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2ULJLQDO�$UWLFOH� 
 
3URILOH�RI�6SHFLILF�&DQFHU�7\SHV�LQ�3DWLHQWV�8QGHUJRLQJ�&XUDWLYH�5DGLRWKHUDS\��)LQGLQJV�
IURP�D�2QH-<HDU�'HVFULSWLYH�6WXG\ 

 
(PHVKDZ�'DPWHZ�=HEHQH�
���+DJRV�7HVID\�0HGKLQ���(GRP�6HLIH�:ROGHWVDGLN���*XUMD�%HOD\�:ROGHPLFKDHO� 

��1XFOHDU�0HGLFLQH�8QLW��'HSDUWPHQW�RI�,QWHUQDO�0HGLFLQH�&ROOHJH�RI�+HDOWK�6FLHQFHV��$GGLV�$EDED� 
��8QLYHUVLW\ 
��5DGLRWKHUDS\�&HQWHU��&ROOHJH�RI�+HDOWK�6FLHQFHV��$GGLV�$EDED�8QLYHUVLW\ 
��'HSDUWPHQW�RI�0LFURELDO�&HOOXODU�DQG�0ROHFXODU�%LRORJ\�&ROOHJH�RI�1DWXUDO�DQG�&RPSXWDWLRQDO�6FLHQF�
HV��$GGLV�$EDED�8QLYHUVLW\ 

 
 


&RUUHVSRQGLQJ�DXWKRU��HPHVKDZ�GDPWHZ#DDX�HGX�HW� 

$EVWUDFW� 
%DFNJURXQG��7KH�LQFLGHQFH�DQG�PRUWDOLW\�UDWHV�RI�FDQFHU�KDYH�ULVHQ�UDSLGO\�ZRUOGZLGH��GULYHQ�E\�DQ�DJLQJ�SRS�
XODWLRQ��XUEDQL]DWLRQ�� VHGHQWDU\� OLIHVW\OHV�� HFRQRPLF�GHYHORSPHQW�� DQG� LQFUHDVHG� WREDFFR�DQG�DOFRKRO� FRQVXPS�
WLRQ� 
2EMHFWLYH��7KLV�VWXG\�DLPHG�WR�HYDOXDWH�WKH�RQH-\HDU�RFFXUUHQFH�RI�FDQFHU�DQG�WKH�VRFLRGHPRJUDSKLF�DQG�FOLQLFDO�
IHDWXUHV�RI�SDWLHQWV�UHFHLYLQJ�FXUDWLYH�UDGLRWKHUDS\�DW�7LNXU�$QEHVVD�6SHFLDOL]HG�+RVSLWDO� 
0HWKRGRORJ\��:H�FRQGXFWHG�D�FURVV-VHFWLRQDO�GHVFULSWLYH�VWXG\�RQ�FDQFHU�SDWLHQWV�UHFHLYLQJ�FXUDWLYH�UDGLRWKHUD�
S\�DW�7LNXU�$QEHVVD�6SHFLDOL]HG�+RVSLWDO�LQ�$GGLV�$EDED��(WKLRSLD��IURP�$SULO������WR�0DUFK�������$�VWDQGDUG�
L]HG�TXHVWLRQQDLUH�ZDV�XVHG� WR� FROOHFW� VRFLRGHPRJUDSKLF�DQG� FOLQLFDO� GDWD��'HVFULSWLYH� VWDWLVWLFV�ZHUH�DQDO\]HG�
XVLQJ�6366�YHUVLRQ�����ZLWK�D�VLJQLILFDQFH�OHYHO�VHW�DW������ 
5HVXOWV��$�WRWDO�RI����SDWLHQWV�����IHPDOHV�DQG����PDOHV��ZHUH�DQDO\]HG��7KH�PDMRULW\���������ZHUH�DJHG����WR�
���\HDUV��DQG�����UHVLGHG�LQ�XUEDQ�DUHDV��ZKHUH�D�KLJKHU�LQFLGHQFH�RI�J\QHFRORJLF�FDQFHU�ZDV�QRWHG��0RVW�SD�
WLHQWV�������KDG�ORFDOO\�DGYDQFHG�FDQFHU��DQG������������ZHUH�XQDZDUH�RI�WKHLU�FDQFHU�GLDJQRVLV��+HDG�DQG�QHFN�
FDQFHU�ZDV�WKH�PRVW�SUHYDOHQW��DFFRXQWLQJ�IRU�����������FDVHV���ZKLOH�FHUYLFDO�FDQFHU�ZDV�WKH�OHDGLQJ�W\SH�DPRQJ�
ZRPHQ��ZLWK����FDVHV����������RI�ZKLFK�����������ZHUH�+,9�SRVLWLYH� 
&RQFOXVLRQ��7KH�ILQGLQJV�LQGLFDWH�WKDW�KHDG�DQG�QHFN�FDQFHU�LV�WKH�PRVW�SUHYDOHQW�W\SH�RI�FDQFHU��ZLWK�FHUYLFDO�
FDQFHU�DV�WKH�OHDGLQJ�FDXVH�DPRQJ�ZRPHQ��0RVW�SDWLHQWV�SUHVHQWHG�DW�D�ORFDOO\�DGYDQFHG�VWDJH��DQG�PDQ\�ODFNHG�
DZDUHQHVV�RI�FDQFHU��$ZDUHQHVV-UDLVLQJ�LQLWLDWLYHV�DUH�FUXFLDO�WR�HQKDQFH�SXEOLF�NQRZOHGJH�DERXW�FDQFHU��IDFLOL�
WDWLQJ�HDUO\�GHWHFWLRQ�DQG�WUHDWPHQW� 
� 
.H\�ZRUGV��&DQFHU��&XUDWLYH�5DGLRWKHUDS\��7LNXU�$QEHVVD�6SHFLDOL]HG�+RVSLWDO� 
&LWDWLRQ��=HEHQH�('��0HGKLQ�+7��:ROGHPLFKDHO��HW�DO���3URILOH�RI�6SHFLILF�&DQFHU�7\SHV�LQ�3DWLHQWV�8QGHUJRLQJ�
 &XUDWLYH�5DGLRW KHUDS\��)LQGLQJV�IURP�D�2QH-<HDU�'HVFULSWLYH�6WXG\��(WKLRS�0HG��-����������-�� 
6XEPLVVLRQ�GDWH������'HFHPEHU�������$FFHSWHG�����$XJXVW�������3XEOLVKHG����1RYHPEHU������� 
 
 

(WKLRSLDQ�0HGLFDO�-RXUQDO����������������� 
2SHQ�DFFHVV�DUWLFOHV�GLVWULEXWHG�LQ�WHUPV�RI� 
&UHDWLYH�&RPPRQV�$WWULEXWLRQ�/LFHQFH�>&&�E\����@ 

