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,1752'8&7,21 
7KH� 3KLOLSSLQHV� LV� UDQNHG� IRXUWK� DIWHU� 8QLWHG�
6WDWHV�� &KLQD� DQG� ,QGLD� DV� WKH� FRXQWULHV� ZLWK�
WKH� KLJKHVW� QXPEHU� RI� GLVDVWHUV� RYHU� WKH� SDVW�
WZHQW\� \HDUV� �812'55� DQG� &5('�� �������
)ORRGLQJ� LV� WKH� PRVW� IUHTXHQW� GLVDVWHU� H[SHUL�
HQFHG� LQ� WKH�&RXQWU\�DQG�0HWURSROLWDQ�0DQLOD�

KDV�EHHQ�LQGLFDWHG�DV�WKH�PRVW�IORRG�SURQH�DUHD��
0DULNLQD�&LW\�ZKLFK�LV�SDUW�RI�0HWUR�0DQLOD�LV�
QRW�H[HPSWHG�IURP�WKH�IORRGLQJ�SUREOHPV�IDFHG�
E\� WKH� 0HWURSROLV�� )ORRGLQJ� LQ� WKH� FLW\� ZDV�
UHSRUWHG�WR�KDYH�LQWHQVLILHG�RYHU�WKH�\HDUV��ZLWK�
VRPH�ZULWHUV� OLQNLQJ� LW� WR� WKH� \HDU� �����ZKHQ�
LPSDFWV�VWDUWHG� WR�EH� IHOW�E\� WKH�SRSXODWLRQ�� ,Q�
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5(6($5&+�3$3(5 

KWWS���G[�GRL�RUJ���������MXVW�Y��L��� 

.H\ZRUGV�� )ORRGLQJ�� IORRG� HDUO\� ZDUQLQJ� V\VWHP�� IORRG� ULVN� UHGXFWLRQ�� %DUDQJD\� 7XPDQD�����
0DULNLQD�&LW\� 

$%675$&7 
:LWK� FHQWUDO� HPSKDVLV� RQ� SHRSOH� DW� ULVN�� SURSHUW\� DQG� FRVW� HIIHFWLYHQHVV�� IORRG� HDUO\� ZDUQLQJ�
V\VWHP�KDV�EHHQ�UHFRPPHQGHG� LQ�PRVW� IORRG�ULVN�UHGXFWLRQ� OLWHUDWXUHV�DQG�JOREDO� IUDPHZRUNV��
)RU� LQVWDQFH�� WKH� 6HQGDL� )UDPHZRUN� IRU�'LVDVWHU�5LVN� 5HGXFWLRQ�� ����-������ RQ� WKH� VHYHQWK�
WDUJHW�HPSKDVL]HV�RQ�WKH�QHHG�IRU�DQ�LQFUHDVH�LQ�WKH�DYDLODELOLW\�DQG�DFFHVVLELOLW\�RI�HDUO\�ZDUQ�
LQJ�V\VWHPV��7KH�81�6XVWDLQDEOH�'HYHORSPHQW�*RDO�WKLUWHHQ��DOVR�VWUHVVHV�RQ�LPSURYLQJ�LQVWLWX�
WLRQDO� FDSDFLW\� IRU� HDUO\� ZDUQLQJ� V\VWHPV�� 7R� SURPRWH� WKHVH� GHYHORSPHQW� DJHQGD�� HYDOXDWLQJ�
HDUO\�ZDUQLQJ�V\VWHP�ZRXOG�KHOS�LGHQWLI\�EHVW�SUDFWLFHV�WKDW�FDQ�EH�UHSOLFDWHG�LQ�RWKHU�FRPPXQL�
WLHV��7KLV�VWXG\�WKHUHIRUH�HYDOXDWHV�IORRG�HDUO\�ZDUQLQJ�V\VWHP�LQ�%DUDQJD\�7XPDQD�LQ�0DULNL�
QD�&LW\�RI�WKH�3KLOLSSLQHV�XVLQJ�0XOWL-FULWHULD�$QDO\VLV��0&$��DQG�RXWOLQH�UHFRPPHQGDWLRQV�IRU�
LWV� LPSURYHPHQW�� /HVVRQV� IRU� LPSOHPHQWDWLRQ� LQ� RWKHU� HPHUJLQJ� HFRQRPLHV� DUH� DOVR� RXWOLQHG��
'DWD�ZHUH�REWDLQHG�IURP�����KRXVHKROGV�WKURXJK�TXHVWLRQQDLUH�DGPLQLVWHULQJ�DQG�NH\�LQIRUP�
DQW�LQWHUYLHZ�IURP�WKH�YDULRXV�LQVWLWXWLRQV�LQYROYHG�LQ�IORRG�ULVN�UHGXFWLRQ�LQ�WKH�EDUDQJD\��2Q�D�
UDWLR�VFDOH�RI�]HUR�WR�RQH�ZKHUH�RQH�LV�WKH�KLJKHVW�VFRUH�DQG�]HUR�LV�WKH�ORZHVW�VFRUH��WKH�VFRUH�IRU�
RYHUDOO�HIIHFWLYHQHVV�RI�WKH�ZDUQLQJ�V\VWHP�ZDV��������7KLV�LQGLFDWHV�WKDW��WKH�V\VWHP�LV�H[WUHPHO\�
HIIHFWLYH�VLQFH�IDLOXUHV�DVVRFLDWHG�LQ�WKH�RSHUDWLRQ�RI�IORRG�HDUO\�ZDUQLQJ�V\VWHP�KDYH�EHHQ�VLJ�
QLILFDQWO\� UHGXFHG�� *KDQD� DQG�PDQ\� RWKHU� HPHUJLQJ� FRXQWULHV� ZKLFK� KDYH� UHFHQWO\� LQVWDOOHG�
HDUO\�ZDUQLQJ�V\VWHPV�FDQ�WKHUHIRUH�OHDUQ�IURP�WKH�0DULNLQD¶V�H[SHULHQFH�� 
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 ZLWK�81'3�UHFHQWO\�KDV� LQLWLDWHG� WKH�&RPPX�
QLW\�5HVLOLHQFH� WKURXJK�(DUO\�:DUQLQJ�6\VWHP�
�&5(:�� SURMHFW� LQ� ����� �8QLWHG�1DWLRQV� 'H�
YHORSPHQW� 3URJUDPPH�� ������� 7KH� HIIHFWLYH�
QHVV�RI�WKH�HDUO\�ZDUQLQJ�V\VWHP�ZDV�DQDO\]HG�
EDVHG�RQ�KRZ�LW�ZDV�DEOH�WR�SHUVXDGH�WKH�SRSX�
ODWLRQ� DW� ULVN� WR� SURWHFW� WKHPVHOYHV� EHIRUH�
IORRGLQJ�DQG�WKH�HIIHFWV�LW�KDV�KDG�RQ�UHGXFLQJ�
IORRG�LPSDFWV��7KH�SDSHU�VWDUWV�ZLWK�D�WKHRUHWL�
FDO� XQGHUVWDQGLQJ� RI� IORRG� HDUO\� ZDUQLQJ� V\V�
WHPV��7KLV� LV� WKHQ� IROORZHG�E\�DQ�RYHUYLHZ�RI�
WKH� OHYHO� RI� LQWHJUDWLRQ� RI� HDUO\� ZDUQLQJ� V\V�
WHPV� LQ� IORRG� ULVN� PDQDJHPHQW� LQ� HVSHFLDOO\�
GHYHORSLQJ� FRXQWULHV�� 7KH� QH[W� VHFWLRQ� GH�
VFULEHV� WKH� UHVHDUFK� PHWKRGRORJ\� IROORZHG� E\�
WKH�GLVFXVVLRQ�RI�WKH�ILQGLQJV�LQFOXGLQJ�OHVVRQV�
WKDW� FDQ� EH� OHDUQW� E\� RWKHU� FRXQWULHV�� &RQFOX�
VLRQ�DQG�UHFRPPHQGDWLRQ�DUH�UHSUHVHQWHG�DW�WKH�
ODVW�VHFWLRQ�RI�WKH�SDSHU�� 
 
7KHRUHWLFDO�XQGHUVWDQGLQJ�RI�IORRG�HDUO\�
ZDUQLQJ�V\VWHP 
)ORRG�HDUO\�ZDUQLQJ�LV�D�V\VWHP�RI�GDWD�FROOHF�
WLRQ�DQG�DQDO\VLV��XQGHUWDNHQ�WR�SURYLGH�WLPHO\�
LQIRUPDWLRQ�RQ�IXWXUH�RU�RQJRLQJ�HYHQWV�WR�SUR�
GXFH� DQ� DSSURSULDWH� UHVSRQVH� ZLWK� WKH� DLP� WR�
UHGXFH� ORVVHV� RU� GDPDJH� �6lWWHOH� HW� DO�� ��������
$FFRUGLQJ� WR�8QLWHG�1DWLRQV� �������� DQ� HIIHF�
WLYH� DQG�SHRSOH-FHQWHUHG� HDUO\�ZDUQLQJ� V\VWHP�
FRPSULVHV�WKH�IROORZLQJ�HOHPHQWV� 
 
.QRZOHGJH�RI��ULVN�� 
5LVN�WR�IORRGLQJ�KDV�WR�EH�ZHOO�XQGHUVWRRG�E\�
DOO�VWDNHKROGHUV�IRU�HIIHFWLYH�SUHGLFWLRQ��WLPH�
O\�DQG�DSSURSULDWH�UHVSRQVH� 

 
0RQLWRULQJ� DQG� IRUHFDVWLQJ� RI� WKH� KD]DUGV��
8UJHQW�QHHG�IRU�D�UHOLDEOH�VFLHQWLILF�EDVLV�IRU�
SUHGLFWLRQV�DQG�FRQWLQXRXV�PRQLWRULQJ�ZKLFK�
VKRXOG� QRW� RQO\� EH� WHFKQLFDO� EXW� PRVW� LP�
SRUWDQWO\�SHRSOH-FHQWHUHG�� 

 
&RPPXQLFDWLQJ�DOHUW�DQG�ZDUQLQJV�� 
&OHDUO\�VWDWHG�PHVVDJH�DQG�FDXWLRXVO\�VHOHFW�
HG� GLVVHPLQDWLRQ� FKDQQHO� ZLWK� WKH� WDUJHWHG�
SRSXODWLRQ�DW�WKH�FHQWHU�RI�WKH�GHFLVLRQ�PDN�
LQJ�� 
 

/RFDO�FDSDELOLWLHV�WR�UHVSRQG�WR�WKH�ZDUQLQJ��
1HHG� IRU� DSSURSULDWH� UHVSRQVH� WR� WKH� ZDUQ�
LQJV��7KH�LQLWLDO�GXW\�UHVWV�RQ�WKH�HPHUJHQF\�
UHVSRQVH�DJHQFLHV�EXW�LV�HTXDOO\�LPSRUWDQW�� 

$J\HL�HW�DO� �� 

������ WZHQW\-VHYHQ� SHUFHQW� RI� 0DULNLQD� ZDV�
FODVVLILHG�DV�D�IORRG-SURQH�DUHD�ZLWK�DQ�HVWLPD�
WLRQ�RI�RYHU��������KRPHV�H[SRVHG�WR�IORRGLQJ�
�=ROHWD-1DQWHV�� ������� )ORRGLQJ� KDV� SURJUHV�
VLYHO\�EHFRPH�D�SHUHQQLDO�SUREOHP�LQ�ZKLFK�DOO�
WKH� FLW\� GZHOOHUV� KDYH� WR� HQGXUH�� � 6DOYDGRU�
�������LQGLFDWHV�WKDW��IORRG�ULVN�UHGXFWLRQ�LQ�WKH�
FLW\� VWDUWHG� DV� IDU� EDFN� DV� WKH� \HDU� ������ 6KH�
DGGV� WKDW�� PHDVXUHV� DGRSWHG� WR� UHGXFH� ULVN� LQ�
WKH� FLW\� ZHUH� PRVWO\� VWUXFWXUDO�� DLPLQJ� WR� UH�
GXFH�SUREDELOLW\�RI� IORRGLQJ��0HWKRGV�DGRSWHG�
LQFOXGHG�� GUHGJLQJ� RI� ZDWHUZD\V�� GHVLOWLQJ� RI�
GUDLQDJH� RXWIDOOV�� GH-FORJJLQJ� RI� GUDLQDJH� ODW�
HUDOV� DQG� GHVLJQDWLRQ� RI� HYDFXDWLRQ� FHQWHUV��
7KH� FLW\�� DIWHU� UHDOL]LQJ� WKH� LPSDFWV� IURP� 7\�
SKRRQ� 2QGR\� LQ� 6HSWHPEHU� ����� GHFLGHG� WR�
XQGHUWDNH� LPSDFW� UHGXFWLRQ� PHDVXUHV� KHQFH�
LPSOHPHQWHG� IORRG� (DUO\� :DUQLQJ� 6\VWHP� LQ�
������ 
 
