
-��9
HW��

$Q
LP�

6F
L���

���
����

����
���

�

5(6($5&+�$57,&/(
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'(50$723+,/26,6�,1�$�*2$7
3��9��7UHVDPRO���
0��5��6DVHHQGUDQDWK���DQG��
7��*��1DQGX��
'HSDUWPHQW�RI�9HWHULQDU\�(SLGHPLRORJ\�DQG�
3UHYHQWLYH�0HGLFLQH�
&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV��
0DQQXWK\���������7KULVVXU��.HUDOD5HFHLYHG�����������

$FFHSWHG�����������

$EVWUDFW
7KH� SUHVHQW� SDSHU� GHVFULEHV� WKH� ¿UVW�

UHSRUW�RI�GHUPDWRSKLORVLV� LQ�D�JRDW� LQ�.HUDOD��
7KH�FOLQLFDO�VLJQV�LQFOXGHG�DORSHFLD�DQG�WKLFN�
H[XGDWLYH�DQG�FUXVW\�OHVLRQV�RQ�WKH�ORZHU�OLPEV��
WDLO�� KLQGTXDUWHUV�DQG�XGGHU��'HUPDWRSKLORVLV�
ZDV� FRQILUPHG� EDVHG� RQ� WKH�PLFURVFRSLFDO�
H[DPLQDWLRQ� RI� VFDEV� DQG� FXOWXUDO� LVRODWLRQ�
DQG� LGHQWLILFDWLRQ�� 7KH� FDVH� ZDV� WUHDWHG�
VXFFHVVIXOO\�ZLWK� SDUHQWHUDO� HQURÀR[DFLQ� DQG�
WRSLFDO�DSSOLFDWLRQ�RI�SRYLGRQH�LRGLQH���
.H\�:RUGV��'HUPDWRSKLORVLV��JRDW

'HUPDWRSKLORVLV� LV� DQ� HFRQRPLFDOO\�
LPSRUWDQW� GLVHDVH� RI� OLYHVWRFN� FDXVHG� E\�'��
FRQJROHQVLV�� DQ�$FWLQRP\FHWH��*UDP�SRVLWLYH�
EDFWHULXP� WKDW� SURGXFHV�PRWLOH� ]RRVSRUHV�
ZKLFK� LQYDGH� WKH� VNLQ� DQG� FDXVH� DQ� DFXWH��
VXE�DFXWH�RU�FKURQLF�VNLQ�GLVHDVH�UHVXOWLQJ�LQ�
DQ�H[XGDWLYH� HSLGHUPLWLV�ZLWK� VFDE� IRUPDWLRQ�
�=DULD���������6LQJK�DQG�0XUWK\��������UHSRUWHG�
DQ�RXWEUHDN�RI�'��FRQJROHQVLV�LQIHFWLRQ�LQ�JRDWV��
ZLWK� LQYROYHPHQW�RI� O\PSK�QRGHV��3DO� �������
UHSRUWHG�GHUPDWRSKLORVLV�LQ�,QGLD�LQ�D�ZLGH�UDQJH�
RI�VSHFLHV�RI�DQLPDOV�LQFOXGLQJ�FDWWOH��EXIIDOR��
JRDW��KRUVH�DQG�DQWHORSH�DQG�DOVR� LQ�KXPDQ�
EHLQJV�IURP�VWDWHV��*XMDUDW��'HOKL��5DMDVWKDQ��
8WWDUSUDGHVK��+DU\DQD� DQG�.DUQDWDND��7KH�
GLVHDVH�RFFXUV�LQ�DOO�DUHDV�RI�WKH�ZRUOG�EXW�FDQ�
EH�HSL]RRWLF�LQ�WURSLFDO�DQG�VXEWURSLFDO�DUHDV��
ZKHUH�LW�UHVXOWV�LQ�FRQVLGHUDEOH�HFRQRPLF�ORVV�
�6DPXL� DQG�+XJK�-RQHV�� ������7KH� SUHVHQW�
SDSHU� UHSRUWV� D� FDVH�RI� GHUPDWRSKLORVLV� LQ� D�

JRDW�IRU�WKH�¿UVW�WLPH�LQ�.HUDOD�
0DWHULDOV�DQG�0HWKRGV

$�VHYHQ�\HDU�ROG�IHPDOH�-DPXQDSDUL�JRDW�
ZDV�SUHVHQWHG�WR�8QLYHUVLW\�9HWHULQDU\�KRVSLWDO�
.RNNDODL��ZLWK�D�KLVWRU\�RI�UHFXUUHQW�VNLQ�OHVLRQV�
ZLWK�ORVV�RI�KDLU�DQG�SUXULWXV�RQ�WKH�OLPEV�DQG�
WDLO��,W�ZDV�UHSRUWHG�WKDW�WKH�VNLQ�OHVLRQV�ÀDUHG�
XS�WZR�PRQWKV�EDFN�IROORZLQJ�NLGGLQJ��'HWDLOHG�
FOLQLFDO�H[DPLQDWLRQ�RI�WKH�DQLPDO�ZDV�SHUIRUPHG�
DQG� ¿QGLQJV�ZHUH�QRWHG��6NLQ� VFUDSLQJV�DQG�
VNLQ� VZDEV� FROOHFWHG� IURP� WKH� OHVLRQV�ZHUH�
VXEMHFWHG�WR�GLUHFW�PLFURVFRSLFDO�H[DPLQDWLRQ�
DQG� EDFWHULDO� DQG� IXQJDO� FXOWXUH��7KH� LVRODWH�
REWDLQHG�ZHUH�LGHQWL¿HG�EDVHG�RQ�PRUSKRORJ\��
FXOWXUDO� FKDUDFWHUV� DQG� ELRFKHPLFDO� WHVWV��
$QWLELRJUDP�RI�WKH�LVRODWH�ZDV�DOVR�VWXGLHG��7KH�
DQLPDO�ZDV� WUHDWHG�ZLWK� HQURÀR[DFLQ�#�PJ�
NJ�%:�LQWUDPXVFXODUO\�IRU�¿YH�GD\V��SRYLGRQH�
LRGLQH�VROXWLRQ�WZLFH�GDLO\�DV�WRSLFDO�DSSOLFDWLRQ�
IRU� WZR�ZHHNV� DQG� LPPXQRO� VXVSHQVLRQ� ¿YH�
PLOOLOLWUH�WZLFH�GDLO\�IRU����GD\V��
5HVXOWV�DQG�'LVFXVVLRQ

'HWDLOHG� FOLQLFDO� H[DPLQDWLRQ� RI� WKH�
DQLPDO� UHYHDOHG� HU\WKHPDWRXV� DUHDV� ZLWK�
ORVV� RI� KDLU� DQG� FUXVW\� WKLFN� VFDEV� DW� WKH�
EDVH� RI� WKH� WDLO�� LQ� WKH� SDVWHUQ� UHJLRQ�� KLQG�
TXDUWHUV��XGGHU��D[LOODU\�UHJLRQ�DQG�RQ�WKH�IDFH�
�)LJ���	�����6LPLODU�FOLQLFDO�¿QGLQJV�ZHUH�DOVR�
UHSRUWHG�SUHYLRXVO\�LQ�JRDWV��0VDPL�HW�DO���������
<HUXKDP�HW� DO��� ������� 'LUHFW�PLFURVFRSLFDO�
H[DPLQDWLRQ�RI�*UDP¶V�DQG�*LHPVD¶V�VWDLQHG�

��3URIHVVRU�
&RUUHVSRQGLQJ�DXWKRU�(PDLO�SYWUHVDPRO#\DKRR�FR�LQ
��3URIHVVRU�DQG�+HDG
���5HVHDUFK�$VVRFLDWH
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�� 'HUPDWRSKLORVLV�,Q�$�*RDW

VPHDUV� IURP� WKH� XQGHU� VXUIDFH� RI� WKH� VFDEV�
UHYHDOHG� SDUDOOHO� URZV� RI� FRFFRLG� RUJDQLVPV�
ZLWK�W\SLFDO�WUDP�WUDFN�DSSHDUDQFH�VXJJHVWLYH�RI�
'HUPDWRSKLOXV�FRQJROHQVLV��)LJ������6NLQ�VFDEV�
ZHUH�LQRFXODWHG�LQ�VHYHQ�SHU�FHQW�VKHHS�EORRG�
DJDU�DQG�LQFXEDWHG�XQGHU����SHU�FHQW�FDUERQ�
GLR[LGH�WHQVLRQ�DW����&�\LHOGHG�W\SLFDO�JUH\LVK�
ZKLWH� KDHPRO\WLF� FRORQLHV� RI�'�� FRQJROHQVLV��
*UDP�VWDLQHG�VPHDUV�IURP�WKH�FRORQLHV�VKRZHG�
*UDP�SRVLWLYH�EUDQFKLQJ�¿ODPHQWV�ZLWK�YDU\LQJ�
GHJUHHV� RI� VHSWDWLRQV� DQG� IUHH� ]RRVSRUHV�
�)LJ�������7KH�LVRODWH�ZDV�SRVLWLYH�IRU�FDWDODVH��
R[LGDVH�DQG�XUHDVH�WHVW�DQG�VKRZHG�QHJDWLYH�
UHVXOWV�IRU�QLWUDWH�DQG�LQGROH�WHVWV��,W�ZDV�DEOH�
WR� GLJHVW� JHODWLQ� DQG� /RHIIOHU¶V� FRDJXODWHG�
VHUXP� LQGLFDWLQJ� SURWHRO\WLF� DFWLYLW\�� 7KH�
LVRODWH�VKRZHG�K\GURO\VLV�RI�VWDUFK�DQG�FDVHLQ�
DQG� JDYH� SRVLWLYH� UHDFWLRQ� LQ�'1$VH� WHVW�� ,W�
SURGXFHG�DFLG�IURP�JOXFRVH��IUXFWRVH��VXFURVH�
DQG�PDQQLWRO� ZLWKLQ� ��� KRXUV� RI� LQFXEDWLRQ�
DQG�ZDV�XQDEOH�WR�SURGXFH�DFLG�IURP�ODFWRVH��
VRUELWRO� DQG� [\ORVH��1R� JDV� SURGXFWLRQ�ZDV�
REVHUYHG� IURP� DQ\� RI� WKHVH� VXJDUV�� 6LPLODU�
¿QGLQJV�ZHUH�DOVR�UHSRUWHG�E\�VHYHUDO�ZRUNHUV�
�0DQQDQ�HW� DO��� ������1DWK�HW� DO��� �������1R�
IXQJDO�VSRUHV�HOHPHQWV�FRXOG�EH�GHWHFWHG�RQ�
GLUHFW�PLFURVFRSLFDO� H[DPLQDWLRQ� RI� WKH� VNLQ�
VFUDSLQJV�ZLWK����SHU�FHQW�SRWDVVLXP�K\GUR[LGH��
)XQJDO� FXOWXUH� LQ�6DERXUDXG¶V� GH[WURVH�DJDU�
GLG�QRW�\LHOG�DQ\�IXQJDO�JURZWK�HYHQ�DIWHU�IRXU�
ZHHNV��+DHPDWR�ELRFKHPLFDO�SDUDPHWHUV�ZHUH�
QRUPDO�ZLWKLQ�WKH�UHIHUHQFH�OLPLWV��

$QWLELRWLF� VXVFHSWLELOLW\� WHVW� UHYHDOHG�
VHQVLWLYLW\� RI� WKH� LVRODWH� WR� HQURIOR[DFLQ��
FLSURIOR[DFLQ�� JHQWDPLFLQ�� DPR[LFLOOLQ� DQG�
FKORUDPSKHQLFRO�DQG�UHVLVWDQFH�WR�WHWUDF\FOLQH��
SHQLFLOOLQ� DQG� VWUHSWRP\FLQ��6LPLODU� DQWLELRWLF�
VHQVLWLYLW\� SDWWHUQ�ZDV� DOVR� UHSRUWHG� IRU� WKH�
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'�� FRQJROHQVLV� LVRODWHV� IURP� FDWWOH� LQ�.HUDOD�
�7UHVDPRO�DQG�6DVHHQGUDQDWK��������

7KHUH�ZDV� JUHDW� LPSURYHPHQW� LQ� WKH�
FRQGLWLRQ� DIWHU� VHYHQ� GD\V� RI� WUHDWPHQW� DQG�
WKH� OHVLRQV�ZHUH�KHDOHG� FRPSOHWHO\� DQG�QHZ�
KDLUV� VWDUWHG� WR� JURZ� DIWHU� WZR� ZHHNV�� 1R�
UHFXUUHQFH�RI� WKH� OHVLRQV�ZDV�UHSRUWHG� LQ� WKH�
QH[W� VL[�PRQWKV� RI� REVHUYDWLRQ��&RPELQDWLRQ�
RI� SDUHQWHUDO� DQWLELRWLFV� DQG� WRSLFDO� LRGLQH�
SUHSDUDWLRQV�ZHUH�IRXQG�WR�EH�HIIHFWLYH�IRU�WKH�
WUHDWPHQW�RI�GHUPDWRSKLORVLV�LQ�FDWWOH��7UHVDPRO��
�������

'LDJQRVLV� RI� GHUPDWRSKLORVLV� DPRQJ�
JRDWV�LQ�.HUDOD�ZDUUDQWV�WKH�QHHG�IRU�LQFOXGLQJ�
GHUPDWRSKLORVLV� LQ� WKH� GLIIHUHQWLDO� GLDJQRVLV�
RI� GHUPDWRORJLFDO� GLVRUGHUV� RI� JRDWV��6HYHUDO�
IDFWRUV� DUH� DVVRFLDWHG�ZLWK� WKH�SDWKRJHQHVLV�
RI�GHUPDWRSKLORVLV�VXFK�DV�PHFKDQLFDO� LQMXU\�
WR�WKH�VNLQ��UDLQ�IDOO��WLFN�LQIHVWDWLRQV��FRQFXUUHQW�
GLVHDVHV�RU� VWUHVV� WKDW� FRPSURPLVH� WKH� KRVW�
LPPXQH� V\VWHP� �$PEURVH�� ������� +HQFH��
DORQJ�ZLWK�VSHFL¿F� WUHDWPHQW�� LGHQWL¿FDWLRQ�RI�
WKH�SUHGLVSRVLQJ�IDFWRUV�DQG�WKHLU�HOLPLQDWLRQ�LV�
LPSRUWDQW�LQ�WKH�FRQWURO�RI�GHUPDWRSKLORV�
5HIHUHQFHV
$PEURVH�� 1�&�� ������ 7KH� SDWKRJHQHVLV� RI�

GHUPDWRSKLORVLV� �7URS��$QLP�� +OWK��
3URG���������6���6�

0DQQDQ�� 0�$��� .KDQ�� 0�6�� 5��� 5DKPDQ��
0�0��� %HJXP�� )�� DQG� 8GGLQ�� 0�=��
������ ,VRODWLRQ� DQG� LGHQWL¿FDWLRQ� RI�
GHUPDWRSKLOXV� EDFWHULD� IURP� WKH� VNLQ�
OHVLRQV� RI� FDWWOH��%DQJODGHVK� -��9HW���
0HG�������������

0VDPL�� +�0��� .KDVFDJL�� '��� 6FKRSO�� .���
.DSDJD��$�0��DQG�6KLWDKDUD��7��������
'HUPDWRSKLOXV�FRQJROHQVLV�LQ�JRDWV�LQ�

7DQ]DQLD��7URS�$QLP�+HDOWK�3URG�����
��������

1DWK��%�'���$KDVD��0�6���5HKPDQ��0�6�� DQG�
+DTXH��$�.�0�)�� ������ 3UHYDOHQFH�
DQG�WKHUDSHXWLF�PDQDJHPHQW�RI�ERYLQH�
GHUPDWRSKLORVLV��%DQJDODGHVK�5HV��
3XE��-� �����������

3DO � � 0�� ������ 3UHYDOHQFH� LQ� ,QGLD� RI�
'HUPDWRSKLOXV� FRQJROHQVLV� LQIHFWLRQ�
LQ�FOLQLFDO�VSHFLPHQV�IURP�DQLPDOV�DQG�
KXPDQV��5HY��6FL��7HFK��2II��,QW��(SL]��
������������

6LQJK��9�3���DQG�0XUWK\��'�.��������$Q�RXWEUHDN�
RI�'HUPDWRSKLOXV�FRQJROHQVLV�LQIHFWLRQ�
LQ�JRDWV��,QGLDQ�9HW��-��������������

6DPXL��.�/��DQG��+XJK�-RQHV��0�(��������7KH�
ILQDQFLDO� DQG� SURGXFWLRQ� LPSDFWV� RI�
ERYLQH�GHUPDWRSKLORVLV�LQ�=DPELD��9HW��
5HV��&RPPXQ�������������

7UHVDPRO��3�9��������6WXGLHV�RQ�SRGRGHUPDWLWLV�
LQ� FDWWOH�� 3K'�7KHVLV� VXEPLWWHG� WR�
.HUDOD�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV�
8QLYHUVLW\��3RRNRGH��:D\DQDG�����S�

7UHVDPRO�� 3�9� DQG� 6DVHHQGUDQDWK�� 0�5��
������ $QWLELRJUDP� RI� 'HUPDWRSKLOXV�
FRQJROHQVLV�LVRODWHV�IURP�FDWWOH��,QW��-��
/LYHVWRFN�5HV�������������

<HUXKDP�� ,��� (ODG�� '�� � DQG� 3HUO�� 6�� � ������
'HUPDWRSKLORVLV� LQ� JRDWV� LQ� WKH�
-XGHDQ�IRRWKLOOV��5HYXH�0HG��9HW������
��������

=DULD�� /�7�� ������'HUPDWRSKLOXV� FRQJROHQVLV�
LQIHFWLRQ��GHUPDWRSKLORVLV�� LQ�DQLPDOV�
DQG�PDQ��DQ�XSGDWH��&RPS��,PPXQRO��
0LFURELRO��,QIHFW��'LV��������������

�


