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2%-(&7,9(�� 7R� DVVHVV� WKH� DFFHSWDELOLW\�� VDWLVIDFWLRQ� DQG� VDIHW\� RI� 3RVWSDUWXP� ,QWUDXWHULQH�
&RQWUDFHSWLYH�'HYLFH��33,8&'��LQ�ZRPHQ�DW�WHUWLDU\�FDUH�KRVSLWDO�DW�3DNLVWDQ� 
0(7+2'2/2*<��5HWURVSHFWLYH�UHYLHZ�RI�UHFRUGV�RI������ZRPHQ�ZKR�UHFHLYHG�33,8'�DW�'HSDUWPHQW�RI�
2EVWHWULFV�DQG�*\QHFRORJ\�DW�/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�DQG�+HDOWK�6FLHQFHV�-DPVKRUR�IURP�$XJXVW�
����� WR� -XO\� ������ 6DPSOH� ZDV� VHOHFWHG� XVLQJ� QRQ� SUREDELOLW\� FRQYHQLHQW� VDPSOLQJ� WHFKQLTXH� DQG�
LQFOXGHG� DOO� WKH� ZRPHQ� ZKR�ZHUH� RIIHUHG� 33,8&'� GXULQJ� WKH� DERYH� JLYHQ� SHULRG�� 'HPRJUDSKLF� DQG�
UHSURGXFWLYH� LQIRUPDWLRQ�ZDV� UHFRUGHG��:RPHQ¶V�VDWLVIDFWLRQ�ZLWK�33,8&'�DQG�SUREOHPV� UHODWHG� WR� LW�
ZHUH�QRWHG�DW���ZHHNV�IROORZ�XS��'DWD�ZDV�DQDO\]HG�XVLQJ�6366�Y����� 
5(68/76�� 'XULQJ� JLYHQ� WLPH� ������� ZRPHQ� ZHUH� GHOLYHUHG� DQG� ������ ZRPHQ� ZHUH� FRXQVHOHG� IRU�
33,8&'�RXW� RI�ZKLFK� ������SDWLHQWV� DJUHHG� IRU� 33,8&'�� $FFHSWDQFH� UDWH� IRU�33,8&'�ZDV�������� 7KH�
0HDQ� DJH� �� 6'� DQG�PHDQ� SDULW\� �� 6'� ���������� \HDUV� DQG� ��������� UHVSHFWLYHO\�� 33,8&'�ZDV� SODFHG�
GXULQJ�SRVWSODFHQWDO�DQG�SRVWSDUWXP�SHULRG� LQ������������DQG�������������ZRPHQ�UHVSHFWLYHO\��2XW�RI�
����� ZKR� UHWXUQHG� IRU� IROORZ� XS� ������������ ZHUH� VDWLVILHG� DQG� ��������� UHTXHVWHG� IRU� UHPRYDO���
([SXOVLRQ�RI�33,8&'�ZDV�QRWHG�LQ�RQO\����������RI�ZRPDQ� 
&21&/86,21�� :RPHQ� FRPLQJ� IRU� KHDOWK� IDFLOLW\� GHOLYHU\� ZHUH� KDYLQJ� KLJK� OHYHO� RI� DFFHSWDQFH� IRU�
33,8&'��0DMRULW\�RI�ZRPHQ�ZHUH�ZLOOLQJ�WR�FRQWLQXH�LW�DV�D�PHWKRG�RI�FRQWUDFHSWLYH�GXH�WR�IHZHU�VLGH�
HIIHFWV�DQG�KLJK�OHYHO�RI�VDWLVIDFWLRQ� 

