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FRXQWULHV��$�UHWURVSHFWLYH�VWXG\�ZDV�XQGHUWDNHQ�WR�GHWHUPLQH�WKH�SDWWHUQ�RI�VNLQ�GLVHDVHV�GXULQJ�
WKH�SHULRG�����������DW�WKH�'HUPDWRORJ\�&OLQLFV�RI�D�PDMRU�WHUWLDU\�KRVSLWDO�LQ�WKH�FHQWUDO�
UHJLRQ�RI�6DXGL�$UDELD��

0HWKRGV��5HWURVSHFWLYH�GDWD�ZHUH�FROOHFWHG�IURP�PHGLFDO�UHFRUGV�RI�SDWLHQWV�IRU�
GHWHUPLQLQJ�WKH�SDWWHUQ�RI�FRPPRQ�GHUPDWRORJLFDO�GLVRUGHUV�VHHQ�LQ�SDWLHQWV�UHSRUWLQJ�DW�WKH�
5L\DGK�0LOLWDU\�+RVSLWDO��50+��GXULQJ�WKH�SHULRG������������50+�LV�D�PDMRU�WHUWLDU\�KRVSLWDO�
LQ�WKH�&HQWUDO�UHJLRQ�RI�6DXGL�$UDELD��

5HVXOWV��'XULQJ�WKH�ILYH�\HDU�SHULRG��������������D�WRWDO�RI�������FDVHV�ZHUH�VHHQ�DW�WKH�
GHUPDWRORJLFDO�FOLQLFV�RI�50+��7KH�LQFLGHQFH�RI�GHUPDWRORJLFDO�GLVHDVHV�ZDV�PRUH�LQ�IHPDOH�
SDWLHQWV����������������WKDQ�PDOH�SDWLHQWV�����������������0RVW�RI�WKH�FDVHV�ZHUH�FOLQLFDOO\�
GLDJQRVHG��7KH�KLJKHVW�QXPEHU�RI�SDWLHQWV�ZDV�LQ�WKH�DJH�JURXS�RI�������\HDUV��'HUPDWLWLV��
(F]HPDV�ZDV�WKH�PRVW�FRPPRQ�VNLQ�GLVRUGHU����������IROORZHG�E\�GLVHDVHV�RI�WKH�KDLU���������
DQG�DFQH�����������&XWDQHRXV�LQIHFWLRQV�GXH�WR�YLUXVHV��EDFWHULD�DQG�IXQJL�ZHUH�VHHQ�LQ��������
������DQG������RI�WKH�SDWLHQWV�UHVSHFWLYHO\��7KH�HU\WKHPDWRVTXDPRXV�GLVHDVHV�RI�WKH�VNLQ�ZHUH�
UHFRUGHG�LQ�RQO\�������RI�WKH�SDWLHQWV��SVRULDVLV���������ZDV�SUHGRPLQDQWO\�VHHQ�LQ�WKLV�JURXS�
RI�SDWLHQW��2Q�WKH�RWKHU�KDQG�RXW�RI��������SDWLHQWV�ZKR�KDG�SLJPHQWDU\�GLVRUGHUV������ZHUH�
DIIHFWHG�E\�LQIODPPDWRU\�K\SHU�SLJPHQWDWLRQ��������SDWLHQWV�KDG�YLWLOLJR�DQG�������VKRZHG�
PHODVPD��

&RQFOXVLRQV��0RVW�RI�WKH�SDWLHQWV�ZLWK�VNLQ�GLVRUGHUV�UHSRUWLQJ�WR�GHUPDWRORJ\�FOLQLFV�RI�
WKH�5L\DGK�0LOLWDU\�+RVSLWDO�ZHUH�RI�$UDE�RULJLQ�DQG�WKH�QXPEHU�RI�ZRPHQ�ZDV�PRUH�WKDQ�
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PHQ��'HUPDWLWLV��(F]HPDV��DFQH�DQG�GLVHDVHV�RI�WKH�KDLU�ZHUH�WKH�PRVW�FRPPRQ�GLVRUGHUV�LQ�RXU�
VHULHV�RI�SDWLHQWV��ZKLOH�WKH�LQFLGHQFH�RI�YLWLOLJR��SVRULDVLV�DQG�VNLQ�WXPRUV�ZDV�FRPSDUDWLYHO\�
OHVV��$�FRPSDULVRQ�ZLWK�RWKHU�UHJLRQV�RI�WKH�.LQJGRP�DOVR�VKRZHG�GHUPDWLWLV�WR�EH�WKH�PRVW�
FRPPRQ�DQG�SUHGRPLQDQW�VNLQ�GLVRUGHU�VHHQ�LQ�WKH�GLIIHUHQW�UHJLRQV�RI�WKH�.LQJGRP��+RZHYHU�
WKH�RFFXUUHQFH�RI�DFQH��EDFWHULDO�DQG�YLUDO�LQIHFWLRQV��DQG�YLWLOLJR�VKRZHG�UHJLRQDO�YDULDWLRQV��
,QWURGXFWLRQ�

7KH�LQFLGHQFH�RI�VNLQ�GLVHDVHV�GLIIHUV�ZLGHO\�LQ�YDULRXV�JHRJUDSKLFDO�ORFDWLRQV��SUHVXPDEO\�
LQIOXHQFHG�E\�UDFLDO�DQG�HQYLURQPHQWDO�IDFWRUV��7KHUH�DUH�IHZ�SXEOLVKHG�UHSRUWV�RQ�WKH�SDWWHUQ�RI�
VNLQ�GLVHDVHV�LQ�JHQHUDO>�������@��5L\DGK�LV�RQH�RI�WKH�PDMRU�FLWLHV�LQ�&HQWUDO�5HJLRQ�RI�6DXGL�
$UDELD��7KH�PLOLWDU\�KRVSLWDO�LV�RQH�RI�WKH�ODUJHVW�JRYHUQPHQW�KRVSLWDOV�LQ�5L\DGK�UHJLRQ�
FDWHULQJ�IRU�PLOLWDU\�SHUVRQQHO�DQG�WKHLU�IDPLOLHV��DV�ZHOO�DV�QRQ�PLOLWDU\�SHUVRQQHO��7KH�KRVSLWDO�
RIIHUV�VHFRQGDU\�DQG�WHUWLDU\�FDUH��DQG�LV�HTXLSSHG�ZLWK�PRGHUQ�DQG�VRSKLVWLFDWHG�IDFLOLWLHV��7KH�
HSLGHPLRORJLFDO�VXUYH\�RI�PHGLFDO�SUREOHPV�LV�LPSRUWDQW�LQ�WKH�SUDFWLFH�RI�JHQHUDO�PHGLFLQH�
EHFDXVH�RI�FRQWLQXDO�FKDQJHV�LQ�OLIH�VW\OH��SRSXODWLRQ�VL]H��DJH�GLVWULEXWLRQ�DQG�LQ�WKH�TXDOLW\�RI�
KHDOWK�FDUH�VHUYLFHV��6NLQ�GLVRUGHUV�FDQ�FDXVH�FRQVLGHUDEOH�PRUELGLW\�LQ�HOGHUO\�SHRSOH>�@��$Q�
HDUO\�GLDJQRVLV�DQG�LGHQWLILFDWLRQ�RI�WKHVH�FRQGLWLRQV�WKDW�DUH�PRVWO\�FXUDEOH�E\�WUHDWPHQW�LV�
LPSRUWDQW�DV�WKLV�QRW�RQO\�KHOSV�LQ�WUHDWLQJ�WKH�SDWLHQWV�EXW�DOVR�KHOSV�LQ�SUHYHQWLQJ�WKH�VSUHDG�RI�
FRPPXQLFDEOH�GLVHDVHV>�@��,W�LV�QHFHVVDU\�IRU�DQ\�GHUPDWRORJLVW�WR�NQRZ�WKH�HSLGHPLRORJLFDO�
EDFNJURXQG�RI�FRPPRQ�VNLQ�GLVHDVHV>�@��

7KH�DLP�RI�WKLV�VWXG\�LV�WR�UHYLHZ�WKH�SDWWHUQ�RI�VNLQ�GLVHDVHV�VHHQ�DW�WKH�GHUPDWRORJ\�
FOLQLFV�DW�5L\DGK�0LOLWDU\�+RVSLWDO�GXULQJ�WKH�SHULRG������������
0HWKRGV�

5L\DGK�0LOLWDU\�+RVSLWDO�LV�RQH�RI�WKH�PDLQ�VSHFLDOL]HG�FHQWHUV�RI�GHUPDWRORJ\�UXQ�E\�WKH�
0HGLFDO�6HUYLFHV�'HSDUWPHQW�RI�WKH�0LQLVWU\�RI�'HIHQVH�DQG�$YLDWLRQ��LQ�WKH�FHQWUDO�UHJLRQ�RI�
6DXGL�$UDELD��$OO�WKH�FDVHV�LQ�WKH�RXWSDWLHQW�FOLQLFV�DV�ZHOO�DV�LQGRRU�FRQVXOWDWLRQV�IURP�YDULRXV�
GHSDUWPHQWV�DUH�VHHQ�E\�TXDOLILHG�GHUPDWRORJLVWV��$�UHWURVSHFWLYH�VWXG\�ZDV�FDUULHG�RXW�DW�WKH�
KRVSLWDO�IRU�WKH�SHULRG�EHWZHHQ�-DQXDU\������DQG�'HFHPEHU�������7KLV�VWXG\�ZDV�DSSURYHG�E\�
WKH�KRVSLWDO�HWKLFV�FRPPLWWHH��7KH�PHGLFDO�UHFRUGV�RI�DOO�SDWLHQWV�YLVLWLQJ�WKH�VNLQ�FOLQLFV�GXULQJ�
WKH�VWXG\�SHULRG�ZHUH�UHYLHZHG��1R�LQFOXVLRQ�RU�H[FOXVLRQ�FULWHULD�ZHUH�DSSOLHG��$�WRWDO�RI�
������ILOHV�ZHUH�H[DPLQHG��7KH�LQIRUPDWLRQ�RQ�DJH��VH[��QDWLRQDOLW\�DQG�LQFLGHQFH�RI�YDULRXV�
VNLQ�GLVRUGHUV�ZHUH�FROOHFWHG�IURP�WKH�PHGLFDO�UHFRUGV�E\�XVLQJ�D�GHVLJQHG�TXHVWLRQQDLUH��'DWD�
DQDO\VLV�ZDV�FDUULHG�RXW�XVLQJ�0LFURVRIW�([FHO�DQG�*UDSK�SDG�SULVP��
5HVXOWV�

'XULQJ�WKH�VWXG\�SHULRG�L�H���������������������SDWLHQWV�ZLWK�GLIIHUHQW�GHUPDWRORJLFDO�
GLVHDVHV�SUHVHQWHG�WR�RXWSDWLHQW�FOLQLFV�RI�WKH�GHUPDWRORJ\�GHSDUWPHQW�DW�WKH�5L\DGK�0LOLWDU\�
+RVSLWDO�����������������RI�WKH�SDWLHQWV�ZHUH�PDOHV�DQG����������������ZHUH�IHPDOHV�ZLWK�D�
PDOH�IHPDOH�UDWLR�RI��������

1RQ�LQIHFWLYH�GLVRUGHUV�LQFOXGLQJ�HF]HPD��DFQH��SLJPHQWDU\�GLVRUGHUV��DQG�
HU\WKHPDWRVTXDPRXV�VNLQ�GLVRUGHUV�ZHUH�VHHQ�LQ�DURXQG�����RI�WKH�SDWLHQWV��ZKLOH�VNLQ�
GLVHDVHV�GXH�WR�LQIHFWLRQ�ZHUH�VHHQ�LQ�DURXQG�����RI�WKH�SDWLHQWV��2WKHU�PLVFHOODQHRXV�GLVHDVHV�
ZHUH�UHFRUGHG�LQ�DURXQG�����RI�WKH�SDWLHQWV��
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7KH�GLIIHUHQW�VNLQ�GLVHDVHV�GLDJQRVHG�DUH�VKRZQ�LQ�7DEOH����7KH�GLVHDVHV�LQFOXGHG�
GLIIHUHQW�W\SHV�RI�HF]HPD�����������LQIHFWLRXV�GLVHDVHV������������SLJPHQWDU\�GLVRUGHUV�
����������HU\WKHPDWRXV�DQG�HU\WKHPDWRVTXDPRXV�GLVHDVHV�RI�VNLQ����������GLVRUGHUV�RI�VNLQ�
DSSHQGDJHV�����������KDLU�GLVHDVHV�����������YDVFXODU�GLVRUGHUV����������XUWLFDULD����������
WXPRUV��������EXOORXV�GLVRUGHUV����������FRQQHFWLYH�WLVVXH�GLVHDVHV���������DQG�RWKHU�
PLVFHOODQHRXV�GLVHDVHV�����������

,Q�WKH�HF]HPD�GHUPDWLWLV�JURXS��DWRSLF�GHUPDWLWLV����������ZDV�WKH�PRVW�FRPPRQ�IROORZHG�
E\�VHERUUKHLF�GHUPDWLWLV����������DQG�FRQWDFW�GHUPDWLWLV�����������

$PRQJ�WKH�LQIHFWLRXV�VNLQ�GLVHDVHV�YLUDO�LQIHFWLRQ��������ZDV�WKH�PRVW�FRPPRQ�IROORZHG�
E\�IXQJDO��������DQG�EDFWHULDO���������LQIHFWLRQV��9LUDO�ZDUWV�DFFRXQWHG�IRU�DURXQG�����RI�WKH�
YLUDO�LQIHFWLRQV�IROORZHG�E\�0ROOXVFXP�FRQWDJLRVXP���������+HUSHV�]RVWHU����������DQG�
+HUSHV�VLPSOH[����������

3LW\URVSRURQ�IROOLFXOLWLV����������ZDV�WKH�PDMRU�GHUPDWRP\FRVHV�DPRQJ�WKH�IXQJDO�
GLVHDVHV�IROORZHG�E\�&DQGLGDO�LQWHUWULJR�����������2Q\FKRP\FRVLV����������DQG�7LQHD�SHGLV�
����������

3VRULDVLV�ZDV�WKH�PRVW�FRPPRQ�HU\WKHPDWRVTXDPRXV�GLVRUGHU�DFFRXQWLQJ�IRU�������RI�WKH�
FDVHV�LQ�WKDW�JURXS�IROORZHG�E\�GHUPDWRVHV�GXH�WR�/LFKHQ�SODQXV����������3LW\ULDVLV�URVHD�
��������DQG�$FDQWKRVLV�QLJULFDQV����������

$PRQJ�WKH�SLJPHQWDU\�GLVRUGHUV�SRVW�LQIODPPDWRU\�K\SHUSLJPHQWDWLRQ�ZDV�WKH�PDMRU�
GLVRUGHU�DFFRXQWLQJ�IRU��������RI�WKH�SDWLHQWV�LQ�WKDW�JURXS�IROORZHG�E\�9LWLOLJR����������DQG�
0HODVPD�����������

7KH�GHWDLOV�UHJDUGLQJ�GLIIHUHQW�UDFHV�RI�WKH�SDWLHQWV�ZKR�UHSRUWHG�WR�WKH�GHUPDWRORJ\�FOLQLF�
DUH�VKRZQ�LQ�7DEOH����$UDEV��LQFOXGLQJ�6DXGL�FLWL]HQV�FRQVWLWXWHG�WKH�PDMRULW\�RI�SDWLHQWV�DW�
���������������ZLWK�QRQ�$UDEV�QXPEHULQJ�RQO\���������������:RPHQ�RXWQXPEHUHG�PHQ�
LUUHVSHFWLYH�RI�QDWLRQDOLW\��7DEOH�����7KH�VH[�GLVWULEXWLRQ�ZDV�GRQH�DFFRUGLQJ�WR�WKH�DJH�UDQJH��
'HUPDWRORJLFDO�GLVHDVHV�ZHUH�VHHQ�PRUH�LQ�WKH�IHPDOH�WKDQ�PDOH��

6NLQ�GLVRUGHUV�ZHUH�UHFRUGHG�LQ�D�ODUJH�QXPEHU�RI�SDWLHQWV�EHWZHHQ����DQG����\HDUV�RI�DJH�
���������IROORZHG�E\����DQG����\HDUV������������������\HDUV����������DQG�����������������
DJH�JURXSV�UHVSHFWLYHO\��2Q�WKH�RWKHU�KDQG�WKH�IUHTXHQF\�RI�VNLQ�GLVHDVHV�ZDV�OHVV�LQ�SDWLHQWV�RI�
WKH�DJH�JURXSV�EHWZHHQ��������\HDUV���������DQG���������������7DEOH�����

$�FRPSDUDWLYH�LQFLGHQFH�RI�IHZ�FRPPRQ�GHUPDWRVHV�LQ�GLIIHUHQW�UHJLRQV�RI�6DXGL�$UDELD�
DQG�FLWLHV�RI�GLIIHUHQW�FRXQWULHV�DUH�VKRZQ�LQ�7DEOH���DQG�7DEOH����

�
�
�
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/LFKHQ�VLPSOH[�
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$FWLQLQF�NHUDWRVLV� �� �� �� �����
.HUDWRVLV�SLODULV� ���� ��� ��� ����
'DULHUV�'LVHDVH� �� �� �� �����
6XEFRUQHDO�SXVWXODU�
GHUPDWRVLV� �� �� �� �����
3LW\ULDVLV�DOED� ���� ���� ���� �����
6HERUUKHLF�NHUDWRVLV� ���� ��� ��� �����

'HUPDWLWLV����
(F]HPDV�DQG�
UHODWHG�

7RWDO� ����������� ����� ������
,QIHFWLRXV�GLVHDVHV��

)ROOLFXOLWLV� ����� ���� ���� �����
3\RGHUPD� ��� ��� ��� �����
(U\WKUDVPD� ��� ��� ��� �����
/HSURV\� �� �� �� �����
/XSXV�YXOJDULV� �� �� �� �����
(U\VLSHODV� ��� ��� ��� �����
&DUEXQFOH� �� �� �� ��
6WDSK\ORFRFFDO�
6FDOHG��
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�6666��

�� �� �� ��

%XOORXV�LPSHWLJR� �� �� �� �����

�%DFWHULDO�

7RWDO� ����� ���� ����� �����
�:DUWV� ����� ����� ����� �����
+DQG��IRRW�DQG�
PRXWK�GLVHDVH�� �� �� �� �����
&KLFNHQSR[� ��� ��� ��� �����
+HUSHV�VLPSOH[� ���� ��� ��� �����
(F]HPD�+HUSHWLFXP� ��� �� �� �����
+HUSHV�=RVWHU� ���� ���� ��� �����
0ROOXVFXP�
FRQWDJLRVXP� ���� ���� ���� ����
25)� ��� ��� �� �����

9LUDO�

7RWDO� ����� ����� ����� ����
�
7DEOH����WR�EH�FRQWLQXHG����6RPH�&RPPRQ�6NLQ�GLVHDVHV�VHHQ�DW�5L\DGK�0LOLWDU\�+RVSLWDO��
5L\DGK�
�
���
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6NLQ�'LVRUGHUV� �'LDJQRVLV� 7RWDO�0DOH�)HPDOH� ��

&DQGLGLDVLV� ��� ��� ��� �����
2Q\FKRP\FRVLV� ���� ���� ���� �����
7LQHD�FDSLWLV� ���� ���� ���� �����
7LQHD�FRUSRULV� ���� ���� ���� �����
7LQHD�SHGLV� ���� ���� ���� �����
7LQHD�)DFLHL�� �� �� �� �����
7LQHD�0DQXXP� ��� �� ��� �����
,QWHUWULJR� ���� ���� ���� �����
3LW\URVSRURQ�
)ROOLFXOLWLV� ���� ���� ���� �����
$FWLQRP\FRVLV� �� �� �� ��
0\FHWRPD� �� �� �� �����

)XQJDO�
�'HUPDWRP\FRVHD��

7RWDO� ���������� ����� ����
3DUDVLWLF� 7RWDO� ���� ��� ��� ����

(U\WKHPD�(OHYDWXP�
GLXWLQXP� �� �� �� ��
3LW\ULDVLV�
OLFKHQRLGHV�DFXWD� �� �� �� �����
3LW\ULDVLV�
OLFKHQRLGHV�FKURQLFD� ��� ��� ��� �����
3LW\ULDVLV�UXEUD�
SLODULV� ��� �� �� �����
$FDQWKRVLV�QLJULFDQV� ���� ��� ���� �����
/LFKHQ�SODQXV� ���� ���� ���� �����
.HUDWRGHUPD� ��� ��� ��� �����
3VRULDVLV��9XOJDULV��
3XVWXODU�� ����� ���� ���� �����
3LW\ULDVLV�URVHD� ���� ��� ��� �����
'HUPDWRVLV�
3DSXORVD�1LJUD� ��� ��� ��� �����
(U\WKHPD�,QGXUDWXP�
�%D]LQ�� �� �� �� ��
,FKWK\RVLV� ���� ��� ��� �����

(U\WKHPDWRXV�	�
(U\WKHPDWRTXDPRXV�
'LVHDVH�RI�VNLQ�

7RWDO� ���������� ����� �����
�
7DEOH����FRQWLQXHG����6RPH�&RPPRQ�6NLQ�GLVHDVHV�VHHQ�DW�5L\DGK�0LOLWDU\�+RVSLWDO��
5L\DGK�
�
�
�
�
�
�
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6NLQ�'LVRUGHUV� �'LDJQRVLV� 7RWDO� 0DOH�)HPDOH� ��
)UHFNOHV�&DIp�DX�
ODLW� ���� ��� ���� �����
0HODQRF\WLF�QHYL� ��� ��� ��� �����
0HODVPD� ����� ���� ����� �����
3LJPHQWDWLRQ� ��� �� �� �����
3RVW�LQIODPPDWRU\��
K\SHUSLJPHQWDWLRQ� ����� ���� ����� �����
3RVW�LQIODPPDWRU\��
K\SRSLJPHQWDWLRQ� ���� ��� ��� �����
9LWLOLJR� ����� ���� ���� �����

3LJPHQWDU\�
'LVRUGHUV�

7RWDO� ����� ����� ����� �����
'LVRUGHU�RI�6NLQ�DSSHQGDJHV����
$FQH� ����� ����� ����� ������
5RVDFHD� ���� ���� ���� ����
3HULRUDO�'HUPDWLWLV� ���� ��� ���� �����

'LVHDVHV�RI�WKH�
VHEDFHRXV�)ROOLFOHV�

7RWDO� ����� ����� ����� ������
'LVHDVHV�RI�WKH�+DLU� 7RWDO� ����� ����� ����� �����
9DVFXODU�GLVRUGHUV� 7RWDO� ���� ��� ��� �����
8UWLFDULD� 7RWDO� ���� ���� ���� �����
7XPRXUV� 7RWDO� ����� ���� ���� �����
%XOORXV�GLVRUGHU� 7RWDO� ��� ��� ��� �����
&RQQHFWLYH�WLVVXH�
'LVHDVH� 7RWDO� ���� ���� ���� �����
2WKHU�GLVHDVHV� 7RWDO� ����� ����� ����� ������
7RWDO� 7RWDO� ������������� ������ ����

7DEOH����FRQWLQXHG����6RPH�&RPPRQ�6NLQ�GLVHDVHV�VHHQ�DW�5L\DGK�0LOLWDU\�+RVSLWDO��
5L\DGK�

5DFH� 7RWDO� 0DOH� )HPDOH� ��
$IULFDQV� ��� ��� ��� ������
$PHULFDQV� ��� �� ��� �����
$UDEV� ������ ������ ������ ������
$VLDQV� ���� ���� ���� �����

$XVWUDOLDQV ��� �� ��� �����

(XURSHDQV� ���� ��� ���� �����
2WKHUV� ��� ��� ��� �����
7RWDO� ������ ������ ������ ����

�
7DEOH�����'LVWULEXWLRQ�RI�SDWLHQWV�DFFRUGLQJ�WR�UDFH��
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���
$JH�
JURXS� 7RWDO� �� 0DOH� )HPDOH�
����� ����� ����� ����� �����
������ ����� ������ ����� �����
������ ������ ������ ����� �����
������ ����� ������ ����� �����
������ ������ ������ ����� ������
������ ����� ����� ���� �����
������ ����� ���� ���� ����
������ ���� ����� ���� ����
������ ���� ����� ��� ���
������� ��� ����� ��� ��
�������� �� ����� �� ��
7RWDO� ������ ���� ������ ������

�
7DEOH�����$JH�JURXS�GLVWULEXWLRQ�DFFRUGLQJ�WR�VH[�
���

6NLQ�
GLVRUGHUV� 5L\� $E � � �-RX� � +D� � -HG� � 1DM� � (��35� � 0DN � � $VU� �

'HUPDWLWLV� ������ ������ ������ ����� ������ ��� ����� ����� �����
$FQH� ������ ����� ����� ����� ����� ����� ����� ���� ����

9LUDO�ZDUWV� ����� ����� ����� ���� ����� �� ����� ���� ����
%DFWHULDO�
LQIHFWLRQV� ����� ������ ������ ���� ����� �� ���� ����� �����
9LWLOLJR� ����� ����� ����� ���� ����� �� �� ���� ��
3VRULDVLV� ����� ���� ����� ���� ����� ���� ���� ���� ����

/LFKHQ�SODQXV� ����� ����� ����� ���� ����� ���� ���� ���� ����
� ��UHIHUHQFH�1R�>��@�� � ��UHIHUHQFH�1R�>��@�5L\��5L\DGK��$E��$EKD��-RX��$O�-RXI��+D��+DLO��

-HG��-HGGDK��1DM��1DMUDQ��(�35��(DVWHUQ�3URYLQFH��0DN��0DNNDK�DQG�$VU��$VLU��
7DEOH����&RPSDULVRQ�RI�LQFLGHQFH�����RI�VRPH�FRPPRQ�VNLQ�GLVHDVHV�LQ�5L\DGK�DQG�RWKHU�
UHJLRQV�RI�6DXGL�$UDELD�
���
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6NLQ�'LVRUGHU� 5L\DGK���
$EX�'KDEL � 	 


��
'RKD � 	 

��

&DOFXWWD � 	 

��

%DPDNR � 	 

��

&DQDGD � 	 	
�

��
.HQ\D � 	 � 


��

'HUPDWLWLV� ������ ������ ������ ����� ����� ����� �����
$FQH� ������ ����� ���� ���� ���� ���� ����

9LUDO�ZDUWV� ����� ����� ���� �� ���� ���� ��

%DFWHULDO�
LQIHFWLRQ� ����� ����� ���� ������ ���� ���� ����

9LWLOLJR� ����� ����� ���� �� ���� �� ����
3VRULDVLV� ����� ����� ���� �������� ���� ���� ����
/LFKHQ�
SODQXV� ����� ����� ���� �������� ���� �� ����

>�@�>��@�>��@��UHIHUHQFHV�
�
7DEOH�����&RPSDULVRQ�RI�LQFLGHQFH�����RI�VRPH�FRPPRQ�GHUPDWRVHV�LQ�GLIIHUHQW�VWXGLHV��

��
'LVFXVVLRQ��

7KH�FXUUHQW�VWXG\�LV�WKH�ILUVW�WR�GHVFULEH�WKH�SDWWHUQ�RI�VNLQ�GLVHDVHV�LQ�50+�DV�D�UHIHUUDO�
FHQWHU�IRU�SULPDU\�FOLQLFV�LQ�WKH�FHQWUDO�UHJLRQ�RI�WKH�.LQJGRP�RI�6DXGL�$UDELD��$OWKRXJK�WKLV�
VWXG\�ZDV�OLPLWHG�WR�D�VLQJOH�KRVSLWDO��ZH�EHOLHYH�WKDW�WKH�UHVXOWV�UHSUHVHQW�D�URXJK�HVWLPDWH�RI�
WKH�LQFLGHQFH�RI�VNLQ�GLVHDVHV�LQ�FHQWUDO�UHJLRQ�DQG�WKDW�WKH�GLVWULEXWLRQ�RI�GHUPDWRVHV�DFFRUGLQJ�
WR�DJH�DQG�VH[�UHIOHFW�WKH�WUXH�LQFLGHQFH��7KH�UHVXOWV�LQGLFDWH�WKDW�VNLQ�GLVHDVHV�LQ�5L\DGK�
0LOLWDU\�+RVSLWDO��50+��DUH�PRUH�SUHGRPLQDQW�LQ�ZRPHQ�ZKLFK�DUH�LQ�DJUHHPHQW�ZLWK�HDUOLHU�
UHSRUW>�@��7KLV�FRXOG�EH�SDUWO\�GXH�WR�WKH�JUHDWHU�DZDUHQHVV�RI�6DXGL�ZRPHQ�RI�KHDOWK�LVVXHV�LQ�
JHQHUDO��7KH�SDWWHUQ�RI�VNLQ�GLVHDVHV�GLIIHUV�IURP�RQH�ORFDOLW\�WR�DQRWKHU�GXH�WR�PDQ\�IDFWRUV�DQG�
YDULDEOHV>�@��:H�FRPSDUHG�RXU�UHVXOWV�ZLWK�GDWD�RI�VWXGLHV�IURP�RWKHU�UHJLRQV�RI�.6$�DQG�GDWD�
IURP�$UDELDQ�*XOI��$VLDQ��DQG�$IULFDQ�FRXQWULHV��7KHVH�FRXQWULHV�LQFOXGH�8QLWHG�$UDE�(PLUDWHV�
�$EX�'KDEL���4DWDU��'RKD���,QGLD��&DOFXWWD���DQG�0DOL��%DPDNR��DV�VKRZQ�LQ�7DEOH���DQG����
7KH�UHVXOWV�RI�WKH�SUHVHQW�VWXG\�ZHUH�FRPSDUDEOH�ZLWK�VLPLODU�SXEOLVKHG�VWXGLHV�IURP�RWKHU�
UHJLRQV�RI�6DXGL�$UDELD��7DEOH���VKRZV�D�FRPSDULVRQ�RI�WKH�LQFLGHQFH�RI�VRPH�FRPPRQ�
GHUPDWRVHV�LQ�GLIIHUHQW�UHJLRQV�RI�6DXGL�$UDELD��2QH�RI�WKH�PRVW�FRPPRQ�VNLQ�GLVHDVH�REVHUYHG�
ZDV�GLIIHUHQW�W\SHV�RI�HF]HPDV�VHHQ�LQ�RXU�VWXG\��ZH�IRXQG�WKDW�DWRSLF�GHUPDWLWLV�FRXQWV�ZHUH�
KLJKHVW����������IROORZHG�E\�VHERUUKHLF�GHUPDWLWLV����������WKHQ�FRQWDFW�GHUPDWLWLV���ERWK�DUH�
DOOHUJLF�DQG�RI�FXPXODWLYH�W\SHV���&RQWDFW�GHUPDWLWLV�LV�DOVR�RQH�RI�WKH�FRPPRQHVW�VNLQ�
GLVRUGHUV�ZRUOGZLGH��DV�VKRZQ�E\�VWXGLHV�IURP�LQGXVWULDOL]HG�FRXQWULHV>���@��+RZHYHU�YLUDO��
EDFWHULDO��SDUDVLWLF�DQG�IXQJDO�VNLQ�LQIHFWLRQV�DUH�PRUH�SUHYDOHQW�LQ�VRPH�GHYHORSLQJ�
FRXQWULHV>�@��,Q�WKH�SUHVHQW�VWXG\�ZH�IRXQG�WKDW�WKH�EDFWHULDO�LQIHFWLRQV�DQG�YLWLOLJR�ZDV�ORZHU�LQ�
WKH�FHQWUDO�UHJLRQ�WKDQ�RWKHU�UHJLRQV��EXW�WKH�LQFLGHQFH�RI�YLUDO�ZDUWV�ZDV�KLJKHU�WKDQ�RWKHU�
UHJLRQV�H[FHSW�HDVWHUQ�SURYLQFH��7DEOH�����7KH�LQFLGHQFH�RI�GHUPDWLWLV�HF]HPD�ZDV�VLPLODU�WR�
WKDW�REVHUYHG�LQ�$EX�'KDEL��&DOFXWWD�DQG�%DPDNR>�@�EXW�KLJKHU�SHUFHQWDJH�ZDV�UHSRUWHG�IURP�
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'RKD��&DQDGD�DQG�.HQ\D>�������@��7KH�FDVHV�RI�EDFWHULDO�LQIHFWLRQV�DFFRXQWHG�IRU������RI�WKH�
WRWDO�QXPEHU�LQ�RXU�VWXG\��VLPLODU�WR�WKDW�UHSRUWHG�IURP�WR�'RKD�DQG�$EX�'KDEL>�@�EXW�ZHUH�
PRUH�LQ�:HVWHUQ�DQG�$VLDQ�FRXQWULHV��7DEOH�����7KH�LQFLGHQFH�RI�VNLQ�WXPRUV�LQ�50+��5L\DGK�
0LOLWDU\�+RVSLWDO��LV�OHVV�FRPSDUHG�WR�6RXWKHUQ�UHJLRQ�>�@��7KH�VRXWKHUQ�UHJLRQ�KDV�D�GLIIHUHQW�
ZHDWKHU�DQG�LW�LV�FRPSDUDWLYHO\�OHVV�KRW�GXULQJ�VXPPHU��ZKLOH�5L\DGK�LV�YHU\�KRW�UHDFKLQJ�XS�WR�
���Û�&���7KLV�PLJKW�EH�UHODWHG�WR�WKH�W\SH�RI�YDULDWLRQ�EHWZHHQ�WKH�VXQ�UD\V�LQ�KLJK�DOWLWXGHV��7KH�
LQFLGHQFH�RI�DOO�IRUPV�RI�VNLQ�WXPRUV�DPRQJ�WKH�ZKLWH�SRSXODWLRQ�LV�LQFUHDVLQJ�ZRUOGZLGH�DV�D�
UHVXOW�RI�LQFUHDVHG�H[SRVXUH�WR�VXQ>��������@��7KH�IHZHU�LQFLGHQFHV�RI�VNLQ�WXPRUV�LQ�WKH�
,VODPLF�ZRUOG�PD\�EH�GXH�WR�WKH�ZD\�RI�GUHVVLQJ��ZKLFK�GLVFRXUDJHV�ERG\�H[SRVXUH��HVSHFLDOO\�
LQ�ZRPHQ>�@��$FQH�KDV�D�KLJK�PRUELGLW\�DPRQJ�\RXQJ�SRSXODWLRQ�HVSHFLDOO\�ZRPHQ�DQG�
FRVPHWLF�DQG�SV\FKRORJLFDO�HIIHFWV�PLJKW�EH�WKH�PDLQ�FDXVH>��@��7KH�FDVHV�RI�DFQH�PDGH�XS�
�������RI�DOO�VNLQ�GLVHDVHV�LQ�WKLV�VWXG\��ZKLFK�LV�VLPLODU�WR�WKDW�UHSRUWHG�IURP�$EX�'KDEL>�@�
��������EXW�WKLV�QXPEHU�ZDV�KLJKHU�WKDQ�WKDW�RI�RWKHU�6DXGL�$UDELDQ�UHJLRQ>��@��6WUHVV��
VHDVRQDO�YDULDWLRQ�DQG�SUH�PHQVWUXDO�SHULRG�PD\�DIIHFW�WKH�VHYHULW\�RI�DFQH�YXOJDULV��)HPDOHV�
KDG�KLJKHU�SUHYDOHQFH�WKDQ�PDOHV>��@��7KLV�FRXOG�EH�EHFDXVH�RI�D�KLJKHU�FRQVFLRXVQHVV�RI�VHOI�
LPDJH�DPRQJ�WKH�\RXWK�LQ�WKRVH�FRXQWULHV�DQG�WKH�HDV\�DYDLODELOLW\�RI�IUHH�PHGLFDO�VHUYLFHV��DV�
ZHOO�DV�SHUKDSV�WKH�UDFLDO�LQIOXHQFH>�@��0DQ\�DFQH�SDWLHQWV�EHOLHYHG�WKDW�WKHLU�DFQH�ZDV�
H[DFHUEDWHG�E\�FHUWDLQ�DVSHFWV�RI�GLHW�LQFOXGLQJ�FKRFRODWH��IDWW\�IRRG��IULHG�IRRG��HJJV��FDNHV�
DQG�ELVFXLWV��VSLFHV��FRIIHH�DQG�WHD�>��@��3VRULDVLV�DQG�YLWLOLJR��������DQG��������DUH�FRQVLGHUHG�
WKH�WZR�GHUPDWRORJLFDO�GLVRUGHUV�PRVWO\�DIIHFWLQJ�WKH�TXDOLW\�RI�OLIH�RI�SDWLHQWV�ZLWK�WKHVH�
SUREOHPV��7KHVH�GLVHDVHV�ZKLFK�PDNH�WKHP�GHSUHVVHG�KLGLQJ�WKHLU�VHOI�IURP�WKH�VRFLDO�DFWLYLWLHV�
DQG�ZHDULQJ�VSHFLDO�FORWKHV�QRW�DOORZLQJ�DQ\�OHVLRQ�WR�EH�H[SRVHG�DV�WKLV�PD\�DIIHFW�WKH�IXWXUH�
OLIH�DQG�GLIILFXOW�WR�ILQG�D�SDUWQHU��7KH�LQFLGHQFH�RI�SVRULDVLV���������LV�FRPSDUDEOH�WR�WKDW�RI�
RWKHU�VWXGLHV>��@��ZKLOH�YLWLOLJR����������ZDV�OHVV�UHFRUGHG�LQ�RXU�VWXG\�FRPSDUHG�ZLWK�RWKHU�
LQYHVWLJDWLRQV>�������@��7KH�LQFLGHQFH�RI�YLUDO�ZDUWV�LQ�RXU�VWXG\�ZDV�KLJKHU�WKDQ�LQ�RWKHU�
VWXGLHV��7KLV�PD\�EH�GXH�WR�FKDQJHV�LQ�SODFH�DQG�HQYLURQPHQW��,Q�FRQFOXVLRQ��WKH�LQFLGHQFH�RI�
VNLQ�GLVHDVHV�DQG�FRQGLWLRQV�DPRQJ�IHPDOHV�LV�YHU\�KLJK�DQG�GLIIHUHG�VLJQLILFDQWO\�DPRQJ�
GLIIHUHQW�DJH�JURXSV��'HUPDWLWLV�DQG�DFQH�ZHUH�WKH�PRVW�FRPPRQ�GLVRUGHUV�LQ�RXU�VWXG\�ZKLOH�
WKH�LQFLGHQFH�RI�YLWLOLJR��SVRULDVLV�DQG�VNLQ�WXPRUV�ZHUH�FRPSDUDWLYHO\�OHVV��2XU�UHVXOWV�VKRZHG�
QR�PDMRU�GLIIHUHQFHV�LQ�WKH�LQFLGHQFH�RI�VNLQ�GLVHDVHV�LQ�WKH�SXEOLVKHG�UHSRUWV�IURP�GLIIHUHQW�
UHJLRQV�LQ�6DXGL�$UDELD��6NLQ�GLVHDVHV�FDXVH�FRQVLGHUDEOH�PRUELGLW\�LQ�HOGHUO\�SHRSOH��KHDOWK�
SURPRWLRQ�DQG�HGXFDWLRQ�FDQ�GR�PXFK�WR�UHGXFH�WKH�ULVNV�RI�WKHVH�GLVRUGHUV�LQ�WKH�HOGHUO\�
SHRSOH��
5HIHUHQFHV�
�
���)DWDQL�0,��$O�$ILI�.$�DQG�+XVVDLQ�+��3DWWHUQ�RI�VNLQ�GLVHDVHV�DPRQJ�SLOJULPV�GXULQJ�+DMM�
VHDVRQ�LQ�0DNNDK��6DXGL�$UDELD��,QW�-�'HUPDWRO����������������������30,'�����������
�
���6KHOODK�++��$O�+DWLWL�+6��3DWWHUQ�RI�VNLQ�GLVHDVHV�LQ�D�KRVSLWDO�LQ�VRXWK�ZHVWHUQ�6DXGL�
$UDELD��6DXGL�0HG�-�����������������������30,'�����������
�
���$ODNORE\�20��3DWWHUQ�RI�VNLQ�GLVHDVHV�LQ�(DVWHUQ�6DXGL�$UDELD��6DXGL�0HG�-����������������
�������������30,'�����������
�
���(O�(VVDZL�'��0XVLDO�-/��+DPPDG�$��/LP�+:��$�VXUYH\�RI�VNLQ�GLVHDVH�DQG�VNLQ�UHODWHG�
LVVXHV�LQ�$UDE�$PHULFDQV��-�$P�$FDG��'HUPDWRO�������������������������30,'�����������
�
���1DMGDZL�)��)D
RXUL�0��)UHTXHQF\�DQG�W\SHV�RI�VNLQ�GLVRUGHUV�DQG�DVVRFLDWHG�GLDEHWHV�PHOOLWXV�



(J\SWLDQ�'HUPDWRORJ\�2QOLQH�-RXUQDO���������������������������9RO����1R������'HFHPEHU������
�

� �������
KWWS���ZZZ�HGRM�RUJ�HJ�

LQ�HOGHUO\�-RUGDQLDQV��(DVWHUQ�0HGLWHUUDQHDQ�+HDOWK�-RXUQDO������������������������30,'��
���������
�
���$]DP�-6��6SHFWUXP�RI�VNLQ�GLVRUGHUV�SUHVHQWLQJ�WR�.LQJ�$EGXO�$]L]�+RVSLWDO�GXULQJ�+DMM�
VHDVRQ�������KWWS���ZZZ�D\XEPHG�HGX�SN�-$0&�3$67������6DPGDQL�KWP��
�
���7DOODE�70��%HOLHI��SHUFHSWLRQV�DQG�SV\FKRORJLFDO�LPSDFW�RI�DFQH�YXOJDULV�DPRQJ�SDWLHQWV�LQ�
WKH�$VLU�UHJLRQ�RI�6DXGL�$UDELD��:HVW�$IUL�-�0HG�����������������������
�
���-RKQVRQ�0/��5REHUWV�-��3UHYDOHQFH�RI�GHUPDWRORJLFDO�GLVHDVHV�DPRQJ�SHUVRQ������\HDUV�RI�
DJH��8QLWHG�6WDWHV��$GYDQFH�GDWD��IURP�9LWDO�	�+HDOWK�6WDWLVWLFV�RI�WKH�1DWLRQDO�&HQWHU�IRU�
+HDOWK�6WDWLVWLFV��86�'HSDUWPHQW�RI�+HDOWK�(GXFDWLRQ�DQG�:HOIDUH������������������
�
���5DELQ�%��)UDLGOLQ�1��3DWLHQWV�ZLWK�RFFXSDWLRQDO�FRQWDFW�GHUPDWLWLV�LQ�,VUDHO��TXDOLW\�RI�OLIH�DQG�
VRFLDO�LPDJH��6RF�:RUN�+HDOWK�&DUH������������������������30,'�����������
�
����$JDUZDO�3.��3DWWHUQ�RI�VNLQ�GLVHDVHV�LQ�WKH�$O�-RXI�UHJLRQ��$QQ�6DXGL�0HG�����������������
���30,'�����������
�
����5DGGDGL�$$��$EGXOODK�6$��'DPDQKRXUL�=%��3DWWHUQ�RI�VNLQ�GLVHDVHV�DW�.LQJ�.KDOLG�
1DWLRQDO�*XDUG�KRVSLWDO��$����PRQWK�SURVSHFWLYH�VWXG\��$QQ�6DXGL�0HG�������������������������
30,'�����������
�
����0DUNV�5��0RWOH\�5-��6NLQ�FDQFHU��5HFRJQLWLRQ�DQG�WUHDWPHQW��'UXJV�����������������������
30,'�����������
����.LOLF�$��*hO��6R\OX�6��6NLQ�ILQGLQJV�LQ�LQWHUQDO�PDOLJQDQW�GLVHDVHV��,QW�-�'HUPDWRO�������
�������������������30,'�����������
�
����(O�6DJKLU�16��.KDOLO�0.��(LG�7��(/�.LQJH�$5��&KDUDIHGGLQH�0��*HDUD�)��HW�DO��7UHQGV�LQ�
HSLGHPLRORJ\�DQG�PDQDJHPHQW�RI�EUHDVW�FDQFHU�LQ�GHYHORSLQJ�$UDE�FRXQWU\�OLWHUDWXUH�DQG�
UHJLVWU\�DQDO\VLV��,QW�-�6XUJ������������������������30,'�����������
�
����(O�$NDZL�=��$EGHO�ODWLI�1��$EGXO�5D]]DN�.��$O�$ERRVL�0��)DFWRUV�EHOLHYHG�E\�-RUGDQLDQ�
DFQH�SDWLHQWV�WR�DIIHFW�WKHLU�DFQH�FRQGLWLRQ��(DVW�0HGLWHUU�+HDOWK�-�������������������������
30,'������������
����,NDUDRKD�&,��7D\ORU�'/��$QHWRU�-,��,JZH�&8��8NDHJEX�42��1ZREX�*2��0RNRJZX�$7+��
'HPRJUDSKLF�)HDWXUHV��%HOLHIV�$QG�6RFLR�3V\FKRORJLFDO�,PSDFW�2I�$FQH�9XOJDULV�$PRQJ�,WV�
6XIIHUHUV�,Q�7ZR�7RZQV�,Q�1LJHULD��2QOLQH�-�+HDOWK�$OOLHG�6FV��������������������
�
����%DKDPGDQ�.$��(JHUH�-8��.KDUH�$.��.KDWWDQ�$.��$EGXOODK�%$��7KH�SDWWHUQ�RI�VNLQ�
GLVHDVHV�LQ�$VLU�UHJLRQ��6DXGL�$UDELD��D����PRQWK�SURVSHFWLYH�VWXG\�LQ�D�UHIHUUDO�KRVSLWDO��$QQ�
6DXGL�0HG��������������������30,'�����������
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