,661�����-������������H,661�����-����� =HEHQH��HW�DO 

,QWURGXFWLRQ� 
,Q������� WKH� UHSRUWHG�JOREDO�PRUWDOLW\�GDWD� LQGLFDWHG�
�����PLOOLRQ�SUHPDWXUH�GHDWKV��ZLWK�PRUH�WKDQ�WKUHH-
TXDUWHUV� RI� WKHVH� GHDWKV� DWWULEXWHG� WR� QRQ-
FRPPXQLFDEOH� GLVHDVHV��&DQFHU�� EHLQJ� D�PDMRU� QRQ-
FRPPXQLFDEOH� GLVHDVH�� ZDV� WKH� OHDGLQJ� FDXVH� RI�
GHDWK� DQG� D� VLJQLILFDQW� FRQWULEXWRU� WR� UHGXFHG� OLIH�
H[SHFWDQF\� ZRUOGZLGH�� $FFRUGLQJ� WR� */2%2&$1�
������WKHUH�ZHUH�DSSUR[LPDWHO\����PLOOLRQ�QHZ�FDVHV�
RI� FDQFHU� DQG� ���� PLOOLRQ� GHDWKV� ZRUOGZLGH� � �����
$PRQJ� WKH� QHZO\� GLDJQRVHG� FDVHV�� IHPDOH� EUHDVW�
FDQFHU�ZDV�WKH�PRVW�SUHYDOHQW��ZLWK�DQ�HVWLPDWHG�����
PLOOLRQ� FDVHV�� ,Q� FRPSDULVRQ�� OXQJ� FDQFHU� ZDV� WKH�

OHDGLQJ�FDXVH�RI�FDQFHU-UHODWHG�GHDWKV�ZLWK�DQ�HVWL�
PDWHG�����PLOOLRQ�FDVHV��%\������� WKH�JOREDO�EXU�
GHQ� RI� FDQFHU� LV� H[SHFWHG� WR� ULVH� WR� �����PLOOLRQ��
UHSUHVHQWLQJ�D�����LQFUHDVH�IURP�������7KH�WUDQVL�
WLRQHG� FRXQWULHV� DUH� H[SHFWHG� WR� H[SHULHQFH� D�
VPDOOHU� LQFUHDVH� ����-����� LQ� FDQFHU� SUHYDOHQFH�
FRPSDUHG�WR�WUDQVLWLRQLQJ�FRXQWULHV������ 
 
,Q� JHQHUDO�� WKH� LQFLGHQFH� DQG� PRUWDOLW\� UDWHV� RI�
FDQFHU�KDYH�EHHQ�LQFUHDVLQJ�JOREDOO\�GXH�WR�PXOWL�
SOH� IDFWRUV�� LQFOXGLQJ� SRSXODWLRQ� JURZWK�� DJLQJ��
DQG�DOWHUDWLRQV�LQ�WKH�SUHYDOHQFH�RI�YDULRXV�FDQFHU�

KWWSV���G[�GRL�RUJ���������HPM�Y���L���� 
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ULVN� IDFWRUV� VXFK�DV� XUEDQL]DWLRQ��SK\VLFDO� LQDFWLYLW\��
HFRQRPLF� GHYHORSPHQW�� VPRNLQJ�� DQG� DOFRKRO� FRQ�
VXPSWLRQ������ 
 
:LWK� D� SRSXODWLRQ� RI� RYHU� ���� PLOOLRQ�� (WKLRSLD� LV�
FODVVLILHG� DV� D� ORZ-LQFRPH� FRXQWU\� LQ� VXE-6DKDUDQ�
$IULFD��$V� WKH� JOREDO� KHDOWK� ODQGVFDSH� VKLIWV� WRZDUG�
QRQ-FRPPXQLFDEOH�GLVHDVHV��WKH�QDWLRQDO�FDQFHU�PRU�
WDOLW\� UDWH� LQ� (WKLRSLD� LV� DSSUR[LPDWHO\� ������ ,W� LV�
HVWLPDWHG� WKDW� WKH� DQQXDO� LQFLGHQFH� UDWH� LV� DURXQG�
�������� ZLWK� D� PRUWDOLW\� UDWH� H[FHHGLQJ� �������� )RU�
LQGLYLGXDOV�XQGHU�DJH�����WKH�ULVN�RI�EHLQJ�GLDJQRVHG�
ZLWK�FDQFHU�LV��������ZLWK�D�FRUUHVSRQGLQJ�PRUWDOLW\�
ULVN�RI������������ 
 
$FFRUGLQJ� WR� WKH� UHFHQW� */2%2&$1� ����� UHSRUW��
WKHUH� ZHUH� ������� QHZ� FDVHV� RI� FDQFHU� DQG� �������
GHDWKV� GXH� WR� FDQFHU� LQ� (WKLRSLD�� %UHDVW� FDQFHU�
��������ZDV�IRXQG�WR�EH�WKH�PRVW�IUHTXHQW�W\SH��IRO�
ORZHG� E\� FHUYL[� XWHUL� ��������� FRORUHFWXP� ��������
DQG� OHXNHPLD� �������� $PRQJ� WKH� OHDGLQJ� FDXVHV� RI�
GHDWK�� EUHDVW� FDQFHU� DFFRXQWHG� IRU� ������� IROORZHG�
E\�FHUYL[�XWHUL����������FRORUHFWXP���������DQG�OHX�
NHPLD� ������� ����7KH� WUHDWPHQW� RI� FDQFHU� SULPDULO\�
UHOLHV� RQ� VXUJHU\�� UDGLRWKHUDS\� �57��� FKHPRWKHUDS\��
RU� D� FRPELQDWLRQ� RI� WKHVH� DSSURDFKHV�� )XUWKHUPRUH��
RWKHU� PHWKRGV� H[LVW�� LQFOXGLQJ� LPPXQRWKHUDS\�� WDU�
JHWHG�WKHUDS\��DQG�JHQH�WKHUDS\��57��ZKLFK�LQYROYHV�
WKH�XVH�RI�LRQL]LQJ�UDGLDWLRQ��KDV�EHHQ�XWLOL]HG�LQ�FDQ�
FHU� WUHDWPHQW�VLQFH� WKH�GLVFRYHU\�RI� UDGLXP��)ROORZ�
LQJ� LWV� GLVFRYHU\�� UDGLDWLRQ� PHGLFLQH� LQWHUYHQWLRQV�
KDYH� FRQWLQXHG� WR� SOD\� D� VLJQLILFDQW� UROH� LQ� FDQFHU�
FDUH�� LQFOXGLQJ� SUHYHQWLRQ�� GLDJQRVLV�� WUHDWPHQW�� DQG�
RWKHU� DVSHFWV�� 57�� LQ� SDUWLFXODU�� LV� HVVHQWLDO� LQ� ERWK�
FXUDWLYH�DQG�SDOOLDWLYH�FDQFHU�WUHDWPHQW������&XUDWLYH�
WUHDWPHQW�DLPV�WR�GHVWUR\�FDQFHU�FHOOV�RU�LQKLELW�WKHLU�
JURZWK� DQG� UHSURGXFWLRQ��2Q� WKH� FRQWUDU\�� SDOOLDWLYH�
WUHDWPHQW� IRFXVHV�RQ�DOOHYLDWLQJ�SDLQ�DVVRFLDWHG�ZLWK�
VSHFLILF� FRQGLWLRQV�� 7\SLFDOO\�� SDOOLDWLYH� UDGLDWLRQ�
WKHUDS\�LQYROYHV�IHZHU�VHVVLRQV�FRPSDUHG�WR�FXUDWLYH�
WUHDWPHQW����� 
 
,Q� (WKLRSLD�� WKHUH� LV� RQO\� RQH� 57� FHQWHU�� ORFDWHG� DW�
$GGLV� $EDED� 7LNXU� $QEHVVD� 6SHFLDOL]HG� +RVSLWDO��
ZKLFK� IXQFWLRQV� DV� WKH� VROH� UHIHUUDO� KRVSLWDO� IRU� RQ�
FRORJ\�FDVHV�QDWLRQZLGH��5HFHQWO\�� D� QHZ�57�FHQWHU�
ZDV� RSHQHG� LQ� )HEUXDU\� ����� DW� -LPPD� 8QLYHUVLW\�
6SHFLDOL]HG� +RVSLWDO�� &XUUHQWO\�� WKH� 7LNXU� $QEHVVD�
57�FHQWHU�WUHDWV�PRUH�WKDQ������SDWLHQWV�HDFK�PRQWK��
LQFOXGLQJ� ERWK� FXUDWLYH� DQG� SDOOLDWLYH� 57�� 1RWDEO\��
WKH� QXPEHU� RI� SDWLHQWV� UHFHLYLQJ� SDOOLDWLYH� 57� H[�
FHHGV� WKRVH� XQGHUJRLQJ� FXUDWLYH� RU� UDGLFDO� 57�� 7KH�
PDLQ�JRDO�RI� WKLV� VWXG\�ZDV� WR� UHSRUW� WKH�SUHYDOHQFH�
RI�FDQFHUV� LQ�SDWLHQWV�ZKR� UHFHLYHG�FXUDWLYH�57�DQG�
WR�H[SODLQ�ZK\�WKHUH�DUH�IHZHU�SDWLHQWV�UHFHLYLQJ�FX�
UDWLYH�LQWHQW�57�FRPSDUHG�WR�SDOOLDWLYH�57� 
 
0DWHULDOV�DQG�0HWKRGV 
6WXG\�GHVLJQ�DQG�DUHD� 
$�FURVV-VHFWLRQDO�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�WR�
HVWDEOLVK�D�RQH-\HDU�SURILOH�RI�YDULRXV�FDQFHUV� LQ�SD�

 

WLHQWV� UHFHLYLQJ� FXUDWLYH� UDGLRWKHUDS\� �57�� DW� WKH�
5DGLRWKHUDS\� &HQWHU� RI� 7LNXU� $QEHVVD� 6SHFLDOL]HG�
+RVSLWDO�� $GGLV� $EDED� 8QLYHUVLW\�� (WKLRSLD�� 7LNXU�
$QEHVVD� 6SHFLDOL]HG� +RVSLWDO� LV� WKH� ODUJHVW� UHIHUUDO�
KRVSLWDO�LQ�WKH�FRXQWU\��SURYLGLQJ�VHUYLFHV�LQ�YDULRXV�
PHGLFDO�VSHFLDOWLHV��$PRQJ�WKHVH�LV� WKH�UDGLRWKHUDS\�
FHQWHU��ZKLFK�ZDV�LQDXJXUDWHG�LQ�2FWREHU�������7KH�
FHQWHU� LQFOXGHV� DQ� RXWSDWLHQW� GHSDUWPHQW� �23'��� DQ�
LQSDWLHQW�IDFLOLW\�ZLWK����EHGV��GD\�FDUH�FKHPRWKHUD�
S\�� UDGLRWKHUDS\��DQG�EUDFK\WKHUDS\� IDFLOLWLHV��7KHUH�
DUH�WZR�WHOHWKHUDS\�PDFKLQHV��RQH�/LQHDU�$FFHOHUDWRU�
�/,1$&�� DQG� RQH� &REDOW-��� �&R-����� KRZHYHU�� WKH�
&REDOW-���ZDV�QRW�IXQFWLRQLQJ�GXULQJ�WKLV�VWXG\��7KH�
/,1$&�PDFKLQH�ZDV�LQVWDOOHG�LQ������DQG�EHJDQ�LWV�
ILUVW� WUHDWPHQW� RQ�1RYHPEHU����������� DQG� LW� LV� VWLOO�
IXQFWLRQLQJ�ZHOO�GXULQJ� WKLV�VWXG\��$�&RPSXWHG�7R�
PRJUDSK\��&7��VFDQ�VLPXODWLRQ�IDFLOLW\�LV�DOVR�DYDLO�
DEOH�DW�WKH�FHQWHU��7KH�/,1$&�PDFKLQH�VHUYHV�DERXW�
��-���SDWLHQWV�GXULQJ�UHJXODU�ZRUNLQJ�KRXUV�DQG���-
���SDWLHQWV�GXULQJ�SDUW-WLPH��QLJKW���+HQFH��DSSUR[L�
PDWHO\� ��-���� SDWLHQWV� UHFHLYH� ERWK� SDOOLDWLYH� DQG�
FXUDWLYH�UDGLFDO� UDGLDWLRQ� WUHDWPHQW� ZLWKLQ� ��� KRXUV��
2Q�ZHHNHQGV��DERXW����SDWLHQWV�UHFHLYH�UDGLRWKHUDS\��
&XUUHQWO\�� WKH�UDGLRWKHUDS\�FHQWHU�KDV���VHQLRU�FOLQL�
FDO�RQFRORJLVWV����PHGLFDO�SK\VLFLVWV����UDGLDWLRQ�WKHU�
DS\� WHFKQRORJLVWV�����RQFRORJ\�QXUVHV�� DQG����FOLQL�
FDO�RQFRORJ\�UHVLGHQWV� 
 
6WXG\�SRSXODWLRQ�DQG�SHULRG 
7KH�VRXUFH�SRSXODWLRQ�FRQVLVWHG�RI�DOO�FDQFHU�SDWLHQWV�
UHIHUUHG�WR�7LNXU�$QEHVVD�6SHFLDOL]HG�+RVSLWDO
V�5D�
GLRWKHUDS\� FHQWHU�� ZKLOH� WKH� VWXG\� SRSXODWLRQ� FRP�
SULVHG�DOO�FDQFHU�SDWLHQWV�ZKR�PHW�WKH�HOLJLELOLW\�FUL�
WHULD��$OO�SDWLHQWV�ZKR�IXOILOOHG�WKH�HOLJLELOLW\�FULWHULD�
DQG�ZHUH� DYDLODEOH�GXULQJ� WKH� VWXG\�SHULRG�ZHUH� LQ�
FOXGHG�� DQG� WKHLU�PHGLFDO� UHFRUGV�ZHUH� DFFHVVHG� IRU�
WKH�VWXG\�� 7KHLU�VRFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�DQG�
FDQFHU�SURILOHV�ZHUH�GHVFULEHG�XQGHU�WKH�UHVXOWV��7KH�
VWXG\�ZDV�FRQGXFWHG�IURP�$SULO������WR�0DUFK�������
7KHLU� VRFLRGHPRJUDSKLF� FKDUDFWHULVWLFV� DQG� FDQFHU�
SURILOH�ZHUH�GHVFULEHG� 
 
(OLJLELOLW\�FULWHULD� 
3DWLHQWV� HOLJLEOH� IRU� FXUDWLYH� UDGLRWKHUDS\�� DJHG� ���
DQG�ROGHU��ZKR�SURYLGHG� LQIRUPHG�FRQVHQW�DQG�ZHUH�
DYDLODEOH� GXULQJ� WKH� VWXG\� SHULRG�� ZHUH� LQFOXGHG� LQ�
WKH� VWXG\�� 7KRVH� UHFHLYLQJ� SDOOLDWLYH� UDGLRWKHUDS\�
ZHUH� H[FOXGHG�� 7KH� UHDVRQ� ZH� H[FOXGHG� SHGLDWULF�
SDWLHQWV�IURP�RXU�VWXG\�LV�WKDW�ZH�IRFXVHG�RQ�SDWLHQWV�
ZKR�SUHVHQWHG�GXULQJ�RXU�VWXG\�SHULRG��$SULO������-�
0DUFK�������DQG�GLG�QRW� LQFOXGH� WKRVH� �SHGLDWULF�RU�
DGXOW��ZKR�KDG�DOUHDG\�VWDUWHG�57�EHIRUH�GDWD�FROOHF�
WLRQ�EHJDQ��'XULQJ�WKLV�SHULRG��WKHUH�ZHUH�RQO\�WKUHH�
SHGLDWULF� SDWLHQWV� ZKRVH� IDPLOLHV� GLG� QRW� DJUHH� WR�
SURYLGH� LQIRUPHG� FRQVHQW�� 7KHLU� IDPLOLHV� ZHUH� IR�
FXVHG�VROHO\�RQ�FOLQLFDO�SXUSRVHV�DQG�ZHUH�QRW�LQWHU�
HVWHG�LQ�JLYLQJ�FRQVHQW�IRU�UHVHDUFK�SXUSRVHV� 
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'DWD�FROOHFWLRQ 
7KH�VWXG\�XWLOL]HG��D�VWDQGDUGL]HG�TXHVWLRQQDLUH�LQ�ERWK�
$PKDULF�DQG�(QJOLVK��GHYHORSHG�ZLWK�H[SHUW�LQSXW�LQ�WKH�
ILHOG�� 7KH� FODULW\�� XQGHUVWDQGDELOLW\�� DQG� IORZ� RI� HDFK�
TXHVWLRQ� ZHUH� DVVHVVHG�� HQVXULQJ� WKDW� WKH� LQWHUYLHZ�
FRXOG� EH� FRPSOHWHG� LQ� DSSUR[LPDWHO\� ���PLQXWHV��'DWD�
ZHUH� FROOHFWHG� E\� WUDLQHG� KHDOWK� SURIHVVLRQDOV� WKURXJK�
IDFH-WR-IDFH� LQWHUYLHZV� DQG� E\� UHYLHZLQJ� PHGLFDO� UHF�
RUGV� IRU� DGGLWLRQDO� FOLQLFDO� FKDUDFWHULVWLFV�� 3DWLHQW� GH�
PRJUDSKLFV� DQG� FOLQLFDO� LQIRUPDWLRQ� ZHUH� FDSWXUHG��
(DFK� LQGLYLGXDO�ZDV�DVVLJQHG�D�XQLTXH�FRGH�ZULWWHQ�RQ�
WKH� TXHVWLRQQDLUHV� WR�PDLQWDLQ� FRQILGHQWLDOLW\�� 7KH� FRO�
OHFWHG� GDWD� ZHUH� VHFXUHO\� VWRUHG� LQ� ORFNHG� IDFLOLWLHV� WR�
HQVXUH� FRQILGHQWLDOLW\�� DQG� WKH� SULQFLSDO� LQYHVWLJDWRU�
FKHFNHG�WKH�GDWD�GDLO\�IRU�FRPSOHWHQHVV� 
 
'DWD�DQDO\VLV� 
6RFLRGHPRJUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWLFV�ZHUH�UHF�
RUGHG� DQG�PRQLWRUHG� GDLO\� IRU� FRPSOHWHQHVV�� $IWHU� HQ�
WHULQJ� WKH� GDWD� LQWR� DQ� ([FHO� VKHHW�� JUDSKV� DQG� WDEOHV�
ZHUH� FUHDWHG�� 7R� GHVFULEH� WKHVH� FKDUDFWHULVWLFV�� 6366�
YHUVLRQ����ZDV�XVHG�� DQG� WKH� UHVXOWV�ZHUH�SUHVHQWHG� DV�
IUHTXHQFLHV��SHUFHQWDJHV��DQG�PHDQ����6'��IRU�DJH�� 
 
(WKLFDO�FRQVLGHUDWLRQV� 
(WKLFDO� DSSURYDO� ZDV� REWDLQHG� IURP� WKH� ,QVWLWXWLRQDO�
5HYLHZ� %RDUG� �,5%�� RI� $GGLV� $EDED� 8QLYHUVLW\�� &RO�
OHJH� RI�+HDOWK� 6FLHQFHV��ZLWK� SURWRFRO� QXPEHU� �������
,0� 
 
5HVXOWV 
6RFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�VWXG\�SDUWLF�
LSDQWV 
%HWZHHQ�$SULO������DQG�0DUFK�������D�WRWDO�RI�����QHZ�
SDWLHQWV� XQGHUZHQW� UDGLRWKHUDS\� WUHDWPHQW�� ZLWK� ����
UHFHLYLQJ� SDOOLDWLYH� WKHUDS\� DQG� ���� UHFHLYLQJ� FXUDWLYH�
WKHUDS\�� 1RWDEO\�� WKH� QXPEHU� RI� FXUDWLYH� 57� WUHDWHG�
SDWLHQWV�ZDV� DERXW� KDOI� RI� WKH� QXPEHU� RI� SDOOLDWLYH�57�
WUHDWHG�SDWLHQWV��'XULQJ�RXU�VWXG\��ZH�REVHUYHG�WKDW�RQO\�
RQH� WHOHWKHUDS\� PDFKLQH� ZDV� DYDLODEOH� IRU� WUHDWLQJ� SD�
WLHQWV�� $V� D� UHVXOW�� HPHUJHQF\�� SDOOLDWLYH� SDWLHQWV� ZHUH�
JLYHQ� SULRULW\� RYHU� FXUDWLYH� SDWLHQWV�� ZKR� KDG� WR� ZDLW�
ORQJHU� IRU� WUHDWPHQW�� 7KLV� LV� WKH� PDLQ� UHDVRQ� ZK\� WKH�
QXPEHU� RI� FXUDWLYH� LQWHQW� UDGLDWLRQ� WKHUDS\� WUHDWPHQWV�
ZDV� VLJQLILFDQWO\� ORZHU� WKDQ� WKH� QXPEHU� RI� SDOOLDWLYH�
UDGLDWLRQ�WKHUDS\�WUHDWPHQWV� 
 
)URP� WKH� ���� FXUDWLYH�57� WUHDWHG� SDWLHQWV�� ��� RI� WKHP�
PHW�WKH�LQFOXVLRQ�FULWHULD�DQG�SURYLGHG�LQIRUPHG�FRQVHQW�
WR�SDUWLFLSDWH�LQ�WKH�VWXG\� 
 
,Q� WKLV� VWXG\�� WKHUH� ZHUH� ��� �������� IHPDOHV� DQG� ���
��������PDOHV�ZLWK�D�IHPDOH-WR-PDOH�UDWLR��)��0��RI������
���7KH�PHDQ� DJH�RI� WKH� VWXG\�JURXS�ZDV������ ���������
\HDUV��ZLWK� D� UDQJH�RI� ��� WR����\HDUV�� ,Q� WHUPV�RI� UHVL�
GHQF\��������RI�WKHP�ZHUH�XUEDQ�GZHOOHUV��DQG�WKH�RWK�
HUV��������ZHUH�IURP�UXUDO�VHWWLQJV��7KH�PRVW�VLJQLILFDQW�
SURSRUWLRQ� RI� SDWLHQWV� LQ� WKH� VWXG\� �������� ZHUH� IURP�
$GGLV� $EDED�� IROORZHG� E\� 2URPLD� ��������� $PKDUD�
��������� 6113� �������� DQG� RWKHU� UHJLRQV� ��������7KH�

PDMRULW\� RI� VWXG\� SDUWLFLSDQWV� �PRUH� WKDQ� �����
ZHUH� PDUULHG�� ZLWK� DOPRVW� KDOI� RI� WKHP� ��������
EHLQJ� XQHPSOR\HG� DQG� ������ HPSOR\HG� LQ� HLWKHU�
JRYHUQPHQW�RU�SULYDWH�LQVWLWXWLRQV��$ERXW�������RI�
SDWLHQWV� KDG� D�GLSORPD�RU� KLJKHU� HGXFDWLRQ��ZKLOH�
������ZHUH� LQ� WKH� UDQJH� RI� JUDGH� �-����8QIRUWX�
QDWHO\��DOPRVW�DOO�RI�WKH�VWXG\�SDUWLFLSDQWV���������
KDG�QR�DZDUHQHVV�RI�FDQFHU�GLVHDVH��7DEOH����� 
 
'LVFXVVLRQ� 
7KLV�VWXG\�LQYROYHG����SDWLHQWV�ZKR�UHFHLYHG�FXUD�
WLYH� UDGLRWKHUDS\�� FRPSULVLQJ� ��� IHPDOHV� DQG� ���
PDOHV��7KH�IHPDOH-WR-PDOH�UDWLR��)��0��ZDV��������
0RVW�RI�WKH�SDWLHQWV�UHVLGHG�LQ�XUEDQ�DUHDV��ZLWK�D�
VLJQLILFDQW� SURSRUWLRQ� OLYLQJ� LQ� $GGLV� $EDED�
��������DQG�2URPLD����������6LPLODU�VWXGLHV�FDU�
ULHG� RXW� LQ�&KLQD��1HSDO�� DQG� WKH�86$� KDYH� DOVR�
LQGLFDWHG� D� KLJKHU� SUHYDOHQFH� RI� FDQFHU� LQ� XUEDQ�
SRSXODWLRQV� FRPSDUHG� WR� UXUDO� SRSXODWLRQV� ���–
����� 7KH� PHDQ� DJH� RI� WKH� VWXG\� SDUWLFLSDQWV� ZDV�
��������������\HDUV��ZLWK�DQ�DJH�UDQJH�RI����WR����
\HDUV��$�VWXG\�FRQGXFWHG�LQ�1RUWK�:HVWHUQ�1LJHULD�
\LHOGHG�D�VLPLODU�PHDQ�DJH�RI������\HDUV�������&HU�
YLFDO� FDQFHU� LV� WKH� VHFRQG�PRVW� FRPPRQ� IRUP� RI�
FDQFHU� LQ� (WKLRSLD� ������ DQG� RXU� VWXG\� DOVR� RE�
VHUYHG� D� KHLJKWHQHG� QXPEHU� RI� FHUYLFDO� FDQFHU�
FDVHV�� 
 
0RUH� WKDQ� WKUHH-TXDUWHUV� RI� WKH� VWXG\�SDUWLFLSDQWV�
GLG� QRW� KDYH� DZDUHQHVV� DERXW� FDQFHU�� ZKLFK� LV� D�
PDMRU� SUREOHP� WKDW� KDV� EHHQ� REVHUYHG� LQ� PDQ\�
RWKHU� VWXGLHV� ������ � /RZ-OHYHO� DZDUHQHVV� DERXW�
FDQFHU�RU� LWV�ZDUQLQJ�VLJQV� LV� D� VLJQLILFDQW�EDUULHU�
WR�WLPHO\�GLDJQRVLV�DQG�WUHDWPHQW��RIWHQ�OHDGLQJ�WR�
DQ�DGYDQFHG�VWDJH�RI�WKH�GLVHDVH� 
)RU� LQVWDQFH��D�VWXG\�GRQH� LQ�-RUGDQ�UHYHDOHG� WKDW�
���� RI� FDQFHU� SDWLHQWV� LQ� WKH� FRXQWU\� DUH� GLDJ�
QRVHG�DW�DQ�DGYDQFHG�VWDJH������6LPLODUO\��UHVHDUFK�
GRQH� LQ� $XVWUDOLD� DQG� 'HQPDUN� UHSRUWHG� D� ORZ�
OHYHO�RI�DZDUHQHVV�DQG�NQRZOHGJH�IRU�DOO� W\SHV�RI�
FDQFHU����������,Q�$VLD��VWXGLHV�FRQGXFWHG�LQ�,UDQ��
0DOD\VLD�� DQG� 6DXGL� $UDELD� DOVR� UHYHDOHG� VLPLODU�
ILQGLQJV� ���–����� $� VWXG\� GRQH� LQ� WKH� 8QLWHG�
.LQJGRP� DOVR� VKRZHG� WKDW� FDQFHU� DZDUHQHVV� LV�
ORZ�DFURVV�DOO�HWKQLF�JURXSV�LQ�WKH�8.������ 
 
2XU� VWXG\� UHYHDOHG� D� ������ XQHPSOR\PHQW� UDWH��
DIIHFWLQJ� DSSUR[LPDWHO\� KDOI� RI� WKH� VWXG\� SDUWLFL�
SDQWV��)XUWKHUPRUH��DSSUR[LPDWHO\�RQH-WKLUG�RI�WKH�
SDUWLFLSDQWV� KHOG� D� GLSORPD� RU� KLJKHU� HGXFDWLRQ�
OHYHO�� �$PRQJ�RXU� VWXG\�SDUWLFLSDQWV��ZH� IRXQG���
�������� +,9� SRVLWLYH� FDVHV�� ZKHUH� DOO� RI� WKHP�
ZHUH� IHPDOHV� �VHYHQ� FHUYLFDO� DQG� RQH� EUHDVW� FDQ�
FHU�� SDWLHQWV�� � +LJKHU� SUHYDOHQFH� RI� +,9� ZDV�
GHPRQVWUDWHG� LQ� FDQFHU� SDWLHQWV� DURXQG� WKH� JOREH��
)RU�LQVWDQFH��D�VWXG\�FRQGXFWHG�WKUHH�\HDUV�DJR�LQ�
RXU� KRVSLWDO�� 7LNXU� $QEHVVD� 6SHFLDOL]HG�+RVSLWDO��
UDGLRWKHUDS\�FHQWHU��VKRZHG�WKDW�WKH�SUHYDOHQFH�RI�
+,9� DPRQJ� FHUYLFDO� FDQFHU� SDWLHQWV� ZDV� ������
����� 
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6RFLRGHPRJUDSKLF�FKDUDFWHULVWLFV 
9DULDEOH 1R���� 
*HQGHU   
)HPDOH ��������� 
0DOH �������� 
5HVLGHQF\   
8UEDQ �������� 
5XUDO �������� 
5HJLRQ   
$GGLV�$EDED �������� 
2URPLD �������� 
$PKDUD ������� 
6113 ������ 
2WKHUV ������ 
5HOLJLRQ   
2UWKRGR[ �������� 
3URWHVWDQW �������� 
0XVOLP ������ 
8QNQRZQ ������ 
0DULWDO�VWDWXV   
0DUULHG �������� 
6LQJOH ������� 
:LGRZHG ������ 
(GXFDWLRQ   
'LSORPD�	�DERYH �������� 
��–��� �������� 
1R�IRUPDO�HGXFDWLRQ �������� 
��-�� ������� 
2FFXSDWLRQ   
1RW�HPSOR\HG �������� 
(PSOR\HG �������� 
6WXGHQW ������ 
&DQFHU�DZDUHQHVV   
1R �������� 
<HV �������� 
&LJDUHWWH�VPRNLQJ   
<HV ������ 
1R �������� 
&OLQLFDO�FKDUDFWHULVWLFV   
710�6WDJHV   
(DUO\���,-,,$� �������� 
/RFDOO\�DGYDQFHG��,,%�–�,,,&� ������ 

$GYDQFHG��,9$�	�,9%� ������ 

6HURVWDWXV��+,9�   
3RVLWLYH ������� 
1HJDWLYH �������� 
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)LJXUH����7KH�RFFXU UHQFH�RI�FDQFHU � LQ�GLIIHUHQW�DJH�JURXSV�RI�SDWLHQWV�ZKR�XQGHUZHQW�FXUDWLYH�57�DW� WKH�
UDGLRWKHUDS\� FHQWHU� RI�7LNXU�$QEHVVD� 6SHFLDOL]HG�+RVSLWDO� EHWZHHQ�$SULO� ����� DQG�0DUFK� ������$GGLV�$EDED��
(WKLRSLD��1 ��� 
 
 
�����&OLQLFDO�FKDUDFWHULVWLFV�RI�WKH�VWXG\�SDUWLFLSDQWV� 
������RI�WKH�VWXG\�SDUWLFLSDQWV�ZHUH�+,9�SRVLWLYH��DQG�DOO�ZHUH�IHPDOHV��,Q�WHUPV�RI�FDQFHU�VWDJLQJ������RI�SD�
WLHQWV� KDG� ORFDOO\� DGYDQFHG� �VWDJHV� ,,%–,,,&�� FDQFHU��ZKLOH� ������KDG� HDUO\-VWDJH� �,-,,$�� FDQFHU� DQG� �����KDG�
DGYDQFHG-VWDJH��,9$�	�,9%��FDQFHUV��ILJ���� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJXUH� ���&OLQLFDO� JURXS� VWDJLQJ� RI� SDWLHQWV� ZKR� WRRN� FXUDWLYH� 57� DW� WKH� UDGLRWKHUDS\� FHQWHU � RI� 7LNXU �
$QEHVVD�6SHFLDOL]HG�+RVSLWDO�EHWZHHQ�$SULO������DQG�0DUFK��������$GGLV�$EDED��(WKLRSLD��1 ���� 
 

ZHUH�EHWZHHQ����DQG���������ZHUH�EHORZ����\HDUV�
RI� DJH�� DQG� ����� ZHUH� ��� \HDUV� ROG� RU� DERYH�� �VHH�
)LJ����� 

7KH� DJH� GLVWULEXWLRQ� RI� WKH� SDWLHQWV� VKRZHG� WKDW�
������ZHUH�EHWZHHQ�WKH�DJHV�RI����DQG�����������
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,Q�WKLV�VWXG\��PRVW�RI�WKH�SDWLHQWV��������������KDG�KHDG�DQG�QHFN�FDQFHU��IROORZHG�E\�FHUYLFDO�FDQFHU�����������
UHFWDO�FDQFHU��������������DQG�VDUFRPDV�������������7KH�LQFLGHQWV�RI�EUHDVW��SURVWDWH��+/�1+/��DQG�JOLREODVWRPD�
FDQFHUV�DUH�LQGLFDWHG�LQ�ILJXUH��� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJXUH� ��� 7\SH� RI� FDQFHU � DPRQJ� SDWLHQWV� ZKR� XQGHUZHQW� FXUDWLYH� 57� DW� UDGLRWKHUDS\� FHQWHU � RI� 7LNXU �
$QEHVVD�6SHFLDOL]HG�+RVSLWDO�EHWZHHQ�$SULO������DQG�0DUFK�������$GGLV�$EDED��(WKLRSLD��1 �����1 ���� 
 
 
%DVHG�RQ�SDWLHQWV
�UHVLGHQFH��DOO�QLQH�UHFWDO�FDQFHU�SDWLHQWV������������RXW�RI����FHUYLFDO�FDQFHU�SDWLHQWV����������
DQG�DOO�IRXU�EUHDVW�FDQFHU�SDWLHQWV��������UHVLGHG�LQ�XUEDQ�DUHDV��VHH�7DEOH���� 
 
 
 
7DEOH����'HVFU LSWLRQ�RI�&DQFHU � W\SH�DERXW� UHVLGHQFH�DUHD� LQ�FXUDWLYH�57� WUHDWHG�SDWLHQWV�DW� UDGLRWKHUDS\�
FHQWHU�RI�7LNXU�$QEHVVD�6SHFLDOL]HG�+RVSLWDO�EHWZHHQ�$SULO������DQG�0DUFK�������$GGLV�$EDED��(WKLRSLD��1 ����
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&DQFHU�W\SH 5HVLGHQFH�DUHD   
7RWDO 8UEDQ 5XUDO 

+HDG�	�QHFN ��������� ��������� �������� 

&HUYLFDO ��������� �������� �������� 

5HFWDO�FRORUHFWDO ������� ������� ������� 

6DUFRPD �������� �������� ������� 

%UHDVW ������� ������� ������� 

+/�1+/ �������� �������� ������� 

*OLREODVWRPD ������� ������� ������� 

%ODGGHU ������� ������� ������� 

*DVWULF ������� ������� ������� 

3URVWDWH ������� ������� ������� 

7RWDO �������� �������� �������� 
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7KH�VOLJKW�GLIIHUHQFH�ZLWK�RXU�ILQGLQJ�FRXOG�EH�GXH�WR�D�
GLIIHUHQFH� LQ� VDPSOH� VL]H��$� VLPLODU� VWXG\� FRQGXFWHG� LQ�
WKH� VDPH� KRVSLWDO� UHSRUWHG� ������ +,9� SRVLWLYH� FDQFHU�
SDWLHQWV��ZKLFK� LV� VLPLODU� WR�RXU�FXUUHQW� ILQGLQJ� ������$�
UHSRUW�IURP�WKH�*XLQHD�'RQND�8QLYHUVLW\�+RVSLWDO�VKRZV�
�����RI�+,9�FDVHV��7KH�SUHYDOHQFH�RI�+,9�LQ�WKLV�VWXG\�
LV� VPDOOHU� WKDQ� WKDW� RI� RXUV�� 7KLV�PD\�EH�GXH� WR�GLIIHU�
HQFHV� LQ� VDPSOH� VL]H�� VRFLRHFRQRPLF� VWDWXV�� DQG� RWKHU�
FXOWXUDO�DQG�JHRJUDSKLFDO�GLIIHUHQFHV����� 
 
%DVHG� RQ� FDQFHU� W\SH�� RXU� VWXG\� UHYHDOHG� ������ KHDG�
DQG�QHFN��������FHUYLFDO��������UHFWDO��DQG�DERXW�������
VDUFRPDV�� $� VXUYH\� FRQGXFWHG� LQ� WKH�8.�DQG�JOREDOO\�
UHYLHZV� WKH� HSLGHPLRORJ\� RI� KHDG� DQG� QHFN� FDQFHU�
�+1&���KLJKOLJKWLQJ�DQ�LQFUHDVLQJ�SUHYDOHQFH��SDUWLFXODU�
O\�RI�RURSKDU\QJHDO�FDQFHU�� 7KH�UHVHDUFK� LQGLFDWHV� WKDW�
+1&�DFFRXQWV� IRU�RYHU���������QHZ�FDVHV�DQG���������
GHDWKV�������7KH�SRVVLEOH� MXVWLILFDWLRQ� IRU� WKH�GLIIHUHQFH�
ZLWK� RXU� VWXG\�PD\� EH� GXH� WR� WKH� GLIIHUHQFH� LQ� VDPSOH�
VL]H�� 
,Q� WHUPV� RI� FDQFHU� VWDJHV�� RXU� VWXG\� IRXQG� WKDW� ����RI�
WKH� SDUWLFLSDQWV� KDG� ORFDOO\� DGYDQFHG� FDQFHUV�� ZLWK�
������RI�IHPDOHV�DQG�����RI�PDOHV�DIIHFWHG��������DQG�
����� RI� WKH� VWXG\� SDUWLFLSDQWV� KDG� HDUO\� DQG� DGYDQFHG�
VWDJHV�RI�WKH�GLVHDVH��UHVSHFWLYHO\�� 
2XU� ILQGLQJV� DUH� FRQVLVWHQW� ZLWK� D� VWXG\� FRQGXFWHG� LQ�
&KHQQDL��,QGLD��ZKLFK�UHSRUWHG�WKDW�����RI�EUHDVW�FDQFHU�
SDWLHQWV�KDG�ORFDOO\�DGYDQFHG�FDQFHU������� 
2XU� VWXG\� UHYHDOHG� WKDW� UHFWDO�� FHUYLFDO�� DQG�EUHDVW� FDQ�
FHUV�ZHUH�SUHYDOHQW�DPRQJ�XUEDQ� UHVLGHQWV��ZLWK�������
�������DQG������UHVSHFWLYHO\�� 
 
&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV 
7KLV�VWXG\�UHYHDOHG�WKDW�PRVW�RI�WKH�SDWLHQWV�WUHDWHG�ZLWK�
FXUDWLYH� 57� SUHVHQWHG� DW� WKH� ORFDOO\� DGYDQFHG� VWDJH� RI�
WKH� GLVHDVH��7KH� QXPEHU� RI� FXUDWLYH� LQWHQW� SDWLHQWV�ZDV�
DERXW� KDOI� RI� WKH� QXPEHU� RI� SDOOLDWLYH� SDWLHQWV�� $OPRVW�
DOO� RI� RXU� VWXG\� SDUWLFLSDQWV� ZHUH� QRW� DZDUH� RI� FDQFHU��
7KH�PDMRULW\�RI�WKH�SDWLHQWV�ZHUH�IHPDOHV�DQG�UHODWLYHO\�
\RXQJ� GXULQJ� WKH� WUHDWPHQW��:H� KDYH� REVHUYHG� WKDW� XU�
EDQ�ZRPHQ�DUH�PRUH�SURQH�WR�J\QHFRORJLF�PDOLJQDQFLHV�
WKDQ�UXUDO�ZRPHQ�DUH�� 
7KHUHIRUH��ZH� UHFRPPHQG� WKDW� DZDUHQHVV� UDLVLQJ� DERXW�
FDQFHU� WR� WKH� SXEOLF� LV�PDQGDWRU\� DV� LW� KHOSV� SHRSOH� WR�
UHSRUW�FDQFHU�V\PSWRPV�DW�DQ�HDUO\�VWDJH� 
$GGLWLRQDOO\��XQGHUVWDQGLQJ�GLIIHUHQFHV�LQ�FDQFHU�RFFXU�
UHQFH�EHWZHHQ�XUEDQ� DQG� UXUDO� UHVLGHQWV� KHOSV� LQ�GHYHO�

RSLQJ�WDUJHWHG�FDQFHU�SUHYHQWLRQ�DQG�FRQWURO�VWUDWH�
JLHV�� :H� DOVR� UHFRPPHQG� FRQGXFWLQJ� IXUWKHU� UH�
VHDUFK�ZLWK�D�ODUJH�VHW�RI�SDWLHQWV�� 
)XUWKHUPRUH�� WKH� JRYHUQPHQW� LQ� FRRSHUDWLRQ� ZLWK�
RWKHU� VWDNHKROGHUV�� VKRXOG� H[SDQG� FDQFHU� FHQWHUV�
DQG�LPSURYH�WKH�TXDOLW\�RI�FDUH�RI�FDQFHU�SDWLHQWV�DW�
ODUJH 
 
'HFODUDWLRQV� 
(WKLFV�DSSURYDO�DQG�FRQVHQW�WR�SDUWLFLSDWH 
(WKLFDO�DSSURYDO�ZDV�REWDLQHG�IURP�WKH�,5%�RI�$G�
GLV� $EDED�8QLYHUVLW\�� &ROOHJH� RI� +HDOWK� 6FLHQFHV��
DQG� LQIRUPHG� FRQVHQW� WR� SDUWLFLSDWH� ZDV� REWDLQHG�
IURP�WKH�VWXG\�SDUWLFLSDQWV��6LQFH�RXU�UHVHDUFK�XVHG�
KXPDQ�GDWD��RXU�VWXG\�ZDV�SHUIRUPHG�LQ�DFFRUGDQFH�
ZLWK�WKH�UHOHYDQW�JXLGHOLQHV�DQG�UHJXODWLRQV�VXFK�DV�
+HOVLQNL�GHFODUDWLRQV� 
 
&RQVHQW�IRU�SXEOLFDWLRQ� 
1RW�DSSOLFDEOH� 
 
$YDLODELOLW\�RI�GDWD�DQG�PDWHULDOV 
$OO�GDWD�JHQHUDWHG�RU�DQDO\]HG�GXULQJ�WKLV�VWXG\�DUH�
LQFOXGHG�LQ�WKLV�SXEOLVKHG�DUWLFOH� 
 
&RPSHWLQJ�,QWHUHVW 
7KH� DXWKRUV� GHFODUH� WKDW� WKH\� KDYH� QR� FRPSHWLQJ�
LQWHUHVWV�DPRQJ�WKHP�RU�ZLWK�DQ\�RWKHU�SDUWLHV� 
 
)XQGLQJ� 
$GGLV� $EDED� 8QLYHUVLW\� SURYLGHG� WKH� IXQGLQJ� IRU�
WKLV�ZRUN� 
 
$XWKRUVC�FRQWULEXWLRQV����� 
(�'��&RQFHLYHG��GHVLJQHG��ZURWH� WKH�SURSRVDO��FRO�
OHFWHG� WKH� GDWD�� DQDO\]HG�� LQWHUSUHWHG� WKH� GDWD�� DQG�
ZURWH� WKH�PDQXVFULSW��*�%��DQG�+�7��FRQFHLYHG� UH�
YLHZHG�WKH�SURSRVDO�DQG�PDQXVFULSW��(�6��UHYLHZHG�
WKH�PDQXVFULSW�DQG�IDFLOLWDWHG�GDWD�FROOHFWLRQ�DW� WKH�
VLWH�� $OO� DXWKRUV� UHYLHZHG� DQG� DSSURYHG� WKH� ILQDO�
PDQXVFULSW� 
 
$FNQRZOHGJPHQW� 
:H�DUH�JUDWHIXO�WR�$GGLV�$EDED�8QLYHUVLW\��7$6+-
57�FHQWHU��DQG�UDGLRWKHUDS\�WHFKQRORJLVWV�RI�7$6+-
57�FHQWHU�IRU�WKHLU�XQUHVHUYHG�KHOS�GXULQJ�WKH�VWXG\�
SHULRG� 
 

5HIHUHFHV� 
�� %UD\�)��/DYHUVDQQH�0��6XQJ�+��)HUOD\�-��6LHJHO�5/��6RHUMRPDWDUDP�,��HW�DO��*OREDO�FDQFHU�VWDWLVWLFV�

������*/2%2&$1�HVWLPDWHV�RI�LQFLGHQFH�DQG�PRUWDOLW\�ZRUOGZLGH�IRU����FDQFHUV�LQ�����FRXQWULHV��&$�
&DQFHU�-�&OLQ����������������–���� 

�� 6XQJ�+��)HUOD\�-��6LHJHO�5/��/DYHUVDQQH�0��6RHUMRPDWDUDP�,��-HPDO�$��HW�DO��*OREDO�&DQFHU�6WDWLVWLFV�
������*/2%2&$1�(VWLPDWHV�RI�,QFLGHQFH�DQG�0RUWDOLW\�:RUOGZLGH�IRU����&DQFHUV�LQ�����&RXQWULHV��
&$�&DQFHU�-�&OLQ�������0D\����������–���� 

�� 2PRWRVR�2��7HLER�-2��$WLED�)$��2ODGLPHML�7��3DLPR�2.��$WD\D�)6��HW�DO��$GGUHVVLQJ�FDQFHU�FDUH�LQHT�
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