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

me��³PZj�:k_g�� ����������Ieh\^b\
$EVWUDFW� 7KH�ZRUN� LV�FRQWLQXDWLRQ� WR�RXU�IRUPHU�UHVHDUFK��;HY>@B?<:�B >J���

�������$QDO\VLV�RI� WKH�3ULVH�-RQHV�FXUYHV�RI�5DQD�ULGLEXQGD �3DOO���HU\WKURF\WHV�IURP�
WZR�ELRWRSHV�KDV�EHHQ�PDGH�GXULQJ�WKH�DXWXPQ�RI������

7KH� ELRWRSH� URXQG�+DUPDQO\� LV� FRPSDUDWLYHO\� FOHDU��ZKLOH� WKH� ELRWRSH� URXQG�
*DODERYR�LV�LQGXVWULDOO\�SROOXWHG�

,W� LV� IRXQG� RXW� WKDW� WKHUH� DUH� FKDQJHV� FRQFHUQLQJ� WKH� W\SHV� RI� WKH� FXUYHV� DQG�
WKHLU�SUHVHQW�LQ�SHUFHQWDJH�GXULQJ�WKH�DXWXPQ�LQ�ERWK�VWXGLHG�JURXSV�RI�VSHFLPHQV�

.H\�ZRUGV� HU\WKURF\WHV��5DQD� ULGLEXQGD �3DOO���� ELRWRSHV�� 3ULVH�-RQHV� FXUYHV��
DXWXPQ�DQDO\VLV��FHOODU�GLDPHWHUV��QXFOHDU�GLDPHWHUV

<T<?>?GB?
?jbljhpblgbl_� de_ldb� kZ g__^ghjh^gb� ih� jZaf_j� b hij_^_eyg_lh� gZ�

ghjfZlZ�b g_cgbl_�nbgb�\ZjbZglb�_ \k_�hs_�g_j_r_g�hdhgqZl_egh�\tijhk�
J_^bpZ� bake_^h\Zl_eb� baihea\Zl� ]jZnbqgb� f_lh^b� �_jbljh]jZfb�� aZ�

hibk\Zg_� gZ� f_ljbqgbl_� oZjZdl_jbklbdb� gZ� _jbljhgZ� �=BL?EVAHG� B L?JKDH<�
������������=HE>;?J=� ������DJB=?J�B >J�� ������=BL?EVAHG�B >J�� ������
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JZaij_^_e_gb_lh� gZ� _jbljhpblbl_� ih� l_ogbl_� ^bZf_ljb� �djb\b� gZ� 3ULVH�
-RQHV�� bfZ� =Zmkh\� oZjZdl_j� b _ h[shijbagZl� f_lh^� aZ� lyoghlh� bake_^\Zg_�
�=BL?EVAHG�B L?JKDH<� ������

KjZ\gbl_egh� keZ[hlh�ijhmq\Zg_�gZ�ijh[e_fZlbdZlZ��dZkZ_sZ�f_ljbqgbl_�
iZjZf_ljb� gZ� _jbljhpblbl_� ijb� a_fgh\h^gbl_�fhlb\bjZ� b p_elZ� gZ� gZklhyshlh�
bake_^\Zg_��Z bf_ggh� ZgZeba gZ�djb\bl_�gZ� 3ULVH�-RQHV ij_a�_k_glZ�gZ� �����]�� aZ�
_jbljhpblb�gZ�5DQD�ULGLEXQGD �3DOO�� hl�^\Z�[bhlhiZ��y\y\Zsh�k_ ijh^te`_gb_�gZ�
gZrZ�ij_^oh^gZ�im[ebdZpby��;HY>@B?<:�B >J�� ������

F:L?JB:E�B F?LH>B
H[_dl�gZ�bake_^\Zg_�kZ ���bg^b\b^Z�5DQD�ULGLEXQGD �3DOO�� hl�^\ZlZ�iheZ��k

jZaf_jb���^h����kf��iheh\h�aj_eb��meh\_gb�b h[jZ[hl_gb�ij_a�i_jbh^Z�k_il_f\jb�
hdlhf\jb������]�

?k_glZ� _ ba[jZgZ� dZlh� k_ahg� aZ� ijh\_`^Zg_� gZ� bake_^\Zg_lh�� k h]e_^�
jZa^Ze_qZ\Zg_lh� fm� \t\� \j_f_lh� b hlqblZcdb� ih\br_gZlZ� nmgdpbhgZegZ�
Zdlb\ghkl�gZ�`b\hlgbl_�ij_a�e_lgby�k_ahg�

Bg^b\b^bl_� hl� ]jmiZ �� ���� `b\hlgb� kZ meh\_gb� hl� hlghkbl_egh� qbkl�
[bhlhi��djZc�]jZ^�OZjfZgeb��?dh[xe_lbg�gZ�h[sbgZ�OZjfZgeb��������

>jm]ZlZ� iheh\bgZ� �]jmiZ� ��� kZ `b\hlgb� meh\_gb� \ yah\bj ³Jhah\�
deZ^_g_p´�� djZc� ]jZ^� =tet[h\h�� ;bhlhiZ� ihiZ^Z� \ jZchg� k bg^mkljbZegh�
aZftjky\Zg_� ijbqbg_gh� hl� L?P� ³FZjbpZ�Balhd��´� b ;jbd_lgZ� nZ[jbdZ�
�?dh[xe_lbg�gZ�h[sbgZ�=tet[h\h��������

Bake_^\Zg_lh�[_�ba\tjr_gh�g_ihkj_^kl\_gh�ke_^�meZ\yg_lh�gZ�`b\hlgbl_�
b l_fi_jbjZg_lh�bf�aZ ���qZkZ�ijb���K b hklZgZeb�jZ\gb�mkeh\by��k djt\�\a_lZ�hl�
ktjp_lh�

JZaf_jbl_� gZ� _jbljhpblbl_� b y^jZlZ� bf� kZ hij_^_e_gb� \tjom� djt\gb�
gZljb\db��hp\_l_gb�ih�JhfZgh\kdb�=bfaZ��Baf_j_gb�kZ q_lbjb�iZjZf_ltjZ��]heyf�
de_ltq_g� ^bZf_ltj� �'�de���� fZetd� de_ltq_g� ^bZf_ltj� �G�de���� ]heyf� y^j_g�
^bZf_ltj��'�y^jh���fZetd�y^j_g�^bZf_ltj��G�y^jh��

Djb\bl_� gZ 3ULVH�-RQHV kZ ihkljh_gb� dZlh� ijhp_glgh� kt^tj`Zgb_� gZ�
de_ldbl_��hlg_k_gb�dtf�jZaf_jbl_�bf�aZ�\k_db�_^bg�iZjZf_ltj��aZ����bg^b\b^Z�hl�
\kydZ�]jmiZ�

Djb\bl_� kZ lbibabjZgb�� dZlh� _^ghibdh\b�� ^\mibdh\b�� iZjZ[hebqgb� b
lZdb\Z�k Zkp_g^bjZs�b ^_kp_g^bjZs�oh^�

�� ?^ghibdh\b�djb\b�± k _^bg�ykgh�bajZa_g�ibd�
���>\mibdh\b�djb\b�± k ^\Z�ykgh�bajZa_gb�ibdZ�
��� IZjZ[hebqgb� ± k ykgh� bajZa_gZ� iZjZ[hebqgZ� nhjfZ� �kbf_ljbqgh�

jZaij_^_e_gb_�gZ�klhcghklbl_��
���:kp_g^bjZsb�± k gZjZkl\ZsZ�ijh]j_kby�
���>_kp_g^bjZsb�± k gZfZey\ZsZ�ijh]j_kby�
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=jmiZ � =jmiZ �
<b^ djb\Z '�de G�de '�y^jh G�y^jh '�de G�de '�y^jh G�y^jh
(^ghibdh\Z ������ ����� ����� ����� ����� ����� ����� �����
>\mibdh\Z ����
IZjZ[hebqgZ ����� ����� ����� ���� ����� ����
>_kp_g^bjZsb ����� ����� ����� ����� ����� ����� ����� �����
:kp_g^bjZsb ���� ����� ����� ����� ����

LZ[ebpZ ��
Ijhp_glgh jZaij_^_e_gb_ gZ lbih\_l_ djb\b gZ 3ULVH�-RQHV�aZ k_ahg _k_g ����

7DEOH��
'LVWULEXWLRQ�LQ�SHUFHQWDJH�RI�3ULVH�-RQHV�FXUYHV�IRU�VHDVRQ�DXWXPQ�����
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J?AMEL:LB�B H;KT@>:G?
< kjZ\g_gb_� k hlq_l_gbl_� hl� gZk� ijhe_lgb� j_amelZlb �;HY>@B?<:� B >J��

������ij_a�_k_glZ�mklZgh\y\Zf_�
���Djb\bl_�gZ�3ULVH�-RQHV aZ�'�de���lZ[e����
< ]jmiZ���hibk\Zf_�q_lbjb�lbiZ�djb\b��^_kp_g^bjZsb ����������_^ghibdh\b�

����������iZjZ[hebqgb ���������b ^\mibdh\b ��������
Ijb�itj\by�lbi�djb\b�=Zmkh\hlh�jZaij_^_e_gb_�_ baf_kl_gh�gZ^ykgh��dZlh�

rbjbgZlZ� gZ� hkgh\bl_� \ZjbjZ� hl ��� ^h� ��� fdf�� GZc�\bkhd� ijhp_gl� de_ldb� k_
hlqblZ�ijb����fdf�

?^ghibdh\bl_�djb\b�kZ k rbjbgZ�gZ�hkgh\bl_����± ���fdf��B fZdkbfmf����
fdf�

Klhcghklbl_� gZ� iZjZ[hebqgbl_� djb\b� kZ jZaij_^_e_gb� kbf_ljbqgh�� dZlh�
jZaf_jZ�gZ�hkgh\bl_�\ZjbjZ�hl����^h����fdf�

>\mibdh\bl_�djb\b�kZ k jZaf_j�gZ�hkgh\bl_� ��� ± ���fdf��b fZdkbfmf�ijb�
������fdf��b ������fdf�

< ]jmiZ� �� hibk\Zf_� ktsh� q_lbjb lbiZ� djb\b�� ijhp_glghlh� jZaij_^_e_gb_�
ijb�dhblh�klZ\Z�dZdlh�ke_^\Z�

Z��>_kp_g^bjZsb���������
[��?^ghibdh\b���������
\��:kp_g^bjZsb���������
]��IZjZ[hebqgb���������
>_kp_g^bjZsbl_�djb\b�kZ k hkgh\b�������fdf��b \jto����fdf�
AZ�djb\bl_�k Zkp_g^bjZs�oh^�=Zmkh\hlh�jZaij_^_e_gb_�_ baf_kl_gh�gZey\h��

dZlh�rbjbgZlZ�gZ�hkgh\bl_�\ZjbjZ�hl����^h����fdf��GZc�\bkhd�ijhp_gl�de_ldb�k_
hlqblZ�ijb����b ���fdf�

Ijb�iZjZ[hebqgbl_�djb\b�jZaf_jZ�gZ�hkgh\bl_�\ZjbjZ�\ klhcghklb�[ebadb�
^h� l_ab� \ ]jmiZ� �� ������� fdf���� Ihemq_gbl_� j_amelZlb� hl[_eya\Zl� _^ghihkhqgh�
gZfZey\Zg_�gZ�'�de��B \ ^\_l_�]jmib��\ kjZ\g_gb_�k ijhe_lgbl_�fm�klhcghklb��dZlh�
baf_g_gbylZ� ijhlbqZl� koh^gh�� aZky]Zcdb� hkgh\gZlZ� _jbljhpblgZ� fZkZ� gZ�
bake_^\Zgbl_�`b\hlgb�

���Djb\bl_�gZ�3ULVH�-RQHV aZ�G�de���lZ[e�����
AZ�]jmiZ���hij_^_eyf_�ljb�lbiZ�djb\b��_^ghibdh\b�����������^_kp_g^bjZsb�

������ ���� iZjZ[hebqgb� ������ ��� b q_lbjb� lbiZ� djb\b� aZ� ]jmiZ� ��� _^ghibdh\b�
���������^_kp_g^bjZsb�����������Zkp_g^bjZsb����������b iZjZ[hebqgb���������

?^ghibdh\bl_�djb\b�ijb� ]jmiZ� �� kZ k rbjbgZ�gZ�hkgh\bl_� ��� ± ���fdf��b
fZdkbfmf� ���fdf�� �aZ� ljb� djb\b� � ���fdf����Ijb� ]jmiZ� �� ktsby� lbi�djb\b� kZ k
hkgh\b�\ jZfdbl_�gZ����± ���fdf��b ibd�ijb�\kbqdb����fdf�

Djb\bl_�k ^_kp_g^bjZs�oh^�\ itj\Z�]jmiZ�bfZl�jZaf_jb�gZ�hkgh\bl_����± ���
fdf��b gZc�\bkhd�ijhp_gl�de_ldb�hlq_l_gb�ijb�klhcghkl����fdf���aZ�ljb�djb\b�� ���



���

fdf����< ]jmiZ���^_kp_g^bjZsbl_�djb\b�kZ k ih�]heyfZ�rbjbgZ�gZ�hkgh\bl_��������
fdf��GZc�\bkhd�ijhp_gl�de_ldb�k_ hlqblZ�ijb����fdf���aZ�^\_�djb\b�± ���fdf���

RbjbgZlZ� gZ� hkgh\bl_� ijb� iZjZ[hebqgbl_� djb\b� \ZjbjZ� \ _^gb� b ktsb�
]jZgbpb�b aZ�^\_l_�]jmib�����± ���fdf�

HibkZgbl_� kZfh� \t\� \lhjZ� ]jmiZ� djb\b� k Zkp_g^bjZs� oh^� bfZl� hkgh\b� k
jZaf_jb� ������fdf��GZc�\bkhd� ijhp_gl� de_ldb� k_ hlqblZl� ijb� ���fdf�� �aZ� _^gZ�
djb\Z�± ���fdf����

J_amelZlbl_� hl[_eya\Zl� j_^mdpby� gZ� G�de�� b \ ^\_l_� ]jmib� \ kjZ\g_gb_� k
ijhe_llZ��dZlh�baf_g_gbylZ�aZky]Zl�hkgh\gZlZ�_jbljhpblgZ�fZkZ�

���Djb\bl_�gZ�3ULVH�-RQHV aZ�'�y^jh��lZ[e�����
< ]jmiZ���k_ gZ[ex^Z\Zl�^\Z�lbiZ�jZ\ghf_jgb�djb\b��ih�������_^ghibdh\b�b

^_kp_g^bjZsb�
JZaf_jZ� gZ� hkgh\bl_� ijb� djb\bl_� k _^bg� ibd� \ZjbjZ� hl� �� ^h� ��� fdf��

FZdkbfmftl� _ ijb� ��fdf�� �\ _^bg�kemqZc� ± ��fdf����:kp_g^bjZsbl_�djb\b�kZ k
rbjbgZ�gZ�hkgh\bl_���± ���fdf��b gZc�\bkhd�ijhp_gl�de_ldb�ijb���fdf�� �\ _^bg�
kemqZc�� ��fdf���

< ]jmiZ���hibk\Zf_�q_lbjb�lbiZ�djb\b��_^ghibdh\b�����������^_kp_g^bjZsb�
����������iZjZ[hebqgb�b Zkp_g^bjZsb��ih�������

?^ghibdh\bl_�djb\b�kZ k jZaf_j�gZ�hkgh\bl_������fdf��FZdkbfmftl�ijb���
kemqZy�_ ��fdf���\ i_l�± ��fdf��b \ ih�_^bg�± ������b ���fdf�

RbjbgZlZ�gZ� hkgh\bl_�ijb� djb\bl_� k ^_kp_g^bjZs� oh^� \ZjbjZ�hl� ��^h� ���
fdf��GZc�\bkhd�ijhp_gl�de_ldb�k_ hlqblZl�ijb���fdf���aZ�ljb�djb\b�± ��fdf���ijb�
_^gZ�± ��fdf���

Ijb�iZjZ[hebqgbl_�b Zkp_g^bjZsb�djb\b�jZaf_jZ�gZ�hkgh\ZlZ�_ \ ]jZgbpbl_�
�� ± ��� fdf��� dZlh� ijb� ihke_^gbl_� gZc�\bkhd� ijhp_gl� de_ldb k_ hlqblZ� ijb�
jZaebqgZ�fZdkbfZegZ�klhcghkl������������fdf���

J_amelZlbl_� khqZl� gZfZey\Zg_� \ klhcghklbl_� gZ� iZjZf_ltjZ� \ kjZ\g_gb_� k
ijhe_llZ�b \ ^\_l_�]jmib��k ih�kts_kl\_gh�baf_g_gb_�\ ]jmiZ���

���Djb\bl_�gZ�3ULVH�-RQHV aZ�G�y^jh��lZ[e�����
AZ� ]jmiZ� �� hibk\Zf_� ljb� lbiZ� djb\b�� ^_kp_g^bjZsb� ���������� _^ghibdh\b�

���������b Zkp_g^bjZsb����������Z aZ�]jmiZ���q_lbjb�lbiZ��^_kp_g^bjZsb�����������
_^ghibdh\b�����������iZjZ[hebqgb�b Zkp_g^bjZsb��ih��������

>_kp_g^bjZsbl_�djb\b�\ itj\Z�]jmiZ�kZ k jZaf_jb�gZ�hkgh\bl_ ��± ��fdf��b
gZc�\bkhd�ijhp_gl�de_ldb�ihiZ^Zl�ijb�klhcghkl���fdf���aZ�q_lbjb�ijZ\b�� ��fdf���

Ktk_^gby� lbi� djb\b� \t\� \lhjZ� ]jmiZ� ihdZa\Zl� ih�]heyfZ� \ZjbZlb\ghkl� \
jZaf_jZ� gZ� hkgh\bl_� ����� fdf���� Hkgh\gZlZ� de_ltqgZ� fZkZ� k_ ]jmibjZ� hdheh�
klhcghkl���fdf���\ ��kemqZy���fdf��b \ _^bg�± ��fdf���

?^ghibdh\bl_�djb\b�bfZl�jZaf_jb�dZdlh�ke_^\Z�
=jmiZ����hkgh\Z�k rbjbgZ�����fdf��b ibd���fdf�



���

=jmiZ����hkgh\Z�k rbjbgZ�����fdf��b ibd���fdf�
?^bgkl\_gZlZ� djb\Z� k Zkp_g^bjZs� oh^� ihdZa\Z� b \ ^\_l_� ]jmib� itegh�

kt\iZ^_gb_�gZ jZaf_jZ�gZ�hkgh\ZlZ������fdf���b fZdkbfmfZ�± ��fdf�
IZjZ[hebqgZlZ�djb\Z�\ ]jmiZ���bfZ�hkgh\Z�k rbjbgZ�����fdf�
HlqblZ� k_ _k_ggZ� j_^mdpby� gZ� iZjZf_ltjZ�� aZ� ^\_l_� ]jmib�� ih�hlq_leb\h�

bajZa_gb�\ ]jmiZ���
BA<H>B
���>\_l_�gZ[ex^Z\Zgb� ]jmib�ihdZa\Zl�ijhfygZ�gZ ^hfbgbjZsby�lbi�djb\b�

gZ� 3ULVH�-RQHV aZ� '�de�� hl� _^ghibdh\b� ij_a� ijhe_llZ� dtf� ^_kp_g^bjZsb� ij_a�
_k_glZ�� dh_lh� hljZay\Z� j_^mdpbylZ� gZ� ]he_fby� de_ltq_g� ^bZf_ltj� ijb�
bake_^\Zgbl_�`b\hlgb�

���< ]jmiZ���b ]jmiZ���ij_a�^\ZlZ�k_ahgZ�ih�hlghr_gb_�gZ�iZjZf_ltjZ�G�de��
ij_h[eZ^Z\Zsb� kZ _^ghibdh\bl_� djb\b� gZ� 3ULVH�-RQHV�� dZlh� _k_ggbl_� j_amelZlb�
khqZl�ih�gbkdhlh�bf�ijhp_glgh�ijbktkl\b_�\ ^\_l_�]jmib�\ kjZ\g_gb_�k ijhe_llZ�

HlqblZ�k_ gZfZey\Zg_�gZ�fZedby�de_ltq_g�^bZf_ltj�aZ�]jmib���b ��
��� Ih� hlghr_gb_� gZ� iZjZf_ltjZ� '�y^jh� ij_h[eZ^Z\Zsbl_� \ ]jmiZ� ��

_^ghibdh\bl_�djb\b��hlq_l_gb�ij_a�ijhe_llZ�aZiZa\Zl�^hfbgbjZsby�kb�oZjZdl_j�b
ij_a�_k_glZ��gh�ijhp_glghlh�bf�ijbktkl\b_�_ gZfZe_gh�ihqlb�gZiheh\bgZ�

Ijhe_lghlh� ^hfbgbjZg_� gZ� _^ghibdh\bl_� djb\b� \ ]jmiZ� ��� _k_glZ� _
baf_kl_gh�hl ^_kp_g^bjZs�lbi�djb\b�

DhgklZlbjZghlh� _k_ggh� gZfZey\Zg_� gZ� ]he_fby� y^j_g� ^bZf_ltj� b \ ^\_l_�
]jmib�_ ih�hlq_leb\h�\ ]jmiZ���

��� < ]jmiZ� �� ih� hlghr_gb_� gZ� iZjZf_ltjZ� G�y^jh�� ijhe_llZ� ^hfbgbjZl�
_^ghibdh\bl_�djb\b��Z _k_glZ�l_ab�k ^_kp_g^bjZs�oh^�

AZ� ktsby�i_jbh^�hl� \j_f_� \ ]jmiZ� ��ij_h[eZ^Z\Zl�^_kp_g^bjZsbl_�djb\b��
dZlh�_k_glZ�l_ogbyl�ijhp_gl�gZjZkl\Z�

HlqblZ� k_ j_^mdpby� gZ� fZedby� y^j_g� ^bZf_ltj� \ ^\_l_� ]jmib�� ih�ykgh�
bajZa_gZ�\ ]jmiZ���



���

EBL?J:LMJ:

;HY>@B?<:�>���KL��<B>?<��@��@?E?<��=��GBDHEH<� ����� Djb\bl_�gZ�3ULVH�-RQHV
aZ�_jbljhpblb�gZ�5DQD� ULGLEXQGD �3DOO���hl�^\Z�[bhlhiZ��GZmqgb�ljm^h\_�gZ�
KtxaZ� gZ� mq_gbl_� ± Ieh\^b\�� k_jby� ;�� ?kl_kl\_gb� b omfZgblZjgb� gZmdb��
��������

=BL?EVAHG� B��� B� L?JKDH<� ������ Wjbljh]jZfu� dZd� f_lh^ debgbq_kdh]h�
bke_^h\Zgby�djh\b��DjZkghyjkd����������

=BL?EVAHG�B���B� L?JKDH<� ������G_h^ghjh^ghkl�wjbljhpblh\�b __ agZq_gb_�^ey�
bkke_^h\Zgby� dZq_kl\_ggh]h� khklZ\Z� djZkghc� djh\b�� <hijhku� [bhnbabdb��
[bhobfbb�b iZlheh]bb�wjbljhpblh\��DjZkghyjkd��������

=BL?EVAHG�B���B� L?JKDH<��K� FHQDBG:� ������Bkke_^h\Zgby�nmgdpbhgZevgh]h�
khklhygby�wjbljhgZ�f_lh^hf�wjbljh]jZf��<hijhku�[bhnbabdb��[bhobfbb�b
iZlheh]bb�wjbljhpblh\��DjZkghyjkd��������

=HEV>;?J=�>�� ������GhjfZevgZy�iZlheh]bq_kdZy�kljmdlmjZ�wjbljhpblZ��<hijhku�
[bhnbabdb��[bhobfbb�b iZlheh]bb�wjbljhpblh\��DjZkghyjkd��������

?dh[xe_lbg�gZ�h[sbgZ�=tet[h\h��������JBHK<�± KlZjZ�AZ]hjZ�����k�
?dh[xe_lbg�gZ�h[sbgZ�OZjfZgeb��������JBHK<�± OZkdh\h�����k�
DJB=?J� X��� B�� I:JOHF?GDH� ������ Bkke_^h\Zgby� jZ^bZpbhggh]h� ih\j_`^_gby�

wjbljhpblh\�� <hijhku [bhnbabdb�� [bhobfbb� b iZlheh]bb� wjbljhpblh\��
DjZkghyjkd����������
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$1$/<6,6�2)�35,6(�-21(6�&859(6�2)�5$1$�5,',%81'$��3$//���
(5<7+52&<7(6�)520�7:2�%,2723(6�,1�6($621$/�$63(&7

=KLYNR�0��=KHOHY��'DULQND�.��%R\DG]LHYD��
=GUDYNR�$W��$G]KDOLMVNL��/LOLD�$W��.R\FKHYD

8QLYHUVLW\�RI�3ORYGLY�³3DLVLL�+LOHQGDUVNL´
)DFXOW\�RI�%LRORJ\��'HSDUWPHQW�RI�³+XPDQ�$QDWRP\�DQG�3K\VLRORJ\´

���7VDU�$VVHQ�6WU��������3ORYGLY��%XOJDULD
�6XPPDU\�

7KH� SUHVHQW� ZRUN� LV� FRQWLQXDWLRQ� WR� RXU� IRUPHU� UHVHDUFK� �;HY>@B?<:� B >J��
������DQG�KDV�DV�DQ�REMHFW�WR�DQDO\]H�WKH�3ULVH�-RQHV�FXUYHV�RI�5DQD�ULGLEXQGD��3DOO���
HU\WKURF\WHV�IURP�WZR�ELRWRSHV�GXULQJ� WKH�DXWXPQ�RI������DQG�WR�FRPSDUH�WKH�UHVXOWV�
ZLWK�WKH�RQHV�IURP�WKH�VSULQJ�UHVHDUFK�

)RU�VL[W\�VSHFLPHQV�5DQD�ULGLEXQGD��3DOO���FRQGLWLRQDOO\�GLYLGHG�LQWR�JURXSV�KDYH�
EHHQ�VWXGLHG�

*URXS���± VSHFLPHQV�FRPLQJ�IURP�FRPSDUDWLYHO\�FOHDU�ELRWRSH��QHDU�WKH�WRZQ�RI�
+DUPDQO\��

*URXS� �� ± 6SHFLPHQV� IURP� D� ELRWRSH� �QHDU� WKH� WRZQ� RI� *DODERYR�� WKDW� LV�
LQGXVWULDOO\�SROOXWHG�E\�733�³0DULW]D�± ,]WRN�± �´�DQG�WKH�%ULTXHWWH�IDFWRU\��

)RXU� HU\WKURF\WH� SDUDPHWHUV� KDYH� EHHQ� PHDVXUHG�� ELJ� FHOODU� GLDPHWHU� �'�FHOO���
VPDOO�FHOODU�GLDPHWHU��G�FHOO���ELJ�QXFOHDU�GLDPHWHU��'�QXFOHXV���VPDOO�QXFOHDU�GLDPHWHU�
�G�QXFOHXV��

3ULVH�-RQHV�FXUYHV�DUH�PDGH�RQ�WKH�EDVLV�RI�WKH�UHODWLRQ�EHWZHHQ�WKH�PHPEHU�DQG�
WKH�VL]H�RI�WKH�FHOOV�IRU�HDFK�RI�WKH�WKLUW\�VSHFLPHQV�RI�ERWK�JURXSV�

7KH�FXUYHV�DUH�W\SLILHG�LQWR�ILYH�JURXSV��VLQJOH�SHDNHG��GRXEOH�SHDNHG��SDUDEROLF��
DVFHQGLQJ�DQG�GHVFHQGLQJ�

5HVXOWV�
��� 7KH� GRPLQDQW� W\SH� FXUYHV� RI�3ULVH�-RQHV� IRU�'�FHOO� IRU� ERWK� JURXSV� FKDQJHV�

GXULQJ�WKH�DXWXPQ�
���1R�FKDQJH�IRU�WKH�SDUDPHWHU�G�FHOO�IRU�ERWK�JURXSV�
���7KH�GRPLQDQW�W\SH�FXUYHV�IRU�'�QXFOHXV�LQ�JURXS���GRHV�QRW�FKDQJH�GXULQJ�WKH�

DXWXPQ�ZKLOH�LQ�JURXS���WKHUH�LV�D�FKDQJH�
���7KH�GRPLQDQW�W\SH�FXUYHV�IRU�G�QXFOHXV�LQ�JURXS���FKDQJHV�GXULQJ�WKH�DXWXPQ�

ZKLOH�LQ�JURXS�WZR�WKHUH�LV�QR�FKDQJH�
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