.(<�:25'6��33,8&'��&RQWUDFHSWLRQ��3RVWSDUWXP�)3�� 

,1752'8&7,21 

)DVW� GHYHORSPHQW� LQ� SHRSOH� LV� JHQHUDWLQJ� ILQDQFLDO�
LVVXHV� RQ� RQH� KDQG� ZKLOH� RQ� WKH� GLYHUVH� KDQG� LW�
VSHFLILFDOO\� ZLOO� H[SDQG� WKH� ZHOOEHLQJ� UHODWHG�
LQFRQYHQLHQFHV�XQFRPPRQO\�WKH�FKDUJH�RI�REVWHWULFDO�
GUHDULQHVV�DQG�PRUWDOLW\���7KH�H[FOXVLYHO\�DQVZHU� IRU�
WKLV� LV� FRQWURO� RI� QHZERUQ� FKLOG� FRQYH\DQFH� WKURXJK�
IDPLO\� XQLW� DUUDQJLQJ�� $OEHLW� SURSK\ODFWLF�
FRPSUHKHQVLRQ� LQ� 3DNLVWDQ� LV� WUXO\� RYHU� WKH� WRS�
�!����� UHJDUGOHVV� WKH�SUHYHQWDWLYH�HYHQW� UDWH� �&35��
LV� ORZ�,-H���������2QH�DVWRQLVKLQJ�UHDVRQ�IRU� WKLV� ORZ�
&35� LV� VRFLR-VRFLDO� VHWXS� RI� 3DNLVWDQ� LQ� ZKLFK�
GLVUHJDUGLQJ� DELOLW\� RI� FRQFHSWLYH� DJH� IHPDOH� GRHV�
QHYHU� DJDLQ� QHHG� WKHP� WR� DFKLHYH� WKH� PHGLFLQDO�
VHUYLFHV� FHQWHU� IRU� JHWWLQJ� D� SUHYHQWDWLYH� WHFKQLTXH�
EHWZHHQ�WZR�SUHJQDQFLHV��� 
,W� LV� H[FHSWLRQDOO\� EDVLF� WR� VHH� WKDW� IRU� VRPH�� VXFK�
ODGLHV�WUDQVSRUW�LV�D�UHPDUNDEOH�RSSRUWXQLW\�WR�WDNH-XS�
D�SURSK\ODFWLF�VWUDWHJLHV� OLNH� LQWUDXWHULQH�SUHYHQWDWLYH�
XQLWV� �,8&'V��� ,8&'� LV� ���� PDJQLILFHQW� LQ� KDOWLQJ�
SUHJQDQF\��� :RUOGZLGH�� WKH� ,8&'� LV� PRVW� ZLGHO\�
XWLOL]HG� UHYHUVLEOH� SUHYHQWDWLYH� PHWKRGRORJ\� DV� LW�
NHHSV� DQ� H[SHFWHG� ���PLOOLRQ� XQZDQWHG� SUHJQDQFLHV�
IRU�HYHU\� \HDU��7KH� ,8&'� UHPDLQV�PDJQLILFHQW� IRU��–�
��� \HDUV� SHUVLVWHQWO\�� &RSSHU-EHDULQJ� ,8&'V� �&X7-
���$�DQG�0XOWLORDG�&X-�����DQG�KRUPRQH-FRQWDLQLQJ�

,8&'V� �/HYRQRUJHVWUHO� LQWUDXWHULQH� IUDPHZRUN� /1*-
,86��DUH�D�SRUWLRQ�RI�LWV�W\SHV�� 
,8&'V�FDQ�EH�HPEHGGHG�QRW� ORQJ�DIWHU� FRQYH\DQFH��
RU� GHIHUUHG� IRU� DERXW� D� PRQWK� DQG� D� KDOI� ZKHQ� D�
ZRPDQ�UHWXUQV�IRU�DQ�LQWHUHVWV�EDE\�EOXHV�FDUH�YLVLW���
,I� HPEHGGHG� XS� WR� IRUW\-HLJKW� KRXUV� �KRZHYHU� LQ� D�
SHUIHFW� ZRUOG� LQVLGH� ��� PLQXWHV�� RI� SODFHQWDO�
FRQYH\DQFH�WKHQ�LW�LV�DOOXGHG�WR�DV�SRVW-SDUWXP�,8&'�
�33,8&'�� ZKLOH� ZKHQHYHU� HPEHGGHG� DIWHU� IRXUWK�
ZHHN�EDE\�EOXHV�RU� WRWDOO\�GLVFRQQHFWHG� WR� WKH�EHLQJ�
SUHJQDQW� WKHQ� LW� LV� NQRZQ� DV� LQWHULP� ,8&'�����
/LWHUDWXUH� UHSRUWHG� WKDW� WKH� FRPSOLFDWLRQV� ZLWK�
33,8&'� DUH� PLQLPDO� DQG� VXFFHVVIXO� SODFHPHQW� LV�
UHSRUWHG� LQ� ���� ZRPHQ�� $ORQJ� ZLWK� VXFFHVVIXO�
SODFHPHQW�WKH�FRQWLQXDWLRQ�UDWH�XS�WR���PRQWKV�LV�DOVR�
YHU\� KLJK� ���������-���� 7KH� ([SXOVLRQ� UDWH� ZLWK�
33,8&'�LV�VOLJKWO\�KLJK�DV���WR�����ZLWKLQ���PRQWKV�
������ 

