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5,',%81'$ �3$//���HL�><:�;BHLHI:

@b\dh�F��@_e_\��>ZjbgdZ�D��;hy^`b_\Z =_hj]b�>� Gbdheh\��
A^jZ\dh�:l��:^`Zebckdb��Ebeby�:l��Dhcq_\Z

Ieh\^b\kdb Mgb\_jkbl_l ³IZbkbc�Obe_g^Zjkdb´��
;bheh]bq_g�nZdmel_l� DZl_^jZ�³:gZlhfby�b nbabheh]by�gZ�qh\_dZ´��

me��³PZj�:k_g´�� ���������Ieh\^b\

$EVWUDFW
7KLV� VWXG\� PDNHV� D� � FRPSDUDWLYH� DQDO\VLV� RI� SDUDPHWHUV� FRQFHUQLQJ� HU\WKURF\WHV�� FHOO� FRXQW��
KHPRJORELQ��KHPDWRFULW��FRORUL]DWLRQ�LQGH[��VSHHG�RI�FHOO�VHGLPHQWDWLRQ�LQ�5DQD�ULGLEXQGD �3DOO���
RI�WZR�ELRWRSHV� 6WDWLVWLFDOO\�UHOLDEOH�HOHYDWLRQ�RI��FHOO�FRXQW��KHPRJORELQ��KHPDWRFULW�DQG�VSHHG�
RI� FHOO� VHGLPHQWDWLRQ� LQ� DQLPDOV� IURP� SRZHU� VWDWLRQV� UHJLRQ� DUH� HVWDEOLVKHG� $� ORZ� FRUUHODWLRQ�
GHSHQGHQFH�EHWZHHQ�FHOO�FRXQW�DQG�VSHHG�RI�DOO�VHGLPHQWDWLRQ�LV�HVWDEOLVKHG�
.H\ZRUGV�� HU\WKURF\WHV�� 5DQD� ULGLEXQGD�� FRPSDUDWLYH� DQDO\VLV�� ELRWRSHV�� KHPRJORELQ��
KHPDWRFULW��VSHG�RI�FHOO�VHGLPHQWDWLRQ�

GZijZ\_gZ� _ itegZ� oZjZdl_jbklbdZ� gZ� _jbljhpblgbl_� de_ldb�� Z bf_ggh� gZ��
[jhc� _jbljhpblb �(U��� dhebq_kl\h� o_fh]eh[bg �+E��� o_fZlhdjblgZ� klhcghkl��
hp\_lbl_e_g� bg^_dk �2B�� b kdhjhkl� gZ� mlZy\Zg_ gZ� _jbljhpblbl_� �KM?�� ijb�
bg^b\b^b�5DQD� ULGLEXQGD �3DOO��� hl� ^\Z� [bhlhiZ��?^bgbyl� [bhlhi� _ \ [ebahkl�^h�
L?P ³FZjbpZ� � Balhd �´��ktk�ke_^gbl_�aZftjkbl_eb� � k_jgb��Zahlgb��\t]e_jh^gb�
hdkb^b��i_i_e��\t]e_\h^hjh^b�b ^jm]b��Hl�h[shlh�]Zah\h�aZftjky\Zg_ ����k_ iZ^Z�
gZ�k_jgbl_�hdkb^b�� �����gZ�Zahlgbl_�hdkb^b�b �����gZ�KH��Dhebq_kl\hlh�i_i_e�
hl^_e_gh�\ Zlfhkn_jZlZ�_ gZ^ ������l�]h^brgh��G_h[oh^bfh�_ ^Z�k_ ih^q_jlZ_��q_�
ljbl_� _e_dljhp_gljZeb� ³FZjbpZ� ± Balhd´� \gZkyl� gZ^� ���� hl� aZftjky\Zg_lh� gZ�
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kljZgZlZ�ktk�k_jgb�hdkb^b��AhgZlZ�gZ�fZdkbfZegh�aZftjky\Zg_�hl�L?P���_ ����� ����
df� �L_jblhjbZegh�mkljhckl\_g�ieZg�gZ�jZchgZ�gZ�Balhqgh�FZjbrdby�\t]ebs_g�
[Zk_cg�� Fbggh� gZijZ\e_gb_� dtf� fbgb� ³FZjbpZ� ± Balhd´� :>� ]j�� JZ^g_\h���
>jm]byl� [bhlhi� _ gZ� ��� df� x]hbalhqgh� hl� ]jZ^� OZjfZgeb� b ijbgZ^e_`b� gZ�
X`gh[te]Zjkdby�[bh]_h]jZnkdb�jZchg��=JM?<��DMAF:GH<���������GyfZ�^Zggb�aZ�
aZftjkbl_eb��ij_\brZ\Zsb�I>D�?dh[xe_lbg�gZ�h[sbgZ�OZjfZgeb��������

P_elZ�gZ�gZklhyshlh�bake_^\Zg_�_��KjZ\gy\Zg_�iZjZf_ljbl_�gZ�_jbljhpblbl_�
ijb� 5DQD� ULGLEXQGD �3DOO��� hl� ^\ZlZ� [bhlhiZ�� LZdZ� ihklZ\_gZlZ� p_e� nhjfbjZ�
ke_^gbl_�aZ^Zqb����

�� >Z� k_ hij_^_eb� [jhy�gZ� _jbljhpblbl_�ijb�`b\hlgbl_� hl� ]hj_ihkhq_gbl_�
[bhlhib�

�� >Z�k_ hij_^_eb��o_fh]eh[bgh\hlh�kt^tj`Zgb_��o_fZlhdjblgZlZ�klhcghkl��
hp\_lbl_egby�bg^_dk�b KM?�gZ�bake_^\Zgbl_�bg^b\b^b�

�� >Z�k_ gZijZ\b�jZg]h\�dhj_eZpbhg_g�ZgZeba�ih�Kibjf_g�f_`^m�KM?�b [jhc�
_jbljhpblb�

FZl_jbZe�b f_lh^bdZ
H[_dl�gZ�bake_^\Zg_� kZ ���bg^b\b^Z�5DQD� ULGLEXQGD �3DOO����Hl� lyo� ��� kZ hl�

[bhlhiZ� gZ� ��� df� hl� ]jZ^�OZjfZgeb� �]jmiZ� ���� >jm]ZlZ� iheh\bgZ� kZ hl� yah\bj�
³Jhah\�deZ^_g_p´��dhclh�_ gZ�����f hl�L?P����]jmiZ����

�LZ[ebpZ���
Kt^tj`Zgb_�gZ�\_s_kl\ZlZ�gZ^�I>D�\ yah\bj�³Jhah\�deZ^_g_p´
&RQWHQW�RI�VXEVWDQFHV�RYHU�/$&�LQ�GDP�ODNH�³5R]RY�.ODGHQHW]´

AZftjkbl_eb I>D MklZgh\_gb�PD[��
klhcghklb

Itlb�gZ^�I>D

H[sZ�l\tj^hkl�f]�_d\�e �� �� ���
Gbljblb�f]�e ���� ��� ���
GbljZlb�f]�e �� �� �
KmenZlb�f]�e ��� ��� ���

AZ� _dki_jbf_glZ� _ baihea\ZgZ�i_jbn_jgZ�djt\��;jhyl�gZ� (U� _ hij_^_e_g�ih�
dZf_jgby�f_lh^�gZ 9LHURUGW�k dZf_jZlZ�gZ %XUNHU��O_fh]eh[bgh\hlh�kt^tj`Zgb_�_
mklZgh\_gh�gZ�³Ki_dhe´�ijb�O  �����QP��AZ�p_elZ�dtf�� PO�j_Zdlb\�gZ�>jZ[dbg�k_
ijb[Z\y����� PO�djt\��

O_fZlhdjblgZlZ�klhcghkl�_ hij_^_e_gZ�k o_iZjbgbabjZgb�kltde_gb�dZibeyjb��
p_gljhnm]bjZgb� aZ� � PLQ� ijb� ����� h[hjhlZ�� HlqblZ� k_ \bkhqbgZlZ� gZ�
_jbljhpblgby�klte[�

Hp\_lbl_egbyl�bg^_dk�k_ baqbkey\Z�ih�nhjfmeZlZ�
HB  �+E������(U

dt^_lh�(U�� itj\bl_�^\_�pbnjb�hl�ba[jh_gbl_�_jbljhpblb�
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KdhjhkllZ�gZ�mlZy\Zg_�gZ�_jbljhpblbl_��KM?��_ bake_^\ZgZ�ih�fbdjhf_lh^Z�
gZ�IZgq_gdh\��Kf_k\Z�k_ djt\�b pbljZl�����jZal\hj��\ hlghr_gb_������J_amelZlbl_�
k_ hlqblZl�gZ��K�b �K�hl�aZeZ]Zg_�gZ�ijh[ZlZ�\ PP��Ih�^te`bgZ�gZ�ieZafZlbqgby�
klte[�

Ihemq_gbl_� j_amelZlb� aZ� \kbqdb� bake_^\Zgb� iZjZf_ljb� kZ h[jZ[hl_gb�
\ZjbZpbhggh�klZlbklbq_kdb��k hlqblZg_�gZ djbl_jby�gZ�Klx^_gl�

J_amelZlb�b h[kt`^Zg_
Ih�hlghr_gb_�[jhy�(U��\ itj\Z�]jmiZ�kj_^gby�[jhc�_ ���L�O��LZ[ebpZ�����<t\�

\lhjZ� ]jmiZ� � ���L�O� �LZ[ebpZ� ����KlZlbklbq_kdZlZ�h[jZ[hldZ�ihdZa\Z�^hklh\_jgh�
jZaebqb_� W�  � ����� <_jhylgh� \bkhdby� [jhc� (U� \t\� \lhjZ� ]jmiZ� k_ ^te`b� gZ� ^\_�
ijbqbgb�� itj\h� � gZ� \tafh`ghkllZ� k_jgbl_� hdkb^b� ij_\brZ\Zsb� �������� itlb�
I>D��L_jblhjbZegh�mkljhckl\_g�ieZg�gZ�jZchgZ�gZ�Balhqgh�FZjbrdby�\t]ebs_g�
[Zk_cg��Fbggh� gZijZ\e_gb_� dtf� fbgb� ³FZjbpZ� ± Balhd´� :>� ]j�� JZ^g_\h�� ^Z�
ih\eby\Zl�o_fhih_aZlZ�dZlh�bg^mpbjZl�_jbljhih_aZlZ��\lhjh�± hl^_e_gbl_�hl�L?P�
]Zah\_�mqZkl\Zl�\ jZaebqgb�obfbqgb�j_Zdpbb�\ j_amelZl�gZ�dhclh�gZfZey\Z�h[shlh�
dhebq_kl\h�gZ�dbkehjh^Z��Hlghkbl_egZlZ�obihdk_fby�_ ijbqbgZ�aZ�klbfmebjZgZlZ�
_jbljhih_aZ��FHGH<� ������

O_fh]eh[bgh\hlh�kt^tj`Zgb_�_ m\_ebq_gh�\t\�\lhjZ�]jmiZ��dZlh�j_amelZlZ�_
^hklh\_j_g�W� �������LZ[ebpZ����

Lh\Z� _ \t\� \jtadZ� k ih�]he_fby� [jhc� (U� b g_� _ k\tjaZgh� k ih�\bkhdZ�
dhgp_gljZpby�gZ�+E�\ hl^_egZlZ�de_ldZ��Hp\_lbl_egbyl�bg^_dk� �HB��g_�ihdZa\Z�
^hklh\_jgh�jZaebqb_� W� �������LZ[ebpZ�����Ih�\bkhdZlZ�o_fZlhdjblgZ�klhcghkl�aZ�
\lhjZ� ]jmiZ� k_ k\tja\Z� k _jblj_fbb�� ^_ob^jZlbjZg_� b aZklhc� gZ� djt\lZ�
�I:<EH<�������

Ih�hlghr_gb_�gZ�iZjZf_ltjZ�KM?�_ dhgklZlbjZgh�klZlbklbq_kdb�^hklh\_jgh�
mkdhjy\Zg_�\t\�\lhjZ�]jmiZ��LZ[ebpZ�����Ke_^�ijh\_^_gby�dhj_eZpbhg_g�ZgZeba�ih�
Kibjf_g�f_`^m�KM?� �aZ� �K� b �K�� b [jhc� (U� k_ mklZgh\b� gbktd� dh_nbpb_gl� gZ�
dhj_eZpby�± �����b �����aZ�itj\Z�]jmiZ�b �����b �����aZ�\lhjZ�]jmiZ��Lh\Z�ihdZa\Z��
q_�[jhy�gZ�(U�\a_fZ�fZedh�mqZklb_�ijb�hij_^_eyg_ gZ�KM?��<_jhylgZ�ijbqbgZ�aZ�
mkdhj_ghlh� KM?� _ ijhfygZ� \ kthlghr_gb_lh� f_`^m� ieZaf_gbl_� [_eltpb��
Ze[mfbgb� ± ]eh[mebgb� � nb[jbgh]_g�� Lh\Z� ij_^iheh`_gb_� ke_^\Z� ^Z� [t^_�
ihl\tj^_gh�\ [t^_sh�gZr_�bake_^\Zg_�
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�LZ[ebpZ���
<ZjbZpbhggh�klZlbklbq_kdZ�h[jZ[hldZ�gZ�j_amelZlbl_�aZ�itj\Z�]jmiZ

9DULHW\�VWDWLVWLFV�SURFHVVLQJ�RI�UHVXOWV�IRU�ILUVW�JURXS

=jmiZ���
KM?(U +E HB O_fZlhdjbl �K �K

F ����� ����� ���� ����� ����� �����
V ����� ����� ���� ���� ���� ����
P ���� ���� ���� ���� ���� ����

&9�� ����� ����� ����� ����� ����� �����

�LZ[ebpZ���
<ZjbZpbhggh�klZlbklbq_kdZ�h[jZ[hldZ�gZ�j_amelZlbl_�aZ�\lhjZ�]jmiZ

9DULHW\�VWDWLVWLFV�SURFHVVLQJ�RI�UHVXOWV�IRU�VHFRQG�JURXS

=jmiZ���
KM?(U +E HB O_fZlhdjbl �K �K

F ����� ����� ���� ����� ����� �����
V ����� ���� ���� ���� ���� ����
P ���� ���� ���� ���� ���� ����

&9�� ����� ����� ����� ���� ����� �����
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�LZ[ebpZ���
Klhcghklb�gZ�W�djbl_jby�aZ�\kbqdb�bake_^\Zgb�iZjZf_ljb

9DOXHV�RI�W�FULWHULD�IRU�DOO�VWXGLHG�SDUDPHWHUV

KM?(U +E HB O_fZlhdjbl �K �K
���� ���� ���� ���� ���� ����

< aZdexq_gb_� _ g_h[oh^bfh� ^Z� k_ hl[_e_`b�� q_� _dki_jbf_glbl_� kZ
ijh\_^_gb� ijb� ³hklZgZeb� jZ\gb� mkeh\by´� �k_ahgghkl�� \eZ`ghkl�� l_fi_jZlmjZ��
nbabheh]bqgZ� Zdlb\ghkl��� Lh\Z� ^Z\Z� hkgh\Zgb_� ^Z� k_ ijb_f_�� q_� mklZgh\_gbl_�
jZaebqby�bfZl�k\hylZ�hij_^_e_ghkl�hl�nZdlhjbl_�gZ�kj_^ZlZ�

Ba\h^b
���MklZgh\_gZ�_ klZlbklbq_kdb�^hklh\_jgh�jZaebqb_�f_`^m�_jbljhpblbl_�hl�

^\_l_� ]jmib� `b\hlgb� ih� ke_^gbl_� iZjZf_ljb�� [jhc� _jbljhpblb�� dhebq_kl\h�
o_fh]eh[bg��o_fZlhdjblgZ�klhcghkl�b KM?��W!���

��� Ebik\Z� klZlbklbq_kdb� ^hklh\_jgh� jZaebqb_� ih� hlghr_gb_� gZ�
hp\_lbl_egby�bg^_dk��W!���

���DhgklZlbjZg�_ gbktd�dhj_eZpbhg_g�dh_nbpb_gl�f_`^m�KM?�b [jhy�gZ�(U�

EBL?J:LMJ:
=JM?<��;���;��DMAF:GH<� ������H[sZ�[bh]_h]jZnby�� ��jh ba^Zgb_��Ba^��KM� ³K\��

Debf_gl�Hojb^kdb´��Khnby������k�
FHGH<� :��������?dheh]bq_kdZy�nbabheh]by�`b\hlguo��Ba^��:G KKKJ������k�
FHGH<��:��������DebgbqgZ�lhdkbdheh]by��Ba^��³F_^bpbgZ´��Khnby������k�
I:<EH<��>� ������Debgbqgb�eZ[hjZlhjgb�bake_^\Zgby��Ba^��³F_^bpbgZ´��Khnby��

����k�
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5,',%81'$ �3$//���)520�7:2�%,2723(6
=KLYNR�0��=KHOHY��'DULQND�.��%R\DG]KLHYD��*HRUJL�'��1LNRORY��

=GUDYNR�$W��$G]KDOL\VNL��/LOLD�$W��.R\FKHYD
8QLYHUVLW\�RI�3ORYGLY�³3DLVLL�+LOHQGDUVNL´�

)DFXOW\�RI�%LRORJ\��'HSDUWPHQW�RI�+XPDQ�$QDWRP\�DQG�3K\VLRORJ\�
���7VDU�$VVHQ�6WU��������3ORYGLY��%XOJDULD

�6XPPDU\�
7KH� VWXG\� PDNHV� D� FRPSDUDWLYH� DQDO\VLV� RI� SDUDPHWHUV� FRQFHUQLQJ� HU\WKURF\WHV�� FHOO�

FRXQW��KHPRJORELQ��KHPDWRFULW��FRORUL]DWLRQ�LQGH[��VSHHG�RI�FHOO�VHGLPHQWDWLRQ�LQ�5DQD�ULGLEXQGD�
�3DOO��� RI� WZR� ELRWRSHV�� 2QH� ELRWRSH� �WKH� UHJLRQ� RI� 0DULW]D�,]WRN� �� 3RZHU� 6WDWLRQ�� LV�
FRQWDPLQDWHG��WKH�RWKHU�ELRWRSH�LV�UHODWLYHO\�FOHDQ��VRXWKHDVW�IURP�+DUPDQO\���7KH�ODWWHU�GRHV�QRW�
FRQWDLQ VXEVWDQFHV� DERYH� WKH� RIILFLDOO\� DFFHSWHG� OLPLWV�� 6WDWLVWLFDOO\� UHOLDEOH� HOHYDWLRQ� RI�� FHOO�
FRXQW�� KHPRJORELQ�� KHPDWRFULW� DQG� VSHHG� RI� FHOO� VHGLPHQWDWLRQ� LQ� DQLPDOV� IURP�SRZHU� VWDWLRQV�
UHJLRQ�ZHUH�HVWDEOLVKHG��7KHUH� LV�QR� VWDWLVWLFDOO\� UHOLDEOH�HOHYDWLRQ�RI�FRORUL]DWLRQ� LQGH[�� ,W�ZDV�
HVWDEOLVKHG�D�ORZ�FRUUHODWLRQ�GHSHQGHQFH�EHWZHHQ�FHOO�FRXQW�DQG�VSHHG�RI�FHOO�VHGLPHQWDWLRQ�
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