
$%675$&7

� � � � � � �%RMXGH�$��'� 'DLUR�'��0�� $OL�*RPEH�0� (YDULVWXV�2� 0DODPL�8��$� 1WHNLP�$� (OQDIDW\�8��$��

�'HSDUWPHQW�RI�2EVWHWULFV�	�*\QDHFRORJ\��*RPEH�6WDWH�8QLYHUVLW\��1LJHULD�

%DFNJURXQG���%UHDVW�FDQFHU�LV�WKH�FRPPRQHVW�FDQFHU�LQ�1LJHULD�DQG�D�VLJQLILFDQW�SURSRUWLRQ�RI�SDWLHQWV�
GLVFRQWLQXH�IROORZ�XS�FDUH�DIWHU�WUHDWPHQW��7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHVFULEH�WKH�FKDUDFWHULVWLFV�DQG�SUHGLFWRUV�
RI�ORVV�WR�IROORZ�XS�DPRQJ�EUHDVW�FDQFHU�SDWLHQWV�RQ�IROORZ�XS�FDUH�DW�5DGLRWKHUDS\�'HSDUWPHQW��8QLYHUVLW\�
&ROOHJH�+RVSLWDO��8&+���,EDGDQ�

/RVV�WR�IROORZ�XS�UDWHV�DQG�LWV�SUHGLFWRUV�ZHUH�HVWLPDWHG�XVLQJ�.DSODQ�0HLHU��/RJ�UDQN�WHVW�DQG�&R[
V�UHJUHVVLRQ�
PHWKRGV�RI�DQDO\VHV�

�'HSDUWPHQW�RI�(SLGHPLRORJ\�DQG�0HGLFDO�6WDWLVWLFV��8QLYHUVLW\�RI�,EDGDQ��1LJHULD�

�'HSDUWPHQW�RI�5DGLRORJ\��*RPEH�6WDWH�8QLYHUVLW\��1LJHULD�

� �&DPSEHOO�2�%� �$\HQL�2�

0HWKRGRORJ\��7KLV�LV�D�UHWURVSHFWLYH�VWXG\�RI�SDWLHQWV�ZLWK�KLVWRORJLFDO�GLDJQRVLV�RI�EUHDVW�FDQFHU�SRVW�
VWUDGLRWKHUDS\�DQG�RU�FKHPRWKHUDS\�ZLWK�RU�ZLWKRXW�VXUJHU\�EHWZHHQ��VW�-DQXDU\�������WR��� �'HFHPEHU��������

'DWD�H[WUDFWLRQ�IRUP�ZDV�XVHG�WR�REWDLQ�LQIRUPDWLRQ�RQ�VRFLR�GHPRJUDSKLF�DQG�GLVHDVH�UHODWHG�YDULDEOHV�DQG�
WLPH�WR�ORVV�WR�IROORZ�XS��

�'HSDUWPHQW�RI�5DGLRWKHUDS\�DQG�2QFRORJ\��8QLYHUVLW\�RI�%HQLQ��1LJHULD�
�'HSDUWPHQW�RI�5DGLRWKHUDS\�DQG�2QFRORJ\��8WKPDQ�'DQIRGLR�8QLYHUVLW\��6RNRWR��1LJHULD�
�'HSDUWPHQW�RI�5DGLDWLRQ�2QFRORJ\��8QLYHUVLW\�RI�,EDGDQ��1LJHULD�

5HVXOWV��)LYH�KXQGUHG�DQG�IRXU�EUHDVW�FDQFHU�SDWLHQWV�ZHUH�VWXGLHG��7KHLU�PHDQ�DJH�ZDV��������������\HDUV��
������SUHVHQWHG�ODWH�ZLWK�DGYDQFHG�VWDJH�GLVHDVH������DQG�����KDG�PHWDVWDVLV�DQG�DQDHPLD�UHVSHFWLYHO\��7KH���
\HDU�DQG����\HDU�ORVV�WR�IROORZ�XS�UDWHV�ZHUH�������DQG�������UHVSHFWLYHO\��7KH�PHGLDQ�ORVV�WR�IROORZ�XS�WLPH�
ZDV����PRQWKV��3DWLHQWV�ORVV�WR�IROORZ�XS�ZHUH�PRUH�OLNHO\�WR�EH�ROGHU�WKDQ����\HDUV�>+5 �����������&,��������
�����@��KDYH�PHWDVWDVLV�>+5 �����������&,������������@��EH�DQDHPLF�>+5 �����������&,�������������@�DQG�
KDYH�ODWH�VWDJH�GLVHDVH�>+5 �����������&,��������������@�

.H\ZRUGV��%UHDVW�FDQFHU��/RVV�WR�)ROORZ�XS��&KDUDFWHULVWLFV��3UHGLFWRUV

35(',&7256�$1'�&+$5$&7(5,67,&6�2)�3$7,(176�/267�72�%5($67�&$1&(5�)2//2:�83�
&$5(�,1�6287+:(67(51�1,*(5,$

&RQFOXVLRQ��%UHDVW�FDQFHU�SDWLHQWV�VWXGLHG�KDYH�KLJK�ORVV�WR�IROORZ�XS�UDWHV�GXH�WR�GXH�WR�ODWH�SUHVHQWDWLRQ�DQG�
KLJK�GLVHDVH�EXUGHQ�UHODWHG�IDFWRUV�

,1752'8&7,21
%UHDVW�FDQFHU� LV� WKH� OHDGLQJ�IHPDOH�PDOLJQDQF\� LQ� WKH�

�ZRUOG�DQG�WKH�PRVW�FRPPRQ�FDQFHU�LQ�1LJHULD� ͘7KH�SHDN�
LQFLGHQFH�RI�WKH�GLVHDVH�LQ�1LJHULD�LV�DW�OHDVW�D�GHFDGH�

� �HDUOLHU�FRPSDUHG�WR�WKH�&DXFDVLDQV� �7KH�LQFLGHQFH�RI�
EUHDVW�FDQFHU�LQ�1LJHULD�LV�RQ�WKH�LQFUHDVH�IURP������WR�
�����SHU���������SRSXODWLRQ�LQ������WR�����SHU���������

��LQ� ����� LQ� ,EDGDQ� 7KH� PDMRU� FRQVWUDLQW� LQ� WKH�
PDQDJHPHQW�RI�EUHDVW�FDQFHU�SDWLHQWV�LQ�1LJHULD�LV�WKH�
OLPLWDWLRQ�RI�UHVRXUFHV��2XU�SDWLHQWV�EHDU�WKH�EXUGHQ�RI�
RXW� RI� SRFNHW� SD\PHQW� IRU� FDQFHU� WUHDWPHQW� LQ� D� ORZ�
UHVRXUFH� FRXQWU\�� +DYLQJ� D� SRSXODWLRQ� RI� RYHU�
���PLOOLRQ� DQG� D� *URVV� 'RPHVWLF� 3URGXFW� RI� DERXW�
����86�'ROODU�SHU�FDSLWD�DQQXDOO\��1LJHULD�UDQNV�DPRQJ�

�WKH� SRRUHVW� QDWLRQV� LQ� WKH� ZRUOG� � �:RUOG� (FRQRPLF�
2XWORRN� 'DWDEDVH�� ������� ZLWK� D� +HDOWK� ,QVXUDQFH�
6FKHPH� WKDW� LV� VWLOO� LQ� LWV� IRUPDWLYH� VWDJH�� SD\LQJ� IRU�
FDQFHU� WUHDWPHQW� LV� DQ� XSKLOO� WDVN� IRU� WKH�PDMRULW\� RI�

SDWLHQWV��DV�VXFK�VLJQLILFDQW�SURSRUWLRQ�RI�SDWLHQWV�PD\�
QRW� SUHVHQW� IRU� WUHDWPHQW� RU� FRPSOHWH� WKH� SUHVFULEHG�
FRXUVHV� RI� WUHDWPHQW� GXH� WR� GHILFLHQFLHV� LQ� WUHDWPHQW�
DYDLODELOLW\�� DFFHVVLELOLW\� DQG� DIIRUGDELOLW\� LQ� PDQ\�

�GHYHORSLQJ�FRXQWULHV��
2QFH� WKH� SDWLHQWV� DUH� WUHDWHG� IRU� EUHDVW� FDQFHU�� SRVW�
WKHUDS\� VXUYHLOODQFH�� WKDW� LV�� IROORZ�XS� LV� UHTXLUHG� WR�
GLDJQRVH� DQG� WUHDW� HDUO\� UHFXUUHQFH� RI� WKH� GLVHDVH��
WUHDWPHQW�RI� WKHUDS\� UHODWHG� VLGH�HIIHFWV��SV\FKRVRFLDO�
DVSHFWV�RI�VXSSRUW�DQG�FRXQVHOOLQJ��HQFRXUDJHPHQW�DQG�
VXSSRUW� IRU� SK\VLFDO� H[HUFLVH� DQG�ZHLJKW� UHGXFWLRQ� WR�
LPSURYH�TXDOLW\�RI�OLIH��UH�HYDOXDWLRQ�RI�FXUUHQW�DGMXYDQW�
WKHUDS\�DQG�PRQLWRULQJ�RI�FRPSOLDQFH�ZLWK�HQGRFULQH�
WKHUDSLHV�� 7KHVH� EHQHILWV� DUH� KRZHYHU�� PLVVHG� E\�
SDWLHQWV� ORVV� WR� IROORZ�XS�� 5HFHQW� VWXG\� LQ� ,EDGDQ�
UHSRUWHG�WKDW�PDMRULW\�RI�EUHDVW�FDQFHU�UHFXUUHQFHV�ZHUH�

�GHWHFWHG� ZLWKLQ� �� \HDUV� RI� SULPDU\� WUHDWPHQW�� � WKLV�
VLWXDWLRQ� VXSSRUWV� WKH� IDFW� WKDW� IROORZ�XS� HYDOXDWLRQV�

&RUUHVSRQGHQFH�WR��'U�$GDPX�'DQODGL�%RMXGH��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�
8QLYHUVLW\���30%�������*RPEH��1LJHULD��(PDLO��DGERMXGH#JVX�HGX�QJ
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7KHUH�DUH�QLQH�IXQFWLRQDO�UDGLRWKHUDS\�FHQWUHV�LQ�1LJHULD�
WRGD\�ZLWK�D�SRSXODWLRQ�RI�RYHU�����PLOOLRQ��7KLV�FRPHV�
WR�RQH�UDGLRWKHUDS\�FHQWUH�WR�DERXW����PLOOLRQ�SHUVRQV��DV�
DJDLQVW� WKH� :+2� UHFRPPHQGDWLRQ� RI� ��� ��������

�SHUVRQV�� �WKLV�PHDQV�WKDW�SDWLHQWV�ZLOO�KDYH�WR�WUDYHO�ORQJ�
GLVWDQFHV�IRU�UDGLRWKHUDS\��/RQJHU�GLVWDQFHV�PHDQV�PRUH�
ILQDQFLDO�ORVV�DV�SDWLHQW
V�IDPLO\�PHPEHUV�PD\�KDYH�WR�
WDNH�PRUH�WLPH�RII�IURP�ZRUN��OHDGLQJ�WR�ORVV�RI�SD\��WKH�
FRVWV� RI� IHHGLQJ�� WUDYHOOLQJ� DQG� KRWHO� DIWHU� DUULYLQJ� DW�
8&+��,EDGDQ�FDQ�EH�YHU\�KLJK�WR�GLVFRXUDJH�WKH�SDWLHQW�
IURP�VHHNLQJ�URXWLQH�IROORZ�XS���

0(7+2'2/2*<

7KH� GDWD� ZDV� DQDO\VHG� XVLQJ� 6366� YHUVLRQ� ������
IUHTXHQF\�� SHUFHQWDJH�� PHDQ�� PHGLDQ�� UDQJH� DQG�
VWDQGDUG� GHYLDWLRQ� ZHUH� XVHG� WR� VXPPDULVH� WKH�
VRFLRGHPRJUDSKLF�� FOLQLFDO� DQG� WUHDWPHQW� YDULDEOHV� RI�
WKH�SDWLHQWV�DQG�SUHVHQWHG�XVLQJ�WDEOHV��/RVV�WR�IROORZ�XS�
UDWHV�ZHUH�FDOFXODWHG�XVLQJ�.DSODQ�0HLHU�PHWKRG�DQG�
FRPSDUHG�XVLQJ�/RJ�UDQN�WHVW��/RJ�UDQN�WHVW�ZDV�XVHG�WR�
WHVW�IRU�DQ�DVVRFLDWLRQ�EHWZHHQ�GHSHQGHQW�YDULDEOH�ORVW�WR�

VKRXOG�EH�FORVHO\�PRQLWRUHG������

7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�GHILQH�WKH�FKDUDFWHULVWLFV�
DQG�LGHQWLI\�SUHGLFWRUV�RI�ORVV�WR�IROORZ�XS�DPRQJ�EUHDVW�
FDQFHU� SDWLHQWV�� ,W� LV� HVVHQWLDO� WR� WDUJHW� WKLV� JURXS� RI�
SDWLHQWV� DQG� XQGHUVWDQG� WKH� VRFLR�GHPRJUDSKLF� DQG�
GLVHDVH�UHODWHG�EDUULHUV�WR�SRVW�WKHUDS\�IROORZ�XS�FDUH�LQ�
RUGHU�WR�SURYLGH�VWUDWHJLF�LQWHUYHQWLRQV�WR�SUHYHQW�WKHP��

'DWD�RI�ILYH�KXQGUHG�DQG�IRXU�SDWLHQWV�GLDJQRVHG�ZLWK�
EUHDVW�FDQFHU�DQG�UHJLVWHUHG�LQ�WKH�5DGLRWKHUDS\�&OLQLF�
&DQFHU� UHJLVWU\� RI� WKH� 8QLYHUVLW\� &ROOHJH� +RVSLWDO��

VW VW,EDGDQ�IURP�� �-DQXDU\�������WR��� �'HFHPEHU�����������
\HDUV��ZHUH�UHWURVSHFWLYHO\�FROOHFWHG�IRU�WKH�VWXG\��7KH�
GHSDUWPHQW�LV�HTXLSSHG�ZLWK�D�7HOHFREDOW�DQG�+'5�&R���
EUDFK\WKHUDS\� PDFKLQHV� ZLWK� PRGHUQ� WUHDWPHQW�
SODQQLQJ� V\VWHP�� 3DWLHQWV� LQFOXGHG� LQ� WKH� VWXG\� ZHUH�
EUHDVW�FDQFHU�FDVHV�UHIHUUHG�IRU�DGMXYDQW�FKHPRWKHUDS\�
DQG�RU�UDGLRWKHUDS\�WR�WKH�EUHDVW�RU�FKHVW�ZDOO��+RVSLWDO�
FDVH� ILOHV� ZLWK� IROORZ�XS� UHFRUGV� DQG� UDGLRWKHUDS\�
WUHDWPHQW�FDUGV�RI�EUHDVW�FDQFHU�SDWLHQWV�DWWHQGHG�WR�ZDV�
UHWULHYHG� DQG� WKH� GDWD� ZDV� FROOHFWHG� XVLQJ� D� GDWD�
H[WUDFWLRQ�IRUP��WKH�GDWD�LQFOXGHV�DJH�DW�GLDJQRVLV��VH[��
HGXFDWLRQDO� VWDWXV�� PDULWDO� VWDWXV�� PHQRSDXVDO� VWDWXV��
SDULW\�� VWDJH� RI� EUHDVW� FDQFHU� DW� GLDJQRVLV�� JUDGH� RI�
GLIIHUHQWLDWLRQ��KLVWRORJ\�RI�EUHDVW�FDQFHU��O\PSK�QRGH�
VWDWXV��GHYHORSPHQW�RI�PHWDVWDVLV��GXUDWLRQ�RI�V\PSWRPV�
EHIRUH�GLDJQRVLV��GLVWDQFH�RI�KRPH�WRZQ�WR� �,EDGDQ��LQ�
.LORPHWUHV��� DQG� EDVHOLQH� SDFNHG� FHOO� YROXPH� �3&9���
7KH�VWDWXV�RI�SDWLHQW�RQ�IROORZ�XS�ZDV�GHILQHG�DV�HLWKHU�
ORVV�WR�IROORZ�XS�RU�FHQVRUHG��FHQVRUHG�PHDQV�GHDWK�RU�
VXUYLYDO� EH\RQG� HQG� RI� VWXG\�� DQG� WLPH� WR� HYHQW� LV�
GHILQHG�DV�WLPH�WR�ORVW� WR�IROORZ�XS�RU�WR�FHQVRULQJ�LQ�
PRQWKV�

IROORZ�XS� DQG� LQGHSHQGHQW� YDULDEOHV� VXFK� DV� DJH��
HGXFDWLRQDO� OHYHO�� PDULWDO� VWDWXV�� PHQRSDXVDO� VWDWXV��
GXUDWLRQ� RI� V\PSWRP� EHIRUH� GLDJQRVLV�� GLVWDQFH� RI�
KRPH�WRZQ�WR�,EDGDQ��VWDJH�RI�GLVHDVH�DW�SUHVHQWDWLRQ��
O\PSK� QRGH� VWDWXV�� KLVWRORJLFDO� JUDGH�� PHWDVWDVLV� DQG�
DQDHPLD�� 7KH� DQDO\VLV� ZDV� FRQVLGHUHG� WR� VKRZ�
VLJQLILFDQW� DVVRFLDWLRQ� ZKHQ� WKH� 3�YDOXH� ZDV�  � ������ �
7KH�FOLQLFDO�IHDWXUHV�ZHUH�UHFRGHG��UHJURXSHG��LQWR�WZR�
JURXSV� IRU� HDVH� RI� FRPSDULVRQ� EHWZHHQ� WKH� FOLQLFDO�
VXEJURXSV��7KH�YDULDEOHV�UHFRGHG�ZHUH�DJH��JURXSHG�LQWR�
\RXQJHU�SDWLHQWV�� ����\HDUV��DQG�ROGHU�SDWLHQWV��DERYH�
��� \HDUV��� HGXFDWLRQDO� VWDWXV�� ORZ� HGXFDWLRQDO� OHYHO�
�SULPDU\�VFKRRO�DQG�EHORZ��DQG�KLJK�OHYHO��VHFRQGDU\�
VFKRRO�DQG�DERYH���PDULWDO�VWDWXV��LQWR�PDUULHG�DQG�QRW�
PDUULHG� �VLQJOH�� GLYRUFHG�� ZLGRZ�� VHSDUDWHG���
PHQRSDXVDO�VWDWXV��SUHPHQRSDXVDO�DQG�SRVWPHQRSDXVDO��
GXUDWLRQ� RI� EUHDVW� FDQFHU� V\PSWRPV� EHIRUH� GLDJQRVLV��
LQWR� OHVV� WKDQ� RU� HTXDOV� WR� ��� PRQWKV� DQG� DERYH� ���
PRQWKV��GLVWDQFH�RI�KRPH�WRZQ�WR�,EDGDQ��LQWR�OHVV�WKDQ�
RU� HTXDO� WR� ��� .0� WKDW� LV� IRU� SDWLHQWV� FRPLQJ� IURP�
�,EDGDQ�DQG�VXUURXQGLQJ�YLOODJHV��DQG�EH\RQG����.0�
�)DU� IURP� ,EDGDQ���0DQFKHVWHU� VWDJH�� LQWR� HDUO\� VWDJH�
�VWDJH�,	,,��DQG�ODWH�RU�DGYDQFHG�VWDJH��VWDJH�,,,�	�,9���
D[LOODU\� QRGH� VWDWXV�� LQWR� QHJDWLYH� D[LOODU\� QRGHV� DQG�
SRVLWLYH� D[LOODU\� QRGHV�� KLVWRORJLFDO� JUDGH�� LQWR� ZHOO�
GLIIHUHQWLDWLRQ� DQG� PRGHUDWH�SRRU� GLIIHUHQWLDWLRQ��
GHYHORSPHQW�PHWDVWDVLV��LQWR�SUHVHQFH�RI�PHWDVWDVLV�DQG�
DEVHQFH�RI�PHWDVWDVLV�DQG�3&9�VWDWXV�� LQWR�/RZ�3&9�
������L�H���DQDHPLD��DQG�1RUPDO�3&9�� ����L�H���QR�
DQDHPLD���0XOWLYDULDWH� DQDO\VLV�ZDV� FDUULHG� RXW� XVLQJ�
&R[�SURSRUWLRQDO� KD]DUG� PRGHOV� WR� GHWHUPLQH� WKH�
SUHGLFWRUV� RI� ORVV� WR� IROORZ�XS�� 7KLV� ZDV� GRQH� XVLQJ�
FRYDULDWHV� WKDW� VKRZHG� VWDWLVWLFDOO\� VLJQLILFDQW�
DVVRFLDWLRQ�ZLWK�ORVV�WR�IROORZ�XS�DW�S ������FRYDULDWHV�
ZLWK�VLJQLILFDQFH�DW�S �����LQVWHDG�RI�S ������ZDV�FKRVHQ�
LQ� RUGHU� WR� EULQJ�LQ� PRUH� YDULDEOHV� WR� HQULFK� WKH�
PXOWLYDULDWH� DQDO\VLV�� RQ� ELYDULDWH� DQDO\VLV� �/RJ�UDQN�
WHVW��� ,Q� DQDO\VLV� RI� ORVV� WR� IROORZ�XS� XVLQJ� .DSODQ�
0HLHU�� WLPH� RI� RULJLQ� ZDV� WKH� WLPH� RI� EUHDVW� FDQFHU�

VWGLDJQRVLV��7KH�SDWLHQW� VWDWXV� DV� DW� �� �'HF�������ZDV�
FDWHJRUL]HG� DV� DOLYH�� GHDG� RU� ORVW� WR� IROORZ�XS�� 7KH�
HQGSRLQW�RI�SDWLHQWV�ZDV�ORVV�WR�IROORZ�XS��SDWLHQWV�WKDW�
GLHG�EHIRUH�RU�IRXQG�DOLYH�DW�HQG�RI�'HFHPEHU������ZHUH�
FHQVRUHG�� (WKLFDO� FOHDUDQFH� WR� FRQGXFW� WKH� VWXG\� ZDV�
VRXJKW� IURP� WKH� 8QLYHUVLW\� RI� ,EDGDQ� �� 8QLYHUVLW\�
&ROOHJH� +RVSLWDO�� ,EDGDQ� -RLQW� (WKLFDO� 5HYLHZ�
&RPPLWWHH�
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� ,QYDVLYH� GXFWDO� FDUFLQRPD� DFFRXQWHG� IRU� WKH�
FRPPRQHVW�KLVWRORJLFDO�W\SH�RI�EUHDVW�FDQFHU�VHHQ�����
�������� ZKLOH� LQYDVLYH� OREXODU� FDUFLQRPD� DQG�
LQIODPPDWRU\�EUHDVW�FDQFHU�DFFRXQWHG�IRU�����������DQG�
����������UHVSHFWLYHO\��*UDGH�,�EUHDVW�FDQFHU�DFFRXQWHG�
IRU�������������ZKLOH�JUDGH�,,�DQG�JUDGH�,,,�DFFRXQWHG�IRU�
������������DQG������������UHVSHFWLYHO\��WKH�JUDGH�RI�
���������SDWLHQWV�ZDV�XQNQRZQ͘�7ZR�KXQGUHG�DQG�WZR�
��������RI�WKH�SDWLHQWV�SUHVHQWHG�ZLWK�GLVWDQW�PHWDVWDVLV��
KRZHYHU�DPRQJ� WKH�GLIIHUHQW�VLWHV�RI�PHWDVWDVLV��ERQH�
ZDV�WKH�FRPPRQHVW�VLWH�������������ZKLOH�OXQJV��OLYHU�
DQG�EUDLQ�DFFRXQWHG�IRU������������������������DQG����
�������UHVSHFWLYHO\��

7KUHH� KXQGUHG� DQG� WHQ� �������� KDG� D� QRUPDO�
3&9��3&9� ������DW�EDVHOLQH�EHIRUH�WUHDWPHQW��ZKLOH�

VDWLVILHG�WKH�LQFOXVLRQ�FULWHULD��7KH�PHDQ�DJH�RI�SDWLHQWV�
ZLWK�EUHDVW�FDQFHU�VWXGLHG�ZDV�������������\HDUV��PRVW�RI�
WKH�SDWLHQWV�DUH�EHWZHHQ�WKH�DJHV�RI�������\HDUV����������
FORVHO\� IROORZHG� E\� ������ \HDUV� �������� DQG� ������
���������7KH�PHDQ�DJH�IRU�PDOHV�DQG�IHPDOHV�ZHUH������
DQG� ����� UHVSHFWLYHO\�� �0DUULHG� SDWLHQWV� ���� ��������
FRQVWLWXWHG�WKH�PDMRULW\�ZKLOH��������������������������
�������� �� ������� DQG� �� ������� ZHUH� ZLGRZV�� VLQJOH��
XQNQRZQ��GLYRUFHG�DQG�VHSDUDWHG�UHVSHFWLYHO\��3DWLHQWV�
ZLWKRXW�DQ\�IRUP�RI�IRUPDO�HGXFDWLRQ�DFFRXQWHG�IRU�����
��������IROORZHG�E\�WKRVH�ZLWK�WHUWLDU\�HGXFDWLRQ�����
�������� ZKLOH� SDWLHQWV� ZLWK� VHFRQGDU\�� SULPDU\� DQG�
EHORZ� SULPDU\� VFKRRO� HGXFDWLRQV� DFFRXQWHG� IRU� ����
�������������������DQG����������UHVSHFWLYHO\��0DMRULW\�
RI�ZRPHQ�ZLWK�EUHDVW�FDQFHU�ZHUH�SRVWPHQRSDXVDO�����
��������ZKLOH�������������ZHUH�SUH�PHQRSDXVDO�DQG����
������� KDG� XQNQRZQ�PHQRSDXVDO� VWDWXV�� 7KLUW\� WKUHH�
�������RI�SDWLHQWV�ZHUH�QXOOLSDURXV��������������ZHUH�
PXOWLSDURXV��������������ZHUH�JUDQG�PXOWLSDURXV�ZKLOH�
SDULW\� ZDV� XQNQRZQ� LQ� ��� ������� RI� SDWLHQWV�� 0HDQ�
GXUDWLRQ�RI�V\PSWRPV�EHIRUH�GLDJQRVLV�ZDV������PRQWKV��
PRVW�SDWLHQWV�������������VSHQW�OHVV�WKDQ�RU�HTXDOV����
PRQWKV�ZLWK�V\PSWRPV�RI�EUHDVW�FDQFHU�EHIRUH�GLDJQRVLV�
ZKLOH� ���� �������� KDG� V\PSWRPV� IRU� PRUH� WKDQ� ���
PRQWKV�������������RI�SDWLHQWV�FDPH�IURP�ZLWKLQ�DQG�
DURXQG�,EDGDQ��ZLWKLQ���.0�GLVWDQFH��DQG�������������
EH\RQG���.0��7KH�FRPPRQHVW�VLWH�RI�EUHDVW�FDQFHU�ZDV�
LQ� WKH� OHIW� EUHDVW� ���� �������� ZKLOH� WKH� ULJKW� EUHDVW�
DFFRXQWV�IRU�DERXW�������������DQG�����������RI�EUHDVW�
FDQFHU�ZDV� VHHQ� LQ� ELODWHUDO� EUHDVWV� GXULQJ� WKH� VWXG\��
6WDJH� ,�� ,,�� ,,,� DQG� ,9� DFFRXQWHG� IRU� ��� �������� ����
��������� ���� �������� DQG� ���� �������� UHVSHFWLYHO\��
+RZHYHU�� HDUO\� VWDJH� EUHDVW� FDQFHU� �VWDJH� ,	,,��
DFFRXQWHG�IRU�������ZKLOH�ODWH�VWDJH�EUHDVW�FDQFHU��VWDJH�
,,,� 	� ,9�� FRQVWLWXWHG� WKH� PDMRULW\� ������� 6L[W\� WZR�
��������RI�SDWLHQWV�KDG�QR�D[LOODU\�QRGHV�GHWHFWHG�ZKLOH�
WKH�PDMRULW\�RI�SDWLHQWV�����������KDG�SRVLWLYH�D[LOODU\�
QRGHV��6WDWXV�RI�D[LOODU\�QRGHV�FDQQRW�EH�REWDLQHG�LQ����
�������RI�SDWLHQWV���

������������KDG�ORZ�3&9��3&9���������0RVW�ZRPHQ�
SDWLHQWV�KDG�UDGLFDO�EUHDVW�VXUJHU\�������������ZKLOH����
��������DQG�����������KDG�EUHDVW�FRQVHUYDWLYH�DQG�QR�
VXUJHU\�UHVSHFWLYHO\��

7DEOH� ��� .DSODQ� 0HLHU� (VWLPDWHV� RI� /RVV� 7R�
)ROORZ�8S�2I�%UHDVW�&DQFHU�3DWLHQWV�%\�&OLQLFDO�
)HDWXUHV�

9DULDEOH�
��
$JH
<RXQJHU�SDWLHQWV� ����\UV
2OGHU�SDWLHQWV�!����\HDUV��

(GXFDWLRQDO�OHYHO
3ULPDU\�VFKRRO�DQG�EHORZ
6HFRQGDU\�VFKRRO�DQG�DERYH�

0DULWDO�VWDWXV
1RW�PDUULHG
0DUULHG�����

0HQRSDXVDO�VWDWXV
3UHPHQRSDXVDO
3RVWPHQRSDXVDO����

'LVWDQFH�RI�KRPH�WRZQ
WR�,EDGDQ
 ����.0
!���.0�

'XUDWLRQ�RI�V\PSWRPV�
EHIRUH�GLDJQRVLV
8S�WR����PRQWKV
$ERYH����PRQWKV���

6WDJH�RI�GLVHDVH
(DUO\�VWDJH��,	,,�
/DWH�VWDJH��,,,	,9����

$[LOODU\�QRGH�VWDWXV
1R�D[LOODU\�QRGHV
3UHVHQFH�RI�D[LOODU\�QRGHV
����
*UDGH�RI�GLIIHUHQWLDWLRQ
:HOO�GLIIHUHQWLDWHG
0RGHUDWH�SRRU�GLIIHUHQWLDWHG
�
0HWDVWDVLV
3UHVHQFH�RI�PHWDVWDVLV
1R�PHWDVWDVLV����

%DVHOLQH�SDFNHG�FHOO�
YROXPH��3&9��
/RZ�3&9������
1RUPDO�3&9� ���������

��0/7
�PRQWKV���
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35(',&7256� 2)� /266� 72� )2//2:�83� ,1�
%5($67�&$1&(5�&$5(�

/267� 72� )2//2:�83� 5$7(6� 2)� %5($67�
&$1&(5�3$7,(176�678',('�
%UHDVW�FDQFHU�SDWLHQWV�WUHDWHG�DQG�IROORZHG�XS�KDG�D����
PRQWKV�PHDQ�WLPH�WR�ORVV�WR�IROORZ�XS��7KH���\HDU�DQG���
\HDUV� ORVW� WR� IROORZ�XS� UDWHV� ZHUH� ������ DQG� ������
ZKLOH���\HDU�DQG����\HDU� ORVV� WR�IROORZ�XS�UDWHV�ZHUH�
������DQG�������UHVSHFWLYHO\�

0($1�(67,0$7(6�2)�/267�72�)2//2:�83�2)�
%5($67� &$1&(5� 3$7,(176� %<� &/,1,&$/�
)($785(6�
7DEOH���DERYH�VKRZV�D�.DSODQ�0HLHU�ORJ�UDQN�WHVW�PHDQ�
HVWLPDWHV� RI� ORVV� WR� IROORZ�XS� GXUDWLRQV� E\� FOLQLFDO�
IHDWXUHV��0DULWDO� VWDWXV�� GXUDWLRQ� RI� V\PSWRPV� EHIRUH�
GLDJQRVLV��VWDJH�RI�GLVHDVH��SUHVHQFH�RI�PHWDVWDVLV�DQG�
EDVHOLQH�3&9�ZHUH�IRXQG�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�
3 �����ZKLOH�FRYDULDWHV�VXFK�DV�$JH��HGXFDWLRQDO�OHYHO��
PHQRSDXVDO�VWDWXV��GLVWDQFH�RI�KRPH�WR�,EDGDQ��D[LOODU\�
QRGH� VWDWXV� DQG� JUDGH� RI� GLIIHUHQWLDWLRQ� ZHUH� QRW�
VWDWLVWLFDOO\�VLJQLILFDQW�DW�3 ������

7DEOH� ��� &R[� 5HJUHVVLRQ� $QDO\VLV� 2I� +D]DUG�
5DWLRV� 2I� 3UHGLFWRUV� 2I� /RVV� 7R� )ROORZ�8S�
$FFRUGLQJ� 7R� &OLQLFDO� )HDWXUHV� 2I� %UHDVW�
&DQFHU�3DWLHQWV�

7KH� 0XOWLYDULDWH� DQDO\VLV� ZDV� GRQH� XVLQJ� &R[�
SURSRUWLRQDO�+D]DUG�PRGHO�ZLWK�FRYDULDWHV�WKDW�VKRZHG�
VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�ORVW�WR�IROORZ�XS�
DW�3�����LQVWHDG�RI�3�������IURP�.DSODQ�0HLHU�/RJ�UDQN�
WHVW��VHH�WDEOH�����7DEOH���EHORZ�VKRZHG�WKH�UHVXOWV�RI�WKH�
&R[�SURSRUWLRQDO�KD]DUG�PRGHO�RQ�YDULDEOHV�DVVRFLDWHG�
ZLWK� ORVV� WR� IROORZ�XS�� 3DWLHQWV� ZLWK� PHWDVWDVLV�
>+5 �����������&,�������������@��DQDHPLD�>+5 �������
���� &,�� ������ �����@�� $GYDQFHG�ODWH� VWDJH� GLVHDVH�
>+5 ������� ���&,�� �����������@� DQG� ROGHU� DJH�
>+5 ������� ���&,�� �����������@� DUH� PRUH� OLNHO\� WR�
GLVFRQWLQXH�IROORZ�XS�HDUO\�

k �YHFWRU�FRHIILFLHQW�IRU�SUHGLFWRU�YDULDEOH��6( 6WDQGDUG�
(UURU��&, &RQILGHQFH�,QWHUYDO��

�6WDWLVWLFDOO\�VLJQLILFDQW�DW����OHYHO�

',6&866,21�
7KH�LQFLGHQFH�DQG�PRUWDOLW\�RI�EUHDVW�FDQFHU�LV�IDOOLQJ�LQ�
GHYHORSHG�ZRUOG�GXH� WR� HDUO\�GHWHFWLRQ� DQG� LPSURYHG�
WUHDWPHQW�PHWKRGV��ZKLOH� LQ�GHYHORSLQJ�FRXQWULHV� OLNH�
1LJHULD� WKH� UHYHUVH� LV� WKH� FDVH��7KLV� VWXG\� UHYHDOHG� D�
PHDQ�DJH�RI�SDWLHQWV�ZLWK�EUHDVW� FDQFHU� VWXGLHG� WR�EH�
�����������\HDUV�DQG�WKH�SHDN�DJH�RI�RFFXUUHQFH�DW����
��� \HDUV�� IURP� ,OH� ,IH� D� VLPLODU� ILQGLQJ� ZDV� UHSRUWHG�
DPRQJ�EUHDVW�FDQFHU�SDWLHQWV�ZLWK�D�PHDQ�DJH���������

�\HDUV�DQG�SHDN�DJH�RI�������\HDUV�� �7KH�UHVXOW�LV�DOVR�
�FRQVLVWHQW� ZLWK� ILQGLQJV� IURP� 1LJHU� 'HOWD�� 1LJHULD�� �

� ����.HQ\D�� �DQG�%HLUXW��/HEDQRQ�� �+RZHYHU��D�PHDQ�DJH�RI�
����� \HDUV� IURP� WKH�86� UHLWHUDWHV� WKH� IDFW� WKDW� EUHDVW�
FDQFHU�SDWLHQWV�LQ�WKLV�HQYLURQPHQW�DUH�D�GHFDGH�\RXQJHU�
WKDQ�WKRVH�LQ�&DXFDVLDQV��0DOH�EUHDVW�FDQFHU�DFFRXQWHG�
IRU������RI�FDVHV�RI�EUHDVW�FDQFHU�VWXGLHG��WKLV�GRHV�QRW�

�� ��FRPSDUH�ZLWK�SUHYLRXV�VWXGLHV�GRQH�LQ�,EDGDQ� �DQG� �
IURP� 0DLGXJXUL�� 1RUWK� (DVWHUQ� 1LJHULD� ZKHUH� WKH\�
UHSRUWHG������DQG������UHVSHFWLYHO\��7KH�ILJXUH�LV�DOVR�

+5 +D]DUG�5DWLR������ 5HIHUHQFH�FDWHJRU\��

6WDJH�DW�SUHVHQWDWLRQ�
�0DQFKHVWHU�VWDJH�
/DWH�VWDJH��6WDJH�,,,	,9�
(DUO\�VWDJH��6WDJH�,	,,����

'LVWDQFH�RI�KRPH�WRZQ�
WR�,EDGDQ
 ����.0
!���.0�

'XUDWLRQ�RI�V\PSWRPV
EHIRUH�GLDJQRVLV
 ����PRQWKV�
!����PRQWKV�������

0HQRSDXVDO�VWDWXV
3UHPHQRSDXVDO�SDWLHQWV
3RVWPHQRSDXVDO�SDWLHQWV������

$JH
2OGHU�SDWLHQWV�
<RXQJHU�SDWLHQWV�������

0DULWDO�VWDWXV
1RW�0DUULHG
0DUULHG����

�����

�������

������

�����

�����

�����

�����

������

�����

�����

�����

�����

�����
����

�����
�����

�����
�����

�����
����

�����
�����

�����
����

�������������

������������

�������������

�������������

�������������

�������������

������

������

������

�������

������

������

9DULDEOH�

'HYHORSPHQW�RI�PHWDVWDVLV
7KHUH�LV�PHWDVWDVLV
1R�PHWDVWDVLV�������

%DVHOLQH�SDFNHG�
FHOO�YROXPH��3&9�
/RZ��DQDHPLD�
1RUPDO��QR�DQDHPLD�������
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� ,W� LV� HPSKDVL]HG� WKDW� SURJQRVLV� LV� KHDYLO\�
��GHSHQGHQW� RQ� VWDJH� RI� GLVHDVH� DW� SUHVHQWDWLRQ� � /DWH�

SUHVHQWDWLRQ�ZLWK�DGYDQFHG�VWDJH�GLVHDVH��VWDJH�,,,	�,9��
ZDV�VHHQ�LQ�������RI�WKH�SDWLHQWV�VWXGLHG��XQIRUWXQDWHO\�
ZKHQ�FRPSDUHG�WR�HDUOLHU�VWXGLHV�IURP�1LJHULD�DQG�VXE�
6DKDUDQ� $IULFD� WKH� RXWORRN� UHPDLQHG� SRRU� DQG� WKH� � � �

��������������VDPH� �7KH�IDFWRUV�UHVSRQVLEOH�IRU�ODWH�SUHVHQWDWLRQ�
ZLWK� DGYDQFHG�GLVHDVH� LQ� WKLV� VWXG\� DUH� ORZ�DQG�SRRU�
OHYHO� RI� HGXFDWLRQ�� DV� ���� RI� WKH� SDWLHQWV� ZHUH� QRW�
HGXFDWHG�EH\RQG�VHFRQGDU\��DOPRVW�KDOI�RI�WKH�SDWLHQWV�
FDPH�IURP�IDU�SODFHV�LQ�1LJHULD�RXWVLGH�6RXWK�:HVWHUQ�
VWDWHV��PHDQ�GXUDWLRQ�RI�V\PSWRPV�EHIRUH�GLDJQRVLV�ZDV�
�����PRQWKV��GXUDWLRQ�RI������PRQWKV�ZDV�UHSRUWHG� LQ� � �

�,IH� �DERXW�����RI�WKHVH�SDWLHQWV�KDYH�GHWHFWDEOH�D[LOODU\�
QRGHV�OLPLWHG�WR�RU�EH\RQG�WKH�LSVLODWHUDO�D[LOOD��7KH�ORZ�
HGXFDWLRQ� OHYHO� PD\� OHDG� WR� SRRU� XQGHUVWDQGLQJ� RI�
V\PSWRPV� DQG� FRPSOLDQFH� ZLWK� PHDVXUHV� IRU� HDUO\�
GHWHFWLRQ� DQG� SUHVHQWDWLRQ�� 7KHVH� SDWLHQWV� DUH� PRUH�
OLNHO\�WR�EH�RI�ORZ�VRFLRHFRQRPLF�FODVV��$ERXW�����RI�
SDWLHQWV� LQ� WKLV� VWXG\� KDG� PHWDVWDVLV�� WKLV� FDQ� EH�
H[SODLQHG�E\�WKH�IDFW�WKDW�ODUJH�QXPEHU�RI�WKHVH�SDWLHQWV�
SUHVHQWHG� ODWH� ZLWK� DGYDQFHG� GLVHDVH�� KDG� SDOSDEOH�

��D[LOODU\�QRGHV�ZLWKLQ�DQG�EH\RQG�WKH�D[LOOD�� �D�KLJKHU�
ILJXUH�RI�����ZLWK�PHWDVWDVLV�ZDV�UHSRUWHG�IURP�,OH�,IH�

��ZKLOH�D�ORZHU�ILJXUH�RI�����ZDV�UHSRUWHG�IURP�WKH�86�� �
5DFLDO�GLIIHUHQFHV�LQ�WKH�WXPRXU�ELRORJ\�RI�EUHDVW�FDQFHU�
VHHQ� LQ� 1LJHULD� DQG�$IULFDQ�$PHULFDQV� FRPSDUHG� WR�
&DXFDVLDQV�SRLQW�WR�SRVVLEOH�GLIIHUHQFHV�LQ�WKH�DHWLRORJ\�
RU�LQ�WKH�JHQHWLF�PDNH�XS��7XPRXUV�LQ�EODFNV�WHQG�WR�EH�
PRUH� DJJUHVVLYH� EHFDXVH� PRVW� WXPRXUV� GLDJQRVHG�
DPRQJ� EODFNV� DUH� 2HVWURJHQ� UHFHSWRU� QHJDWLYH� �(5�
1HJDWLYH��DQG�(5�QHJDWLYH� WXPRXUV� WHQG� WR�EH�SRRUO\�

������GLIIHUHQWLDWHG�ZLWK�VKRUWHU�GRXEOLQJ�WLPH� �(5�UHFHSWRU�
VWDWXV�FRXOG�QRW�EH�GHWHUPLQHG�EHFDXVH�LV�QRW�URXWLQHO\�
WHVWHG�IRU� LQ�8&+��,EDGDQ�GXH� WR� OLPLWHG�UHVRXUFHV��$�
VLJQLILFDQW� SURSRUWLRQ� RI� WKHVH� SDWLHQWV� ��������
SUHVHQWHG�ZLWK�DQDHPLD��7KLV�LV�SUREDEO\�GXH�WR�WKH�ODUJH�
QXPEHU�RI�SDWLHQWV�ZLWK�DGYDQFHG�GLVHDVH�LQ�WKLV�VWXG\��
7KHVH� SDWLHQWV� KDYH� EXON\� GLVHDVH� DQG� KLJK� WXPRXU�
EXUGHQ�� WKHUHE\� UHVXOWLQJ� LQ� UHFXUUHQW� EOHHGLQJ��

FRQVLVWHQW� ZLWK� ILJXUHV� DPRQJ� WKH� &DXFDVLDQV�� ZKHUH�
��������OHVV�WKDQ����ZHUH�TXRWHG� �2XU�VWXG\�VKRZHG�WKDW�

�����DUH�QXOOLSDURXV�ZKLOH�WKH�PDMRULW\�������DUH�HLWKHU�
PXOWLSDURXV�RU�JUDQG�PXOWLSDURXV��WKHVH�ZRXOGQ
W�KDYH�
EHHQ�WKH�FDVH�VLQFH�WKH�KLJKHU�WKH�QXPEHU�RI�IXOO�WHUP�
SUHJQDQFLHV�� WKH� JUHDWHU� WKH� SURWHFWLRQ� IURP� EUHDVW�
FDQFHU�DQG�WKDW�WKHUH�LV�D�UHGXFWLRQ�LQ�ULVN�RI�EUHDVW�FDQFHU�
E\���� IRU� HDFK�ELUWK� DIWHU� WKH� ILUVW�� LQ� WKH� DEVHQFH�RI�
EUHDVW�IHHGLQJ�DQG�ZRPHQ�ZKR�EUHDVW�IHHG�UHGXFH�WKHLU�

��ULVN�FRPSDUHG�WR�WKRVH�ZKR�GR�QRW�� �

� 7KLV�VWXG\�IRXQG�WKDW� WKH�SUHGLFWRUV�RI� ORVV� WR�
IROORZ�XS� DPRQJ� EUHDVW� FDQFHU� SDWLHQWV� RQ� IROORZ�XS�
FDUH�DQG�WKHUDS\�DUH�DGYDQFHG�VWDJH�GLVHDVH�ZLWK�GLVWDQW�

���RUJDQ�PHWDVWDVLV�DQG�DQDHPLD���6LPLODU�UHSRUW�ZDV�VHHQ� �
��IURP�,QGLD�DQG� �6RXWK�%URQ[��WKH�SRRUHVW�GLVWULFW�RI�WKH�

86�GHPRQVWUDWLQJ�VLJQLILFDQW�DVVRFLDWLRQ�RI�KLJKHU�DQG�
SRRU�GLVHDVH�EXUGHQ�ZLWK�ORVW�WR�IROORZ�XS��,Q�WKH�SUHVHQW�
DQDO\VLV�� SDWLHQWV� ZLWK� PHWDVWDVLV� DQG� DQDHPLD� ZHUH�
PRUH� OLNHO\� WR� EH� ORVW� WR� IROORZ�XS�� DV� WKH� GLVHDVH�
SURJUHVVHV�� WKH� SDWLHQW� EHFRPHV� PRUH� GHSHQGHQW� DQG�
PRUH�VXSSRUW�LV�QHHGHG�WR�NHHS�XS�ZLWK�IROORZ�XS�FDUH��
7KHVH� WUHQGV� ZHUH� REVHUYHG� DPRQJ� SDWLHQWV� ZLWK�

������DGYDQFHG�VWDJH�FHUYLFDO�FDQFHU�LQ�,QGLD�� �7KXV�SDWLHQWV�
ZLWKRXW� PHWDVWDVLV� DQG� DQDHPLD� DQG� ZLWK� EHWWHU�
SHUIRUPDQFH�VWDWXV�ZHUH�PRUH�OLNHO\�DQG�PRUH�FDSDEOH�WR�
NHHS�WR�WKHLU�IROORZ�XS��7KLV�VWXG\�DOVR�IRXQG�WKDW�ROGHU�
SDWLHQWV�DUH�PRUH� OLNHO\� WR�GLVFRQWLQXH� IROORZ�XS�FDUH�
HDUO\�� 7KLV� LV� EHFDXVH� ROGHU� SDWLHQWV� PD\� EH� PRUH�
GHSHQGHQW�RQ�RWKHUV��WKH\�DUH�OHVV�OLNHO\�WR�VSHDN�XS�DV�
GHDWK�LV�LQHYLWDEOH�DW�VXFK�D�IUDJLOH�DJH�DQG�ZRXOG�OLNH�WR�
DYRLG� IXUWKHU� SDLQIXO� WUHDWPHQW�� +RZHYHU�� \RXQJHU�
SDWLHQWV�PD\�EH�PRUH�FDSDEOH�DQG�FDQ�DWWHQG�VRPH�RI�WKH�
YLVLWV�RQ�WKHLU�RZQ�ZLWKRXW�GHSHQGLQJ�RQ�RWKHU�IDPLO\�
PHPEHUV��2OGHU� DJH� DV� D� SUHGLFWRU� RI� GLVFRQWLQXDWLRQ�
DPRQJ�EUHDVW�FDQFHU�SDWLHQWV�RQ�IROORZ�XS�WKHUDS\�ZDV�

����������DOVR�LGHQWLILHG�E\��
� 2YHUDOO��ORVV�WR�IROORZ�XS�DPRQJ�EUHDVW�FDQFHU�
SDWLHQWV�WKDW�DUH�ROGHU�DQG�DQDHPLF�ZLWK�DGYDQFHG�VWDJH�
GLVHDVH� DQG� PHWDVWDVLV� PLJKW� EH� H[SODLQHG� E\� GHDWK��
7KHVH�SDWLHQWV�KDYH�KLJK�GLVHDVH�EXUGHQ�WKDW�PD\�UHVXOW�
LQWR�JUDGXDO�RUJDQV�DQG�V\VWHPV�IDLOXUH�DQG�XOWLPDWHO\�
GHDWK��

5(&200(1'$7,216

7KH�UDWHV�RI�ORVV�WR�IROORZ�XS�LQ�EUHDVW�FDQFHU�SDWLHQWV�LV�
YHU\�KLJK�LQ�RXU�HQYLURQPHQW��,W�LV�PRUH�FRPPRQ�LQ�WKH�
SUHVHQFH�RI�ODWH�VWDJH�GLVHDVH��PHWDVWDVLV�DQG�ROGHU�DJHG�
QRQ�PDUULHG�SDWLHQWV�

H[FHVVLYH�PHWDEROLF�GHPDQGV�DQG�SRRU�LQWDNH��

��� $WWHQWLRQ� WR� QRQ�FRPSOLDQFH� ZLWK� IROORZ�XS� �
� VKRXOG�EH�DGGUHVVHG��

&21&/86,21

� 6XSSRUWLYH� FDUH� VKRXOG� EH� JLYHQ� WR� QRQ�PDUULHG�
� ZRPHQ� SDUWLFXODUO\� WKRVH� ZLWK� DGYDQFHG� VWDJH�
� GLVHDVH� DQG�PHWDVWDVLV�� LQ� RUGHU� WR� LPSURYH�EUHDVW�
� FDQFHU�RXWFRPHV�LQ�WKHVH�SDWLHQWV��

��
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5()(5(1&(6

��� �:RUOG� (FRQRPLF� 2XWORRN� 'DWDEDVH�� ,QWHUQDWLRQDO�
� 0RQHWDU\�)XQG�������

����� (OXPHOX�71��$GHQLSHNXQ�$$��$EGXV�VDODP�

����� $J\HL�)UHPSRQJ�07��*KDUWH\� �)1�� �$VDQWH�3RNX�
� 6��:LDIH�$GGDL�$�$���������&URVV�VHFWLRQDO�YLHZ�RI�
� (VWURJHQ�UHFHSWRUV�LQ����KXPDQ�EUHDVW�FDQFHU�WLVVXHV�
� LQ�*KDQD��-��0HGLFDO�6FL�����������

��� � 6DQNDUDQDUD\DQDQ� 5�� %XGXNK� $�� 5DMNXPDU� 5��
� � ������� (IIHFWLYH� VFUHHQLQJ� SURJUDPV�
IRU�FHUYLFDO�� FDQFHU� LQ� ORZ� DQG� PLGGOHLQFRPH�
GHYHORSLQJ�� � FRXQWULHV��%XOO�:+2����������
���

�� 'XURVLPL� 0$��������� 7KH� VHYHULW\�� RXWFRPH�
� DQG�� FKDOOHQJHV�RI�EUHDVW�FDQFHU�LQ�1LJHULD��
7KH�%UHDVW������ �������

� $$�� %RMXGH� $'�� ������� 3DWWHUQ� RI� %UHDVW� �
� &DQFHU� 0HWDVWDVLV� DW� WKH� 5DGLRWKHUDS\� &OLQLF��
� ,EDGDQ���$�7HQ�<HDU�5HYLHZ��-RXUQDO�RI�$PHULFDQ� �
6FLHQFH�� ������������@�� �,661�� ������������ �
� ͘+WWS���ZZZ�DPHULFDQVFLHQFH�RUJ

����� %LUG� 3$�� +LOO� $*�� +RXVVDPL� 1�� ������� 3RRU�
� � KRUPRQH� UHFHSWRU� H[SUHVVLRQ� LQ� (DVW�
$IULFDQ�EUHDVW�� FDQFHU�� (YLGHQFH� RI� D� ELRORJLFDOO\�
GLIIHUHQW�GLVHDVH"�� $QQ�� 6XUJ�� 2QFRO�� ���� �����
�����

���� 1WHNLP� � $�� 1XIX� � )7�� &DPSEHOO� � 2%� ��������
� %UHDVW�� FDQFHU� LQ� \RXQJ� ZRPHQ� LQ� ,EDGDQ��
1LJHULD��� � $IULFDQ�+HDOWK� VFLHQFHV�� ������
���������

���� $GHVXQNDQPL�$5��/DZDO�22��$GHOXVROD�.$�

�����6 D J K L U � 1 ( � � 6 H R X G � 0 � � . K D O L O � 0. � � � �
� &KDUDIHGGLQH� 0�� 6DOHP� =.�� *HDUD�� )%�� �
� 6KDPVHGGLQH�$,�� ������� (IIHFWV� RI� \RXQJ� DJH� DW�
� SUHVHQWDWLRQ� RQ� VXUYLYDO� LQ� EUHDVW� FDQFHU�� %0&�
� &DQFHU���������

����� 2SXER�%��GD�/LOO\�7DULDK��$ED\RPL�26��:DVLX�/�$���
������� &XUUHQW� HYLGHQFH� RQ� WKH� EXUGHQ� RI� KHDG� DQG� �
QHFN � FDQFHU � LQ � 1LJHU L D � � +HDG � DQG � 1HFN � � �
2QFRO������
���� (PPDQXHO� $6�� ������� $JH� 'LVWULEXWLRQ� DQG� �
� +LVWRORJLFDO�W\SHV�RI�%UHDVW�&DQFHU�LQ�7ZR�0DMRU�
� +RVSLWDOV� LQ� WKH� 1LJHU� 'HOWD�� &RQWLQHQWDO� -�� �
� %LRPHGLFDO��6FLHQFHV��������������

�����0DVVLPR� &�� 7KRPDV� %�� 0DWWKHZ� *�� (OOLV� -�� �
� $ O L V R Q � 6 � � - H U L � 0 � � & U D L J � 0 � � � � � � � � � � �

�����$GLVD� $2�� $URZROR� 2$�� $NLQNXROLH� $$�� �
� 7LWLOR\H�1$��$ODWLVH�2,��/DZDO�22��$GHVXQNDQPL�
� $5.���������0HWDVWDWLF�EUHDVW�FDQFHU�LQ�D�1LJHULDQ�
� W H U W L D U \ � K R V S L W D O � � $ I U L F D Q � + H D O W K � � � �
6FLHQFHV������������������
�����7KRPVRQ�&6��+ROH�'-��7ZHOYHV�&-��%UHZVHU�'+��

�����$PHULFDQ� &DQFHU� 6RFLHW\� �$&6�� ������� &DQFHU�
� IDFWV�DQG�ILJXUHV��:ZZ�DFV�RUJ
�����1DWLRQDO�&DQFHU�,QVWLWXWH�RI�&DQDGD��1&,&���������
� &DQDGLDQ� FDQFHU� VWDWLVWLFV� ������ 1&,&�� �
� ͘ZZZ�QFLF�FDQFHU�FD

�����+LOO� 7'�� .KDPLV� +-�� 7\F]\QVNL� -(�� %HUNHO� +-��
� ������� &RPSDULVRQ� RI� PDOH� DQG� IHPDOH� EUHDVW�
� FDQFHU�LQFLGHQFH�WUHQGV��WXPRU�FKDUDFWHULVWLFV��DQG�
� VXUYLYDO��$QQ�(SLGHPLRO����������������

�����%UD\� )�� 0F&DUURQ� 3�� 3DUNLQ� 0'�� ������� 7KH�
� � FKDQJLQJ� JOREDO� SDWWHUQV� RI� IHPDOH�
EUHDVW�FDQFHU�� LQFLGHQFH�DQG�PRUWDOLW\��%UHDVW�&DQFHU�
5HV����� �������

�����*ZDND\D� $�� .LJXOD�0XJDPEH� -%�� NDYXPD� $��
� /DZXJD� $�� )XDODO� -�� -RPEZH� -�� �������� &DQFHU�
� RI�WKH�EUHDVW�����\HDU�VXUYLYDO�LQ�D�WHUWLDU\�KRVSLWDO�LQ�
� 8JDQGD��%ULWLVK�MRXUQDO�RI�FDQFHU������������
�����.HQH� 67�� 9LQFHQW� ,2�� <XVXIX� /0'�� <XVXI� %2��
� 6KHKX� 60�� -RKQ� 7.�� ������� 3DWWHUQ� RI� �
� 3UHVHQWDWLRQ� DQG� 6XUYLYDO� RI� %UHDVW� &DQFHU� LQ� D�
� 7HDFKLQJ�+RVSLWDO�LQ�1RUWK�:HVWHUQ�1LJHULD���20-�

�����7HPLGD\R� 2�� $GHR\H� $2�� $GHPROD� $)�� $NDQJ�
� ((8�� � $GHEDPRZR�� &$�� ������� 0DOH� EUHDVW�
� � FDQFHU�LQ�,EDGDQ��1LJHULD��$UFKLYHV�RI�
,EDGDQ�� � 0HGLFLQH������	����������
������'RJR� '�� *KDOL� %0�� $OL� 1�� DQG� 1JDGGD� +$��
� � ������� 0DOH� EUHDVW� FDQFHU� LQ� 1RUWK�
(DVWHUQ�1LJHULD��� 1 L J H U � - � & O L Q � 3 U D F W � �
'HF�������������

� &LUFXODWLQJ�7XPRU�&HOOV��'LVHDVH�3URJUHVVLRQ��DQG�
� 6XUYLYDO� LQ�0HWDVWDWLF�%UHDVW� &DQFHU��1�� (QJO�� -��
� 0HG�������������

�����$GHEDPRZR� &$�� $MD\L� 22�� ������� %UHDVW� �
� FDQFHU�LQ�1LJHULD��:HVW�$IU�-�0HG���������������

������&OHJJ�/DPSWH\� � -1$�� +RGDVL� :0�� ������� $�
� 6WXG\�� RI�%UHDVW�&DQFHU�LQ�.RUOH�%8��7HDFKLQJ�
� � +RVSLWDO�� $VVHVVLQJ� WKH� ,PSDFW� RI�
+HDOWK�(GXFDWLRQ��� *KDQD� 0HGLFDO� -RXUQDO�� -XQH��
9ROXPH�����1XPEHU�� ��������

� �������������'RL���������RPM����������

��
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� DQG� %ODFN� 5-�� ������� 3URJQRVWLF� IDFWRUV� LQ� �
� ZRPHQ�ZLWK� EUHDVW� FDQFHU�� GLVWULEXWLRQ� E\� VRFLR�
� HFRQRPLF� VWDWXV� DQG� HIIHFW� RQ� GLIIHUHQFHV� LQ�
VXUYLYDO��� -� (SLGHPLRO� &RPPXQLW\� +HDOWK� ����
�������
�����,NSDWW� 2)�� .XRSLR� 7�� &ROODQ� <�� ������� �
� 3UROLIHUDWLRQ�LQ�$IULFDQ�%UHDVW�&DQFHU���%LRORJ\�DQG�
� 3URJQRVWLFDWLRQ�LQ�1LJHULDQ�%UHDVW�&DQFHU�0DWHULDO��
� 0RG�3DWKRO���������������
�����0LVX� 3�� *HRUJH� 36�� 0DWKHZ� $�� ������� 3DWLHQW�
� DQG�'LVHDVH�5HODWHG�)DFWRUV�$VVRFLDWHG�ZLWK�/RVW�
� WR� )ROORZ�8S�'URS�2XWV� RI� &HUYLFDO� &DQFHU�
� � 3DWLHQWV�� $� 6WXG\� DW� D� 0DMRU� &DQFHU�
+RVSLWDO�LQ�� 6RXWK� ,QGLD�� $VLDQ� 3DFLILF� -� &DQFHU�
3UHY����������� �����
������$QWUDQLN�0��$OHNVDQGUD� �0'��'RUX�3��*KXODP�.��
� 6YHWODQD� 9�� /LQGD� *�� ������� /RVV� WR� IROORZ�XS�

�����.DNX� 0�� 0DWKHZ� $�� 5DMDQ� %�� �������� ,PSDFW�
� �RI�� 6RFLR�HFRQRPLF� )DFWRUV� LQ� 'HOD\HG�
5HSRUWLQJ�� DQG� /DWH�VWDJH� 3UHVHQWDWLRQ� DPRQJ�
3DWLHQWV�ZLWK�� &HUYL[� &DQFHU� LQ� D� 0DMRU� &DQFHU�
+RVSLWDO�LQ�6RXWK�� ,QGLD�� $VLDQ� 3DFLILF� -� &DQFHU�
3UHY������������

������.DKQ� ./�� 6FKQHLGHU� (&�� 0DOLQ� -/�� ������� �
� 3DWLHQW� FHQWHUHG� H[SHULHQFHV� LQ� EUHDVW� FDQFHU��
� 3UHGLFWLQJ� ORQJ�WHUP� DGKHUHQFH� WR� WDPR[LIHQ� XVH��
� 0HG�&DUH������������
�����2QZXVX� &�� %XLVW� '60�� 7HUU\� 6)�� 7LPRWK\� //��

�����)LQN� $.�� *XUZLW]� -�� 5DNRZVNL� :�� ������� �
� 3DWLHQW� EHOLHIV� DQG� WDPR[LIHQ� GLVFRQWLQXDQFH� LQ�
� ROGHU�ZRPHQ�ZLWK�HVWURJHQ�UHFHSWRUSRVLWLYH�EUHDVW�
� FDQFHU��-�&OLQ�2QFRO��������������

� RI�FDQFHU�SDWLHQWV�LQ�WKH�SRRUHVW�GLVWULFW�RI�WKH�8QLWHG�
� 6WDWHV��-�&OLQ�2QFRO������VXSSO��DEVWU�������

��


