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LV�PRUH� FRPPRQ� LQ� WKH� (DVW�ZKHUHDV� LQ� WKH�:HVW�� OHIW� VLGHG� GLYHUWLFXODU� GLVHDVH� SUHGRPLQDWH�� 7KLV�

VWXG\�ORRN�DW�GLYHUWLFXODU�GLVHDVH�LQ�%UXQHL�'DUXVVDODP��0DWHULDOV� DQG� 0HWKRGV��$OO�SDWLHQWV�ZKR�KDG�

EHHQ�XQGHUJRQH�FRPSOHWH�FRORQRVFRS\�EHWZHHQ������DQG������LQ�D�PDMRU�WHUWLDU\�UHIHUUDO�FHQWUH�ZHUH�

UHWURVSHFWLYHO\�LGHQWLILHG�WKURXJK�WKH�(QGRVFRS\�5HJLVWHU�DQG�UHYLHZHG��'DWD�RQ�GHPRJUDSK\��LQGLFD�

WLRQV�IRU�FRORQRVFRS\�DQG�ILQGLQJV�RI�HQGRVFRS\�ZHUH�UHFRUGHG��5HFRUGV�ZLWK�FRPSOHWH�GDWD�RU�LQFRP�

SOHWH�FRORQRVFRSLHV�ZHUH�H[FOXGHG��5HVXOWV��7KH�WRWDO�QXPEHU�RI�FRORQRVFRS\�GRQH�EHWZHHQ�WKH� IRXU�

\HDUV�SHULRG�ZDV��������PHDQ�DJH�������������\HDUV�ROG��PDOH�������RI�ZKLFK�GLYHUWLFXODU�GLVHDVH�

ZDV�GHWHFWHG�LQ�����JLYLQJ�D�SUHYDOHQFH�RI��������7KH�PRVW�FRPPRQ�LQGLFDWLRQV�DPRQJ�SDWLHQWV�ZLWK�

GLYHUWLFXODU� GLVHDVH� ZHUH� VXUYHLOODQFH�VFUHHQLQJ� IRU� FRORUHFWDO� QHRSODVPV� RU� FDQFHUV�� HYDOXDWLRQ� RI�

EOHHGLQJ�SHU� UHFWXP�DQG�DEGRPLQDO� FRPSODLQ� �QR�VLJQLILFDQW�GLIIHUHQFH�FRPSDUHG�WR�SDWLHQWV�ZLWKRXW�

GLYHUWLFXODU�GLVHDVH���7KH�GLVWULEXWLRQV�RI�GLYHUWLFXODU�ZHUH�SUR[LPDO�RQO\�LQ��������GLVWDO�RQO\�LQ�������

DQG�SDQ-GLYHUWLFXODU�LQ��������6SHFLILFDOO\�E\�DQDWRPLFDO�ORFDWLRQV��GLYHUWLFXODU�GLVHDVH�ZHUH�IRXQG�LQ�

WKH� UHFWXP� ������ VLJPRLG� FRORQ� ������� GHVFHQGLQJ� FRORQ� ������� VSOHQLF� IOH[XUH� ������ WUDQVYHUVH�

FRORQ��������KHSDWLF�IOH[XUH�������DVFHQGLQJ�FRORQ�������DQG�FHDFXP��������2WKHU�FRPPRQ�HQGR�

VFRSLF�ILQGLQJV�ZHUH�KDHPRUUKRLGV��SRO\SV�DQG�QRQ-VSHFLILF�FROLWLV��&RQFOXVLRQ��'LYHUWLFXODU�GLVHDVH� LV�

FRPPRQ�LQ�RXW�VHWWLQJ�ZLWK�DOPRVW�RQH�LQ�ILYH�SDWLHQW�XQGHUJRLQJ�FRORQRVFRS\�DIIHFWHG��,Q�RXU�VWXG\��

ULJKW�VLGHG�GLVHDVH�SUHGRPLQDWH�EXW�OHIW�VLGHG�GLVHDVH�ZDV�DOVR�FRPPRQ��+RZHYHU��DOO�SDUWV�RI�WKH�FR�

ORQ�ZHUH�DIIHFWHG� 

 

.H\�ZRUGV��&RORQRVFRS\��GLYHUWLFXODU�GLVHDVH�FRORQLF�GLYHUWLFXOD��GLVWULEXWLRQV 

,1752'8&7,21 
'LYHUWLFXOD� DUH� VWUXFWXUDO� DEQRUPDOLWLHV� RU�

DOWHUDWLRQV� WKDW� FODVVLFDOO\� IRUP� �SRFNHWV�� RU�

RXWSRXFKLQJ� RI� WKH� ERZHO�ZDOO�� 'LYHUWLFXOD� LV�

GLYLGHG� LQWR� WUXH� RU� IDOVH� µSVHXGR¶� GLYHUWLFX�

OXP��WUXH�ZKHUH�WKH�SRXFK�ZDOO�FRQVLVW�RI�DOO�

OD\HUV�RI�WKH�ZDOO�VXFK�DV�0HFNHO¶V�GLYHUWLFX�

OXP��DQG�IDOVH�ZKHUH�RQ�WKH�SRXFK�ZDOO�FRQ�

VLVW� RI� WKH� PXFRVD� DQG� VXEPXFRVD�� &RORQLF�

2ULJLQDO�$UWLFOH 

&RUUHVSRQGHQFH�DXWKRU��9XL�+HQJ�&+21* 
'LYLVLRQ�RI�*DVWURHQWHURORJ\�DQG�+HSDWRORJ\�� 
'HSDUWPHQW�RI�0HGLFLQH��5,3$�+RVSLWDO��%DQGDU�6HUL�
%HJDZDQ�%$�������%UXQHL�'DUXVVDODP 
7HO���������������([W����� 
(�PDLO��FKRQJYXLK#\DKRR�FR�XN� 

%UXQHL�,QW�0HG�-�������������������-��� 

,1752'8&7,21 
GLYHUWLFXOD�LV�FODVVLF�H[DPSOH�RI�IDOVH�RU�SVHX�

GR-GLYHUWLFXOXP�� &RORQLF� GLYHUWLFXOD� RFFXU�

ZKHQ� PXFRVDO� KHUQLDWH� WKURXJK� WKH� FRORQLF�

ZDOO�DW�VLWHV�RI�YDVFXODU�SHUIRUDWLRQ���� 

 

 $PRQJ� JDVWURLQWHVWLQDO� GLVRUGHUV�� GL�

YHUWLFXODU�GLVHDVH�LV�RQH�RI�WKH�PRVW�FRPPRQ�

GLVRUGHUV� RI� WKH� FRORQ� HVSHFLDOO\� WKH� HOGHUO\�

SRSXODWLRQ�� �-��,W� LV� PRVW� DV\PSWRPDWLF� DQG�

PRVW� DUH� GHWHFWHG� LQFLGHQWDOO\� GXULQJ� ORZHU�

JDVWURLQWHVWLQDO�LQYHVWLJDWLRQV����+RZHYHU�EH�

WZHHQ� ���� DQG� ���� ZLOO� H[SHULHQFH� V\PS�



WRPV�� �-�� 6\PSWRPV� UDQJH� IURP� QRQ� VSHFLILF�

JDVWURLQWHVWLQDO� FRPSODLQWV� VXFK� DV� QRQ� VSH�

FLILF� DEGRPLQDO� GLVFRPIRUW�� EORDWLQJ� WR� PRUH�

VHYHUH�PDQLIHVWDWLRQV�VXFK�DV�DFXWH�GLYHUWLF�

XOLWLV��KDHPRUUKDJH�DQG�SHUIRUDWLRQV���-� 

 

 ,W� LV�SDUWLFXODUO\�FRPPRQ�LQ�WKH�:HVW�

EXW�DOVR�EHFRPLQJ�PRUH�FRPPRQ�LQ�WKH�(DVW��
�-��7KH� LQFUHDVH� SDUDOOHOV� WKH� FKDQJHV� LQ� WKH�

GLHW�µPRGHUQLVDWLRQ�RI�GLHW¶�DQG�OLIH�VW\OH��/DFN�

RI� ILEUH� LQWDNH� LV� D� ULVN� IDFWRU�� ,Q� WKH� PRUH�

GHYHORSHG�FRXQWULHV�LQ�WKH�(DVW�VXFK�DV�6RXWK�

.RUHD� DQG� 6LQJDSRUH�� WKH� SUHYDOHQFH� UDWHV�

DUH� KLJKHU� DQG� ZLWK� WLPH� KDYH� UHSRUWHG� LQ�

FUHDVH�� �-��$JH� LV� WKH� VLQJOH� PRVW� LPSRUWDQW�

IDFWRU� DQG� LW� LV� HVWLPDWHG� WKDW� RQH� WKLUG� RI�

SHRSOH�ROGHU�WKDQ����\HDUV�RI�DJH�DQG�LQ�WZR�

WKLUGV�RI�WKRVH�DJHG�PRUH�WKDQ����\HDUV���� 

 

