��� \bagZqZxlv hkgh\gbc
o�^ ^bgZf�db o�jhil_jhnZmgb ijhly]hf jhdm �jbk�� ���� \hgb ` nhjfmxlv ]jmim
j_dhj^kf_g�\ aZ ^Zevg�klx i_j_evhl�\�� 1gr� \b^b ^_fhgkljmxlv ijhf�`g� klZgb
f�]jZp�cgh� Zdlb\ghkl��
LZ[ebpy ���Hp�gdb f�]jZp�cgh]h klZlmkm dZ`Zg�\ gZ i�^klZ\� dhe_dp�cgbo ^Zgbo��>(VWLPDWLRQ�
RI�PLJUDWLRQ�VWDWXV�RI�EDWV�RQ�WKH�EDVLV�RI�FROOHFWLRQ�GDWD@�
J�^ � \b^ ��� ��� ��� ��� ���� ����� 1 F�Y�
Hk�e� \b^b �&9����
3OHFRWXV�DXULWXV �� � �� � � �� �� ����
5KLQRORSKXV�KLSSRVLGHURV �� �� �� �� � �� ��� ����
0\RWLV�P\RWLV �� � �� �� �� � ��� ����
(SWHVLFXV�VHURWLQXV �� �� �� �� � � ��� ����
/HXFRQRH�GDXEHQWRQLL �� � �� �� � � �� ����
EhdZevg� f�]jZglb �&9 ��±����
3OHFRWXV DXVWULDFXV � �� � �� � � �� ����
5KLQRORSKXV�IHUUXPHTXLQXP �� � �� �� �� � ��� �����
0LQLRSWHUXV VFKUHLEHUVLL � �� �� �� �� � ��� �����
3LSLVWUHOOXV�SLSLVWUHOOXV � � �� �� � � �� �����
%DUEDVWHOOD�EDUEDVWHOOXV �� �� � � � �� �� �����
/HXFRQRH P\VWDFLQXV � � � �� � � �� �����
>Zevg� f�]jZglb �&9 ���±����
1\FWDOXV�OHLVOHUL � � �� �� � � �� �����
1\FWDOXV�QRFWXOD � � ��� ��� �� � ��� �����
3LSLVWUHOOXV�QDWKXVLL � � �� �� � � �� �����
9HVSHUWLOLR�PXULQXV � � � �� � � �� �����
0\RWLV�EO\WKLL � � ��� �� � � ��� �����
JZahf \k� \b^b dZ`Zg�\ ��� ��� ��� ��� ��� �� ���� ����

J_]�hgZevg� Zki_dlb
E�kh\Z ahgZ ² ahgZ ihrbj_ggy dZ`Zg�\ ^_g^jhn�e�\��FZc`_ \k� ihrbj_g�

gZ Ihe�kk� \b^b ² f�]jZglb�� gZi_\gh hk�e� o�[Z sh \moZg��� E�khkl_i ² ahgZ
\bkhdh]h \b^h\h]h [Z]Zlkl\Z � qbk_evghkl� dZ`Zg�\�� Lml m ^hklZlg�c d�evdhkl�
gZy\g� yd f�kpy ^ey hk_e_ggy �^_j_\hklZgb�� i_q_jb��� lZd � [Z]Zl� aZ dhjfh\hx
[Zahx f�kpy ihex\Zggy��Ijb pvhfm ebr_ aZo�^gbc e�khkl_i a ch]h qbke_ggbfb
dZjklh\bfb ihjh`gbgZfb �Ih^�evkvdZ \bkhqbgZ�� kl\hjx} ^h[j� mfh\b ^ey
p�ehj�qgh]h i_j_[m\Zggy dZ`Zg�\ >I_ljmr_gdh ����@��

=�jkvd� jZchgb�� GZc\bs� ihdZagbdb \b^h\h]h [Z]Zlkl\Z ijblZfZgg�
DZjiZlZf � Djbfm �jbk������ijhl_ \Zjlh \jZoh\m\Zlb��sh ihimeyp����yd� f_rdZxlv
gZ i�\^g� Djbfm lZ m AZdZjiZll��� fZxlv kijbyleb\� mfh\b ^ey p�ehj�qgh]h
i_j_[m\Zggy � ijhy\eyxlv gZcf_grm f�]jZp�cgm Zdlb\g�klv�� Hdj�f lh]h��
ki_e_h[�hglb \b^b �i�^dh\bdb�� g�qgbp��� qZklh f�]jmxlv g_ aZ rbjhlgbf ]jZ^��
}glhf �gZ i�\^_gv���Z aZ ]jZ^�}glhf ^hklmighkl� koh\bs��� \ ^_ydbo \biZ^dZo �og�
abfh\� Zj_Zeb fh`mlv [mlb [�evr i�\g�qgbfb��g�` e�lg���

Kl_i yd ahgZ ljZgablm� Kl_i } gZcf_gr ijb\Z[eb\hx ahghx ^ey dZ`Zg�\��
Ihe�smd >����@ lZ Dhg^jZl_gdh >����@ ihdZaZeb��sh \k� dZ`Zgb l�kgh ih\µyaZg� m
kl_im a \h^hcfZfb lZ e�kh\bfb fZkb\Zfb�� yd� \ kl_im } \bgyldhf�� \�^hfbc yd
�gljZahgZevg� e�kh\� fZkb\b \a^h\` jmk_e j�qhd �aZieZ\g� � [ZcjZqg� e�kb���lZ yd
rlmqg� gZkZ^`_ggy �e�khkfm]b�� ^_g^jhiZjdb�� kZ^b[b��� P� ijbjh^g� � rlmqg�
ml\hjb dZ`Zgb \bdhjbklh\mxlv yd ©_dheh]�qg� jmkeZ ijhevhlmª�i�^ qZk k_ahggbo
f�]jZp�c �^b\��^Ze���©Ijhevhlg� reyobª��

Jbk�����S�eg�klv
jhaih^�em dZ`Zg�\
gZ l_jblhj��
MdjZ�gb aZ
j_amevlZlZfb
klZlbklbqgh�
h[jh[db ^Zgbo ijh
�o Zj_Zeb �aZ
^Zgbfb �a��
:[_e}gp_\��Ihih\
������AZ]hjh^gxd
HWF� �������>7D[RQR�
PLF�FDSDFLW\�RI�EDWV�
LQ�8NUDLQH@��



Ijhe�lg� reyob lZ _dheh]�qg� jmkeZ
=heh\g� f�]jZp�cg� reyob dZ`Zg�\ gZ l_jblhj�� MdjZ�gb�� hq_\b^gh��

a[�]Zxlvky a ]�^jh]jZn�qghx f_j_`_x � ijhoh^ylv jmkeZfb gZc[�evrbo j�d ²
>g�ijZ lZ ch]h ijblhd �hkh[eb\h ko�^gbo���>�gpy��I�\^_ggh]h ;m]m��<bagZqZ}lvky
p_ ydhklyfb j�d yd hj�}glbj�\ lZ yd _dheh]�qgbo jmk_e��hkd�evdb j�qdh\� ^hebgb
i_j_k�dZxlv kl_ih\m ahgm m f_jb^�hgZevghfm gZijyfdm � } dhjb^hjZfb ^ey
f�]jZp�� \k�o l\Zjbg a i�\ghq� gZ i�\^_gv��

=heh\gbc ijhe�lgbc reyo gZ i�\^_gv i_j_k�dZ} kl_ih\m ahgm ^hebghx
>g�ijZ � ^Ze� c^_ fhj_f gZ ;ZedZgb��M Djbf lZ gZ AZo�^gbc DZ\dZa �� ^Ze� \
Lmj_qqbgm�� dZ`Zgb�� hq_\b^gh�� ihljZieyxlv q_j_a ko�^g_ \�^]Zem`_ggy pvh]h
reyom�� q_j_a :kdZg�x � Fhehqgm�� >g�ijh\kvdbc dhjb^hj aZ]Zehf \�^ih\�^Z}
\bagZq_ghfm ^ey ilZo�\ >Fbdblxd � Ihem^Z ����@��P_c hkgh\gbc f�]jZp�cgbc
reyo i�^l\_j^`mxlv ijyf� kihkl_j_`_ggy f�]jmxqbo a]jZc gZ Db�\kvdhfm
©fhj�ª��\ :kdZg���Gh\Z��=he�c IjbklZg���<bedh\� �lZ[e������

Ijb pvhfm gZ i�\ghq� �ahdj_fZ��gZ Db�\sbg���f�]jZp�y ijhoh^blv m l_fgm
nZam ^h[b��g_ihf�lgh��ijZdlbqgh [_a amibghd �ljZgablhf��dZ`Zgb ijyfmxlv gZ
i�\^_gv qb i�\^_ggbc ko�^��GZ i�\^g� kblmZp�y �grZ�� ijZdlbqgh \k� ^hke�^gbdb
\�^f�qZxlv ihf�lgm \k�f f�kp_\bf `bl_eyf fZkh\m ihy\m dZ`Zg�\ \ k_ebsZo �
e�khiZjdZo�� dheb ijZdlbqgh \k� ^mieZ � \k� \�^kehg_ggy dhjb gZ ^_j_\Zo
\by\eyxlvky ©aZ[blbfbª�f�]jZglZfb��

Ih^�[g� hibkb ^h[j_ \�^hf� ^ey :kdZg����^_ shjhdm \�^f�qZeb fZkh\m ihy\m
f�]jZgl�\ \�^ k_j_^bgb k_jigy ^h ihqZldm \_j_kgy >Nhjfhah\ ������Ihih\ ����@��Z
lZdh` ^ey jZchgm Qhjghfhjkvdh]h aZih\�^gbdZ��^_ py o\bey f_gr \bjZagZ >Am[dh
������:[_e}gp_\ ������K_exg�gZ ����@��F�]jZp�cgZ o\bey ijhdhqm}lvky � q_j_a
Gb`g�c >mgZc >N_^hjq_gdh 	 LdZq ����@��/ ^Zg� ijh ijhoh^`_ggy f�]jZp�cgh]h
reyom q_j_a gZc[�evr� dZjiZlkvd� ijh]bgb �Y[emgbpvdbc lZ <_j_pvdbc i_j_\Zeb
lhsh���

Hq_\b^gh��sh f�]jZp�cg� reyob��yd� \^Z}lvky j_dhgkljmx\Zlb��klhkmxlvky
i_j_\Z`gh \b^�\ ^_g^jhn�evgh]h dhfie_dkm ² g_lhibj�\��\_q�jgbpv��ebebd�\��yd�
g_ fh`mlv agZclb ijb^Zlg� ^ey abf�\e� f�kpy \ jZchgZo e�lgvh]h hk_e_ggy��
<eZkg_��kZf_ lhfm agZqgZ qZklbgZ f�]jZgl�\��hq_\b^gh��} ljZgablgbfb f�]jZglZfb
a [�evr i�\g�qgbo j_]�hg�\��P_ i�^l\_j^`mxlv yd aZ]Zevg� j_dhgkljmdp�� �jbk������
lZd � j_amevlZlb d�evpx\Zgv��ijh\_^_gbo m <hjhg_avdhfm aZih\�^gbdm >IZgxl�g
������ ����@�� Hd�evpvh\Zg� lZf g_lhibjb � \_q�jgbp� agZc^_g� gZ Db�\sbg�
�ijb^g�ijh\kvd� e�\h[_j_`g� jZchgb���m Djbfm �]�jkvdZ qZklbgZ���\ ;he]Zj�� �ko�^��
� Lmj_qqbg� �aZo�^��� Ijb pvhfm \_q�jgbp� \ mk�o \biZ^dZo agZc^_g� \ f_`Zo
MdjZ�gb��Z g_lhibjb ljZgablhf ijyfm\Zeb gZ ;ZedZgb lZ \ FZem :a�x >>mebpdbc
������IZgxlbg ����@��

Jbk�� ��� =heh\g_ _dheh]�qg_ jmkeh hk�ggvh]h ijhevhlm dZ`Zg�\�� f�kpy ijyfh]h kihkl_j_�
`_ggy f�]jZp�cgbo ihlhd�\ �klj�edb�� lZ jZchgb jhalZrm\Zggy gZc]heh\g�rbo abfh\bs
dZ`Zg�\ �djm]b��gZ l_jblhj�� MdjZ�gb��>0DLQ�HFRORJLFDO�ZD\�IRU�DXWXPQ�PLJUDWLRQ�RI�EDWV��VLWHV�
ZKHUH�GLUHFW�REVHUYDWLRQ�RI�PLJUDQW�IORZV�WRRN�SODFH��DQG�UHJLRQV�ZLWK�PDLQ�ZLQWHU�XQGHUJURXQG�
TXDUWHUV�IRU�EDWV�LQ�8NUDLQH@�

N_gheh]�y��o\be� ijhevhlm
AZ]ZevgZ dZjlbgZ� O\be� ijhevhlm fh`gZ j_}kljm\Zlb yd aZ ihy\hx �

kihkl_j_`_ggyf f�]jZgl�\��lZd � aZ �o agbdg_ggyf��Ijh o\be� ijhevhlm k\�^qZlv yd
ijyf� kihkl_j_`_ggy f�]jmxqbo a]jZc�� lZd � ihy\b qbk_evgbo ]jmi m ahgZo
ljZgablm��>Zg� ijh \_kgygm f�]jZp�x \ e�l_jZlmj� ijZdlbqgh \�^kmlg���aZ gZrbfb
^Zgbfb�� \_kgygZ f�]jZp�cgZ o\bey ijhdhqm}lvky \�^ d�gpy d\�lgy ^h k_j_^bgb
ljZ\gy��GZc[�evr_ ^Zgbo } ijh hk�ggx f�]jZp�x��

AZ]Zehf ih \kvhfm j_]�hgm ijhdhqm}lvky }^bgZ o\bey ijhevhlm�� ydZ
\�^ih\�^Z} ihqZldm hk_g���2� k_j_^g� [Z]Zlhj�qg� l_jf�gb ² \�^ k_j_^bgb k_jigy ^h
ihqZldm \_j_kgy��A\�kgh��p� l_jf�gb [m^mlv j�agbfb gZ i�\ghq� � i�\^g���\ ]hjZo � gZ
j�\gbg��� \ l_ie� � ijhoheh^g� e�lZ�� 1kgm} ebr_ d�evdZ gZ^�cgbo f�kpv
kihkl_j_`_ggy f�]jZp����gZ Db�\kvdhfm \h^hkoh\bs���m Ijbfhj¶y lZ gZ AZdZjiZll���
GZc[�evrm d�evd�klv lZdbo ^Zgbo hljbfZgh ^ey i�\^gy MdjZ�gb��gZkZfi_j_^ ^ey
ijbfhjkvdbo jZchg�\ �lZ[e� ����



LZ[ebpy ���O\be� hk�ggvh]h ijhevhlm dZ`Zg�\ \ MdjZ�g� gZ i�^klZ\� ijyfbo kihkl_j_`_gv
>:DYHV RI WKH DXWXPQ PLJUDWLRQ RI EDWV LQ 8NUDLQH��ORFDOLWLHV DQG GDWHV@
F�kp_ L_jf�gb Jh^b � \b^b >`_j_eh
Db�\kvd_ \^ko� ,, ^_d��k_jigy ²

,, ^_d��\_j_kgy
3LSLVWUHOOXV VS�� 1XFWDOXV�QRFWXOD��
9HVSHUWLOLR�PXULQXV

Ihem^Z 	�AZ]h�
jh^gxd ����

:kdZg�y�Gh\Z ,, ^_d��k_jigy ²
, ^_d��\_j_kgy

1XFWDOXV�QRFWXOD��1��OHLVOHUL��9HV�
SHUWLOLR�PXULQXV��3��SLSLVWUHOOXV

Nhjfhah\ ������
Ihih\ ����

=heZ IjbklZgv ,,, ^_d��k_jigy ²
, ^_d��\_j_kgy

1\FWDOXV��3LSLVWUHOOXV lZ �g� Am[dh ������
K_exg�gZ ����

>_evlZ >mgZx ,,, ^_d��\_j_kgy ²
,, ^_d��`h\lgy

>1\FWDOXV�"@��>3LSLVWUHOOXV�"@ N_^hjq_gdh
	 LdZq ����

Ijbfhj¶y��Hk�ggy f�]jZp�y agZqgh [�evr \bjZagZ�� g�` hk�ggy�� Z ihqZlhd
ijhevhlm aZ]Zehf } g_ihf�lgbf�� i�^ d�g_pv ijhevhlm f�]jZp�cgZ o\bey klZ}
ihlm`g�rhx��Nhjfhah\ >����@ aZagZqZ}��sh dhjhldhqZkg_ a[�evr_ggy dZ`Zg�\ m
^jm]�c iheh\bg� k_jigy kihkl_j�]Z}lvky \ :kdZg�� shj�qgh�� GZy\g� ^Zg�
^ha\heyxlv ]h\hjblb��sh f�]jZp�cgZ o\bey gZ hkgh\ghfm f�]jZp�cghfm dhjb^hj�
ijhoh^blv m ljb _lZib ² ihlm`gbc ljZgabl q_j_a i�\^_ggbc e�khkl_i � kl_i ^h
fhjy�� \�^ihqbghd � ihex\Zggy m ijbfhj¶� lZ gZklmigZ o\bey ijhevhlm ^Zg� gZ
i�\^_gv��q_j_a fhj_ Z[h \a^h\` aZo�^gh]h ma[_j_``y��

DZjiZlb lZ Ih^�eey��F_gr \bjZaghx } ihklmih\Z dhq�\ey dZ`Zg�\ a ]�j gZ
j�\gbgb m AZdZjiZll� >Djhqdh ����@��ijhl_ � lml q_j_a ]hjb ijhoh^blv f�]jZp�cgZ
o\bey dZ`Zg�\��sh e_lylv �a ijbdZjiZlkvdbo j�\gbo gZ AZdZjiZlly��Nhjfm\Zggy
abf�\_evgbo kdmiq_gv m i_q_jZo Ih^�eey ihqbgZ}lvky ebr_ m `h\lg� lZ ebklhiZ^�
>AZ]hjh^gxd lZ �g������@��[ebavd� l_jf�gb \�^f�q_g� ^ey AZdZjiZlly >Djhqdh ������
Ihdbgvq_j_^Z ����@��
I�keyfh\Z

M ^hke�^`_ggyo f�]jZp�c dZ`Zg�\ \ MdjZ�g� fb ajh[beb ebr_ i_jrbc djhd��
i�key qh]h g_h[o�^ghx klZ} sh^_ggZ djhi�ldZ jh[hlZ a nZdlZfb�� d�evpyfb��
^_l_dlhjZfb�� e�olZjyfb�� dZjlZfb�� Zgd_lZfb�� P_ a\_^_ggy ^Z} i�^klZ\b kih�
^�\Zlbkv��sh djblbqgZ fZkZ nZdl�\ � ^mfhd \`_ kl\hj_gZ � h]hehr_gZ��Gh\� ^h�
ke�^`_ggy ihdZ`mlv [Z]Zlh gh\h]h m pZjbg� ^hke�^`_gv yd k_ahggbo�� lZd �
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