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2%-(&7,9(�� 7R� HYDOXDWH� WKH� FXUUHQW� WUHQGV� RI� W\SKRLG� IHYHU� UHVLVWDQFH� LQ� WKH� ORFDO� FRPPXQLW\� 
0(7+2'2/2*<��7KLV�GHVFULSWLYH� FURVV-VHFWLRQDO� VWXG\�� FRQGXFWHG� DW�80'&��&UHHN�*HQHUDO�+RVSLWDO�
IURP�)HEUXDU\�WR�$XJXVW�������3DWLHQWV�RI�.RUDQJL�DQG�/DQGKL�LQFOXGHG��$�WRWDO�RI����SDWLHQWV�LQFOXGHG��
GLDJQRVHG�FOLQLFDOO\�DQG�SRVLWLYH�EORRG�FXOWXUHV��7KH�GDWD�ZDV�DQDO\]HG�RQ�6366������� 
5(68/76�� 7KH� DYHUDJH� DJH� RI� SDWLHQWV� LQ� WKLV� VWXG\� ZDV� ����������� \HDUV� DQG� ZHLJKW� RI� DERXW�
�����������.J��0�)�UDWLR�ZDV�DSSUR[LPDWHO\������2XWSDWLHQW�DGPLVVLRQV�ZHUH�����������DQG�HPHUJHQF\�
DGPLVVLRQV�ZHUH� ��� ��������� 7KH�GXUDWLRQ�RI� V\PSWRPV�ZDV� DERXW� ������������GD\V��2XW� RI� WKHVH� ���
SDWLHQWV�������������KDG�D�KLVWRU\�RI�PHGLFDWLRQ�IRU�WKH�VDPH�GLVHDVH��7KH�PRVW�FRPPRQ�FR-PRUELG�ZDV�
XQ-ERLOHG�ZDWHU�LQWDNH��������IROORZHG�E\�PDODULD��������7KH�PRVW�FRPPRQ�FOLQLFDO�SUHVHQWDWLRQV�ZHUH�
SHUVLVWHQW� IHYHU� �������� DQRUH[LD� �������� DQG� DEGRPLQDO� SDLQ� ��������� %ORRG� FXOWXUH� DQG� VHQVLWLYLW\�
VKRZHG� WKDW� 0'5�;'5� LV� SUHVHQW� LQ� ��� �������� SDWLHQWV�� 6HQVLWLYLW\� WR� ILUVW-OLQH� GUXJV� ZDV� IRXQG� LQ�
����WK�RI�WKH�VWXG\�SRSXODWLRQ�ZKLOH�VHQVLWLYLW\�WR�0HURSHQHP�DQG�$]LWKURP\FLQ�ZDV�DSSUR[LPDWHO\������
7KH� FRPSOLFDWLRQ� RFFXUUHG� RQO\� LQ� �� SDWLHQWV� �������� $OPRVW� DOO� SDWLHQWV� UHFRYHUHG� DQG� WKHUH� LV� QR�
UHFXUUHQFH�RI�V\PSWRPV�LQ�DQ\�RI�WKH�SDWLHQWV�IROORZLQJ�WUHDWPHQW�ZLWK�IHYHU�FOHDUDQFH�WLPH�RI�����������
GD\V�RQO\� 
&21&/86,21��7KLV�VWXG\�UHYHDOHG�H[WHQVLYH�GUXJ�UHVLVWDQFH�VWUDLQV�RI�6DOPRQHOOD�W\SKL�LQ�WKH�VWXGLHG�
SRSXODWLRQ��7KLV�VWXG\�UHSRUWHG�LQFUHDVHG�XVH�RI�XQKHDOWK\�GULQNLQJ�ZDWHU� LQWDNH�DQG�SULRU�PHGLFDWLRQ�
ZKLFK�LV�RQH�RI�WKH�FDXVHV�RI�WKLV�HPHUJLQJ�UHVLVWDQFH�� 

.(<� :25'6�� 7\SKRLG� IHYHU�� (QWHULF� )HYHU�� 5HVLVWDQFH�� 0XOWLGUXJ� UHVLVWDQFH� �0'5��� ([WHQVLYH� GUXJ�
UHVLVWDQFH��;'5�� 

,1752'8&7,21 

7\SKRLG� IHYHU� LV� RQH� RI� WKH� PRVW� FRPPRQ� FOLQLFDO�
SUHVHQWDWLRQV� LQ� RXW-SDWLHQW� FOLQLFV� RI� *HQHUDO�
3UDFWLWLRQHUV� DQG� 3HGLDWULFLDQV�� 6DOPRQHOOD� 7\SKL� LV�
WKH� PRVW� FRPPRQ� FDXVH� RI� W\SKRLG� IHYHU� DQG� LV�
UHVSRQVLEOH� DQQXDOO\� IRU� DOPRVW� RYHU� HOHYHQ� PLOOLRQ�
FDVHV�DQG�DERXW��������GHDWKV�JOREDOO\���7KLV�JUDP-
QHJDWLYH� EDFWHULXP� WUDQVIHUV� YLD� WKH� IHFDO-RUDO� URXWH��
KHQFH�LW�LV�FRPPRQ�LQ�DUHDV�ZKHUH�WKHUH�LV�QR�SURSHU�
VDQLWDWLRQ� DQG� SURYLVLRQ� RI� FOHDQ� ZDWHU��� 2YHU� WZR�
\HDUV� �����-������� WKH� 3DNLVWDQ� +HDOWK� $XWKRULWLHV�
UHSRUWHG� DERXW� ������ FDVHV� RI� WKH� RXWEUHDN� RI�
PXOWLGUXJ� UHVLVWDQFH� �0'5�� DQG� IHZ� H[WHQVLYH� GUXJ�
UHVLVWDQW� �;'5�� VWUDLQV� RI� � W\SKRLG� IHYHU� LQ� WKH�
SURYLQFH�RI�6LQGK�RQO\�RXW�RI� WRWDO�������GRFXPHQWHG�
FDVHV��� 0RUH� WKDQ� ���� RI� WKHVH� H[WHQGHG� GUXJ�
UHVLVWDQFHV� �;'5�� ZHUH� GRFXPHQWHG� LQ� WKH� 6LQGK�
SURYLQFH�RQO\�DQG�DIIHFWLQJ�FKLOGUHQ�XQGHU����\HDUV�RI�
DJH� DQG� VXUSULVLQJO\� ��� �� RI� ZKLFK� ZHUH� XQGHU� ��
\HDUV��$�6WXG\�RQ�WKH�W\SKRLG�IHYHU�RXWEUHDN�VSUHDG�LQ�
3DNLVWDQ� KDV� GRFXPHQWHG� DERXW� RQH-WKLUG� RI� 7\SKL�
LVRODWHV� LQ� .DUDFKL� DUH� FHIWULD[RQH� DQG� TXLQRORQH-
UHVLVWDQW� KDYH� EHHQ� UHSRUWHG����� 3DNLVWDQ� LV�

GHYHORSLQJ� HFRQRPLFDOO\� DQG� ZLGHO\� DYDLODEOH�
DQWLELRWLFV� WKDW� DUH� RYHU� WKH� FRXQWHU� WDNHQ� E\� SHRSOH�
�ZLWKRXW�D�SUHVFULSWLRQ���UHVXOWLQJ�LQ�D�KLJK�LQFLGHQFH�RI�
GHYHORSLQJ�D�UHVLVWDQW�VWUDLQ�RI�WKHVH�PLFURRUJDQLVPV�� 
2YHU�WKH�FRXQWHU�PHGLFDWLRQ��DQWLELRWLFV��SUDFWLFHG�IRU�
WKH� WUHDWPHQW� RI� IHYHU� ZLWKRXW� SUHFLVH� GLDJQRVLV� KDV�
DOWHUHG� WKH� FOLQLFDO� SUHVHQWDWLRQ� RI� W\SKRLG� IHYHU��
&XUUHQWO\�� 3URJUHVVLYH� DQG� SHUVLVWHQW� IHYHU��
DVVRFLDWHG� ZLWK� FKLOOV�� DQRUH[LD�� ORRVH� VWRROV��
DEGRPLQDO�SDLQ��KHSDWRVSOHQRPHJDO\��DQG�WR[LFLW\�DUH�
QRW� W\SLFDOO\� SUHVHQWDWLRQV�� &RPSOLFDWLRQV�� VXFK� DV�
LQWHVWLQDO� SHUIRUDWLRQ�� SHULWRQLWLV� DUH� XQFRPPRQ� EXW�
UHSRUWHG� ZLWKLQ� �� ZHHNV� RI� FOLQLFDO� PDQLIHVWDWLRQ�
ZKHUHDV� HQFHSKDORSDWK\�� LQWHVWLQDO� KHPRUUKDJH�� DQG�
KHSDWRVSOHQRPHJDO\� DUH� WKH� PRVW� FRPPRQ� ODWH�
FRPSOLFDWLRQV����� 
$PSLFLOOLQ�� WULPHWKRSULP-VXOIDPHWKR[D]ROH�� DQG�
FKORUDPSKHQLFRO�ZHUH�XVHG�SULPDULO\�IRU�WKH�WUHDWPHQW�
DQG�ODEHOHG�DV�ILUVW-OLQH�WUHDWPHQW�RSWLRQV��5HVLVWDQFH�
DJDLQVW� WKHVH� DQWLELRWLFV� LV� FRQVLGHUHG� DV� PXOWLGUXJ�
UHVLVWDQFH� �0'5��� )OXRURTXLQRORQHV�KDYH�EHHQ�XVHG�
SUHIHUDEO\� LQ� UHJLRQV� ZLWK� 0'5� LQIHFWLRQ� VR� LWV�
UHVLVWDQFH�DQG�VSRUDGLFDOO\�UHVLVWDQW� WR�FHIWULD[RQH�RU�
D]LWKURP\FLQ� LV� DOVR� UHFHQWO\� EHHQ� UHSRUWHG��� 7KH�
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TXLQRORQHV� �FLSURIOR[DFLQ�� KDYH� EHHQ� VXFFHVVIXOO\�
XVHG�LQ�WKH�WUHDWPHQW�RI�W\SKRLG�IHYHU�LQ�DGXOWV�DV�ZHOO�
DV�LQ�FKLOGUHQ��+RZHYHU�� LQFUHDVHG�UHVLVWDQFH�DJDLQVW�
LW�KDV�EHHQ�GRFXPHQWHG�LQ�3DNLVWDQ���:LWK�WKH�DGYHQW�
RI� 0'5� VWUDLQV� RI� 6DOPRQHOOD� 7\SKL�� UHVLVWDQFH�
DJDLQVW�FLSURIOR[DFLQ�LV�RQ�WKH�VXUJH���7KH�(PHUJHQFH�
RI� WKLV� 0'5�� ;'5� W\SKRLG� IHYHU� LQ� WKH� SHGLDWULF�
SRSXODWLRQ� UHVXOWHG� LQ� VHYHUH� FOLQLFDO� LOOQHVV� LQFOXGLQJ�
WR[LFLW\�� KHSDWRPHJDO\�� K\SRWHQVLYH� VKRFN�� DQG� HYHQ�
GHDWK� 
7KRXJK��PDQ\�VWXGLHV�KDYH�EHHQ�GRQH�WR�LQGLFDWH�WKH�
SUHYDOHQFH� RI� PXOWLGUXJ-UHVLVWDQW� W\SKRLG� IHYHU� LQ�
3DNLVWDQ�� 6WXGLHV� KDG� EHHQ� GRQH� WR� HYDOXDWH�
SUHYDOHQFH� RI� WKH� GLVHDVH� EXUGHQ� DQG� SUHYDOHQFH� RI�
0'5� W\SKRLG� LQ� .DUDFKL������������ KRZHYHU� QRQH� KDV�
IRFXVHG� RQ� .RUDQJL�� /DQGKL� DUHD� ZKLFK� KDV�
DSSUR[LPDWHO\�����������SRSXODWLRQ��FHQVXV��������,Q�
RXU� VWXG\��ZH� WU\� WR� ILQG�RXW� WKH� WUHQG�SUHVHQW� LQ�RXU�
ORFDO� FRPPXQLW\� RI� .RUDQJL�/DQGKL� DV� WR� VXVSHFW�
HDUOLHU� DQG� WUHDW� DFFRUGLQJO\� WR�SUHYHQW� LWV� GLVDVWURXV�
RXWFRPHV�  