 ,Q� WKH� (DVW�� ''� LV� PRUH� FRPPRQ� LQ�

WKH� ULJKW� VLGH� RI� FRORQ� EXW�PRUH� FRPPRQ� LQ�

WKH�OHIW�VLGH�RI�FRORQ�LQ�WKH�:HVW���-���7KH�LQFL�

GHQFH� RI� FRORQLF� ''� LQ� %UXQHL� 'DUXVVDODP�

ZDV�UHSRUWHG�WR�EH������������,Q�WKH�(DVW��WKH�

PRVW� FRPPRQ� PDQLIHVWDWLRQ� RI� ''� WKDW� UH�

TXLUHV� DGPLVVLRQ� LV� EOHHGLQJ� ZKHUHDV� LQ� WKH�

:HVW��DFXWH�GLYHUWLFXOLWLV�LV�WKH�PRVW�FRPPRQ�

PDQLIHVWDWLRQ���-��� 

 

 7KLV� UHWURVSHFWLYH�VWXG\�DVVHVVHV� WKH�

SUHYDOHQFH�DQG�WKH�GLVWULEXWLRQV�RI�''�LQ�%UX�

QHL� 'DUXVVDODP�� D� GHYHORSLQJ� 6RXWKHDVW�

$VLDQ� QDWLRQ�ZKHUH� GLHW� LV� ODUJHO\� WUDGLWLRQDO�

EXW�VORZO\�FKDQJLQJ�� 

0$7(5,$/6�$1'�0(7+2'6 
6WXG\� 'HVLJQ�� 3RSXODWLRQ� DQG� 6DPSOHV��

7KLV� VWXG\�ZDV�D� UHWURVSHFWLYH� VWXG\� WR� ORRN�

DW� DOO� FRORQRVFRSLHV� GRQH� LQ� %UXQHL� 'DUXV�

VDODP� �5,3$6� +RVSLWDO�� EHWZHHQ� ����� DQG�

������ 7KH� WDUJHW� RU� UHIHUHQFH� SRSXODWLRQ� RI�

WKLV� VWXG\� ZDV� WKH� SDWLHQWV� ZKR� KDG� EHHQ�

UHIHUUHG� WR� WKH� (QGRVFRS\� 8QLW�� 'LYLVLRQ� RI�

*DVWURHQWHURORJ\� DQG� +HSDWRORJ\�� 'HSDUW�

PHQW�RI�0HGLFLQH��5,3$6�+RVSLWDO�IRU�FRORQRV�

FRS\�EHWZHHQ������DQG������ 

� 

'DWD� FROOHFWLRQ� DQG� 5HVHDUFK� ,QVWUX�

PHQWV��'DWD�FROOHFWHG�LQFOXGHG�WKH�FRORQ�

RVFRS\� HQGRVFULSWV�� GHPRJUDSKLF� GDWD� �DJH��

JHQGHU�DQG�HWKQLF�JURXS���WKH�VHGDWLRQV�JLYHQ�

DQG� WKH� LQGLFDWLRQV� RI� WKH� FRORQRVFRS\� DQG�

WKH�HQGRVFRSLF�ILQGLQJV�ZLWK�VSHFLILF�UHIHUHQFH�

�FRORUHFWDO�FDQFHU�DQG�''���7KH�GHWDLOV�RQ�WKH�

ORFDWLRQV� RI� WKH� FRORUHFWDO� WXPRXU� DQG� ''�

�UHFWXP�� UHFWDO�VLJPRLG� MXQFWLRQ�� VLJPRLG��

VLJPRLG�GHVFHQGLQJ� FRORQ� MXQFWLRQ�� GHVFHQG�

LQJ� FRORQ�� VSOHQLF� IOH[XUH�� WUDQVYHUVH� FRORQ��

KHSDWLF� IOH[XUH�� DVFHQGLQJ� FRORQ�� DVFHQGLQJ�

FDHFXP� MXQFWLRQ� RU� FHDFXP�� KDV� EHHQ� DV�

VHVVHG�DV�ZHOO�� 

 

 ''�ZDV�IXUWKHU�FDWHJRULVHG�LQWR�WKUHH�

FDWHJRULHV��GLVWDO��VSOHQLF� IOH[XUH�DQG�GLVWDO���

SUR[LPDO��SUR[LPDO�WR�VSOHQLF�IOH[XUH��DQG�SDQ

-GLYHUWLFXODU� �SUR[LPDO� DQG� GLVWDO��� )XUWKHU�

PRUH�� SDWLHQWV� ZKR� XQGHUZHQW� VXUYHLOODQFH�

FRORQRVFRS\�HLWKHU�KDG�D�SDVW�KLVWRU\�RI�FROR�

UHFWDO�FDQFHU�RU�SRO\SV��3DWLHQW�ZKR�KDG�VXU�

YHLOODQFH�FRQVLVWHG�RI�SDWLHQWV�ZKR�SUHYLRXVO\�

KDG�&5&�WUHDWHG�RU�KDG�VLJQLILFDQW�SRO\SV�WKDW�

ZDUUDQWHG�VXUYHLOODQFH��7KH�LQIRUPDWLRQ�JDWK�

HUHG� ZHUH� H[WUDFWHG� XVLQJ� GDWD� FROOHFWLRQ�

IRUP� IRU� DQDO\VLV�� 1R� GDWD� WKDW�PD\� LGHQWLI\�

WKH�SDWLHQW¶V� LGHQWLW\�ZHUH�FROOHFWHG� WR�PDLQ�

WDLQ�DQRQ\PLW\��'DWD�FROOHFWLRQ�IRUP�KDG�EHHQ�

SUHWHVWHG�IRU�DW�OHDVW����FDVH�QRWHV�WR�HQVXUH�

UHOLDELOLW\�DQG�YDOLGLW\ 

 

6WDWLVWLFDO� $QDO\VLV�� 7KH� FROOHFWHG� GDWD�

ZHUH� UHFRUGHG� LQ� FRPSXWHU� �0LFURVRIW� ([FHO�

������ DQG� DQDO\VHG� ZLWK� WKH� ,%0� 6WDWLVWLFDO�

3DFNDJH�IRU�6RFLDO�6FLHQFHV�������6366�������

IRU� :LQGRZV�� 6WDWLVWLFDO� DQDO\VHV� ZHUH� GRQH�

ZKHUH�DSSURSULDWH� 

 

(WKLFDO� &RQVLGHUDWLRQV�� 7KH� VWXG\� ZDV�

DSSURYHG�E\�WKH�0HGLFDO�DQG�+HDOWK�5HVHDUFK�

(WKLFV� &RPPLWWHH� �0+5(&�� RI� 0LQLVWU\� RI�

+HDOWK�LQ�%UXQHL�'DUXVVDODP��DQG�(WKLFV�&RP�

PLWWHH�RI�3$356%�,QVWLWXWH�RI�+HDOWK�6FLHQFHV�

�,+65(&��� 'DWD�ZHUH� RQO\� FROOHFWHG� DW� RIILFH�

KRXUV�� ZLWK� WKH� VXSHUYLVLRQ� RI� WKH� GRFWRU� DW�

'HSDUWPHQW�RI�*DVWURHQWHURORJ\�DQG�+HSDWRO�

:21*�HW�DO��%UXQHL�,QW�0HG�-������������������� 



5(68/76 
7KH� WRWDO� FRORQRVFRS\� GRQH� EHWZHHQ� �����

DQG������ZHUH�������� 7KH�PHDQ�DJH�RI� SD�

  
0HDQ�DJH��6'� Q���� 

'' 1RQ-'' S�YDOXH '' 1RQ-'' S�YDOXH 

2YHUDOO ����������� ����������� ������ ���������� ������������ - 

*HQGHU��������������0DOH ����������� ����������� ����� ���������� ������������ 
����� 

)HPDOH ����������� �����������  ���������� ������������ 

(WKQLF�JURXS�����0DOD\ ����������� ����������� ����� ���������� ������������ ����� 
 

IRU�WUHQG 
 
 
 
 

&KLQHVH ����������� ����������� IRU�WUHQG ���������� ������������� 

,QGLJHQRXV ����������� �����������  ����������� ������������� 

2WKHUV ����������� �����������  ����������� ��������������� 

7DEOH����'HPRJUDSKLFV�RI�WKH�SDWLHQWV�ZLWK�''�DQG�ZLWKRXW�'' 

,QGLFDWLRQV 

Q���� 

'' 1RQ-'' S�YDOXH 

%OHHGLQJ�SHU�UHFWXP�
�%35� ���������� ���������� ����� 

6XUYHLOODQFH ��������� ���������� ����� 

$EGRPLQDO�SDLQ ��������� ���������� ����� 

$QDHPLD ��������� ���������� ����� 

6FUHHQLQJ �������� ��������� ����� 

*,�%OHHG �������� ��������� ����� 

&RQVWLSDWLRQ �������� ��������� ����� 

'LDUUKRHD �������� �������� ����� 

(OHYDWHG�&($ �������� �������� ����� 

(YDOXDWLRQ�RI�VXVSHFWHG�
DEGRPLQDO�RU�UHFWDO�PDVV �������� �������� ����� 

$OWHUHG�ERZHO�KDELW �������� �������� ����� 

:HLJKW�ORVV ������� �������� ����� 

6XVSHFWHG�3LOHV�
+DHPRUUKRLGV ������� �������� ����� 

2WKHUV� ������� �������� ����� 

2YHUDOO 

���������� 

���������� 

���������� 

���������� 

��������� 

��������� 

��������� 

��������� 

�������� 

�������� 

�������� 

�������� 

�������� 

�������� 

7DEOH����,QGLFDWLRQV�IRU�FRORQRVFRS\�
�FRPSDULVRQV�EHWZHHQ�SDWLHQW�ZLWK�DQG� 

ZLWKRXW�''�� 

WLHQW� XQGHU� JRLQJ� FRORQRVFRS\� ZDV� ����� ��

�����\HDUV�ROG�ZLWK� VOLJKWO\�PRUH�PDOH������

7KH�GHPRJUDSK\�RI�SDWLHQWV�ZLWK�DQG�ZLWKRXW�

''�LV�VKRZQ�LQ�7DEOH����2YHUDOO��SDWLHQWV�ZLWK�

''�ZHUH�VLJQLILFDQW�ROGHU� WKDQ�SDWLHQWV�ZLWK�

RXW�''� 

 

 7KH�PRVW� FRPPRQ� LQGLFDWLRQV�DPRQJ�

SDWLHQWV�ZLWK�''�ZHUH� VXUYHLOODQFH�VFUHHQLQJ�

IRU� FRORUHFWDO� QHRSODVPV� RU� FDQFHUV�� HYDOXD�

WLRQ� RI� EOHHGLQJ� SHU� UHFWXP� DQG� DEGRPLQDO�

FRPSODLQ� �QR� VLJQLILFDQW� GLIIHUHQFH� FRPSDUHG�

WR�SDWLHQWV�ZLWKRXW�''���7KLV� LV�VKRZQ�LQ�7D�

EOH���� 

  

 ''�ZDV�GHWHFWHG�LQ�����JLYLQJ�D�SUHY- 

DOHQFH� RI� ������� 7KHUH� ZHUH� DOPRVW� HTXDO�

SURSRUWLRQ�RI�''�IRXQG�LQ�WKH�SDUWV�RI�WKH�FR�

ORQ�� VOLJKWO\�PRUH� RQ� WKH� ULJKW� VLGH� �LVRODWHG�

ULJKW� VLGHG� GLVHDVH��� ,VRODWHG� OHIW� VLGHG� GLV�

HDVH� ZDV� DOVR� FRPPRQ�� 7KH� GLVWULEXWLRQ� E\�

VLGHV�RI�WKH�FRORQ�DIIHFWHG�E\�''�LV�VKRZQ�LQ�

)LJXUH� ��� $OO� WKH� SDUWV� RI� WKH� FRORQ�ZHUH� DI�

IHFWHG�ZLWK�WKH�PRVW�FRPPRQO\�DIIHFWHG�VLWHV�

ZHUH�WKH�DVFHQGLQJ�FRORQ�IROORZHG�E\�WKH�VLJ�

PRLG�DQG�GHVFHQGLQJ�FRORQ�� 7KLV� LV� VKRZQ� LQ�

)LJXUH� ��� ZHUH� WKH� DVFHQGLQJ� FRORQ� ��������

IROORZHG�E\�WKH�GHVFHQGLQJ���������DQG�VLJ�

PRLG� �������� FRORQ�� 7KLV� LV� VKRZQ� LQ� )LJXUH�

��� 

 

 $PRQJ� WKH� RWKHU� FRPPRQ� FRORQLF�

ILQGLQJV� HQFRXQWHUHG�� ZLWK� WKH� H[FHSWLRQ� RI�

SRO\SV� �S��������� WKHUH� ZHUH� QR� VLJQLILFDQW�

:21*�HW�DO��%UXQHL�,QW�0HG�-������������������� 

RJ\��'HSDUWPHQW�RI�0HGLFLQH�LQ�5,3$6�+RVSL�

WDO� WR� SUHYHQW� DQ\� LQIULQJHPHQW� RQ� SDWLHQWV¶�

SULYDF\�� $OO� WKH� GDWD� FROOHFWHG� ZHUH� PDGH�

DQRQ\PRXV� DQG� GDWD� FROOHFWLRQ� ZHUH� NHSW�

VHFXUHG�LQ�D�GDWDEDVH�� 



/HIW�VLGHG�
GLVHDVH 

5LJKW�VLGHG�
GLVHDVH 

3DQ-FRORQLF�
GLVHDVH 

����� 

����� 

����� 

 

���� 

���� 

���� 

���� 

� 

3HUFHQWDJHV 

/RFDWLRQV�RI�GLVHDVH 

)LJ�����'LVWULEXWLRQ�RI�GLYHUWLFXODU�GLVHDVH�E\�VLGHV� 
RI�FRORQ� 

�� �� �� � 

3DUWV�DIIHFWHG�E\�GLYHUWLFXODU�GLVHDVH 

&HDFXP 

5HFWXP 

6LJPRLG 

'HVFHQGLQJ�FRORQ 

$VFHQGLQJ�FRORQ 

7UDQVYHUVH�FRORQ 

6SOHQLF�IOH[XUH 

+HSDWLF�IOH[XUH 

)LJ�����3DUWV�RI�FRORQ�DIIHFWHG�E\�GLYHUWLFXODU�GLVHDVH� 

3HUFHQWDJHV 

GLIIHUHQFHV�EHWZHHQ�WKRVH�ZLWK�RU�ZLWKRXW�''��

7KLV�LV�VKRZQ�LQ�)LJXUH��� 

���� 

����� 

����� 

���� 

����� 

���� 

����� 

����� 

:21*�HW�DO��%UXQHL�,QW�0HG�-������������������� 

���� 
���� 

����� 
����� 

���� 
���� 

���� ���� 

����� 

����� 

&RORUHFWDO�
FDQFHU 

+DHPRUUKRLGV 8OFHUV &ROLWLV 3RO\SV 

���� 

���� 

���� 

���� 

� 

3HUFHQWDJHV���� 

&RPPRQ�FRORQLF�SDWKRORJLHV 

:LWK�'' 

:LWKRXW�'' 

 
)LJ�����&RPSDULVRQV�RI�WKH�
SUHYDOHQFH�RI�RWKHU� 
FRPPRQ�FRORQLF� 
SDWKRORJLHV�LQ�SDWLHQWV�
ZLWK�DQG�ZLWKRXW�''��� 

S������� 

',6&866,216 
2XU�VWXG\�VKRZHG�WKDW�''�LV�FRPPRQ�LQ�RXU��

SDWLHQWV� SRSXODWLRQ� ZKR� KDG� FRORQRVFRSLHV�

GXULQJ�WKH�VWXG\�SHULRG�ZLWK�DQ�RYHUDOO�SUHYD�

OHQFH� RI� ������� &RPSDUHG� WR� D� SUHYLRXV�

VWXG\�ORRNLQJ�DW�SDWLHQWV�XQGHUJRLQJ�FRORQRV�

FRS\�EHWZHHQ������DQG������ZKLFK�LV�DOPRVW�

D� GHFDGH� DJR�� VKRZHG� WKDW� WKH� SUHYDOHQFH�

KDV� LQFUHDVHG�� ,Q�WKH�SUHYLRXV�VWXG\��WKH�UH�

SRUWHG� SUHYDOHQFH� ZDV� ������� 7KHUHIRUH��

VLPLODU� WR� ZKDW� KDYH� EHHQ� UHSRUWHG� LQ� RWKHU�

FRXQWULHV� ZLWK� LQFUHDVLQJ� SUHYDOHQFH� RI� ''��

7KLV�LV�QRW�XQH[SHFWHG�GXH�WR�DJHLQJ�SRSXOD�

WLRQ�DQG�DOVR�WKH�LPSDFW�RI� OLIHVW\OH�FKDQJHV��

D� PRUH� VHGHQWDU\� OLIHVW\OH� DQG� PRGHUQ� GLHW�

ULFK� LQ� UHILQHG� IRRG� SURGXFWV�� 0RGHUQ� GLHW� LV�

JHQHUDOO\�ORZ�RQ�ILEUH�� 

 

 2YHUDOO��PRUH�PDOH� �������� WKDQ� IH�

PDOH���������DUH�WR�EH�GLDJQRVHG�ZLWK�''�LQ�

WKLV�VWXG\��EXW�WKLV�ZDV�QRW�VWDWLVWLFDOO\�VLJQLI�

LFDQW��7KLV�LV�QRW�XQH[SHFWHG�DQG�FRPSDUDEOH�

WR�ZKDW�KDYH�EHHQ�UHSRUWHG� LQ�WKH� OLWHUDWXUH��

7KH� GLVWULEXWLRQ� RI� WKH� HWKQLFLWLHV� DPRQJ�

WKRVH� DIIHFWHG� E\� ''� VKRZHG� WKDW� PRUH� ,Q�

GLJHQRXV���������DQG�&KLQHVH���������ZHUH�

DIIHFWHG�FRPSDUHG�WR�WKH�0DOD\V���������DQG�

WKH� H[SDWULDWHV� RU� RWKHUV� JURXS� ���������

6WXGLHV� IURP� 0DOD\VLD� DQG� 6LQJDSRUH� DOVR�

VKRZHG�WKDW�&KLQHVH�ZHUH�DIIHFWHG�PRUH�WKDQ�

&KLQHVH�� )HZHU� H[SDWULDWHV� ZHUH� DIIHFWHG�

PDLQO\�EHFDXVH�WKLV�SRSXODWLRQ�JURXS� LV�JHQ�

HUDOO\�\RXQJHU�WKDQ�WKH�RWKHUV� 

 



