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WKH�&6,52�)ODJVKLS�&ROODERUDWLRQ�)XQG� �:HDOWK� IURP�2FHDQV�
)ODJVKLS���(�5�6�� LV� VSRQVRUHG� E\�&13T� �����������������7KLV�
SURMHFW� ZDV�PDGH� SRVVLEOH� WKDQNV� WR� ILQDQFLDO� VXSSRUW� IURP�
WKH�5XIIRUG�6PDOO�*UDQWV� �56*�í�8.�� DQG�¿HOG� VXSSRUW� IURP�
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0DULQH�GHEULV�LV�FRQVLGHUHG�DQ\�VROLG�ZDVWH��SODVWLF��SRO\VW\UHQH��
UXEEHU��IRDP��JODVV��PHWDO��FORWK��DQG�RWKHU�PDQ�PDGH�PDWHULDOV��WKDW�
HQWHUV�WKH�PDULQH�RU�FRDVWDO�HQYLURQPHQWV�IURP�DQ\�VRXUFH��&RH�	�
5RJHUV��������7KH�PDLQ�VRXUFHV�RI�PDULQH�GHEULV�DUH�OLWWHU�FDUULHG�
LQWR�WKH�VHD�IURP�ODQG�EDVHG�VRXUFHV�LQ�LQGXVWULDOL]HG�DQG�KLJKO\�
SRSXODWHG� DUHDV� DQG�ZDVWHV� IURP� VKLSV�� ¿VKLQJ� DQG� UHFUHDWLRQDO�
YHVVHOV��'HUUDLN��������+RZHYHU��UHJDUGOHVV�RI�WKH�VRXUFH��PDULQH�
GHEULV� FDQ�KDYH� VHULRXV� HFRORJLFDO� DQG� HFRQRPLF� FRQVHTXHQFHV��
7KHVH�DGYHUVH�LPSDFWV�KDYH�EHHQ�GRFXPHQWHG�DOO�RYHU�WKH�ZRUOG��
$FFRUGLQJ�WR�*UHJRU\�	�5\DQ���������SODVWLF�SROOXWLRQ�LV�HVWLPDWHG�
WR�UHSUHVHQW�EHWZHHQ�����DQG�����RI�WKH�WRWDO�PDULQH�GHEULV�LQ�WKH�
ZRUOG¶V�RFHDQV��:LWKLQ�MXVW�D�IHZ�GHFDGHV�VLQFH�PDVV�SURGXFWLRQ�
RI� SODVWLF� SURGXFWV� FRPPHQFHG� LQ� WKH� ����V�� SODVWLF� GHEULV� KDV�
DFFXPXODWHG� LQ� WHUUHVWULDO� HQYLURQPHQWV�� LQ� WKH� RSHQ� RFHDQ�� RQ�
VKRUHOLQHV�DQG�LQ�WKH�GHHS�VHD��%DUQHV�HW�DO��������

(YHU\�\HDU��PDQ\�VSHFLHV�RI�PDULQH�DQLPDOV��LQFOXGLQJ�VHD�WXUWOHV��
PDULQH�PDPPDOV��VHDELUGV�DQG�¿VK�GLH�IURP�EHFRPLQJ�HQWDQJOHG�
RU�LQJHVWLQJ�SODVWLF�GHEULV��/DLVW��������$FFRUGLQJ�WR�&DUU��������
VHD�WXUWOHV�DUH�SDUWLFXODUO\�SURQH�WR�HDWLQJ�SODVWLFV�DQG�RWKHU�ÀRDWLQJ�
GHEULV��-XYHQLOH�VHD�WXUWOHV�DUH�IUHTXHQWO\�H[SRVHG�WR�SROOXWLRQ�LQ�
FRQYHUJHQFH� ]RQHV� DQG�PRVW� VSHFLHV� DUH� H[SRVHG� LQ� QHDUVKRUH�
KDELWDWV��ZKHUH�WKH\�IHHG��%MRUQGDO�HW�DO���������(YLGHQFH�LQGLFDWHV�
WKDW�WKH�KLJK�RFFXUUHQFH�RI�QRQ�IRRG�LWHPV�LQ�VHD�WXUWOH�VSHFLHV�PD\�
EH�UHODWHG�WR�PLVWDNHQ�LQJHVWLRQ�RI�SODVWLFV��GXH�WR�LWV�VLPLODULW\�WR�
SUH\�LWHPV��3ORWNLQ�HW�DO���������RU�HYHQ�WR�LQFLGHQWDO�LQJHVWLRQ�DORQJ�
ZLWK�D�SUH\��7RPiV�HW�DO���������

2Q� ��� -XO\�� ����� D� MXYHQLOH� JUHHQ� WXUWOH� �&KHORQLD�P\GDV��
ZDV� UHVFXHG�E\�3URMHWR�7DPDU� �%UD]LOLDQ� VHD� WXUWOH�FRQVHUYDWLRQ�
SURJUDP��DIWHU�VWUDQGLQJ�DW�0ROH�%HDFK��LQ�)ORULDQySROLV�PXQLFLSDO�
GLVWULFW��6DQWD�&DWDULQD�6WDWH��%UD]LO� �)LJ������2Q�DGPLVVLRQ�� WKH�



0DULQH�7XUWOH�1HZVOHWWHU�1R��������������3DJH��

DQLPDO�ZDV�PHDVXUHG� ���� FP� FXUYHG� FDUDSDFH� OHQJWK�� ��� FP�
FXUYHG�FDUDSDFH�ZLGWK���ZHLJKHG����NJ���DQG�UHFHLYHG�D�WKRURXJK�
SK\VLFDO�H[DPLQDWLRQ��7KH�WXUWOH�ZDV�ZHDN��LQ�SRRU�ERG\�FRQGLWLRQ��
PDOQRXULVKHG�DQG�HPDFLDWHG��&OLQLFDO�VLJQV�LQFOXGHG�GHK\GUDWLRQ��
SURVWUDWLRQ�DQG�DUHÀH[LD��'HDWK�RFFXUUHG�D�IHZ�KRXUV�DIWHU�LQLWLDO�
VXSSRUWLYH�FDUH��,Q�RUGHU�WR�GHWHUPLQH�WKH�FDXVH�RI�GHDWK��D�QHFURSV\�
ZDV�SHUIRUPHG�RQ�WKH�LQGLYLGXDO��'XULQJ�WKH�SURFHGXUH��WKH�WXUWOH�KDG�
LWV�VH[�GHWHUPLQHG�DV�D�PDOH�E\�YLVXDO�H[DPLQDWLRQ�RI�WKH�JRQDGV��$OO�
FRHORPLF�RUJDQV�ZHUH�H[DPLQHG�DQG�QR�DSSDUHQW�JURVV�SDWKRORJ\�
ZDV� QRWHG��+RZHYHU�� D�PDVVLYH� DPRXQW� RI� GHEULV�ZDV� IRXQG� LQ�
LWV� GLJHVWLYH� WUDFW� DQG�ZDV� DSSDUHQWO\� EORFNLQJ� IRRG� SDVVDJH��
7KH�JDVWULF�DQG�LQWHVWLQDO�PXFRVD�VKRZHG�WKH�SUHVHQFH�RI�VHYHUDO�
XOFHUV��SUREDEO\�FDXVHG�E\�WKH�SUHVHQFH�RI�GHEULV��ZKLFK�FRXOG�KDYH�
SRVVLEO\�OHG�WR�H[FHVV�JDVWULF�DFLG�SURGXFWLRQ��7KH�JXW�FRQWHQW�ZDV�

WKHQ�VHSDUDWHG�DFFRUGLQJ�WR�LWV�ORFDWLRQ��HVRSKDJXV��
VWRPDFK��VPDOO�DQG�ODUJH�LQWHVWLQHV��&RQWHQWV�ZHUH�
FDUHIXOO\�ULQVHG�LQ�D�VLHYH�ZLWK�D���PP�PHVK�DQG�
PDULQH�GHEULV�ZDV�VHSDUDWHG�DQG�GULHG�DW�����&�

$IWHUZDUGV�� WKH� VDPSOHV� ZHUH� GLYLGHG� LQWR�
VHYHQ�FDWHJRULHV��VRIW�SODVWLFV��KDUG�SODVWLFV��Q\ORQ��
RWKHU� SODVWLFV�� ODWH[�� WH[WLOH� DQG� RWKHU�XQNQRZQ��
2QO\�GHEULV�LWHPV�ODUJHU�WKDQ���PP�ZHUH�FRXQWHG��
$Q\�SDUWLFOHV�VPDOOHU�WKDQ���PP�ZHUH�FRQVLGHUHG�
IUDJPHQWV�RI�DQRWKHU�SLHFH��DQG�ZHUH�RQO\�ZHLJKHG�

,Q�WKH�HVRSKDJXV�����LWHPV�ZHUH�IRXQG��WRWDO�GU\�
ZHLJKW�������J���LQ�WKH�VWRPDFK�WKHUH�ZHUH�����LWHPV�
�������J���DQG�LQ�WKH�ODUJH�LQWHVWLQH�WKHUH�ZHUH�������
LWHPV���������J��VHH�FRYHU�SKRWR���1R�DQWKURSRJHQLF�
GHEULV�ZDV�IRXQG�LQ�WKH�VPDOO�LQWHVWLQH�

,W� LV� OLNHO\� WKDW� WKH� REVWUXFWLRQ� FDXVHG�E\� WKH�
PDULQH�GHEULV�LQJHVWLRQ�OHG�WKLV�LQGLYLGXDO�WR�GHDWK��
,Q�WHUPV�RI�FRPSDUDWLYH�GDWD��)LJ������WKLV�WXUWOH�KDG�
DQ�HQRUPRXV�DPRXQW�RI�JDUEDJH�LQ�LWV�VWRPDFK�DQG�
ODUJH�LQWHVWLQH��7KH�PHDQ�QXPEHU�RI�LWHPV�IRXQG�
LQ� WKH� JDVWURLQWHVWLQDO� WUDFWV� RI� RWKHU� WXUWOHV� ����
DQLPDOV��VWUDQGHG�LQ�WKH�VDPH�DUHD�ZDV�������LWHPV�

)LJXUH����7KH�ORFDWLRQ�ZKHUH�WKH�&��P\GDV�VWUDQGHG��0ROH�%HDFK�LV�ORFDWHG�
RQ�WKH�LVODQG�RI�)ORULDQySROLV��LQ�6DQWD�&DWDULQD�6WDWH��%UD]LO�

������UDQJH����������WRWDO�GU\�ZHLJKW�������������J��LQ�WKH�HVRSKDJXV��
�����������������������������������J��LQ�WKH�VWRPDFK��������������
���������������������J��LQ�WKH�VPDOO�LQWHVWLQH�DQG���������������������
�������������J��LQ�WKH�ODUJH�LQWHVWLQH��$GGLWLRQDOO\��D�FRPSDULVRQ�ZDV�
PDGH�EHWZHHQ�RXU�UHVXOWV�DQG�WKRVH�REWDLQHG�LQ�GLIIHUHQW�VWXGLHV��VHH�
7DEOH�����2XU�VWXG\�VKRZV�D�VLJQL¿FDQWO\�KLJKHU�DPRXQW�RI�GHEULV�
WKDQ�WKH�RWKHUV��DOWKRXJK�RQO\�RQH�FDVH�UHSRUW�LV�SUHVHQWHG�KHUH���

'HDWK�E\�SODVWLF�LQJHVWLRQ�PD\�EH�FDXVHG�E\�UHGXFHG�VWRPDFK�
FDSDFLW\� �5\DQ� ������� REVWUXFWLRQ� �/D]DU�	�*UDFDQ� ������ RU�
H[SRVXUH� WR� WR[LF� FRPSRXQGV� �%MRUQGDO�HW� DO�� �������$FFRUGLQJ�
WR�/DLVW���������VWDUYDWLRQ�LV�WKH�PDMRU�FDXVH�RI�GHDWK�IRU�DQLPDOV�
WKDW� LQJHVW� DQWKURSRJHQLF� GHEULV�� 1XWULHQW� DEVRUSWLRQ� IURP�
IRRG� WDNHV� SODFH� DV� WKH� LWHPV� SDVV� WKURXJK� WKH� GLJHVWLYH� WUDFW��
7KHUHIRUH�� LQ� FDVH� RI� D� JXW� EORFNDJH�� WKH� DQLPDO�ZLOO� VWDUYH� WR�
GHDWK��$GGLWLRQDOO\��HYHQ�LI�WKHUH�LV�QR�EORFNDJH��FRQVXPSWLRQ�RI�
SODVWLFV�LQ�WKH�SODFH�RI�IRRG�LWHPV�PD\�FDXVH�VXEOHWKDO�HIIHFWV��VXFK�
DV� SDUWLDO� REVWUXFWLRQ� RI� WKH� JDVWURLQWHVWLQDO� WUDFW� DQG� UHGXFWLRQ�

)LJXUH����&RPSDUDWLYH�ZHLJKW�RI�LWHPV�IRXQG�LQ�WKLV�VDPSOH�
DQG�WKRVH�IRXQG�LQ����RWKHU�WXUWOHV�DW�WKH�VDPH�DUHD�

6S� 1 5DQJH 'HEULV
0LQ��
VL]H 5HIHUHQFH
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&F �� ���� �� � /D]DU�	�*UDFDQ������
&P �� ����� ���� Q�D 7RXULQKR�HW�DO�������
&P �� Q�D ���� �� *XHEHUW�%DUWKROR�HW�DO��

�����
&P �� ���� Q�D Q�D %XJRQL�HW�DO�������
&P � ���� ��� 3UHVHQW�VWXG\
7DEOH� ��� ,QFLGHQFH� DQG� DPRXQW� RI� GHEULV� LQ� WKH� GLJHVWLYH�
WUDFWV�RI�VHD�WXUWOHV�UHSRUWHG�LQ�GLIIHUHQW�VWXGLHV��6S� �VSHFLHV��
&F�  � ORJJHUKHDG�� &P�  � JUHHQ� WXUWOH�� 5DQJH�  � UDQJH� RI�
SLHFHV�RI�DQWKURSRJHQLF�GHEULV�IRXQG�LQ�WKH�GLJHVWLYH�WUDFWV�
RI� VHD� WXUWOHV��'HEULV� � WRWDO� GHEULV� IRXQG� LQ� WKH�GLJHVWLYH�
WUDFWV�RI� VHD� WXUWOHV��0LQ�� VL]H� �PLQLPXP�VL]H� �LQ�FP��RI�
DQWKURSRJHQLF�GHEULV�FRQVLGHUHG�



0DULQH�7XUWOH�1HZVOHWWHU�1R��������������3DJH��

RI�IHHGLQJ�VWLPXOXV��5\DQ�������%MRUQGDO�HW�DO��������0F&DXOH\�
DQG�%MRUQGDO�� ������� )ORDWLQJ� SODVWLF� GHEULV� DUH� DOVR� NQRZQ� WR�
DEVRUE� WR[LF� FRQWDPLQDQWV� IURP� VXUURXQGLQJ�ZDWHUV�� LQFUHDVLQJ�
FRQVLGHUDEO\�LWV�WR[LFLW\�ZKHQ�LQJHVWHG��7KHVH�FRQWDPLQDQWV�LQFOXGH�
SHUVLVWHQW� RUJDQLF� SROOXWDQWV� VXFK� DV� SRO\FKORULQDWHG� ELSKHQ\OV�
�3&%V��� GLFKORURGLSKHQ\OGLFKORURHWK\OHQH� �''(��� QRQ\OSKHQRO�
DQG�SKHQDQWKUHQH��ZKLFK�FDQ�EHFRPH�VHYHUDO�RUGHUV�RI�PDJQLWXGH�
PRUH�FRQFHQWUDWHG�RQ�WKH�VXUIDFH�RI�SODVWLF�GHEULV�WKDQ�LQ�WKH�ZDWHU�
FROXPQ��7HXWHQ�HW�DO��������

5HFHQWO\�� LW� KDV� EHHQ� VXJJHVWHG� WKDW� SODVWLFV� FRXOG� WUDQVIHU�
KDUPIXO� FKHPLFDOV� WR� OLYLQJ� RUJDQLVPV� �2HKOPDQQ� HW� DO�� ������
.RFK�	�&DODIDW��������$�UDQJH�RI�FKHPLFDOV�DUH�XVHG�DV�DGGLWLYHV�
LQ�WKH�PDQXIDFWXUH�RI�SODVWLFV��VXFK�DV�SKWKDODWH�SODVWLFL]HUV�DQG�
EURPLQDWHG� ÀDPH� UHWDUGDQWV��7KHVH� VXEVWDQFHV� DUH� SRWHQWLDOO\�
KDUPIXO�DQG�KDYH�EHHQ�DVVRFLDWHG�ZLWK�FDUFLQRJHQLF�DQG�HQGRFULQH�
GLVUXSWLQJ�HIIHFWV��7HXWHQ�HW�DO��������

$OWKRXJK�RQO\�RQH�FDVH�UHSRUW�LV�SUHVHQWHG�LQ�WKLV�VWXG\��LW�VKRZV�
KRZ�GHYDVWDWLQJ�PDULQH�GHEULV�FDQ�EH�WR�PDULQH�DQLPDOV��)XUWKHU�
UHVHDUFK�LV�UHTXLUHG�WR�EHWWHU�XQGHUVWDQG�WKH�LPSDFWV�RI�RFHDQ�OLWWHU�
RQ�VHD�WXUWOH�VXUYLYDO��0RUHRYHU��SULRULW\�LPSOHPHQWDWLRQ�PHDVXUHV�
VKRXOG�EH�GLVFXVVHG�LQ�RUGHU�WR�SUHYHQW�DQG�UHGXFH�PDULQH�GHEULV�
DQG�LWV�LPSDFWV�RQ�WKH�HQYLURQPHQW��(IIRUWV�WR�UHGXFH�ZDVWH��LQFUHDVH�
UHF\FOLQJ�� LQFUHDVH� XVH� RI� UHXVDEOH� LWHPV�� LPSOHPHQW� HGXFDWLRQ�
SURJUDPV�DQG�EHDFK�FOHDQ�XSV�DUH�DOVR� LPSRUWDQW� DV� D�PHDQV� WR�
PLWLJDWH�WKH�JOREDO�PDULQH�GHEULV�SUREOHP�
$FNQRZOHGJHPHQWV��:H�WKDQN�:DOODFH�-��1LFKROV�IRU�UHYLHZ�DQG�
VXJJHVWLRQV�� 3URMHWR�7$0$5�� D� FRQVHUYDWLRQ� SURJUDP� RI� WKH�
%UD]LOLDQ�0LQLVWU\�RI�WKH�(QYLURQPHQW��LV�DI¿OLDWHG�ZLWK�,&0%LR�
�&KLFR�0HQGHV�,QVWLWXWH�IRU�%LRGLYHUVLW\�&RQVHUYDWLRQ��DQG�LV�FR�
PDQDJHG�E\�)XQGDomR�3Uy�7$0$5��'DWD�FROOHFWLRQ�ZDV�DXWKRUL]HG�
E\� ,&0%LR�� WKURXJK� VSHFLDO� OLFHQVH� QXPEHU� ������� LVVXHG� E\�
%LRGLYHUVLW\�$XWKRUL]DWLRQ�DQG�,QIRUPDWLRQ�6\VWHP��6,6%,2��
%$51(6��'�.�$���*$/*$1,��)���7+203621��5�&�	�%$5/$=��
0��������$FFXPXODWLRQ�DQG�IUDJPHQWDWLRQ�RI�SODVWLF�GHEULV� LQ�
JOREDO�HQYLURQPHQWV��3KLORVRSKLFDO�7UDQVDFWLRQV�RI�5R\DO�6RFLHW\�
%���������������

%-251'$/��.�$���$�%��%2/7(1�	�&�-�� /$*8(8;�� ������
,QJHVWLRQ�RI�PDULQH�GHEULV�E\�MXYHQLOH�VHD�WXUWOHV�LQ�FRDVWDO�)ORULGD�
KDELWDWV��0DULQH�3ROOXWLRQ�%XOOHWLQ������������

%8*21,��/���/��.5$86(�	�0�9��3(75<��������0DULQH�GHEULV�DQG�
KXPDQ�LPSDFWV�RQ�VHD�WXUWOHV�LQ�VRXWKHUQ�%UD]LO��0DULQH�3ROOXWLRQ�
%XOOHWLQ��������������

&$55��$�������� ,PSDFW�RI�QRQGHJUDGDEOH�PDULQH�GHEULV�RQ� WKH�
HFRORJ\� DQG� VXUYLYDO�2XWORRN�RI� VHD� WXUWOHV��0DULQH�3ROOXWLRQ�
%XOOHWLQ������������

&2(�� -�0��	�'�%��52*(56�� ������0DULQH�'HEULV�� 6RXUFHV��
,PSDFWV�� DQG� 6ROXWLRQV�� 6SULQJHU� 6HULHV� RQ� (QYLURQPHQWDO�
0DQDJHPHQW��6SULQJHU�9HUODJ��1HZ�<RUN�����SS�

'(55$,.��-�*�%��������7KH�SROOXWLRQ�RI�WKH�PDULQH�HQYLURQPHQW�
E\�SODVWLF�GHEULV��D�UHYLHZ��0DULQH�3ROOXWLRQ�%XOOHWLQ������������

*5(*25<��0�5��	� 3�*�� 5<$1�� ������ 3HODJLF� SODVWLFV� DQG�
RWKHU�VHDERUQH�SHUVLVWHQW�V\QWKHWLF�GHEULV��D�UHYLHZ�RI�6RXWKHUQ�
+HPLVSKHUH�SHUVSHFWLYHV�� ,Q�� -�0��&RH�	�'�%��5RJHUV� �(GV����
0DULQH�'HEULV±6RXUFHV��,PSDFWV�DQG�6ROXWLRQV��6SULQJHU�9HUODJ��
1HZ�<RUN��SS��������

*8(%(57�%$57+2/2��)��0���0��%$5/(77$��0�)��&267$�	�
(�/�$��0217(,52�),/+2��������8VLQJ�JXW�FRQWHQWV�WR�DVVHVV�
IRUDJLQJ� SDWWHUQV� RI� MXYHQLOH� JUHHQ� WXUWOHV�&KHORQLD�P\GDV� LQ�
WKH� 3DUDQDJXi�(VWXDU\��%UD]LO�� (QGDQJHUHG�6SHFLHV�5HVHDUFK�
�����������

.2&+��+�0��	�$�0��&$/$)$7��������+XPDQ�ERG\�EXUGHQV�RI�
FKHPLFDOV�XVHG�LQ�SODVWLF�PDQXIDFWXUH��3KLORVRSKLFDO�7UDQVDFWLRQV�
RI�5R\DO�6RFLHW\�%����������������

/$,67��'�:�� ������2YHUYLHZ� RI� WKH� ELRORJLFDO� HIIHFWV� RI� ORVW�
DQG�GLVFDUGHG�SODVWLF�GHEULV�LQ�WKH�PDULQH�HQYLURQPHQW��0DULQH�
3ROOXWLRQ�%XOOHWLQ������������

/$=$5��%��	�5��*5$&$1��������,QJHVWLRQ�RI�PDULQH�GHEULV�E\�
ORJJHUKHDG�VHD�WXUWOHV��&DUHWWD�FDUHWWD��LQ�WKH�$GULDWLF�6HD��0DULQH�
3ROOXWLRQ�%XOOHWLQ����������

0&&$8/(<�� 6�-��	�.�$��%-251'$/�� ������ &RQVHUYDWLRQ�
LPSOLFDWLRQV�RI�GLHWDU\�GLOXWLRQ�IURP�GHEULV�LQJHVWLRQ��6XEOHWKDO�
HIIHFWV� LQ� SRVW�KDWFKOLQJ� ORJJHUKHDG� VHD� WXUWOHV��&RQVHUYDWLRQ�
%LRORJ\��������±����

2(+/0$11��-���8��6&+8/7(��:��./2$6��2��-$*1<76&+��
,��/87=��.��.86.��/��:2//(1%(5*(5��(��6$1726��*���
3$8//��.��9$1�/22.�	�&��7</(5��������$�FULWLFDO�DQDO\VLV�
RI�WKH�ELRORJLFDO�LPSDFWV�RI�SODVWLFL]HUV�RQ�ZLOGOLIH��3KLORVRSKLFDO�
7UDQVDFWLRQV�RI�5R\DO�6RFLHW\�%�����������������

3/27.,1��3�7���0�.��:,&.67(1�	�$�)��$026��������)HHGLQJ�
HFRORJ\� RI� WKH� ORJJHUKHDG� VHD� WXUWOH�&DUHWWD� FDUHWWD� LQ� WKH�
1RUWKZHVWHUQ�*XOI�RI�0H[LFR��0DULQH�%LRORJ\����������

5<$1��3�*��������(IIHFWV�RI�LQJHVWHG�SODVWLF�RQ�VHDELUG�IHHGLQJ��
HYLGHQFH�IURP�FKLFNHQV��0DULQH�3ROOXWLRQ�%XOOHWLQ������������

7(87(1��(�/���-�0��6$48,1*��'�5�8��.1$33(��0�$��%$5/$=��
6��-216621��$��%-g51��6�-��52:/$1'��5�&��7+203621��
7�6��*$//2:$<��5��<$0$6+,7$��'��2&+,��<��:$7$18.,��
&��0225(�� 3�+��9,(7�� 7�6�� 7$1$��0�� 358'(17(�� 5��
%221<$780$121'��0�3��=$.$5,$��.��$..+$921*��<��
2*$7$��+��+,5$,��6��,:$6$��.��0,=8.$:$��<��+$*,12��
$�� ,0$085$��0��6$+$�	�+��7$.$'$�� ������7UDQVSRUW�
DQG�UHOHDVH�RI�FKHPLFDOV�IURP�SODVWLFV�WR�WKH�HQYLURQPHQW�DQG�
WR�ZLOGOLIH��3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�%��
%LRORJLFDO�6FLHQFHV����������������

720È6��-���5��*8,7$57��5��0$7(2�	�-�$��5$*$��������0DULQH�
GHEULV�LQJHVWLRQ�LQ�ORJJHUKHDG�VHD�WXUWOHV��&DUHWWD�FDUHWWD��IURP�
WKH�:HVWHUQ�0HGLWHUUDQHDQ��0DULQH�3ROOXWLRQ�%XOOHWLQ�����������

7285,1+2��3�6���-�$��,9$5�'2�68/�	�*��),//0$11��������
,V�PDULQH�GHEULV�LQJHVWLRQ�VWLOO�D�SUREOHP�IRU�WKH�FRDVWDO�PDULQH�
ELRWD�RI�VRXWKHUQ�%UD]LO"�0DULQH�3ROOXWLRQ�%XOOHWLQ������������


