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HL�><:�;BHLHI:�< K?AHG?G�:KI?DL �IJHE?L�?K?G�
@b\dh�F��@_e_\��A^jZ\dh�:l��:^`Zebckdb��Ebeby�:l��Dhcq_\Z

Ieh\^b\kdb�Mgb\_jkbl_l ³IZbkbc�Obe_g^Zjkdb³�
;bheh]bq_g�nZdmel_l��DZl_^jZ�³:gZlhfby�b nbabheh]by�gZ�qh\_dZ³�

me��³PZj�:k_g³�� ���������Ieh\^b\
$EVWUDFW��,W�ZDV�FDUULHG�RXW�LQWUDYDULDWLRQDO�FKDUDFWHULVWLFV�RI�HU\WKURF\WH�FRXQW��

VRPH� RI� WKHLU� PHWULF� F\WRSDUDPHWHUV� LQ� 5DQD� ULGLEXQGD �3DOO��� GHULYLQJ� IURP� WZR�
ELRWRSHV�GXULQJ�VSULQJWLPH�DQG�DXWXPQ�

7KH� H[SHULPHQWDO� YDULDQW� LV� DQDO\]HG� LQ� LQGXVWULDO� SROOXWLRQ� FRQGLWLRQV�� 7KHUH�
ZHUH�GHWHFWHG�GHYLDWLRQV�FRQFHUQLQJ�IRUP�DQG�VL]H�RI�VWXGLHG�FHOOV�

.H\�ZRUGV� HU\WKURF\WH�LQWUDYDULDWLRQDO�FKDUDFWHULVWLFV��ELRWRSHV��5DQD�ULGLEXQGD
�3DOO����VSULQJ�DXWXPQ��FHOO�GLDPHWHUV��QXFOHDU�GLDPHWHUV

<T<?>?GB?
;jhyl� gZ� _jbljhpblbl_�� lyogZlZ� nhjfZ� b jZaf_jb� \ZjbjZl� \ jZaebqgbl_�

]jmib� ]jt[gZqgb� `b\hlgb� b ij_^klZ\ey\Zl� bgl_j_k� k h]e_^� mklZgh\y\Zg_� gZ�
ghjfZlZ�b g_cgbl_�nbgb�\ZjbZglb��Z hl�lmd�b \tafh`ghklbl_�aZ�oZjZdl_jbklbdZ�gZ�
nmgdpbhgZeghlh� ktklhygb_� gZ _jbljhgZ� �*,//,9(5� ������ :,1752%(� ������
DHJ@M?<� ������������=BL?EVAHG�B L?JKDH<� ������*/206&.,�(7�$/�� ������

< ebl_jZlmjZlZ bfZ ^Zggb hlghkgh o_fZlheh]bqgbl_ ihdZaZl_eb gZ
Zfnb[bbl_�� gh l_ k_ hlgZkyl aZ l_k_g djt] ij_^klZ\bl_eb b h]jZgbq_g [jhc
iZjZf_ljb��FZedh kZ bake_^\ZgbylZ ltjk_sb nbgbl_ hldehg_gby hl ghjfZlZ b
hkh[_gh lZdb\Z \ k_ahg_g Zki_dl��dh_lh fhlb\bjZ p_elZ gZ gZklhysZlZ jZ[hlZ� ^Z�
k_ gZijZ\b� bgljZ\ZjbZpbhggh� ijhmq\Zg_� gZ� [jhy� gZ� _jbljhpblbl_� b gydhb�
f_ljbqgb� l_ogb� pblhiZjZf_ljb� m 5DQD� ULGLEXQGD �3DOO��� hl� ^\Z� [bhlhiZ�� ij_a�
ijhe_lgby�b _k_g_g�k_ahg�
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F:L?JB:E�BF?LH>B
H[_dl�gZ�bake_^\Zg_�[yoZ ����bg^b\b^Z�5DQD�ULGLEXQGD �3DOO���hl�^\ZlZ�iheZ�k

jZaf_jb�hl���^h����kf�
Hl�lyo����bg^b\b^Z�kZ meh\_gb�b h[jZ[hl_gb�ij_a�i_jbh^Z�Zijbe�� fZc������

]�� Z hklZgZebl_����� ij_a�k_il_f\jb�� hdlhf\jb������]�
Ba[jZof_�ijhe_lgby�b _k_g_g� k_ahg� k h]e_^�jZa^Ze_qZ\Zg_� \t\� \j_f_lh�gZ�

bake_^\Zg_lh�� k p_e� ltjk_g_� gZ� nbgb� hldehg_gby� \ bake_^\Zgbl_� iZjZf_ljb��
Ijhe_lghlh�bake_^\Zg_�[_r_�hjb_glbjh\tqgh��ihjZ^b�dh_lh�aZ�\k_db�bg^b\b^�kZ
h[jZ[hl_gb� ih� ���� de_ldb��MklZgh\_gbl_� jZaebqby� gZeh`boZ� ij_pbabjZg_lh� gZ�
bake_^\Zg_lh� ij_a� _k_glZ� k h]e_^� ih�]heyfZ� ^hklh\_jghkl� gZ� ihemq_gbl_�
j_amelZlb�� ;yoZ� h[jZ[hl_gb� ����� de_ldb�� k dh_lh� k_ h[ykgy\Zl� aZ\br_gbl_�
klhcghklb�gZ�W�djbl_jby \ lZ[ebpZ���

@b\hlgbl_�kZ jZa^_e_gb�gZ�^\_�]jmib�
=jmiZ����Ih����bg^b\b^Z��meh\_gb�ij_a�ijhe_llZ�b _k_glZ�\t\�\h^h_fb�djZc�

]jZ^�OZjfZgeb��gZ�kj_^gZ�gZ^fhjkdZ�\bkhqbgZ�����f�
;bhlhiZ� _ hlghkbl_egh� qbkl�� ihjZ^b� ebikZ� gZ� ^Zggb� aZ� gZebqb_� gZ�

aZftjkbl_eb��?dh[xe_lbg�gZ�H[sbgZ�OZjfZgeb���������@b\hlgbl_�hl�]jmiZ���kZ
dhgljhegb�

=jmiZ� ���Ih� ���bg^b\b^Z��meh\_gb�ij_a�ijhe_llZ�b _k_glZ�\ yah\bj ³Jhah\�
deZ^_g_p³��djZc�]jZ^�=tet[h\h��gZ�gZ^fhjkdZ�\bkhqbgZ����� ����f�

JZchgtl�_ ktk�agZqbl_egh�bg^mkljbZegh�aZftjky\Zg_� ijbqbg_gh�hkgh\gh�hl�
L?P� ³FZjbpZ�Balhd� �³�b ;jbd_lgZ�nZ[jbdZ� �?dh[xe_lbg�gZ�H[sbgZ�=tet[h\h��
������

Ih� ^Zggb� hl� L_jblhjbZegh�mkljhckl\_gby� ieZg� gZ� jZchgZ� gZ� Balhqgh� �
FZjbrdby� \t]ebs_g� dhfie_dk�� ������Fbggh� gZijZ\e_gb_� dtf�fbgb� ³FZjbpZ� �
Balhd� :>³�� ]j�� JZ^g_\h�� hkgh\gbl_� ]h^brgb� aZftjkbl_eb� kZ k_jgbl_ �������
Zahlgbl_��������hdkb^b�b \t]e_jh^gby�hdkb^��������

Bake_^\ZgbylZ� [yoZ� ijh\_`^Zgb� g_ihkj_^kl\_gh� ke_^� meZ\yg_lh� gZ�
`b\hlgbl_�b l_fi_jbjZg_lh�bf�aZ����qZkZ�ijb ��K b ³hklZgZeb�jZ\gb�mkeh\by´�

;_�baihea\ZgZ�djt\�hl�ktjp_lh��dZlh�[jhy�gZ�_jbljhpblbl_�k_ hij_^_eyr_�ih�
DZf_jgby�f_lh^�gZ�9LHUGRW��qj_a�DZf_jZlZ�gZ�;xjd_j��JZaf_jbl_�gZ�_jbljhpblbl_�
b y^jZlZ� bf� k_ hij_^_eyoZ� \tjom� djt\gb� gZljb\db�� hp\_l_gb� ih� JhfZgh\kdb�
=bfaZ�

<tjom� ���� de_ldb� hl� \k_db� ij_iZjZl� [yoZ� baf_j_gb� 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��

Ihemq_gbl_� j_amelZlb� [yoZ� h[jZ[hl_gb� \ZjbZpbhggh� klZlbklbq_kdb� ih�
f_lh^Z�gZ�6WXGHQW�)LVKHU�ijb W ������ktk kl_i_g gZ ^hklh\_jghkl�j ��������

J?AMEL:LB�B H;KT@>:G?
K_ahgghlh� ijhmq\Zg_� \tjom� qbke_ghkllZ� gZ� aj_ebl_� _jbljhpblb� ijb�

`b\hlgbl_�hl�^\ZlZ�[bhlhiZ��ihdZa\Z�^hklh\_jgh�ih�\bkhdb�klhcghklb�ijb�]jmiZ���



���

�lZ[e������AZ\br_gbyl�[jhc�gZ�_jbljhpblbl_�\ lZab�]jmiZ fh`_�^Z�k_ ijb_f_�dZlh�
ijbkihkh[bl_egZ� j_Zdpby� gZ� \b^Z� dtf� agZqbl_egZlZ� kl_i_g� gZ� aZftjky\Zg_� \
jZchgZ�

K_ahggbyl�ij_oh^�hl�ijhe_l�dtf�_k_g�ij_^ba\bd\Z�ih�� aZ[_e_`bfb�ijhf_gb�
\ dhebq_kl\hlh�gZ�_jbljhpblbl_�\ dhgljhegZlZ�]jmiZ��lZ[e��������
LZ[ebpZ��
J_amelZlb� hl� \ZjbZpbhggh�klZlbklbq_kdZ� h[jZ[hldZ� gZ� ^Zggbl_� hl�
kjZ\g_gb_lh�aZ�_jbljhpblgby�[jhc�f_`^m�]jmib���b �
7DEOH��
5HVXOWV� IURP� YDULDWLRQDO�VWDWLVWLFDO� GDWD� SURFHVVLQJ� RI� HU\WKURF\WH� FRXQW� FRPSDULVRQ�
EHWZHHQ�JURXS���DQG��

K_ahg�� ijhe_l ����
=jmiZ�� =jmiZ��

[ V P 9V [ V P 9V
Klhcghkl�gZ�
dh_nbpb_glZ�W
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K_ahg�± _k_g�����
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LZ[ebpZ��
J_amelZlb� hl� \ZjbZpbhggh�klZlbklbq_kdZ� h[jZ[hldZ� gZ� ^Zggbl_� hl�
kjZ\g_gb_lh�aZ�_jbljhpblgby�[jhc�\ ]jmib���b �
7DEOH��
5HVXOWV� IURP� YDULDWLRQDO�VWDWLVWLFDO� GDWD� SURFHVVLQJ� RI� HU\WKURF\WH� FRXQW� FRPSDULVRQ�
EHWZHHQ�JURXS���DQG��

=jmiZ��
K_ahg�± ijhe_l����� K_ahg�± _k_g�����
[ P [ P

Klhcghkl�gZ�
dh_nbpb_glZ�W
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Hlq_l_gbl_�klZlbklbq_kdb�g_^hklh\_jgb�baf_g_gby�\ [jhy�gZ�_jbljhpblbl_�
ijb�]jmiZ����iZjZe_egh�k dhgklZglgh�ih�\bkhdbl_�klhcghklb�gZ�bake_^\Zgby�[_e_]��
fh]Zl� ^Z� k_ dhf_glbjZl� dZlh� Z^Zilb\gZ� j_Zdpby� gZ� \b^Z� 5DQD� ULGLEXQGD �3DOO����
bajZa_gZ� \ klbfmebjZgZ� _jbljhih_aZ� jZgh� gZijhe_l�� dhylh� dhfi_gkbjZ�
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hlghkbl_egZlZ� obihdk_fby�� ihjh^_gZ� hl� g_^hklb]Z� gZ� dbkehjh^� \ Zlfhkn_jgby�
\ta^mo��Ij_a�_k_glZ�k_ ^hklb]Z�klhcghkl�gZ�[_e_]Z�� ������PO��lZ[e��������
LZ[ebpZ��
J_amelZlb� hl� f_`^m]jmih\ZlZ� \ZjbZpbhggh�klZlbklbq_kdZ� h[jZ[hldZ� gZ�
^Zggbl_�aZ�f_ljbqgbl_�iZjZf_ljb�ij_a�ijhe_llZ
7DEOH��
5HVXOWV� RI� LQWUDVSHFLHV� YDULDWLRQDO�VWDWLVWLFDO� GDWD� SURFHVVLQJ� RI� PHWULF� SDUDPHWHUV� LQ�
VSULQJ

K_ahg�± ijhe_l�����
=jmiZ�� =jmiZ��F_ljbqgb�

iZjZf_ljb [ V P 9V [ V P 9V
Klhcghkl�
gZdh_nb�
pb_glZ�W
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'�y^jh ����� ���� ���� ����� ���� ���� ���� ����� ����
3����

G�y^jh ���� ���� ���� ����� ���� ���� ���� ����� ����
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LZ[ebpZ��
J_amelZlb� hl� f_`^m]jmih\ZlZ� \ZjbZpbhggh�klZlbklbq_kdZ� h[jZ[hldZ� gZ�
^Zggbl_�aZ�f_ljbqgbl_�iZjZf_ljb�ij_a�_k_glZ
7DEOH��
5HVXOWV� RI� LQWUDVSHFLHV� YDULDWLRQDO�VWDWLVWLFDO� GDWD� SURFHVVLQJ� RI� PHWULF� SDUDPHWHUV� LQ�
DXWXPQ

K_ahg�± _k_g�����
=jmiZ�� =jmiZ��F_ljbqgb�

iZjZf_ljb [ V P 9V [ V P 9V
Klhcghkl�
gZdh_nb�
pb_glZ�W
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'�y^jh ���� ���� ���� ����� ���� ���� ���� ����� �����
3�����

G�y^jh ���� ���� ���� ����� ���� ���� ���� ����� �����
3�����
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G_h[oh^bfh� _ ^Z� k_ hl[_e_`b�� q_� hlq_l_gbl_� jZaebqby� \ ]jmiZ� �� kZ
fZl_fZlbq_kdb�g_^hklh\_jgb��^hdZlh�j_amelZlbl_�ijb�\lhjZ�]jmiZ�^Z\Zl�hkgh\Zgb_�
^Z ij_^iheh`bf� kjZ\gbl_egh� gbkdZ� \ZjbZ[beghkl� gZ� [_e_]Z�� ih� hlghr_gb_� gZ�
Z^Zilb\gZlZ�fm�ieZklbqghkl��lZ[e������Ke_^\Z�^Z�ih^q_jlZ_f��q_�hlq_l_gbl_�hl�gZk�
j_amelZl� aZ� ]jmiZ� ��� kZ ih� � [ebadb� ^h� ihkhq_gbl_� hl� DHJ@M?< �������� aZ�
[_ahiZrZlb� Zfnb[bb� ± ������PO _jbljhpblb�� [_a ^Z kZ mlhqg_gb bake_^\Zgbl_
\b^h\_�

IjhfygZlZ�gZ�f_ljbqgbl_�ihdZaZl_eb��^Z\Z�bgnhjfZpby�aZ�nbgbl_�\ZjbZglb�
\t\�nhjfZlZ�b jZaf_jbl_�gZ�aj_ebl_�_jbljhpblgb�de_ldb�b l_ogbl_�y^jZ�

Ijhe_lgbl_� baf_j\Zgby� gZ� f_ljbqgbl_� iZjZf_ljb� g_� hlqblZl� kts_kl\_gb�
jZaebqby�f_`^m�^\_l_�_dki_jbf_glZegb�]jmib�`b\hlgb��lZ[e�����
LZ[ebpZ��
J_amelZlb� hl� \tlj_]jmih\ZlZ� \ZjbZpbhggh�klZlbklbq_kdZ� h[jZ[hldZ� gZ�
^Zggbl_�aZ�f_ljbqgbl_�ihdZaZl_eb
7DEOH��
5HVXOWV�RI�LQWUDVSHFLHV�YDULDWLRQDO�VWDWLVWLFDO�GDWD�SURFHVVLQJ�RI�PHWULF�LQGLFHV

K_ahg�± ijhe_l����� K_ahg�± _k_g�����F_ljbqgb�
iZjZf_ljb =jmiZ
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Ijbktkl\b_lh� gZ bg^b\b^bl_� hl� ]jmiZ� ��� \ mkeh\by� gZ� aZ\br_gh�
bg^mkljbZegh� aZftjky\Zg_��ij_^ba\bd\Z� agZqbl_egZ�j_^mdpby�\ fhjnheh]bqgbl_�
iZjZf_ljb� gZ� bake_^\Zgbl_� _jbljhpblgb� de_ldb�� aZky]ZsZ� \ _^gZd\Z� kl_i_g�
de_ltqgbl_�b y^j_gb�ihdZaZl_eb��lZ[e��������

< j_amelZl�gZ�ihkhq_gbl_�baf_g_gby��k_ ^hklb]Z�^h�ihgb`Z\Zg_�gZ�jZaf_jbl_�
gZ� _jbljhpblgZlZ� de_ldZ� b y^jhlh�� ktq_lZgh� ktk� aZiZa\Zg_� gZ� _ebikh\b^gZlZ�
nhjfZ�

G_h[oh^bfh� _ ^Z� k_ hl[_e_`b�� q_� hlq_l_gbl_� jZaebqby� ijb� ]jmiZ� �� \
agZqbl_egZ� kl_i_g� k_ gZ[ex^Z\Zl� b ijb� ij_^klZ\bl_ebl_ gZ� ]jmiZ� ��� dt^_lh�
fZl_fZlbq_kdZlZ� ^hklh\_jghkl�� ijb� gZfZey\Zsbl_� iZjZf_ljb� gZ� bake_^\Zgbl_�
de_ldb��\ ihkhdZ�ijhe_l�: _k_g��\ZjbjZl�\ ]jZgbpbl_�gZ�W� �������� �������lZ[e�����

Ihemq_gbl_� j_amelZlb� iha\hey\Zl� ^Z� ^himkg_f�� q_� aZftjkbl_ebl_� hdZa\Zl�
klbfmebjZs�_n_dl�\tjom�gZkhdZlZ�gZ�baf_g_gb_�gZ�dhf_glbjZgbl_�[_e_ab�

KjZ\g_gb_lh� f_`^m� ^\_l_� gZ[ex^Z\Zgb� ]jmib�� ihdZa\Z�� ih� � ]heyfZlZ�
qm\kl\bl_eghkl� gZ� [jhy� gZ� _jbljhpblbl_�� ^hdZlh� f_ljbqgbl_� [_e_ab� j_Z]bjZl�
_^ghihkhqgh�b ijb�^\_l_�bake_^\Zgb�]jmib��ih�� kbegh�bajZa_gh�ijb�]jmiZ���

Gbkdbyl� dh_nbpb_gl� gZ� \ZjbjZg_� ijb� hl^_egbl_� f_ljbqgb� ihdZaZl_eb� \
^\_l_� ]jmib�`b\hlgb��dZdlh�ij_a�k_ahg�ijhe_l�� lZdZ�b ij_a�k_ahg�_k_g��gb ^Z\Zl�
hkgh\Zgb_� ^Z� ]h\hjbf� aZ� \b^h\h� ki_pbnbqgZ� h[mkeh\_ghkl� gZ� jZaf_jbl_� gZ�
_jbljhpblgbl_� de_ldb� gZ� 5DQD� ULGLEXQGD �3DOO��� b g_\tafh`ghkllZ� bf� ^Z� k_
hldehgy\Zl�\ rbjhdb�]jZgbpb�hl�[bheh]bqgZlZ�ghjfZ�

BA<H>B
���Ijb `b\hlgbl_ hl [bhlhiZ k ijhfbre_gh aZftjky\Zg_ � ]jmiZ ��b ij_a

^\ZlZ k_ahgZ k_ mklZgh\y\Z klZlbklbq_kdb ^hklh\_jgh ih\brZ\Zg_ gZ
_jbljhih_aZlZ��\ kjZ\g_gb_ k `b\hlgbl_ hl hlghkbl_egh qbklby [bhlhi � ]jmiZ ��

��� F_ljbqgbl_� de_ltqgb� b y^j_gb� iZjZf_ljb�� g_� ihdZa\Zl� ^hklh\_jgb�
jZaebqby�f_`^m�bg^b\b^bl_�hl�^\_l_�]jmib�ij_a�ijhe_llZ�

J_amelZlbl_�hl�_k_ggby�ZgZeba��khqZl�ih�� kbegh�ba^j_[gy\Zg_�gZ�de_ldbl_�b
l_ogbl_�y^jZ�ijb�`b\hlgbl_�hl�\lhjZ�]jmiZ�

��� Ij_a� _k_glZ� \t\� \kydZ� hl� bake_^\Zgbl_� ]jmib� k_ hlqblZ� klZlbklbq_kdb�
^hklh\_jgh�gZfZey\Zg_�gZ�q_lbjbl_�ijhke_^y\Zgb�iZjZf_ltjZ�

��� Gbkdbl_� klhcghklb� gZ� dh_nbpb_glZ� gZ� \ZjbjZg_� �9V�� ijb� hl^_egbl_�
f_ljbqgb� ihdZaZl_eb� b ij_a� ^\ZlZ� k_ahgZ� gZ� bake_^\Zg_lh�� ij_^iheZ]Zl�
kts_kl\m\Zg_lh� gZ� \b^h\h� h[mkeh\_gZ� ]_g_lbqgZ� ghjfZ� b g_\tafh`ghkllZ� aZ�
hldehg_gb_�\ rbjhdb�]jZgbpb�hl�g_y�
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EBL?J:LMJ:

=BL?EVAHG�B���B��L?JKDH<� ������G_h^aghjh^ghklv�wjbljhpblh\�b __ agZq_gb_�^ey�
bkke_^h\Zgby� dZq_kl\_ggh]h� khklZ\y� djZkghc� djh\b�� <hijhku� [bhnbabdb��
[bhobfbb�b iZlheh]bb�wjbljhpblh\��DjZkghZjkd������± ���

?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�
DHJ@M?<� I�� ������ W\hexpby� ^boZl_eghc� nmgdpbb� djh\b�� Ba^Zl_evkl\h� :D�

KKKJ��Fhkd\Z������k�
DHJ@M?<� I�� ������ ;bheh]bq_kdh_� agZq_gb_� wjbljhpblh\� djh\b� iha\hqguo�

`b\hlguo�� <hijhku� [bhnbabdb�� [bhobfbb� b ihlheh]bb� wjbljhpblh\��
DjZkghZjkd�����± ���

*,//,9(5�*�� ������2EVHUYDWLRQV�RQ� WKH�VL]H�DQG�VKDSHV�RI� WKH�5HG�FRUSXVFOHV�RI� WKH�
EORRG�RI�9HUWHEUDWHV��ZLWK�GUDZLQJV�RI�WKHP�WR�D�XQLIRUP�VFDOH�DQG�H[WHQGHG�DQG�
UHYLVHG�WDEOHV�RI�PHDVXUHPHQWV��3URV�6FLHVQW��0HHW��RI�WKH�=RRO��RI�/RQGRQ������
����±����

*/206., &���,��7$0%$5/,8��5��+$5'��0��&+$,1$1,� ������7KH�SK\ORJHQHWLF�RG\VVH\�
RI�WKH�HU\WKURF\WH��± +LVWRO��+LVWRSDWRO���������± ����

:,17+52%(�0�� ������9DULDWLRQV�LQ�WKH�VL]H�DQG�KHPRJORELQ�FRQWHQW�RI�HU\WKURF\WH�LQ�
WKH�EORRG�RI�YDULRXV�YHUWHEUDWHV��� )ROLD�+HPRWRORJLFD����������± ����
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620(�(5<7+52&<7(6¶�3$5$0(7(56�,175$63(&,(6�
&+$5$&7(5,67,&6�,1�5$1$�5,',%81'$ �3$//���'(5,9('�)520�

7:2�%,2723(6�,1�6($621$/�$63(&7��635,1*�$87801�
=KLYNR�0��=KHOHY��=GUDYNR�$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\�

%\� WKH� IROORZLQJ� VWXG\� LV�FDUULHG�RXW�DQ� LQWUDYDULDWLRQDO� UHVHDUFK�RI�HU\WKURF\WH�
FRXQW�DQG�VRPH�RI�WKHLU�PHWULF�SDUDPHWHUV�LQ�5DQD�ULGLEXQGD �3DOO���GHULYHG�IURP�WZR�
ELRWRSHV�GXULQJ�VSULQJWLPH�DQG�DXWXPQ�

7KH� ILUVW� ELRWRSH� LV� LQGXVWULDOO\� SROOXWHG� ± LW� LV� LQ� WKH� UHJLRQ� RI�0DUL]D�,]WRN���
3RZHU�6WDWLRQ�

7KH�VHFRQG�RQH�LV�HFRORJLFDOO\�FOHDQ��LQ�WKH�WRZQ�RI�+DUPDQO\�VXUURXQGLQJV��
,W�ZDV�HVWDEOLVKHG�D�VWDWLVWLFDOO\�UHOLDEOH�HOHYDWLRQ�RI�HU\WKURF\WH�FRXQW�GXULQJ�WKH�

WZR�VHDVRQV�LQ�VRPH�DQLPDOV�DURXQG�WKH�SRZHU�VWDWLRQ�
&RQFHUQLQJ� WKH�PHWULF� SDUDPHWHUV�� GXULQJ� VSULQJ� WKH� FRPSDULVRQ� GLG� QRW� SURYH�

VWDWLVWLFDOO\� UHOLDEOH� GLIIHUHQFHV�� ZKLOH� LQ� DXWXPQ� WKH� FHOO� DQG� QXFOHDU� SDUDPHWHUV�
GLPLQLVKHG�LQ�ERWK�JURXSV��DV�WKH�DQLPDOV�IURP�WKH�H[SHULPHQWDO�YDULDQW�WKH�UHGXFWLRQ�LV�
EHWWHU�H[SUHVVHG�
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