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,I�\RX�QHHG�DGGLWLRQDO�LQIRUPDWLRQ�RQ�DQ\�RI�WKH�
DUWLFOHV��SOHDVH�IHHO�IUHH�WR�FRQWDFW�PH��<RX�FDQ�
DOVR�OHW�PH�NQRZ�DERXW�QHZ��������SXEOLFDWLRQV�
RQ�$VLDQ�HOHSKDQWV�

0��$ODPJLU��6�$��0XNXO�	�6�0��7XUWRQD
0RGHOOLQJ� VSDWLDO� GLVWULEXWLRQ� RI� FULWLFDOO\�
HQGDQJHUHG� $VLDQ� HOHSKDQW� DQG� +RRORFN�
JLEERQ�LQ�%DQJODGHVK�IRUHVW�HFRV\VWHPV�XQGHU�
D�FKDQJLQJ�FOLPDWH
$SSOLHG�*HRJUDSK\����������������
$EVWUDFW���7KH�$VLDQ�HOHSKDQW��(OHSKDV�PD[LPXV��
DQG�+RRORFN�JLEERQ��+RRORFN�KRRORFN��DUH�WZR�
JOREDOO\� HQGDQJHUHG�ZLOGOLIH� VSHFLHV� OLPLWHG� WR�
RQO\� WURSLFDO�$VLDQ� IRUHVWV�� ,Q�%DQJODGHVK�ERWK�
VSHFLHV�DUH�FULWLFDOO\�HQGDQJHUHG�DQG�GLVWULEXWHG�
PDLQO\�LQ�WKH�QRUWKHDVW�DQG�VRXWKHDVW�KLOO\�UHJLRQV�
ERUGHULQJ� QHLJKERULQJ� ,QGLD� DQG� 0\DQPDU��
8VLQJ� H[LVWLQJ� GLVWULEXWLRQ� GDWD�� ODQG�XVH�ODQG�
FRYHU�� HOHYDWLRQ� DQG� ELR�FOLPDWLF� YDULDEOHV�� ZH�
PRGHOHG�WKH�OLNHO\�GLVWULEXWLRQ�RI�$VLDQ�HOHSKDQW�
DQG� +RRORFN� JLEERQ� LQ� %DQJODGHVK� IRU� �����
DQG� ������:H� XVHG� WKH� ,3&&·V� 5HSUHVHQWDWLYH�
&RQFHQWUDWLRQ� 3DWKZD\V� �5&3V�� H� 5&3���� DQG�
5&3���� DQG� 0D[LPXP� (QWURS\� DOJRULWKP� IRU�
RXU�PRGHOOLQJ��2XU�VWXG\�LQGLFDWHG�WKDW�WKH�$VLDQ�
HOHSKDQW�ZLOO�EH�PRUH�UHVLOLHQW�WR�FOLPDWH�FKDQJH�
FRPSDUHG�ZLWK�WKH�+RRORFN�JLEERQ��+DELWDW�ORVV�
IRU�WKH�$VLDQ�HOHSKDQW�LV�DOVR�H[SHFWHG�WR�UHPDLQ�
FRQVWDQW��L�H�������WKURXJKRXW�WKH�SHULRG��ZKLOVW�
+RRORFN�JLEERQ�KDELWDW�ZLOO�EH�PRUH�VHQVLWLYH�WR�
FOLPDWLF�YDULDWLRQV��ZLWK�WKH�VSHFLHV�SUHGLFWHG�WR�
EH� H[WLUSDWHG� IURP� WKH� FRXQWU\� E\� ������%HLQJ�
KLJKO\� H[SRVHG� WR� FOLPDWH� FKDQJH� ZLWK� HYHU�
LQFUHDVLQJ� ODQG� XVH� SUHVVXUHV�� ZH� EHOLHYH� RXU�
VWXG\�LQ�%DQJODGHVK�FDQ�EH�XVHG�WR�HQKDQFH�RXU�
XQGHUVWDQGLQJ�RI�IXWXUH�YXOQHUDELOLWLHV�RI�ZLOGOLIH�
LQ�D�UDSLGO\�FKDQJLQJ�FOLPDWH��$�WUDQV�ERXQGDU\�
FRQVHUYDWLRQ� SURJUDP� ZLWK� JUHDWHU� DWWHQWLRQ�
WR� WKH� VSHFLHV� WKDW� DUH� OHVV� UHVLOLHQW� WR� FOLPDWH�

FKDQJH�LV�DOVR�HVVHQWLDO���������5HSULQWHG�ZLWK�
SHUPLVVLRQ�IURP�(OVHYLHU�

0��%HQDGXVL
(OHSKDQWV�QHYHU� IRUJHW��&DSWXULQJ�QDWXUH�DW�
WKH� ERUGHU� RI�5XKXQD�1DWLRQDO� 3DUN� �<DOD���
6UL�/DQND
&DSLWDOLVP�1DWXUH�6RFLDOLVP����������������
$EVWUDFW�� �<DOD�1DWLRQDO�3DUN�� LQ�VRXWK�HDVWHUQ�
6UL� /DQND�� LV� D� FRPSOH[� RI� DGMRLQLQJ� QDWXUDO�
UHVHUYHV� FRYHULQJ� D� ODUJH� IRUHVWHG� DUHD� SDUWO\�
RSHQ� WR� WRXULVWV�� 7KH� SDUN� LV� VXUURXQGHG� E\�
D� ZLGH� VZDWK� RI� VKUXE� MXQJOH� WKDW� VHUYHV� DV� D�
EXIIHU�]RQH�VHSDUDWLQJ�WKH�SURWHFWHG�ODQGV�IURP�
WKH�QHDUHVW�UXUDO�YLOODJHV��7KHUH�KDYH�ORQJ�EHHQ�
GLVSXWHV�RYHU�DFFHVV�WR�QDWXUDO�UHVRXUFHV�LQ�WKLV�
UHJLRQ��EXW�WKH\�EHFDPH�PRUH�KHDWHG�DIWHU������
ZKHQ� WKH� VWDWH� ÀQDOO\� HPHUJHG� YLFWRULRXV� IURP�
D� ORQJ� FLYLO� ZDU� ZLWK� 7DPLO� VHSDUDWLVW� UHEHOV��
HVWDEOLVKHG�LQ�WKH�QRUWK�HDVWHUQ�WHUULWRULHV��:LWK�
WKH�FRQÁLFW�UHVROYHG��WKH�JRYHUQPHQW�ZDV�DEOH�WR�
UHSDFNDJH�WKH�FRXQWU\�DV�D�QHZ�$VLDQ�GHVWLQDWLRQ�
IRU�LQWHUQDWLRQDO�WRXULVP���������7KH�&HQWHU�IRU�
3ROLWLFDO�(FRORJ\�

/��%HQQHWW��6��'XQKDP��/��<RQ��6��&KDSPDQ��0��
.HQDJKDQ��/��3XUGLH�	�5��7DUOLQWRQ
/RQJLWXGLQDO�VWXG\�RI�$VLDQ�HOHSKDQWV��(OHSKDV�
PD[LPXV�� LQGLFDWHV� LQWHUPLWWHQW� VKHGGLQJ�
RI� HOHSKDQW� HQGRWKHOLRWURSLF� KHUSHVYLUXV� ��
GXULQJ�SUHJQDQF\
9HWHULQDU\�5HFRUG�2SHQ����������H������
$EVWUDFW�� � ,QWURGXFWLRQ�� ((+9��� LV� D� YLUDO�
LQIHFWLRQ� RI� HOHSKDQWV� WKDW� KDV� EHHQ� DVVRFLDWHG�
ZLWK� D� IDWDO� KDHPRUUKDJLF� V\QGURPH� LQ� $VLDQ�
HOHSKDQWV��3UHYLRXV� VWXGLHV�KDYH� VXJJHVWHG� WKDW�
SUHJQDQW� DQLPDOV� PD\� VKHG� PRUH� YLUXV� WKDQ�
QRQ�SUHJQDQW� DQLPDOV�� 0HWKRGV�� 7KLV� VWXG\�
H[DPLQHG� ZKHWKHU� SUHJQDQF\� DIIHFWHG� WKH�
IUHTXHQF\�RU�PDJQLWXGH�RI�VKHGGLQJ�RI�HOHSKDQW�

1HZV�DQG�%ULHIV� *DMDK����������������

5HFHQW�3XEOLFDWLRQV�RQ�$VLDQ�(OHSKDQWV

&RPSLOHG�E\�-HQQLIHU�3DVWRULQL

$QWKURSRORJLVFKHV�,QVWLWXW��8QLYHUVLWlW�=�ULFK��=�ULFK��6ZLW]HUODQG
&HQWUH�IRU�&RQVHUYDWLRQ�DQG�5HVHDUFK��5DMDJLUL\D��6UL�/DQND
(�PDLO���MHQQ\#DLP�X]K�FK
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HQGRWKHOLRWURSLF� KHUSHVYLUXV� �� �((+9��� XVLQJ�
7DT�PDQ� UHDO�WLPH� 3&5� RQ� WUXQN�ZDVKHV� IURP�
IRXU� IHPDOH� HOHSKDQWV� IURP� D� 8.� FROOHFWLRQ�
RYHU�WKUHH�WLPH�SHULRGV�EHWZHHQ������DQG�������
7KHVH� SHULRGV� LQFOXGHG� SUHJQDQFLHV� LQ� WZR�
DQLPDOV� �SHULRG� �� DQG� SHULRG� ���� %HKDYLRXUDO�
REVHUYDWLRQV�PDGH�E\�NHHSHUV�ZHUH�DOVR�DVVHVVHG��
5HVXOWV��'XULQJ�SHULRG���WKHUH�ZDV�D�KLJK�GHJUHH�
RI� VRFLDO� KLHUDUFKLFDO� LQVWDELOLW\� ZKLFK� OHG� WR�
D� KLHUDUFK\� FKDQJH�� DQG� ZDV� DVVRFLDWHG� ZLWK�
DJJUHVVLYH� EHKDYLRXU�� $OVR� GXULQJ� SHULRG� ��
((+9��� VKHGGLQJ� ZDV� RI� D� KLJKHU� PDJQLWXGH�
DQG�IUHTXHQF\�WKDQ�LQ�WKH�ODWWHU�WZR�WLPH�SHULRGV��
&RQFOXVLRQV�� 7KHVH� UHVXOWV� VXJJHVW� WKDW� WKHUH�
LV� QR� FOHDU� UHODWLRQVKLS� EHWZHHQ� VKHGGLQJ� DQG�
SUHJQDQF\��DQG�WKDW�EHKDYLRXUDO�VWUHVVRUV�PD\�EH�
UHODWHG�WR�DQ�LQFUHDVH�LQ�((+9���VKHGGLQJ�

.��&KHOOLDK�	�5��6XNXPDU
,QWHUSOD\�RI�PDOH�WUDLWV��PDOH�PDWLQJ�VWUDWHJLHV�
DQG�IHPDOH�PDWH�FKRLFH�LQ�WKH�$VLDQ�HOHSKDQW��
(OHSKDV�PD[LPXV
%HKDYLRXU���������������������
$EVWUDFW���(ODERUDWH�PDOH�WUDLWV�ZLWK�QR�DSSDUHQW�
DGDSWLYH�YDOXH�PD\�KDYH�HYROYHG�WKURXJK�IHPDOH�
PDWH� GLVFULPLQDWLRQ�� 7XVNV� DUH� DQ� HODERUDWH�
PDOH�RQO\� WUDLW� LQ� WKH�$VLDQ�HOHSKDQW� WKDW�FRXOG�
SRWHQWLDOO\� LQÁXHQFH� IHPDOH� PDWH� FKRLFH�� :H�
H[DPLQHG� WKH� HIIHFW� RI� PDOH� ERG\� VL]H�� WXVN�
SRVVHVVLRQ� DQG� PXVWK� VWDWXV� RQ� IHPDOH� PDWH�
FKRLFH� LQ� DQ�$VLDQ� HOHSKDQW� SRSXODWLRQ�� /DUJH�
PXVWK� PDOHV� UHFHLYHG� SRVLWLYH� UHVSRQVHV� IURP�
RHVWURXV�IHPDOHV�WRZDUGV�FRXUWVKLS�VLJQLÀFDQWO\�
PRUH� RIWHQ� WKDQ� GLG� VPDOO�QRQ�PXVWK� PDOHV��
<RXQJ�� WXVNHG� QRQ�PXVWK� PDOHV� DWWHPSWHG�
FRXUWVKLS� VLJQLÀFDQWO\� PRUH� RIWHQ� WKDQ� WKHLU�
WXVNOHVV� SHHUV�� DQG� UHFHLYHG� PRUH� SRVLWLYH�
UHVSRQVHV��WKRXJK�VWDWLVWLFDOO\�LQVLJQLÀFDQW��WKDQ�
GLG� WXVNOHVV�PDOHV��$�SRVLWLYH� UHVSRQVH�GLG�QRW�
QHFHVVDULO\�WUDQVODWH�LQWR�PDWLQJ�EHFDXVH�RI�PDWH�
JXDUGLQJ�E\�D�GRPLQDQW�PDOH��)HPDOH�HOHSKDQWV�
DSSHDU�WR�FKRRVH�PDWHV�EDVHG�SULPDULO\�RQ�WUDLWV�
VXFK�DV�PXVWK�WKDW�VLJQDO�GLUHFW�IHUWLOLW\�EHQHÀWV�
WKURXJK�LQFUHDVHG�VSHUP�UHFHLYHG�WKDQ�IRU�WUDLWV�
VXFK�DV�WXVNV�WKDW�PD\�VLJQDO�RQO\�LQGLUHFW�ÀWQHVV�
EHQHÀWV���������.RQLQNOLMNH�%ULOO�19��/HLGHQ�

6��'DVJXSWD�	�$�.��*KRVK
(OHSKDQW²UDLOZD\� FRQÁLFW� LQ� D� ELRGLYHUVLW\�
KRWVSRW��'HWHUPLQDQWV�DQG�SHUFHSWLRQV�RI�WKH�

FRQÁLFW�LQ�QRUWKHUQ�:HVW�%HQJDO��,QGLD
+XPDQ�'LPHQVLRQV�RI�:LOGOLIH����������������
$EVWUDFW���:H�TXDQWLÀHG�HOHSKDQW²WUDLQ�FDVXDOWLHV�
DORQJ� WKH� ���� NP� �����PL�� 6LOLJXUL�$OLSXUGXDU�
UDLOZD\� OLQH� LQ� QRUWKHUQ� :HVW� %HQJDO�� ,QGLD�
DQG�DVVHVVHG�VWDNHKROGHU�SHUFHSWLRQV�DERXW� WKLV�
FRQÁLFW��:H�IRXQG�WKDW�FDVXDOWLHV�KDYH�LQFUHDVHG�
SRVW�FRQYHUVLRQ�RI� WKLV� UDLOZD\� OLQH�IURP�PHWHU�
WR�EURDG�JDXJH��DQG�DUH�KLJKHVW�GXULQJ�PRQVRRQV�
DQG�ZLQWHUV��+LJKHU�FDVXDOW\�ULVN�ZDV�DVVRFLDWHG�
ZLWK�FORVHU�GLVWDQFHV�WR�QHDUHVW�FXUYH�DQG�KLJKHU�
IRUHVW�FRYHU��(OHSKDQWV�IUHTXHQWO\�YLVLW�QHDU�WKLV�
UDLOZD\� OLQH�� DQG� ���� RI� KRXVHKROGV� OLYLQJ� LQ�
FORVH� SUR[LPLW\� WR� WKLV� OLQH� VLJKWHG� HOHSKDQWV�
GXULQJ�������0RVW�WUDLQ�RSHUDWRUV�������VDLG�WKDW�
HOHSKDQW²WUDLQ�FROOLVLRQV�KDG�LQFUHDVHG��DQG�FLWHG�
VSHHG��ORZ�YLVLELOLW\��DQG�ODFN�RI�ZDUQLQJ�V\VWHPV�
DV�PDLQ�UHDVRQV��$PRQJ�KRXVHKROG�UHVSRQGHQWV��
UHDVRQV� IRU� DFFLGHQWV� LQFOXGHG� DQ� LQFUHDVH� LQ�
ERWK� WUDLQ�QXPEHUV� DQG� VSHHG��2XU� VXJJHVWLRQV�
IRU�PLWLJDWLQJ�WKH�FRQÁLFW�LQFOXGH�LQVWDOODWLRQ�RI�
VHQVRU�V\VWHPV�WKDW�FDQ�ZDUQ�WUDLQ�GULYHUV�DERXW�
DSSURDFKLQJ� DQLPDOV�� DQG� VKLIWLQJ� WUDLQV� WR� WKH�
DOWHUQDWH�H[LVWLQJ�UDLOZD\�OLQH���������7D\ORU�	�
)UDQFLV�*URXS��//&�

3�� 'DYLGDU�� &�� 5RVVHW�� 3�&�� 0DPPHQ�� -�3��
3X\UDYDXG��5��6ULYDVWDYD�	�%��:ULJKW
0RUWDOLW\� UHFRUGV� �����²������ VKHG� OLJKW� RQ�
WKUHDWV� WR�$VLDQ� HOHSKDQWV�(OHSKDV� PD[LPXV�
/LQQDHXV�� ����� �0DPPDOLD�� 3URERVFLGHD��
(OHSKDQWLGDH��LQ�1LOJLULV��VRXWKHUQ�,QGLD
-RXUQDO�RI�7KUHDWHQHG�7D[D�������������������
$EVWUDFW���:H�FRPSLOHG�UHFRUGV�RI�����HOHSKDQW�
GHDWKV�RYHU�D����\HDU�SHULRG������²������IURP�
WKH�0XGXPDODL�7LJHU�5HVHUYH� DQG� WKH� UHVHUYHG�
IRUHVWV� RI�1LOJLUL�1RUWK� DQG� 6RXWK� GLYLVLRQV� RI�
VRXWKHUQ� ,QGLD� IURP� WKH�GDWDEDVHV� RI� WKH�7DPLO�
1DGX�)RUHVW�'HSDUWPHQW��WKH�:LOGOLIH�3URWHFWLRQ�
6RFLHW\� RI� ,QGLD� DQG� WKH� 1LOJLUL� :LOGOLIH� DQG�
(QYLURQPHQW� $VVRFLDWLRQ�� :H� WHVWHG� WKH� QXOO�
K\SRWKHVLV� WKDW� WKH� FDXVHV� RI� HOHSKDQW� GHDWKV�
ZRXOG�QRW�GLIIHU�ZLWK� WLPH��E\�JHQGHU�DQG�ZLWK�
OHYHO� RI� SURWHFWLRQ�� :H� FODVVLÀHG� UHFRUGV� E\�
JHQGHU� DQG� DJH�� DGXOWV� ����� \HDUV��� VXE� DGXOWV�
��²���\HDUV���MXYHQLOHV��!�²����DQG�FDOYHV��������
:H�RUJDQLVHG�UHFRUGV�RYHU���GHFDGH�SHULRGV��7KH�
GDWDEDVH�FRQVLVWHG�RI�����DGXOWV������\HDUV������
VXE�DGXOWV���²���\HDUV������MXYHQLOHV��!�²����DQG�
���FDOYHV��������075�KDG�WKH�PD[LPXP�UHFRUGV�
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������IROORZHG�E\�11'�������DQG�16'������7KH�
PHGLDQ�DJH�RI�GHDWK�ZDV����\HDUV�IRU�DGXOW�PDOHV�
DQG� ��� \HDUV� IRU� DGXOW� IHPDOHV��0HDQ� VXUYLYDO�
WLPH�IRU�DGXOW�PDOHV�ZDV�������\HDUV��DQG�������
IRU� IHPDOHV�� 3RDFKLQJ� ZDV� UHVSRQVLEOH� IRU� WKH�
PDMRULW\� RI� GHDWKV� ������� SDUWLFXODUO\� RI� PDOH�
HOHSKDQWV��������DQG�XQNQRZQ�FDXVHV�������IRU�
WKH� PDMRULW\� RI� IHPDOH� GHDWKV� ������� +XPDQ�
FDXVHG� GHDWKV�� ZKLFK� LQFOXGHG� SRDFKLQJ� DQG�
VRPH�DFFLGHQWV��DYHUDJHG�����EHWZHHQ������DQG�
�����DQG�GHFUHDVHG� WR�����GXULQJ�����²������
'HDWKV� GXH� WR� XQNQRZQ� FDXVHV� DQG� GLVHDVHV�
LQFUHDVHG� IURP� ���� LQ� ���������� WR� ���� LQ�
����²������ 5HODWLYH� WR� HVWLPDWHG� SRSXODWLRQ�
VL]H�� GHDWKV� DWWULEXWHG� WR� SRDFKLQJ� ZDV� KLJKHU�
LQ�11'�������WKDQ�LQ�075��������7KH�FDXVHV�
RI� GHDWK� GLIIHUHG� E\� UHJLRQ�� ,Q� FRQFOXVLRQ�� WKH�
HOHSKDQW�SRSXODWLRQ�LQ�WKH�1LOJLULV�LV�DW�ULVN�DQG�
QHHGV�VWULQJHQW�SURWHFWLRQ��WKH�PRUWDOLW\�GDWDEDVH�
VKRXOG� EH� V\VWHPDWLVHG�� IRUHQVLF� FDSDELOLWLHV�
XSJUDGHG��DQG�GHWHFWLRQ�RI�FDUFDVVHV� LPSURYHG��
�������7KH�$XWKRUV�

0�1��(OOL]D��0�1��6KXNRU��1��2WKPDQ�	�%�0��
0G�=DLQ
+DSORW\SH� GLVWULEXWLRQ� DPRQJ� HQGDQJHUHG�
$VLDQ� HOHSKDQWV� �(OHSKDV� PD[LPXV�� LQ�
3HQLQVXODU�0DOD\VLD
0DOD\VLDQ�$SSOLHG�%LRORJ\������������������
$EVWUDFW�� � $VLDQ� HOHSKDQWV� DUH� FODVVLÀHG� DV�
DQ� HQGDQJHUHG� VSHFLHV� RQ� WKH� ,8&1� UHG� OLVW��
ZDUUDQWLQJ� PRUH� UHVHDUFK� DQG� FRQVHUYDWLRQ�
HIIRUWV�WR�SURWHFW�WKHP��$�VWXG\�RI�WKH�GLVWULEXWLRQ�
RI� KDSORW\SHV� DPRQJ� $VLDQ� HOHSKDQWV� LQ�
3HQLQVXODU� 0DOD\VLD� ZDV� SHUIRUPHG� XVLQJ� D�
SDUWLDO�'1$�VHTXHQFLQJ�RI� D�'�ORRS� UHJLRQ�� ,Q�
WKLV� VWXG\�� ��� KDSORW\SHV� �+DS��²+DS����ZHUH�
GHWHFWHG� LQ� 3HQLQVXODU� 0DOD\VLDQ� SRSXODWLRQV�
ZLWK� D� KLJK� KDSORW\SH� GLYHUVLW\� �+�� RI� �����
+DS��� ZDV� VKDUHG� E\� .HODQWDQ� �Q�  � ���� -RKRU�
�Q� �����3DKDQJ��Q� �����DQG�3HUDN��Q� �����7KH�
RWKHU� VKDUHG� KDSORW\SH�ZDV�+DS����ZKLFK�ZDV�
HYLGHQW�LQ�WKH�3DKDQJ��Q� ����DQG�-RKRU��Q� ����
VDPSOHV��'QD63�DQDO\VLV�GHPRQVWUDWHG�WKDW�ORZ�
JHQHWLF�GLYHUVLW\�����ZDV�REVHUYHG�LQ�3HQLQVXODU�
0DOD\VLDQ� HOHSKDQWV� ��������� &RQYHUVHO\�� WKH�
JHQH� ÁRZ� ZDV� KLJK� �1P�  � ����� PLJUDQWV� SHU�
JHQHUDWLRQ���,Q�D� WHVW�RI�SRSXODWLRQ�VXEGLYLVLRQ��
DOO�SDLUZLVH�FRPSDULVRQV�IRU�3HQLQVXODU�0DOD\VLD�
ZHUH� ORZ� ������ WR� ������ H[FHSW� IRU� .HODQWDQ²

3DKDQJ���������2XU�UHVXOWV�GHPRQVWUDWHG�WKDW�WKH�
JHQHWLF� GLYHUVLW\� ZDV� ORZ� ZLWKLQ� WKH� GLIIHUHQW�
SRSXODWLRQV� RI� 3HQLQVXODU� 0DOD\VLD�� 7KH� OHYHO�
RI� JHQHWLF� GLIIHUHQWLDWLRQ�ZDV� DOVR� ORZ�� EXW� WKH�
JHQH�ÁRZ�ZDV�KLJK�UHJDUGOHVV�RI�WKH�JHRJUDSKLF�
GLVWDQFH� RI� WKH� $VLDQ� HOHSKDQW� SRSXODWLRQV� LQ�
3HQLQVXODU�0DOD\VLD�

0��(QJOLVK��*��*LOOHVSLH��%��*RRVVHQV��6��,VPDLO��
0��$QFUHQD]�	�:��/LQNODWHU
5HFXUVLRQ� WR� IRRG� SODQWV� E\� IUHH�UDQJLQJ�
%RUQHDQ�HOHSKDQW
3HHU-����������H����
$EVWUDFW�� �3ODQW� UHFRYHU\� UDWHV� DIWHU� KHUELYRU\�
DUH�WKRXJKW�WR�EH�D�NH\�IDFWRU�GULYLQJ�UHFXUVLRQ�
E\� KHUELYRUHV� WR� VLWHV� DQG� SODQWV� WR� RSWLPLVH�
UHVRXUFH�XVH� EXW� KDYH� QRW� EHHQ� LQYHVWLJDWHG� DV�
DQ�H[SODQDWLRQ�IRU�UHFXUVLRQ�LQ�ODUJH�KHUELYRUHV��
:H� LQYHVWLJDWHG� WKH� UHODWLRQVKLS� EHWZHHQ� SODQW�
UHFRYHU\� DQG� UHFXUVLRQ� E\� HOHSKDQWV� �(OHSKDV�
PD[LPXV�ERUQHHQVLV��LQ�WKH�/RZHU�.LQDEDWDQJDQ�
:LOGOLIH� 6DQFWXDU\�� 6DEDK�� :H� LGHQWLÀHG� ����
UHFHQWO\� HDWHQ� IRRG� SODQWV�� IURP� ��� VSHFLHV��
DORQJ� ��� ð� ���P� WUDQVHFWV� DQG�PHDVXUHG� WKHLU�
UHFRYHU\� JURZWK� HDFK�PRQWK� RYHU� QLQH�PRQWKV�
RU�XQWLO�WKH\�ZHUH�UH�EURZVHG�E\�HOHSKDQWV��7KH�
PRQWKO\�JURZWK�LQ�OHDI�DQG�EUDQFK�RU�VKRRW�OHQJWK�
IRU� HDFK� SODQW� ZDV� XVHG� WR� FDOFXODWH� WKH� WLPH�
UHTXLUHG��PRQWKV��IRU�HDFK�VSHFLHV�WR�UHFRYHU�WR�
LWV�SUH�HDWHQ�OHQJWK��(OHSKDQW�UHWXUQHG�WR�DOO�EXW�
WZR�WUDQVHFWV�ZLWK����HDWHQ�SODQWV��D� IXUWKHU����
SODQWV�GLHG�OHDYLQJ�����SODQWV� WKDW�FRXOG�EH�UH�
HDWHQ��5HFXUVLRQ� RFFXUUHG� WR� ����RI� DOO� SODQWV�
DQG����RI�WKH����VSHFLHV��6HYHQW\�VHYHQ�SHUFHQW�
RI� WKH� UH�HDWHQ� SODQWV� ZHUH� JUDVVHV�� 5HFRYHU\�
WLPHV� WR� DOO� SODQWV� YDULHG� IURP� WZR� WR� WZHQW\�
PRQWKV�GHSHQGLQJ�RQ� WKH� VSHFLHV��5HFXUVLRQ� WR�
DOO�JUDVVHV�FRLQFLGHG�ZLWK�SODQW�UHFRYHU\�ZKHUHDV�
UHFXUVLRQ� WR�PRVW�EURZVHG�SODQWV�RFFXUUHG�IRXU�
WR� WZHOYH�PRQWKV� EHIRUH� WKH\�KDG� UHFRYHUHG� WR�
WKHLU�SUHYLRXV� OHQJWK��7KH�VPDOO� VDPSOH�VL]H�RI�
PDQ\�EURZVHG�SODQWV�WKDW�UHFHLYHG�UHFXUVLRQ�DQG�
XQHYHQ�SODQW�VSHFLHV�GLVWULEXWLRQ�DFURVV�WUDQVHFWV�
OLPLWV�RXU�DELOLW\�WR�JHQHUDOLVH�IRU�PRVW�EURZVHG�
VSHFLHV� EXW� D� SURPLQHQW� SDWWHUQ� LQ� SODQW�VFDOH�
UHFXUVLRQ� GLG� HPHUJH�� 3ODQW� UHFRYHU\� WLPH�ZDV�
D�JRRG�SUHGLFWRU�RI�WLPH�WR�UHFXUVLRQ�EXW�YDULHG�
DV� D� IXQFWLRQ� RI� JURZWK� IRUP� �JUDVV�� JLQJHU��
SDOP��OLDQD�DQG�ZRRG\��DQG�GLIIHUHQFHV�EHWZHHQ�
VLWHV�� 7LPH� WR� SODQW� UHFXUVLRQ� FRLQFLGHG� ZLWK�



��

SODQW� UHFRYHU\� WLPH�IRU� WKH�HOHSKDQW·V�SUHIHUUHG�
IRRG��JUDVVHV��DQG�SHUKDSV�DOVR�JLQJHUV��EXW�QRW�
WKH� RWKHU� EURZVHG� VSHFLHV�� (OHSKDQWV� DUH� EXON�
IHHGHUV�VR�LW�LV�OLNHO\�WKDW�WKH\�WLPH�WKHLU�UHWXUQV�WR�
EXON�IHHG�RQ�WKHVH�JUDVV�VSHFLHV�ZKHQ�TXDQWLWLHV�
KDYH� UHFRYHUHG�VXIÀFLHQWO\� WR�PHHW� WKHLU� LQWDNH�
UHTXLUHPHQWV�� 7KH� LPSOLFDWLRQV� IRU� KDELWDW� DQG�
HOHSKDQW�PDQDJHPHQW�DUH�GLVFXVVHG���������7KH�
$XWKRUV�

$�)��+XPSKUH\V��-��7DQ��5�6��3HQJ��6�0��%HQWRQ��
;��4LQ��.�&��:RUOH\��5�/��0LNXOVNL��'��&��&KRZ��
7�*��3DO]NLOO�	�3�'��/LQJ
*HQHUDWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�DQWLERGLHV�
DJDLQVW� $VLDQ� HOHSKDQW� �(OHSKDV� PD[LPXV��
,J*��,J0��DQG�,J$
3/R6�21(�����������H�������
$EVWUDFW�� � $VLDQ� HOHSKDQW� �(OHSKDV� PD[LPXV��
LPPXQLW\�LV�SRRUO\�FKDUDFWHUL]HG�DQG�XQGHUVWRRG��
7KLV�JDS�LQ�NQRZOHGJH�LV�SDUWLFXODUO\�FRQFHUQLQJ�
DV� $VLDQ� HOHSKDQWV� DUH� DQ� HQGDQJHUHG� VSHFLHV�
WKUHDWHQHG� E\� D� QHZO\� GLVFRYHUHG� KHUSHVYLUXV�
NQRZQ�DV�HOHSKDQW�HQGRWKHOLRWURSLF�KHUSHVYLUXV�
�((+9���ZKLFK�LV�WKH�OHDGLQJ�FDXVH�RI�GHDWK�IRU�
FDSWLYH�$VLDQ�HOHSKDQWV�ERUQ�DIWHU������LQ�1RUWK�
$PHULFD��:KLOH� UHOLDEOH�GLDJQRVWLF�DVVD\V�KDYH�
EHHQ�GHYHORSHG�WR�GHWHFW�((+9�'1$��VHURORJLFDO�
DVVD\V�WR�HYDOXDWH�HOHSKDQW�DQWL�((+9�DQWLERG\�
UHVSRQVHV� DUH� ODFNLQJ� DQG� ZLOO� EH� QHHGHG� IRU�
VXUYHLOODQFH� DQG� HSLGHPLRORJLFDO� VWXGLHV� DQG�
DOVR� IRU� HYDOXDWLQJ� SRWHQWLDO� WUHDWPHQWV� RU�
YDFFLQHV�DJDLQVW�OHWKDO�((+9�LQIHFWLRQ��3UHYLRXV�
VWXGLHV�KDYH�VKRZQ�WKDW�$VLDQ�HOHSKDQWV�SURGXFH�
,J*� LQ� VHUXP�� EXW� WKH\� IDLOHG� WR� GHWHFW� ,J0�
DQG� ,J$�� IXUWKHU� KDPSHULQJ� GHYHORSPHQW� RI�
LQIRUPDWLYH� VHURORJLFDO� DVVD\V� IRU� WKLV� VSHFLHV��
7R� EHJLQ� WR� DGGUHVV� WKLV� LVVXH�� ZH� GHWHUPLQHG�
WKH�FRQVWDQW� UHJLRQ�JHQRPLF�VHTXHQFH�RI�$VLDQ�
HOHSKDQW�,J0�DQG�REWDLQHG�VRPH�OLPLWHG�SURWHLQ�
VHTXHQFH� LQIRUPDWLRQ� IRU� SXWDWLYH� VHUXP� ,J$��
7KH�LQIRUPDWLRQ�ZDV�XVHG�WR�JHQHUDWH�RU�LGHQWLI\�
VSHFLÀF�FRPPHUFLDO�DQWLVHUD�UHDFWLYH�DJDLQVW�,J0�
DQG� ,J$� LVRW\SHV�� ,Q� DGGLWLRQ�� ZH� JHQHUDWHG� D�
PRQRFORQDO�DQWLERG\�DJDLQVW�$VLDQ�HOHSKDQW�,J*��
7KHVH� WKUHH� UHDJHQWV�ZHUH� XVHG� WR� GHPRQVWUDWH�
WKDW� DOO� WKUHH� LPPXQRJOREXOLQ� LVRW\SHV� DUH�
IRXQG� LQ� $VLDQ� HOHSKDQW� VHUXP� DQG� PLON� DQG�
WR� GHWHFW� DQWLERG\� UHVSRQVHV� IROORZLQJ� WHWDQXV�
WR[RLG�ERRVWHU�YDFFLQDWLRQ�RU�DQWLERGLHV�DJDLQVW�

D�SXWDWLYH�((+9�VWUXFWXUDO�SURWHLQ��7KH� UHVXOWV�
LQGLFDWH�WKDW�WKHVH�QHZ�UHDJHQWV�ZLOO�EH�XVHIXO�IRU�
GHYHORSLQJ�VHQVLWLYH�DQG�VSHFLÀF�DVVD\V�WR�GHWHFW�
DQG�FKDUDFWHUL]H�HOHSKDQW�DQWLERG\�UHVSRQVHV�IRU�
DQ\� SDWKRJHQ� RU� YDFFLQH�� LQFOXGLQJ� ((+9�� ��
�����7KH�$XWKRUV�

%��-DVPLQH��'��*KRVH�	�6�.��'DV
$Q� DWWLWXGH� DVVHVVPHQW� RI� KXPDQ�HOHSKDQW�
FRQÁLFW� LQ� D� FULWLFDO� ZLOGOLIH� FRUULGRU� ZLWKLQ�
WKH�7HUDL�$UF�/DQGVFDSH��,QGLD
-RXUQDO�RI�7KUHDWHQHG�7D[D�������������������
$EVWUDFW���7KLV�VWXG\�HQWDLOV�DQ�DWWLWXGH�DVVHVVPHQW�
RI�WKH�ORFDO�SHRSOH�OLYLQJ�DW�0DQNDQWKSXU�9LOODJH��
RQH�RI�WKH�ERWWOHQHFNV�LQ�WKH�%DLOSDUDR�.RWDEDJK�
FRUULGRU�� 7HUDL� :HVW� )RUHVW� 'LYLVLRQ�� RQ� WKH�
LVVXH�RI�HOHSKDQW�FRQVHUYDWLRQ��KXPDQ��ZLOGOLIH��
HOHSKDQW� FRQÁLFW�� DQG� WKH�PHDVXUHV� WR�PLWLJDWH�
LW�� 'DWD� ZDV� FROOHFWHG� WKURXJK� D� TXHVWLRQQDLUH�
VXUYH\� DQG� VHYHUDO� JURXS� GLVFXVVLRQV� DPRQJ�
WKH� YLOODJHUV�� 7KH� IUHTXHQF\� RI� FURS� UDLGV� DQG�
JURXS� VL]H� RI� HOHSKDQWV�ZHUH� FDOFXODWHG�� 6L[W\�
WZR�FURS�UDLGV�WRRN�SODFH�GXULQJ�WKH�VWXG\�SHULRG�
�)HEUXDU\²� $SULO� ������� DQG� D� PHDQ� VLJKWLQJ�
RI� ����� HOHSKDQWV� SHU� GD\� ZDV� UHFRUGHG�� 'DWD�
IURP� WKH� VXUYH\� UHÁHFWV� WKDW� DERXW� ����� KD� RI�
FURS�ODQG�ZDV�GDPDJHG�E\�WKH�HOHSKDQWV�GXULQJ�
WKH� VXUYH\� SHULRG�� 7KH� SHRSOH� UHVLGLQJ� RQ� WKH�
IULQJHV�RI�WKH�SDUN�DQG�LQ�WKH�YLOODJHV�DORQJ�WKH�
%DLOSDUDR�.RWDEDJK� &RUULGRU� ZHUH� VXUYH\HG�
DERXW�WKH�FRQÁLFW�LPSDFW��6XUYH\�UHVXOWV�LQGLFDWH�
WKDW� WKH� PRVW� HIIHFWLYH� PDQDJHPHQW� PHDVXUHV�
XVHG� ZHUH� D� FRPELQDWLRQ� RI� ORXG� QRLVH� DQG�
VFDULQJ�DZD\�HOHSKDQWV�XVLQJ�ÀUH��/RFDO�SHRSOHV·�
YLHZV� UHJDUGLQJ� WKH� FXUUHQW� VWDWXV� RI� HOHSKDQW�
UDLGV� DQG� FRQVHUYDWLRQ� ZHUH� DOVR� GRFXPHQWHG��
3HRSOHV·�UHDFWLRQ�WR�FRPSHQVDWLRQ�VFKHPHV�ZDV�
VWXGLHG������RI�WKH�UHVSRQGHQWV�IHHO�DQ�HIIHFWLYH�
DSSURDFK� WR� FRPSHQVDWLRQ� LV� D� ZD\� WR� UHGXFH�
VXIIHULQJV�GXH�WR�FRQÁLFW�ZLWK�ZLOGOLIH��$WWHPSWV�
WR�UHGXFH�WKH�FRQÁLFW�E\�IRUPLQJ�ORFDO�HOHSKDQW�
FRQWURO�WHDPV�DQG�HQFORVLQJ�WKH�DIIHFWHG�YLOODJH�
ZLWK� D� WDOO� FHPHQWHG� ZDOO� DUH� XQGHU� WULDO�� 7KH�
XQGHUO\LQJ� DVVXPSWLRQ� LQ� WKLV� VWXG\� LV� WKDW� LI�
GDPDJH� VHYHUHO\� DIIHFWV� WKH� OLYHOLKRRG� RI� ORFDO�
FRPPXQLWLHV��JHWWLQJ�WKHLU�DFWLYH�VXSSRUW��ZKLFK�
LV�HVVHQWLDO�IRU�FRQVHUYDWLRQ��ZLOO�EH�GLIÀFXOW����
�����7KH�$XWKRUV�
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'�� -DWKDQQD�� .�8�� .DUDQWK�� 1�6�� .XPDU�� 9�5��
*RVZDPL��'��9DVXGHY�	�.�.��.DUDQWK
5HOLDEOH� PRQLWRULQJ� RI� HOHSKDQW� SRSXODWLRQV�
LQ�WKH�IRUHVWV�RI�,QGLD��$QDO\WLFDO�DQG�SUDFWLFDO�
FRQVLGHUDWLRQV
%LRORJLFDO�&RQVHUYDWLRQ�������������������
$EVWUDFW�� � 5HOLDEOH� HVWLPDWLRQ� RI� HOHSKDQW�
SRSXODWLRQ�DEXQGDQFH�DQG�GHQVLW\�DVVXPHV�JUHDW�
LPSRUWDQFH� LQ� WKH� FRQWH[W� RI� PDVVLYH� WKUHDWV�
IURP� LOOHJDO�KXQWLQJ�DQG�KDELWDW� ORVV��+RZHYHU��
DYDLODEOH� HVWLPDWHV� RI� HOHSKDQW� SRSXODWLRQV��
SDUWLFXODUO\� LQ� $VLD�� DUH� RIWHQ� XQUHOLDEOH� DQG�
PLVOHDGLQJ�� :H� HYDOXDWH� VRXUFHV� RI� ELDV� DQG�
LPSUHFLVLRQ� LQ� FRPPRQO\� XVHG� HVWLPDWLRQ�
DSSURDFKHV�� DQG� GHPRQVWUDWH� WKDW� LI� FRUUHFWO\�
DSSOLHG�� OLQH� WUDQVHFW� VDPSOLQJ� EDVHG� RQ� YLVXDO�
GHWHFWLRQV�RI�HOHSKDQW�FOXVWHUV�FDQ�DGGUHVV�WKHVH�
LVVXHV��:H�FRPSDUH�RXU�RZQ�HDUO\�WUDQVHFW�VXUYH\V�
RQ�IRRW�WKDW�UHOLHG�RQ�SXUSRVLYH�OLQH�SODFHPHQW��
WR�VXEVHTXHQW�VXUYH\V�LQ�������ZKLFK�HPSOR\HG�
ULJRURXV� VXUYH\� GHVLJQV�� (VWLPDWHG� HOHSKDQW�
GHQVLW\�'����&,�'���LQ�RXU�VWXG\�VLWHV�LQ�,QGLD��
UDQJHG�EHWZHHQ����������²������DQG����������²
������ HOHSKDQWV�NP�� LQ� WKH� HDUOLHU� VXUYH\V� DQG�
EHWZHHQ� ���������²������ DQG� ���������²������
HOHSKDQWV�NP�� LQ� WKH� ����� VXUYH\�� $OWKRXJK�
FRHIÀFLHQWV� RI� YDULDWLRQ� RI� HVWLPDWHG� GHWHFWLRQ�
SUREDELOLW\��S��DQG�FOXVWHU�VL]H��(�6���ZHUH�KLJKHU�
DW�ORZ�VDPSOH�VL]HV��WKH\�GURSSHG�WR������ZLWK�
Q�!����GHWHFWLRQV��9DULDQFH�RI�HQFRXQWHU�UDWH��Q�O��
ZDV� WKH� ODUJHVW� FRQWULEXWRU� WR� WKH� YDULDQFH� RI�
GHQVLW\�HVWLPDWHV��:H�UHFRPPHQG� WKDW� ULJRURXV�
OLQH� WUDQVHFW� VXUYH\V� PXVW� HQVXUH�� UDQGRP�
WUDQVHFW�SODFHPHQW�ZLWK�V\VWHPDWLF�DQG�VXIÀFLHQW�
VSDWLDO� UHSOLFDWLRQ� WR� HQVXUH� DGHTXDWH� VSDWLDO�
FRYHUDJH�� FRYHUDJH� RI� VXIÀFLHQWO\� ODUJH� DUHDV�
LQ�D�VKRUW�GXUDWLRQ�WR�HQVXUH�SRSXODWLRQ�FORVXUH��
DQG� LQYHVWPHQW� RI� DGHTXDWH� HIIRUW� WR� HQVXUH�
UHDVRQDEOH� QXPEHU� RI� GHWHFWLRQV�� )LHOG� DQG�
DQDO\WLFDO� SURWRFROV� SUHVHQWHG� KHUH� FDQ� HQDEOH�
UHOLDEOH� HVWLPDWLRQ� RI� GHQVLW\� DQG� DEXQGDQFH�
RI� RWKHU� ZLOGOLIH� VSHFLHV� WKDW� FDQ� EH� YLVXDOO\�
GHWHFWHG� LQ� IRUHVWV��7KH\� FDQ� OHDG� WR� LPSURYHG�
DQLPDO�PRQLWRULQJ� SURJUDPV� WKDW� DUH� FHQWUDO� WR�
ULJRURXVO\�HYDOXDWLQJ�WKH�HIIHFWLYHQHVV�RI�ZLGHO\�
HPSOR\HG��H[SHQVLYH�FRQVHUYDWLRQ�LQWHUYHQWLRQV�
PHDQW�WR�FRXQWHU�PDVVLYH�DQWKURSRJHQLF�WKUHDWV�
IDFLQJ�HOHSKDQWV�DQG�RWKHU�ODUJH��GLXUQDO�VSHFLHV��
�������5HSULQWHG�ZLWK�SHUPLVVLRQ�IURP�(OVHYLHU�

'�� -DWKDQQD�� .�8�� .DUDQWK�� 1�6�� .XPDU�� .�.��
.DUDQWK�	�9�5��*RVZDPL
3DWWHUQV� DQG� GHWHUPLQDQWV� RI� KDELWDW�
RFFXSDQF\� E\� WKH� $VLDQ� HOHSKDQW� LQ� WKH�
:HVWHUQ�*KDWV�RI�.DUQDWDND��,QGLD
3/R6�21(�����������H�������
$EVWUDFW�� � 8QGHUVWDQGLQJ� VSHFLHV� GLVWULEXWLRQ�
SDWWHUQV� KDV� GLUHFW� UDPLÀFDWLRQV� IRU� WKH�
FRQVHUYDWLRQ� RI� HQGDQJHUHG� VSHFLHV�� VXFK� DV�
WKH�$VLDQ�HOHSKDQW�(OHSKDV�PD[LPXV��+RZHYHU��
UHOLDEOH� DVVHVVPHQW� RI� HOHSKDQW� GLVWULEXWLRQ� LV�
KDQGLFDSSHG�E\�IDFWRUV�VXFK�DV�WKH�ODUJH�VSDWLDO�
VFDOHV�RI�ÀHOG�VWXGLHV��VXUYH\�H[SHUWLVH�UHTXLUHG��
WKH� SDXFLW\� RI� DQDO\WLFDO� DSSURDFKHV� WKDW�
H[SOLFLWO\� DFFRXQW� IRU� FRQIRXQGLQJ� REVHUYDWLRQ�
SURFHVVHV� VXFK� DV� LPSHUIHFW� DQG� YDULDEOH�
GHWHFWDELOLW\�� XQHTXDO� VDPSOLQJ� SUREDELOLW\� DQG�
VSDWLDO� GHSHQGHQFH� DPRQJ� DQLPDO� GHWHFWLRQV��
:H� DGGUHVVHG� WKHVH� SUREOHPV� E\� FDUU\LQJ� RXW�
¶GHWHFWLRQ³QRQ�GHWHFWLRQ·� VXUYH\V� RI� HOHSKDQW�
VLJQV� DFURVV� D� F�� �������NP�� ODQGVFDSH� LQ� WKH�
:HVWHUQ�*KDWV�RI�.DUQDWDND��,QGLD��:H�DQDO\]HG�
WKH�UHVXOWLQJ�VLJQ�HQFRXQWHU�GDWD�XVLQJ�D�UHFHQWO\�
GHYHORSHG� PRGHOLQJ� DSSURDFK� WKDW� H[SOLFLWO\�
DGGUHVVHV�YDULDEOH�GHWHFWDELOLW\�DFURVV�VSDFH�DQG�
VSDWLDOO\� GHSHQGHQW� QRQ�FORVXUH� RI� RFFXSDQF\��
DFURVV�VDPSOLQJ�UHSOLFDWHV��:H�HVWLPDWHG�RYHUDOO�
RFFXSDQF\�� D� SDUDPHWHU� XVHIXO� WR� PRQLWRULQJ�
HOHSKDQW� SRSXODWLRQV�� DQG� H[DPLQHG� NH\�
HFRORJLFDO�DQG�DQWKURSRJHQLF�GULYHUV�RI�HOHSKDQW�
SUHVHQFH��2XU�UHVXOWV�VKRZHG�HOHSKDQWV�RFFXSLHG�
������� NP�� �6(�  � ���� NP��� FRUUHVSRQGLQJ� WR�
���� RI� WKH� DYDLODEOH� ������� NP�� RI� HOHSKDQW�
KDELWDW�LQ�WKH�VWXG\�ODQGVFDSH��D�XVHIXO�EDVHOLQH�WR�
PRQLWRU�IXWXUH�FKDQJHV��5HSOLFDWH�OHYHO�GHWHFWLRQ�
SUREDELOLW\� UDQJHG� EHWZHHQ� ����� DQG� ������ DQG�
LJQRULQJ�LW�ZRXOG�KDYH�XQGHUHVWLPDWHG�HOHSKDQW�
GLVWULEXWLRQ� E\� ����� NP�� RU� ����� :H� IRXQG�
WKDW� DQWKURSRJHQLF� IDFWRUV� SUHGRPLQDWHG� RYHU�
QDWXUDO�KDELWDW�DWWULEXWHV�LQ�GHWHUPLQLQJ�HOHSKDQW�
RFFXSDQF\�� XQGHUVFRULQJ� WKH� FRQVHUYDWLRQ� QHHG�
WR� UHJXODWH� WKHP�� +XPDQ� GLVWXUEDQFHV� DIIHFWHG�
HOHSKDQW�KDELWDW�RFFXSDQF\�DV�ZHOO�DV�VLWH�OHYHO�
GHWHFWDELOLW\��5DLQIDOO�LV�QRW�DQ�LPSRUWDQW�OLPLWLQJ�
IDFWRU�LQ�WKLV�UHODWLYHO\�KXPLG�ELRFOLPDWH��)LQDOO\��
ZH� GLVFXVV� FRVW�HIIHFWLYH� PRQLWRULQJ� RI� $VLDQ�
HOHSKDQW�SRSXODWLRQV�DQG�WKH�VSHFLÀF�VSDWLDO�VFDOHV�
DW�ZKLFK�GLIIHUHQW�SRSXODWLRQ�SDUDPHWHUV�FDQ�EH�
HVWLPDWHG��:H�HPSKDVL]H�WKH�QHHG�WR�PRGHO�WKH�
REVHUYDWLRQ� DQG� VDPSOLQJ� SURFHVVHV� WKDW� RIWHQ�



��

REVFXUH� WKH� HFRORJLFDO� SURFHVV� RI� LQWHUHVW�� LQ�
WKLV�FDVH�UHODWLRQVKLS�EHWZHHQ�HOHSKDQWV�WR�WKHLU�
KDELWDW���������7KH�$XWKRUV�

5LWHVK�-RVKL
,PSDFW�RI�*XMMDU�5HKDELOLWDWLRQ�3URJUDPPH�
RQ�WKH�JURXS�VL]H�RI�$VLDQ�HOHSKDQWV��(OHSKDV�
PD[LPXV�� LQ� 5DMDML� 1DWLRQDO� 3DUN�� 1RUWK�
:HVW�,QGLD
%LRGLYHUVLWDV������������������
$EVWUDFW�� �$�FRPSDUDWLYH� VWXG\�KDV�EHHQ�GRQH�
WR�DVVHVV�WKH�LPSDFW�RI�WKH�*XMMDU�5HKDELOLWDWLRQ�
3URJUDPPH�RQ�WKH�JURXS·V�VL]H�RI�$VLDQ�HOHSKDQWV�
�(OHSKDV�PD[LPXV��LQ�5DMDML�1DWLRQDO�3DUN��QRUWK�
ZHVW�,QGLD��)LHOG�VXUYH\V�ZHUH�FDUULHG�RXW�EHIRUH�
WKH�*XMMDU·V�UHKDELOLWDWLRQ�GXULQJ�����������DQG�
DIWHU�WKH�*XMMDU·V�UHKDELOLWDWLRQ�GXULQJ�����������
LQ�&KLOOD�DQG�+DULGZDU�IRUHVW�UDQJHV�RI�WKH�SDUN��
$�WRWDO�RI�����JURXSV�RI�HOHSKDQWV�ZHUH�VLJKWHG��
YDU\LQJ� IURP� ���� �PHDQ� YDOXH�6' �����������
WR� ������ DQLPDOV� �PHDQ� YDOXH�6' ����������
7KH�QXPEHU�RI�JURXSV�VLJKWHG�LQ�+DULGZDU�IRUHVW�
DIWHU�WKH�*XMMDUV·�UHKDELOLWDWLRQ�ZHUH�VLJQLÀFDQWO\�
ORZ� LQ� VXPPHU� DQG�ZLQWHU� DV� FRPSDUHG� EHIRUH�
WKH�*XMMDUV·�UHKDELOLWDWLRQ��+RZHYHU��WKH�QXPEHU�
RI�JURXSV�VLJKWHG�LQ�&KLOOD�IRUHVW�EHIRUH�DQG�DIWHU�
WKH�*XMMDUV·�UHKDELOLWDWLRQ�LQ�ERWK�WKH�VHDVRQV�ZDV�
IRXQG�WR�EH�VDPH��5HVXOWV�LQGLFDWHG�WKDW�HOHSKDQW·V�
JURXS·V� VL]H� DQG� PRYHPHQW� ZDV� VKULQNLQJ�
UHGXFLQJ�LQ�+DULGZDU�IRUHVW��KRZHYHU�� LQ�&KLOOD�
IRUHVW� LW� ZDV� IRXQG� WR� EH� VOLJKWO\� H[SDQGLQJ�
LQFUHDVLQJ��7KH� LPSDFW�RI�*XMMDU�5HKDELOLWDWLRQ�
3URJUDPPH�KDV�QRW�EURXJKW�DQ\�GUDVWLF�FKDQJH�LQ�
UHVWRULQJ�WKH� ODUJHU�SRSXODWLRQ�RI�HOHSKDQWV�DQG�
LQ�LQFUHDVLQJ�WKHLU�JURXS·V�VL]H��KRZHYHU��WKLV�KDV�
LQFUHDVHG� WKH� IUHTXHQW�PRYHPHQW� DQG� DFWLYLWLHV�
RI�HOHSKDQWV�ZLWKLQ�WKHLU�KRPH�UDQJH��5HVWRUDWLRQ�
RI�ODUJH�IUDJPHQWHG�IRUHVW�VWUHWFKHV�FRUULGRUV�IRU�
HOHSKDQW·V�PLJUDWLRQ�DQG�KDELWDW�PDQDJHPHQW�DUH�
RI�SDUDPRXQW�LPSRUWDQFH�LQ�SURYLGLQJ�HOHSKDQWV�
D�ZLGHU�ZD\�WR�PRYH�DFURVV�HQWLUH�ODQGVFDSH�LQ�
ODUJH�KHUGV��$V�LQFUHDVH�LQ�KXPDQ�SRSXODWLRQ�LQ�
WKH� QHDUE\� DUHDV� DQG� GHYHORSPHQWDO� DFWLYLWLHV��
ZLWK� LQFUHDVH� LQ� YHKLFOH� WUDIÀF� SUHVVXUH� RQ�
QDWLRQDO� KLJKZD\V� DQG� UDLOZD\� WUDFN� H[LVWLQJ�
DFURVV�WKH�SDUN�ZHUH�IRXQG�WR�EH�FUHDWLQJ�QHJDWLYH�
LPSDFWV�RQ�WKH�RYHUDOO�PRYHPHQW�RI�ODUJH�JURXSV�
RI�WKH�HOHSKDQWV���������1XVDQWDUD�%LRVFLHQFH�

&�3�� .LOJDOORQ�� 5�6�� /DUVHQ�� $�� :RQJ� 	� &��
<HOORZOH\
$QDO\VLV�RI�D�FROODJHQ�,,�GHJUDGDWLRQ�SURWHLQ�
&�&� DQG� D� FROODJHQ� ,,� IRUPDWLRQ� SURWHLQ�
&3� ,,� LQ� VHUXP� RI�$VLDQ� HOHSKDQWV� �(OHSKDV�
PD[LPXV�
-RXUQDO�RI�=RR�DQG�:LOGOLIH�0HGLFLQH�����������
�������
$EVWUDFW�� � 2VWHRDUWKULWLV� LV� D� PDMRU� FDXVH� RI�
FKURQLF� ODPHQHVV� LQ� $VLDQ� HOHSKDQWV� �(OHSKDV�
PD[LPXV��LQ�FDSWLYLW\�ZRUOGZLGH��5DGLRORJ\�DQG�
RWKHU�LPDJLQJ�WHFKQRORJLHV�DUH�RI�OLPLWHG�XVH�LQ�
WKH�HDUO\�GLDJQRVLV�RI�WKLV�FRQGLWLRQ�LQ�HOHSKDQWV��
&ROODJHQ� ,,� LV� D� PDMRU� FRPSRQHQW� RI� DUWLFXODU�
FDUWLODJH�� 7KH� GHJUDGDWLRQ� DQG� IRUPDWLRQ� RI�
FROODJHQ�,,�FDQ�EH�PRQLWRUHG�E\�WKH�PHDVXUHPHQW�
RI� VSHFLÀF� ELRPDUNHUV� LQ� ELRORJLF� ÁXLGV� VXFK�
DV� VHUXP�� ,W� LV� SRVVLEOH� WKDW� WKHVH� ELRPDUNHUV�
FRXOG� DOVR� SURYH� XVHIXO� LQ� LGHQWLI\LQJ� GLVHDVH�
LQ� HOHSKDQWV�� ,Q� WKLV� VWXG\� WZR� FRPPHUFLDOO\�
DYDLODEOH�LPPXQRDVVD\V�ZKLFK�PHDVXUH�D�PDUNHU�
RI� FROODJHQ� ,,� GHJUDGDWLRQ� �&�&�� DQG� D�PDUNHU�
RI� FROODJHQ� ,,� IRUPDWLRQ� �&3,,��ZHUH� HYDOXDWHG�
LQ�$VLDQ�HOHSKDQWV��7KH�DELOLW\�RI� WKH�DVVD\V� WR�
GHWHFW�DQG�PHDVXUH�&�&�DQG�&3,,� LQ�WKH�VHUXP�
RI�$VLDQ�HOHSKDQWV�ZDV�FRQÀUPHG��0HGLDQ�VHUXP�
FRQFHQWUDWLRQ�RI�&�&�ZDV�����QJ�/�LQ�QRQODPH�
HOHSKDQWV��Q� �����DQG������QJ�/�LQ�ODPH�HOHSKDQWV�
�Q� �����7KH�GLIIHUHQFH�ZDV�VWDWLVWLFDOO\�VLJQLÀFDQW�
�3� �¼�� ���������0HGLDQ� VHUXP� FRQFHQWUDWLRQ� RI�
&3,,�ZDV�������QJ�/� LQ�QRQODPH�HOHSKDQWV�DQG�
������QJ�/�LQ�ODPH�HOHSKDQWV��7KH�GLIIHUHQFH�ZDV�
DOVR�VWDWLVWLFDOO\�VLJQLÀFDQW��3� ���������:KHUHDV�
&3,,�FRQFHQWUDWLRQV� LQ� ODPH�HOHSKDQWV�PLUURUHG�
ÀQGLQJV� IURP� KXPDQ� DQG� DQLPDO� RVWHRDUWKULWLV�
VWXGLHV�� &�&� FRQFHQWUDWLRQV� GLG� QRW�� )XUWKHU�
VWXGLHV� ZKLFK� HYDOXDWH� WKHVH� DQG� RWKHU� VLPLODU�
ELRPDUNHUV� DUH� QHFHVVDU\� WR� HOXFLGDWH� WKHLU�
XVHIXOQHVV� LQ� WKH� GLDJQRVLV� RI� RVWHRDUWKULWLV� LQ�
SURERVFLGDH�� �� �����$PHULFDQ�$VVRFLDWLRQ� RI�
=RR�9HWHULQDULDQV�

&�/�� /\QVGDOH�� '�-�� )UDQFR� GRV� 6DQWRV�� $�'��
+D\ZDUG��.�8��0DU��:��+WXW��+��+WRR�$XQJ��$��
7KXUD�6RH�	�9��/XPPDD
$� VWDQGDUGLVHG� IDHFDO� FROOHFWLRQ� SURWRFRO�
IRU� LQWHVWLQDO� KHOPLQWK� HJJ� FRXQWV� LQ� $VLDQ�
HOHSKDQWV��(OHSKDV�PD[LPXV
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,QWHUQDWLRQDO�-RXUQDO�IRU�3DUDVLWRORJ\��3DUDVLWHV�
DQG�:LOGOLIH�����������������
$EVWUDFW�� � 7KH� TXDQWLWDWLYH� DVVHVVPHQW� RI�
SDUDVLWH� LQIHFWLRQ� LV� QHFHVVDU\� WR� PHDVXUH��
PDQDJH� DQG� UHGXFH� LQIHFWLRQ� ULVN� LQ� ERWK� ZLOG�
DQG� FDSWLYH� DQLPDO� SRSXODWLRQV�� 7UDGLWLRQDO�
IDHFDO� ÁRWDWLRQ�PHWKRGV�ZKLFK� DLP� WR� TXDQWLI\�
SDUDVLWH� EXUGHQ�� VXFK� DV� WKH� 0F0DVWHU� HJJ�
FRXQWLQJ�WHFKQLTXH��DUH�ZLGHO\�XVHG�LQ�YHWHULQDU\�
PHGLFLQH��DJULFXOWXUDO�PDQDJHPHQW�DQG�ZLOGOLIH�
SDUDVLWRORJ\�� $OWKRXJK� PDQ\� PRGLÀFDWLRQV� WR�
WKH� 0F0DVWHU� PHWKRG� H[LVW�� IHZ� DFFRXQW� IRU�
V\VWHPDWLF�YDULDWLRQ�LQ�SDUDVLWH�HJJ�RXWSXW�ZKLFK�
PD\� OHDG� WR� LQDFFXUDWH� HVWLPDWLRQV� RI� LQIHFWLRQ�
LQWHQVLW\� WKURXJK� IDHFDO� HJJ� FRXQWV� �)(&��� 7R�
DGDSW�WKH�0F0DVWHU�PHWKRG�IRU�XVH�LQ�VDPSOLQJ�
$VLDQ� HOHSKDQWV� �(OHSKDV� PD[LPXV��� ZH� WHVWHG�
D�QXPEHU�RI�SRVVLEOH�VRXUFHV�RI�HUURU�UHJDUGLQJ�
IDHFDO� VDPSOLQJ�� IRFXVVLQJ� RQ� KHOPLQWK� HJJV�
DQG�XVLQJ�D�SRSXODWLRQ�RI�RYHU�����VHPL�FDSWLYH�
HOHSKDQWV�GLVWULEXWHG�DFURVV�QRUWKHUQ�0\DQPDU��
7KHVH�LQFOXGHG�WLPH�RI�GD\�RI�GHIHFDWLRQ��HIIHFWV�
RI�VWRUDJH�LQ�����IRUPDOLQ�DQG�����IRUPRO�VDOLQH�
DQG� YDULDWLRQ� LQ� HJJ� GLVWULEXWLRQ� EHWZHHQ� DQG�
ZLWKLQ� IDHFDO� EROXVHV��:H� IRXQG� QR� VLJQLÀFDQW�
GLIIHUHQFH� LQ� WKH� GLVWULEXWLRQ� RI� KHOPLQWK� HJJV�
ZLWKLQ� IDHFDO�PDWWHU� RU� IRU� GLIIHUHQW� GHIHFDWLRQ�
WLPHV�� KRZHYHU�� VWRUDJH� LQ� IRUPRO� VDOLQH� DQG�
IRUPDOLQ� VLJQLÀFDQWO\� GHFUHDVHG� HJJ� UHFRYHU\��
7KLV�LV�WKH�ÀUVW�VWXG\�WR�DQDO\VH�VHYHUDO�FROOHFWLRQ�
DQG�VWRUDJH�DVSHFWV�RI�D�ZLGHO\�XVHG�WUDGLWLRQDO�
SDUDVLWRORJ\� PHWKRG� IRU� KHOPLQWK� SDUDVLWHV�
RI� (�� PD[LPXV� XVLQJ� NQRZQ� KRVW� LQGLYLGXDOV��
:H� VXJJHVW� WKDW� IRU� WKH� PRGLÀHG� 0F0DVWHU�
WHFKQLTXH�� D�PLQLPXP�RI� RQH� IUHVK� VDPSOH� SHU�
HOHSKDQW� FROOHFWHG� IURP� DQ\� IUHVKO\� SURGXFHG�
EROXV�LQ�WKH�WRWDO�IDHFDO�PDWWHU�DQG�DW�DQ\�SRLQW�
ZLWKLQ�D�����K�WLPH�SHULRG�������DP������SP��ZLOO�
FRQVLVWHQWO\� UHSUHVHQW� SDUDVLWH� ORDG�� 7KLV� VWXG\�
GHÀQHV� D� SURWRFRO� ZKLFK� PD\� EH� XVHG� WR� WHVW�
SUH�DQDO\WLF� IDFWRUV� DQG� HIIHFWLYHO\� GHWHUPLQH�
LQIHFWLRQ� ORDG� LQ� VSHFLHV� ZKLFK� SURGXFH� ODUJH�
TXDQWLWLHV� RI� YHJHWDWLYH� IDHFHV�� VXFK� DV� QRQ�
UXPLQDQW�PHJDKHUELYRUHV���������7KH�$XWKRUV��

0�'�� 0DGKXVXGDQ�� 1�� 6KDUPD�� 5�� 5DJKXQDWK��
1�� %DVNDUDQ�� &�0�� %LSLQ�� 6�� *XEEL�� $�-�7��
-RKQVLQJK�� -�� .XONDUQL�� +�1�� .XPDUD�� 3UDFKL�
0HKWD��5��3LOOD\�	�5��6XNXPDU

'LVWULEXWLRQ�� UHODWLYH� DEXQGDQFH�� DQG�
FRQVHUYDWLRQ� VWDWXV� RI� $VLDQ� HOHSKDQWV� LQ�
.DUQDWDND��VRXWKHUQ�,QGLD
%LRORJLFDO�&RQVHUYDWLRQ�����������������
$EVWUDFW�� � .DUQDWDND� VWDWH� LQ� VRXWKHUQ� ,QGLD�
VXSSRUWV� D� JOREDOO\� VLJQLÀFDQW³DQG� WKH�
FRXQWU\·V� ODUJHVW³SRSXODWLRQ� RI� WKH� $VLDQ�
HOHSKDQW� (OHSKDV� PD[LPXV�� $� UHOLDEOH� PDS� RI�
$VLDQ� HOHSKDQW� GLVWULEXWLRQ� DQG� PHDVXUHV� RI�
VSDWLDO� YDULDWLRQ� LQ� WKHLU� DEXQGDQFH�� ERWK� YLWDO�
QHHGV�IRU�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�DFWLRQ��
DUH� XQDYDLODEOH� QRW� RQO\� LQ� .DUQDWDND�� EXW�
DFURVV� LWV� JOREDO� UDQJH�� +HUH�� ZH� XVH� YDULRXV�
GDWD� JDWKHUHG� EHWZHHQ� ����� DQG� ����� WR� PDS�
WKH�GLVWULEXWLRQ�RI�HOHSKDQWV�LQ�.DUQDWDND�DW�WKH�
VFDOH�RI�WKH�VPDOOHVW�IRUHVW�PDQDJHPHQW�XQLW��WKH�
¶EHDW·�� ZKLOH� DOVR� SUHVHQWLQJ� GDWD� RQ� HOHSKDQW�
GXQJ� GHQVLW\� IRU� D� VXEVHW� RI� ¶HOHSKDQW� EHDWV�·�
(OHSKDQWV� RFFXUUHG� LQ� ���� RXW� RI� ����� IRUHVW�
EHDWV� RI�.DUQDWDND�� 6L[W\� SHUFHQW� RI� WKHVH� ����
EHDWV³DQG�����RI�WKH�IRUHVW�KDELWDW³OD\�RXWVLGH�
QRWLÀHG� SURWHFWHG� DUHDV� �3$V��� DQG� LQFOXGHG�
ODQGV� GHVLJQDWHG� IRU� DJULFXOWXUDO� SURGXFWLRQ�
DQG� KXPDQ� GZHOOLQJ�� :KLOH� PHGLDQ� HOHSKDQW�
GXQJ� GHQVLW\� LQVLGH� SURWHFWHG� DUHDV�ZDV� QHDUO\�
WKULFH� DV� PXFK� DV� RXWVLGH�� HOHSKDQWV� URXWLQHO\�
RFFXUUHG� LQ�RU�XVHG�KDELWDWV�RXWVLGH�3$V�ZKHUH�
KXPDQ� GHQVLW\�� ODQG� IUDFWLRQ� XQGHU� FXOWLYDWLRQ��
DQG� WKH� LQWHUIDFH� EHWZHHQ� KXPDQ�GRPLQDWHG�
DUHDV�DQG�IRUHVWV�ZHUH�JUHDWHU��%DVHG�RQ�RXU�GDWD��
LW� LV� FOHDU� WKDW� ,QGLD·V� IUDPHZRUN� IRU� HOHSKDQW�
FRQVHUYDWLRQ³ZKLFK�OHJDOO\�SURWHFWV�WKH�VSHFLHV�
ZKHUHYHU�LW�RFFXUV��EXW�SURWHFWV�RQO\�VRPH�RI�LWV�
KDELWDWV³ZKLOH� EHLQJ� DSSURSULDWH� LQ� IXUWKHULQJ�
WKHLU� FRQVHUYDWLRQ�ZLWKLQ� 3$V�� VHULRXVO\� IDOWHUV�
LQ� VLWXDWLRQV� ZKHUH� HOHSKDQWV� UHVLGH� LQ� DQG�
RU� VHDVRQDOO\� XVH� DUHDV� RXWVLGH� 3$V�� $WWHPSWV�
WR� IXUWKHU� HOHSKDQW� FRQVHUYDWLRQ� LQ� SURGXFWLRQ�
DQG�GZHOOLQJ�DUHDV�KDYH�H[WUDFWHG�KLJK�FRVWV� LQ�
KXPDQ�� HOHSKDQW�� PDWHULDO� DQG� PRQHWDU\� WHUPV�
LQ� .DUQDWDND�� ,Q� VXFK� VHWWLQJV�� FRQVHUYDWLRQ�
SODQQLQJ� H[HUFLVHV� DUH� QHFHVVDU\� WR� GHWHUPLQH�
ZKHUH�WKH�QHHGV�RI�HOHSKDQWV³RU�KXPDQV³PXVW�
WDNH�SULRULW\�RYHU� WKH�RWKHU��DQG� WR�DFKLHYH� WKDW�
LQ� D� PDQQHU� WKDW� LV� EDVHG� QRW� RQO\� RQ� UHOLDEOH�
VFLHQWLÀF� GDWD� EXW� DOVR� RQ� D� SURFHVV� RI� SXEOLF�
UHDVRQLQJ�� �� ����� 5HSULQWHG� ZLWK� SHUPLVVLRQ�
IURP�(OVHYLHU�
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6�.��0LNRWD��.��*DLUKH��.��*LUL��.��+DPLOWRQ��0��
0LOOHU��6��3DXGHO��.��/\DVKFKHQNR��5�6��/DUVHQ��
-�%�� 3D\HXU�� :�5�� :DWHUV�� 5�� *UHHQZDOG�� *��
'XPRQFHDX[��%��9LQFHQW�	�*�(��.DXIPDQ
7XEHUFXORVLV� VXUYHLOODQFH� RI� HOHSKDQWV�
�(OHSKDV� PD[LPXV�� LQ� 1HSDO� DW� WKH� FDSWLYH�
ZLOG�LQWHUIDFH
(XURSHDQ�-RXUQDO�RI�:LOGOLIH�5HVHDUFK�����������
�������
$EVWUDFW���$�FRPSUHKHQVLYH�HOHSKDQW�WXEHUFXORVLV�
�7%�� VXUYH\� XVLQJ� FXOWXUH� DQG� IRXU� VHURORJLFDO�
VFUHHQLQJ� WHVWV� ZDV� FRQGXFWHG� LQ� 1HSDO� LQ�
UHVSRQVH� WR� FRQFHUQ� UDLVHG� E\�ZLOGOLIH� RIÀFLDOV�
WKDW� 7%� FRXOG� WKUHDWHQ� ZLOG� SRSXODWLRQV� RI�
HOHSKDQWV��UKLQRV��DQG�RWKHU�VXVFHSWLEOH�VSHFLHV��
&DSWLYH�HOHSKDQWV�FRPH� LQWR�FORVH�FRQWDFW�ZLWK�
ZLOG� DQLPDOV� GXULQJ� FRQVHUYDWLRQ� DQG� WRXULVP�
DFWLYLWLHV� LQVLGH�1HSDO·V� QDWLRQDO� SDUNV�� 3ULYDWH�
DQG�JRYHUQPHQW�RZQHG�PDOH�DQG�IHPDOH�FDSWLYH�
$VLDQ�HOHSKDQWV��(OHSKDV�PD[LPXV��ZHUH�LQFOXGHG�
LQ�WKH�VWXG\��7KH�PHDQ�UHSRUWHG�DJH�ZDV����\HDUV�
�UDQJH��²���\HDUV���$�WRWDO�RI�����VDPSOHV�IURP�
����HOHSKDQWV�ZHUH�FROOHFWHG� IRU�P\FREDFWHULDO�
FXOWXUH�� &XOWXUH� VDPSOHV�ZHUH� SURFHVVHG� DW� WKH�
1DWLRQDO� 7XEHUFXORVLV� &HQWUH� �17&�� LQ� 1HSDO�
DQG�WKH�1DWLRQDO�9HWHULQDU\�6HUYLFHV�/DERUDWRULHV�
�196/��LQ�$PHV��,$��$FLG�IDVW�RUJDQLVPV�ZHUH�
REVHUYHG�LQ����DQG����VDPSOHV�SURFHVVHG�DW�17&�
DQG� 196/�� UHVSHFWLYHO\�� DQG� QRQWXEHUFXORXV�
P\FREDFWHULD� �170V�� ZHUH� LVRODWHG� IURP�
VL[� HOHSKDQWV�� 7KHUH� ZHUH� QR� LVRODWLRQV� RI�
0\FREDFWHULXP� WXEHUFXORVLV� RU�0\FREDFWHULXP�
ERYLV�� %ORRG� VDPSOHV�ZHUH� DOVR� FROOHFWHG� IURP�
���� RI� WKH� HOHSKDQWV� IRU� VHURORJLFDO� WHVWLQJ�
XVLQJ� WKH� &KHPELR� (OHSKDQW7%� 67$7�3$.���
WKH� &KHPELR�0XOWL$QWLJHQ� 3ULQW� ,PPXQRDVVD\�
WHVW��D�PXOWL�DQWLJHQ�(/,6$��DQG�DQ�LPPXQREORW�
DVVD\�� &XOWXUH� DQG� VHURORJLFDO� UHVXOWV� ZHUH�
YDULDEOH� DQG� UHTXLUHG� FDUHIXO� LQWHUSUHWDWLRQ� WR�
GHYHORS� FULWHULD� WR� DVVHVV� 7%� ULVN�� (OHSKDQWV�
ZHUH�DVVLJQHG�WR�RQH�RI�IRXU�GLVHDVH�ULVN�JURXSV�
�KLJK�� PRGHUDWH�� ORZ�� DQG� XQGHWHUPLQHG���
DQG� PDQDJHPHQW� UHFRPPHQGDWLRQV� IRU� HDFK�
JURXS� ZHUH� PDGH� WR� JRYHUQPHQW� DXWKRULWLHV��
6HURORJLFDO�UHVXOWV�ZHUH�SULRULWL]HG�LQ�GHYHORSLQJ�
UHFRPPHQGDWLRQV�EHFDXVH�RI�FXOWXUH�OLPLWDWLRQV�
DQG� LQFRQFOXVLYH� FXOWXUH� UHVXOWV�� 7KLV� VWUDWHJ\�
ZDV� EDVHG� RQ� HYLGHQFH� IRU� WKH� HDUO\� SUHGLFWLYH�
YDOXH� RI� VHURORJLFDO� WHVWV� DQG� WKH� XUJHQW� QHHG�
H[SUHVVHG� E\� ZLOGOLIH� DXWKRULWLHV� LQ� 1HSDO� WR�

SURWHFW�WKHLU�FDSWLYH�HOHSKDQWV��PLWLJDWH�7%�DW�WKH�
FDSWLYH�ZLOG� LQWHUIDFH�� DQG� VDIHJXDUG� WRXULVP��
�� ����� :LWK� NLQG� SHUPLVVLRQ� IURP� 6SULQJHU�
6FLHQFH�%XVLQHVV�0HGLD�

'��0LOOHU��%��-DFNVRQ��+�6��5LGGOH��&��6WUHPPH��
'��6FKPLWW�	�7��0LOOHU
(OHSKDQW� �(OHSKDV� PD[LPXV�� KHDOWK� DQG�
PDQDJHPHQW�LQ�$VLD��9DULDWLRQV�LQ�YHWHULQDU\�
SHUVSHFWLYHV
9HWHULQDU\�0HGLFLQH� ,QWHUQDWLRQDO� ����� �������
H������
$EVWUDFW�� �7KHUH� LV� D�QHHG� WR� LGHQWLI\� VWUDWHJLF�
LQYHVWPHQWV� LQ� $VLDQ� HOHSKDQW� �(OHSKDV�
PD[LPXV��KHDOWK�WKDW�ZLOO�\LHOG�PD[LPDO�EHQHÀWV�
IRU� RYHUDOO� HOHSKDQW� KHDOWK� DQG� FRQVHUYDWLRQ��
$V� DQ� H[SORUDWRU\� ÀUVW� VWHS�� D� VXUYH\� ZDV�
DGPLQLVWHUHG� WR� YHWHULQDULDQV� IURP� $VLDQ�
HOHSKDQW� UDQJH�FRXQWULHV�DW�D�ZRUNVKRS�DQG�YLD�
HPDLO� WR� KHOS� SULRULWL]H� KHDOWK�UHODWHG� FRQFHUQV�
WKDW� ZLOO� PRVWO\� EHQHÀW� HOHSKDQWV�� 5HVSRQVHV�
ZHUH� UHFHLYHG�IURP����YHWHULQDULDQV� IURP�HLJKW�
FRXQWULHV� WKDW� KDG� D� UDQJH� RI� H[SHULHQFH� ZLWK�
FDSWLYH� DQG� ZLOG� HOHSKDQWV�� 7KH� RFFXUUHQFH� RI�
PHGLFDO� FRQGLWLRQV� DQG� UHVSRQVHV� WR� WUHDWPHQW�
YDULHG� DPRQJ� UHVSRQVHV�� +RZHYHU�� LQMXULHV��
SDUDVLWLVP�� DQG� JDVWURLQWHVWLQDO� GLVHDVH� ZHUH�
UHSRUWHG� DV� WKH� PRVW� FRPPRQ� V\QGURPHV�
UHVSRQVLEOH� IRU� HOHSKDQW� PRUELGLW\�� ZKHUHDV�
LQMXU\�DQG�LQIHFWLRXV�GLVHDVH�QRW�GXH�WR�SDUDVLWLVP�
ZHUH� WKH� PRVW� FRPPRQO\� UHSRUWHG� VRXUFHV� RI�
HOHSKDQW�PRUWDOLW\��6XEVWDQGDUG�QXWULWLRQ��ZDWHU�
TXDOLW\�DQG�TXDQWLW\�GHÀFLHQFLHV��DQG�LQDGHTXDWH�
RU� DEVHQW� VKHOWHU�ZHUH� DPRQJ� WKH� IDFWRUV� OLVWHG�
DV� EDUULHUV� WR� RSWLPDO� HOHSKDQW� KHDOWK�� :KLOH�
WKLV� VXUYH\·V� UHVXOWV� GR� QRW� VXSSRUW� GHÀQLWLYH�
FRQFOXVLRQV��WKH\�FDQ�EH�XVHG�WR�LGHQWLI\�ZKHUH�
DQG� KRZ� VXEVHTXHQW� LQYHVWLJDWLRQV� VKRXOG� EH�
GLUHFWHG�� 5LJRURXV� DVVHVVPHQW� RI� WKH� UHODWLYH�
FRVWV�DQG�EHQHÀWV�RI�DYDLODEOH�RSWLRQV�LV�UHTXLUHG�
WR� HQVXUH� WKDW� LQYHVWPHQWV� LQ� LQGLYLGXDO� DQG�
SRSXODWLRQ�KHDOWK�\LHOG�WKH�PD[LPDO�EHQHÀWV�IRU�
HOHSKDQWV���������7KH�$XWKRUV�

)�0�� 0ROHQDDU�� 6�$�� /D� 5RFFD�� 0�� .KDWUL�� -��
/RSH]��)��6WHLQEDFK�	�$��'DVWMHUGL�
([SRVXUH�RI�$VLDQ�HOHSKDQWV�DQG�RWKHU�H[RWLF�
XQJXODWHV�WR�6FKPDOOHQEHUJ�YLUXV
3/R6�21(�����������H�������
$EVWUDFW�� � 6FKPDOOHQEHUJ� YLUXV� �6%9�� LV� DQ�
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HPHUJLQJ� 2UWKREXQ\DYLUXV�� ÀUVW� GHVFULEHG� LQ�
����� LQ� FDWWOH� LQ� *HUPDQ\� DQG� VXEVHTXHQWO\�
VSUHDG� WKURXJKRXW� (XURSH�� DIIHFWLQJ� PDLQO\�
UXPLQDQW�OLYHVWRFN�WKURXJK�WKH�LQGXFWLRQ�RI�IRHWDO�
PDOIRUPDWLRQV�� 7R� JDLQ� D� EHWWHU� XQGHUVWDQGLQJ�
RI� WKH� VSHFWUXP� RI� VXVFHSWLEOH� VSHFLHV� DQG� WR�
DVVHVV� WKH� YDOXH� RI� FXUUHQW� 6%9� VHURORJLFDO�
DVVD\V��VFUHHQLQJ�RI�VHUXP�VDPSOHV�IURP�H[RWLF�
DUWLRGDFW\OV� DQG� SHULVVRGDFW\OV� FROOHFWHG� DW� WKH�
/LYLQJ�&ROOHFWLRQV� IURP�WKH�=RRORJLFDO�6RFLHW\�
RI� /RQGRQ� �:KLSVQDGH� DQG� /RQGRQ� =RRV��
DQG� &KHVWHU� =RR� ZDV� FDUULHG� RXW�� 7KHUH� ZDV�
FRPSHOOLQJ� HYLGHQFH� RI� 6%9� LQIHFWLRQ� LQ� ERWK�
]RRORJLFDO� FROOHFWLRQV�� 7KH� FRPSHWLWLYH� (/,6$�
KDV� SURYHG� WR� EH� DSSOLFDEOH� IRU� WKH� GHWHFWLRQ�
RI� 6%9� LQ� H[RWLF� %RYLGDH�� &HUYLGDH�� 6XLGDH��
*LUDIÀGDH�DQG�PRVW�QRWDEO\�LQ�HQGDQJHUHG�$VLDQ�
HOHSKDQWV��(OHSKDV�PD[LPXV���EXW�XQUHOLDEOH�IRU�
WKH�VFUHHQLQJ�RI�&DPHOLGDH��IRU�ZKLFK�WKH�SODTXH�
UHGXFWLRQ�QHXWUDOLVDWLRQ� WHVW�ZDV�FRQVLGHUHG� WKH�
DVVD\�RI�FKRLFH���������7KH�$XWKRUV�

+�6��0XPE\��.�8��0DU��&��7KLWDUDP��$��&RXUWLRO��
3�� 7RZLERRQ�� =�� 0LQ�2R�� <�� +WXW�$XQJ�� -�/��
%URZQ�	�9��/XPPDD
6WUHVV�DQG�ERG\�FRQGLWLRQ�DUH�DVVRFLDWHG�ZLWK�
FOLPDWH�DQG�GHPRJUDSK\�LQ�$VLDQ�HOHSKDQWV
&RQVHUYDWLRQ�3K\VLRORJ\����������FRY���
$EVWUDFW���(VWDEOLVKLQJ�OLQNV�EHWZHHQ�HFRORJLFDO�
YDULDWLRQ�� SK\VLRORJLFDO� PDUNHUV� RI� VWUHVV� DQG�
GHPRJUDSK\� LV� FUXFLDO� IRU� XQGHUVWDQGLQJ� KRZ�
DQG� ZK\� FKDQJHV� LQ� HQYLURQPHQWDO� FRQGLWLRQV�
DIIHFW� SRSXODWLRQ� G\QDPLFV�� DQG�PD\� DOVR� SOD\�
D�NH\�UROH�IRU�FRQVHUYDWLRQ�HIIRUWV�RI�HQGDQJHUHG�
VSHFLHV�� +RZHYHU�� GHWDLOHG� ORQJLWXGLQDO� VWXGLHV�
RI�ORQJ�OLYHG�VSHFLHV�DUH�UDUHO\�DYDLODEOH��:H�WHVW�
KRZ� WZR�PDUNHUV� RI� VWUHVV� DQG� ERG\� FRQGLWLRQ�
YDU\� WKURXJK� WKH� \HDU� DQG� DUH� DVVRFLDWHG� ZLWK�
FOLPDWLF� FRQGLWLRQV� DQG� ODUJH�VFDOH� PRUWDOLW\�
DQG� IHUWLOLW\� YDULDWLRQ� LQ� WKH� ZRUOG·V� ODUJHVW�
VHPL�FDSWLYH� SRSXODWLRQ� RI� $VLDQ� HOHSKDQWV�
HPSOR\HG� LQ� WKH� WLPEHU� LQGXVWU\� LQ� 0\DQPDU��
*OXFRFRUWLFRLG�PHWDEROLWHV��XVHG�DV�D�SUR[\�IRU�
VWUHVV� OHYHOV� LQ� ��� HOHSKDQWV�� DQG� ERG\�ZHLJKW�
�XVHG�DV�D�SUR[\�IRU�FRQGLWLRQ�LQ�����HOHSKDQWV��
ZHUH� PRQLWRUHG� PRQWKO\� DFURVV� D� W\SLFDO�
PRQVRRQ� F\FOH� DQG� FRPSDUHG� ZLWK� ELUWK� DQG�
GHDWK�SDWWHUQV�RI� WKH�HQWLUH�HOHSKDQW�SRSXODWLRQ�
RYHU�KDOI�D�FHQWXU\��Q� ��������2XU�UHVXOWV�VKRZ�
VHDVRQDO�YDULDWLRQ�LQ�ERWK�PDUNHUV�RI�VWUHVV�DQG�

FRQGLWLRQ��,Q�DGGLWLRQ��WKLV�YDULDWLRQ�LV�FRUUHODWHG�
ZLWK� SRSXODWLRQ�OHYHO� GHPRJUDSKLF� YDULDEOHV��
:HLJKW� LV� LQYHUVHO\� FRUUHODWHG� ZLWK� SRSXODWLRQ�
PRUWDOLW\�UDWHV���PRQWK�ODWHU��DQG�JOXFRFRUWLFRLG�
PHWDEROLWHV�DUH�QHJDWLYHO\�DVVRFLDWHG�ZLWK�ELUWK�
UDWHV��:HLJKW�VKRZV�D�KLJKO\�SRVLWLYH�FRUUHODWLRQ�
ZLWK� UDLQIDOO� �� PRQWK� HDUOLHU�� 'HWHUPLQLQJ� WKH�
IDFWRUV�DVVRFLDWHG�ZLWK�GHPRJUDSK\�PD\�EH�NH\�
WR�VSHFLHV�FRQVHUYDWLRQ�E\�SURYLGLQJ�LQIRUPDWLRQ�
DERXW� WKH� FRUUHODWHV� RI� PRUWDOLW\� DQG� IHUWLOLW\�
SDWWHUQV�� 7KH� XQVXVWDLQDELOLW\� RI� WKH� VWXGLHG�
FDSWLYH�SRSXODWLRQ�KDV�PHDQW�WKDW�ZLOG�HOHSKDQWV�
KDYH� EHHQ� FDSWXUHG� DQG� WDPHG� IRU� ZRUN�� %\�
HOXFLGDWLQJ� WKH� FRUUHODWHV� RI� GHPRJUDSK\� LQ�
FDSWLYH�HOHSKDQWV��RXU�UHVXOWV�RIIHU�PDQDJHPHQW�
VROXWLRQV� WKDW� FRXOG� UHGXFH� WKH� SUHVVXUH� RQ� WKH�
ZLOG� HOHSKDQW� SRSXODWLRQ� LQ�0\DQPDU���� �����
7KH�$XWKRUV�

1�.��1DWK��6�.��'XWWD��-�3��'DV�	�%�3��/DKNDU
$� TXDQWLÀFDWLRQ� RI� GDPDJH� DQG� DVVHVVPHQW�
RI�HFRQRPLF�ORVV�GXH�WR�FURS�UDLGLQJ�E\�$VLDQ�
HOHSKDQW� (OHSKDV� PD[LPXV� �0DPPDOLD��
3URERVFLGHD�� (OHSKDQWLGDH���$� FDVH� VWXG\� RI�
0DQDV�1DWLRQDO�3DUN��$VVDP��,QGLD
-RXUQDO�RI�7KUHDWHQHG�7D[D�������������������
$EVWUDFW�� �$� VWXG\� ZDV� FDUULHG� RXW� LQ� 0DQDV�
1DWLRQDO� 3DUN�� $VVDP� LQ� QRUWKHDVWHUQ� ,QGLD�
EHWZHHQ� ����� DQG� ����� WR� XQGHUVWDQG� WKH�
PDJQLWXGH� RI� KXPDQ�HOHSKDQW� FRQÁLFW� WKURXJK�
D� TXDQWLÀFDWLRQ� RI� GDPDJH� DQG� DVVHVVPHQW� RI�
HFRQRPLF�ORVV��$�FOXVWHU�RI�VL[�YLOODJHV�DGMDFHQW�
WR� WKH� 3DUN� ZDV� VHOHFWHG� IRU� WKLV� VWXG\�� )LYH�
PDMRU� DJULFXOWXUDO� FURSV� ZHUH� JURZQ� GXULQJ�
WKH� VWXG\� SHULRG� RI� ZKLFK� WKUHH� ZHUH� UDLGHG�
E\� HOHSKDQWV��ZLQWHU� SDGG\�� DXWXPQ� SDGG\� DQG�
SXOVHV��3DGG\�ZDV� WKH� SULQFLSOH� FURS� FHQWUDO� WR�
WKH� IDUPHUV·� VXEVLVWHQFH��:LQWHU�SDGG\�ZDV� WKH�
PRVW� FXOWLYDWHG� FURS� DQG� DXWXPQ� SDGG\� ZDV�
WKH� OHDVW� FXOWLYDWHG��7KH� LQFLGHQFH� UDWH� RI� FURS�
UDLGLQJ�ZDV�KLJKHVW�IRU�DXWXPQ�SDGG\�DQG�ORZHVW�
IRU� SXOVHV�� 2YHUDOO� HFRQRPLF� ORVV� GXH� WR� FURS�
UDLGLQJ�ZDV�QHJOLJLEOH��KRZHYHU�DW�WKH�LQGLYLGXDO�
IDUPHU�OHYHO��LW�ZDV�TXLWH�KLJK��7KH�VWXG\�UHYHDOHG�
WKDW� KXPDQ�HOHSKDQW� FRQÁLFW� LV� QRW� VR� VHYHUH��
LQGLFDWLQJ�DPSOH�RSSRUWXQLW\�IRU�KXPDQ�HOHSKDQW�
FRH[LVWHQFH� LQ� WKH� UHJLRQ�� &URS� ÀHOGV� DGMDFHQW�
WR�WKH�3DUN�ZHUH�SDUWLFXODUO\�YXOQHUDEOH�WR�FURS�
UDLGLQJ� ZKLFK� QHFHVVLWDWHV� FUHDWLRQ� RI� D� EXIIHU�
]RQH�� 7KH� IUHTXHQF\� RI� UDLGLQJ� DQG� WKH� H[WHQW�
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RI�GDPDJH�ZDV�IRXQG�WR�EH�VLJQLÀFDQWO\�OHVV�LQ�
FURS�ÀHOGV�ZKLFK�ZHUH�JXDUGHG�E\�IDUPHUV��7KLV�
ZDV� GXH� WR� WUDGLWLRQDO� FURS� JXDUGLQJ� SUDFWLFHV�
EHLQJ� IROORZHG� LQ� WKH� UHJLRQ�� WKH� VWUHQJWKHQLQJ�
RI� ZKLFK� FRXOG� HIIHFWLYHO\� UHGXFH� DQQXDO� FURS�
ORVV� DQG� WKXV�KXPDQ�HOHSKDQW� FRQÁLFW� FRXOG�EH�
PLQLPL]HG�WR�D�ODUJH�H[WHQW���������7KH�$XWKRUV�

.�$��3KDLU��0��6XWKHUODQG�6PLWK��*�:��3\H��$�3��
3HVVLHU�	�7�/��&OLSSLQJHU
(VRSKDJHDO� GLVVHFWLRQ� DQG� KHPDWRPD�
DVVRFLDWHG� ZLWK� REVWUXFWLRQ� LQ� DQ� ,QGLDQ�
HOHSKDQW��(OHSKDV�PD[LPXV�LQGLFXV�
-RXUQDO�RI�=RR�DQG�:LOGOLIH�0HGLFLQH�����������
�������
$EVWUDFW���$����\HDU�ROG�IHPDOH�,QGLDQ�HOHSKDQW�
�(OHSKDV�PD[LPXV� LQGLFXV��GHYHORSHG�D�VXGGHQ�
RQVHW� RI� H[FHVVLYH� VDOLYDWLRQ� DQG� G\VSKDJLD��
(VRSKDJHDO�REVWUXFWLRQ�ZDV�VXVSHFWHG��SRVVLEO\�
UHODWHG� WR� SDOP� IURQG� LQJHVWLRQ�� (VRSKDJHDO�
HQGRVFRS\�UHYHDOHG�D�PDW�RI�SODQW�PDWHULDO�LQ�WKH�
GLVWDO�HVRSKDJXV��$Q� LQLWLDO�DWWHPSW�DW� UHOLHYLQJ�
WKH�REVWUXFWLRQ�ZDV�XQVXFFHVVIXO��EXW�VXEVHTXHQW�
XVH� RI� FXVWRP�PDGH� LQVWUXPHQWV� DORQJ� ZLWK�
LQVXIÁDWLRQ� DQG� K\GURSXOVLRQ� HQDEOHG� SDUWLDO�
UHPRYDO�RI�WKH�PDWHULDO��3RVWLPPRELOL]DWLRQ�FDUH�
LQFOXGHG�DJJUHVVLYH�LQWUDYHQRXV�DQG�UHFWDO�ÁXLGV��
DQWL�LQÁDPPDWRU\�DQG�DQWLELRWLF�DGPLQLVWUDWLRQ��
DQG� IDVWLQJ�� 'HVSLWH� WUHDWPHQW�� WKH� G\VSKDJLD�
SHUVLVWHG� DQG� WKH� HOHSKDQW� ZDV� HXWKDQL]HG� GXH�
WR� ODFN� RI� LPSURYHPHQW� DQG� JUDYH� SURJQRVLV��
3RVWPRUWHP� H[DPLQDWLRQ� UHYHDOHG� UHPDLQLQJ�
SODQW�PDWHULDO�LQ�WKH�HVRSKDJXV��FRPSOLFDWHG�E\�
DQ�HVRSKDJHDO�GLVVHFWLRQ��PXUDO�KHPDWRPD��DQG�
VHFRQGDU\�EDFWHULDO� LQIHFWLRQ��,DWURJHQLF�WUDXPD�
PD\�KDYH�FRQWULEXWHG�WR�WKH�H[WHQW�RI�HVRSKDJHDO�
LQMXU\�� $OWKRXJK� WUHDWPHQW� ZDV� XOWLPDWHO\�
XQVXFFHVVIXO�� WKH� VXSSRUWLYH� FDUH� HPSOR\HG�
FRXOG� SRWHQWLDOO\� DLG� UHFRYHU\� LQ� FDVHV� RI� OHVV�
VHYHUH� HVRSKDJHDO� WUDXPD�� �� ����� $PHULFDQ�
$VVRFLDWLRQ�RI�=RR�9HWHULQDULDQV�

&�0��3URFWRU�	�-�/��%URZQ
$� SUHOLPLQDU\� DQDO\VLV� RI� WKH� LQÁXHQFH� RI�
KDQGOLQJ� PHWKRG� RQ� DGUHQDO� DFWLYLW\� LQ� ]RR�
$IULFDQ�DQG�$VLDQ�HOHSKDQWV
-��RI�=RR�DQG�$TXDULXP�5HVHDUFK�������������
$EVWUDFW�� �$V�D�ÀUVW� VWHS� WRZDUGV� LQYHVWLJDWLQJ�
WKH�HIIHFW�RI�PDQDJHPHQW�FKRLFH�²� IUHH�FRQWDFW�
�)&��RU�SURWHFWHG�FRQWDFW��3&��²�RQ�]RR�HOHSKDQW�

ZHOO�EHLQJ�� WKLV� VWXG\� HYDOXDWHG� VHUXP� FRUWLVRO�
FRQFHQWUDWLRQV�LQ�ZHHNO\�VDPSOHV�FROOHFWHG�RYHU�
D� ��\HDU� SHULRG� IURP����� IHPDOH� HOHSKDQWV� ����
$IULFDQ�����$VLDQ��PDQDJHG�LQ�HLWKHU�)&��Q ����
RU�3&��Q ����PDQDJHPHQW�V\VWHPV�DW����IDFLOLWLHV��
5HVXOWV� VKRZHG� WKHUH� ZHUH� QR� GLIIHUHQFHV� LQ�
RYHUDOO� RU� EDVHOLQH� PHDQ� FRQFHQWUDWLRQV� RI�
VHUXP� FRUWLVRO� EHWZHHQ� WKH� WZR� PDQDJHPHQW�
V\VWHPV��$�*/0�DQDO\VLV�H[SORULQJ�WKH�UHVSRQVH�
RI� LQGLYLGXDO� EDVHOLQH� FRUWLVRO� FRQFHQWUDWLRQ�
WR� PDQDJHPHQW� �)&� YV� 3&��� IDFLOLW\�� VSHFLHV��
DQG� WKH� LQWHUDFWLRQ� RI�PDQDJHPHQW� DQG� IDFLOLW\�
UHYHDOHG�WKDW�WKH�RQO\�SDUDPHWHU�ZLWK�VLJQLÀFDQW�
H[SODQDWRU\� SRZHU� ZDV� WKH� IDFLOLW\� ZKHUH� WKH�
HOHSKDQWV� ZHUH� KRXVHG�� 7KXV�� LW� PD\� EH� PRUH�
LPSRUWDQW�WR�HYDOXDWH�VSHFLÀF�IDFLOLW\�HIIHFWV�RQ�
DGUHQDO� DFWLYLW\�� VXFK� DV� HQFORVXUH� FRQGLWLRQV��
HQULFKPHQW�RSSRUWXQLWLHV��RU�VRFLDO� LQWHUDFWLRQV��
UDWKHU� WKDQ� KDQGOLQJ� WHFKQLTXH�� $OWKRXJK�
PDQ\� ]RRV� DUH� PRYLQJ� WR� D� 3&� PDQDJHPHQW�
DSSURDFK�� SDUWLFXODUO\� ZLWKLQ� WKH� $PHULFDQ�
=RR�DQG�$TXDULXP�$VVRFLDWLRQ�� IURP�D�ZHOIDUH�
VWDQGSRLQW� WKHUH� LV�SUREDEO\�QRW�D�RQH�VL]H�ÀWV�
DOO�PDQDJHPHQW�VWUDWHJ\� WKDW� LV� LGHDO��5DWKHU�� LW�
PD\�EH�QHFHVVDU\�WR�FRQVLGHU�LQGLYLGXDO�HOHSKDQW�
FRSLQJ�VW\OHV�DQG�VRFLDO�QHHGV�RQ�D�FDVH�E\�FDVH�
EDVLV�EHIRUH�GHFLGLQJ�ZKHWKHU�)&�RU�3&�LV�PRVW�
DSSURSULDWH� IRU� PDQDJHPHQW�� HVSHFLDOO\� ZKHQ�
FRQVLGHULQJ�KRZ�WR�DGGUHVV�ZHOIDUH�FRQFHUQV����
�����7KH�$XWKRUV�

$�/��5RFD��<��,VKLGD��$�/��%UDQGW��1�5��%HQMDPLQ��
.��=KDR��	�1�-��*HRUJLDGLV
(OHSKDQW� QDWXUDO� KLVWRU\�� $� JHQRPLF�
SHUVSHFWLYH
$QQXDO�5HYLHZ�RI�$QLPDO�%LRVFLHQFHV��� �������
�������
:H�UHYLHZ�'1$�EDVHG�VWXGLHV�RI�HOHSKDQWV�DQG�
UHFHQWO\� H[WLQFW� SUR�� ERVFLGHDQV�� 7KH� HYLGHQFH�
LQGLFDWHV�WKDW�OLWWOH�RU�QR�QXFOHDU�JHQH�ÁRZ�RFFXUV�
EHWZHHQ�$IULFDQ� VDYDQQD� HOHSKDQWV� �/R[RGRQWD�
DIULFDQD��DQG�$IULFDQ�IRUHVW�HOHSKDQWV��/R[RGRQWD�
F\FORWLV��� HVWDEOLVKLQJ� WKDW� WKH\� FRPSULVH�
VHSDUDWH� VSHFLHV�� ,Q� DOO� HOHSKDQW� VSHFLHV��PDOHV�
GLVSHUVH�� ZKHUHDV� IHPDOHV� UHPDLQ� ZLWK� WKHLU�
QDWDO�VRFLDO�JURXS��OHDGLQJ�WR�GLVFRUGDQFH�LQ�WKH�
SK\ORJHRJUDSK\� RI� QXFOHDU� DQG� PLWRFKRQGULDO�
'1$� SDWWHUQV�� ,PSURYHPHQWV� LQ� DQFLHQW� '1$�
PHWKRGV� KDYH� SHUPLW�� WHG� VHTXHQFHV� WR� EH�
JHQHUDWHG� IURP� DQ� LQFUHDVLQJ� QXPEHU� RI� SUR��
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ERVFLGHDQ�IRVVLOV�DQG�KDYH�GHÀQLWLYHO\�HVWDEOLVKHG�
WKDW� WKH� $VLDQ� HOHSKDQW� �(OHSKDV� PD[LPXV�� LV�
WKH� FORVHVW� OLYLQJ� UHODWLYH� RI� WKH� H[WLQFW�ZRROO\�
PDPPRWK� �0DPPXWKXV� SULPLJHQLXV��� '1$�
EDVHG�PHWKRGV�KDYH�EHHQ�GHYHORSHG�WR�GHWHUPLQH�
WKH�JHRJUDSKLF�SURYHQDQFH�RI�FRQÀVFDWHG�LYRU\�LQ�
DQ�HIIRUW�WR�DLG�WKH�FRQVHUYDWLRQ�RI�HOHSKDQWV����
�����5HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�$QQXDO�
5HYLHZV�

5�.�� 5XQWLQJ�� (�� 0HLMDDUG�� 1�.�� $EUDP�� -�$��
:HOOV�� '�/�$�� *DYHDX�� 0�� $QFUHQD]�� +�3��
3RVVVLQJKDP�� 6�$�� :LFK�� )�� $UGLDQV\DK�� 0�7��
*XPDO��/�1��$PEX�	�.�$��:LOVRQ
$OWHUQDWLYH�IXWXUHV�IRU�%RUQHR�VKRZ�WKH�YDOXH�
RI� LQWHJUDWLQJ� HFRQRPLF� DQG� FRQVHUYDWLRQ�
WDUJHWV�DFURVV�ERUGHUV
1DWXUH�&RPPXQLFDWLRQV����������H����
$EVWUDFW�� � %DODQFLQJ� HFRQRPLF� GHYHORSPHQW�
ZLWK� LQWHUQDWLRQDO� FRPPLWPHQWV� WR� SURWHFW�
ELRGLYHUVLW\�LV�D�JOREDO�FKDOOHQJH��$FKLHYLQJ�WKLV�
EDODQFH�UHTXLUHV�DQ�XQGHUVWDQGLQJ�RI�WKH�SRVVLEOH�
FRQVHTXHQFHV�RI�DOWHUQDWLYH�IXWXUH�VFHQDULRV�IRU�D�
UDQJH�RI�VWDNHKROGHUV��:H�HPSOR\�DQ�LQWHJUDWHG�
HFRQRPLF�DQG�HQYLURQPHQWDO�SODQQLQJ�DSSURDFK�
WR�HYDOXDWH�IRXU�DOWHUQDWLYH�IXWXUHV�IRU�WKH�PHJD�
GLYHUVH� LVODQG�RI�%RUQHR��:H� VKRZ�ZKDW� FRXOG�
EH�DFKLHYHG�LI�WKH�WKUHH�QDWLRQDO�MXULVGLFWLRQV�RI�
%RUQHR�FRRUGLQDWH�HIIRUWV�WR�DFKLHYH�WKHLU�SXEOLF�
SROLF\� WDUJHWV� DQG� DOORZ� D� SDUWLDO� UHDOORFDWLRQ�
RI� SODQQHG� ODQG� XVHV�� :H� UHYHDO� WKH� SRWHQWLDO�
IRU� %RUQHR� WR� VLPXOWDQHRXVO\� UHWDLQ� %���� RI�
LWV� ODQG� DV� IRUHVWV�� SURWHFW� DGHTXDWH� KDELWDW� IRU�
WKH� %RUQHDQ� RUDQJXWDQ� �3RQJR� S\JPDHXV�� DQG�
%RUQHDQ�HOHSKDQW��(OHSKDV�PD[LPXV�ERUQHHQVLV���
DQG�DFKLHYH�DQ�RSSRUWXQLW\�FRVW� VDYLQJ�RI�RYHU�
86����ELOOLRQ��6XFK�FRRUGLQDWLRQ�ZRXOG�GHSHQG�
RQ� HQKDQFHG� LQIRUPDWLRQ� VKDULQJ� DQG� UHIRUPV�
WR�ODQG�XVH�SODQQLQJ��ZKLFK�FRXOG�EH�VXSSRUWHG�
E\� WKH� LQFUHDVLQJO\� LQWHUQDWLRQDO� QDWXUH� RI�
HFRQRPLHV� DQG� FRQVHUYDWLRQ� HIIRUWV�� �� �����
0DFPLOODQ�3XEOLVKHUV�/LPLWHG��

$�)��6DULSDQ�	�$��5HXQJVDQJ�
6LPXOWDQHRXV� VDFFKDULÀFDWLRQ� DQG� IHUPHQ�
WDWLRQ�RI�FHOOXORVH�IRU�ELR�K\GURJHQ�SURGXFWLRQ�
E\�DQDHURELF�PL[HG�FXOWXUHV�LQ�HOHSKDQW�GXQJ
,QWHUQDWLRQDO� -RXUQDO� RI� +\GURJHQ� (QHUJ\� ���
����������������
$EVWUDFW�� � 7KH� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR�

RSWLPL]H�WKH�FXOWXUH�FRQGLWLRQV�IRU�VLPXOWDQHRXV�
VDFFKDULÀFDWLRQ� DQG� IHUPHQWDWLRQ� �66)�� RI�
FHOOXORVH� IRU� ELR�K\GURJHQ� SURGXFWLRQ� E\�
DQDHURELF� PL[HG� FXOWXUHV� LQ� HOHSKDQW� GXQJ�
XQGHU�WKHUPRSKLOLF�WHPSHUDWXUH��&DUER[\PHWK\O�
FHOOXORVH��&0&��ZDV�XVHG�DV�WKH�PRGHO�VXEVWUDWH��
7KH�LQYHVWLJDWHG�SDUDPHWHUV�LQFOXGHG�LQLWLDO�S+��
WHPSHUDWXUH� DQG� VXEVWUDWH� FRQFHQWUDWLRQ�� 7KH�
H[SHULPHQWDO� UHVXOWV� VKRZHG� WKDW� PD[LPXP�
K\GURJHQ� \LHOG� �+<�� DQG� K\GURJHQ� SURGXFWLRQ�
UDWH��+35��RI�������������PPRO�+��J�&0&DGGHG�
DQG� ����� �� ���� P/� +��/� K�� UHVSHFWLYHO\�� ZHUH�
DFKLHYHG�DW�DQ� LQLWLDO�S+�RI������ WHPSHUDWXUH�RI�
���&� DQG�&0&�FRQFHQWUDWLRQ�RI� �����J�/��7KH�
RSWLPXP�FRQGLWLRQV�ZHUH� WKHQ�XVHG� WR�SURGXFH�
K\GURJHQ�IURP�WKH�FHOOXORVH�IUDFWLRQ�RI�VXJDUFDQH�
EDJDVVH� �6&%�� DW� D� FRQFHQWUDWLRQ� RI� ����� J�/�
�HTXLYDOHQW� WR� ����� J�/� FHOOXORVH�� LQ� ZKLFK� DQ�
+<� RI� ����� �� ����� PPRO� +��J� FHOOXORVHDGGHG��
7KH�SUH�GRPLQDQW�K\GURJHQ�SURGXFHUV�DQDO\]HG�
E\� SRO\PHUDVH� FKDLQ� UHDFWLRQ�GHQDWXULQJ� JHO�
JUDGLHQW� HOHFWURSKRUHVLV� �3&5�'**(�� ZHUH�
7KHUPRDQDHUREDFWHULXP�WKHUPRVDFFKDURO\WLFXP�
DQG� &ORVWULGLXP� VS�� 7KH� ORZHU� +<� REWDLQHG�
ZKHQ� WKH� FHOOXORVH� IUDFWLRQ� RI� 6&%� ZDV� XVHG�
DV� WKH� VXEVWUDWH� PLJKW� EH� GXH� WR� WKH� SUHVHQFH�
RI� OLJQLQ� LQ� WKH�6&%�DV�ZHOO�DV� WKH�SUHVHQFH�RI�
/DFWREDFLOOXV� SDUDEXFKQHUL� DQG� /DFWREDFLOOXV�
UKDPQRVXV� LQ� WKH�K\GURJHQ� IHUPHQWDWLRQ�EURWK��
�������+\GURJHQ�(QHUJ\�3XEOLFDWLRQV��UHSULQWHG�
ZLWK�SHUPLVVLRQ�IURP�(OVHYLHU�

1��6HNDU��&��/��/HH�	�5��6XNXPDU
,Q�WKH�HOHSKDQW·V�VHHG�VKDGRZ��7KH�SURVSHFWV�
RI�GRPHVWLF�ERYLGV�DV�UHSODFHPHQW�GLVSHUVHUV�
RI�WKUHH�WURSLFDO�$VLDQ�WUHHV
(FRORJ\��������������������
$EVWUDFW�� � $V� SRSXODWLRQV� RI� WKH� ZRUOG·V�
ODUJHVW�DQLPDO�VSHFLHV�GHFOLQH��LW�LV�XQFOHDU�KRZ�
HFRV\VWHPV�ZLOO� UHDFW� WR� WKHLU� ORFDO� H[WLUSDWLRQ��
'XH� WR� WKH� XQLTXH� HFRORJLFDO� FKDUDFWHULVWLFV� RI�
PHJDKHUELYRUHV�VXFK�DV�HOHSKDQWV��VHHG�GLVSHUVDO�
LV� RQH� HFRV\VWHP� SURFHVV� WKDW�PD\� EH� DIIHFWHG�
DV� SRSXODWLRQV� RI� ODUJH� DQLPDOV� DUH� GHFLPDWHG��
,Q� W\SLFDOO\� GLVWXUEHG� 6RXWK�$VLDQ� HFRV\VWHPV��
GRPHVWLF� ERYLGV� �FDWWOH�� %RV� SULPLJHQLXV�� DQG�
EXIIDOR�� %XEDOXV� EXEDOLV�� PD\� RIWHQ� EH� WKH�
VSHFLHV�PRVW�DYDLODEOH�WR�UHSODFH�$VLDQ�HOHSKDQWV�
�(OHSKDV�PD[LPXV��DV�HQGR]RRFKRURXV�GLVSHUVHUV�
RI� ODUJH�IUXLWHG� PDPPDO�GLVSHUVHG� VSHFLHV��
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:H� XVH� IHHGLQJ� WULDOV�� JHUPLQDWLRQ� WULDOV�� DQG�
PRYHPHQW�GDWD�IURP�WKH�WURSLFDO�PRLVW�IRUHVWV�RI�
%X[D�7LJHU�5HVHUYH��,QGLD��WR�H[DPLQH�ZKHWKHU�
GRPHVWLF� ERYLGV� DUH� YLDEOH� UHSODFHPHQWV� IRU�
HOHSKDQWV� LQ� WKH� GLVSHUVDO� RI� WKUHH� ODUJH�IUXLWHG�
VSHFLHV��'LOOHQLD� LQGLFD��$UWRFDUSXV�FKDSODVKD��
DQG� &DUH\D� DUERUHD�� :H� ÀQG� WKDW� ���� RQFH�
FRQVXPHG�� VHHGV� DUH� EHWZHHQ� ���� �&�� DUERUHD��
DQG� ����� �'�� LQGLFD�� WLPHV�PRUH� OLNHO\� WR� SDVV�
XQGLJHVWHG� LQWR� HOHSKDQW� GXQJ� WKDQ� GRPHVWLF�
ERYLG� GXQJ�� DQG� ���� VHHGV� IURP� HOHSKDQW� GXQJ�
JHUPLQDWHG�DV�ZHOO�DV�RU�EHWWHU�WKDQ�VHHGV�WDNHQ�
IURP� ERYLG� GXQJ� IRU� DOO� SODQW� VSHFLHV��ZLWK�'��
LQGLFD�VHHGV�IURP�HOHSKDQW�GXQJ�����WLPHV�PRUH�
OLNHO\� WR� JHUPLQDWH�� )XUWKHUPRUH�� VLQFH� ZLOG�
HOHSKDQWV�KDYH�OHVV�FRQVWUDLQHG�PRYHPHQWV�WKDQ�
HYHQ�IUHH�URDPLQJ�GRPHVWLF�ERYLGV��ZH�FDOFXODWH�
WKDW�PD[LPXP�GLVSHUVDO�E\�HOHSKDQWV�LV�EHWZHHQ�
����DQG������WLPHV�IDUWKHU�WKDQ�WKDW�RI�GRPHVWLF�
ERYLGV�� ZLWK� DERXW� ���� RI� HOHSKDQW�GLVSHUVHG�
VHHGV� EHLQJ� PRYHG� IDUWKHU� WKDQ� WKH� PD[LPXP�
GLVWDQFH�VHHGV�DUH�PRYHG�E\�ERYLGV��2XU�ÀQGLQJV�
VXJJHVW� WKDW�� ZKLOH� ERYLGV� DUH� DEOH� WR� GLVSHUVH�
VXEVWDQWLDO� QXPEHUV� RI� VHHGV� RYHU� PRGHUDWH�
GLVWDQFHV� IRU� WZR� RI� WKH� WKUHH� VWXG\� VSHFLHV��
GRPHVWLF� ERYLGV� ZLOO� EH� XQDEOH� WR� URXWLQHO\�
HPXODWH� WKH� UHOLDEOH�� ORQJ�GLVWDQFH� GLVSHUVDO� RI�
VHHGV�H[HFXWHG�E\�HOHSKDQWV�LQ�WKLV�WURSLFDO�PRLVW�
IRUHVW��7KXV�ZKLOH�GRPHVWLF�ERYLGV�FDQ�DWWHQXDWH�
WKH�HIIHFWV�RI�ORVLQJ�HOHSKDQWV�DV�GLVSHUVHUV��WKH\�
PD\�QRW�EH�DEOH�WR�SUHYHQW�WKH�GHFOLQH�RI�YDULRXV�
PDPPDO�GLVSHUVHG�IUXLWLQJ�VSHFLHV�LQ�WKH�IDFH�RI�
RYHUKXQWLQJ��KDELWDW� IUDJPHQWDWLRQ��DQG�FOLPDWH�
FKDQJH�

5�� 9HQX�� 7�� 7KRLED� 6LQJK�� 5�� 9HHUDKDULQ�� '��
5DMHVK�	�&��6ULODWKD�
)LUVW�UHSRUW�RI�&REEROGLD�HOHSKDQWLV��&REEROG��
������ ODUYDH� LQ� D� IUHH� UDQJLQJ�ZLOG� HOHSKDQW�
IURP�$QGKUD�3UDGHVK��,QGLD
-RXUQDO�RI�3DUDVLWLF�'LVHDVHV������������������
$EVWUDFW�� � /DUYDH� RI� &REEROGLD� HOHSKDQWLV�
KDYH� EHHQ� UHSRUWHG� IURP� WKH� VWRPDFK� RI� D� IUHH�
UDQJLQJ� ZLOG� HOHSKDQW� �(OHSKDV� PD[LPXV��
ZKLOH� FRQGXFWLQJ� SRVW� PRUWHP� H[DPLQDWLRQ� DW�
3DODPQHU�IRUHVW�UDQJH��&KLWWRRU�GLVWULFW�RI�$QGKUD�
3UDGHVK� VWDWH�� ,QGLD�� 7KLV� LV� WKH� ÀUVW� UHSRUW� RI�
&�� HOHSKDQWLV� LQ� IUHH� UDQJLQJ� ZLOG� HOHSKDQW� LQ�
$QGKUD� 3UDGHVK� VWDWH�� ,QGLD�� �� ����� ,QGLDQ�

6RFLHW\� IRU� 3DUDVLWRORJ\�� ZLWK� NLQG� SHUPLVVLRQ�
IURP�6SULQJHU�6FLHQFH�%XVLQHVV�0HGLD�

3�*��9LPDOUDM�	�0��*��-D\DWKDQJDUDM�
(QGRSDUDVLWLF� LQIHFWLRQV� LQ� IUHH�UDQJLQJ�
$VLDWLF�HOHSKDQWV�RI�0XGXPDODL�DQG�$QDPDODL�
:LOGOLIH�6DQFWXDU\
-RXUQDO�RI�3DUDVLWLF�'LVHDVHV������������������
$EVWUDFW�� � )UHH�UDQJLQJ� $VLDWLF� HOHSKDQWV�
GXQJ� VDPSOHV� IURP� YDULRXV� IRUHVW� GLYLVLRQV� RI�
0XGXPDODL� :LOGOLIH� 6DQFWXDU\� �0:/6�� DQG�
$QDPDODL� :LOGOLIH� 6DQFWXDU\� �$:/6�� ZHUH�
H[DPLQHG� IRU� LGHQWLÀFDWLRQ� RI� HQGRSDUDVLWLF�
LQIHFWLRQ�� 7KH� GXQJ� VDPSOHV� UHYHDOHG� �����
HQGRSDUDVLWLF�LQIHFWLRQ��ZLWK�D�KLJK�SUHYDOHQFH�RI�
6WURQJ\OHV�������LQ�0:/6�DQG�$QRSORFHSKDOD�
VS�� ������ LQ�$:/6�� 6LPLODUO\�� IURP� WKH� VDPH�
VDPSOHV� HJJ� SHU� JUDP� RI� IHFHV� ZDV� GRQH� WR�
DVFHUWDLQ� WKH� LQGLYLGXDO� SDUDVLWLF� ORDG�� 7KH�
SUHVHQW� UHVHDUFK� SDSHU� FRPPXQLFDWHV� WKH� KLJK�
SDUDVLWLF� SUHYDOHQFH� RI� IUHH�UDQJLQJ� $VLDQ�
HOHSKDQWV�LQ�GU\�VHDVRQV�RI��)HEUXDU\²-XQH�������
0:/6� DQG�$:/6�� �� ����� ,QGLDQ� 6RFLHW\� RI�
3DUDVLWRORJ\��ZLWK�NLQG�SHUPLVVLRQ�IURP�6SULQJHU�
6FLHQFH�%XVLQHVV�0HGLD�

/�� 9RJHOQHVW�� )�� +XOVW�� 3�� 7KRPSVRQ�� .�3��
/\DVKFKHQNR�	�.�$��9LQHWWH�+HUULQ
'LDJQRVLV� DQG� PDQDJHPHQW� RI� WXEHUFXORVLV�
�0\FREDFWHULXP�WXEHUFXORVLV��LQ�DQ�$VLDQ�HOH�
SKDQW��(OHSKDV�PD[LPXV��ZLWK�D�QHZERUQ�FDOI
-��RI�=RR�DQG�:LOGOLIH�0HGLFLQH����������������
$EVWUDFW�� � ,Q� ������ ÀYH� $VLDQ� HOHSKDQWV�
�(OHSKDV� PD[LPXV�� ZHUH� LPSRUWHG� WR� 7DURQJD�
=RR��$XVWUDOLD�� IURP� 7KDLODQG�� 3UH�LPSRUW� DQG�
LQLWLDO� SRVWDUULYDO� WXEHUFXORVLV� VFUHHQLQJ� ZDV�
SHUIRUPHG�E\�WUXQN�ZDVK��7:��FXOWXUH�DQG�ZDV�
QHJDWLYH� IRU� 0\FREDFWHULXP� WXEHUFXORVLV�� ,Q�
$SULO� ������ WKH� (OHSKDQW7%� 67$7�3$.�� �63��
DVVD\�ZDV�XVHG�WR�WHVW�WKH�HOHSKDQWV��$������\U�
ROG� SUHJQDQW� FRZ� ZDV� UHDFWLYH�� 7:� IUHTXHQF\�
IRU� WKLV� FRZ� ZDV� LQFUHDVHG� IURP� DQQXDOO\� WR�
TXDUWHUO\��7:�FXOWXUHV�UHPDLQHG�QHJDWLYH�RQ�DOO�
RWKHU�HOHSKDQWV��,Q�)HEUXDU\�������WKH�'XDO�3DWK�
3ODWIRUP�� �'33��9HW7%�DVVD\�ZDV�XVHG� IRU� WKH�
ÀUVW� WLPH��DQG� WKH�63�UHDFWLYH�FRZ�DOVR�UHDFWHG�
RQ�WKH�'33��$�63�ZDV�UXQ�FRQFXUUHQWO\�DQG�ZDV�
UHDFWLYH��$OO�RWKHU�HOHSKDQWV�ZHUH�QRQUHDFWLYH�RQ�
ERWK�DVVD\V��7UHDWPHQW�ZDV�QRW� LQLWLDWHG�GXH� WR�
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FRQFHUQ�DERXW�WKH�HIIHFW�RI�DQWLWXEHUFXORXV�GUXJV�
RQ� WKH� IHWXV��4XDUWHUO\�7:� FXOWXUHV� FRQWLQXHG��
7KH� FRZ� JDYH� ELUWK� RQ� �� 1RYHPEHU� ������ $�
URXWLQH�7:�RQ����1RYHPEHU������ZDV� FXOWXUH�
SRVLWLYH� IRU�0�� WXEHUFXORVLV��$OWKRXJK�SUHYLRXV�
VKHGGLQJ�FRXOG�QRW�EH�UXOHG�RXW��UHDFWLYDWLRQ�RI�
ODWHQW� LQIHFWLRQ� RU� H[DFHUEDWLRQ� RI� VXEFOLQLFDO�
GLVHDVH� GXH� WR� SDUWXULWLRQ� ZDV� VXVSHFWHG��
7UHDWPHQW� ZLWK� LVRQLD]LG�� S\UD]LQDPLGH��
ULIDPSLFLQ�� DQG� HWKDPEXWRO� FRPPHQFHG��$� ���
PR�WUHDWPHQW�FRXUVH�ZDV�FRPSOHWHG�ZLWKLQ�D����
PR�SHULRG��7KH� LVRODWH�ZDV�VXVFHSWLEOH� WR� WKHVH�
GUXJV�DQG�JHQRW\SHG�DV�D�%HLMLQJ�VWUDLQ��6WRUHG�
VHUXP�VDPSOHV�IURP������DQG������ZHUH�WHVWHG�
UHWURVSHFWLYHO\�DQG�ZHUH�UHDFWLYH�RQ�63�DQG�'33��
7:��63��DQG�'33�VFUHHQLQJ�IUHTXHQF\�LQFUHDVHG�WR�
PRQWKO\�IRU�WKH�SRVLWLYH�FRZ�RQ�FRPPHQFHPHQW�
RI� WUHDWPHQW� LQ� -DQXDU\� ������ 0RQWKO\� VHUXP�
ELRFKHPLVWU\� LQGLFDWHG� GUXJ�LQGXFHG� KHSDWLWLV��
7KHUDSHXWLF� GUXJ�PRQLWRULQJ�ZDV� FRQGXFWHG� WR�
HQVXUH� WKHUDSHXWLF� OHYHOV� ZHUH� DFKLHYHG�� 7KH�
LQIDQW�FDOI�ZDV�UHDFWLYH�RQ�'33��EXW�7:�FXOWXUH�
QHJDWLYH��DQG�ZDV�QRW�WUHDWHG��6HULDO�'33�UHVXOWV�
IRU� WKH�FRZ�DQG�FDOI�GXULQJ�DQG�DIWHU� WUHDWPHQW�
LQGLFDWHG�WKDW�WKH�DQWLERG\�OHYHOV�ZHUH�GHFOLQLQJ��
VXJJHVWLQJ� D� IDYRUDEOH� UHVSRQVH� WR� WKHUDS\� LQ�
WKH�GDP��DQG�WKDW�WKH�RULJLQ�RI�WKH�DQWLERGLHV�LQ�
WKH�FDOI�ZHUH�PDWHUQDO��UDWKHU�WKDQ�D�UHVSRQVH�WR�
LQIHFWLRQ���������$PHULFDQ�$VVRFLDWLRQ�RI�=RR�
9HWHULQDULDQV�

/��=KDQJ���/��'RQJ��/��/LQ��/��)HQJ��)��<DQ��/��
:DQJ���;��*XR�	�$��/XR
$VLDQ� HOHSKDQWV� LQ�&KLQD�� (VWLPDWLQJ� SRSX�
ODWLRQ�VL]H�DQG�HYDOXDWLQJ�KDELWDW�VXLWDELOLW\
3/R6�21(�����������H�������
$EVWUDFW�� � :H� PRQLWRUHG� WKH� ODVW� UHPDLQLQJ�
$VLDQ�HOHSKDQW�SRSXODWLRQV�LQ�&KLQD�RYHU�WKH�SDVW�
GHFDGH��8VLQJ�'1$�WRROV�DQG�UHSHDW�JHQRW\SLQJ��
ZH�HVWLPDWHG�WKH�SRSXODWLRQ�VL]HV�IURP�����GXQJ�
VDPSOHV�FROOHFWHG�IURP�YDULRXV�DUHDV��&RPELQHG�
ZLWK� PRUSKRORJLFDO� LQGLYLGXDO� LGHQWLÀFDWLRQV�
IURP� RYHU� ������ HOHSKDQW� SKRWRJUDSKV� WDNHQ�
LQ� WKH� ZLOG�� ZH� HVWLPDWHG� WKDW� WKH� WRWDO� $VLDQ�
HOHSKDQW� SRSXODWLRQ� VL]H� LQ� &KLQD� LV� EHWZHHQ�
���� DQG� ����� 3RSXODWLRQ� JHQHWLF� VWUXFWXUH�
DQG� GLYHUVLW\� ZHUH� H[DPLQHG� XVLQJ� D� ����ES�
IUDJPHQW�RI�PLWRFKRQGULDO�'1$��DQG����XQLTXH�
KDSORW\SHV�ZHUH�GHWHFWHG�IURP�'1$�DQDO\VLV�RI�
����LQGLYLGXDOV��$�SK\ORJHQHWLF�DQDO\VLV�UHYHDOHG�

WZR�KLJKO\�GLYHUJHQW�FODGHV�RI�$VLDQ�HOHSKDQWV��
Ơ� DQG� ơ�� SUHVHQW� LQ� &KLQHVH� SRSXODWLRQV�� )RXU�
SRSXODWLRQV� �0HQJOD�� 6KDQJ\RQJ�� 0HQJ\DQJ��
DQG�3X·(U��FDUULHG�PW'1$�IURP�WKH�Ơ�FODGH��DQG�
RQO\�RQH�SRSXODWLRQ��1DQJXQKH��FDUULHG�PW'1$�
EHORQJLQJ�WR�WKH�ơ�FODGH��0RUHRYHU��KLJK�JHQHWLF�
GLYHUJHQFH�ZDV�REVHUYHG�EHWZHHQ�WKH�1DQJXQKH�
SRSXODWLRQ� DQG� WKH� RWKHU� IRXU� SRSXODWLRQV��
KRZHYHU�� JHQHWLF� GLYHUVLW\� DPRQJ� WKH� ÀYH�
SRSXODWLRQV� ZDV� ORZ�� SRVVLEO\� GXH� WR� OLPLWHG�
JHQH� ÁRZ� EHFDXVH� RI� KDELWDW� IUDJPHQWDWLRQ��
7KH� H[SDQVLRQ� RI� UXEEHU� SODQWDWLRQV�� FURS�
FXOWLYDWLRQ�� DQG� YLOODJHV� DORQJ� ULYHUV� DQG� URDGV�
KDG� FDXVHG� H[WHQVLYH� GHJUDGDWLRQ� RI� QDWXUDO�
IRUHVW�LQ�WKHVH�DUHDV��7KLV�KDG�UHVXOWHG�LQ�WKH�ORVV�
DQG� IUDJPHQWDWLRQ�RI� HOHSKDQW�KDELWDWV� DQG�KDG�
IRUPHG�DUWLÀFLDO�EDUULHUV� WKDW� LQKLELWHG�HOHSKDQW�
PLJUDWLRQ�� 8VLQJ� *HRJUDSKLF� ,QIRUPDWLRQ�
6\VWHP��*OREDO�3RVLWLRQLQJ�6\VWHP��DQG�5HPRWH�
6HQVLQJ� WHFKQRORJ\�� ZH� IRXQG� WKDW� WKH� DUHD�
RFFXSLHG� E\� UXEEHU� SODQWDWLRQV�� WHD� IDUPV�� DQG�
XUEDQ� VHWWOHPHQWV� KDG� GUDPDWLFDOO\� LQFUHDVHG�
RYHU�WKH�SDVW����\HDUV��UHVXOWLQJ�LQ�WKH�ORVV�DQG�
IUDJPHQWDWLRQ�RI� HOHSKDQW� KDELWDWV� DQG� IRUPLQJ�
DUWLÀFLDO�EDUULHUV�WKDW�LQKLELW�HOHSKDQW�PLJUDWLRQ��
7KH� UHVWRUDWLRQ� RI� HFRORJLFDO� FRUULGRUV� WR�
IDFLOLWDWH�JHQH�H[FKDQJH�DPRQJ�LVRODWHG�HOHSKDQW�
SRSXODWLRQV� DQG� WKH� HVWDEOLVKPHQW� RI� FURVV�
ERXQGDU\� SURWHFWHG� DUHDV� EHWZHHQ� &KLQD� DQG�
/DRV� WR�VHFXUH� WKHLU�QDWXUDO�KDELWDWV�DUH�FULWLFDO�
IRU�WKH�VXUYLYDO�RI�$VLDQ�HOHSKDQWV�LQ�WKLV�UHJLRQ��
�������7KH�$XWKRUV�

+HUG�LQ�<DOD�1DWLRQDO�3DUN��6UL�/DQND�


