
 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/�-�-81(�������9RO�����1R���� �� 

$%675$&7 
 

2%-(&7,9(��7R�DQDO\]H�WKH�GHPRJUDSKLF�IHDWXUHV�DQG�SDWWHUQV�RI�IRGGHU�FXWWHU�PDFKLQH�LQMXULHV�LQ�UXUDO�
DUHDV�RI�+\GHUDEDG��6LQGK� 
0(7+2'2/2*<��7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG� LQ� WKH�'HSDUWPHQW�RI�2UWKRSHGLF�6XUJHU\�DQG�
7UDXPDWRORJ\�DW�/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�+HDOWK�6FLHQFHV�-DPVKRUR�IURP�)HEUXDU\������WR�-DQXDU\�
������ 7RWDO� ��� SDWLHQWV�ZLWK� IRGGHU� FXWWHU�PDFKLQH� LQMXULHV� RI� HLWKHU� VH[� DQG� DQ\� DJH� SUHVHQWHG�ZHUH�
LQFOXGHG�LQ�WKH�VWXG\��'DWD�FROOHFWHG�DQG�DQDO\]HG�RQ�6366�YHUVLRQ���� 
5(68/76��,Q�WKLV�VWXG\����SDWLHQWV�DIIHFWHG�E\�IRGGHU�FXWWHU�PDFKLQH�LQMXU\�ZHUH�UHFHLYHG��RXW�RI�WKHVH�
���������ZHUH�PDOH�DQG����������ZHUH�IHPDOHV��$OO�SDWLHQWV�VXVWDLQHG� LQMXULHV�WR�WKH�XSSHU�OLPEV��7KH�
PHDQ�DJH�ZDV����������\HDUV��$PSXWDWLRQV�RI�WKH�GLVWDO�SKDODQJHV�ZHUH�WKH�FRPPRQHVW�LQMXULHV�QRWHG�
LQ�����������SDWLHQWV�IROORZHG�E\�SDOP�DQG�GRUVXP�RI�WKH�KDQG�LQMXULHV���������Q ���DQG�DPSXWDWLRQV�DW�
FDUSRPHWDFDUSDO� MRLQWV� �������� Q ��� 0DMRULW\� ������ Q ���� SDWLHQWV� ZHUH� LQMXUHG� ZKLOH� RSHUDWLQJ� WKH�
PDFKLQH� DW� KRPH�DQG� ������Q ��� SDWLHQWV� VXVWDLQHG� LQMXULHV�ZKLOH� ODERULQJ�RXWVLGH�RI� KRPH��0DMRULW\�
������ Q ���� SDWLHQWV� ZHUH� LQMXUHG� E\� HOHFWULF� PRWRU� GULYHQ�� ZKLOH� ��� ������ ZHUH� LQMXUHG� E\� PDQXDO�
PDFKLQH��7LPH�RI�LQMXU\�ZDV�PRVWO\�LQ�WKH�PRUQLQJ�������Q ����IROORZHG�E\�DIWHUQRRQ�������Q ����DQG�
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3DNLVWDQ� LV� D� IDUPLQJ� GHSHQGHQW� FRXQWU\� DQG�
+\GHUDEDG� LV� WKH� VHFRQG� ODUJHVW� FLW\� RI� 6LQGK�
VXUURXQGHG� E\� DJULFXOWXUH� ODQGV�� ,Q� UXUDO� DUHDV�� WKH�
XVH�RI�IRGGHU�FXWWHU�PDFKLQH�IRU�SUHSDUDWLRQ�RI�IRGGHU�
IRU�WKH�GRPHVWLF�DQLPDOV�LV GDLO\�OLIH�DFWLYLW\���$�IRGGHU�
FKDII�WRND� FXWWHU� PDFKLQH� LV� D� ORFDOO\� PDQXIDFWXUHG�
PHFKDQLFDO�FXWWHU�PDFKLQH�GHVLJQHG� WR�FXW� WKH�VWUDZ�
RU�KD\�LQWR�VPDOO�SLHFHV���7KH�PDQXDO�DQG�WKH�HOHFWULF�
PRWRU� DUH� WZR� W\SHV�� HOHFWULF� PRWRU-FRQWUROOHG�
PDFKLQHV� LV� PRUH� XVXDO� DQG� H[WUHPH�� 7KLV�
GHYHORSPHQW� RI� HOHFWULFDO� PRWRUV� KDV� LQFUHDVHG� WKH�
LQFLGHQFH�RI�WUDXPDWLF�DJULFXOWXUH�UHODWHG�LQMXULHV�-��� 
)RGGHU�FXWWHU�LQMXULHV�DUH�XVXDOO\�VHHQ�QHDUO\�LQ�HYHU\�
HPHUJHQF\�EXW�H[DFW�SUHYDOHQFH�LV�QRW�GRFXPHQWHG�LQ�
GHYHORSLQJ�FRXQWULHV� OLNH�3DNLVWDQ���7UDXPDWLF� IRGGHU�
FXWWHU�LQMXULHV�DUH�YHU\�VHULRXV�DQG�FKDOOHQJLQJ�FDVHV��
<RXQJ� DJH� JURXS� LV� SUHGRPLQDQWO\� DIIHFWHG� E\� WKHVH�
LQMXULHV�� 6LQFH� WKH� SURVSHULW\� RI� DQ\� QDWLRQ� LV� PDLQO\�
GHSHQGHQW� RQ� WKH� SURSRUWLRQ� RI� LWV� \RXQJ� SHRSOH�
WKHUHIRUH�WKH�GLVDELOLW\�RI�\RXQJ�SHRSOH�LQ�SUHYHQWDEOH�
DFFLGHQWV� PD\� OHDG� WR� ORVV� RI� SRWHQWLDO� UHVRXUFHV�
UHVXOWLQJ� LQ�DGGLWLRQDO� EXUGHQ� WR�ERWK� FRPPXQLW\�DQG�
WKH� HFRQRP\����� )RGGHU� FXWWHU� LQMXULHV� DUH� LQFUHDVLQJ�

GD\�E\�GD\���9HU\�IHZ�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�LQ�
GHYHORSHG� FRXQWULHV� UHJDUGLQJ� LQFLGHQFH� RI� VXFK�
DJULFXOWXUDO� LQMXULHV� DQG� DVVRFLDWHG� DPSXWDWLRQV���
7KHUHIRUH��PRUH�VWXGLHV�DUH�WKH�UHTXLUHG�WR�SURMHFW�WKH�
WUXH� HSLGHPLRORJ\� RI� DJULFXOWXUH� UHODWHG� LQMXULHV� LQ�
GHYHORSHG�DQG�GHYHORSLQJ�FRXQWLHV�� 
7KH�DLP�RI�RXU�VWXG\�ZDV� WR�HYDOXDWH� WKH�SDWWHUQV�RI�
DJULFXOWXUH� UHODWHG� LQMXULHV� E\� IRGGHU� FXWWHU� PDFKLQH�
SUHVHQWHG� WR� RXU� KRVSLWDO�� 7KH� UHVXOWV� RI� RXU� VWXG\�
ZRXOG�KHOS� WR� IRUPXODWH�JXLGHOLQHV�IRU�SUHYHQWLQJ�DQG�
PDQDJLQJ� WKHVH� LQMXULHV�� DOORFDWLRQV� RI� DGHTXDWH�
UHVRXUFHV�DQG�SURYLVLRQ�RI�H[SHUW�RUWKRSHGLF�VXUJHRQV�
WR�WUHDW�WKHVH�LQMXULHV� 
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7KLV� GHVFULSWLYH� VWXG\� ZDV� FRQGXFWHG� LQ� WKH�
'HSDUWPHQW�RI�2UWKRSHGLF�6XUJHU\�DQG�7UDXPDWRORJ\�
DW� /LDTXDW� 8QLYHUVLW\� RI� 0HGLFDO� KHDOWK� VFLHQFHV�
-DPVKRUR� IURP�)HEUXDU\� ����� WR� -DQXDU\� ������7KH�
VWXG\¶V� DSSURYDO� ZDV� REWDLQHG� IURP� (WKLFDO� 5HYLHZ�
&RPPLWWHH��(5&��RI�WKH�LQVWLWXWH��$OO�SDWLHQWV�RI�HLWKHU�
VH[� DQG� DQ\� DJH� ZKR� SUHVHQWHG� WR� DFFLGHQW� DQG�
HPHUJHQF\�GHSDUWPHQW�KDYLQJ�KLVWRU\�RI�IRGGHU�FXWWHU�
PDFKLQH� LQMXU\� ZHUH� LQFOXGHG� LQ� WKH� VWXG\�� 3DWLHQWV�
SUHVHQWLQJ� ZLWK� LQMXULHV� �DPSXWDWLRQV� UHVXOWLQJ� IURP�
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LQGXVWULDO� WRROV� RWKHU� WKDQ� IDUPLQJ� DQG� GLDEHWLF�
SHULSKHUDO� YDVFXODU� DPSXWDWLRQV� ZHUH� H[FOXGHG� IURP�
WKH�VWXG\��$OO�SDWLHQWV�ZHUH� UHVXVFLWDWHG�DFFRUGLQJ� WR�
$GYDQFH� 7UDXPD� /LIH� 6XSSRUW� �$7/6�� SURWRFRO��
,QIRUPHG�ZULWWHQ�FRQVHQW�ZDV�WDNHQ�IURP�HDFK�SDWLHQW�
IRU� VXUJHU\�DQG�SXEOLFDWLRQ��7HWDQXV�SURSK\OD[LV�ZDV�
GRQH� LQ� DOO� FDVHV� DQG� HPSLULFDO� DQWLELRWLFV�
DGPLQLVWHUHG�LQ�HDFK�FDVH�ZHUH�UHFRUGHG�DV�ZHOO��7KH�
HPHUJHQF\� VXUJLFDO� SURFHGXUH� ZDV� SULRULWL]HG� IRU� DOO�
SDWLHQWV�� %RWK� SUHRSHUDWLYH� DQG� SRVWRSHUDWLYH�
UDGLRORJLFDO� SKRWRJUDSKV� ZHUH� DOVR� LQFOXGHG� LQ� WKH�
GDWD�IRU�HDFK�FDVH��'HPRJUDSKLF�GDWD�UHJDUGLQJ�DJH��
VH[��GRPLQDQW�OLPE��VWDWXV�RI�LQMXU\��LQMXU\�WLPH��W\SH�RI�
WUHDWPHQW� JLYHQ� DQG� W\SH� RI� IRGGHU� FXWWHU� PDFKLQH�
XVHG� ZDV� GRFXPHQWHG� DV� ZHOO�� 'DWD� REWDLQHG� DQG�
DQDO\]HG�RQ�6366�YHUVLRQ���� 

5(68/76 

,Q�WKLV�VWXG\��WRWDO����SDWLHQWV�DIIHFWHG�E\�IRGGHU�FXWWHU�
PDFKLQH� ZHUH� SUHVHQWHG�� 2I� DOO� SDWLHQWV�� ��� ������
ZHUH�PDOHV�DQG����������ZHUH�IHPDOHV��:LWK�UHJDUG�
WR�DJH����� ��������ZHUH� LQ�EHWZHHQ���-��� \HDUV�� ���
�������� FDVHV� ZHUH� LQ� EHWZHHQ� ��-��� \HDU�� ���
��������FDVHV�ZHUH�LQ�EHWZHHQ���-���\HDU������������
FDVHV� ZHUH� LQ� EHWZHHQ� ��-��� \HDU� DQG� �� ��������
FDVHV�ZHUH�����\HDUV��0LQLPXP�DJH�ZDV���\HDUV�DQG�
PD[LPXP� DJH� ZDV� ��� \HDUV�� 7KH� PHDQ� DJH� ZDV�
��������� \HDUV�� $ERXW� ��� ������ SDWLHQWV� VXIIHUHG�
ULJKW� XSSHU� OLPE� LQMXU\� ZKLOH� ��� ������ SDWLHQWV�
VXVWDLQHG� OHIW�XSSHU� OLPE� LQMXU\��0DMRULW\� ������Q ����
SDWLHQWV� ZHUH� LQMXUHG� ZKLOH� RSHUDWLQJ� WKH�PDFKLQH� DW�
KRPH� DQG� �� ������ SDWLHQWV� VXVWDLQHG� LQMXULHV� ZKLOH�
ODERULQJ� RXWVLGH� RI� KRPH�� 0DMRULW\� ������ Q ����
SDWLHQWV�ZHUH�LQMXUHG�E\�HOHFWULF�PRWRU�GULYHQ��ZKLOH����
������ZHUH�LQMXUHG�E\�PDQXDO�PDFKLQH��7LPH�RI�LQMXU\�
ZDV� PRVWO\� LQ� WKH� PRUQLQJ� ������ Q ���� IROORZHG� E\�
DIWHUQRRQ� ������ Q ���� DQG� HYHQLQJ� �������� Q ����
'RPLQDQW�KDQG�ZDV�DIIHFWHG�LQ����������FDVHV�DW�WKH�
UDWLR�RI������0DMRULW\�������Q ����SDWLHQWV�ZHUH�LQMXUHG�
E\� HOHFWULF� PRWRU� GULYHQ� ZKHUHDV� ��� ������ SDWLHQWV�
ZHUH� LQMXUHG�E\�PDQXDO�PDFKLQH��$PSXWDWLRQV�RI� WKH�
GLVWDO�SKDODQJHV�ZHUH�WKH�FRPPRQHVW�LQMXULHV�QRWHG�LQ�
���������� SDWLHQWV� �)LJXUH� ,�� IROORZHG� E\� SDOP� DQG�
GRUVXP� RI� WKH� KDQG� LQMXULHV� �������� Q ��� DQG�
DPSXWDWLRQV� DW� FDUSRPHWDFDUSDO� MRLQWV� �������� Q ����
(OERZ�GLVORFDWLRQ�ZDV� WKH� OHDVW�FRPPRQ� LQMXU\�QRWHG�
LQ�RQO\���������SDWLHQW�DV�VKRZQ�LQ�7DEOH�,�� 
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7KHUH� LV� OLPLWHG� GDWD� DYDLODEOH� UHJDUGLQJ� WKH� IRGGHU�
FXWWHU� PDFKLQH� LQMXULHV� LQ� 3DNLVWDQ� DQG� RWKHU�
FRXQWULHV�������:H�FRQGXFWHG�WKLV�VWXG\�WR�HYDOXDWH�WKH�
GHPRJUDSKLF� IHDWXUHV�DQG�SDWWHUQV�RI� LQMXULHV�FDXVHG�
E\� IRGGHU� FXWWHU� PDFKLQH�� 3DNLVWDQ¶V� HFRQRP\� LV�
DJULFXOWXUDO-EDVHG�DQG������RI�WKH�SRSXODWLRQ�EHORQJV�
WR� UXUDO� DUHDV� DQG� GHSHQGV� RQ� DJULFXOWXUH� DQG�
OLYHVWRFN��0RVW�FRPPRQ�W\SH�RI�LQMXU\�ZDV�DPSXWDWLRQ�
LQYROYLQJ� ULJKW� XSSHU� OLPE�DW� GLIIHUHQW� OHYHOV�� SKDODQ[��
KDQG��IRUHDUP�DQG�DUP�DV�VKRZQ�LQ�RWKHU�LQWHUQDWLRQDO�
VWXGLHV������ 6LPLODU� UHVXOWV�ZHUH� VHHQ� LQ� RXU� VWXG\� DV�
KDQG�ZDV� WKH�PRVW� FRPPRQO\� LQMXUHG� SDUW� DQG� GLVWDO�
SKDODQ[�WUDXPDWLF�DPSXWDWLRQ�ZDV�PRUH�IUHTXHQW�WKDQ�
RWKHUV�� 5LJKW� KDQG� ZDV� DIIHFWHG� PRUH� WKDQ� OHIW� DV�
QRWHG�E\�6KUHVWKD����$OO�DJH�JURXSV�DUH�SURQH� WR�JHW�
LQMXUHG�EXW�FKLOGUHQ�EHORZ����\HDUV�RI�DJH�DUH�DIIHFWHG�
PRUH� DQG� WKH� FDXVHV� DUH� SRYHUW\�� ODFN� RI� VFKRROLQJ�
DQG�FRS\LQJ�WKHLU�HOGHUV��-����6LPLODU�UHVXOW�VHHQ�LQ�RXU�
VWXG\�ZKHUH�FKLOGUHQ�DUH�DIIHFWHG�PRUH��&KLOGUHQ�WU\�WR�
FRS\� WKHLU� HOGHUV� DQG� UHVXOW� LQ� GLVDVWURXV� ZULVW� DQG�
KDQG� LQMXULHV�� 7KHUH� LV� WUHQG� WR� GHYHORS� VDIHU� IRGGHU�
FXWWLQJ�PDFKLQHV� LQ� WKH� GHYHORSHG� FRXQWULHV��� ,Q� RXU�
VWXG\� FLUFXPVWDQFH¶V� LQMXU\� ZDV� REVHUYHG� LQ� XSSHU�
OLPEV�RQO\�ZKLOH� LQ� WKH� UHJLRQV�RI�/DKRUH�DQG�6LDONRW�
GRFXPHQWHG� VXFK� LQMXULHV� WR� KHDG�� QHFN�� VFDOS� DQG�
ORZHU�OLPEV���� 
5HVHDUFK� VKRZV� WKDW� IDUPHUV� DUH� RQ� KLJK� ULVN� RI�
DJULFXOWXUH� UHODWHG� LQMXULHV��0DOH� ZRUN�PRUH� LQ� IDUPV�
DQG�PRUH�SURQH� WR� LQMXU\����0DOHV�ZHUH�PRUH� LQMXUHG�

)RGGHU�&XWWHU�0DFKLQH�,QMXULHV 

�� 

,QMXULHV  )UHTXHQF
\ 3HUFHQWDJH� 

$PSXWDWLRQ�RI�GLVWDO�SKDODQJHV �� ���� 

:RXQG�DW�SDOP���GRUVXP�RI�KDQG � ����� 

$PSXWDWLRQ�DW FDUSRPHWDFDUSDO�OHYHO � ����� 

)UDFWXUH�RI�PHWDFDUSDOV � ���� 

$PSXWDWLRQ�DW�OHYHO�RI�ZULVW�MRLQW � ���� 

$PSXWDWLRQ�DW�OHYHO�RI�3,3�MRLQW � ���� 

)UDFWXUH�RI�SKDODQJHV � ��� 

$PSXWDWLRQ�RI�DOO�ILQJHUV�LQFOXG�
LQJ�WKXPE � ��� 

7HQGRQ�ODFHUDWLRQ � ���� 

$PSXWDWLRQ�DW�OHYHO�RI�SUR[LPDO�
IRUHDUP � ���� 

$PSXWDWLRQ�DW�OHYHO�RI�GLVWDO�
IRUHDUP � ��� 

$PSXWDWLRQ�DW�OHYHO�RI�0&3�MRLQW � ��� 

)UDFWXUH�RI�GLVWDO�UDGLXV � ���� 

(OERZ�GLVORFDWLRQ � ���� 
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DV�DOVR�HYLGHQW� LQ�RXU�VWXG\���0HDQ�DJH� LQ�RXU�VWXG\�
ZDV������\HDUV�FRPSDUDEOH�ZLWK�UHVXOWV�RI�6KUHVWKD����
0RVW� RI� WKH� FDVHV� LQ� RXU� VWXG\� KDG� DPSXWDWLRQ� DW�
GLIIHUHQW� OHYHOV� OHDGLQJ� WR� GLVDELOLW\�� GHSHQGHQF\� DQG�
GHIRUPLW\�� <RXQJ� SRSXODFH� ZLWK� ORVV� RI� WKHLU� GLJLWV��
KDQGV� KDG� ZRUVW� LPSDFW� RQ� WKHLU� VRFLRHFRQRPLF�
SV\FKRORJLFDO� VWDWXV�� 7KH� UHKDELOLWDWLRQ� RI� VXFK�
SDWLHQWV� EDFN� WR�ZRUN� VKRXOG� EH� WKH� XOWLPDWH� JRDO� RI�
WUHDWLQJ�VXUJHRQ� 
,W�KDV�EHHQ�REVHUYHG�WKDW�PRVW�RI�VXFK�W\SH�RI�LQMXULHV�
LV�LQIOLFWHG�PDLQO\�GXH�WR�VRPH�QHJOLJHQFH�RQ�WKH�SDUW�
RI� WKH� LQGLYLGXDOV� LQFOXGLQJ� H[KDXVWLRQ�� RYHU-ZRUNHG��
KDVWLQHVV�DQG�RYHUFRQILGHQFH�GXULQJ�RSHUDWLQJ�IRGGHU�
FXWWHU� PDFKLQH������� 7KH� LQFLGHQFH� RI� VXFK� LQMXULHV�
FRXOG� EH� SUHYHQWHG� E\� DGRSWLQJ� YDULRXV� SURWHFWLYH�
PHDVXUHV� VR� DV� WR� UHGXFH� WKH� GLUHFW� FRQWDFW� RI� WKH�
RSHUDWRU� WR� WKH� FXWWLQJ� EODGHV� DQG� LQFOXGH� VKLHOGLQJ�
WKH� IRGGHU� FXWWLQJ� EODGHV�� DGGLWLRQ� RI� IRGGHU� IHHGLQJ�
WXQQHO��� ,Q�UXUDO�DUHDV��KRXVHV�DUH�EXLOW�DW�DJULFXOWXUDO�
VLWHV� ZKLFK� XQSURWHFWHG� HTXLSPHQW� OLNH� IRGGHU� FXWWHU�
PDFKLQH� DUH� HDVLO\� DFFHVVLEOH�� ,Q� WKH� PDMRULW\� RI�
SXEOLVKHG� SDSHUV�� SUHYHQWLYH� PHDVXUHV� DUH� IRFXVHG�
PRVWO\�RQ�EHKDYLRU�PRGLILFDWLRQ�DQG�PHGLFDO�IDFLOLWLHV��
KRZHYHU�� VRPH� DXWKRUV� KDYH� DGYRFDWHG� GHVLJQ�
PRGLILFDWLRQV� IRU� LQMXU\� FRQWURO�� 7KH� HIIHFWLYHQHVV� RI�
VXJJHVWHG�PRGLILFDWLRQV�DQG�LPSOHPHQWDWLRQV�KDV�QRW�
EHHQ�GLVFXVVHG�LQ�WKH�PDMRULW\�RI�SDSHUV��� 
2XU� VWXG\� KDG� IHZ� OLPLWDWLRQV�� 2XU� VDPSOH� VL]H� ZDV�
VPDOO� DQG� FRXOG� QRW� IROORZHG� WKH� UHKDELOLWDWLRQ� RI� RXU�
SDWLHQWV��:H� WKHUHIRUH� UHFRPPHQG� IXUWKHU� VWXGLHV� WR�
FRQILUP� RXU� UHVXOWV�� :H� IXUWKHU� UHFRPPHQG� WKDW�
LQFLGHQFH� RI� VXFK� LQMXULHV� FRXOG� EH� UHGXFHG� WR� D�
JUHDWHU� H[WHQW� E\� LPSOHPHQWLQJ� YDULRXV� SURWHFWLYH�
VWDQGDUG�RSHUDWLQJ�PHDVXUHV�LQFOXGLQJ�SXWWLQJ�DQ�DJH�
UHVWULFWLRQ� WR� SURWHFW� WKH� FKLOGUHQ� IURP� LQIOLFWLQJ� VXFK�
LQMXULHV� DQG� RWKHU� PHDVXUHV� WKDW� UHGXFH� WKH� GLUHFW�
FRQWDFW�RI� WKH�RSHUDWRU�ZLWK� WKH�FXWWLQJ�EODGHV� LQ� WKLV�
UHJDUG�� WKHUH� PXVW� EH� D� UHJXODWRU\� DXWKRULW\� DW� WKH�
QDWLRQDO� DQG� SURYLQFLDO� OHYHOV� ZKLFK� WDNHV� WKH�
UHVSRQVLELOLW\�RI�PRQLWRULQJ�VXFK�SURWHFWLYH�PHDVXUHV��
$ZDUHQHVV�SURJUDPV�VKRXOG�EH�VWDUWHG�ZLWK� WKH�KHOS�
RI�VRFLDO��HOHFWURQLF�DQG�WKH�SULQW�PHGLD�VR�WKDW� OLPEV�
DQG�OLYHV�FDQ�EH�VDYHG�IURP�WKHVH�W\SHV�RI�DFFLGHQWDO�
GHYDVWDWLQJ��FULSSOLQJ�EXW�SUHYHQWDEOH�WUDJHGLHV� 
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$PSXWDWLRQV� RI� WKH� ULJKW-KDQG� GLVWDO� SKDODQJHV� ZHUH�
WKH� PRVW� FRPPRQO\� UHSRUWHG� LQMXULHV� GXH� WR� HOHFWULF�
IRGGHU�FXWWHU�PDFKLQHV�XVHG�DW� KRPH� LQ� WKH�PRUQLQJ�
WLPH�� 0DOH� DGROHVFHQWV� ZHUH� PRUH� SURQH� WR� WKHVH�
LQMXULHV� WKDQ� RWKHUV�� +DYLQJ� D� NQRZOHGJH� UHJDUGLQJ�
LQMXU\�SDWWHUQ�ZLOO�KHOS�WR�WUHDW�DFFRUGLQJO\�DQG�SUHYHQW�
WKLV� WUDJHG\�� ,W� ZDV� UHYHDOHG� WKDW� WKH� DXWRPDWHG�
IRGGHU�FXWWHU�PDFKLQH�XVHG�LQ�WKH�UXUDO�DUHDV�GRHV�QRW�
KDYH� DQ\� VDIHW\� IHDWXUHV� QRU� GR� SHRSOH� KDYH� DQ\�
DZDUHQHVV� DV� WR� WKH� VDIH� KDQGOLQJ� WKH� PDFKLQH��
UHVXOWLQJ� LQ�LQMXULHV�� OLYHV�EHLQJ�GLVUXSWHG�DQG�GUHDPV�
EHLQJ� VKDWWHUHG�� ,W� ZDV� DOVR� YHU\� FOHDU� WKDW� LQ� D�

FRXQWU\�ZKRVH�HFRQRP\� LV�EDVHG�RQ�DJULFXOWXUH�ZLWK�
WKH�PDMRULW\� WKH�SRSXODWLRQ� OLYLQJ� LQ� UXUDO�VHWWLQJV�� WKH�
LQMXU\�VWDWLVWLFV�IURP�DUH�MXVW�WKH�WLS�RI�WKH�LFHEHUJ� 

5(&200(1'$7,21� 

,W�LV�UHFRPPHQGHG�WKDW�WKHUH�PXVW�EH�VRPH�UHJXODWRU\�
DXWKRULW\� DW� WKH� QDWLRQDO� DQG� SURYLQFLDO� OHYHOV� ZKLFK�
WDNHV� WKH� UHVSRQVLELOLW\� RI�PRQLWRULQJ� VXFK� SURWHFWLYH�
PHDVXUHV� LQ� VXFK� W\SH� RI� DJULFXOWXUH-EDVHG�HOHFWULFDO�
DQG� PDQXDO� PDFKLQHV�� *RYHUQPHQW� VKRXOG� WDNH�
DFWLRQ�E\� HVWDEOLVKLQJ�D� FRPPLWWHH� FRPSULVLQJ� RI� WKH�
GHSDUWPHQWV� RI� +HDOWK�� $JULFXOWXUH� 	� ,QGXVWULHV� WR�
FRPH� XS� ZLWK� D� FRPSUHKHQVLYH� SODQ� E\� LQWURGXFLQJ�
VDIHW\� PHDVXUHV� LQ� WKH� GHVLJQ� RI� WKH� PDFKLQHV� DQG�
KHOSLQJ� FRPPXQLWLHV� LQ� WKH� VDIH� KDQGOLQJ� RI� WKHVH�
PDFKLQHV�� 
(WKLFDO� SHUPLVVLRQ�� /LDTXDW�8QLYHUVLW\�RI�0HGLFDO�
	�+HDOWK� 6FLHQFHV�(5&� DSSURYDO� OHWWHU� 1R�� /80+6�
5(&�-�����GDWHG���-��-����� 
&RQIOLFW�RI� LQWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW�
LQ�DXWKRUV� 
)XQGLQJ�� 7KHUH�ZDV�QR� IXQGLQJ� IURP�DQ\� DJHQF\�
RU�LQVWLWXWLRQ� 

$87+25�&2175,%87,216 

7XQLR�=+� 'DWD�FROOHFWLRQ 
-KDWL\DO�5$� 0HWKRGRORJ\�ZULWLQJ 
-RNKLR�0)�� $UWLFOH�ZULWLQJ 
$OL�60�� 'DWD�DQDO\VLV 
%DORFK�5$� /LWHUDWXUH�UHYLHZ 
0DNKGRRP�$�� 3URRI�UHDGLQJ 

5()(5(1&(6 

�� .DODLVHOYDQ� 3�� .HVDYDQ� 3�� .XPDU� 63��
.DUWKLNH\DQ�0��%DOXYHQNDWHVK�6��)DEULFDWLRQ�DQG�
3HUIRUPDQFH�0HDVXUHPHQW� RI�0DQXDOO\� 3RZHUHG�
)RGGHU� FXWWHU�� ,QW� -� 6FL� (QJ� 5HV�� ������������-
���� 

�� 6KLQGH�-6��3DQGLW�69�� /RNDSXUH�5%��.DGDP�6-��
0RGHOOLQJ� DQG� 'HYHORSPHQW� RI� &KDII� FXWWHU�
PDFKLQH��,QW�5HV�-�(QJ�7HFK�������������������-
���� 

�� 5DEEDQL� 0-�� +DT� $8�� $VODP� )�� .KDQ� +�� 7DUDU�
01��)RGGHU�&XWWHU��7RND��,QMXULHV��D���3UHYHQWDEOH�
7UDJHG\�� 2XU� ([SHULHQFH� DW� -LQQDK� +RVSLWDO�
/DKRUH��3DN�-�RI�3ODVW�6XUJ����������������-��� 

�� &K� 1$�� $]HHP� 0�� ,TEDO� 0=�� &K� $$�� )RGGHU�
&XWWHU� $PSXWDWLRQV-(YDOXDWLRQ� RI�5LVN� )DFWRUV�� -�
3DN�2UWKRS�$VVRF�����������������-�� 

�� 3DWLO� 6�� -DLQ� +�� 5DXW� -�� .DOLNDWH� 7�� *DQGKL� 9��
'HVLJQ� 	�0RGLILFDWLRQ� RI� &KDII� &XWWLQJ�0DFKLQH��
,QW�5HV�-�(HQJ�7HFK������������������-��� 

�� $KPHG�6��+DPLG�.��6KDELU�)�� /DWLI�$��3DWWHUQ� RI�
)RGGHU�&XWWLQJ�0DFKLQH�,QMXULHV�LQ�6LDONRW�5HJLRQ��
3-0+6�������������������-����� 

�� (GHW� *(�� (WLP� 1$�� &KLOG� ODERXU� LQ� DJULFXOWXUH�
DPRQJ� SRRU� UXUDO� KRXVHKROGV�� 6RPH� LVVXHV� DQG�
IDFWV��(XU�-�3K\VLFDO�$JUL�6FL���������������-�� 

�� (PHW�0��%H\KXQ�1(��.RVDQ�=��$VODQ�6��8]NHVHU�

=DPLU�+XVVDLQ�7XQLR� 5L]ZDQ�$OL�-KDWL\DO��0XKDPPDG�)DUD]�-RNKLR��6\HG�0XKDPPDG�$OL��5DKHHO�$NEDU�%DORFK� $VDGXOODK�0DNKGRRP 

�� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/�-�-81(�������9RO�����1R���� 

