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2%-(&7,9(��7R�GHWHUPLQH�WKH�YDOXH�RI�/XPERVDFUDO�DQJOH�LQ�QRUPDO�UDGLRJUDSKV�� 
0(7+2'2/2*<��7KH� /6$� KDV� EHHQ�PHDVXUHG� LQ� ODWHUDO� OXPERVDFUDO� VSLQH� UDGLRJUDSKV� WDNHQ� LQ� WKH�
UHFXPEHQW�SRVLWLRQ�LQ�����DGXOW�LQGLYLGXDOV�YLVLWLQJ�2UWKRSHGLFV�2XWSDWLHQW�'HSDUWPHQW��%DTDL�0HGLFDO�
8QLYHUVLW\�+RVSLWDO�IURP����–����2FWREHU�������ZLWK�UHFHQW�RQVHW��OHVV�WKDQ���ZHHNV��QRQ�WUDXPDWLF�ORZ�
EDFN� SDLQ� ZLWKRXW� UDGLFXORSDWK\� DQG� UDGLRJUDSKLFDOO\� YHUWHEUDO� DEQRUPDOLW\�� 6LPSOH� UDQGRPL]HG�
SUREDELOLW\�VDPSOLQJ�WHFKQLTXH�ZDV�XVHG� 
5(68/76��/XPERVDFUDO�DQJOH��/6$��RI�RXU�SRSXODWLRQ�LV�������GHJUHHV��0HDQ�DQJOH�RI�DGXOW�PDOH�ZDV�
���GHJUHHV��ZKHUHDV�PHDQ�DQJOH�LQ�DGXOW�IHPDOH�ZDV�����GHJUHHV� 
&21&/86,21��3UHVHQW�VWXG\�HVWDEOLVKHG�WKDW�WKHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�/6$�EHWZHHQ�WZR�DJH�
JURXSV�DQG�VH[��0HDQ�/XPERVDFUDO�DQJOH�LQ�RXU�VWXG\�JURXS�LV������7KLV�LV�D�PLOHVWRQH�FURVV-VHFWLRQDO�
VWXG\� IRU� GHWHUPLQLQJ� WKH� YDULDWLRQV� RI� /6$� LQ� RXU� VSHFWUXP� RI� SDWLHQWV�� ,Q� IXWXUH�� DXWKRU� DLPV� WR�
LQFUHDVH�WKH�VSHFWUXP�RI�SRSXODWLRQ�DQG�ZLOOLQJ�WR�GR�D�PXOWLFHQWHU�VWXG\�WR�GHWHUPLQH�/6$�YDOXH�RQ�D�
ODUJHU�VFDOH� 