0(7+2'2/2*< 

7KLV�UHVHDUFK�ZDV�D�GHVFULSWLYH��FURVV�VHFWLRQDO�VWXG\�
FRQGXFWHG� DW� 8QLWHG� 0HGLFDO� DQG� 'HQWDO� &ROOHJH�
&UHHN� *HQHUDO� +RVSLWDO� .RUDQJL� .DUDFKL� IURP�
)HEUXDU\� WR� $XJXVW� ����� DIWHU� ,QVWLWXWLRQDO� (WKLFV�
&RPPLWWHH�DSSURYDO��7KLV�VWXG\�IRFXVHV�SRSXODWLRQ�RI�
.RUDQJL�/DQGKL�SUHVHQWHG� LQ�RXWSDWLHQW�GHSDUWPHQW�RU�
HPHUJHQF\�GHSDUWPHQW�RI�D�WHUWLDU\�FDUH�DQG�WHDFKLQJ�
KRVSLWDO��LQIRUPHG�FRQVHQW�IURP�HDFK�SDUHQW�FDUHJLYHU�
ZDV� WDNHQ�� $IWHU� DQDO\]LQJ� WKH� HOLJLELOLW\� FULWHULD�� DQG�
REWDLQLQJ� DQ� LQIRUPHG� FRQVHQW� IURP� SDUHQWV�� FDUH�
JLYHUV��D� WRWDO����SDWLHQWV�ZHUH� LQFOXGHG� LQ� WKLV�VWXG\�
XVLQJ� D� QRQ-SUREDELOLW\� FRQVHFXWLYH� VDPSOLQJ�
WHFKQLTXH�� 7KH� SDWLHQWV� SUHVHQWHG� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW�� RXW-SDWLHQW� GHSDUWPHQW�� GLDJQRVHG�
FOLQLFDOO\� DV� ZHOO� DV� ZLWK� SRVLWLYH� EORRG� FXOWXUH� IRU�
VDOPRQHOOD� W\SKL�� 3DUD-W\SKL�� :KHUHDV�� WKRVH� ZKR�
UHIXVHG�WR�FRQVHQW��KDG�HYLGHQFH�RI�RWKHU�FRPSOLFDWHG�
RU� SURJUHVVLYH� GLVHDVHV�� DQG� UHVLGLQJ� EHVLGHV�
.RUDQJL��/DQGKL�ZHUH�H[FOXGHG�  
7KH� VXEVLGHQFH� RI� V\PSWRPV� IROORZLQJ� DQWLELRWLF�
WKHUDS\� DQG� ZLWKRXW� UHODSVH� RI� V\PSWRPV�ZLWKLQ� IRXU�
ZHHNV� RI� IROORZ-XS� LV� DFNQRZOHGJHG�DV� FXUHG�� )HYHU�
FOHDUDQFH�WLPH��DGYHUVH�GUXJ�UHDFWLRQ��WKH�UHFXUUHQFH�
RI� V\PSWRPV�� DQG� FXUH� UDWH� ZHUH� FRQVLGHUHG� DORQJ�
ZLWK� VLJQV� DQG� V\PSWRPV� DW� HYHU\� ZHHNO\� IROORZ-XS�
YLVLW����ZHHNV��� 
'DWD�DQDO\VLV�ZDV�GRQH�XVLQJ�6366�YHUVLRQ�����0HDQ�
��6WDQGDUG� GHYLDWLRQ�ZHUH� FDOFXODWHG� IRU� TXDQWLWDWLYH�
YDULDEOH� ZKLOH� IUHTXHQF\� DQG� SHUFHQWDJHV� IRU�
TXDOLWDWLYH� YDULDEOHV�� 6WUDWLILFDWLRQ� ZDV� GRQH� IRU� DJH��
JHQGHU�� FXOWXUH� 	� VHQVLWLYLW\�� DQG� SUHVHQFH�� DEVHQFH�
RI�UHVLVWDQFH��$�SRVW-VWUDWLILFDWLRQ�FKL-VTXDUH�WHVW�ZDV�
DSSOLHG��3-YDOXH�������ZLOO� EH� FRQVLGHUHG�VWDWLVWLFDOO\�
VLJQLILFDQW� 