:LWK�FHQWUDO� HPSKDVLV�RQ�SHRSOH�DW� ULVN��SURS�
HUW\�DQG�FRVW�HIIHFWLYHQHVV��IORRG�HDUO\�ZDUQLQJ�
V\VWHP� KDV� EHHQ� UHFRPPHQGHG� LQ� PRVW� IORRG�
ULVN� UHGXFWLRQ� OLWHUDWXUHV� DQG� JOREDO� IUDPH�
ZRUNV��)RU�LQVWDQFH��WKH�8QLWHG�1DWLRQV��������
LGHQWLILHG� HDUO\� ZDUQLQJ� V\VWHP� DV� D� FRVW-
HIIHFWLYH�WRRO�WKDW�FDQ�VLJQLILFDQWO\�KHOS�UHGXFH�
YXOQHUDELOLW\�� HQKDQFH� SUHSDUHGQHVV� DQG� UH�
VSRQVH� WR� YDULRXV� QDWXUDO� KD]DUGV�� 7KH� 6HQGDL�
)UDPHZRUN�IRU�'LVDVWHU�5LVN�5HGXFWLRQ�RQ�WKH�
VHYHQWK� WDUJHW� HPSKDVL]HV� RQ� WKH� QHHG� IRU� DQ�
LQFUHDVH� LQ� WKH� DYDLODELOLW\� DQG� DFFHVVLELOLW\� RI�
HDUO\� ZDUQLQJ� V\VWHPV�� ,Q� DGGLWLRQ�� WKH� 81�
6XVWDLQDEOH�'HYHORSPHQW�*RDO� WKLUWHHQ��ZKLFK�
FDOOV� IRU� XUJHQW� DFWLRQ� DJDLQVW� FOLPDWH� FKDQJH�
LQWHQGV� LQ� WDUJHW� WKUHH� WR� LPSURYH� WKH� LQVWLWX�
WLRQDO� FDSDFLW\� IRU� HDUO\� ZDUQLQJ� V\VWHPV��
+HQFH��HYDOXDWLQJ�HDUO\�ZDUQLQJ�V\VWHP�ZRXOG�
KHOS�LGHQWLI\�EHVW�SUDFWLFHV�WKDW�FDQ�EH�UHSOLFDW�
HG� LQ� RWKHU� FRPPXQLWLHV�� IDFWRUV� WKUHDWHQLQJ�
WKHLU�VXVWDLQDELOLW\�DQG�DUHDV�WKDW�QHHG�LPSURYH�
PHQW� IRU� RSWLPXP� RSHUDWLRQ�� � (YDOXDWLRQ� ZLOO�
DOVR�KHOS�LQ�LGHQWLI\LQJ�DSSURSULDWH�DQG�LQQRYD�
WLYH�VWUDWHJLHV�LQ�LPSURYLQJ�WKH�V\VWHP�DV�FDOOHG�
IRU�GXULQJ� WKH�PXOWL-KD]DUG�HDUO\�ZDUQLQJ�FRQ�
IHUHQFH�KHOG�LQ�0H[LFR�IURP���-���0D\������� 
 
7KLV� SDSHU� WKHUHIRUH� DVVHVVHV� WKH� HIIHFWLYHQHVV�
RI�IORRG�HDUO\�ZDUQLQJ�V\VWHP�LQ�%DUDQJD\�7X�
PDQD� LQ�0DULNLQD� &LW\� RI� WKH� 3KLOLSSLQHV� DQG�
GLVFXVVHV�LPSOLFDWLRQV�DQG�OHVVRQV�IRU�HPHUJLQJ�
FRXQWULHV� VXFK� DV� *KDQD� WKDW� LQ� SDUWQHUVKLS�
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0XOWL-FULWHULD�DQDO\VLV�RI�IORRG�HDUO\�ZDUQLQJ�V\VWHP�LQ�%DUDQJD\�7XPDQD��� �� 

VXHV� DV� IDFWRUV� DIIHFWLQJ� HIIHFWLYH� IRUHFDVWLQJ�
DQG�ZDUQLQJ��7KHVH�ZHDNQHVVHV�DIIHFW�WKH�FRS�
LQJ�DQG�UHVSRQVH�DELOLWLHV�RI�WKH�PRVW�YXOQHUDEOH�
SRSXODWLRQ��:KDW�PDNHV� WKH� HDUO\�ZDUQLQJ� V\V�
WHP� LPSOHPHQWHG� LQ�0DULNLQD�&LW\�D�EHVW�SUDF�
WLFH� IRU� RWKHU� GHYHORSLQJ� FRXQWULHV� LV� LWV� DELOLW\�
WR�VLJQLILFDQWO\�UHGXFH�WKHVH�ZHDNQHVVHV� 
 
,Q� -XQH� ������*KDQD� UHFRUGHG� D�PDVVLYH� IORRG�
GLVDVWHU�ZKLFK�UHVXOWHG�LQ�GHVWUXFWLRQ�RI�SURSHU�
WLHV� VXFK� DV� KRXVHV�� EULGJHV� DQG� VKRSV��'XH� WR�
LQFUHDVHG� IORRG� GLVDVWHUV� LQ� *KDQD�� LQYHVWPHQW�
LQ� EXLOGLQJ� D� UHVLOLHQW� HDUO\� ZDUQLQJ� V\VWHP� LV�
HVVHQWLDO� IRU� VDYLQJ� OLYHV�DQG�SURSHUWLHV�RI�FLWL�
]HQV��$V�D�UHVXOW��*KDQD�KDV�UHDOL]HG�WKH�QHFHV�
VLW\�RI�HDUO\�ZDUQLQJ�V\VWHP�DQG� LQ�SDUWQHUVKLS�
ZLWK�81'3�KDV�LQLWLDWHG�WKH�&RPPXQLW\�5HVLOL�
HQFH� WKURXJK� (DUO\� :DUQLQJ� 6\VWHP� �&5(:��
SURMHFW� LQ�������7KH�REMHFWLYH�RI� WKH�&5(:�LV�
WR�GHYHORS�FDSDFLWLHV�LQ�*KDQD�WR�UHGXFH�GLVDVWHU�
ULVN�E\�SXWWLQJ�LQ�SODFH�DQ�LQWHJUDWHG�HDUO\�ZDUQ�
LQJ� V\VWHP� WKDW� LV� ERWK� VFLHQWLILF� DQG� SHRSOH-
FHQWHUHG��$�*KDQDLDQ�VWXG\�KDV�HVWDEOLVKHG�WKDW�
FUHDWLQJ� RI� HDUO\� ZDUQLQJ� V\VWHP� LV� LQIOXHQFHG�
E\� GHSDUWPHQWDO� FRRSHUDWLRQ�� KXPDQ� UHVRXUFH�
H[SHUWLVH�� UHVLGHQWV¶� DZDUHQHVV� FUHDWLRQ� DQG�
SURYLVLRQ�RI�IXQGV��'MLPHVDK�HW�DO�����������7KH�
H[SHULHQFHV� RI� 0DULNLQD� &LW\� FDQ� WKHUHIRUH�
VHUYH� DV� D� JUHDW� LQVLJKW� IRU� WKH� LPSOHPHQWDWLRQ�
RI�WKH�SURMHFW�LQ�*KDQD� 
 
5(6($5&+�6(77,1*�$1'�0(7+2'2/�
2*< 
5HVHDUFK�VHWWLQJ 
7KH� UHVHDUFK� ZDV� FRQGXFWHG� LQ� 0DULNLQD� &LW\�
ZKLFK� LV�RQH�RI� WKH�VL[WHHQ�FLWLHV� LQ�0HWUR�0D�
QLOD� 5HJLRQ� RI� WKH� 3KLOLSSLQHV�� 0DULNLQD� &LW\�
KDV� VL[WHHQ� EDUDQJD\V� EXW� 7XPDQD� KDV� EHHQ�
LGHQWLILHG� E\� DXWKRULWLHV� DV� WKH�PRVW� YXOQHUDEOH�
WR�IORRGLQJ��7XPDQD��GHSLFWHG�E\�)LJ���WKHUHIRUH�
VHUYHG�DV�WKH�FDVH�IRU�WKH�VWXG\���7XPDQD��ZLWK�D�
SRSXODWLRQ�RI��������DFFRUGLQJ�WR�WKH������FHQ�
VXV�� LV� WKH�WKLUG�PRVW�SRSXODWHG�EDUDQJD\�LQ�WKH�
FLW\�� 
 
7KH�ORFDWLRQ�RI�WKH�EDUDQJD\�UHQGHUV�LW�YXOQHUD�
EOH� WR� IORRGLQJ� VLQFH� LW� LV� D� ORZ-O\LQJ� DUHD� WR�
ZKLFK� UXQRII� IURP� WKH�6LHUUD�0DGUH�0RXQWDLQV�
GUDLQV��,Q�DGGLWLRQ��WKH�0DULNLQD�5LYHU��ZKLFK�LV�
UHSRUWHG� DV� WKH� PDLQ� VRXUFH� RI� IORRGLQJ� LQ� WKH�
FLW\��GLYLGHV� WKH�EDUDQJD\� LQWR� WZR�DV�VKRZQ�LQ�
)LJ����7KH�0DULNLQD�5LYHU��ZLWK�DQ�HQWLUH�OHQJWK� 

IRU�KRXVHKROGV�WR�EH�DZDUH�RI�ZKDW�WKH\�KDYH�
WR� GR� GXULQJ� VXFK� WLPHV� �2OXUXQIHPL� HW� DO�
������� 
 

)ORRG�HDUO\�ZDUQLQJ�V\VWHP�LQ�GHYHORSLQJ�
FRXQWULHV 
'HYHORSLQJ�FRXQWULHV�KDYH�EHHQ�LQGLFDWHG�WR�EH�
WKH�PRVW�YXOQHUDEOH�WR�WKH�LPSDFWV�IURP�FOLPDWH�
YDULDELOLW\� DQG� FOLPDWH� FKDQJH�� � &RQVLGHULQJ�
GHYHORSPHQWDO�FKDOOHQJHV�VXFK�DV�XQFRQWUROOHG�
XUEDQL]DWLRQ�� SRYHUW\�� ORZ� DGDSWLYH� FDSDFLWLHV��
OLPLWHG�IXQGV�IRU�GLVDVWHU�ULVN�UHGXFWLRQ��LPSOH�
PHQWLQJ� HIIHFWLYH� IORRG� HDUO\� ZDUQLQJ� V\VWHP�
FDQQRW� EH� QHJOHFWHG� LQ� IORRG� ULVN�PDQDJHPHQW�
LQ�WKHVH�FRXQWULHV��9HU\�VXFFHVVIXO�FRPPXQLW\-
EDVHG� IORRG� HDUO\� ZDUQLQJ� V\VWHPV� KDYH� EHHQ�
GHYHORSHG�LQ�WKH�$VLDQ�FRXQWULHV�VXFK�DV�,QGLD��
3KLOLSSLQHV��1HSDO�DQG�3DNLVWDQ�DV�LQGLFDWHG�E\�
0DFKHUHUD�DQG�&KLPEDUL���������2Q�WKH�FRQWUD�
U\��LQ�$IULFD��QRW�PXFK�HIIRUW�KDV�EHHQ�GRQH�LQ�
LPSOHPHQWLQJ� HIIHFWLYH� IORRG� HDUO\� ZDUQLQJ�
V\VWHP�� $FFRUGLQJ� WR� 2XLNRWDQ� HW� DO� ��������
WKH\�DUH�HLWKHU�QRW� LPSOHPHQWHG� LQ�PRVW�RI� WKH�
FRXQWULHV� RU� DUH� LQHIIHFWLYH� DW� LPSOHPHQWHG�
SODFHV��)RU�H[DPSOH��LQ�*KDQD�WKRXJK�WKHUH�DUH�
QR� LPSOHPHQWHG� IORRG� HDUO\� ZDUQLQJ� V\VWHP��
KRZHYHU� WKH� PHWHRURORJLFDO� GHSDUWPHQW� SUR�
GXFHV�VHDVRQDO�IRUHFDVW�DQG�LVVXHV�ZDUQLQJV�RQ�
SRVVLEOH� KHDY\� UDLQIDOO�� $FFRUGLQJ� WR� $WWLSRH�
������� DQG� $ERDJ\H� �������� WKHVH� ZDUQLQJV�
PRVW� RIWHQ� GR� QRW� JHW� WR� WKH� PRVW� YXOQHUDEOH��
7KLV�LV�EHFDXVH��WKH�ZDUQLQJV�DUH�LVVXHG�LQ�(QJ�
OLVK�ZKLFK�LV�WKH�RIILFLDO� ODQJXDJH�RI�WKH�FRXQ�
WU\� EXW� PRVW� RI� WKH� SHRSOH� VWD\LQJ� DW� IORRG�
SURQH� DUHDV� DUH� LOOLWHUDWH�ZKR� FDQ¶W� UHDG��ZULWH�
RU� XQGHUVWDQG�� $ERDJ\H� DGGV� WKDW�� QRW� DOO� WKH�
YXOQHUDEOH�SHRSOH�DW�WKH�IORRG�SURQH�DUHDV�KDYH�
DFFHVV� WR� WHOHYLVLRQ�� UDGLR� DQG� SULQW� PHGLD�
ZKHUH�ZDUQLQJV�DUH�FRPPXQLFDWHG�DQG�WKH�IHZ�
ZKR�KDYH�DFFHVV��ZLWK�WKH�SUREOHP�RI� IUHTXHQW�
SRZHU� RXWDJHV� RQO\� H[DFHUEDWHV� WKHLU� YXOQHUD�
ELOLW\�WR�IORRGLQJ��$V�LQ�WKH�FDVH�RI�*KDQD��1L�
JHULD� KDV� QR� IORRG� HDUO\� ZDUQLQJ� V\VWHP� EXW�
LVVXHV� ZHDWKHU� IRUHFDVWV� DQG� VHDVRQDO� UDLQIDOO�
SUHGLFWLRQ� IURP� WKH� PHWHRURORJLFDO� DJHQF\��
$FFRUGLQJ�WR�2ORUXQIHPL�HW�DO���������WKH�PHV�
VDJHV�DUH�RIWHQ� WRR�JHQHUDO� DQG�QRW� WDUJHWHG�DW�
DQ\� VSHFLILF� FRPPXQLWLHV�� ,Q� RWKHU� $IULFDQ�
FRXQWULHV�� %DXGRLQ� HW� DO�� �������� %DXGRLQ� DQG�
:ROGH-*HRUJLV��������KDYH�LQGLFDWHG�FRPPX�
QLFDWLRQ�JDS�� ODFN�RI� SDUWLFLSDWLRQ�RI� YXOQHUD�
EOH� SRSXODWLRQ� �WRS� GRZQ� DSSURDFK��� WUXVW� LV- 
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,QWHQVH�UDLQIDOO�FDXVHG�E\�D�KDEDJDW��VRXWKZHVW�
PRQVRRQ�� EURXJKW� IORRGV� IRU� WZR� FRQVHFXWLYH�
\HDUV�LQ�0HWUR�0DQLOD��+DEDJDW�VWDUWHG�LQ������
DQG�ZDV�HQKDQFHG�E\�WKUHH�W\SKRRQV��7\SKRRQ�
-RVH��LQWHUQDWLRQDOO\�FDOOHG�+DORQJ��HQKDQFHG�LW�
LQ�$XJXVW� ������ ,Q� 6HSWHPEHU� ������7\SKRRQ�
/XLV�� LQWHUQDWLRQDOO\� FDOOHG�.DOPDHJL�� DOVR� HQ�
KDQFHG� LW�� 7\SKRRQ� 0DULR�� LQWHUQDWLRQDOO\�
FDOOHG�)XQJ-:RQJ��EURXJKW�����PP�RI� UDLQ� LQ�
��� KRXUV�� DQG� ZDV� WKH� QH[W� WR� HQKDQFH� WKH�
VRXWKZHVW�PRQVRRQ��$OO�WKHVH�OHG�WR�WKH�ULVH�LQ�
WKH�OHYHO�RI�WKH�0DULNLQD�5LYHU�WR������PHWHUV��
KHQFH�WKH�FDOO�RI�DODUP�IRU�HYDFXDWLRQ�DQG�DOVR�
IRUFHG�HYDFXDWLRQ��,Q�WRWDO���������SHRSOH�ZHUH�
HYDFXDWHG� WR� WKLUW\-QLQH� HYDFXDWLRQ� FHQWHUV�
�12$+�������� 
 