.(<:25'6��/RUGRVLV��/XPERVDFUDO�DQJOH��/6$���6SLQR�SHOYLF�DOLJQPHQW��63$�� 

,1752'8&7,21 

/XPEDU�VSLQH� LV�QRUPDOO\� FXUYHG�DQWHULRUO\� LQ�VDJLWWDO�
SODQH� ZKLFK� LV� NQRZQ� DV� WKH� OXPEDU� ORUGRWLF� FXUYH���
$FFRUGLQJ� WR� OLWHUDWXUH�� WKLV� DQWHULRU� FRQYH[LW\�
GHYHORSV�HDUOLHU�LQ�ILUVW�\HDU�RI�OLIH�DV�QDWXUH�PDQDJHV�
WKH�VWDQGLQJ�SRVWXUH�RI�FKLOG�EHIRUH�LQLWLDWLQJ�IRUHPRVW�
VWHSV�� +RZHYHU�� UHFHQW� OLWHUDWXUH� KDV� VKRZQ� ����
OXPERVDFUDO� ORUGRVLV� LQ� KXPDQ� IHWXV¶V� PRUSKRORJ\�
VXJJHVWLQJ� LWV� JHQHWLF� RULJLQ��� 7KLV� ORUGRVLV� JURZV�
JUDGXDOO\� ZLWK� WKH� GHYHORSPHQW� RI� VSLQH� WLOO� DYHUDJH�
DJH� RI� ��� \HDUV��� )DLOXUH� RI� FKLOGUHQ� DWWDLQLQJ� HUHFW�
SRVWXUH� UHVXOWV� LQ� OXPEDU� ORUGRVLV� DQG� JURZWK�
UHWDUGDWLRQ� PD\� UHVXOWV� LQ� GHOD\� LQ� RQVHW� RI�
SK\VLRORJLFDO� OXPEDU� ORUGRVLV��� 7R� PHDVXUH� WKLV�
SK\VLRORJLFDO� FXUYH�� VHYHUDO� WHFKQLTXHV� KDYH� EHHQ�
LQWURGXFHG�� 7KHVH� WHFKQLTXHV� LQFOXGH� IOH[LEOH� UXOHUV���
UDGLRJUDSK\��� JRQLRPHWU\��� VRIWZDUH� PHWKRGV���� DQG�
LQFOLQRPHWHUV���� 5DGLRJUDSKLFDO� DQDO\VLV� UHPDLQV� WKH�
JROG�VWDQGDUG��� 
7KH� OXPERVDFUDO� DQJOH� �/6$�� LV� DOVR� FDOOHG� DV� WKH�
³VDFUDO� DQJOH´�RU� WKH� ³)HUJXVRQ
V�DQJOH´����7KH�DQJOH�
LV�PHDVXUHG�E\� MRLQLQJ�D� OLQH�DFURVV� WKH�SODQH�RI� WKH�
VXSHULRU�PDUJLQ�RI�WKH�VDFUXP�DQG�D�KRUL]RQWDO�OLQH��$�
VWXG\�FRQGXFWHG�LQ�6RXWKHDVW�1LJHULD�IRXQG�WKH�PHDQ�
/6$� WR� EH� ������ ���� ZKLOH� DQRWKHU� VWXG\� IURP� 1HSDO�
FRQFOXGHG�WKDW�1HSDOHVH�SRSXODWLRQ�KDG�D�PHDQ�/6$�
RI�������������7LOO�WRGD\�QR�GDWD�KDV�EHHQ�SXEOLVKHG�WR�
GHWHUPLQH� WKH� QRUPDO� YDOXHV� RI� WKHVH� DQJOHV� LQ�
3DNLVWDQL� SRSXODWLRQ�� WR� GHWHUPLQH� DEQRUPDOLWLHV� OLNH�
K\SR-�� K\SHU-ORUGRVLV�� ,W� LV� LPSRUWDQW� WR� NQRZ� WKH�

QRUPDO� YDOXH� RI� WKLV� DQJOH� WR� GLDJQRVH� YDULDWLRQV�
UHODWHG�WR�SDWKRORJLFDO�FRQGLWLRQV�LQ�SDWLHQW�ZLWK�ORZHU�
EDFN� SDLQ�� ,Q� DOO�� FXUUHQW� VWXG\� LV� LQLWLDO� VWHS� DQG�
PLOHVWRQH�VWXG\�WR�GHWHUPLQH�WKH�YDOXH�RI�QRUPDO�/6$�
DQG� LWV� YDULDWLRQV� LQ� RXU� SDUW� RI� WKH� ZRUOG�� $XWKRUV�
VXJJHVW� DQG� GHWHUPLQH� WR� GR� VWXG\� RQ� ODUJHU� PXOWL�
FHQWULF�VWXG\�LQ�IXWXUH�� 