0�� &DNLU� =*�� $QLPDO-UHODWHG� LQMXULHV��
HSLGHPLRORJLFDO� DQG� PHWHRURJLFDO� IHDWXUHV�� $QQ�
$JULF�(QYLURQ�0HG�����������������-���� 

�� $NUDP� 0�� *XO]DU� 05�� 1D]LP� 0�� ,TEDO� -��
$JULFXOWXUDO� PDFKLQHV� LQMXULHV�� LQFHGHQFH��
3URIHVVLRQDO�0HG�-������������������-���� 

��� 0HKPRRG� 5�� $]L]� 6�� -HKDQ� 6�� $WHHT� 0��
$JULFXOWXUH� 5HODWHG� ,QMXULHV�� 6SHFWUXP� 	�
PDQDJHPHQW� RXWFRPH� LQ� JHQHUDO� VXUJLFDO� XQLW��
3URIHVVLRQDO�0HG�-�������������������-��� 

��� 6KUHVWKD� .0�� 6KUHVWKD� %�� .DQGHO� 35�� %DUDO� 5��
3DQGH\� $�� 6LQJK� *3�� )RGGHU� &XWWHU� 0DFKLQH�
,QMXULHV�RI�+DQG��-8&06����������������-�� 

��� .XPDU� $�� 6LQJK� -.�� ���� 'LVDEOLQJ� IDUP� LQMXULHV�
DQG� VDIHW\� LQWHUYHQWLRQV�� DQ� ,QGLDQ� VWXG\�� ,QMXU\�
3UHYHQWLRQ���������������-�� 

��� 7KRPDV�$*��0DP�0.��-RKQ�%��*HRUJH�.��3DWWHUQ�
RI�KDQG�LQMXULHV��,QGLDQ�3HGLDWU�����������������-�� 

��� 7LZDUL� 36�� *LWH� /3�� 'XEH\� $.�� .RW� /6��

$JULFXOWXUDO� LQMXULHV� LQ� &HQWUDO� ,QGLD�� QDWXUH��
PDJQLWXGH�� DQG� HFRQRPLF� LPSDFW�� -� $JUL� 6DI�
+HDOWK����������������-�����GRL�������������������� 

��� 6KUHVWKD� .0�� 3DQGH\� $�� 6KUHVWKD� %�� 3DWWHUQ� RI�
+DQG� ,QMXULHV� LQ� D� 7HDFKLQJ� +RVSLWDO� RI� D�
'HYHORSLQJ�&RXQWU\��-�8QLY�&ROO�0HG�6FL���������
�������-��� 

��� .DUWWXQHQ� -3�� 5DXWLDLQHQ� 5+�� ���� *HQGHU�
GLIIHUHQFHV� LQ� ZRUN� WDVNV� DQG� LQMXULHV� LQ�
DJULFXOWXUH��,QMXU\�3UHYHQW������������$���–$���� 

��� $NGXU� 2�� 2]NDQ� 6�� 'XUXNDQ� 3�� $YVDURJXOODUL� /��
.R\XQFX� 0�� ,NL]FHOL� ,�� 0DFKLQH� UHODWHG� IDUP�
LQMXULHV� LQ� 7XUNH\�� $QQ� $JULF� (QYLURQ� 0HG�������
���������-��� 

��� .XPDU� $�� 9DUJKHVH� 0�� 0RKDQ� '�� (TXLSPHQW-
UHODWHG� LQMXULHV� LQ� DJULFXOWXUH�� $Q� LQWHUQDWLRQDO�
SHUVSHFWLYH�� ,QMXU\� &RQWURO� 6DIHW\� 3URPRWLRQ��
���������������-���� 

)RGGHU�&XWWHU�0DFKLQH�,QMXULHV 

�� 

$87+25�$)),/,$7,21� 
 

'U��=DPLU�+XVVDLQ�7XQLR��&RUUHVSRQGLQJ�$XWKRU� 
$VVLVWDQW�3URIHVVRU� 
/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�DQG�+HDOWK�6FLHQFHV 
�/80+6���-DPVKRUR��6LQGK-3DNLVWDQ� 
(PDLO��]DPLU�KXVVDLQ#JPDLO�FRP 
 
'U��5L]ZDQ�$OL�-KDWL\DO 
&RQVXOWDQW�2UWKRSHGLF�6XUJHRQ� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��0XKDPPDG�)DUD]�-RNKLR 
$VVLVWDQW�3URIHVVRU� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��6\HG�0XKDPPDG�$OL 
$VVRFLDWH�3URIHVVRU� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��5DKHHO�$NEDU�%DORFK 
&RQVXOWDQW�2UWKRSHGLF�6XUJHRQ� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��$VDGXOODK�0DNKGRRP 
3URIHVVRU� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ�� 