7KH� FLW\� H[SHULHQFH� ZLWK� 2QGR\� DQG� VXEVH�
TXHQW� IORRG� HYHQWV� HQFRXUDJHG� WKH� ORFDO� JRY�
HUQPHQW� WR� GHYHORS� D� ORFDO� HDUO\� ZDUQLQJ� V\V�
WHP� WR� KHOS� UHGXFH� WKH� LPSDFWV� RI� IORRGLQJ� LQ�
����� 
 
 

RI�����NP��FDQ� LQFUHDVH� IURP� WKUHH�PHWHUV�ZD�
WHU� OHYHO� WR� PRUH� WKDQ� WZHQW\-WKUHH� PHWHUV��
)ORRGLQJ�PRVWO\�RFFXUV�DW�WKH�SHDN�RI�WKH�UDLQ\�
VHDVRQ� �-XO\� WR� 6HSWHPEHU��� DOWKRXJK� UHVSRQG�
HQWV� LQGLFDWH� UHFHQW� H[SHULHQFHV� LQ� 'HFHPEHU��
ZKLFK�WKH\�DWWULEXWH�WR�FOLPDWH�FKDQJH��7XPDQD�
KDV�XQGHUJRQH�KLVWRULFDO� H[WUHPH� IORRG�HYHQWV��
EXW� IURP� WKH� VWXG\�� WKH� UHFHQW� RQHV� IRU� ZKLFK�
WKH�LPSDFWV�DUH�VWLOO�IHOW�DUH�2QGR\��.HWVDQD��LQ�
6HSWHPEHU� ����� DQG� +DEDJDW� RU� LQWHQVLILHG�
VRXWKZHVW�PRQVRRQ�UDLQV�LQ������� 
 
7\SKRRQ� 2QGR\�� LQWHUQDWLRQDOO\� FDOOHG� .HWVD�
QD��KDV�EHHQ�UHFRUGHG�DV�RQH�RI�WKH�GHYDVWDWLQJ�
HYHQWV� H[SHULHQFHG� LQ�0HWUR�0DQLOD��0DULNLQD�
&LW\� ZDV� UHSRUWHG� DV� RQH� RI� WKH� DUHDV� KXJHO\�
DIIHFWHG� E\� WKH� IORRGV��ZLWK� VHYHQW\� FDVXDOWLHV�
DQG� PRUH� WKDQ� 3KS��� PLOOLRQ� �86����������
ZRUWK� RI� GDPDJH� �5DPDGD� ������� 7KH� FDWD�
VWURSKLF�IORRG�HYHQW�RFFXUUHG�RQ����6HSWHPEHU�
����� DQG�EURXJKW�ZLWK� LW� UDLQ�RI� ����PP�GD\��
UHSUHVHQWLQJ� D� ZKROH� PRQWK¶V� ZRUWK� RI� UDLQ�
�'3:+�DQG�-,&$������� 
 

 

)LJ����%DUDQJD\�7XPDQD�LQ�0DULNLQD�&LW\ 
6RXUFH��&LW\�*RYHUQPHQW�RI�0DULNLQD������PRGLILHG�E\�DXWKRUV� 
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0(7+2'2/2*< 
7KH�VWXG\�XVHV�0XOWL-&ULWHULD�$QDO\VLV� �0&$��
IRU� WKH� DVVHVVPHQW�� 7KH� DELOLW\� RI� WKH� WRRO� WR�
HYDOXDWH� WKH� RYHUDOO� SHUIRUPDQFH� RI� DQ� REMHF�
WLYH�RU�SURMHFW�LV�WKH�PDLQ�UHDVRQ�ZK\�LW�LV�XVHG�
IRU� HIIHFWLYHQHVV� DVVHVVPHQW� LQ� WKLV� VWXG\��7KH�
PXOWL-FULWHULD�DQDO\VLV�DV�XVHG�LQ�WKLV�VWXG\�FRQ�
VLVWV�RI�VL[�VWDJHV�DV�VKRZQ�E\�)LJ����� 
 
7KUHH� PDLQ� SDUDPHWHUV� ZLWK� WKHLU� VXEVHTXHQW�
FULWHULD� ZHUH� LGHQWLILHG� EDVHG� RQ� WKH� UHYLHZHG�
OLWHUDWXUH��2WKHU�LPSRUWDQW�FRQVLGHUDWLRQV�PDGH�
EHIRUH�GHYHORSLQJ�WKH�SDUDPHWHUV�DQG�WKHLU�FUL�
WHULD� LQFOXGH�� WKH� DYDLODEOH� WLPH� IRU� WKH� VWXG\�
KHQFH� GDWD� WKDW� FDQ� EH� FROOHFWHG� DQG� DQDO\]HG�
ZLWKLQ�WKH�VWLSXODWHG�WLPH�ZDV�LPSRUWDQW��$YDLO�
DELOLW\� RI� GDWD� ZDV� DOVR� D� PDMRU� FRQVLGHUDWLRQ�
IRU�WKH�FULWHULD�GHYHORSPHQW� 
 
7KH� LGHQWLILHG�SDUDPHWHUV�DQG� WKHLU�FULWHULD�GH�
SLFWHG� E\� 7DEOH� �� ZHUH� SUHVHQWHG� WR� DQG� DS�
SURYHG� E\� WKH� WZR� PDLQ� LQVWLWXWLRQV� 0DULNLQD�
&LW\�'LVDVWHU�5LVN�5HGXFWLRQ�DQG�0DQDJHPHQW�
2IILFH� �0&'5502� �� DQG� 7XPDQD� %DUDQJD\�
'LVDVWHU�5LVN�0DQDJHPHQW�2IILFHU��7%'502��
LQYROYHG�LQ�WKH�RSHUDWLRQ�RI�WKH�V\VWHP� 

3ULRULW\� UDQNLQJ� ZDV� DSSOLHG� IRU� DVVLJQLQJ�
ZHLJKWV� WR� ERWK� SDUDPHWHUV� DQG� WKHLU� FULWHULD��
3RVLWLYH�LQWHJHU�YDOXHV�ZHUH�DVVLJQHG�IURP�D�WR�
]�� ZKHUH� ]� LV� WKH� WRWDO� QXPEHU� RI� WKH� SDUDPH�
WHUV�� 3ULRULW\� UDQNLQJ� LV� GRQH� E\� DUUDQJLQJ� WKH�
SDUDPHWHUV� DFFRUGLQJ� WR� WKH� RUGHU� RI� LP�
SRUWDQFH�� ,Q� WKLV� VWXG\�� RQH� LV� KLJKHVW� LQ� LP�
SRUWDQFH�ZKLOH�WKUHH�LV�WKH�ORZHVW��7KH�UDQNLQJ�
ZDV�VXEMHFWLYHO\�GHWHUPLQHG�EDVHG�RQ�WKH�SUHI�
HUHQFH�RI� WKH� WZR�PDLQ� LQVWLWXWLRQV�UHVSRQVLEOH�
IRU�WKH�RSHUDWLRQ�DQG�PRQLWRULQJ�RI�WKH�V\VWHP��
7KH�ZHLJKW�OHYHO�RI�D�SDUDPHWHU��: L��ZDV�WKHQ�
FDOFXODWHG�XVLQJ�WKH�IRUPXOD� 

 

)LJ�����$QDO\WLFDO�IUDPHZRUN 

:L� ��Q�–�5L������� ��Ȉ�5L� 
Q� 

L � 

��� 

:KHUH���: L� �WKH�ZHLJKW�OHYHO�RI�D�SDUDPHWHU 
���������������5� �WKH�SULRULW\�UDQN�RI�WKDW�SDUDPHWHU 
����������������Q� �WKH�WRWDO�QXPEHU�RI�SDUDPHWHUV 
�����������������������WKUHH�� 
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7R� FRQFOXGH� RQ� D� SDUDPHWHU� HIIHFWLYHQHVV�� WKH�
FULWHULD� HIIHFWLYHQHVV� ZHLJKWHG� VFRUH� ZDV� ILUVW�
FDOFXODWHG�E\�PXOWLSO\LQJ� WKH�ZHLJKW� OHYHO�RI�D�
FULWHULRQ�E\� LWV�HIIHFWLYHQHVV� VFRUH��7KH�VXP�RI�
WKH� ZHLJKWHG� HIIHFWLYHQHVV� VFRUH� RI� FULWHULD�
ZLWKLQ� D� SDUDPHWHU� VHUYHG� DV� WKH� HIIHFWLYHQHVV�
VFRUH� RI� WKH� SDUDPHWHU�� 7KH� RYHUDOO� HIIHFWLYH�
QHVV� LV� WKHQ� GHWHUPLQHG� E\� VXPPLQJ� XS� WKH�
ZHLJKWHG�HIIHFWLYHQHVV� VFRUH�RI�DOO� WKH�SDUDPH�
WHUV�� 7KH� SDUDPHWHU� ZHLJKWV� GHULYHG� IURP� WKH�
SULRULW\�UDQNLQJ�PDGH�E\�WKH�&LW\�'LVDVWHU�5LVN�
5HGXFWLRQ� DQG� 0DQDJHPHQW� �'550�� 2IILFH� 
ZDV� XVHG� IRU� WKH� FDOFXODWLRQ�� 7KH� FDOFXODWLRQ�
ZDV�GRQH�E\�DGGLQJ�DOO� WKH�SDUDPHWHU�ZHLJKWHG� 

7DEOH����&RQYHUVLRQ�RI�FODVV�QXPEHU�WR�QRUPDOL]HG�YDOXH 

7DEOH����,GHQWLILHG�SDUDPHWHUV�DQG�WKHLU�FULWHULD 

3DUDPHWHUV &ULWHULD 

,QVWLWXWLRQDO�&KDUDFWHULVWLFV�RI�WKH�
6\VWHP 

���/DZV�2UGLQDQFHV�EDFNLQJ�WKH�ZDUQLQJ�V\VWHP 
���,QVWLWXWLRQDO�HIIRUW�WR�LQFUHDVH�DZDUHQHVV�RI�IORRG�ULVN�DQG�WKH�V\VWHP 

���3XEOLF�DZDUHQHVV�RI�ZDUQLQJ�V\VWHP 
���3XEOLF�NQRZOHGJH�RQ�KRZ�WR�UHVSRQG 
���5HGXQGDQF\�RI�FRPPXQLFDWLRQ�QHWZRUN�RU�SURFHGXUH 

&RPPXQLW\�6DWLVIDFWLRQ�ZLWK�WKH�
6\VWHP 

���7LPLQJ�RI�WKH�PHVVDJH 
���0HWKRG�RI�GLVVHPLQDWLRQ 
���&RQWHQW�RI�WKH�PHVVDJH 

5HGXFWLRQ�LQ�)ORRG�/RVVHV ���/RVV�RI�/LYHV 
���3HUVRQV�,QMXUHG 
���0RYDEOH�SURSHUW\�GDPDJHG 

6RXUFH��3DUNHU�DQG�)RUGKDP���������8QLWHG�1DWLRQV��������PRGLILHG�E\�DXWKRU� 

 &ODVV�1R� &ODVV�9DOXH�5DQJH 1RUPDOL]HG�9DOXH��0LG-SRLQW�RI�FODVV�YDOXH�UDQJH� 

� �-��� ��� 
� ���-��� ��� 
� ���-��� ��� 
� ���-��� ��� 
� ���-��� ��� 

6RXUFH��/RUHQ]R������ 

7KH� LQVWLWXWLRQV� DVVLJQHG� HTXDO� LPSRUWDQFH� WR�
WKH�YDULRXV� FULWHULD�� KHQFH� WKH�ZHLJKW�ZDV� FDO�
FXODWHG�EDVHG�RQ� WKH� IRUPXOD��:HLJKW�RI�FULWH�
ULD� LQ� D� SDUDPHWHU�  � RQH�� WKH� WRWDO� FULWHULD� LQ�
WKDW�SDUDPHWHU� 
 
7R�LGHQWLI\� WKH�HIIHFWLYHQHVV� VFRUH�RI�D�FULWHUL�
RQ�� LQGLFDWRUV� ZLWK� WKHLU� XQLW� RI� PHDVXUHPHQW�
ZHUH�IRUPXODWHG��/LNHUW�VFDOH�ZDV�LQLWLDOO\�XVHG�
IRU� WKH� PHDVXUHPHQW� KRZHYHU� VLQFH� D� UDWLR�
VFDOH�RI�]HUR�WR�RQH�DV�DGRSWHG�IURP�3DUNHU�DQG�
)RUGKDP��������ZDV�XVHG�IRU�WKH�HIIHFWLYHQHVV�
PHDVXUH�� WKH�UHFRUGHG�VFDOH�ZDV�QRUPDOL]HG�DV�
GHSLFWHG�E\�7DEOH���� 
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HIIHFWLYHQHVV� VFRUHV� �ZHLJKW� RI� D� SDUDPHWHU� [�
WKH�HIIHFWLYHQHVV�VFRUH�RI�WKH�SDUDPHWHU�� 
 