0(7+2'2/2*< 

7KH� /6$�ZDV�PHDVXUHG� LQ� ODWHUDO� OXPERVDFUDO� VSLQH�
UDGLRJUDSKV� WDNHQ� LQ� WKH� UHFXPEHQW� SRVLWLRQ� LQ� ����
DGXOW� LQGLYLGXDOV� YLVLWLQJ� 2UWKRSHGLFV� 2XWSDWLHQW�
'HSDUWPHQW� RI� )DWLPD� +RVSLWDO�� %DTDL� 0HGLFDO�
8QLYHUVLW\� IURP� ��� –� ��� 2FWREHU� ������ ZLWK� UHFHQW�
RQVHW� �OHVV� WKDQ� �� ZHHNV�� QRQ� WUDXPDWLF� ORZHU�
EDFNDFKHQRW� DVVRFLDWHG� ZLWK� VHQVRU\� RU� PRWRU�
QHXURSDWK\� DQG� ZLWK� QR� UDGLRJUDSKLF� YHUWHEUDO�
DEQRUPDOLW\� DIIHFWLQJ� WKH� GHJUHH� RI� QRUPDO� OXPEDU�
ORUGRVLV�� 6LPSOH� UDQGRPL]HG� SUREDELOLW\� VDPSOLQJ�
WHFKQLTXH�ZDV�XVHG��$OO�SDWLHQWV�EHWZHHQ���-���\HDUV�
ZHUH�LQFOXGHG�DIWHU�WDNLQJ�LQIRUPHG�FRQVHQW��7KH�GDWD�
ZDV� JURXSHG� LQWR� WZR� DJH� JURXSV�� *URXS� $� ���-���
\HDUV�� DQG� *URXS� %� ���-��� \HDUV��� 3DWLHQW� ZLWK� OHVV�
WKDQ� ��� \HDUV�� YHUWHEUDO� DQRPDOLHV�� UDGLFXORSDWKLHV�
DQG� ZLWK� KLVWRU\� RI� WUDXPD� ZHUH� H[FOXGHG�� 7KH� /6$�
IRUPHG�EHWZHHQ�D�OLQH�DFURVV�WKH�SODQH�RI�WKH�VXSHULRU�
PDUJLQ�RI�6��DQG�D�KRUL]RQWDO� OLQH��ZDV�PHDVXUHG�E\�
PRXQWLQJ� HDFK� UDGLRJUDSK� RQ� D� YLHZLQJ� VFUHHQ� ZLWK�
JRRG� LOOXPLQDWLRQ�� 7KH� DQJOH� ZDV� PHDVXUHG� LQ�
GHJUHHV�XVLQJ�D�JRQLRPHWHU��$OO�PHDVXUHPHQWV�KDYH�
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EHHQ� WDNHQ� E\� VLQJOH� TXDOLILHG� RUWKRSHGLF� VXUJH� RQWR�
DYRLG� LQWHU-REVHUYHU� YDULDELOLW\�� 9DULDWLRQ� RI� /6$�
EHWZHHQ� WKH� WZR� DJH� JURXSV� DQG� DOVR� EHWZHHQ� WZR�
VH[HV�KDV�EHHQ�FRPSDUHG�XVLQJ�FKL-VTXDUH�WHVW��7KH�
GDWD�KDV�EHHQ�DQDO\]HG�E\�6366�6WDWLVWLFV�YHUVLRQ����
DQG�3������ZDV�FRQVLGHUHG�VLJQLILFDQW�� 

5(68/76 

/XPERVDFUDO� DQJOH� �/6$�� RI� RXU� SRSXODWLRQ� LV� �����
GHJUHHV�� 0HDQ� DQJOH� LQ� *URXS� $� ZDV� ����� GHJUHHV�
DQG�LQ�*URXS�%�ZDV������GHJUHHV�UHVSHFWLYHO\��0HDQ�
DQJOH� RI� DGXOW�PDOH� ZDV� ��� GHJUHHV�� ZKHUHDV�PHDQ�
DQJOH�LQ�DGXOW�IHPDOH�ZDV����GHJUHHV� 

',6&866,21 

/XPERVDFUDO� DQJOH� �/6$�� LV� RQH� RI� WKH� FUXFLDO�
UDGLRJUDSKLF�DQJOHV�ZKLFK� LV�FRPPRQO\�PHDVXUHG�E\�
WKH�)HUJXVRQ
V�WHFKQLTXH��-����)LJXUH�,��� 
*UHDW� YDULDWLRQV� KDYH� EHHQ� UHSRUWHG� LQ� OLWHUDWXUH� LQ�
FRQWH[W�RI�WKH�YDOXH�RI�/6$�YDU\LQJ�IURP�SRSXODWLRQ�WR�
SRSXODWLRQ��7DEOH�,��� 
$Q� DPSOH� YDULDELOLW\� LQ� VSLQR–SHOYLF� DOLJQPHQW� �63$��
DQG� LWV� LQIOXHQFH� RQ� OXPEDU� ORUGRWLF� FXUYH� KDV� EHHQ�
GHVFULEHG� E\� 5RXVVRXO\� 3� ������DQG� UHFRJQLWLRQ� RI�
FKDQJHV� LQ� VSLQRSHOYLF� DQDWRP\� DQG� DOLJQPHQW� LV�
FUXFLDO� ZKHQ� WUHDWLQJ� SDWLHQWV� ZLWK� VSLQH� UHODWHG�
SUREOHPV�� )XUWKHUPRUH� WKH� OXPERVDFUDO� MXQFWLRQ� KDV�
EHHQ� D� GHPDQGLQJ� DUHD� RI� VSLQH� ERWK� DQDWRPLFDOO\�
DQG�PHFKDQLFDOO\��� 

),*85(�,��6&+(0$7,&�',$*5$0�0($685(0(17�
2)�/6$�21�/$7(5$/�/80%26$&5$/�;-5$< 

$VVRFLDWLRQ� RI� DJH�� SRVWXUH� DQG� VH[� LQ� YDULDWLRQ� RI�
GHJUHHV� RI� OXPEDU� ORUGRVLV� LV� XQFOHDU�� /LWHUDWXUH�
FOHDUO\� VKRZHG� WKDW� ELUWK� GHIHFWV�� GHJHQHUDWLYH�
GLVHDVHV�� WUDXPD� DQG� LQIODPPDWRU\� FRQGLWLRQV� DIIHFW�
WKH� GHJUHHV� RI� OXPEDU� ORUGRVLV�� +RZHYHU� WR� UHGXFH�
ELDV��DGXOW�SRSXODWLRQ�KDV�EHHQ�LQFOXGHG�LQ�WKH�FXUUHQW�
VWXG\� ZLWK� QR� VSLQDO� GHIRUPLW\� DQG� SDWKRORJ\�� :H�
XWLOL]HG� UDGLRJUDSKLF� PHWKRGV� IRU� PHDVXUHPHQW� DV�
UDGLRJUDSKLF� PHWKRG� RI� PHDVXULQJ� /6$� LV� JROG�
VWDQGDUG�DQG�UHOLDEOH�������$OO� WKH� UHDGLQJV�KDYH�EHHQ�
REVHUYHG�E\�VLQJOH�RUWKRSHGLF�VXUJHRQ�VR�DV�WR�DYRLG�
LQWHU-REVHUYHU�GLVFUHSDQF\� 
0RVW�RI�WKH�SUHYLRXV�VWXGLHV�LQFOXGHG�PDOH�SRSXODWLRQ�

LQ� WKHLU� VWXGLHV�� FXUUHQW� VWXG\� LV� D� ODQGPDUN� VWXG\�
HQUROOLQJ�ERWK�WKH�JHQGHUV��)LJXUH�,,���KHQFH�ZH�ZHUH�
DOVR� DEOH� WR� FRPSDUH� WKH� YDOXH� RI� /6$� LQ� PDOH� DQG�
IHPDOH� SRSXODWLRQ�� KRZHYHU� WKHVH� YDOXHV� ZHUH� QRW�
VWDWLVWLFDOO\�VLJQLILFDQW��S ������� 

),*85(�,,��6+2:('�)5(48(1&<�2)�0$/(�$1'�
)(0$/(�,1�180%(56�$1'�0($1�/6$ 

),*85(�,,,��6+2:,1*�*5$3+,&$/�
5(35(6(17$7,21�2)�/6$�%(7:((1�$*(�
*52836 

�������*URXS�$��DJH���������*URXS�%��DJH�!��� 

2XU�VWXG\�KDV�VKRZQ�WKDW�WKH�/6$�RI�RXU�SRSXODWLRQ�LV�

0HDVXUHPHQW�RI�/XPERVDFUDO�$QJOH�LQ�1RUPDO�5DGLRJUDSKV 

��� 

$XWKRU�� 
\HDU�RI�3XEOLFDWLRQ 6WXG\�W\SH *HQGHU 0HDQ�/6$�

�LQ�GHJUHH� 

0LWFKHO������ 1RW�PHQWLRQHG 0DOH ��� 

6SOLWKRII������ 3URVSHFWLYH
�UHFXPEHQW� 0DOH ��� 

+HOOHPV�DQG�NHDW����� 5HWURVSHFWLYH��
�HUHFW� 0DOH ��� 

0DGXIRUD�HW�DO������ 3URVSHFWLYH
�UHFXPEHQW� 0DOH ��� 

2NSDOD�VWXG\������ 5HWURVSHFWLYH
�UHFXPEHQW� %RWK ����� 

8PHVK������ 3URVSHFWLYH���
&7�EDVHG %RWK ����� 

&XUUHQW�VWXG\ 3URVSHFWLYH��
UHFXPEHQW� %RWK ��� 

7$%/(�,��&203$5,621�2)�0($1�/6$�,1� 
',))(5(17�678',(6 
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�����-� ���� 3URVSHFWLYH� VWXG\� E\� 6SOLWKRII� &$� �������
UHFRUGHG�WKH�YDOXHV�RI�/6$���-����LQ�����VXEMHFWV�RI�
WKHLU� SRSXODWLRQ�� $� VWXG\� E\� 0LWFKHOO� *$� �������

UHSRUWHG� DQ� DYHUDJH� /6$� RI� ���� LQ� ��� LQGLYLGXDOV�� $�
UHWURVSHFWLYH�VWXG\�RI�����1LJHULDQ�SRSXODWLRQ�VKRZHG�
PHDQ�/6$�RI�����������$�SURVSHFWLYH�VWXG\�XVLQJ�����
UDGLRJUDSKV�RI�DGXOW�LQGLYLGXDOV�E\�0DGXIRUR�&�HW�DO�����
UHSRUWHG�/6$�YDOXH�RI��������������,W�IXUWKHU�FRQFOXGHG�
WKDW�OXPERVDFUDO�DQJOH�GRHV�QRW� LQFUHDVH�VLJQLILFDQWO\�
DIWHU�WKH�DJH���–���\HDUV��:H�DOVR�IRXQG�WKDW�WKHUH�LV�
QR�VLJQLILFDQW�GLIIHUHQFH�RI�/6$�LQ�LQGLYLGXDOV�OHVV�WKDQ�
��� \HDUV� WKDQ� WKRVH� ZLWK� PRUH� WKDQ� ��� DJH� JURXS�

�)LJXUH�,,,�� 
2XU� PDOH� SRSXODWLRQ� /6$� ������ LV� ��� ORZHU� WKDQ�
7UR\DQRYLFK� 6-� �������DQG�+HOOHPV� +� ������� VWXGLHV�
GRQH�ZLWK�HUHFW�SRVWXUH�DQG����OHVV�IURP�6SOLWKRII�&$�
������� DQG� 2NSDOD� )R� ������� VWXGLHV� GRQH� LQ�
UHFXPEHQW�SRVLWLRQ� 
6WXG\� E\� .KDQDO� 83� ������� UHFRUGHG� PHDQ� /6$� RI�
������ RQ� FRPSXWHG� WRPRJUDSK\�� ��� OHVVHU� WKDQ� RXU�
SRSXODWLRQ�� � +LV� VWXG\� VKRZHG� VWDWLVWLFDOO\� VLJQLILFDQW�
GLIIHUHQFH� LQ� /6$� YDOXH� DPRQJ� PDOH� DQG� IHPDOH�
JHQGHU�� KRZHYHU� RXU� YDOXHV� RI� /6$� DPRQJ� ERWK� WKH�
JHQGHUV� DUH� QRW� FRPSDUDEOH�� )XUWKHUPRUH�� LQVWDELOLW\�
KDV� QRW� EHHQ� REVHUYHG� LQ� LQGLYLGXDOV� KDYLQJ� /6$�
JUHDWHU�WKDQ������ZKLFK�LV� LQ�FRQWUDVW�WR�)HUJXVRQ�$%�
�������ILQGLQJ� 
7KH� VWUHQJWK� RI� WKH� FXUUHQW� VWXG\� LV� WKDW� LW¶V� D� FURVV-
VHFWLRQDO� VWXG\� ZLWK� VWDQGDUGL]HG� UDGLRJUDSKLF�
HYDOXDWLRQ� E\� D� VLQJOH� H[SHULHQFHG� RUWKRSHGLF�
VXUJHRQ� KHQFH� WKH� SUREDELOLW\� RI� LQWHU-REVHUYHU�
GLVFUHSDQF\� LV� IDU� OHVV�� 6HFRQGO\�� FXUUHQW� VWXG\�
LQYROYHV�ERWK�JHQGHUV�WR�GHWHUPLQH�GLIIHUHQFH�RI�/6$�
EHWZHHQ�WKH�WZR� 