5(68/76 

,Q�WKLV�VWXG\��DERXW����SDWLHQWV�ZHUH�HQUROOHG�PHHWLQJ�
WKH� LQFOXVLRQ� FULWHULD� ZLWK� DQ� DYHUDJH� DJH� RI�
����������� \HDUV� DQG� DQ� DYHUDJH� ZHLJKW� RI� DERXW�
����������� .J�� 7KH� PDOH� WR� IHPDOH� UDWLR� ZDV�
DSSUR[LPDWHO\� �����$ERXW� WZR-WKLUGV� RI� WKHVH� SDWLHQWV�
DUH� DGPLWWHG� WKURXJK� RXWSDWLHQW� GHSDUWPHQW� ��
�������� DQG� RQH� WKLUG� WKURXJK� DFFLGHQW� DQG�
HPHUJHQF\� GHSDUWPHQW� DERXW� ��� ��������� 7KH�
GXUDWLRQ�RI�V\PSWRPV�DW�WKH�WLPH�RI�SUHVHQWDWLRQ�ZDV�
DERXW�������������GD\V��2XW�RI�WKHVH����SDWLHQWV�����
��������SDWLHQWV�KDYH�D�KLVWRU\�RI�PHGLFDWLRQ� IRU� WKH�
VDPH�GLVHDVH��7DEOH� ,��7KH�PRVW�FRPPRQ�FR-PRUELG�
LQ� RXU� VWXG\� ZDV� XQ-ERLOHG� ZDWHU� LQWDNH� ������
IROORZHG�E\�PDODULD�������DV�VKRZQ�LQ�)LJXUH�,� 
7KH�PRVW�FRPPRQ�FOLQLFDO�SUHVHQWDWLRQ�LV�RXU�SDWLHQWV�
ZHUH� SHUVLVWHQW� IHYHU� �������� DQRUH[LD� �������� DQG�
DEGRPLQDO� SDLQ� ��������� 7KH� IUHTXHQF\� RI� RWKHU�
DVVRFLDWHG�VLJQ�DQG�V\PSWRPV�LV�VKRZQ�LQ�)LJXUH�,,� 
%ORRG� FXOWXUH� DQG� VHQVLWLYLW\� VKRZHG� WKDW� PXOWLGUXJ��
H[WHQVLYH� GUXJ� UHVLVWDQFH� LV� SUHVHQW� LQ� ��� ��������
SDWLHQWV� RXW� RI� ��� SDWLHQWV�� 6HQVLWLYLW\� WR� ILUVW-OLQH�
GUXJV� LV� IRXQG� LQ�����WK�RI� WKH�VWXG\�SRSXODWLRQ�ZKLOH�
VHQVLWLYLW\� WR� 0HURSHQHP� DQG� $]LWKURP\FLQ� ZDV�
DSSUR[LPDWHO\�����DV�VKRZQ�LQ�7DEOH�,,� 
7KH� FRPSOLFDWLRQ� UDWH� ZDV� YHU\� ORZ� DIIHFWLQJ� RQO\� ��
SDWLHQWV� �������� $OPRVW� DOO� SDWLHQWV� UHFRYHUHG� DQG�
WKHUH� LV� QR� UHFXUUHQFH� RI� V\PSWRPV� LQ� DQ\� RI� WKH�
SDWLHQWV� IROORZLQJ� WUHDWPHQW�ZLWK� IHYHU�FOHDUDQFH� WLPH�
RI�����������GD\V�RQO\�� 

7$%/(�,��'(6&5,37,9(�$1$/<6,6�2)�
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7\SKRLG� IHYHU� KDV� EHHQ� LQIOLFWLQJ� WKH� ZRUOG� VLQFH� VR�
ORQJ� DQG� RYHU� WKH� FRXQWHU�PHGLFDWLRQ� ZLWKRXW� SURSHU�
GLDJQRVLV� DQG� XVH� RI� EURDG-VSHFWUXP� DQWLELRWLFV� LQ�
DGXOW� DV� ZHOO� DV� SHGLDWULF� SRSXODWLRQ� UHQGHUV� WR�
GHYHORS�UHVLVWDQFH��,Q�ODWH�WZHQW\�FHQWXULHV��VWUDLQV�RI�
6DOPRQHOOD�7\SKL��UHVLVWDQW�WR��VW�OLQH�RI�GUXJ�WKHUDS\�

(PHUJLQJ�7UHQGV�RI�5HVLVWDQFH�RI�7\SKRLG�)HYHU�LQ�3DHGLDWULF 

�� 

9DULDEOHV��Q ����� 0HDQ�6'�)UHTXHQF\ 

$JH��\HDUV�  ����������� 

:HLJKW��NJ�  ���������� 

'XUDWLRQ�RI�V\PSWRPV��GD\V�� ����������� 

+[�RI�0HGLFDWLRQ�� 
<HV ���������� 

1R ���������� 

0RGH�RI� 
$GPLVVLRQ�� 

23' ���������� 

(PHUJHQF\ ���������� 
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KDV� EHHQ� UHSRUWHG� LQ� HQGHPLF� DUHDV� LQFOXGLQJ�
3DNLVWDQ�������� 
,Q� WKLV� VWXG\��ZH� IRXQG�SULRU�PHGLFDWLRQ� IURP�TXDFNV�
DQG� RYHU� WKH� FRXQWHU� PHGLFDWLRQ� SXUFKDVHG� E\�
SDUHQWV� WR� WUHDW� IHYHU� GXH� WR� WKH� SUHYDOHQFH� RI� SRRU�
KHDOWK-VHHNLQJ� EHKDYLRU� LQ� PRUH� WKDQ� ���� RI� WKH�
SDWLHQW� ZKLFK� KDV� EHHQ� GRFXPHQWHG� LQ� DOO� UHJLRQV� RI�
WKH� ZRUOG� H[FHSW� (XURSH� DQG� &HQWUDO� $VLD���� 7KLV�
VWXG\�DQG�RWKHU�VWXGLHV�����LQGLFDWH�WKDW�FKLOGUHQ�XQGHU�
�� \HDUV� DUH� WKH� PRVW� FRPPRQ� VXIIHUHUV� RI� W\SKRLG�
IHYHU��7KH�ZHLJKW�DQG�VH[XDO� RULHQWDWLRQ�RI� WKH�VWXG\�
SRSXODWLRQ�GR�QRW�FRUUHODWH�ZLWK�GLVHDVH�VHYHULW\�DQG�
LWV� DVVRFLDWHG� FRPSOLFDWLRQV�� 7\SKRLG� IHYHU� W\SLFDOO\�

FOHDUV�RXW� W\SLFDOO\� LQ���GD\V� ��-���GD\V��ZLWK� XVH�RI�
DSSURSULDWH�VXVFHSWLEOH�DQWLELRWLF������� 
6DOPRQHOOD� 7\SKL� KDV� IHFR-RUDO� WUDQVPLVVLRQ�� DQG�
LQFLGHQFH� FDQ� EH� UHGXFHG� E\� XVLQJ� SUHYHQWLYH�
PHDVXUHV� WR� UHGXFH� WKH� VSUHDG�� 2XU� VWXG\� KDV�
UHSRUWHG� WKH�KLJKHVW�QXPEHUV�RI�SDWLHQWV� ������ZHUH�
FRQVXPLQJ� XQERLOHG�XQILOWHUHG� ZDWHU� ZKLFK� PD\�
FRQWULEXWH� WR� WKH� UHVLVWDQFH�� &RQWDPLQDWLRQ� RI� ZDWHU�
DQG� QRQ-DGKHUHQFH� WR� K\JLHQLF� SUDFWLFHV� DUH� ULVN�
IDFWRUV� LQ� 3DNLVWDQ�� 6RPH� ORFDO� EUDQGV� RI� GULQNLQJ�
PLQHUDO� ZDWHU� KDYH� EHHQ� UHSRUWHG� WR� EH�
FRQWDPLQDWHG���� 
2XWFRPHV� VXFK� DV� UHODSVH� DQG� PRUWDOLW\� ZHUH� QRW�
UHSRUWHG� LQ�DOO� VWXGLHV� LQFOXGLQJ� WKLV�VWXG\�� OHDGLQJ� WR�
DQ�LQFRPSOHWH�UHSUHVHQWDWLRQ��$OWKRXJK�QR�PRUWDOLW\�LV�
VHHQ� LQ� RXU� VWXG\� EXW� SUHYLRXVO\� PRUWDOLW\� ZLWK�
0XOWLGUXJ-UHVLVWDQW�W\SKRLG�IHYHU�HSLGHPLFV�LV�UHSRUWHG�
DERXW� �-����ZKLFK�ZDV� HLJKW� WLPHV� KLJKHU� WKDQ�ZLWK�
QRQ-UHVLVWDQW�W\SKRLG�IHYHU��� 
,Q� RXU� VWXG\� DQG� SUHYLRXV� EORRG� FXOWXUH� VWXGLHV� LQ�
6LQGK�UHSRUWHG�VWUDLQV�RI�VDOPRQHOOD�W\SKL��VHQVLWLYH�WR�
D]LWKURP\FLQ� DQG� FDUEDSHQHPV� �0HURSHQHP�����
$]LWKURP\FLQ� LV� WKH� DQWLELRWLF� RI� FKRLFH� IRU� QRQ-
FRPSOLFDWHG� FDVHV� DQG�ZHOO� GRFXPHQWHG� DV� HIIHFWLYH�
FRPSDUDEOH� WR� TXLQRORQHV������� 0HURSHQHP� LV�
UHVHUYHG�IRU�VHYHUH�GLVHDVH������� 
6HYHUDO�SLHFHV�RI�UHVHDUFK�ZHUH�XQGHUWDNHQ�DQG�RYHU�

6KDKLQD�+DQLI��6KDEHHWD�%DL��(MD]�XU�5HKPDQ��0XKDPPDG�+DQLI�0HPRQ��0XKDPPDG�$VKIDT��5DMHVK 
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ORQJ� SHULRGV� WR� LGHQWLI\� WKH� FOLQLFDO� SDWWHUQV� DQG�
DQWLELRWLF� VXVFHSWLELOLW\� LQ� GLIIHUHQW� DUHDV� RI�
PHWURSROLWDQ�FLWLHV�RI�3DNLVWDQ� LQFOXGLQJ�.DUDFKL��2XU�
VWXG\� IRFXVHG� RQ� D� SDUWLFXODU� FRPPXQLW\� �.RUDQJL�
/DQGKL�� DV� WKH� WUHQG� RI� DQWLELRWLF� VHQVLWLYLW\� KDV�
FKDQJHG� GUDPDWLFDOO\� LQ� WKH� VWXGLHG� SRSXODWLRQ�� 7KLV�
VWXG\� UHIOHFWV� D� URXJK� QXPEHU� RI� UHVLVWDQFHV� RI�
W\SKRLG�FDVHV�DV�PRVW�RI�SDWLHQWV�DUH�QRW�SUHVHQWHG�LQ�
KRVSLWDO� DQG� *3V� DQG� RWKHU� KHDOWK� FDUH� SURYLGHU�
ZRXOG� WUHDW� WKHP� HPSLULFDOO\�� 7KH� HPHUJHQFH� RI� WKH�
QHZ� H[WHQGHG� GUXJ-UHVLVWDQW� VWUDLQ� LV� VKRFNLQJ� DQG�
QHHG� DEUXSW� LQWHUYHQWLRQ� WR� SUHYHQW� LWV� GLVDVWURXV�
RXWFRPHV�DV�VHQVLWLYLW\� LV� OLPLWHG�WR�VRPH�PRGHUDWHO\�
WROHUDEOH� GUXJV� VXFK� DV� D]LWKURP\FLQ�� %HVLGHV�� WKH�
XVH�RI� YDVW-VSHFWUXP�DQWLELRWLFV� VXFK�DV�0HURSHQHP�
PD\� OHDG� WR� LQFXUDEOH� VWUDLQV� UHVXOWLQJ� LQ� VHYHUH�
FRPSOLFDWLRQV� RU� HSLGHPLFV�� $Q� HIIRUW� KDV� EHHQ�
XQGHUZD\� WR� OLPLW� RYHU� WKH� FRXQWHU� XVDJH� RI�
$]LWKURP\FLQ� DV� ZHOO� DV� SXEOLF� DZDUHQHVV� RI�
YDFFLQDWLRQ� DJDLQVW� W\SKRLG� IHYHU�� HVSHFLDOO\� LQ� WKH�
SHGLDWULF�SRSXODWLRQ� 

&21&/86,21 

7KLV�VWXG\� IRXQG�HPHUJLQJ�H[WHQVLYH�GUXJ� UHVLVWDQFH�
VWUDLQV� RI� VDOPRQHOOD� W\SKL� LQ� WKH� VWXGLHG� SRSXODWLRQ��
$OWKRXJK� QRW� VLJQLILFDQW� FRPSOLFDWLRQ� UDWH� LV� VHHQ��
KRZHYHU�� LWV�FRUUHODWLRQ�ZLWK�XQKHDOWK\�GULQNLQJ�ZDWHU�
DQG� SULRU� PHGLFDWLRQ� KDV� UDLVHG� FRQFHUQ� DERXW� LWV�
IXWXUH� LPSOLFDWLRQ� DQG� FRPSOLFDWLRQ� ZKLFK� FDQ� EH�
PDQDJHG� ZLWK� DGHTXDWH� HDUO\� SUHYHQWLYH�
�YDFFLQDWLRQ���GLDJQRVWLF�DQG�WKHUDSHXWLF�DSSURDFK� 

(WKLFDO� SHUPLVVLRQ�� � 8QLWHG� 0HGLFDO� 	� 'HQWDO�
&ROOHJH��5(&�/HWWHU�1R��80'&�(WKLFV��������������-
$��GDWHG���-�-����� 
&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 
)XQGLQJ��7KLV�UHVHDUFK�UHFHLYHG�QR�VSHFLILF�JUDQW�
IURP�DQ\�IXQGLQJ�DJHQF\�LQ�WKH�SXEOLF��FRPPHUFLDO��RU�
QRW-IRU-SURILW�VHFWRU 

$87+25�&2175,%87,216 

+DQLI�6��,GHD�FRQFHLYHG 
%DL�6��'DWD�$QDO\VLV 
8U-UHKPDQ�(��'DWD�FROOHFWLRQ 
0HPRQ�0+��'DWD�FROOHFWLRQ 
$VKIDT�0��PDQXVFULSW�ZULWLQJ 
5DMHVK��6XSHUYLVLRQ�RI�VWXG\ 

5()(5(1&(6 

�� 0RJDVDOH� 9�� 0DVNHU\� %�� 2FKLDL� 5/�� %XUGHQ� RI�
W\SKRLG� IHYHU� LQ� ORZ-LQFRPH� DQG� PLGGOH-LQFRPH�
FRXQWULHV�� D� V\VWHPDWLF�� OLWHUDWXUH-EDVHG� XSGDWH�
ZLWK� ULVN-IDFWRU� DGMXVWPHQW�� /DQFHW� *ORE� +HDOWK��
�������������H���-H�����GRL���������6����-���;
���������-��� 3XEOLVKHG� FRUUHFWLRQ� DSSHDUV� LQ�
/DQFHW�*ORE�+HDOWK���������������H����  

�� 6WHHOH�$'��+D\�%XUJHVV�'&��'LD]�=��&DUH\�0(��
=DLGL�$.��&KDOOHQJHV�DQG�RSSRUWXQLWLHV�IRU�W\SKRLG�
IHYHU� FRQWURO�� D� FDOO� IRU� FRRUGLQDWHG� DFWLRQ�� &OLQ�

,QIHFW�'LV�����������VXSSO-����6�-��� 
�� 2UJDQL]DWLRQ� :+�� 7\SKRLG� IHYHU� –� ,VODPLF�

5HSXEOLF�RI�3DNLVWDQ�>,QWHUQHW@��>FLWHG������-XO���@��
$YDLODEOH� IURP�� KWWSV���ZZZ�ZKR�LQW�FVU�GRQ���-
GHFHPEHU-����-W\SKRLG-SDNLVWDQ�HQ� 

�� &RKHQ� -�� )ULJKWHQLQJ� W\SKRLG� IHYHU� RXWEUHDN�
VSUHDGV� LQ� 3DNLVWDQ�� 6FLHQFH�� ������ �����������
�����GRL���������VFLHQFH�������������� 

�� 4DPDU�)1��$]PDWXOODK�$��.D]L�$0��.KDQ�(��=DLGL�
$.�� $� WKUHH-\HDU� UHYLHZ� RI� DQWLPLFURELDO�
UHVLVWDQFH� RI� 6DOPRQHOOD� HQWHULFD� VHURYDUV� 7\SKL�
DQG� 3DUDW\SKL� $� LQ� 3DNLVWDQ�� � -� ,QIHFW� 'HYHORS�
&WULHV������������������-���GRL���������MLGF������ 

�� %URRNV�:$�� +RVVDLQ� $�� *RVZDPL� '�� 6KDUPHHQ�
$7�� 1DKDU� .�� $ODP� .�� HW� DO�� %DFWHUHPLF� W\SKRLG�
IHYHU� LQ� FKLOGUHQ� LQ� DQ� XUEDQ� VOXP�� %DQJODGHVK��
(PHUJ�,QIHFW�'LV������������������� 

�� 'XWWD�7.��*KRWHNDU�/+��$W\SLFDO�PDQLIHVWDWLRQV�RI�
W\SKRLG�IHYHU��-�3RVWJUDG�0HG������������������� 

�� :RQJ�9.��%DNHU�6��3LFNDUG�'-��3DUNKLOO� -��3DJH�
$-��)HDVH\�1$��HW�DO��3K\ORJHRJUDSKLFDO�DQDO\VLV�
RI� WKH� GRPLQDQW�PXOWLGUXJ-UHVLVWDQW� +��� FODGH� RI�
6DOPRQHOOD� 7\SKL� LGHQWLILHV� LQWHU-DQG�
LQWUDFRQWLQHQWDO� WUDQVPLVVLRQ� HYHQWV�� 1DWXUH�
*HQHW������������������-��� 

�� .KDQ�0,�� 6RRIL� 6%��2FKLDL� 5/�� .KDQ�0-�� 6DKLWR�
60�� +DELE� 0$�� HW� DO�� (SLGHPLRORJ\�� FOLQLFDO�
SUHVHQWDWLRQ�� DQG� SDWWHUQV� RI� GUXJ� UHVLVWDQFH� RI�
6DOPRQHOOD� 7\SKL� LQ� .DUDFKL�� 3DNLVWDQ�� -� ,QIHFW�
'HYHORS�&WULHV������������������-��� 

��� %KDQ� 0.�� %DKO� 5�� %KDWQDJDU� 6�� 7\SKRLG� DQG�
SDUDW\SKRLG� IHYHU��/DQFHW�� ��������������������-
��� 

��� %KXWWD�=$��&XUUHQW�FRQFHSWV�LQ�WKH�GLDJQRVLV�DQG�
WUHDWPHQW�RI�W\SKRLG�IHYHU��%0-�������������������
��-���� 

��� 6KDKXQMD�.0��/HXQJ�'7��$KPHG�7��%DUGKDQ�3.��
$KPHG�'��4DGUL�)��HW�DO��)DFWRUV�DVVRFLDWHG�ZLWK�
QRQ-W\SKRLGDO� 6DOPRQHOOD� EDFWHUHPLD� YHUVXV�
W\SKRLGDO� 6DOPRQHOOD� EDFWHUHPLD� LQ� SDWLHQWV�
SUHVHQWLQJ� IRU�FDUH� LQ�DQ�XUEDQ�GLDUUKHDO�GLVHDVH�
KRVSLWDO� LQ� %DQJODGHVK�� 3/R6� 1HJO� 7URS� 'LV��
������������H�������� 

��� $]PDWXOODK� $�� 4DPDU� )1�� 7KDYHU� '�� =DLGL� $.��
%KXWWD� =$�� 6\VWHPDWLF� UHYLHZ� RI� WKH� JOREDO�
HSLGHPLRORJ\�� FOLQLFDO� DQG� ODERUDWRU\� SURILOH� RI�
HQWHULF�IHYHU��-�*ORE�+HDOWK��������������������� 

��� %KXWWD�=$��.KDQ�,$��6KDGPDQL�0��)DLOXUH�RI�VKRUW-
FRXUVH� FHIWULD[RQH� FKHPRWKHUDS\� IRU� PXOWLGUXJ-
UHVLVWDQW� W\SKRLG� IHYHU� LQ� FKLOGUHQ�� D� UDQGRPL]HG�
FRQWUROOHG� WULDO� LQ� 3DNLVWDQ�� $QWLPLFURELDO� DJHQWV�
DQG� FKHPRWKHUDS\�� $QWLPLFURE� $JHQWV�
&KHPRLWKHU�� ������ ������� ���-��� GRL�� ��������
DDF���������-��������� 