4XDOLWDWLYH� DQG� TXDQWLWDWLYH� GDWD� XVHG� IRU� WKLV�
VWXG\�DUH�IURP�SULPDU\�DQG�VHFRQGDU\�VRXUFHV��
3ULPDU\� GDWD�ZHUH� REWDLQHG� IURP� ILHOG� VXUYH\��
XVLQJ� LQVWUXPHQWV� VXFK� DV� LQWHUYLHZ� JXLGHV��
TXHVWLRQQDLUHV� DQG� ILHOG� REVHUYDWLRQ�� 7KH� GDWD�
ZHUH�FROOHFWHG�IURP�NH\�LQIRUPDQWV�DW�0DULNLQD�
&LW\�'LVDVWHU�5LVN�5HGXFWLRQ�DQG�0DQDJHPHQW�
2IILFH� �0&'5502���7XPDQD�%DUDQJD\�+DOO��
&LW\� (QJLQHHULQJ� 2IILFH�� 0DULNLQD� &LW\� 3ODQ�
QLQJ� DQG� 'HYHORSPHQW� 2IILFH�� 0DULNLQD� &LW\�
6HWWOHPHQW� 2IILFH� DQG� ILQDOO\� 0DULNLQD� &LW\�
(QYLURQPHQWDO�0DQDJHPHQW�2IILFH� 
 
7KH� KRXVHKROG� VXUYH\� ZDV� DGPLQLVWHUHG� LQ�
(QJOLVK�DQG�7DJDORJ�GHSHQGLQJ�RQ�WKH�UHVSRQG�
HQW¶V� NQRZOHGJH� DQG� SUHIHUUHG� RSWLRQ�� 7KH�
VWXG\� DGRSWHG� WKH�GHILQLWLRQ�RI� D� KRXVHKROG� DV�
XVHG� E\� WKH� 3KLOLSSLQH� 6WDWLVWLFV� $XWKRULW\��
ZKLFK� GHILQHV� LW� DV� DQ� DJJUHJDWH� RI� SHUVRQV��
JHQHUDOO\� EXW� QRW� QHFHVVDULO\� ERXQG� E\� WLHV� RI�
NLQVKLS�� ZKR� VOHHS� LQ� WKH� VDPH� GZHOOLQJ� XQLW�
DQG�KDYH�FRPPRQ�DUUDQJHPHQWV� IRU� WKH�SUHSD�
UDWLRQ� DQG� FRQVXPSWLRQ� RI� IRRG�� +RXVHKROG¶V�
KHDGV� RU� WKHLU� VSRXVH� ZKR� KDYH� OLYHG� LQ� WKH�
EDUDQJD\� EHIRUH� DQG� DIWHU� WKH� LQWURGXFWLRQ� RI�
WKH�ZDUQLQJ�V\VWHP�ZHUH�LQWHUYLHZHG���7KH�V\V- 

WHP�ZDV�LQWURGXFHG�LQ������DQG�ZDV�PRWLYDWHG�
E\� WKH� GHYDVWDWLQJ� LPSDFW� IURP� IORRG� HYHQW� 
2QGR\�WKDW�RFFXUUHG�LQ�6HSWHPEHU�������7KHUH�
IRUH�� KRXVHKROGV� ZKR� KDYH� OLYHG� LQ� WKH� EDUDQ�
JD\� IRU� D� PLQLPXP� RI� �� \HDUV�� ZKLFK� PHDQV�
WKH\� H[SHULHQFHG� WKH� ����� IORRG� HYHQW�� ZHUH�
FKRVHQ�IRU�WKH�VXUYH\��$�WRWDO�RI�����TXHVWLRQ�
QDLUHV�ZHUH�DGPLQLVWHUHG��7KH�6WDWLVWLFDO�3DFN�
DJH�IRU�6RFLDO�6FLHQFHV��6366�����VRIWZDUH�ZDV�
XVHG�E\�WKH�UHVHDUFKHUV�IRU�SURFHVVLQJ�DQG�DQD�
O\]LQJ� WKH� UHVSRQVHV� IURP� WKH� KRXVHKROG� VXU�
YH\�� 
 
5(68/76�$1'�',6&866,21 
&KDUDFWHULVWLFV�RI�HDUO\�ZDUQLQJ�V\VWHP� 
7KH� RSHUDWLRQ� RI� WKH� HDUO\� ZDUQLQJ� V\VWHP� LV�
WKH� UHVSRQVLELOLW\� RI� ERWK� WKH� 0DULNLQD� &LW\�
'LVDVWHU� 5LVN� 5HGXFWLRQ� DQG�0DQDJHPHQW�2I�
ILFH� �0&'5502�� DQG�7XPDQD�%DUDQJD\�2I�
ILFH�� 6SHFLILFDOO\�� WKH� &HQWUDO� &RPPXQLFDWLRQ�
DQG� &RPPDQG� 6HFWLRQ� DV� ZHOO� DV� 5HVFXH� ����
XQGHU� WKH�0&'5502� DUH� UHVSRQVLEOH� IRU� WKH�
RSHUDWLRQ�� 5HVFXH� ���� LV� UHVSRQVLEOH� IRU� 
SURYLGLQJ� TXLFN� UHVSRQVH� GXULQJ� D� GLVDVWHU�
ZKLOH� WKH� &HQWUDO� &RPPXQLFDWLRQ� DQG� &RP�
PDQG�6HFWLRQ� LV� OLDEOH� IRU�PRQLWRULQJ� DQG�GLV�
VHPLQDWLRQ� RI� ZDUQLQJ� LQIRUPDWLRQ�� )LJ�� ��
VKRZV� KRZ� WKH� V\VWHP� LV� RSHUDWHG� LQ� WKH� FLW\�
DQG�WKH�EDUDQJD\�� 

)LJ�����&KDUDFWHULVWLFV�RI�WKH�HDUO\�ZDUQLQJ�V\VWHP� 

 

/(*(1' 
,QVWLWXWLRQV 

$FWLYLWLHV 

&RPPXQLFDWLRQ�0HGLXP 
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7KH� &RPPDQG� VHFWLRQ� XVHV� WKH� ZDWHU� OHYHO�
PRQLWRU� DQG� UDLQ� JDXJHV� WR� PRQLWRU� WKH� ULYHU�
DQG�FRPPXQLFDWHV�WKH�QHHG�IRU�ZDUQLQJV�ZKHQ�
QHFHVVDU\��$V�H[KLELWHG�LQ�)LJ�����WKH�FRPPDQG�
RIILFH� UHFHLYHV� LQIRUPDWLRQ� RQ� WKH� ZDWHU� OHYHO�
DQG�WKH�UDLQ�JDXJHV�IURP�WKH�RSHUDWRUV�DVVLJQHG�
LQ�WKH�YDULRXV�ORFDWLRQV�RI�WKH�JDXJHV�DQG�ZDWHU�
OHYHO� PRQLWRU�� 7KH� RSHUDWRUV� DUH� WUDLQHG� UHVL�
GHQWV�RI�WKH�FRPPXQLWLHV�ZKHUH�WKH�JDXJHV�DUH�
ORFDWHG�� 7KH� FLW\� KDV� D� WRWDO� RI� WZHOYH� UDLQ�
JDXJHV� ORFDWHG� LQ� WKH� XSSHU� VWUHDP� RI� WKH�
0DULNLQD� 5LYHU�� DQG� WKH� ZDWHU� OHYHO� PRQLWRU�
ORFDWHG� DW� 6WR�� 1LQR� %DUDQJD\� LV� XVHG� E\� WKH�
FLW\�� %DUDQJD\� 7XPDQD� DOVR� KDV� D� ZDWHU� OHYHO�
PRQLWRU�LQVWDOOHG�LQ�WKH�0DULNLQD�5LYHU�FORVH�WR�
WKH� EDUDQJD\� KDOO� PRQLWRUHG� E\� WKH� 'LVDVWHU�
5LVN�5HGXFWLRQ�'HSDUWPHQW��:DWHU�OHYHO�PRQL�
WRU� LV�XVHG� WR�PHDVXUH�KHLJKW�RI� WKH�ULYHU� IURP�
VHD�OHYHO�ZKHQ�LW�VWDUWV�UDLQLQJ� 
 
:KHQ� WKH� FRPPDQG� FHQWHU� GHFLGHV� RQ� WKH� QH�
FHVVLW\� WR� UDLVH� DQ� DOHUW�� D� UDGLR� GLVSDWFKHU� LV�
WKHQ�XVHG�WR�WUDQVPLW�WKH�LQIRUPDWLRQ�WR�WKH�FLW\�
PD\RU��EDUDQJD\�'550�FRRUGLQDWRUV�DQG�RWKHU 
RIILFLDOV� IRU� DSSURSULDWH� UHVSRQVH�� ,Q� FDVHV�� 

)LJ�����:DWHU�OHYHO�PRQLWRU�XVHG�E\�WKH�FLW\�DQG�WKH�%DUDQJD\ 

 

 

:DWHU�OHYHO�PRQLWRU�DW�6WR��1LQR�%DUDQJD\�������������� :DWHU�OHYHO�PRQLWRU�DW�7XPDQD 

ZKHUH� WKH� UDGLR� GLVSDWFKHU� LV� QRW� ZRUNLQJ��
SKRQH� FDOOV� DQG� 606� DUH� XVHG�� 7KH� '550�
FRRUGLQDWRU� RI� 7XPDQD�� XSRQ� UHFHLSW� RI� WKH�
ZDUQLQJ�LQIRUPDWLRQ��WKHQ�FRPPXQLFDWHV�WR�WKH�
UHVLGHQWV� WKURXJK� WKH� XVH� RI� D� ORXG� VLUHQ� WKDW�
FDQ�EH�KHDUG�ZLWKLQ����NP�� �6LQFH� WKH� VLUHQ� LV�
QRW� KHDUG� E\� DOO� KRXVHKROGV� DW� ULVN�� D� VRXQG�
WUXFN�RU�ZRUG�RI�PRXWK�LV�XVHG�WR�DQQRXQFH�WR�
WKH�UHPDLQLQJ�SHRSOH�DW�ULVN��7KH�FLW\�DOVR�KDV�D�
UDGLR� VWDWLRQ� �5DGLR� �����0+=�� ZKHUH� ZDUQ�
LQJV� DUH� VRPHWLPHV� FRPPXQLFDWHG�� 7KH� DODUP�
LV� UDLVHG� IRXU� WLPHV�� ZLWK� HDFK� KDYLQJ� D� PHV�
VDJH�WR�FRPPXQLFDWH�DV�GHSLFWHG�E\�7DEOH���� 
 
7KH� ILUVW� DODUP� LV� UDLVHG� FRQWLQXRXVO\� IRU� RQH�
PLQXWH�WR�VLJQDO�KRXVHKROGV�WR�EH�DOHUW�IRU�SRV�
VLEOH� IXUWKHU� ZDUQLQJV�� 7KH� VHFRQG� DODUP� LV�
UDLVHG� IRU� D� WZR-PLQXWH� LQWHUPLWWHQW� DLULQJ� WR�
FRPPXQLFDWH� WR� KRXVHKROGV� WR� VWDUW� SUHSDULQJ�
IRU�SRVVLEOH�HYDFXDWLRQ��7KH�WKLUG�DODUP�ZKLFK�
LV�UDLVHG�FRQWLQXRXVO\�IRU�ILYH�PLQXWHV�FDOOV�IRU�
KRXVHKROGV� WR� PRYH� WR� GHVLJQDWHG� HYDFXDWLRQ�
FHQWHUV��7KH�EDUDQJD\�RIILFLDOV�DW� WKLV� WLPH�HQ�
FRXUDJH�HYDFXDWLRQ��HVSHFLDOO\�WKRVH�LQ�WKH�ORZ-
O\LQJ�DUHDV�RU�WKRVH�VWD\LQJ�FORVH�WR�WKH�ULYHU�� 
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7DEOH����:DUQLQJ�OHYHOV�DQG�DFWLRQV�XQGHUWDNHQ�E\�%DUDQJD\�RIILFLDOV�LQ�7XPDQD 

:$51,1*�/(9(/ &5,7(5,$ ,17(535(7$7,21 

���PHWHU &RQWLQXRXV�UDLQ 
�VW�$ODUP 

$OHUW�DQG�0RQLWRULQJ�6WDWXV 

���PHWHUV &RQWLQXRXV�KHDY\�UDLQIDOO 
�QG�$ODUP 

3UHSDUHGQHVV�6WDWXV 

���PHWHUV 2YHUIORZLQJ 
�UG�$ODUP 

(YDFXDWLRQ�6WDWXV 

���PHWHUV )ORRGHG 
�WK�$ODUP 

0DQGDWRU\�(YDFXDWLRQ 

���PHWHUV�XS +HDY\�IORRG )RUFHG�(YDFXDWLRQ 

6RXUFH��%DUDQJD\�GLVDVWHU�ULVN�UHGXFWLRQ�DQG�PDQDJHPHQW�RIILFH������� 

7KH�IRXUWK�DODUP�LV�DLUHG�IRU�ILYH�PLQXWHV�FRQ�
WLQXRXV�ZDUQLQJ�DQG�LW�LQGLFDWHV�PDQGDWRU\�DQG�
PDVV� HYDFXDWLRQ�� )RUFHG� HYDFXDWLRQ� LV� WKHQ�
HQIRUFHG�LI� WKH�ZDWHU�OHYHO�UHDFKHV���P��6LQFH�
HYHU\�SDUW�RI�7XPDQD�LV�YXOQHUDEOH��WKHUH�LV�QR�
HYDFXDWLRQ� FHQWHU� LQ� WKH� EDUDQJD\�� (YDFXHHV�
DUH� WKHUHIRUH� VHQW� WR� &RQFHSFLRQ� (OHPHQWDU\�
6FKRRO�� &RQFHSFLRQ� ,QWHJUDWHG� 6FKRRO� 0DLQ��
,PPDFXODWH� &RQFHSWLRQ� &KXUFK� DQG� +�� %DX�
WLVWD� (OHPHQWDU\� 6FKRRO�� DOO� ORFDWHG� LQ�%DUDQ�
JD\�&RQFHSFLRQ�8QR��RXWVLGH�7XPDQD� 
 
