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7KH� FRURQDYLUXV� GLVHDVH� ����� �&29,'-���� KDV�
FODLPHG� DURXQG� �� PLOOLRQ� OLYHV� DFURVV� WKH� JOREH� DQG�
LQIHFWHG� RYHU� ��� PLOOLRQ� ZRUG� SRSXODWLRQ� VLQFH� LWV�
RULJLQDWLRQ�IURP�:XKDQ�FKLQD�LQ�'HFHPEHU�������7KH�
FOLQLFDO� V\PSWRPV�� SUHVHQWDWLRQ�� DQG�PRUWDOLW\� UDWH� RI�
&29,'-��� DUH� KLJKO\� YDULDEOH� DPRQJ� GLIIHUHQW� ZRUOG�
SRSXODWLRQV�� 7KH� &KLQHVH� SRSXODWLRQ� RI� :XKDQ� FLW\�
KDV� D� ��� PRUWDOLW\� UDWH�� IURP� WKH� EHJLQQLQJ� RI� WKLV�
HSLGHPLF� WR� WLOO� GDWH�� EXW� WKH�PRUWDOLW\� UDWH� LQFUHDVHG�
WZRIROG�LQ�,WDO\��6SDLQ��DQG�WKH�86$�DIWHU�&KLQD�����7KH�
(XURSHDQ�FRXQWULHV�DQG�WKH�86$�HPHUJHG�DV�WKH�QHZ�
HSLFHQWUH�RI�&29,'-���DIWHU�FKLQD��7KH�VHYHULW\�RI�WKH�
GLVHDVH� LQ� ,WDOLDQ� SDWLHQWV� DQG� UDSLG� GHWHULRUDWLRQ� RI�
SDWLHQW� KHDOWK�� UHVXOWLQJ� LQ� LQFUHDVHG� PRUWDOLW\� UDWH�
LQGLFDWH� WKH� LQYROYHPHQW� RI� RWKHU� IDFWRUV�� ZKLFK�
DOOHYLDWH� WKH� YLUDO� SDWKRJHQLFLW\�� 7KH� VHYHULW\� RI� WKH�
GLVHDVH� DQG� UHVSRQVH� RI� WKH� SDWLHQWV� WR� DYDLODEOH�
PDQDJHPHQW� VWUDWHJLHV� KDYH� VKRZQ� VLJQLILFDQW�
GLYHUVLW\�DQG�VXFFHVV�UDWHV�DPRQJ�SHRSOH�RI�GLIIHUHQW�
HWKQLF�EDFNJURXQGV� 
3DNLVWDQ�LV�WKH�FRXQWU\�LQ�VRXWK�$VLD��ZKHUH��VW�&29L'
-��� SDWLHQW� ZDV� UHSRUWHG� LQ� )HEUXDU\� ������ 7KH�
SURJUHVVLRQ�RI� WKH� LQIHFWLRQ�� FOLQLFDO� VHYHULW\�� DQG� WKH�
PRUWDOLW\� UDWHV� DUH� ORZ� LQ� WKH� 3DNLVWDQL� UHJLRQ� DV�
FRPSDUHG�WR�LWV�HWKQLFDOO\�PDWFKHG�QHLJKERXU�FRXQWU\�
,QGLD� DQG� WKH� GHYHORSHG� FRXQWULHV� RI� (XURSHDQ� DQG�
$PHULFDQ� UHJLRQV�� :RUOG� KHDOWK� RUJDQLVDWLRQ� KDV�
OLVWHG�3DNLVWDQ�DPRQJ� WKH�FRXQWULHV�ZKHUH� WKH� UHSRUW�
RI�QHZ�FDVHV�RI�&29,'-���DQG�WKH�GHDWK�WROO�LV�JRLQJ�
WRZDUGV�ORZHU�VLGH�ZLWK�HYHU\�SDVVLQJ�GD\��,Q�DGGLWLRQ��
WKH� VXFFHVVIXO� HIIRUWV�RI� WKH�JRYHUQPHQW�RI�3DNLVWDQ��
IRU� FRQWUROOLQJ� WKH� VSUHDG� RI� WKH� LQIHFWLRQ� DQG�
PDQDJLQJ� KRVSLWDOL]HG� SDWLHQWV� KDYH� EHHQ�
FRPPHQGHG� E\� ZRUOG� KHDOWK� OHDGHUV�� $SDUW� IURP� WKH�
VXFFHVVIXO�DGPLQLVWUDWLYH�VWUDWHJLHV�IRU�FRPEDWLQJ�WKH�
GLVHDVH�� VHYHUDO� RWKHU� IDFWRUV�� FRQWULEXWLQJ� WRZDUGV�
ORZ� PRUWDOLW\� DQG� VHYHULW\� RI� WKH� &29,'-��� DUH� LQ�
GHEDWH� 
6HYHUDO� WKHRULHV� DQG� VFLHQWLILF� UHDVRQV� KDYH� EHHQ�
SRVWXODWHG� WR� XQGHUOLQH� WKH� VFLHQWLILF� OLQN� ZLWK� ORZ�
FOLQLFDO� VHYHULW\� DQG� PRUDOLW\� RI� &29,'-��� LQ� WKH�
UHJLRQ��2QH�RI� WKH�K\SRWKHVHV� LV� WKH�XVH�RI� WKH�%&*�
YDFFLQH� DV� WKH� FDXVH� RI� UHVLVWDQFH� WR� &29,'-���
LQIHFWLRQ��7KH�RII-WDUJHW�SURWHFWLYH�UROH�RI�%&*�DJDLQVW�
RWKHU� LQIHFWLRQV� DQG� ERRVWLQJ� HIIHFWV� RQ� WKH� LPPXQH�
V\VWHP� KDYH� EHHQ� REVHUYHG� SUHYLRXVO\�-��� +RZHYHU��
LWV�HIIHFW�RQ�WKH�&29,'-���LQIHFWLRQ��FRPRUELGLWLHV�DQG�
PRUWDOLWLHV� DUH� QRW� FOHDU� DQG� GHEDWDEOH����� 7KH� %&*�
YDFFLQDWLRQ� PD\� UHGXFH� WKH� &29,'-��� YLUDO� ORDG��

OHDGLQJ�WR�OHVV�VHYHUH�FOLQLFDO�PDQLIHVWDWLRQ�DQG�HDUO\�
FOHDUDQFH�RI� WKH�YLUXV���7KH�%&*�YDFFLQH� LV� LQFOXGHG�
LQ� WKH� (QKDQFHG� 3URJUDPPH� RI� ,PPXQL]DWLRQ� RI�
3DNLVWDQ�DQG�LV�EHLQJ�DGPLQLVWHUHG�DW�WKH�WLPH�RI�ELUWK�
IRU� WKH� ODVW����\HDUV���7KHUH� LV�D�QHHG� WR�H[SORUH� WKH�
VFLHQWLILF� HYLGHQFH� IRU� DQ\� UHODWLRQVKLS� EHWZHHQ�
&29,'-��� SDWKRJHQLFLW\� DQG� %&*� DVVRFLDWHG�
LPPXQLW\�LQ�3DNLVWDQL�SDWLHQWV�� 
7KH�JHQHWLF�SRO\PRUSKLVPV�LQ�WKH�KRVW�LPPXQH�JHQHV�
PD\� DOVR� SOD\� D� FUXFLDO� UROH� LQ� WKH� YDULDEOH� FOLQLFDO�
SUHVHQWDWLRQ�DQG�GLYHUVLW\�LQ�WKH�SDWKRJHQLF�HIIHFWV�RI�
WKH�&29,'-����7KH�FRURQDYLUXV�XVHV�$&(��UHFHSWRUV�
WR�HQWHU�WKH�KRVW�FHOO�DQG�WKH�KRVW�JHQHWLF�YDULDWLRQV�LQ�
WKH�$&(��JHQH�PD\� LPSDFW� WKH�VXFFHVVIXO�YLUDO�HQWU\�
LQWR�WKH�KRVW�FHOO��7KH�YDULDEOH�H[SUHVVLRQ�RI�WKH�$&(��
JHQH� KDV� EHHQ� REVHUYHG� LQ� WKH� OXQJV� RI� $VLDQ� DQG�
(XURSHDQ�SDWLHQWV���$�&RPSDUDWLYH�JHQHWLF�VWXG\�KDV�
GHVFULEHG� WKH� FRQWURYHUVLDO� UROH� RI� $&(�� JHQH�
PXWDWLRQV� DQG� H[SUHVVLRQ� UHODWHG� WR� &29,'-���
GLVHDVH� SDWWHUQ���� 3UHYLRXV� JHQHWLF� VWXGLHV� KDYH�
UHYHDOHG� JHQHWLF� KHWHURJHQHLW\� LQ� WKH� 3DNLVWDQL�
SRSXODWLRQ�DQG� YDULRXV�QRYHO� JHQHV�DQG�DOOHOHV�KDYH�
EHHQ�IRXQG�ZLWK�WKH�KHOS�RI�3DNLVWDQL�SDWLHQWV����7KHUH�
LV�D�KLJK�SUREDELOLW\�WKDW�WKH�3DNLVWDQL�SRSXODWLRQ�PD\�
KDYH� XQLTXH� DOOHOHV� RI� $&(�� JHQH� UHVXOWLQJ� LQ�
GLIIHUHQWLDO�H[SUHVVLRQDQG�PD\�EH�RQH�RI�WKH�UHDVRQV�
RI� ORZ�PRUWDOLW\�DQG�FOLQLFDO�VHYHULW\�DPRQJ�3DNLVWDQL�
&29,'-���SDWLHQWV� 
7KH� UROH� RI� DQWLERGLHV� DJDLQVW� 6$56-&R9�� KDV�
SURYHG� LQYDOXDEOH�� D� VLJQLILFDQW� QXPEHU�RI�&29,'-���
UHFRYHUHG� SDWLHQWV� IDLOHG� WR� GHYHORS� DQWLERGLHV��
IXUWKHUPRUH��SDWLHQWV�ZKR�GHYHORSHG�DQWLERGLHV�ORVW� LW�
E\����GD\V�������$�UHFHQW�VWXG\�KDV�GHVFULEHG�WKH�UROH�
RI� DQRWKHU� KLGGHQ� LPPXQLW\�� EDVHG� RQ� &'��� DQG�
&'��� 7� FHOO� UHVSRQVHV�� ,W� LV� QRWHZRUWK\� WKDW� 6$56-
&R9-�-FURVV-UHDFWLYH�7� FHOO� UHVSRQVHV�ZHUH� IRXQG� LQ�
KHDOWK\� VXEMHFWV� DQG� PD\� EH� D� UHDVRQ� IRU� SUH�
LPPXQLW\� LQ� WKH� VWXGLHG� SRSXODWLRQ���� 7KH�PDMRULW\� RI�
WKH�3DNLVWDQL�LQGLYLGXDOV�UHPDLQHG�XQLQIHFWHG�DQG�PD\�
KDYH� WKH� 7� FHOO� EDVHG� SUH� LPPXQLW\� DJDLQVW� &29,'-
��� 
,Q�VXPPDU\��WKH�SURJUHVVLRQ�RI�&29,'-���LQIHFWLRQ�LQ�
WKH� 3DNLVWDQL� SRSXODWLRQ�� WKH� UHFRYHU\� UDWH�� FOLQLFDO�
VHYHULW\��DQG�PRUWDOLW\�DUH�YDULDEOH�RWKHU�WKDQ�WKH�UHVW�
RI�WKH�ZRUOG��7KHUH�LV�D�QHHG�WR�H[SORUH�WKH�UHDVRQV�RI�
H[WUDRUGLQDU\� LPPXQLW\� DQG� UHVLVWDQFH� VKRZQ� E\� WKH�
SHRSOH�RI� WKLV� UHJLRQ�� ,W�PD\�EH�EDVHG�RQ� WKH�XVH�RI�
RWKHU�YDFFLQHV��KRVW�JHQHWLF�YDULDWLRQV��RU�WKH�VSHFLILF�
LQQDWH� LPPXQLW\�� 7KH� LQIRUPDWLRQ� ZLOO� EH� KHOSIXO� WR�
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EHWWHU� XQGHUVWDQG� WKH�SDWKRJHQHVLV�RI� WKH�&29,'-���
DQG�PD\� DOVR� SDYH� WKH� SDWK� IRU� WKH� V\QWKHVLV� RI� DQ�
HIIHFWLYH�YDFFLQH� 

5()(5(1&(6� 

�� /L�4��*XDQ�;��:X�3��:DQJ�;��=KRX�/��7RQJ�<��HW�
DO�� (DUO\� 7UDQVPLVVLRQ� '\QDPLFV� LQ� :XKDQ��
&KLQD��RI�1RYHO�&RURQDYLUXV-,QIHFWHG�3QHXPRQLD��
1HZ� (QJO� -� 0HG�� ������ ��������� ����-�����
GRL���������1(-0RD�������� 

�� :DQJ�:��7DQJ�-��:HL�)��8SGDWHG�XQGHUVWDQGLQJ�
RI� WKH�RXWEUHDN�RI������QRYHO�FRURQDYLUXV� �����-
Q&R9��LQ�:XKDQ��&KLQD��-�0HG�9LURO���������������
���-���GRL���������MPY������� 

�� 3ROODUG�$-��)LQQ�$��&XUWLV�1��1RQ-VSHFLILF�HIIHFWV�
RI� YDFFLQHV�� SODXVLEOH� DQG� SRWHQWLDOO\� LPSRUWDQW��
EXW� LPSOLFDWLRQV� XQFHUWDLQ�� $UFK� 'LVHDVH�
&KLOGKRRG���������������������-���� 

�� *RRGULGJH� +6�� $KPHG� 66�� &XUWLV� 1�� .ROOPDQQ�
75�� /HY\� 2�� 1HWHD� 0*�� HW� DO�� +DUQHVVLQJ� WKH�
EHQHILFLDO�KHWHURORJRXV�HIIHFWV�RI�YDFFLQDWLRQ��1DW�
5HY�,PPXQRO������������������-�����GRL���������
QUL��������� 

�� %LHULQJ-6RUHQVHQ�6��$DE\�3��/XQG�1��0RQWHLUR� ,��
-HQVHQ� .-�� (ULNVHQ� +%�� HW� DO�� (DUO\� %&*-
'HQPDUN� DQG� 1HRQDWDO� 0RUWDOLW\� $PRQJ� ,QIDQWV�
:HLJKLQJ� ������ J�� $� 5DQGRPL]HG� &RQWUROOHG�
7ULDO�� &OLQ� ,QIHFW� 'LV�� ������ ������� ����-����
GRL���������FLG�FL[���� 

�� 2RUJDQL]DWLRQ� :+�� %DFLOOH� &DOPHWWH-*XpULQ�
�%&*�� YDFFLQDWLRQ� DQG� &29,'-����:RUOG� +HDOWK�
2UJDQL]DWLRQ�� $SULO� ���� ������ $YDLODEOH� IURP��
KWWSV���ZZZ�ZKR�LQW�QHZV-URRP�� FRPPHQWDULHV�
GHWDLO�� EDFLOOH-FDOPHWWH-JX�&��$�ULQ-�EFJ�-
YDFFLQDWLRQ-DQG-FRYLG-��� 

�� &XUWLV�1��6SDUURZ�$��*KHEUH\HVXV�7$��1HWHD�0*��
&RQVLGHULQJ� %&*� YDFFLQDWLRQ� WR� UHGXFH� WKH�
LPSDFW� RI� &29,'-���� /DQFHW�� ������ ������������
����-����GRL���������6����-�������������-�� 

�� +DVDQ�=��,UIDQ�0��.KDQ�-$��-DKDQJLU�6.��+DULV�0��
$VKUDI� 0�� HW� DO�� %&*� YDFFLQDWLRQ� LV� DVVRFLDWHG�
ZLWK� GHFUHDVHG� VHYHULW\� RI� WXEHUFXORVLV� LQ�
3DNLVWDQ�� ,QW� -� 0\FREDFWHULRO�� ������ ������ ���-���
GRL����������M�LMP\FR������������� 

�� =KDR�<��=KDR�=��:DQJ�<��=KRX�<��0D�<��=XR�:��
6LQJOH-&HOO�51$�([SUHVVLRQ�3URILOLQJ�RI�$&(���WKH�
5HFHSWRU�RI�6$56-&R9-���$P�-�5HVSLU�&ULW�&DUH�
0HG�� ������ �������� ���-��� GRL� ���������
UFFP�������-����/(� 

��� &DR�<��/L�/��)HQJ�=��:DQ�6��+XDQJ�3��6XQ�;��HW�
DO�� &RPSDUDWLYH� JHQHWLF� DQDO\VLV� RI� WKH� QRYHO�
FRURQDYLUXV� �����-Q&R9�6$56-&R9-��� UHFHSWRU�
$&(�� LQ�GLIIHUHQW�SRSXODWLRQV��&HOO�'LVFRY��������
�������GRL����������V�����-���-����-�� 

��� .KLGUL�))��:DU\DK�<0��$OL�).��6KDLNK�+��8MMDQ�,'��
:DU\DK� $0�� 07+)5� DQG� )�� JHQHWLF� YDULDWLRQV�
KDYH� DVVRFLDWLRQ� ZLWK� SUHHFODPSVLD� LQ� 3DNLVWDQL�
SDWLHQWV�� D� FDVH� FRQWURO� VWXG\�� %0&� PHGLFDO�
JHQHWLFV�� ������ ������� ����� GRL���������V�����-
���-����-�� 

��� ,EDUURQGR� )-�� )XOFKHU� -$�� *RRGPDQ-0H]D� '��
(OOLRWW� -�� +RIPDQQ� &�� +DXVQHU� 0$�� HW� DO�� 5DSLG�
'HFD\�RI�$QWL-6$56-&R9-��$QWLERGLHV�LQ�3HUVRQV�
ZLWK�0LOG� &RYLG-���� 1HZ� (QJO� -�0HG�� ������ ���
����������-���GRL���������1(-0F�������� 

��� )DQ� :X� $:�� 0HL� /LX�� 4LPLQ� :DQJ�� -XQ� &KHQ��
6KXDL� ;LD�� <XQ� /LQJ�� HW� DO�� 1HXWUDOL]LQJ� DQWLERG\�
UHVSRQVHV� WR� 6$56-&R9-�� LQ� D� &29,'-���
UHFRYHUHG� SDWLHQW� FRKRUW� DQG� WKHLU� LPSOLFDWLRQV��
�3UH3ULQW��� PHG5[LY�� %0-� <DOH�� ������
GRL����������������������������� 

��� *ULIRQL�$��:HLVNRSI�'��5DPLUH]�6,��0DWHXV�-��'DQ�
-0�� 0RGHUEDFKHU� &5�� HW� DO�� 7DUJHWV� RI� 7� &HOO�
5HVSRQVHV� WR� 6$56-&R9-�� &RURQDYLUXV� LQ�
+XPDQV�ZLWK�&29,'-���'LVHDVH�DQG�8QH[SRVHG�
,QGLYLGXDOV�� &HOO�� ����������������-�����H����
GRL���������M�FHOO�������������� 
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