��� 3&5:5�067��� 4XDUWHUO\� UHSRUW� ERWWOHG� ZDWHU�
TXDOLW\�� 2FWREHU-'HFHPEHU� ������ 3DNLVWDQ�
&RXQFLO�RI�5HVHDUFK�LQ�:DWHU�5HVRXUFHV��0LQLVWU\�
RI� 6FLHQFH� 	� 7HFQKRORJ\�� ,VODPDEDG�� $YDLODEOH�

(PHUJLQJ�7UHQGV�RI�5HVLVWDQFH�RI�7\SKRLG�)HYHU�LQ�3DHGLDWULF 

�� 
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IURP�� KWWS���SFUZU�JRY�SN�ZS-FRQWHQW�XSORDGV��
�����%RWWOHG-:DWHU�%RWWOHG-:DWHU-5HSRUW-2FWREHU
-'HFHPEHU-�����SGI 

��� %KXWWD�=$��&KDSWHU����� -�6DOPRQHOOD�� ,Q��1HOVRQ�
7H[WERRN� RI� 3HGLDWULFV�� �-9ROXPH� 6HW� >,QWHUQHW@��
��WK� HG�� ������ S�� ����-�����H��� $YDLODEOH� IURP��
KWWSV���ZZZ�FOLQLFDONH\�FRP�VHUYLFH�FRQWHQW�SGI�
ZDWHUPDUNHG��-V���-
%��������������������SGI"ORFDOH HQB86� 

��� /ySH]-6HJXUD� 1�� &RUEHUy-5LYDOL� &�� 0DOGRQDGR-
)HUQiQGH]� 0&�� &DOSH-)UDLOH� 6�� 3H\UD-5RV� -��
0DUWtQH]-5RLJ� $�� ,PSRUWHG� H[WHQVLYHO\� GUXJ�
UHVLVWDQW�W\SKRLG�IHYHU�LQ�D�FKLOG�WUDYHOOLQJ�WR�6SDLQ�
IURP�3DNLVWDQ��-�7UDYHO�0HG���������������WD]����� 

��� (IID�((��/DVVL�=6��&ULWFKOH\�-$��*DUQHU�3��6LQFODLU�

'��2OOLDUR�3/��HW� DO��)OXRURTXLQRORQHV� IRU� WUHDWLQJ�
W\SKRLG� DQG� SDUDW\SKRLG� IHYHU� �HQWHULF� IHYHU���
&RFKUDQH� 'DWDEDVH� 6\VW� 5HY�� ������ ����������
&'�������� GRL�� �����������������&'��������
SXE�� 

��� :RQJ�:��$O�5DZDKL�+��3DWHO�6��<DX�<��(VKDJKL�
$��=LWWHUPDQQ�6��HW�DO��7KH�ILUVW�&DQDGLDQ�SHGLDWULF�
FDVH� RI� H[WHQVLYHO\� GUXJ-UHVLVWDQW� 6DOPRQHOOD�
7\SKL�RULJLQDWLQJ�IURP�DQ�RXWEUHDN�LQ�3DNLVWDQ�DQG�
LWV� LPSOLFDWLRQ� IRU� HPSLULF� DQWLPLFURELDO� FKRLFHV��
,'&DVHV�� ������ ���� H������� GRL�� ��������
M�LGFU������H������ 

��� $]L]� 6�� 0DOLN� /�� (PHUJHQFH� RI� 0XOWL-5HVLVWDQW�
(QWHULF� ,QIHFWLRQ� LQ� D� 3DHGLDWULF� 8QLW� RI� .DUDFKL��
3DNLVWDQ��-�3DN�0HG�$VVRF������������������-��� 

6KDKLQD�+DQLI��6KDEHHWD�%DL��(MD]�XU�5HKPDQ��0XKDPPDG�+DQLI�0HPRQ��0XKDPPDG�$VKIDT��5DMHVK 

�� 
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'U��6KDKLQD�+DQLI 
3URIHVVRU��8QLWHG�0HGLFDO�DQG�'HQWDO�&ROOHJH� 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��6KDEHHWD�%DL 
$VVLVWDQW�3URIHVVRU��8QLWHG�0HGLFDO�DQG�'HQWDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��(MD]�8U�5HKPDQ 
6HQLRU�5HJLVWUDU�� 
8QLWHG�0HGLFDO�DQG�'HQWDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��0XKDPPDG�+DQLI�0HPRQ 
3URIHVVRU��/LDTXDW�&ROOHJH�RI�0HGLFLQH�DQG�'HQWLVWU\ 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��0XKDPPDG�$VKIDT��&RUUHVSRQGLQJ�$XWKRU� 
$VVLVWDQW�3URIHVVRU 
1DWLRQDO�,QVWLWXWH�RI�&KLOG�+HDOWK� 
5DILTXH�6KDKHHG�5RDG�.DUDFKL��6LQGK-3DNLVWDQ� 
(PDLO��GULVKLBVLQGKX#\DKRR�FRP 
 
'U��5DMHVK� 
$VVRFLDWH�3URIHVVRU 
6LU�6\HG�&ROOHJH�RI�0HGLFDO�	�+HDOWK�6FLHQFHV� 
�)RU�*LUOV���.DUDFKL��6LQGK-3DNLVWDQ�� 