2WKHU� UHVSRQVHV� LQFOXGH�FDQFHODWLRQ�RI�FODVVHV�
DQG�SUHSDUDWLRQ�E\�ERWK�LQVWLWXWLRQV�DQG�KRXVH�
KROGV� IRU� DQ\� HPHUJHQFLHV�� 6LQFH� HYDFXDWLRQ�
FHQWHUV� DUH� PRVWO\� VFKRROV�� WKH\� DUH� FORVHG�
GRZQ� GXULQJ� WKHVH� HPHUJHQF\� WLPHV� WR� KRXVH�
HYDFXDWHG�IDPLOLHV��+RXVHKROGV�DUH�HQFRXUDJHG�
WR�SUHSDUH�LWHPV�VXFK�DV�FDQQHG�IRRGV��ILUVW�DLG�
DQG� RWKHU� EDVLF� QHFHVVLWLHV� WR� FDUU\�ZLWK� WKHP�
WR�HYDFXDWLRQ�FHQWHUV��7KH�5HVFXH�����VHFWLRQ�
RI�WKH�FLW\�'5502�DOVR�SUHSDUHV�IRU�HPHUJHQ�
FLHV� WKDW� PD\� QHHG� DWWHQWLRQ� IURP� WKH� RIILFH��
7KH�FRPPDQG�FHQWHU�XVHV�WKH�����&&79�FDP�
HUDV��*36�DQG�RWKHU�VRIWZDUH�GXULQJ�HPHUJHQ�
FLHV� WR� ORFDWH�YLFWLPV�DQG�DOVR�JLYH�DVVLVWDQFH��
$PEXODQFH��UHVFXH�ERDW��ZDWHU�UHVFXH�YHKLFOHV�
DQG� RWKHU� HTXLSPHQW� DUH� SUHSDUHG� E\� WKH� FLW\�
DQG�WKH�EDUDQJD\�RIILFH�LQ�FDVH�WKH\�DUH�QHHGHG�
IRU�DQ\�HPHUJHQFLHV� 
 
(IIHFWLYHQHVV�RI�WKH�HDUO\�ZDUQLQJ�V\VWHP� 
$V� H[SODLQHG� XQGHU� WKH� PHWKRGRORJ\�� WKH� HI- 
IHFWLYHQHVV� RI� WKH� V\VWHP� ZDV� DVVHVVHG� EDVHG� 

RQ�HOHYHQ� LGHQWLILHG�FULWHULD�JURXSHG� LQWR� WKUHH�
PDLQ� SDUDPHWHUV�� $� UDWLR� VFDOH� RI� ]HUR� WR� RQH�
DGRSWHG� DQG� PRGLILHG� IURP� 3DUNHU� DQG� )RUG�
KDP��������ZKHUH�RQH�LV�WKH�KLJKHVW�VFRUH�DQG�
]HUR�LV�WKH�ORZHVW�VFRUH�ZDV�XVHG�IRU�WKH�DVVHVV�
PHQW�� %\� FRQVLGHULQJ� WKH� LQGLFDWRUV�� XQLW� RI�
PHDVXUHPHQW�DQG� WKH� VFRUH� IRU�HYDOXDWLRQ��7D�
EOH���SUHVHQWV� WKH�HIIHFWLYHQHVV�RI� WKH�SDUDPH�
WHUV�DQG�WKHLU�FULWHULD�� 
 
,QVWLWXWLRQDO�FKDUDFWHULVWLFV�RI�WKH�V\VWHP 
7KH�VWXG\� LGHQWLILHG� WKDW�� WKH�V\VWHP�RSHUDWLRQ�
LV� QRW� EDFNHG� E\� DQ� RUGLQDQFH� KRZHYHU� WKHUH�
DUH� DOVR� QR� FRQIOLFWLQJ� UROHV� EHWZHHQ� LQVWLWX�
WLRQV�UHVSRQVLEOH�IRU�LWV�RSHUDWLRQ��$V�LQGLFDWHG�
E\� NH\� UHVSRQGHQWV�� HGXFDWLRQDO� SURJUDPV� DUH�
RUJDQL]HG� LQ� WKH�PRQWKV�RI� WKH�UDLQ\�VHDVRQ� WR�
FUHDWH�DZDUHQHVV�DQG�GUDZ�SHRSOH¶V�DWWHQWLRQ�WR�
EH�DOHUW��7KH�FRQWHQW�RI�WKH�SURJUDPV�LV�PRVWO\�
RQ�ZKDW�KRXVHKROGV�QHHG�WR�GR�LQ�WLPHV�RI�GLV�
DVWHU� RU� ZKHQ� WKH\� KHDU� WKH� ZDUQLQJ�� 7KH�
0&'552� KDV� DGPLQLVWUDWLYH�WUDLQLQJ�
LQIRUPDWLRQ� DQG� HGXFDWLRQ� VHFWLRQ�� UHVSRQVLEOH�
IRU�RUJDQL]LQJ�WKH�VHQVLWL]DWLRQ�SURJUDPV�LQ�WKH�
&LW\�XSRQ�UHTXHVW�E\�EDUDQJD\�RIILFLDOV�RU�RWK�
HU� RUJDQL]DWLRQV� LQ� WKH� EDUDQJD\�� ,Q� 7XPDQD��
WKHUH�LV�QR�SODQQHG�URXWLQH�EXW�RIILFLDOV�DOZD\V�
DLP� WR�RUJDQL]H�D�PD[LPXP�RI� IRXU�DQG�PLQL�
PXP� RI� WZR� VHQVLWL]DWLRQ� SURJUDPV� LQ� D� \HDU��
7KH�EDUDQJD\�KDV�DQ�HGXFDWLRQ� WDVN�XQLW�RI����
SHRSOH� LQFOXGLQJ� YROXQWHHUV� ZKR� DUH� QRW� HP�
SOR\HG�XQGHU� WKH�XQLW��)URP�WKH�VXUYH\��DOO� UH�
VSRQGHQWV�ZHUH�DZDUH�RI�WKHLU�ULVN�WR�IORRGLQJ�� 
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)RUW\-VHYHQ�SHUFHQW�DWWULEXWHG�WKH�VRXUFH�RI�WKH�
LQIRUPDWLRQ� WR� EDUDQJD\� DXWKRULWLHV�ZKLOH� IRUW\�
SHUFHQW�JRW�WR�NQRZ�RI�WKHLU�ULVN�WKURXJK�H[SHUL�
HQFH�ZLWK�IORRG�HYHQWV�RYHU�WLPH��7KH�UHPDLQLQJ�
WKLUWHHQ� SHUFHQW� QDPHG� WKHLU� IULHQGV�� ODQGORUG�
DQG� UHODWLYHV� DV� WKH� VRXUFH� RI� WKH� LQIRUPDWLRQ��
7R� LPSURYH� ULVN� DZDUHQHVV�� SUHSDUDWLRQ� RI� WKH�
FRPPXQLW\� ULVN�PDS� LQFOXGHG� OHDGHUV� IURP� WKH�
YDULRXV�FLYLO�VRFLHW\�RUJDQL]DWLRQV�DQG�UHOLJLRXV�
ERGLHV�LQ�WKH�EDUDQJD\��7KH�VWXG\�DOVR�LGHQWLILHG�
WKDW��QRW�RQO\�DUH�DOO� KRXVHKROGV�DZDUH�RI� WKHLU�
ULVN�EXW�WKH\�DUH�HTXDOO\�DZDUH�RI�WKH�H[LVWHQFH�
RI�WKH�HDUO\�ZDUQLQJ�V\VWHP�� 
 
)URP� WKH� VXUYH\�� D� WRWDO� RI� ��� RXW� RI� WKH� ����
UHVSRQGHQWV� KHDUG� RI� WKH� HDUO\� ZDUQLQJ� V\VWHP�
LQ� WKH�VDPH�\HDU� LW�ZDV� LQWURGXFHG�� ,Q�DOO� WKH���
\HDUV� VWDWHG�� ��� RXW� RI� WKH� ���� UHVSRQGHQWV�
KHDUG�WKH�ZDUQLQJ�IURP�EDUDQJD\�RIILFLDOV��7KLV�
DOVR�DWWHVWV�WR�WKH�HIIHFWLYHQHVV�RI�WKH�VHQVLWL]D�
WLRQ� SURJUDPV� RUJDQL]HG� E\� WKH�%DUDQJD\� RIIL�
FLDOV��,W�LV�LQGHHG�SRVVLEOH�IRU�RQH�WR�NQRZ�DERXW�
WKH�H[LVWHQFH�RI�WKH�HDUO\�ZDUQLQJ�DQG�QRW�NQRZ�
ZKDW�LW�PHDQV�RU�ZKDW�WR�GR�LI� WKH\�KHDU�RI�WKH�
ZDUQLQJ��$ZDUHQHVV�RI�WKH�H[LVWHQFH�RI�WKH�V\V�
WHP�LV� LPSRUWDQW�VR� LV� WKH�DELOLW\�RI�KRXVHKROGV�
WR� XQGHUVWDQG� DQG� UHVSRQG� DSSURSULDWHO\� WR� WKH�
ZDUQLQJ�� )URP� WKH� VWXG\�� DOO� UHVSRQGHQWV� ZHUH�
IXOO\�DZDUH�RI�ZKDW�LW�PHDQV�DQG�ZKDW�WKH\�DUH�
WR�GR� LQ�FDVH� WKH�ZDUQLQJ� LV� UDLVHG��1LQHW\-RQH�
SHUFHQW�RI�WKH�UHVSRQGHQWV�XQGHUVWRRG�WKH�ZDUQ�
LQJ�DQG�NQHZ�ZKDW� WR�GR� IURP� LQIRUPDWLRQ�GH�
OLYHUHG� WKURXJK� DQQRXQFHPHQWV� DQG� VHPLQDUV�
RUJDQL]HG�E\�EDUDQJD\�RIILFLDOV� 
 
7KRXJK� DOO� UHVSRQGHQWV� IXOO\� XQGHUVWDQG� WKH�
ZDUQLQJ�DQG�ZKDW�WR�GR�DIWHU�DODUP�LV�UDLVHG��QRW�
DOO� UHVSRQG� DV� H[SHFWHG�� 7KH� WKLUG� DODUP� LQGL�
FDWHV�KRXVHKROGV�VKRXOG�PRYH�WR�WKH�HYDFXDWLRQ�
FHQWHU�� EXW� ���� RI� WKH� UHVSRQGHQWV� RI� ZKLFK�
����DUH�PDOHV�GR�QRW�PRYH��5HVSRQGHQWV�LQGL�
FDWHG� WKDW� WKLHYHV� WDNH� WKDW� RSSRUWXQLW\� WR� VWHDO�
WKHLU� EHORQJLQJV�� KHQFH� WKH� UHDVRQ� IRU� WKHLU� UH�
IXVDO� WR� HYDFXDWH�� 7KH� PDOHV�� KRZHYHU�� DGGHG�
WKDW�� WKH\� PDNH� VXUH� WKHLU� ZLYHV� DQG� FKLOGUHQ�
PRYH�WR�WKH�HYDFXDWLRQ�FHQWHUV�DV�H[SHFWHG� 
 
6LQFH� WKH� VLUHQ� ZKLFK� LV� WKH� PDLQ� PHGLXP� IRU�
WUDQVPLVVLRQ�LV�KHDUG�ZLWKLQ����NP��VRXQG�WUXFN�
LV�XVHG�E\�WKH�EDUDQJD\�RIILFLDOV�IRU�WKH�UHPDLQ�
LQJ�DUHDV��,Q�DGGLWLRQ�WR�HQVXUH�WKH�UHOLDELOLW\�RI� 
WKH� FRPPXQLFDWLRQ�QHWZRUN�� WKH�EDUDQJD\�RIIL- 
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LQGLFDWHG�D� IXOO�VDWLVIDFWLRQ�ZLWK� WKH�FRQWHQW�RI�
WKH�ZDUQLQJ� 
 
5HGXFWLRQ�LQ�IORRG�ORVVHV 
7KLV�SDUDPHWHU�FRYHUV�KRZ�WKH�V\VWHP�KDV�EHHQ�
DEOH� WR� UHGXFH� IORRG� ORVVHV� DIWHU� LWV� LQWURGXF�
WLRQ�� $FFRUGLQJ� WR� WKH�0&'5502�� WKH� PDLQ�
DLP� IRU� WKH� LQWURGXFWLRQ� RI� WKH� V\VWHP� LV� WR�
DFKLHYH�]HUR�FDVXDOWLHV��&DVXDOWLHV�LQFOXGH�SHU�
VRQV� LQMXUHG� DQG� OLYHV� ORVW�� 3URSHUW\� GDPDJH�
ZKLFK� DUH�PRVWO\�PRYDEOH� ZDV� LGHQWLILHG� DV� D�
IUHTXHQW�LPSDFW�VXIIHUHG�E\�UHVLGHQWV�KHQFH�WKH�
QHHG�WR�DGG�LW�WR�WKH�FULWHULD��7KHVH�WKUHH�FULWHULD�
ZHUH� WKHUHIRUH� XVHG� IRU� DVVHVVLQJ� UHGXFWLRQ� LQ�
IORRG�ORVVHV�� 
 
7KH� FLW\� KDV� QR� FRPSUHKHQVLYH� FDWDORJ� RQ� WKH�
LPSDFWV�RI�IORRGLQJ�EXW�DOO�UHVSRQGHQWV�DWWHVWHG�
WR� WKH� IDFW� WKDW� OLYHV� ORVW� IURP� IORRGLQJ�ZDV� D�
ELJ�LVVXH�LQ�WKH�FLW\�DQG�WKH�EDUDQJD\�EHIRUH�WKH�
LQWURGXFWLRQ� RI� WKH� V\VWHP��$IWHU� WKH� LQWURGXF�
WLRQ�RI� WKH� V\VWHP�� WKHUH�DUH�QR�UHFRUGHG�FDVHV�
RQ�OLYH�ORVW��)ORRGLQJ�VWLOO�OHDGV�WR�GHDWK�LQ�RWK�
HU�FLWLHV�DQG�DUHDV�LQ�3KLOLSSLQHV��0DULNLQD�&LW\�
KRZHYHU�FRQWLQXHV�WR�UHFRUG�QR�OLYHV�ORVW��2QH�
H[DPSOH� FLWHG� E\� UHVSRQGHQWV� ZDV� WKH� IORRG�
HYHQW� WKDW� KDSSHQHG� LQ� ������ +DEDJDW�� %RWK�
LQVWLWXWLRQDO� DQG� KRXVHKROG� UHVSRQGHQWV� DW�
WULEXWHG�WKH�UHGXFWLRQ�VROHO\�WR�WKH�LQWURGXFWLRQ�
RI�WKH�V\VWHP� 
 
:LWK� UHVSHFW� WR� SHUVRQV� LQMXUHG� GXULQJ� IORRG�
HYHQWV��WKH�VWXG\�LGHQWLILHG�WKDW��WKH�V\VWHP�KDV�
FRQWULEXWHG� LPPHQVHO\� WR� UHGXFH� WKLV� LPSDFW��
6LQFH� KRXVHKROGV� KDYH�EHFRPH�PRUH� DZDUH�RI�
WKHLU� ULVN� DQG� DUH� ZDUQHG� EHIRUH� DQ\� GLVDVWHU��
WKH\� DUH� DEOH� WR� SUHSDUH� EHIRUH� WKH� HYHQW���
+RXVHKROG¶V� UHVSRQGHQWV� UHSRUWHG� WKDW�� EHIRUH�
WKH� LQWURGXFWLRQ� RI� WKH� V\VWHP�� IORRG� HYHQWV�
WRRN�WKHP�E\�VXUSULVH��KHQFH�SHRSOH�JHW�LQMXUHG�
LQ� WKH� UXVK� WR� NHHS� WKHLU� LPSRUWDQW� SURSHUWLHV�
VDIH��,Q�DGGLWLRQ��WKHUH�ZHUH�QR�GHVLJQDWHG�VDIH�
DUHDV�IRU�WKHP�WR�WDNH�VKHOWHU��7KH�LQWURGXFWLRQ�
RI�WKH�V\VWHP��RQ�WKH�RWKHU�KDQG��KDV�KHOSHG�WR�
UHGXFH� WKLV� HIIHFW� LQ� WKH� EDUDQJD\�� (LJKW\-ILYH�
SHUFHQW� RI� UHVSRQGHQWV� WKHUHIRUH� DWWULEXWHG� WKH�
UHGXFWLRQ�DV�PDLQO\�WKH�UHVXOW�RI�WKH�V\VWHP� 
 
%DVHG� RQ� WKH� VFDOH� DQG� WKH� VFRUH� IRU� RYHUDOO�
HIIHFWLYHQHVV� �������� DV� VKRZQ� LQ� 7DEOH� ��� LW�
FDQ�EH�FRQFOXGHG�WKDW�� WKH�V\VWHP�LV�H[WUHPHO\�
HIIHFWLYH��7KH�LQVWLWXWLRQDO�FKDUDFWHULVWLFV��FRP- 

FLDOV�WRJHWKHU�ZLWK�EDUDQJD\�YROXQWHHUV�JR�IURP�
KRXVH�WR�KRXVH�WR�LQIRUP�KRXVHKROGV�DQG�PDNH�
VXUH�WKH\�UHVSRQG�WR�WKH�ZDUQLQJV��7KHVH�VKRZ�
KRZ�UHGXQGDQW�WKH�V\VWHP�LV� 
 
&RPPXQLW\�VDWLVIDFWLRQ�ZLWK�WKH�V\VWHP 
6LQFH�WKH�EDUDQJD\�H[SHULHQFH�IORRGLQJ�DW�OHDVW�
WZLFH� LQ� D� \HDU�� ZDUQLQJ� LV� UDLVHG� HYHU\� \HDU�
GXULQJ� WKH� UDLQ\� VHDVRQ�� )URP� WKH� VXUYH\�� DOO�
UHVSRQGHQWV� KDYH� H[SHULHQFHG� WKH� ZDUQLQJ�
PRUH� WKDQ� RQFH�� 7R� DVVHVV� KRZ� VDWLVILHG� UH�
VSRQGHQWV�DUH�ZLWK�WKH�WLPH�WKH\�KDG�WR�SUHSDUH�
DIWHU� WKH� ZDUQLQJ� DQG� EHIRUH� WKH� IORRG� HYHQW�
�OHDG� WLPH��� WKH\� ZHUH� DVNHG� WR� UHIHU� WR� WKHLU�
H[SHULHQFH�ZLWK�DQ\� IORRG�HYHQW�DQG� WKH�ZDUQ�
LQJ�� :LWK� UHIHUHQFH� WR� ����� IORRG� HYHQW�
�KDEDJDW��� DOO� UHVSRQGHQWV� ZHUH� VDWLVILHG� ZLWK�
WKH� WLPLQJ� RI� WKH� ZDUQLQJ�� DGGLQJ� WKDW�� WKHUH�
ZDV� VXIILFLHQW� WLPH� IRU� WKHP� WR�SUHSDUH�EHIRUH�
WKH� IORRG� HYHQW�� 5HVSRQGHQWV� DGGHG� WKDW�� WKH\�
DUH�DOZD\V�DOHUW� LQ�WKH�UDLQ\�PRQWKV��DQG�VLQFH�
WKH� ZDUQLQJ� DOHUW� LV� LVVXHG� WKUHH� WLPHV�� WKH\�
VWDUW� SUHSDUDWLRQ� IURP� WKH� ILUVW� ZDUQLQJ� DQG�
HYDFXDWH�LPPHGLDWHO\�ZKHQ�WKH�WKLUG�ZDUQLQJ�LV�
LVVXHG�� )RUW\-WKUHH� SHUFHQW� RI� WKH� UHVSRQGHQWV�
ZKR� ZHUH� PRVWO\� WKRVH� VWD\LQJ� FORVH� WR� WKH�
0DULNLQD� 5LYHU� SRLQWHG� RXW� WKDW�� RQ� WKH� DYHU�
DJH��WKH�WLPH�EHWZHHQ�WKH�WKLUG�ZDUQLQJ�DQG�WKH�
IORRG� HYHQW� LV� EHWZHHQ� ��� PLQXWHV� WR� �� KRXU��
7KLUW\� SHUFHQW� DOVR� UHSRUWHG� D� WLPH� GLIIHUHQFH�
RI�RQH�WR���KRXUV��0DMRULW\�������DOVR�UHSRUWHG�
D� QHHGHG�PD[LPXP� WLPH� RI� �� KRXU� WR� SUHSDUH�
IRU� HYDFXDWLRQ��7KH� VWXG\� DOVR� HVWDEOLVKHG� WKDW�
VLQFH� KRXVHKROGV� DUH� IXOO\� DZDUH� RI� WKHLU� ULVN��
SUHSDUDWLRQ� WR�HYDFXDWH�EHJLQV�DIWHU�DQ\�VXVSL�
FLRQ�RI� SRVVLEOH� KHDY\� UDLQ��5HVSRQGHQWV� LQGL�
FDWHG� WKDW�� WKHLU� ORQJ� H[SHULHQFH� ZLWK� IORRG�
GLVDVWHUV� PDNH� LW� SRVVLEOH� IRU� WKHP� WR� SUHGLFW��
EDVHG�RQ�WKH�ZHDWKHU�DQG�WKH�FORXGV�� 
 
7KH�PDLQ� PHGLXP� XVHG� E\� WKH� EDUDQJD\� RIIL�
FLDOV� LV� VLUHQ� DQG� VRXQG� WUXFN�RI�ZKLFK�KRXVH�
KROGV� H[SUHVVHG� WKHLU� PD[LPXP� VDWLVIDFWLRQ���
6LQFH� KRXVHKROGV� DUH� IXOO\� DZDUH�RI� WKHLU� ULVN��
WKH\� GR� QRW� RQO\� UHO\� RQ� WKH�PHGLXP� XVHG� E\�
WKH� EDUDQJD\� RIILFLDOV� EXW� DOVR� UHO\� RQ� PDVV�
PHGLD�� 7KH\� JHW� LQIRUPDWLRQ� RQ� WKH� ZHDWKHU�
DQG�RWKHU� LPSRUWDQW� IRUHFDVWV� IURP�79�DQG�UD�
GLR��5HVSRQGHQW�ZHUH�DVNHG�LI� WKH\�ZHUH�VDWLV�
ILHG� ZLWK� WKH� LQIRUPDWLRQ� DVVRFLDWHG� ZLWK� WKH�
ZDUQLQJ�RU�KDYH�RWKHU�H[SHFWDWLRQV�WKDW�VKRXOG�
EH� FRQVLGHUHG�� $OO� WKH� VXUYH\HG� KRXVHKROGV�� 
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PXQLW\�VDWLVIDFWLRQ��DV�ZHOO�DV�WKH�FRQWULEXWLRQ�
RI�WKH�ZDUQLQJ�V\VWHP�WR�WKH�UHGXFWLRQ�LQ�IORRG�
ORVVHV�DOO�LQGLFDWH�WKDW�IDLOXUHV�KDYH�EHHQ�UH�
GXFHG�LQ�WKH�RSHUDWLRQ�RI�WKH�V\VWHP� 
 
7R� LGHQWLI\� KRZ� RYHUDOO� HIIHFWLYHQHVV� RI� WKH�
V\VWHP�PD\�FKDQJH�GXH�WR�GLIIHUHQW�SULRULWLHV�RI�
WKH�PDLQ�LQVWLWXWLRQV�LQYROYHG��VHQVLWLYLW\�DQDO�
\VLV� ZDV� FRQGXFWHG�� )ORRG� ORVVHV� ZHUH� UDQNHG�
ILUVW�E\�ERWK�LQVWLWXWLRQV�VLQFH�WKH�PDLQ�JRDO�IRU�
LQWURGXFLQJ� WKH� HDUO\� ZDUQLQJ� V\VWHP� LV� WR�
DFKLHYH�]HUR�FDVXDOWLHV��0DULNLQD�&LW\�'LVDVWHU�
5LVN�5HGXFWLRQ�DQG�0DQDJHPHQW�2IILFH�UDQNHG�
LQVWLWXWLRQDO� FKDUDFWHULVWLFV� RI� WKH� V\VWHP� VHF�
RQG�EHFDXVH�WKH\�ZHUH�FRQFHUQHG�ZLWK�KRZ�WKH�
V\VWHP�RSHUDWHV�WR�KHOS�DFKLHYH�WKHLU�DLP��7KH\�
SRLQWHG� RXW� WKDW�� WKH� HIIHFWLYH� RSHUDWLRQ�RI� WKH�
V\VWHP� ZLOO� OHDG� WR� KLJK� FRPPXQLW\� VDWLVIDF�
WLRQ�� KHQFH� UDQNLQJ� FRPPXQLW\� VDWLVIDFWLRQ� DV�
WKH� WKLUG�SULRULW\��7KH�%DUDQJD\�RIILFHUV��KRZ�
HYHU�� WKLQN�RWKHUZLVH�DQG�EHOLHYH� WKDW�� WKH�V\V�
WHP�ZLOO�EH�PRUH�HIIHFWLYH�LI�FRPPXQLW\�PHP�
EHUV� DUH� VDWLVILHG� ZLWK� LW� DQG� UHVSRQG� DV� H[�
SHFWHG��7KH�%DUDQJD\�RIILFLDOV�WKHUHIRUH�UDQNHG�
FRPPXQLW\� VDWLVIDFWLRQ� DV� VHFRQG� SULRULW\��
7KH\� LQGLFDWHG� WKDW� VLQFH� WKH� UHVSRQVH� LV� H[�
SHFWHG� IURP� KRXVHKROGV�� WKHLU� VDWLVIDFWLRQ� LV�
YHU\� LPSRUWDQW� IRU� HIIHFWLYHQHVV� DVVHVVPHQW��
7KH�FKDQJH�LQ�SULRULW\�VFRUH�DIIHFWV�WKH�ZHLJKW�
DVVLJQHG�WR�HDFK�SDUDPHWHU��DOWHULQJ�WKH�RYHUDOO�

HIIHFWLYHQHVV�VFRUH�RI�WKH�V\VWHP��7KH�VHQVLWLYL�
W\� DQDO\VLV� LV� WKHUHIRUH� XQGHUWDNHQ� WR� ILQG� RXW�
WKH� GHJUHH� WR�ZKLFK� WKH� HIIHFWLYHQHVV� VFRUH� RI�
WKH�V\VWHP�FKDQJHV�ZLWK�WKH�GLIIHUHQW�SULRULWLHV��
$IWHU� FDOFXODWLRQ�� RYHUDOO� HIIHFWLYHQHVV� LQ�
FUHDVHG� IURP� ������ WR� ������PHDQLQJ� WKH� V\V�
WHP�LV�H[WUHPHO\�HIIHFWLYH�QR�PDWWHU�WKH�GLIIHU�
HQW� SULRULWLHV� RI� WKH� PDLQ� LQVWLWXWLRQDO� VWDNH�
KROGHUV�LQYROYHG� 
 
/HVVRQV� OHDUQW� IURP� WKH� HDUO\� ZDUQLQJ� V\V�
WHP�LQ�7XPDQD��0DULNLQD�&LW\ 
,W�ZDV�UHDOL]HG�IURP�WKH�VWXG\�WKDW��FLW\�DXWKRUL�
WLHV� ORRNHG� EH\RQG� RQO\� FUHDWLQJ� DZDUHQHVV� WR�
HQVXULQJ�IXOO�XQGHUVWDQGLQJ�RI�ULVN�DQG�WKH�V\V�
WHP��7KLV� LV� VKRZQ�E\� WKH� DSSUHFLDWLRQ�RI� ULVN�
E\� KRXVHKROGV� DQG� WKHLU� FRRSHUDWLRQ� LQ� IORRG�
ULVN� PDQDJHPHQW� LQ� WKH� EDUDQJD\�� 7KH� XQGHU�
VWDQGLQJ� ZDV� DFKLHYHG� E\� PDNLQJ� LQIRUPDWLRQ�
DFFHVVLEOH� DQG� DFFHSWHG� E\� HYHU\RQH� LQ� WKH�
FRPPXQLW\�� WKURXJK�HQVXULQJ� IXOO�SDUWLFLSDWLRQ�
DQG� SDUWQHUVKLS�� )RU� LQVWDQFH�� LQ� GHYHORSLQJ�
FRPPXQLW\� IORRG� ULVN� PDS� WR� DVFHUWDLQ� ULVN�
]RQHV�DQG�HYDFXDWLRQ�FHQWHUV��FRPPXQLW\�OHDG�
HUV��FLYLO�VRFLHWLHV�DQG�UHOLJLRXV�OHDGHUV�ZHUH�DOO�
LQYROYHG� LQ� WKH� SUHSDUDWLRQ�� 9ROXQWHHU� JURXSV�
ZHUH� DOVR� IRUPHG� WR� DVVLVW� WKH� EDUDQJD\� RIIL�
FLDOV� LQ� HGXFDWLRQDO� SURJUDPV� DQG� SURYLGLQJ�
UHVSRQVH��(GXFDWLRQDO�SURJUDPV�ZLWK� WKH�DVVLV�
WDQFH�IURP�YROXQWHHU�JURXSV�ZHUH�XQGHUWDNHQ�LQ� 

�$J\HL�HW�DO� �� 

7DEOH����2YHUDOO�HIIHFWLYHQHVV 

 3DUDPHWHUV 3ULRULW\�
5DQN 

:HLJKW�
/HYHO��(� 

3DUDPHWHU�(IIHF�
WLYHQHVV�6FRUH�
�)� 

3DUDPHWHU�(IIHF�
WLYHQHVV�:HLJKWHG�
6FRUH�*� ��(�[�)� 

2YHUDOO�(IIHFWLYH�
QHVV�RI�V\VWHP��+� 
+� �Ȉ�*� 

)ORRG�/RVVHV � ��� ���� ����� ����� 

,QVWLWXWLRQDO�
&KDUDFWHULVWLFV�
RI�WKH�6\VWHP 

� ��� ���� ����� 

&RPPXQLW\�
6DWLVIDFWLRQ 

� ��� ��� ���� 

&ULWHULD�HIIHFWLYHQHVV�VFDOH��3DUNHU�DQG�)RUGKDP������� 
��–������%DVLF�–�1RW�HIIHFWLYH����!����–������6OLJKWO\�HIIHFWLYH�����!����–������0RGHUDWHO\�HIIHFWLYH�!����–������9HU\�(IIHFWLYH��������
!����–������([WUHPHO\�(IIHFWLYH 
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0XOWL-FULWHULD�DQDO\VLV�RI�IORRG�HDUO\�ZDUQLQJ�V\VWHP�LQ�%DUDQJD\�7XPDQD��� �� 

VFKRROV��IURP�KRXVH�WR�KRXVH�DQG�ZRUNVKRSV�DW�
VHOHFWHG� ORFDWLRQV�� (QVXULQJ� SDUWLFLSDWLRQ� DQG�
WKH�WUHDWPHQW�RI�FRPPXQLW\�KRXVHKROGV�DV�SDUW�
QHUV� LQ� IORRG� ULVN� UHGXFWLRQ�KDV� OHG� WR� WKH�SUR-
DFWLYH� UROH� SOD\HG� E\� WKHVH� VWDNHKROGHUV� DQG�
WKHLU�KLJK�PRWLYDWLRQ�WR�WDNH�IXOO�UHVSRQVLELOLW\�
IRU� WKHLU� VDIHW\��7KH� XVH�RI� VLUHQ� DV� D�PHGLXP�
IRU�ZDUQLQJ�DOVR�SURYLGH�VLPSOH�DQG�TXLFN�PHV�
VDJH�WR�KRXVHKROGV��7KH�VLUHQ�V\VWHP�DOVR�KDV�D�
EDWWHU\�EDFN-XS�WKDW�FDWHU�IRU�DQ\�SRZHU�RXWDJH�
KHQFH�PDNLQJ�WKH�V\VWHP�PRUH�UHGXQGDQW��7KH�
RSHUDWLRQ�RI�WKH�V\VWHP�LQGHHG�VHUYHV�DV�D�JRRG�
SUDFWLFH� GXH� WR� LWV� DELOLW\� WR� UHGXFH� DOO� ZHDN�
QHVVHV�PRVWO\�DVVRFLDWHG�ZLWK�IORRG�HDUO\�ZDUQ�
LQJ�V\VWHP�RSHUDWLRQ�� ,W� LV� LPSRUWDQW� IRU�FRXQ�
WULHV� LPSOHPHQWLQJ� HDUO\� ZDUQLQJ� V\VWHP� VXFK�
DV�*KDQD�WR�DFNQRZOHGJH�WKDW�FRPPXQLW\�RZQ�
HUVKLS�LV�D�SUHFRQGLWLRQ�IRU�VXFFHVVIXO�RSHUDWLRQ�
RI�WKH�V\VWHP�� 
 
&21&/86,21� $1'� 5(&200(1'$�
7,216 
)ORRGLQJ� LV� D� FRPSOLFDWHG� GLVDVWHU� WKDW� FDQQRW�
EH� DGGUHVVHG� E\� RQO\� VWUXFWXUDO� RU� QRQ-
VWUXFWXUDO� VROXWLRQV�� 0LWLJDWLRQ� PHDVXUHV� PXVW�
DOVR�WDUJHW�LPSDFW�UHGXFWLRQ�DPRQJ�KRXVHKROGV�
DW� ULVN��7KH�DSSUHFLDWLRQ�RI� WKLV� IDFW� OHG� WR� WKH�
LQWURGXFWLRQ� RI� WKH� HDUO\� ZDUQLQJ� V\VWHP� LQ�
7XPDQD�E\�0DULNLQD�&LW\�DXWKRULWLHV��7KH�ILQG�
LQJV� IURP�WKH�VWXG\�VKRZ�WKDW�� WKH�HDUO\�ZDUQ�
LQJ� V\VWHP� KDV� RYHUDOO� EHHQ� H[WUHPHO\� HIIHF�
WLYH�� ZLWK� D� VFRUH� RI� ������� LQ� UHGXFLQJ� WKH�
KRXVHKROGV¶� ULVN� WR� IORRGLQJ�� 7KLV� LV� EHFDXVH�
ZHDNQHVVHV� PRVWO\� DVVRFLDWHG� ZLWK� WKH� RSHUD�
WLRQ� RI� WKH� HDUO\� ZDUQLQJ� V\VWHP� KDYH� EHHQ�
UHGXFHG��7KLV�LV�VKRZQ�E\�WKH��HIIHFWLYH�LQVWLWX�
WLRQDO� FKDUDFWHULVWLFV� RI� WKH� V\VWHP�� KLJK� FRP�
PXQLW\�VDWLVIDFWLRQ�DQG�WKH�SHUFHLYHG�UHGXFWLRQ�
LQ�IORRG�ORVVHV�� 
 
7KHUH�UHPDLQ��KRZHYHU��VRPH�LVVXHV�WKDW�KLQGHU�
WKH�V\VWHP�IURP�DWWDLQLQJ�WKH�SHUIHFW�VFRUH�DQG�
DOVR�VHUYH�DV�D�WKUHDW�WR�LWV�VXVWDLQDELOLW\��7KHVH�
LQFOXGH� WKH� ODFN� RI� RUGLQDQFH� RU� SROLF\� FRYHU�
DJH�WR�EDFN�WKH�V\VWHP�DQG�WKH�UHIXVDO�RI�VRPH�
KRXVHKROGV� WR�HYDFXDWH�DIWHU�ZDUQLQJV�� ,W� LV� DQ�
XQGHQLDEOH� IDFW� WKDW�� SROLWLFDO� WXUQRYHUV� PD\�
KDYH� D� QHJDWLYH� LPSDFW� RQ� WKH� VXVWDLQDEOH�
PDLQWHQDQFH�RI� WKH� V\VWHP�� ,W� LV� WKHUHIRUH�QHF�
HVVDU\� IRU� WKH� V\VWHP� WR� EH� ZHOO� LQVWLWXWLRQDO�
L]HG�ZLWK� VXIILFLHQW� SROLF\� FRYHUDJH� LQFOXGLQJ��
RUGLQDQFHV��GHVLJQDWHG�EXGJHW�IRU�LPSURYHPHQW� 

DQG�PDLQWHQDQFH��,Q�DGGLWLRQ��WR�HQVXUH�VXVWDLQ�
DELOLW\� RI� WKH� V\VWHP�� LW� LV� YHU\� QHFHVVDU\� IRU�
EDUDQJD\� RIILFLDOV� WR� FRRUGLQDWH� ZLWK� ODZ� HQ�
IRUFHPHQW�DJHQFLHV�WR�GHYHORS�D�SODQ�WR�HQVXUH�
WKDW� KRXVHKROG� SURSHUWLHV� DUH� VWLOO� SURWHFWHG�
DIWHU� HYDFXDWLRQ�� $Q� LQYHVWLJDWLRQ� VKRXOG� EH�
FDUULHG�RXW�DIWHU�D�IORRG�GLVDVWHU�WR�ILQG�SURSHU�
W\�ORVW�DQG�HQVXUH�WKDW�WKH�FXOSULWV�DUH�SXQLVKHG�
DFFRUGLQJ� WR� WKH� ODZ� WR�GHWHU�RWKHUV� IURP�VXFK�
DFW�� 6LQFH� WKH� LQWURGXFWLRQ� RI� WKH� IORRG� HDUO\�
ZDUQLQJ�V\VWHP��QR�DVVHVVPHQW�KDV�EHHQ�PDGH�
E\� WKH� FLW\� DXWKRULWLHV� WR� HYDOXDWH� WKH� SHUIRU�
PDQFH� RI� WKH� V\VWHP�� ,W� LV� QHFHVVDU\� IRU� WKH�
PDLQ�LQVWLWXWLRQV�WR�GHYHORS�VRPH�LQGLFDWRUV�IRU�
D� UHJXODU� HYDOXDWLRQ� RI� WKH� V\VWHP�� ,W� LV� DOVR�
UHFRPPHQGHG� WKDW� WKH� &LW\� 'LVDVWHU� 5LVN� 5H�
GXFWLRQ� DQG� 0DQDJHPHQW� 2IILFH� GHYHORS� D�
FRPSUHKHQVLYH� FDWDORJ� WKDW� LQFOXGHV� WKH� LP�
SDFWV� H[SHULHQFHG� GXULQJ� IORRG� GLVDVWHUV�� 7KLV�
ZLOO� IDFLOLWDWH�DQ�DVVHVVPHQW� RI� WKH� V\VWHP�DQG�
DOVR� SURYLGH� UHOLDEOH� GDWD� IRU� VXVWDLQDEOH� VROX�
WLRQV�LQ�IORRG�ULVN�UHGXFWLRQ� 
 
3URSHUW\�GDPDJH�ZDV�RQH�RI� WKH� LPSDFWV�RIWHQ�
H[SHULHQFHG� E\� UHVLGHQWV� GXULQJ� IORRGV�� 7KH�
ZDUQLQJ� V\VWHP� KDV� QRW� DQG� ZLOO� QRW� WRWDOO\�
SUHYHQW�WKLV�LPSDFW��HVSHFLDOO\�IRU�WKH�LPPRYD�
EOH� SURSHUWLHV�� 6RPH� UHVSRQGHQWV� H[SUHVVHG�
WKHLU�LQDELOLW\�WR�UHFRYHU�WKHLU�ORVW�SURSHUW\�DIWHU�
2QGR\�DQG�+DEDJDW�IORRG�HYHQWV��5HVLGHQWV�FDQ�
WKHUHIRUH�FRQVLGHU�RWKHU�PHDVXUHV�WKDW�ZLOO�KHOS�
LQ�WKH�UHFRYHU\�RI�SURSHUW\��7KH�FLW\�DXWKRULWLHV�
WRJHWKHU�ZLWK�EDUDQJD\�RIILFLDOV�FDQ�HQFRXUDJH�
KRXVHKROGV�WR�XQGHUWDNH�DQ�LQVXUDQFH�SROLF\�E\�
HGXFDWLQJ�WKHP�RQ�WKH�WRSLF�DQG�DOVR�UHJXODWLQJ�
WKH�DFWLYLWLHV�RI�SULYDWH�LQVXUDQFH�FRPSDQLHV�WR�
HQVXUH� WKDW� UHVLGHQWV� DUH� QRW� DEXVHG�� 7KH� FLW\�
FDQ� DOVR� SDUWQHU� ZLWK� LQVXUDQFH� FRPSDQLHV� RU�
SURYLGH� VXEVLGLHV� WR� UHGXFH� WKH� EXUGHQ� RQ�
KRXVHKROGV� LI� SUHPLXPV� DUH� YHU\� H[SHQVLYH��
7KLV�ZLOO� JUHDWO\�KHOS� IDPLOLHV� UHFRYHU�TXLFNO\�
DQG� DLG� LQ� UHFRYHULQJ� GDPDJHG� SURSHUWLHV�� ,Q�
JHQHUDO�� WKH� ILQGLQJV� IURP� WKLV� VWXG\� DUH� UHOH�
YDQW� WR�*KDQD�DQG�PDQ\�RWKHU�HPHUJLQJ�FRXQ�
WULHV�ZKLFK� KDYH� UHFHQWO\� LQVWDOOHG� HDUO\�ZDUQ�
LQJ�V\VWHPV�WR�UHGXFH�IORRG�ULVNV��� 
 
5()(5(1&(6 
$ERDJ\H��'����������/LYLQJ�ZLWK�)DPLOLDU�+D]�
DUGV��)ORRG�([SHULHQFHV�DQG�+XPDQ�9XOQHUD�
ELOLW\� LQ� $FFUD�� *KDQD�� -RXUQDO� RI�� 
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8UEDQ� 5HVHDUFK�� ������-���� '2,���������
DUWLFXOR������� $FFHVVHG� IURP� KWWSV���
ZZZ�UHVHDUFKJDWH�QHW�
SXEOLFD�
WLRQ����������B/LYLQJBZLWKB)DPLOLDUB+D]DU
GVB)ORRGB([SHULHQFHVBDQGB+XPDQB9XOQHUDE
LOLW\BLQB$FFUDB*KDQD� RQ� ��� 0D\� ����� 
 

$WWLSRH��6����������$Q�DVVHVVPHQW�RI�IORRG�PLW�
LJDWLRQ� PHDVXUHV� LQ� $FFUD�� *KDQD� �0DVWHUV���
.ZDPH� 1NUXPDK� 8QLYHUVLW\� RI� 6FLHQFH� DQG�
7HFKQRORJ\�� .XPDVL�� *KDQD�� 5HWULHYHG� IURP�
KWWS���LU�NQXVW�HGX�JK�
ELWVWUHDP������������������$77,32(��F�
��6(/$6,(���.2),�SGI� RQ� 'HFHPEHU� ����
����� 

 
%DXGRLQ�� 0�$��� +HQO\-6KHSDUG�� 6��� )HUQDQGR��
1��� 6LWDWL��$�� DQG� =RPPHUV�� =�� �������� )URP�
WRS-GRZQ� WR� ³FRPPXQLW\-FHQWULF´� DSSURDFKHV�
WR�HDUO\�ZDUQLQJ�V\VWHPV��H[SORULQJ�SDWKZD\V�
WR� LPSURYH� GLVDVWHU� ULVN� UHGXFWLRQ� WKURXJK�
FRPPXQLW\� SDUWLFLSDWLRQ� ,QWHUQDWLRQDO� -RXU�
QDO�RI�'LVDVWHU�5LVN�6FLHQFH� ��������-���� 

 
%DXGRLQ��0�$�� DQG�:ROGH-*HRUJLV��7�� ��������
'LVDVWHU� ULVN� UHGXFWLRQ� HIIRUWV� LQ� WKH� *UHDWHU�
+RUQ�RI�$IULFD� ,QWHUQDWLRQDO� -RXUQDO� RI�'LV�
DVWHU�5LVN�6FLHQFH� �������-��� 

 
'HSDUWPHQW� RI� 3XEOLF� :RUNV� DQG� +LJKZD\V��
-DSDQ� ,QWHUQDWLRQDO� &RRSHUDWLRQ� $JHQF\��
�������� 7KH� 3UHSDUDWRU\� 6WXG\� IRU� 3DVLJ-
0DULNLQD�5LYHU�&KDQQHO�,PSURYHPHQW�3URMHFW�
�3KDVH�,,,�� LQ�WKH�5HSXEOLF�RI�WKH�3KLOLSSLQHV��
3KLOLSSLQHV�� &7,� (QJLQHHULQJ� ,QWHUQDWLRQDO�
&R��� /WG� KWWS���RSHQBMLFDUHSRUW�MLFD�JR�MS�
SGI����������SGI� 

 
'MLPHVDK�� ,�(���2NLQH��$�1�'�� DQG�0LUHNX��.��
.����������,QIOXHQWLDO�IDFWRUV�LQ�FUHDWLQJ�ZDUQ�
LQJ� V\VWHPV� WRZDUGV� IORRG� GLVDVWHU� PDQDJH�
PHQW�LQ�*KDQD��$Q�DQDO\VLV�RI������1RUWKHUQ�
IORRG�� ,QWHUQDWLRQDO� -RXUQDO� RI� 'LVDVWHU� ULVN�
UHGXFWLRQ��������-���� 

 
'X�3OHVVLV��/�$�� ��������$� UHYLHZ�RI�HIIHFWLYH�
IORRG� IRUHFDVWLQJ�� ZDUQLQJ� DQG� UHVSRQVH� V\V�
WHP� IRU� DSSOLFDWLRQ� LQ� 6RXWK� $IULFD� :DWHU�
6RXWK�$IULFD� ����������-����� 

 
+DQGPHU�� -�� ��������)ORRG�ZDUQLQJ� UHYLHZV� LQ�

1RUWK� $PHULFD� DQG� (XURSH�� 6WDWHPHQWV� DQG�
VLOHQFH� $XVWUDOLDQ� -RXUQDO� RI� (PHUJHQF\�
0DQDJHPHQW�����������-��� 

 
/RUHQ]R� (�� �������� ³0HDVXULQJ� YXOQHUDELOLW\��
3UHSDULQJ�(YLGHQFH-EDVHG� ,PSHUDWLYH� IRU�$G�
DSWDWLRQ�3ODQQLQJ�XVLQJ�&RPSRVLWH�0HDVXUH�´�
3RZHU� 3RLQW� 3UHVHQWDWLRQ�� 8QLYHUVLW\� RI� WKH�
3KLOLSSLQHV�� 

 
0DFKHUHUD��0�� DQG�&KLPEDUL��0�� -�� ��������$�
UHYLHZ� RI� VWXGLHV� RQ� FRPPXQLW\� EDVHG� HDUO\�
ZDUQLQJ�V\VWHPV� -jPEi��-RXUQDO�RI�'LVDVWHU�
5LVN�6WXGLHV� ������-��� 

 
1DWLRQZLGH�2SHUDWLRQDO�$VVHVVPHQW�RI�+D]DUGV�
�������� ³+DEDJDW� )ORRGV� LQ� 0DULNLQD� &LW\�
0HWUR� 0DQLOOD´�� 'LVDV�
WHU 7LPHOLQH� 6HSWHPEHU �� 
KWWS���EORJ�QRDK�GRVW�JRY�SK������������
KDEDJDW-����-IORRG-PDULNLQD-FLW\� 

 
1HLO��'����������$Q�(YDOXDWLRQ�RI�(IIHFWLYHQHVV�
RI� )ORRG� (DUO\� :DUQLQJ� 6\VWHP� XVHG� LQ�
$XVWUDOLD�� 3DUDPDWWD��16:��$XVWUDOLD��8QLWHG�
1DWLRQV� 2IILFH� IRU� 'LVDVWHU� 5LVN� 5HGXFWLRQ�
KWWSV���ZRUNV�EHSUHVV�FRP�QHLOBGXIW\����
GRZQORDG���$FFHVVHG�RQ����������� 

 
2ORUXPIHPL� )��� 2ORNHVXVL� )�� DQG� 2QZXHPHOH���
$�� �������� ³7KH� HIIHFWLYHQHVV� RI� )ORRG� (DUO\�
:DUQLQJ�6\VWHP�LQ�WKH�0DQDJHPHQW�RI�8UEDQ�
)ORRG� LQ� 1LJHULD�´� 8UEDQL]DWLRQ� DQG� *OREDO�
(QYLURQPHQW� &KDQJH�� 2FWREHU� ���� KWWSV�� ��
XJHFYLHZSRLQWV�ZRUGSUHVV�FRP������������
WKH-HIIHFWLYHQHVV-RI-HDUO\-ZDUQLQJ-V\VWHPV-LQ
-WKH-PDQDJHPHQW-RI-XUEDQ-IORRGLQJ-LQ-
1LJHULD�� 

 
2XLNRWDQ�� 5�� %��� .ZDVW� �9�'�� -��� 0\QHWW�� $��
DQG� $IRXGD�� $�� �������� *DSV� DQG� FKDOOHQJHV�
RI� IORRG� ULVN� PDQDJH�
PHQW LQ :HVW $IULFDQ FRDVWDO FLWLHV� $FFHVVHGI
URP� KWWSV���ZZZ�LZUD�RUJ�PHPEHU�FRQJUHVV�
UHVRXUFH�
$%6,'���B$%6,'���BIXOOBSDSHU�SGI� RQ�
��WK� 0D\�� ����� 

 
3DUNHU��'��DQG�)RUGKDP��0����������$Q�HYDOXD�
WLRQ� RI� IORRG� IRUHFDVWLQJ�� ZDUQLQJ� DQG� UH�
VSRQVH�V\VWHPV�LQ�WKH�(XURSHDQ�8QLRQ� :DWHU�
5HVRXUFHV�0DQDJHPHQW� ����������-���� 

$J\HL�HW�DO� �� 



-RXUQDO�RI�6FLHQFH�DQG�7HFKQRORJ\����.1867����� 

 

 

5DPDGD��3�� �������� ³2QGR\�PHPRULHV� SUHSDUH�
0DULNLQD� UHVLGHQWV� IRU� 0DULR3+�´� 5DSSOHU��
6HSWHPEHU� ���� KWWS���ZZZ�UDSSOHU�FRP�
QDWLRQ������-PDULNLQD-WURSLFDO-VWRUP-PDULR� 

 
6DOYDGRU��0��$����������³0DULNLQD�&LW\�'XULQJ�
2QGR\�´� %XVLQHVV� :RUOG� 2QOLQH�� 1RYHPEHU�
���� KWWS���ZZZ�EZRUOGRQOLQH�FRP�
FRQWHQW�SKS"VHFWLRQ 2SLQLRQ	WLWOH PDULNLQD-
FLW\-GXULQJ-RQGR\	LG �������GDWH�DFFHVVHG" 

 
6lWWHOH� 0��� %U�QGO� 0�� DQG� 6WUDXE� '�� ��������
³5HOLDELOLW\�DQG�(IIHFWLYHQHVV�RI�(DUO\�:DUQ�
LQJ�6\VWHPV�IRU�1DWXUDO�+D]DUGV��&RQFHSW�DQG�
$SSOLFDWLRQ� WR�'HEULV� )ORZ�:DUQLQJ�´�5HOLD�
ELOLW\�(QJLQHHULQJ�DQG�6\VWHP�6DIHW\���������
-���� 

 
7KH� 3KLOLSSLQHV� 'LVDVWHU� 5LVN� 5HGXFWLRQ� DQG�
0DQDJHPHQW� $FW� RI� ����� �5HSXEOLF� $FW�
������� $FFHVVHG� IURP� KWWS���
ZZZ�QGUUPF�JRY�SK�DWWDFKPHQWV�DUWLFOH����
5HSXEOLFB$FWB������SGI��$FFHVVHG�RQ���������
������ 

 
7KH�8QLWHG�1DWLRQV�2IILFH�IRU�WKH�&RRUGLQDWLRQ�
RI�+XPDQLWDULDQ�$IIDLUV��2&+$��	�)RRG�DQG�
$JULFXOWXUH� 2UJDQL]DWLRQ� �)$2��� ��������
&RPPXQLW\-EDVHG� (DUO\� :DUQLQJ� 6\VWHPV��
.H\� 3UDFWLFHV� IRU� '55� ,PSOHPHQWHUV�� $F�
FHVVHG� IURP� +WWS���:ZZ�)DR�2UJ���$-
,����H�3GI���$FFHVVHG�RQ������������ 

8QLWHG� 1DWLRQV� 'HYHORSPHQW� 3URJUDPPH�
�������� &RPPXQLW\� 5HVLOLHQFH� WKURXJK� (DUO\�
:DUQLQJ�� $FFHVVHG� RQ� KWWSV���
ZZZ�JK�XQGS�RUJ�FRQWHQW�GDP�JKDQD�GRFV�
'RF�6XVGHY�
81'3B*+B686'(9B&5(:B3UR'RFB)LQDO
B$OO�SGI� 

 
8QLWHG�1DWLRQV�2IILFH�IRU�'LVDVWHU�5LVN�5HGXF�
WLRQ�DQG�&HQWUH� IRU�5HVHDUFK�RQ� WKH�(SLGHPL�
RORJ\�RI�'LVDVWHUV����������7KH�KXPDQ�FRVW�RI�
ZHDWKHU� UHODWHG� GLVDVWHUV�� ����-������ $F�
FHVVHG� IURP�KWWS���ZZZ�XQLVGU�RUJ������GRFV�
FOLPDWHFKDQJH�
&23��B:HDWKHU'LVDVWHUV5HSRUWB����B),1$
/�SGI�RQ�'HFHPEHU���������� 

 
8QLWHG�1DWLRQV����������*OREDO�6XUYH\�RI�(DUO\�
:DUQLQJ�6\VWHP��$Q�DVVHVVPHQW�RI�FDSDFLWLHV��
JDSV� DQG� RSSRUWXQLWLHV� WRZDUGV� EXLOGLQJ� D�
FRPSUHKHQVLYH� JOREDO� HDUO\� ZDUQLQJ� V\VWHP�
IRU� DOO� QDWXUDO� KD]DUGV�� *HQHYD�� 6ZLW]HU�
ODQG� 8QLWHG 1DWLRQV�� KWWS���
ZZZ�XQLVGU�RUJ������SSHZ�LQIR-UHVRXUFHV�
HZF��*OREDO-6XUYH\-RI-(DUO\-:DUQLQJ-
6\VWHPV�SGI� 

 
=ROHWD-1DQWHV�� '�%�� �������� )ORRG� KD]DUGV� LQ�
0HWUR� 0DQLOD�� 5HFRJQL]LQJ� FRPPRQDOLWLHV��
GLIIHUHQFHV��DQG�FRXUVHV�RI�DFWLRQ� 6RFLDO�6FL�
HQFH�'LOLPDQ� ��������-���� 

0XOWL-FULWHULD�DQDO\VLV�RI�IORRG�HDUO\�ZDUQLQJ�V\VWHP�LQ�%DUDQJD\�7XPDQD��� �� 