 7KH� PHDQ� DJH� WR� EH� GLDJQRVHG� ZLWK�

''� LV� DSSUR[LPDWHO\� ��� \HDUV� ROG�� ROGHU�

DPRQJ� WKH� LQGLJHQRXV� DQG� WKH� &KLQHVH� ZLWK�

\RXQJHVW� DPRQJ� WKH� H[SDWULDWH� RU� RWKHUV�

JURXS�ZKLFK�ZDV������\HDUV�ROG��7KRVH�GLDJ�

QRVHG�ZLWK�''�ZHUH�DSSUR[LPDWHO\�D�GHFDGH�

ROGHU�WKDQ�WKRVH�ZLWKRXW�''��7KLV�LV�QRW�XQH[�

SHFWHG�FRQVLGHULQJ�WKDW�WKH�SUHYDOHQFH�RI�''�

LQFUHDVHV�ZLWK�DJH�� 

 

 %\� VLGHV� RI� FRORQ� EHLQJ� DIIHFWHG�� WKH�

PRVW�FRPPRQO\�DIIHFWHG�VLGH� LV�WKH�ULJKW�FR�

ORQ�ZLWK�������RI� WKRVH�GLDJQRVHG�ZLWK�''��

������ ZLWK� LVRODWHG� ULJKW� FRORQ� LQYROYHPHQW�

DQG�������ZLWK�SDQ-''��&RQWUDU\�WR�SUHYLRXV�

EHOLHI��OHIW�VLGHG�GLVHDVH�LV�DOVR�FRPPRQ�ZLWK�

������RI�DOO�''�EHLQJ�OHIW�VLGHG�GLVHDVH��LVR�

ODWHG� OHIW�VLGHG�''�LQ�������DQG�SDQ-''�LQ�

YROYHPHQW� LQ� ������� %\� SDUWV� RI� WKH� FRORQ��

WKH�PRVW�FRPPRQ�SDUW�RI�WKH�FRORQ�WR�EH�DI�

IHFWHG� LV� WKH� DVFHQGLQJ� FRORQ� ��������� IRO�

ORZHG� E\� WKH� GHVFHQGLQJ� FRORQ� �������� DQG�

WKH�VLJPRLG�FRORQ����������,Q�IDFW�DOO�SDUWV�RI�

WKH�FRORQ�DUH�DIIHFWHG��)LJXUH������ 

 

 %\� VSHFLILF� SDUWV� RI� WKH� FRORQ� LQ� GH�

VFHQGLQJ� RUGHU� LV� WKH� DVFHQGLQJ� FRORQ�

��������� IROORZHG� E\� GHVFHQGLQJ� FRORQ�

��������� VLJPRLG� ��������� WUDQVYHUVH� FRORQ�

��������� FHDFXP� ��������� KHSDWLF� IOH[XUH�

�������� VSOHQLF� IOH[XUH� ������� DQG� WKH� UHF�

WXP���������7KHUHIRUH��DOO�SDUWV�RI�WKH�FRORQ�

FDQ� EH� DIIHFWHG�� 2XU� ILQGLQJV� RI� WKH� DVFHQG�

LQJ�� GHVFHQGLQJ� DQG� VLJPRLG� FRORQV� DUH� FRQ�

VLVWHQW�ZLWK�ZKDW�LV�UHSRUWHG�LQ�WKH�OLWHUDWXUH��
�-�� 

 

 7KH� FRPPRQ� ILQGLQJV� DSDUW� IURP�''�

LQFOXGH� KDHPRUUKRLGV� ������� DQG� SRO\SV�

��������� &RORUHFWDO� FDQFHUV� ZHUH� GLDJQRVHG�

LQ�������QRQ-VSHFLILF�XOFHUV�LQ������DQG�FROL�

WLV�LQFOXGLQJ�QRQ-VSHFLILF�FROLWLV���������:KHQ�

WKH� DVVRFLDWLRQ� EHWZHHQ� ''� DQG� RWKHU� FRP�

PRQ� FRORQRVFRS\� ILQGLQJV� ZDV� DVVHVVHG�� ZH�

IRXQG� WKDW� SUHVHQFH� RI� ''� ZDV� VLJQLILFDQWO\�

DVVRFLDWHG� ZLWK� SUHVHQFH� RI� SRO\SV�� EXW� QRW�

IRU�WKH�RWKHUV�� 

 ,Q� FRQFOXVLRQ�� RXW� VWXG\� VKRZHG� WKDW�

''�LV�QRW�XQFRPPRQ�DPRQJ�RXU�SDWLHQW�SRSX�

ODWLRQ� ZKR� KDG� FRORQRVFRSLHV�� ,PSRUWDQWO\��

FRPSDUHG� WR� SUHYLRXV� VWXG\�� WKH� SUHYDOHQFH�

KDV� LQFUHDVHG�� $OPRVW� DQ\� SDUWV� RI� WKH� FRORQ�

FDQ� EH� DIIHFWHG� ZLWK� ''� EXW� WKH� PRVW� FRP�

PRQO\� DIIHFWHG� SDUWV� DUH� WKH� DVFHQGLQJ�� GH�

VFHQGLQJ�DQG�VLJPRLG�FRORQV� 
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��� %KXFNHW�73��6WROOPDQ�1+��'LYHUWLFXODU�GLVHDVH�RI�

WKH� FRORQ�� ,Q��)HOGPDQ�0�� )ULHGPDQ�/6��%UDQGW� /-��

HGV�� 6OHLVHQJHU� DQG� )RUGWUDQ¶V� JDVWURLQWHVWLQDO� DQG�

OLYHU� GLVHDVH�� SDWKRSK\VLRORJ\�� GLDJQRVLV�� PDQDJH�

PHQW�� 9ROXPH� ��� ��WK� HG�� 3KLODGHOSKLD�� (OVHYLHU��

������-��� 

��� +HLVH� &3� +�� (SLGHPLRORJ\� DQG� SDWKRJHQHVLV� RI�

GLYHUWLFXODU� GLVHDVH�� -� *DVWURLQWHVW� 6XUJ� ������

�������-��� 

���6WROOPDQ�1��5DVNLQ�-%��'LYHUWLFXODU�GLVHDVH�RI�WKH�

FRORQ��/DQFHW���������������-�� 

���(YHUKDUW�-(��5XKO�&(��%XUGHQ�RI�GLJHVWLYH�GLVHDV�

HV� LQ� WKH�8QLWHG�6WDWHV�SDUW�,,�� ORZHU�JDVWURLQWHVWL�

QDO�GLVHDVHV��*DVWURHQWHURORJ\��������������-��� 

��� 7ăQDVH�,��3ăXQ�6��6WRLFD�%��HW�DO��(SLGHPLRORJ\�RI�

GLYHUWLFXODU�GLVHDVH�--�V\VWHPDWLF�UHYLHZ�RI�WKH�OLWHU�

DWXUH��&KLUXUJLD��%XFXU��������������-��� 

��� 3DWHUVRQ�+0��$UQRWW�,'��1LFKROOV�5-��HW�DO��'LYHU�

WLFXODU� GLVHDVH� LQ� 6FRWODQG�� ����-������ &RORUHFWDO�

'LV��������������-��� 

���)RQJ�66��7DQ�(<��)RR�$��6LP�5��&KHRQJ�'0��7KH�

FKDQJLQJ�WUHQG�RI�GLYHUWLFXODU�GLVHDVH� LQ�D�GHYHORS�

LQJ�QDWLRQ��&RORUHFWDO�'LV��������������-�� 

���.LP�.+��.LP�<%��.DQJ�-.��HW�DO��$�FOLQLFDO�VWXG\�

RI� GLYHUWLFXORVLV� RI� WKH� FRORQ�� -� .RUHD� 0HG� $VV��

�����������–�� 

���6RQJ�-+��.LP�<6��/HH�-+��HW�DO��&OLQLFDO�FKDUDFWHU�

LVWLFV�RI�FRORQLF�GLYHUWLFXORVLV�LQ�.RUHD��D�SURVSHFWLYH�

VWXG\��.RUHDQ�-�,QWHUQ�0HG��������������–�� 

����&KRQJ�9+��7DQ�6��-DOLKDO�$��6SHFWUXP�RI�(QGR�

VFRSLF�ILQGLQJV�DPRQJ�SDWLHQWV�UHIHUUHG�IRU�FRORQRV�

FRS\� LQ� 5,3$6� +RVSLWDO�� %UXQHL� ,QW� 0HG� -�� ������

����-��� 

����/RKVLULZDW�9��6XWKLNHHUHH�:��3DWWHUQ�DQG�GLVWUL�

EXWLRQ� RI� FRORQLF� GLYHUWLFXORVLV�� DQDO\VLV� RI� �����

%DULXP� HQHPDV� LQ� 7KDLODQG�� :RUOG� -� *DVWURHQWHURO�

�������������-��� 

���� 5DMHQGUD� 6�� +R� --�� &RORQLF� GLYHUWLFXODU� GLVHDVH�

LQ�D�PXOWLUDFLDO�$VLDQ�SDWLHQW�SRSXODWLRQ�KDV�DQ�HWK�

QLF�SUHGLOHFWLRQ��(XU�-�*DVWURHQWHURO�+HSDWRO��������

������-�� 
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