&21&/86,21 

3UHVHQW� VWXG\� HVWDEOLVKHG� WKDW� WKHUH� LV� QR� VLJQLILFDQW�
GLIIHUHQFH� LQ� /6$� EHWZHHQ� WZR� DJH� JURXSV� DQG� VH[��
0HDQ� /XPERVDFUDO� DQJOH� LQ� RXU� VWXG\� JURXS� LV� �����
7KLV� LV� D� PLOHVWRQH� FURVV-VHFWLRQDO� VWXG\� IRU�
GHWHUPLQLQJ� WKH� YDULDWLRQV� RI� /6$� LQ� RXU� VSHFWUXP�RI�
SDWLHQWV�� ,Q� IXWXUH�� DXWKRU� DLPV� WR� LQFUHDVH� WKH�
VSHFWUXP�RI�SRSXODWLRQ�DQG�ZLOOLQJ�WR�GR�D�PXOWLFHQWHU�
VWXG\�WR�GHWHUPLQH�/6$�YDOXH�RQ�D�ODUJHU�VFDOH� 

(WKLFDO� SHUPLVVLRQ�� %DTDL� 0HGLFDO� 8QLYHUVLW\�
3HUPLVVLRQ�/HWWHU�1R��%08-(&���-����-����GDWHG���-
��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

$87+25�&2175,%87,216 

1DTYL�6=*�� ,GHD��'HVLJQ��$QDO\VLV��:ULWLQJ 
$OL�$��:ULWLQJ�� /LWHUDWXUH�5HYLHZ 
6LGGLTXL�$�� 6XSHUYLVLRQ��:ULWLQJ 
$OL�6'�� :ULWLQJ��/LWHUDWXUH�UHYLHZ 
4XUHVKL�0�� 'DWD�&ROOHFWLRQ��/LWHUDWXUH�UHYLHZ 
$OLXGGLQ�$0�� /LWHUDWXUH�UHYLHZ 

5()(5(1&(6 

�� %RJGXN� 1�� &OLQLFDO� DQDWRP\� RI� WKH� OXPEDU� VSLQH�
DQG�VDFUXP��(OVHYLHU�+HDOWK�6FLHQFHV��1HZ�<RUN���
(OVHYLHU�&KXUFKLOO�/LYLQJVWRQ���������� 

�� %HDVOH\� 0�� /XPEDU� /RUGRVLV�� ������ $YDLODEOH�
IURP�� KWWS���ZZZ�&DUWD�DQWKURSRJHQ\�� RUJ� PRFD�
WRSLFV�OXPEDU-ORUGRVLV� 

�� 2OLYHU�-��0LGGOHGLWFK�$��)XQFWLRQDO�DQDWRP\�RI�WKH�
VSLQH�� ,Q�� )XQFWLRQDO� $QDWRP\� RI� WKH� 6SLQH��
%XWWHUZRUWK-+HLQHPDQQ������ 

�� 5RXVVRXO\�3��*ROORJO\�6��%HUWKRQQDXG�(��'LPQHW�
-�� &ODVVLILFDWLRQ� RI� WKH� QRUPDO� YDULDWLRQ� LQ� WKH�
VDJLWWDO�DOLJQPHQW�RI�WKH�KXPDQ�OXPEDU�VSLQH�DQG�
SHOYLV� LQ� WKH� VWDQGLQJ� SRVLWLRQ�� 6SLQH� �3KDOD� 3D�
������� ������ ������� ���-���� GRL�� �����������EUV��
��������������������� 

�� $UXQDNXO�5��0HW]JHU�0��.DQLP�/��%DH�+��.URSI�0��
'HODPDUWHU� 5�� 5DGLRJUDSKLF� $QDO\VLV� RI� WKH�
/XPERVDFUDO� -XQFWXUH�� ,V� 7KHUH� D� &ULWLFDO� 6DFUDO�
$QJOH�IRU�7RWDO�'LVF�5HSODFHPHQW"�$VLDQ�6SLQH�-��
������ ������� ���-���� GRL���������DVM������������
��� 

�� 5HLFKPDQQ� 6�� /HZLQ� 7�� 7KH� GHYHORSPHQW� RI� WKH�
OXPEDU�ORUGRVLV��$UFK�2UWKRS�8QIDOO-&KLU����������
��������-����GRL���������%)�������� 

�� GH�2OLYHLUD�76��&DQGRWWL�&7��/D�7RUUH�0��3HOLQVRQ�
33��)XUODQHWWR�76��.XWFKDN�)0��HW�DO��9DOLGLW\�DQG�
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