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3�9��7UHVDPRO�HW�DO�

/803<��-$:���,1��$��&2:��$1'��,76��68&&(66)8/�
7+(5$3(87,&�0$1$*(0(17
5HFHLYHG�������������
$FFHSWHG�������������

/XPS\� MDZ� RU� DFWLQRP\FRVLV� LV� D�
ORFDOL]HG��FKURQLF��SURJUHVVLYH��JUDQXORPDWRXV�
DEVFHVV� WKDW� PRVW� IUHTXHQWO\� LQYROYHV� WKH�
PDQGLEOH�� WKH�PD[LOODH��RU�RWKHU�ERQ\� WLVVXHV�
LQ� WKH� KHDG� DQG� FDXVHG� E\� $FWLQRP\FHV�
ERYLV� �0LOLWHUQR�� ������� 7KH� 0RVW� FRPPRQ�
PDQLIHVWDWLRQ� LQ� FDWWOH� LV� UDUHI\LQJ�
RVWHRP\HOLWLV� RI� WKH� ERQHV� RI� KHDG�� ,Q� UDUH�
FDVHV� LW�PD\� LQYROYH� VRIW� WLVVXHV�� SDUWLFXODUO\�
WKH� DOLPHQWDU\� WUDFW� �%HUWRQH� DQG� 5HEKXP��
������� ,QYROYHPHQW�RI�ERQH�IUHTXHQWO\�UHVXOWV�
LQ�IDFLDO�GLVWRUWLRQ��ORRVH�WHHWK�DQG�G\VSQRHD��
$FWLQRP\FRVLV� KDV� DOVR� EHHQ� GHVFULEHG� LQ�
JRDWV��VKHHS��KRUVHV��SLJV��GRJV�DQG�KXPDQV�
�3DOPHU�������� 'LDJQRVLV� LV� RIWHQ� EDVHG�
GHPRQVWUDWLRQ� RI� VXOSKXU� JUDQXOHV� LQ� WKH�
SXUXOHQW�PDWHULDO�DQG�FXOWXUH�RI� WKH�RUJDQLVP�
IURP� WKH� OHVLRQ�� 9DULRXV� WUHDWPHQW� SURWRFRO�
LQFOXGLQJ� VXUJLFDO� LQWHUYHQWLRQ� DQG� DQWLELRWLF�
WKHUDS\� KDYH� EHHQ� UHSRUWHG� ZLWK� YDULDEOH�
OHYHOV� RI� VXFFHVV� �%UXQWRQ�HW� DO��� �������7KH�
SUHVHQW�SDSHU�GHVFULEHV�D�FDVH�RI�OXPS\�MDZ�LQ�

DQG� VXFFHVVIXOO\� WUHDWHG� E\� VXUJLFDO�
GHEULGHPHQW�DQG�DQWLEDFWHULDO�WKHUDS\�

$� IRXU� \HDU� ROG� +ROVWHLQ� )ULHVLDQ�
FURVVEUHG�FRZ�ZDV�SUHVHQWHG�WR�WKH�8QLYHUVLW\�
9HWHULQDU\� +RVSLWDO� ZLWK� D� FRPSODLQW� RI�
ODUJH� VZHOOLQJ�RQ� WKH� ORZHU� MDZ�ZLWK� SXUXOHQW�
GLVFKDUJH�� 7KH� FRQGLWLRQ� ZDV� SHUVLVWLQJ�
VLQFH� WZR� ZHHNV� DQG� ZDV� QRW� VKRZLQJ� DQ\�
LPSURYHPHQW� E\� WUHDWPHQW� ZLWK� FHIWULD[RQH�
IRU� �� GD\V� E\� WKH� ORFDO� YHWHULQDULDQ�� &OLQLFDO�
H[DPLQDWLRQ� RI� WKH� DQLPDO� UHYHDOHG� DQ�
LPPRYDEOH�KDUG�VZHOOLQJ�DW�WKH�OHYHO�RI�VHFRQG�
PRODU� WRRWK� RQ� WKH� ORZHU� MDZ� ZLWK� RSHQLQJ�
WKURXJK�WKH�VNLQ�GLVFKDUJLQJ�SXUXOHQW�PDWHULDO��
$OO�WKH�FOLQLFDO�SDUDPHWHUV�ZHUH�QRUPDO�H[FHSW�

VOLJKWO\� HOHYDWHG� WHPSHUDWXUH��6XEPDQGLEXODU�
O\PSKQRGHV� ZHUH� DOVR� HQODUJHG�� 7KH� RUDO�
FDYLW\� ZDV� H[DPLQHG� ZKLFK� GLG� QRW� UHYHDO�
SUHVHQFH� RI� DQ\� OHVLRQV� RU� IRUHLJQ� ERGLHV��
7KH� FRQGLWLRQ� ZDV� WHQWDWLYHO\� GLDJQRVHG� DV�
DFWLQRP\FRVLV��

3XUXOHQW� PDWHULDO� IURP� WKH� OHVLRQ�
ZDV� FROOHFWHG� LQ� VWHULOH� FRQWDLQHUV� DQG�
ZDV� VXEMHFWHG� WR� GLUHFW� PLFURVFRSLFDO� DQG�
FXOWXUDO�H[DPLQDWLRQ��$�SRUWLRQ�RI�WKH�SXUXOHQW�
GLVFKDUJH� IURP� WKH� OHVLRQ�ZDV�PL[HG�ZLWK����
PLQXWHV� WR� FROOHFW� WKH� VHGLPHQW��7KH� VPHDUV�
SUHSDUHG�IURP�WKH�VHGLPHQW�ZHUH�VWDLQHG�ZLWK�
*UDP¶V� VWDLQ� ZKLFK� UHYHDOHG� FKDUDFWHULVWLF�
DSSHDUDQFH� RI� VXOSKXU� JUDQXOHV� ZLWK� *UDP�
SRVLWLYH�EDFLOODU\�RUJDQLVPV�LQ�WKH�FHQWUH�DQG�
*UDP�QHJDWLYH� FOXE� VKDSHG� VWUXFWXUHV� LQ� WKH�
SHULSKHU\��)LJ������3UHVHQFH�RI�W\SLFDO�VXOSKXU�
GLDJQRVLV� RI� DFWLQRP\FRVLV� �)DURRT� HW� DO���
������,TEDO�HW�DO����������

3XV�PDWHULDO� ZDV� DOVR� LQRFXODWHG� LQWR�
EORRG�DJDU�LQ�SUHVHQFH�RI����SHU�FHQW�FDUERQ�

�)LJ����6XOSKXU�JUDQXOHV
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/XPS\�-DZ�,Q�$�&RZ�$QG�,WV�6XFFHVVIXO�7KHUDSHXWLF����

GLR[LGH� LQ� D� FDQGOH� MDU�� ZKLFK� \LHOGHG� QRQ�
KDHPRO\WLF�JUH\LVK�ZKLWH�FRORQLHV�DIWHU�������
K�DW����&��)LJ������0LFURVFRSLFDO�H[DPLQDWLRQ�
RI� *UDP¶V� VWDLQHG� VPHDUV� IURP� WKH� FXOWXUH�
UHYHDOHG� W\SLFDO� *UDP� SRVLWLYH� EUDQFKLQJ�
DQG�QRQ�DFLG�IDVW��%DUURZ�DQG�)HOWKDP���������
$QWLELRJUDP�RI� WKH� LVRODWH�UHYHDOHG�VHQVLWLYLW\�

DQG� UHVLVWDQFH� WR� FR�WULPR[D]ROH� DQG�
FHSKDORVSRULQ�� +DHPDWRORJLFDO� SDUDPHWHUV�
ZHUH�ZLWKLQ�WKH�QRUPDO�UDQJHV��

7KH� FDVH� ZDV� WUHDWHG� E\� VXUJLFDO�
DQG� PHFKDQLFDO� GHEULGHPHQW� DORQJ� ZLWK�
DQWLELRWLF�WKHUDS\�XVLQJ�SHQLFLOOLQ±VWUHSWRP\FLQ�
FRPELQDWLRQ� �'LFU\VWLFLQ�� DQG� RUDO� SRWDVVLXP�
LRGLGH�#��J�GDLO\�IRU�VHYHQ�GD\V��([DPLQDWLRQ�
DIWHU�VHYHQ�GD\V�UHYHDOHG�PXFK�LPSURYHPHQW�
LQ� WKH� FRQGLWLRQ� DQG� DGYLVHG� WUHDWPHQW� ZLWK�
SRWDVVLXP� LRGLGH� IRU� VHYHQ�PRUH� GD\V��$IWHU�
���GD\V�WKH�VZHOOLQJ�ZDV�JUHDWO\�UHGXFHG�DQG�
DQLPDO� UHJDLQHG� LWV� DSSHWLWH�� 7KH� WUHDWPHQW�
UHVXOWHG� LQ� FRPSOHWH� UHFRYHU\� E\� VL[� ZHHNV�
ZLWK� QR� UHFXUUHQFH� DQG� FRPSOLFDWLRQV��
$FWLQRP\FRVLV�LQYROYLQJ�UDPXV�RI�PDQGLEOH�RI�
D�FURVVEUHG�KHLIHU�DQG�LWV�VXFFHVVIXO�WUHDWPHQW�
ZLWK� EURDG� VSHFWUXP� DQWLELRWLFV� ZDV� DOVR�
UHSRUWHG� E\� ,TEDO� HW� DO�� �������� 0HKWD� HW� DO�
������� UHSRUWHG� IDLOXUH� RI� RUDO� WUHDWPHQW� ZLWK�
SRWDVVLXP�LRGLGH�#���J��GDLO\�IRU�HLJKW�GD\V�LQ�
D�-HUVH\�FURVV�EXOO�DQG�VXEVHTXHQW� UHFRYHU\�
E\� WUHDWPHQW� ZLWK� VRGLXP� LRGLGH� #� ��J�
LQWUDYHQRXVO\�WZLFH�DW�DQ�LQWHUYDO�RI�HLJKW�GD\V�
FRPSOH[�YLWDPLQV��7KH�FRPELQDWLRQ�RI�RUDO�RU�

LQWUDYHQRXV� LRGLGHV� DQG� DQWLELRWLF� SHQLFLOOLQ�
VWUHSWRP\FLQ�ZDV�SURYHG�WR�EH�HIIHFWLYH�LQ�WKLV�
FDVH�DV�VXJJHVWHG�E\�5DGRVWLWV�HW�DO�� �������
DQG�%UXQWRQ���������%HFDXVH�$��ERYLV� LV�SDUW�
IRFXVHV�RQ�DYRLGLQJ�FRDUVH��VWHPP\�IHHGV�RU�
IHHGV�ZLWK�SODQW�DZQV�WKDW�PLJKW�GDPDJH�WKH�
PXFRVDO�HSLWKHOLXP��
6XPPDU\

$� FOLQLFDO� FDVH� RI� OXPS\� MDZ� LQ� D� FRZ�

VXFFHVVIXO� WUHDWPHQW� E\� VXUJLFDO� GHEULGHPHQW�
DQG�DQWLEDFWHULDO�WKHUDS\�LV�GLVFXVVHG
5HIHUHQFHV
%DUURZ��*�� ,�� � DQG� )HOWKDP�5�� � .�� �$�� ������

&RZDQ� DQG� 6WHHO¶V� 0DQXDO� IRU�
7KLUG�HGLWLRQ��&DPEULGJH�%RRNV�

%HUWRQH�� $�� DQG� 5HEKXP�� :�� &�� ������
$FWLQRP\FRVLV�� -�� $P�� 9HW�� 0HG��
$VVRF� �������������

%UXQWRQ�� /�� /��� /D]R� -�� 6�� DQG� 3DUNHU�� .��
/�� ������ *RRGPDQ� DQG� *LOPDQ¶V�
7KHUDSHXWLFV�� ���WK� (G���� 0F*UDZ�
+LOO��1HZ�<RUN��86$��S�������

)DURRT��8���4D\\XP�$���6DPDG��+��$���&KDX�
GKU\�� +�� 5�� DQG� $KPDG�� 1�� ������
)LHOG� VXUJLFDO� LQWHUYHQWLRQ� RI� ERYLQH�
DFWLQRP\FRVLV�� 3DNLVWDQ� 9HW�� -� ����
��������

)LJ�����1RQKDHPRO\WLF�FRORQLHV�RI�$�ERYLV�LQ�EORRG�DJDU )LJ�����*UDP�SRVLWLYH�URGV�RI�$��ERYLV�IURP�FXOWXUH
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3�9��7UHVDPRO�HW�DO�

���3URIHVVRU�	�+HDG
���3URIHVVRU�DQG�+HDG��'HSW��RI�&OLQLFDO�9HW��0HGLFLQH��&9$6��3RRNRGH
���$VVLVWDQW�3URIHVVRU��&9$6��3RRNRGH

,TEDO��$���0XVWDID��*���7ULSDWKL��$��.���6RRGDQ��
-��6��DQG� �0LU�� ,��������0DQDJHPHQW�
RI� �$FWLQRP\FRVLV� LQ� ERYLQHV�� ,QW�� -��
/LYHVW��5HV� �����������

0HKWD��+��.���0HKHVDUH��6��6��DQG�3UDGKDQ��6��
������$FWLQRP\FRVLV�LQ�D�EXOO��$�FDVH�
UHSRUW��,QWDV�3ROLYHW������������

0LOLWHUQR�� *�� ������ &\WRORJLFDO� IHDWXUHV� RI�
PDQGLEXODU� DFWLQRP\FRWLF� RVWHR�P\H�
OLWLV�LQ�D�FRZ��9HW��5HF� ��������±����

3DOPHU�� 1�� ������ $FWLQRP\FRVLV�� ,Q�� -XEE�
.9)�� .HQQHG\� 3&�� 3DOPHU� 1� �HGV����
3DWKRORJ\� RI�'RPHVWLF�$QLPDOV�� ��WK�
(G��� $FDGHPLF� 3UHVV� ,QF��� 7RURQWR��
SS����±����

5DGRVWLWV� 2�0��� *D\�� &�&��� %ORRG�� '�&���
+LQFKFOLII�� .�:�� DQG� &RQVWDEOH�� 3�'��
������9HWHULQDU\�0HGLFLQH�����WK�(G����
6DXQGHUV�(OVHYLHU�� 1HZ� <RUN�� 86$��
SS������

3�9��7UHVDPRO���8VKD�1DUD\DQD�3LOODL�DQG�5�/��5DWKLVK�
'HSW��RI�9HWHULQDU\�(SLGHPLRORJ\�	�3UHYHQWLYH�0HGLFLQH&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV��
0DQQXWK\������������7KULVVXU�.HUDOD


