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PHWKRG� RI� GHVFULELQJ� HDFK� UKLQR� ZLOO� EH� XVHIXO� IRU� IURQWOLQH� VWDII� WR� LGHQWLI\�
LQGLYLGXDOV� DFFXUDWHO\� IRU� FDOFXODWLQJ� PLQLPXP� SRSXODWLRQ�� GHPRJUDSK\�� DQG�
FKDQJH� LQ�PLQLPXP� SRSXODWLRQ� VL]H�� 7KH� SUHVHQW� VWXG\� FRQFOXGHG�ZLWK� D� EDVLF�
GDWDEDVH�RI����DGXOW��LQGHSHQGHQW��LQGLYLGXDO�UKLQRV�ZLWK�SKRWRJUDSKLF�HYLGHQFH�
DQG�DOVR�UHFRUGHG�SUHVHQFH�RI����GHSHQGHQW�FDOYHV��DWWDFKHG�WR�PRWKHU��� �7KH�
PLQLPXP� SRSXODWLRQ� LQ� WKH� VDQFWXDU\� ZDV� HVWLPDWHG� WR� EH���� GHGXFWLQJ� WKUHH�
GHDWKV�GXULQJ�WKH�VWXG\�SHULRG�
.H\ZRUGV��0LQLPXP�SRSXODWLRQ��5KLQR��3RELWRUD��5KLQR�UHIHUHQFH�FDUG�

3RELWRUD�:LOGOLIH� 6DQFWXDU\� LV� VLWXDWHG� LQ� WKH� VRXWK�
EDQN� IORRG�SODLQV�RI� ULYHU�%UDKPDSXWUD�DW�D�GLVWDQFH�
RI� DERXW� ��� NLORPHWHUV� (DVW� IURP� *XZDKDWL�� WKH�
FDSLWDO� FLW\� RI� $VVDP� LQ� WKH� 1RUWKHDVWHUQ� SDUW� RI�
,QGLD�7KH�6DQFWXDU\�LV�VPDOO�LQ�H[WHQW�EXW�YHU\�ULFK�LQ�
ELRORJLFDO�GLYHUVLW\�DQG�LV�VLWXDWHG�LQ�RQH�RI�WKH�PRVW�
LPSRUWDQW� ELRGLYHUVLW\� KRWVSRWV� RI� WKH� ZRUOG�� ,W� LV�
KRPH�WR�D�ODUJH�QXPEHU�RI�ELUGV��DPSKLELDQ��UHSWLOHV�
DQG�ILVK�VSHFLHV� LQ�DGGLWLRQ� WR� WKH�*UHDW� ,QGLDQ�RQH�
KRUQHG� 5KLQRFHURV�� $VLDWLF� :DWHU� %XIIDOR�� :LOG�
%RDU�� /HRSDUG�� -XQJOH� FDW�� DQG� -DFNDO�� �%DUXDK� DQG�
7DOXNGHU�� ������� 3UHVHQWO\�� WKH� 3RELWRUD� :LOGOLIH�
VDQFWXDU\�LV�WKH�KRPH�IRU�PRUH�WKDQ����*UHDWHU�RQH�
KRUQHG�5KLQRFHURV��'HSDUWPHQW�RI�(QYLURQPHQW�DQG�
)RUHVW�� FHQVXV� UHSRUW�������� �*RYHUQPHQW�RI�$VVDP��
,QGLD�� KDYLQJ� WKH� KLJKHVW� HFRORJLFDO� GHQVLW\� RI� WKH�
VSHFLHV� DFURVV� WKH� JOREH� DQG� WKH� SRSXODWLRQ� LV�
LQFUHDVLQJ� �7DOXNGDU�� ������� 7KH� SUHVHQW� SRSXODWLRQ�
KDV� IDFHG� FULWLFDO� FRQVHUYDWLRQ� WKUHDWV� LQFOXGLQJ�
KXPDQ� GLVWXUEDQFH� ZLWKLQ� WKH� VDQFWXDU\�� H[FHVVLYH�

FDWWOH� JUD]LQJ�� DQG� LOOHJDO� SRDFKLQJ� RI� WKH� VSHFLHV�
�0HQRQ���������0RUHRYHU��D�PDMRU�FDXVH�RI�FRQFHUQ�
LV� WKDW�� PRVW� RI� WKH� 5KLQRV� PRYH� WRZDUGV� WKH�
VXUURXQGLQJ�KXPDQ�KDELWDWLRQV�DQG�DJULFXOWXUDO�DUHDV�
GXULQJ� QLJKW� DQG� UHWXUQHG� EDFN� WR� WKH� 6DQFWXDU\� DW�
GDZQ� �7DOXNGDU�� �������7KH� FHQVXV�RI�*UHDWHU�2QH�
KRUQHG�5KLQFHURV� LV�SUDFWLFHG� LQ� WKH�VDQFWXDU\�XVLQJ�
WRWDO�FRXQWV�HYHU\����\HDUV��)RRVH�HW�DO����������ZKLFK�
LV� WKH� RQO\� PHDVXUH� IRU� PRQLWRULQJ� WKLV� VSHFLHV� WR�
DVFHUWDLQ� LWV�SRSXODWLRQ�JURZWK�DQG�RWKHU�SDUDPHWHUV�
�0XNKDUMHH HW�DO���������
7KH�REMHFWLYH�RI� WKH�SUHVHQW� VWXG\�ZDV� WR�GHYHORS� D�
EDVLF� GDWDEDVH� RI� HDFK� LQGLYLGXDO� 5KLQRV� ZLWK�
SKRWRJUDSKLF�HYLGHQFHV� WR�PDNH� WKH�EHVW�HVWLPDWH�RI�
WKH� PLQLPXP� UHFHQW� 5KLQR� SRSXODWLRQ� LQ� WKH�
VDQFWXDU\�� � 7KLV� LQFOXGHG� IRUPXODWLRQ� RI� 5KLQR ,'�
FDUGV� IRU� HDFK� LQGLYLGXDO� DQLPDO� ZKLFK� FRXOG� EH�
XVHIXO� IRU� GDLO\� PRQLWRULQJ� RI� WKH� DFWLYLWLHV� RI� WKH�
VSHFLHV�LQ�WKH�3URWHFWHG�$UHD���������
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6WXG\�DUHD7KH� 3RELWRUD� :LOGOLIH� 6DQFWXDU\� FRYHUV� ������ NP�
DQG�OLHV�EHWZHHQ�WKH�ODWLWXGH�RI�������1�� ������ ����
1� DQG� ����������� � ���������� (DVW� ORQJLWXGH� �%RUD��
������� 7KH� VDQFWXDU\� LV� SULPDULO\� DQ� DOOXYLDO�
IORRGSODLQ� DQG� SURQH� WR� DQQXDO� KHDY\� IORRGV� ZLWK�
XQGXODWLQJ�WRSRJUDSK\�FRPSULVLQJ�D�QXPEHU�RI�VPDOO�
+LOORFNV�VFDWWHUHG�DORQJ�WKH�ERXQGDU\��7KH�DOWLWXGH�RI�
WKH� DUHD� YDULHV� IURP� ������� PHWHUV� �&KRXGKXU\��
������� 7KH� VDQFWXDU\� SRVVHVVHV� D� JRRG� QHWZRUN� RI�
ZHWODQGV� DQG� PDQ\� RI� WKHVH� DUH� SHUHQQLDO� DQG� WKXV�
YHU\� IDYRUHG�KDELWDW� IRU�YDULRXV�ELRWD� �VHH� ILJXUH�����
7KH� YHJHWDWLRQ� RI� WKH� VDQFWXDU\� KDV� FODVVLILHG� LQWR�
IRXU� GLVWLQFW� IRUHVW� W\SHV� YL]��� (DVWHUQ� DOOXYLDO�
JUDVVODQG�� /RZ� DOOXYLDO� VDYDQQDK� ZRRGODQG��
%DUULQJWRQLD� VZDPS� IRUHVW�� DQG� 1RUWKHUQ� PRLVW�
PL[HG�GHFLGXRXV�IRUHVW��%RUD�DQG�.XPDU���������7KH�
VRLO�LV�PRVWO\�DOOXYLDO�GHSRVLWV�RI�ULYHUV��IHUWLOH�FOD\H\�
ORDP�� LQ� WKH� ORZ�O\LQJ� DUHD� DQG� URFN\� IRU� WKH�
+LOORFN�7KH�FOLPDWH�RI�3RELWRUD�:LOGOLIH�6DQFWXDU\�LV�
VXE�WURSLFDO� PRQVRRQ� ZLWK� IRXU� GLVWLQFW� VHDVRQV�
LQFOXGLQJ�:LQWHU� �'HF�± )HE���� 3UH�PRQVRRQ� �0DU�±
0D\�� 0RQVRRQ� �-XQH�6HSW��� DQG� 5H�WUHDWLQJ�
PRQVRRQ� �2FW��1RY���� 0D[LPXP� DQG� PLQLPXP�
WHPSHUDWXUH�RI�WKH�\HDU�UDQJHV�IURP���F�WR����&��DQG�
DYHUDJH� DQQXDO� UDLQIDOO� LV� DSSUR[LPDWHO\� ����� PP�
�%RUD��������%RUD�DQG�.XPDU���������7KH�JHQHVLV�RI�
WKH�VDQFWXDU\�LV�YHU\�LQWHUHVWLQJ��EHIRUH�LQGHSHQGHQFH�
RI� ,QGLD�� WKLV� DUHD� ZDV� UHFRJQL]HG DV� D� 9LOODJH�
*UD]LQJ� 5HVHUYH� �9*5�� DQG� 3URIHVVLRQDO� *UD]LQJ�
5HVHUYH� �3*5���:LWK� LQLWLDWLYH� IURP� ORFDO� SHRSOH� LQ�
������ WKH�*RYHUQPHQW� RI� $VVDP� KDV� GHVLJQDWHG� WKH�
DUHD� DV� 3RELWRUD� 5HVHUYH� )RUHVW� �*RYW�� 1RWLILFDWLRQ�
1R����6HWWOHPHQW���������GDWHG��������������
'XULQJ�������WKH�*RYHUQPHQW�RI�$VVDP�GHFODUHG�WKH�
3RELWRUD� 5HVHUYH� )RUHVW� DV� D� :LOGOLIH� 6DQFWXDU\�
FRPELQLQJ�WZR�5HVHUYH�)RUHVWV��QDPHO\�3RELWRUD�5)�
DQG�5DMDPD\DQJ�5)� WKURXJK�*RYW��1RWLILFDWLRQ�1R��
)13����������� $JDLQ�� GXULQJ� ������ *RYHUQPHQW� RI�
$VVDP� H[WHQGHG� WKH� 6DQFWXDU\� ERXQGDU\� E\� DGGLQJ�
WZR�QHZ�DUHDV��'XEDULWDOL�DQG�.DPDUSXU��WR�HVWDEOLVK�
DQ� HIIHFWLYH� FRUULGRU� EHWZHHQ� WKH� 3RELWRUD� 5)� DQG�
5DMDPD\DQJ� 5)� IRU� VDIH� SDVVDJH� RI� DQLPDOV� GXULQJ�
KLJK� IORRG��%RUD�������� WKURXJK� WKH�QRWLILFDWLRQ�1R��
)56�����������

)LJXUH�����0DS�RI�3RELWRUD�:LOGOLIH�6DQFWXDU\�
0HWKRGV
7KH� VWXG\� ZDV� FDUULHG� RXW� IURP� 6HSWHPEHU� �����
WKURXJK� $XJXVW� ������ 'LUHFW� REVHUYDWLRQ� �/DXULH��
������ DQG� SKRWRJUDSKLF� WHFKQLTXHV� �3DWWRQ� DQG�
0DUWLQ��������ZHUH�XVHG�IRU�LGHQWLILFDWLRQ�RI�5KLQRV
EDVHG� RQ� GLVWLQFW� PRUSKRORJLFDO� FKDUDFWHUV� LQ� WKHLU�
H[WHUQDO� ERG\� �%ODQIRUG� DQG� 3ULFH�� ������ LQFOXGLQJ�
DUUDQJHPHQW�RI�VNLQ�IROGV��LUUHJXODULWLHV�LQ�IROGV��VL]H�
RI� WKH� DQLPDO�� OHQJWK�� VLJQV� RI� SHUPDQHQW� LQMXU\��
KRUQ�OHQJWK�� KRUQ�VKDSH�� FXUYDWXUH�� ULQJV� DQG KRUQ�
JURRYHV��WDLO�OHQJWK��WDLO�EDQGV��WDLO�LUUHJXODULWLHV��DQG�
ORVV� RI� SDUWV� RI� WKH� WDLO�� (DU�VL]H�� HDU�VKDSH�� HDU�
DFTXLUHG�QLFNV��SUHVHQFH�RU�DEVHQFH�RI�KDLU�RQ�WKH�HDU�
ZHUH� DOVR� XVHG� WR� LGHQWLI\� LQGLYLGXDO� DQLPDOV��
3HUPDQHQW� FXW� PDUNV� �+D]DULND�� ������ ZKLWH�
SDWFKHV�� RWKHU� LUUHJXODULW\� RQ� WKH� VNLQ�� RYHUDOO� ERG\�
VL]H� DQG� VH[� �'LQHUVWHLQ�� ������� DQG� DUUDQJHPHQW� RI�
WXEHUFOHV�RQ� WKH�UXPS�ZHUH�DOVR�XVHG� WR� LGHQWLI\� WKH�
LQGLYLGXDO� 5KLQRV� IURP� WKH� UHVW� GXULQJ� 5KLQR�
UHIHUHQFH� FDUG� GDWD� FROOHFWLRQ� 7R� FRYHU� WKH� HQWLUH�
VDQFWXDU\�XQLIRUPO\�DQG�WR�DYRLG�ELDVQHVV��WKH HQWLUH�
VWXG\� DUHD� ZDV� GLYLGHG� LQWR� ��� LQWHUYDO� JULGV� DQG�
HDFK� JULG� ZDV� VHDUFKHG� SUHIHUDEO\� LQ� GLDJRQDO�
WUDQVHFW�WR�VLJKW�UKLQRV�
5KLQR� VHDUFKLQJ� HIIRUWV� ZHUH�PDGH� LQ� ERWK� GD\� DQG�
QLJKW�WLPH�XVLQJ�HOHSKDQW�EDFN��'LQHUVWHLQ�DQG�3ULFH��
������� RQ� IRRW�� XVLQJ� YHKLFOHV�� DQG� XVLQJ� WUDGLWLRQDO�
FRXQWU\�ERDW��QRQ�PHFKDQL]HG��GHSHQGLQJ�RQ�VHDVRQV�
DQG� H[LVWLQJ� WHUUDLQ�� $� KLJK� UHVROXWLRQ� ELQRFXODU�
�1LNRQ�� ��î���� ZDV� XVHG� IRU� REVHUYDWLRQ� RI� ERG\�
FKDUDFWHUV��/DXUL���������$�6RQ\�'LJLWDO�&DPHUD������
0HJD�3L[HO����;�RSWLFDO�	���î�'LJLWDO�=RRP��ZLWK�D�
7HOH�&RQYHUVLRQ� /HQV� ����î =RRP�� ZDV� XVHG� WR�
REWDLQHG� SKRWRJUDSKV� DQG� YLGHRV�� 1LJKW� KRXU�
SKRWRJUDSKV�ZHUH�WDNHQ�XVLQJ�KLJK�EHDP�VHDUFK�OLJKW��
3KRWRJUDSKV� DQG� YLGHRV�ZHUH� WUDQVIHUUHG� WR� DQ� ,%0�
ODSWRS�LQ�HDFK�GD\�DQG�REVHUYHG�FDUHIXOO\�IRU�H[LVWLQJ�
LGHQWLI\LQJ� FKDUDFWHUV�� $IWHU� FDUHIXO� REVHUYDWLRQ� RI�
WKH� SKRWRJUDSKV�� LPSRUWDQW� SKRWRJUDSKV� ZHUH� FRGHG�
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DQG� DUUDQJHG� IRU� HDFK� LQGLYLGXDO� 5KLQRV� �3DWWRQ��
������� 2EVHUYDWLRQV� LQ� HYHU\� VLJKWLQJ� RI� LQGLYLGXDO�
UHFRUGHG�LQ�D�SUH�GHVLJQHG�ILHOG�IRUPDW�ZLWK�UHTXLUHG�
VNHWFK� RI� WKH� DQLPDO� DQG� FRQWLQXRXVO\� DWWHPSWHG� WR�
XS�GDWH�VHYHUDO�LGHQWLI\LQJ�IHDWXUHV�IURP�HYHU\�DQJOH�
ZLWK�SKRWRJUDSKLF�HYLGHQFHV�WR�UHGXFH�WKH�SRVVLELOLW\�
RI�WZR�5KLQRV�ZLWK�VDPH�UHFRUGHG�FKDUDFWHUV��/DXUL��
�������7KH�FROOHFWHG�LQIRUPDWLRQ�DORQJ�ZLWK�WKH�FRGH�
RI� LGHQWLI\LQJ�SKRWRJUDSKV�ZDV� FRQWLQXRXVO\� IHHG� WR�
0LFURVRIW� $FFHVV� GDWDEDVH�� 8VLQJ� DOO� REVHUYHG�
FKDUDFWHUV� DQG� WKH� SKRWRJUDSKLF� HYLGHQFH�� D� ³5KLQR�
5HIHUHQFH�&DUG´�ZDV�JHQHUDWHG� IRU�HDFK� LQGLYLGXDO�
5KLQRV� WR� PDNH� LW� TXLFN� DQG� LPPHGLDWH� VSRW�
LGHQWLILFDWLRQ�RI�5KLQRV��,Q�WKLV�ZD\�WKH�GDWDEDVH�ZDV�
EXLOG� XS� DQG� PLQLPXP� SRSXODWLRQ� GHPRJUDSK\� RI�
*UHDWHU� 2QH�KRUQHG� 5KLQRFHURV� IRU� 3RELWRUD�
:LOGOLOLIH�6DQFWXDU\�ZDV�GHWHUPLQHG��5HIHUHQFH�&DUG�
IRU� GHSHQGHQW� FDOYHV� �LQGLYLGXDOV�� WKDW�ZDV� DWWDFKHG�
WR� WKH� PRWKHU� ZDV� QRW� SUHSDUHG� VHSDUDWHO\� EXW�
LQFRUSRUDWHG�WKHP�UHIHUULQJ�PRWKHU¶V�LGHQWLW\�
5HVXOWV$OWRJHWKHU� ����� UKLQR� KDYH� EHHQ� VLJKWLQJV� GXULQJ�
HQWLUH� VWXG\� SHULRG�� RI� ZKLFK�� ����� ZHUH� FRPSOHWH�

VLJKWLQJ� LQGLYLGXDOV� DQG� ����� ZHUH� LQFRPSOHWH�
VLJKWLQJ�LQGLYLGXDOV��)LJXUH�����7KH�5KLQR�5HIHUHQFH�
&DUGV� KDYH� EHHQ� GHYHORSHG� LQ� HDFK� LQGHSHQGHQW�
5KLQRV� EDVHG� RQ� GLUHFW� REVHUYDWLRQ� DQG� DQDO\VLV� RI�
LQGLYLGXDO� FKDUDFWHUV� DQG� REWDLQHG� SKRWRJUDSKV�
�)LJXUH� ���� 7KH� QHZ� VLJKWLQJ� UHFRUGV� RI� UKLQR� KDV�
EHHQ� LQFUHDVHG� JUDGXDOO\� IURP� WKH� PRQWKV� RI�
6HSWHPEHU� ����� �ILUVW� ILHOG� WULS�� � DQG� FRQWLQXHG� WLOO�
WKH� PRQWKV� RI� 2FWREHU�1RYHPEHU�� ����� DQG�
'HFHPEHU� -DQXDU\�� ���������� ��QG DQG� �UG ILHOG�
WULS�� �)LJXUH� ��� +RZHYHU�� WKH� QHZ� VLJKWLQJ� UHFRUGV�
KDYH�EHHQ�GUDVWLFDOO\�GHFOLQHG�DIWHUZDUGV�DQG�QR�QHZ�
VLJKWLQJV� ZDV� IRXQG� LQ� ODVW� WKUHH� ILHOG� YLVLWV�
�'HFHPEHU�)HEUXDU\�� ����������� $SULO�0D\�� �����
DQG� -XQH�$XJXVW�� ������ �)LJXUH� ���� 2ZLQJ� WR� WKH�
VPDOO�DUHD�FRYHUHG� LQ� WKH�6DQFWXDU\�� LVRODWHG�KDELWDW�
DQG�DV�ZHOO�DV�KLJK�YLVLELOLW\��DOPRVW�DOO�5KLQRV�KDYH�
EHHQ� UHFRUGHG� GXULQJ� ILUVW� \HDU� VXUYH\�� 7KHUH� ZDV�
VLQJOH QHZ� VLJKWLQJ� GXULQJ� HDUO\� SDUW� RI� WKH�
SURFHHGLQJ�\HDU� ILHOG�VXUYH\� 7KH�KLJKHVW�QXPEHU�RI�
5KLQR� UH�VLJKWLQJ� ZDV� PDGH GXULQJ� 'HFHPEHU�
)HEUXDU\�� ���������� DQG� JUDGXDOO\� LW�ZDV� LQFUHDVHG�
WLOO�HQG�RI�WKH�VXUYH\��)LJXUH����

)LJXUH����7RWDO�VLJKWLQJ�UHFRUGV�RI�5KLQRV�LQ�GLIIHUHQW�ILHOG�GD\V�DW�3RELWRUD�:LOGOLIH�6DQFWXDU\�

)LJXUH����6LJKWLQJ�UHFRUGV�RI�QHZ�LQGLYLGXDOV�RI�5KLQR�LQ�VWXG\�VLWH�LQ�HDFK�ILHOG�YLVLW�
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)LJXUH �� 5H�VLJKWLQJ�UHFRUGV�RI�LQGLYLGXDO�5KLQRV�LQ�VWXG\�VLWH�LQ�HDFK�ILHOG�YLVLW�
7KH� &ROOHFWLRQ� RI� 5KLQR� 5HIHUHQFH� &DUG� VXJJHVWHG�
WKDW� WKHUH� ZHUH� DOWRJHWKHU� ��� UKLQRV� LQ� 3RELWRUD�
:LOGOLIH�6DQFWXDU\��2I�ZKLFK����ZHUH�LQGHSHQGHQWO\�
PRYLQJ� DGXOW� DQG� VXE�DGXOW� DQG� ��� ZHUH� GHSHQGHQW�
FDOI� �WKDW� DWWDFKHG� ZLWK� PRWKHU�� �7DEOH� ���� 7KH�
FRQFOXGLQJ�PLQLPXP�SRSXODWLRQ�GHPRJUDSK\�GXULQJ�
VXUYH\� ZDV� ���� DGXOW� IHPDOH� ���� QXPEHUV��� ����
DGXOW� PDOH� ���� QXPEHUV��� ���� VXE�DGXOW� IHPDOH� ���
QXPEHUV��� ���� VXE�DGXOW� PDOH� ��� QXPEHUV��� ����
PDOH� FDOI� ��� QXPEHUV��� ��� IHPDOH� FDOI� ��� QXPEHUV��
DQG� ���� FDOI� ���� QXPEHUV�� VH[� FRXOG� QRW� EH�
GHWHUPLQHG��� $OWRJHWKHU� ��� UKLQRV� KDYH� EHHQ� GLHG�
GXULQJ�VWXG\�SHULRG�RZLQJ�WR�QDWXUDO�FDXVH��RI�ZKLFK�
�� ZHUH� SUHYLRXVO\� PDUNHG� DQG� GRFXPHQWHG� �0����
0��� 	� 0���� LQ� 5KLQR� 5HIHUHQFH� &DUG� DQG� RWKHUV�

ZHUH� QRW� GRFXPHQWHG�� 7KH� GHWDLO� RI� LQGLYLGXDO�
5KLQR¶V� FRGH�� NH\� LGHQWLI\LQJ� FKDUDFWHUV�� DJH�� VH[�
DQG�FDOI�SRVLWLRQ�KDYH�EHHQ�VKRZQ�LQ�7DEOH����
7DEOH���� 1XPEHUV�RI�5KLQRV�UHFRUGHG�LQ�GLIIHUHQW�DJH�DQG�
VH[�FODVVHV�DW�3RELWRUD�:LOGOLIH�VDQFWXDU\
$JH�&ODVV 7RWDO�1XPEHUV�VLJKWHG
$GXOW�)HPDOH ��
$GXOW�0DOH ��
6XE�$GXOW�0DOH �
6XE�DGXOW�)HPDOH �
0DOH�&DOI �
)HPDOH�&DOI �
8Q�VH[HG�FDOI ��
'HDWK�RFFXUUHG��UKLQR RI��DGXOW��
GXULQJ�VWXG\� ��

7RWDO ��

)LJXUH �� 5HSUHVHQWDWLYH�5KLQR�5HIHUHQFH�&DUG�GHYHORSHG�DW�3RELWRUD�:LOGOLIH�6DQFWXDU\�DIWHU�H[WHQVLYH�ILHOG�VXUYH\�
.H\ ,GHQWLW\� /XPS\�RXW�JURZWK�LQ�WKH�ORZHU�OHIW�DEGRPHQ��+RUQ�(ORQJDWHG VOLJKWO\�EHQG�EDFNZDUG�DQG�PRUH�WKDQ����LQFK�LQ�OHQJWK��(DU�
(DUV�DUH FOHDQ�DQG�VKRUW�KDLU�SUHVHQW��6NLQ�)ROGV� 5/;)�SRVVHVV�WZR�VPDOO RXWJURZWK�LQ�WKH�PLGGOH� DQG�D�ELJJHU�RXW�JURZWK�VHHQ�LQ�WKH�
ORZHU DEGRPHQ��7DLO�7DLO�LV�QRUPDO�VPRRWK�DQG�HORQJDWHG�
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7DEOH��� *UHDWHU�2QH�KRUQHG�5KLQRFHURV�GHPRJUDSK\� LQ�3RELWRUD�:LOGOLIH�6DQFWXDU\������� �55;)��5HDU� ULJKW� FURVV� IROG��
5/;)��5HDU� OHIW�FURVV�IROG��85&)��XSSHU�ULJKW�FRUQHU�IROG��8/&)��XSSHU� OHIW�FRUQHU�IROG��//&)�� ORZHU� OHIW�FRUQHU�IROG��/5&)�� ORZHU�
ULJKW�FRUQHU�IROG��0��PDOH��)��)HPDOH��8��XQFRQILUPHG�VH[��$��DGXOW��6$��VXE�DGXOW��
��5KLQR�GLHG�GXULQJ�WKH�VWXG\�SHULRG��

6O��
1R� 5HI��1R� VH[ $JH ,GHQWLI\LQJ�&KDUDFWHUV 'HSHQGHQW�&DOI

1R VH[ $JH
� 0�� 0 $ /XPS\�RXWJURZWK�LQ�WKH�ORZHU�OHIW�DEGRPHQ� � � �
� 0�� 0 $ %DVH�RI�WKH�WDLO�LV�GHSUHVVHG�DQG�EDQQHG � � �
� 0�� 0 $ /HIW�HDU�SRVVHVV�DQ�DFTXLUHG�QLFNV � � �
� 0�� 0 $ 7LS�RI�WKH�KRUQ�LV�EURNHQ�DQG�85&)��LV��^��VKDSHG� � � �
� 0�� 0 $ /HIW�HDU�LV�GLVWLQFWLYHO\�VPDOOHU�WR�WKH�ULJKW�HDU� � � �
� 0�� ) $ 5/;)�SRVVHVV�D�³9´�VKDSHG�FXW�PDUN � 8 ��
� 0�� 0 6$ 7DLO�LV�HORQJDWHG�DQG�KHDY\�GHJHQHUDWLRQ�RQ�WKH�EDVH�RI�WKH�WDLO � � �
� 0�� ) $ 5LJKW�HDU�ORVV�RQH�SDUW��VNLQ�SRVVHVV�SLQN�SLJPHQWDWLRQ � ) ����
� 0�� ) $ 3URPLQHQW�FXW�PDUN�RQ�5/;)�EHWZHHQ�8/&)�	�//&) � 8 ��
�� 0�� 0 $ +RUQ�EURNHQ��WDLO�LV�YHU\�VKRUW � � �
�� 0�� ) $ +RUQ�EHQG�EDFNZDUG�DQG�WLS�RI�WKH�KRUQ�LV�OLNH�ILVK�WDLO�ILQ � ) ��
�� 0�� 0 $ 3RVVHVV�D�YHU\�VPDOO�FXW�PDUN�DW�ULJKW�\HDU � � �
�� 0�� ) $ 7LS�RI�WKH�KRUQ�LV�EXOE�OLNH�DQG�ULJKW�\HDU�ORVV�RQH�SDUW � 0 ���
�� 0�� 0 $ /HIW�HDU�LV�ORRNLQJ OLNH�D�QHZO\�GHYHORSHG�HDU�IURP�WKH�RULJLQDO�RQH�WKDW�FXW�DW�EDVH� � � �
�� 0�� 0 $ 5LJKW�HDU�SRVVHV�D�FXW�PDUN�DOVR�SRVVHV�SLJPHQWDWLRQ�DW�QHFN�IROG� � � �
�� 0�� ) $ %DVH�RI�WKH�WDLO�LV�EXOJLQJ�DQG�WDLO�LV�VKRUWHU�LQ�OHQJWK � 0 ���
�� 0�� ) $ /HIW�HDU�ORVV�RQH�SDUW��55;)�SRVVHVV�RQH�VPDOO�FXW�PDUN�EHWZHHQ�85&)�	�/5&)� � 8 !�
�� 0�� ) $ �9��VKDSHG�FXW�PDUN�LQ�55;)�QHDU�85&) � ) ���
�� 0�� ) 6$ 7ZR�SURPLQHQW�FXW�PDUN�LQ�55;) � � �
�� 0�� 0 $ /HIW�HDU�SRVVHV�VPDOO�FXW�PDUN��WXEHUFOH�RQ�OHIW�UDPS�IRUP�D�OLQH�OLNH��/� � � �
�� 0�� ) $ 9
�VKDSHG�FXW�PDUN�LQ�5/;) � 8 ���
�� 0�� ) $ 7XEHUFOH�SDWWHUQ�LQ�WKH�ULJKW�UDPS�LV��-��VKDSHG��WDLO�LV�VKRUWHU�DQG�WKH�EDVH�RYDO�VKDSHG � 8 ���
�� 0�� ) $ )ROGV�RYHU�WKH�OHIW�KLQG�OHJ�SRVVHV�DGGLWLRQDO�IROG��ERG\�LV�ODUJH��WDLO�RI�WKH�FDOI�SRVVHV�WZR�EDQGV� � 8 ��
�� 0�� ) $ &XW�PDUN�RQ�55;)�QHDU�85&) � 0 ���
�� 0�� 0 $ 5/;)�SRVVHVV�D�FXW�PDUN�QHDU�//&) � � �
�� 0�� 0 6$ 7DLO�EDVH�LV�GHSUHVV�DQG�WDLO�SRVVHV�D�EDQG � � �
�� 0�� ) $ 5/;)�SRVVHVV�D�FXW�PDUN�QHDU�8/&) � 8 ��
�� 0�� 0 6$ 5/;)�SRVVHVV�D�FXW�PDUN�QHDU�8/&) � � �
�� 0�� ) 6$ 55;)�SRVVHV�D�VDZ�OLNH�HGJH�QHDU�8/&)�	�//&) � � �
�� 0�� ) $ 7DLO�ORVV�WKH�HQG�SDUW�
 � ) !�
�� 0�� ) $ 7DLO�SRVVHV�]LJ]DJ�EDQGV
 � 0 ��
�� 0�� 0 6$ ERWK�WKH�HDU�SRVVHV�FXW�PDUN
 � � �
�� &�� ) 6$ +RUQ�WLS�LV�VPDOO�EOXE�OLNH��KRUQ�ERG\�LV�VFUHZ�OLNH � � �
�� &�� ) 6$ +RUQ�LV�QRW�GHYHORSHG�RQO\�WKH�EDVH�SODWH�GHYHORSHG� � � �
�� &�� 0 6$ +RUQ�LV�VKRUW�DQG�RYDO�VKDSHG��HDU�SRVVHV�ORQJ�DQG�GHQVH�KDLU� � � �
�� &�� 0 $ +RUQ�LV�HORQJDWHG�DSSUR[LPDWHO\����LQFK�ORQJ��VOHQGHU�DQG�ERWK�WKH�HDU�SRVVHV�ORQJ�KDLU� � � �
�� &�� ) 6$ +RUQ�WULDQJXODU���HDU�SRVVHV�WKLFN�VKRUW�KDLU � � �
�� &�� ) $ +RUQ�LV�VKDUS�ORRNLQJ�OLNH�DWWDFKHG�RQ�D�EDVH�SODWH��D�VPDOO�FDOI�DWWDFKHG � 8 ��
�� &�� ) 6$ +RUQ�LV�QRW�GHYHORSHG��IXOO\�����LQFK�DSSUR[��EDVH�LV�WKLFN�EOXQW � � �
�� &�� 0 6$

+RUQ�LV�����LQFK�DSSUR[�WULDQJXODU��EDQG�EDFNZDUG��SRVVHV�D�ULQJ�RQ�WLS��ERWK�WKH�HDU�SRVVHV�ORQJ�
KDLU � � �

�� &�� 0 6$ +RUQ�WULDQJXODU��WZR�ULQJ�IRXQG���HDU�SRVVHV�WKLFN�VKRUW�KDLU�IURP�EDVH�WR�WLS � � �
�� &�� ) $ 7LS�RI�WKH�KRUQ�LV�VKDUS��SRLQWHG���LQFK�DSUR[��D�FDOI�RI�DURXQG���\HDU�RI�DJH � 8 ���
�� &�� ) $ +RUQ�SRVVHV�D�QRWFK�IURP�IURQW�VLGH��D�PDOH�FDOI�DWWDFKHG � 0 ���
�� &�� 0 $ +RUQ�YHU\�ORQJ�VKDUS�SRLQWHG�EDQG�EDFNZDUGV��HDU�SRVVHV�ORQJ�KDLU � � �
�� &�� 0 $ 9HU\�ORQJ�KRUQ��WLS�LV�EOXQW��HDUV�SRVVHV�VKRUW�KDLU � � �
�� &�� 0 6$ +RUQ�QRW�GHYHORSHG���QR�KDLU�RQ�HDU � � �
�� &�� ) $ 6KRUW�KRUQ��ELJ�IHPDOH�FDOI�RI�����\HDUV�RI�DJH � ) ���
�� &�� ) $ 6KRUW�KRUQ��ELJ�PDOH�FDOI�RI�!��\HDUV�RI�DJH � 0 !�
�� &�� ) $ 6KRUW�SRLQWHG�KRUQ�ZLWK�D�PDOH�FDOI�RI�����\HDUV�RI�DJH � 0 ���
�� &�� ) $

+RUQ�LV�HORQJDWHG�VOHQGHU�ZLWK�QXPEHU�RI�VPDOO�ULQJV�OLNH�VWUXFWXUH��DWWDFKHG�D�PDOH�FDOI�RI���\HDU�
DSUR[� � 0 ���

�� &�� ) $ +RUQ�HORQJDWHG�RQ�D�EDVH�SODWH�ZLWK�DQ�XQ�LGHQWLILHG�FDOI�RI�����\HDUV� � 8 ���
�� &�� 0 $ +RUQ�LV�����LQFK�DSUR[��WKLFN�EDVH� � � �
�� &�� 0 $ +RUQ�LV�GHJHQHUDWLQJ��HDU�SRVVHV�ORQJ�KDLU � � �
�� &�� ) 6$ +RUQ�QRW�GHYHORSHG���QR�KDLU�RQ�HDU��WDLO�EDVH�LV WKLFN � � �

'LVFXVVLRQ7KH� VNLOO� RI� LQGLYLGXDO� LGHQWLILFDWLRQ� DW� VLJKW�� EDVHG�
RQ� NH\� FKDUDFWHUV� LV� DFTXLUHG� GXULQJ� SUHVHQW� VWXG\�
DIWHU� ULJRURXV� ILHOG� SUDFWLFHV�� 7KH� DXWKRUV�� ZLWK� WKH�
KHOS�RI�IURQWOLQH�IRUHVW�VWDIIV�H[SHQGV�DERYH�RQH�\HDU�
WLPH�SHULRG�WR�GHYHORS�WKH�VNLOO�DQG�WKXV�VWDQGDUGL]HG�
WKH� ZKROH� SURFHVV�� 2QVLWH� UHFRUGV� RI� FKDUDFWHUV� DQG�
SKRWRJUDSKV�IURP�DOO�DQJOHV�RI�WKH�DQLPDOV�DUH�IRXQG�
WR� EH� YHU\� YLWDO� IRU� UH�YHULILFDWLRQ� GXULQJ� VSRW�
LGHQWLILFDWLRQ�� +RZHYHU�� FHUWDLQ� NH\� LQGHQWLI\LQJ�
FKDUDFWHUV DUH� RYHUORRNHG� GXULQJ� GLUHFW� REVHUYDWLRQ��
EXW�UHUHFRUGHG�SKRWRJUDSKLF�HYLGHQFHV�LQ�WKH�SURFHVV�
KDV�WUHPHQGRXVO\�KHOSV�WR�HDV\�UH�YHULILFDWLRQ�RI�SRVW�
UH�VLJKWLQJV�LQGLYLGXDOV��7KLV�W\SH�RI�5KLQR�UHIHUHQFH�

&DUG�VWXG\� WKDW�KDV�EHHQ�FRQGXFWHG�RQO\�DW�3RELWRUD�
:LOGOLIH� 6DQFWXDU\� RI� $VVDP� EHFRPH� PRUH�
LQWHUHVWLQJ�IRU�IURQW�OLQH�IRUHVW�VWDII�DV�WKH\�DFTXLUHG�
LQGLYLGXDO� LGHQWLILFDWLRQ� VNLOO� XVLQJ� VWDQGDUG�
GHVFULSWLRQ�� 3ULRU� WR� WKLV� VWXG\�� WKH� UKLQRV� ZHUH�
FODVVLILHG�RQ� WKH�EDVLV�RI�DJH��VH[�DQG�DWWDFKPHQW�RI�
FDOI�ZLWK�PRWKHU�RQO\�
7KH�PDMRU�FRQVHUYDWLRQ�FRQFHUQ�RI�5KLQR�LQ�3RELWRUD�
LV� H[WHQVLYH� KDELWDW� GHJUDGDWLRQ� RZLQJ� WR� KHDY\�
KXPDQ� SUHVVXUH� LQ� WKH� IRUP� RI� FDWWOH� JUD]LQJ��
FROOHFWLRQ�RI�17)3V� DQG�SRDFKLQJ� IRU�KRUQ�� ,Q� HDFK�
GD\�� DOPRVW� ���� 5KLQRV� VWUD\� RXW� RI� WKH� VDQFWXDU\�
�7DOXNGDU�� ������ WRZDUGV� KXPDQ� KDELWDWLRQ� DQG�
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DJULFXOWXUDO�ILHOG�LQ�HYHQLQJ�DQG�UHWXUQHG�WR�VDQFWXDU\�
DW� GDZQ�� WKLV� VLWXDWLRQ� LQFUHDVHV� WKH� SUREDELOLW\� RI�
SRDFKLQJ� DQG� GLVHDVH� RXWEUHDN�� 7KH� SRWHQWLDO�
FRQVHUYDWLRQ�VWUDWHJ\�LV�WKDW��WKH�WKUHDWV�OLNH SRDFKLQJ�
DQG� GLVHDVH� RXWEUHDN� FRXOG� EH� PLQLPL]H� E\� D�
V\VWHPLF� PRQLWRULQJ� LQ� HDFK� LQGLYLGXDOV� VHSDUDWHO\�
ZLWK� WKH� KHOS� RI� LQGLYLGXDO� ,'� DQG� SODQQLQJ� IRU�
FRQVHUYDWLRQ� PHDVXUHV�� $JDLQ�� WKH� PRQLWRULQJ� RI�
SRSXODWLRQ�VL]H�DW�LQGLYLGXDO�OHYHO�LV�RQH�RI�WKH�SULPH
UHTXLVLWH� IRU� D� WUXH� VHQVH� RI� PHWD�SRSXODWLRQ�
PDQDJHPHQW��-QDZDOL���������7KXV�WKH�SUHVHQW�VWXG\�
RI� SRSXODWLRQ� GHPRJUDSK\� EDVHG� RQ� UKLQR� UHIHUHQFH�
FDUG�LV�DSSURSULDWH�LQ�WKH�SUHVHQW�FRQWH[W��
$FNQRZOHGJHPHQW:H� WKDQN� WKH� 'HSDUWPHQW� RI� (QYLURQPHQW� DQG�
)RUHVWV�� *RYHUQPHQW� RI� $VVDP� IRU� WKHLU� SHUPLVVLRQ�
DQG� RYHUDOO� VXSSRUW� WR� FRQGXFW� WKH� VWXG\�� 0RVW�
VLQFHUH� WKDQNV� WR�RIILFLDOV� DQG� WKH� IURQW� OLQH� VWDII� RI�
3RELWRUD� :LOGOLIH� 6DQFWXDU\� ZLWKRXW� ZKRP� WKLV�
ZRXOG� HYHU� KDYH� EHHQ� SRVVLEOH��:H� DUH� YHU\� PXFK�
LQGHEWHG� IRU WKH� YDOXDEOH� VXSSRUW� RI� ::)�,QGLD�
VSHFLHV� SURJUDPPH�� 2XU� KHDUWLHVW� WKDQNV� WR� DOO�
RUJDQL]DWLRQV�� LQGLYLGXDOV� WKDW� KDV� KHOSHG� XV� DW�
YDULRXV�VWDJHV�RI�WKH�VWXG\��
5HIHUHQFHV
%ODQIRUG�� :�7�� ������ 6H[XDO� GLPRUSKLVP� LQ� 2QH�KRUQHG�

5KLQRFHURV� -RXUQDO�RI�0DPPDOV�������������
%ODQIRUG�� :�7�� DQG� 3ULFH�� /�� ������ 'HPRJUDSK\� DQG�

KDELWDW�XVH�E\�*UHDWHU�RQH�KRUQ�5KLQRFHURV�LQ�1HSDO�
-RXUQDO�RI�:LOGOLIH�0DQDJHPHQW�������������

%RUD�� &�� .�� ������0DQDJHPHQW� $FWLRQ� 3ODQH� RI� 3RELWRUD�
:LOGOLIH� 6DQFWXDU\�� 'HSW�� (QY�� 	� IRUHVW *RYW�� RI�
$VVDP�����3S�

%RUD�� 3�-�� DQG� .XPDU�� <�� ������ )ORULVWLF� 'LYHUVLW\� RI�
$VVDP�� 6WXG\� RI� 3RELWRUD� :LOGOLIH� 6DQFWXDU\�� 'D\D�
3XEOLVKLQJ�KRXVH��1HZ�'HOKL�����3S�

&KRXGKXU\��$�8�� ������'LVWULEXWLRQ� RI� ,QGLDQ� RQH�KRUQHG�
5KLQRFHURV� 7LJHU�SDSHU ;,,������������

&KRXGKXU\�� $�8�� ������3DELWRUD�� $VVDP¶V� 5KLQR� UHVHUYH�
7KH�,QGLD�0DJD]LQH����������

'LQHUVWHLQ�� (�� ������ 6H[XDO� GLPRUSKLVP� LQ� WKH� *UHDWHU�
2QH�KRUQHG� 5KLQRFHURV� �5KLQRFHURV� XQLFRUQLV���
-RXUQDO�RI�0DPPDOV����������������

'LQHUVWHLQ��(��DQG�3ULFH��/��������'HPRJUDSK\�DQG�+DELWDW�
XVHG� E\� *UHDWHU� 2QH� +RUQHG� 5KLQRFHURV� LQ� 1HSDO��
-RXUQDO�RI�:LOGOLIH�0DQDJHPHQW����������������

)RRVH�� 7��� 0RXOXU�� 6�� DQG� :DONHU�� 6�� ������ %ULHILQJ�
PDWHULDO� RQ� 3RSXODWLRQ� DQG� KDELWDW� YLDELOLW\� DQDO\VLV�
ZRUNVKRS� IRU� ,QGLDQ�1HSDOL 5KLQRFHURV��$VLDQ�5KLQR�
6SHFLDOLHVW� *URXS�� =RR� RXWUHDFK� RUJDQL]DWLRQ�
�&%6*����3S�

+D]ULND�� %�&�� ������ 6WXGLHV� RQ� WKH� (FR�%HKDYLRXUDO�
$VSHFWV� RI� *UHDW� ,QGLDQ� 2QH�+RUQHG� 5KLQR
�5KLQRFHURV� XQLFRUQLV� /LQ��� LQ� 2UDQJ� 1DWLRQDO� 3DUN��
,QGLD��3K��'��7KHVLV��*DXKDWL 8QLYHUVLW\�����3S�

-QDZDOL�� 6�5�� ������ 3RSXODWLRQ� (FRORJ\� RI� *UHDWHU� 2QH�
+RUQHG� 5KLQRFHURV� �5KLQRFHURV� XQLFRUQLV�� ZLWK�
3DUWLFXODU� (PSKDVLV� RQ� +DELWDW� 3UHIHUHQFH�� )RRG�
(FRORJ\� DQG� 5DQJLQJ� %HKDYLRXLU� RI� D� 5HLQWURGXFHG�
3RSXODWLRQ�LQ�5R\DO�%RUGLD�1DWLRQDO�3DUN�LQ�/RZODQG�
1HSDO�� 3K�� '�� WKHVLV� $JULFXOWXUDO� 8QLYHUVLW\� RI�
1RUZD\��2VOR��1RUZD\����3S�

/DXULH�� :�� $�� ������ 7KH� (FRORJ\� DQG� %HKDYLRXU� 2I� WKH�
*UHDWHU� 2QH�+RUQHG� 5KLQRFHURV��3K�'�� 'LVVHUWDWLRQ��
&DPEULGJH�8QLYHUVLW\�����3S�

0HQRQ��9��������8QGHU�VLHJH��3RDFKLQJ�DQG�SURWHFWLRQ�RI�
JUHDWHU�RQH�KRUQ�5KLQRFHURV�LQ�,QGLD��75$)),&�,QGLD�

0XNKDUMHH�� 6��� DQG� 6HQJXSWD�� 6�� ������ &HQVXV RI� *UHDW�
,QGLDQ�2QH�+RUQHG�5KLQRFHURV� DW� -DOGDSDUD�:LOGOLIH�
6DQFWXDU\��&RRFK�%HKDU�)RUHVW�GLYLVLRQ��:HVW�%HQJDO��
,QGLD� 7LJHU�3DSHU�������

3DWWRQ�� )�-��� DQG� 0DUWLQ�� -�� ������ 'HWHUPLQLQJ� 0LQLPXP�
3RSXODWLRQ�6L]H�DQG�'HPRJUDSKLFV�RI�%ODFN�5KLQRV�LQ�
6DOLHQW�RI�$EHUGDUH�1DWLRQDO�3DUN��.HQ\D� 3DFK\GHUP
�����������

3DWWRQ��)�-��������7KH�XVH�RI�LQGLYLGXDO�LGHQWLILFDWLRQ�LQ�WKH�
FRQVHUYDWLRQ� PDQDJHPHQW� RI� EODFN� UKLQRFHURV�
�'LFHURV� ELFRUQLV��� 3K'� WKHVLV�� 0DQFKHVWHU�
0HWURSROLWDQ�8QLYHUVLW\�8.������3S�

7DOXNGDU�� %�.�� ������ 6WDWXV� RI 5KLQRFHURV� XQLFRUQLV� LQ�
3DELWRD�:LOGOLIH�6DQFWXDU\��$VVDP��,QGLD� 7LJHU�3DSHU�
���

7DOXNGDU��%�.��������7KH�FXUUHQW�VWDWXV�RI�5KLQR�LQ�$VVDP�
DQG�WKUHDWV�LQ���VW FHQWXU\� 3DFK\GHUP ����������

7DOXNGDU�� %�.��� DQG� %DUXDK�� 0�� ������ :RQGHUV� RI�
3RELWRUD��$DUDQ\DN����S�
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