33,8&'� LV� HPHUJLQJ� DV� D� SRSXODU� PHWKRG� RI�
FRQWUDFHSWLRQ�LQ�6RXWK�$VLDQ�FRXQWULHV����+RZHYHU 
9HU\� IHZ� H[SHULHQFHV� KDYH� EHHQ� UHSRUWHG� IURP�
3DNLVWDQ��+HQFH�LW� LV�FULWLFDO�WR�JHQHUDWH�WKH�HYLGHQFH�
RQ�VDIHW\��DFFHSWDELOLW\�DQG�VDWLVIDFWLRQ�RI�ZRPHQ�ZLWK�
33,8&'�IURP�3DNLVWDQ 
7KH�DLP�RI�WKH�SUHVHQW�VWXG\�ZDV�WR�DVVHVV�WKH�VDIHW\��
DFFHSWDELOLW\� DQG� VDWLVIDFWLRQ� RI� ZRPHQ� IRU� 33,8&'�
LQVHUWLRQ� DQG� DPRQJ� ZRPHQ� ZLWK� YDULRXV�
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GHPRJUDSKLF�EDFNJURXQGV��7KH�VWXG\�UHVXOWV�ZLOO�KHOS�
IRUPXODWH� UHFRPPHQGDWLRQV� IRU�XQPHW�QHHG�RI� IDPLO\�
SODQQLQJ�DPRQJ�ZRPHQ�LQ�6LQGK�3URYLQFH��3DNLVWDQ� 

0(7+2'2/2*< 

5HWURVSHFWLYH� UHYLHZ� RI� UHFRUGV� RI� ����� ZRPHQ�
SDWLHQWV� ZKR� UHFHLYHG� 33,8'� DW� 'HSDUWPHQW� RI�
2EVWHWULFV� DQG� *\QHFRORJ\� DW� /DLTXDW� 8QLYHUVLW\� RI�
0HGLFDO� DQG�+HDOWK�6FLHQFHV� -DPVKRUR� IURP�$XJXVW�
�����WR�-XO\������ZDV�GRQH��6DPSOHV�ZHUH�VHOHFWHG�
XVLQJ� QRQ� SUREDELOLW\� FRQYHQLHQW� VDPSOLQJ� WHFKQLTXH�
DQG�LQFOXGHG�DOO�WKH�ZRPHQ�ZKR�ZHUH�RIIHUHG�33,8&'�
GXULQJ� WKH� DERYH� JLYHQ� SHULRG�� 7RWDO� ������ ZRPHQ�
ZHUH� FRXQVHOHG� IRU� 33,8&'�� WRWDO� ������ ZRPHQ�
DJUHHG�IRU�33,8&'� 
5HVHDUFK� ZDV� FRQGXFWHG� LQ� DFFRUGDQFH� ZLWK� WKH�
'HFODUDWLRQ� RI�+HOVLQNL� DQG�'HSDUWPHQWDO� 3HUPLVVLRQ�
ZDV�REWDLQHG�IURP�&KDLUSHUVRQ� 
7KH� FRXQVHOLQJ� RI� DOO� WKHVH�ZRPHQ�ZDV� GRQH� GXULQJ�
DQWHQDWDO� SHULRG�� DW� WKH� WLPH� RI� DGPLVVLRQ� LQ� ODERXU�
ZDUG� DQG�RU� DW� WKH� WLPH� RI� FHVDUHDQ� VHFWLRQ� DQG�
LPPHGLDWHO\� DIWHU� GHOLYHU\� E\� WUDLQHG� FRXQVHORUV� DQG�
GRFWRUV� ZKR� ZHUH� SHUIRUPLQJ� GHOLYHU\�� $IWHU� JHWWLQJ�
RUDO� FRQVHQW� 33,8&'� SODFHG� DFFRUGLQJ� WR� WKH�
VWDQGDUGL]HG� SURFHGXUH�� 7KH� GDWD� ZDV� H[WUDFWHG� RI�
WKHVH� ZRPHQ� IURP� /DERXU� URRP� DQG� 2SHUDWLRQ�
7KHDWHU�UHJLVWHUV�SURFHGXUH�QRWHV�DQG�HQWU\�IRUPV� 
7KH�LQIRUPDWLRQ�UHJDUGLQJ�EDVLF�GHPRJUDSK\�LQFOXGLQJ�
DJH�� SDULW\�� DQG� DUHD� RI� UHVLGHQFH�� WKH� SUHYLRXV�
PHWKRG� RI� FRQWUDFHSWLRQ� DQG�ZLOOLQJQHVV� IRU�33,8&'�
ZDV� QRWHG�� 7KH� WLPH� RI� FRXQVHOLQJ� DQG� LQVHUWLRQ� RI�
33,8&'� ZDV� UHFRUGHG�� 7KH� WLPH� RI� FRXQVHOLQJ� ZDV�
GLYLGHG�LQWR�WKUHH�FDWHJRULHV�DV�DW�WKH�WLPH�RI�GHOLYHU\��
DIWHU� GHOLYHU\� RU� GXULQJ� SRVWQDWDO� SHULRG�� 7KH� WLPH� RI�
LQVHUWLRQ� ZDV� FDWHJRUL]HG� DV� 3RVWSODFHQWDO�
�LPPHGLDWHO\� DIWHU� GHOLYHU\� RI� SODFHQWD� DIWHU� QRUPDO�
YDJLQD� ELUWK��� WUDQV� FHVDUHDQ� �LPPHGLDWHO\� DIWHU�
GHOLYHU\� RI� SODFHQWD� GXULQJ� FHVDUHDQ� ELUWK�� DQG�
SRVWSDUWXP��ZLWKLQ����KRXUV�RI�YDJLQDO�ELUWK�� 
,QIRUPDWLRQ� DW� IROORZ� XS� DIWHU� VL[� ZHHNV� ZDV� DOVR�
UHFRUGHG�� 7KH� FRPSOLFDWLRQ� LQFOXGLQJ� KHPRUUKDJH��
LQIHFWLRQ�� SDLQ� DQG� H[SXOVLRQ� ZDV� FROOHFWHG�� ,W� ZDV�
DOVR�QRWHG�WKDW�ZKHWKHU�ZRPHQ�ZDV�ZLOOLQJ�WR�FRQWLQXH�
RU� GLVFRQWLQXH� WKH� PHWKRG� ZDV� QRWHG�� 'DWD� ZDV�
DQDO\]HG�E\�6366�YHUVLRQ�����ZKLOH� WKH� IUHTXHQFLHV��
SHUFHQWDJHV�DQG�PHDQ��6'�ZDV�FDOFXODWHG� 

5(68/76 

'XULQJ�JLYHQ� WLPH��������ZRPHQ�ZHUH�GHOLYHUHG�DQG�
������ ZRPHQ� ZHUH� FRXQVHOHG� IRU� 33,8&'� RXW� RI� LW�
DQG� ������ ZRPHQ� DJUHHG� IRU� 33,8&'�� 7KRVH� ZKR�
ZHUH� FRXQVHOHG�� DFFHSWDQFH� UDWH� IRU� 33,8&'� ZDV�
������� � 7KH� 0HDQ� DJH� ZRPHQ� ZKR� DFFHSWHG� IRU�
33,8&'�DV�D�PHWKRG�RI�FRQWUDFHSWLRQ�ZDV�����\HDUV�
��6' �������5DQJH����-���\HDUV��ZKLOH�PHDQ�SDULW\���
6'� SDULW\� ZDV� ��������� FKLOGUHQ�� 5DQJH� ��� WR� �����
0RUH� WKDQ� KDOI� RI� ZRPHQ� ZHUH� DPRQJ� ��-��� \HDUV��
ZKLOH� OHVV� WKDQ� ��� \HDUV� ZHUH� ��������� /LNHZLVH��

WKRVH�RI�DJH�!���ZHUH����������� 
1HDUO\� ����� ������ RI� ZRPDQ�KDG� �-�� FKLOGUHQ�ZKLOH�
RQO\� ��������� KDYH� PRUH� WKDQ� �� FKLOGUHQ�� 0DMRULW\�
������������ RI� ZRPHQ� EHORQJHG� WR� XUEDQ� DUHDV��
5HJDUGLQJ� HGXFDWLRQDO� VWDWXV� RI� ZRPHQ� ����������
ZHUH�KDYLQJ�QR� IRUPDO�HGXFDWLRQ�ZKLOH� WKH� IUHTXHQF\�
RI� SULPDU\� DQG� VHFRQGDU\� OHYHO� HGXFDWLRQ� ZDV� ���
��������DQG������������UHVSHFWLYHO\�7DEOH�,� 
2XW� RI� WRWDO� ������ ZRPHQ� ���������� ZHUH� XVLQJ�
FRQWUDFHSWLYH� PHWKRG� SUHYLRXVO\� ZKLOH� ����� ��������
QHYHU�SUDFWLFHG�DQ\�FRQWUDFHSWLYH�PHWKRG��5HJDUGLQJ�
WLPLQJ� RI� FRXQVHOLQJ� ������������ DQG� ���� ������
ZRPHQ� ZHUH� FRXQVHOHG� GXULQJ� DQWHQDWDO� DQG�
LQWUDSDUWXP�SHULRG�UHVSHFWLYHO\� 
,Q� 0RUH� WKDQ� KDOI� ������������ RI� ZRPHQ� 33,8&'�
SODFHG�GXULQJ�SRVW�SODFHQWDO�SHULRG��ZLWKLQ����PLQXWHV�
RI�GHOLYHU\��7KH�IUHTXHQF\�RI�ZRPDQ�ZKR�ZHUH�KDYLQJ�
33,8&'�ZLWKLQ� ��� KRXUV� RI� GHOLYHU\�ZDV� �����������
ZKLOH� ����������� ZHUH� KDYLQJ� LW� GXULQJ� FHVDUHDQ�
VHFWLRQ�7DEOH�,,� 
6HYHQ�KXQGUHG�DQG�RQH���������ZRPHQ�ORVW�RQ�IROORZ�
XS�DIWHU���ZHHNV��2XW�RI������ZKR�UHWXUQHG�IRU�IROORZ�
XS�PDMRULW\� ������������ RI� WKHP�ZHUH� VDWLVILHG� ZLWK�
WKH� ,8&'�DV�D�FRQWUDFHSWLYH�PHWKRG�ZKLOH�����������
ZHUH� XQKDSS\� ZLWK� LW� DQG� ��������� UHTXHVWHG� IRU�
UHPRYDO� 
:KHQ�ZH�UHYLHZ� WKH�UHFRUGV� UHJDUGLQJ�DQ\�SUREOHPV�
ZRPHQ�HQFRXQWHUHG�DIWHU�,8&'�LQVHUWLRQ�DW���PRQWKV�
IROORZ-XS�� 2QO\� ����������� ZRPDQ� UHSRUWHG�
DIILUPDWLYH� UHVSRQVH� ZKLOH� ��������� FRPSODLQ� KHDY\�
DQG�RU� LUUHJXODU� YDJLQDO� EOHHGLQJ�� ��� �������� DQG� ��
������� KDYH� FRPSODLQ� RI� SDLQ� DQG� LQIHFWLRQ�
UHVSHFWLYHO\�� ��������� DOVR� UHSRUWHG� H[SXOVLRQ� DW� ��
PRQWKV�SRVW�33,8&'�LQVHUWLRQ�7DEOH�,,,� 

7$%/(� ,��'(02*5$3+,&�&+$5$&7(5,67,&6�2)�
:20(1�+$9,1*�33,8&'��Q ����� 

3RVW-3DUWXP�,QWUDXWHULQH�&RQWUDFHSWLYH�'HYLFH 
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7$%/(�,,��7,0,1*�2)�&2816(/,1*�$1'�
,16(57,21�2)�33,8&'��Q ����� 

7$%/(�,,,��3267�,16(57,21�)2//2:�83�$1'�
352%/(06�5(/$7('�72�33,8&' 

',6&866,21 

3RVW-3DUWXP� )DPLO\� 3ODQQLQJ� WKDW� FRPSULVHV� RI�
33,8&'V� KDV� EHHQ� XWLOL]HG� WR� H[SOLFLWO\� LQ� PHOORZ� RI�
WKH�ZHOOQHVV�DGYDQWDJHV�WR�EDE\�DQG�PRWKHU�ZKHQ�WKH�
FRXSOH�PDLQWDLQV�D�VWUDWHJLF�GLVWDQFH�IURP�D�FDXWLRXVO\�
VHSDUDWHG� XQLQWHQGHG� SUHJQDQF\�� :RUOGZLGH�
HQGHDYRUV� DUH� XUJLQJ� WKH� PRWKHU� WR� JR� WR� ZHOOQHVV�
RIILFH� IRU� FRQYH\DQFH�� 7KLV� H[HUWLRQ� FRSLHV� D�
SUREDELOLW\�IRU�33,8'���� 
3RVW� SRVWSDUWXP� ,8&'� �33,8&'�� LQVHUWLRQ� LV� WKH�
VWUDWHJ\� IRU� VHWWLQJ� DQ� ,8&'� �XS� WR� ��� KRXUV� LGHDOO\��
LQVLGH����PLQXWHV�RI�SODFHQWDO�GHOLYHU\�������,Q�3DNLVWDQ��
ZDVWH� QXPEHU� RI� WKH� ZRPHQ� OLYH� LQ� SURYLQFLDO� UHJLRQ�
DQG� KDYH� FRQWUROOHG� DFFHVV� WR� ORJLFDO� RIILFHV�� ,Q� WKLV�
VLWXDWLRQ�� WKH\� UHDFK� WR� WHUWLDU\� FRQVLGHUDWLRQ�
DVVRFLDWLRQ� IRU� WUDQVSRUW� DQG� DURXQG� WKHQ� WKH\� DUH�
SURYLGHG�ZLWK�DQ�H[WUDRUGLQDU\�SODXVLELOLW\�RI�UHKHDUVLQJ�
D�SURWUDFWHG�WHUP�SURSK\ODFWLF�V\VWHP�IRU�H[DPSOH�WKH�
33,8&'��7KLV�ZLOO� GHSHQGDEO\� OHDG�D� ODUJH�SRUWLRQ�RI�
WKHP�WR�DFNQRZOHGJH�WKH�RIIHU�� 
,Q�WKH�HYHQW�WKDW�WKHVH�ZRPHQ�DUH�SURSHU�SURSRVHG�IRU�
WKLV� FRQWUDFHSWLRQ� WHFKQLTXH� DQG� DUH� PDQDJHG� ZHOO�
WKHQ�LW�ZLOO�EH�JRRG�IRU�WKHP�DV�SOHDVDQWO\�ZLWK�UHVSHFW�
WR�WKH�ZHOOQHVV�RI�WKHLU�IDPLO\��,Q�PRGHUQ�GD\�VWXG\�ZH�
QRWHG� WKDW� VXJJHVWHG� DJH� RI� JLUOV� XVHG� WR� EH� DERXW�
����� \HDUV� ZKLFK� VKRZV� WKDW� WKH� PDMRULW\� RI� IHPDOH�
ZHUH�LQ�H[WUDRUGLQDULO\�IHUWLOH�\HDUV�RI�DJH��7KH�FXUUHQW�
VWXG\� DGGLWLRQDOO\� FLWHG� WKDW� DERXW� KDOI� RI� WKH� VWXG\�
SDUWLFLSDQWV� ZHUH� LQ� WKHLU� WKLUG� GHFDGH� RI� H[LVWHQFH�

FRPSDUDEOH�WHQGHQFLHV�VXJJHVWHG�LQ�OLWHUDWXUH�WKDW�WKH�
PDMRULW\��RI�ODGLHV�KDG�EHHQ�LQ�WKH�WKLUG�GHFDGH�RI�OLIH�	�
RQO\� VPDOO� QXPEHU� ZHUH� LQ� WKH� �WK� GHFDGH� RI� OLIH��� ��
7KHVH� ZRPHQ� KDYH� EHHQ� WKH� SHUIHFW� FDQGLGDWHV� IRU�
WKLV� DSSURDFK� RI� FRQWUDFHSWLRQ�� 7KH� DFFHSWDELOLW\� RI�
33,8&'�ZDV�������VLPLODU�WR�OLWHUDWXUH������� 
7KH� UHDVRQ� IRU� KLJK� UDWH� RI� DFFHSWDQFH� PD\� EH� WKH�
WLPLQJ� RI� FRXQVHOLQJ� DV� ����� �������� KDV� EHHQ�
FRXQVHOHG� GXULQJ� DQWHQDWDO� SHULRG� VLPLODU� WUHQG� KDV�
EHHQ�REVHUYHG�LQ�WKH�OLWHUDWXUH������ 

3UHVHQW� VWXG\� VKRZHG� WKDW� PDMRULW\� RI� ZRPHQ� ZHUH�
KDYLQJ� �-�� FKLOGUHQ� VLPLODU� UHVXOWV� UHSRUWHG� LQ�
OLWHUDWXUH������� 7KLV� VWXG\� VKRZHG� WKDW� RQO\� ����
�������ZRPHQ� UHWXUQHG� IRU� IROORZ� XS�� � .DQKHUH� $9�
������� DQG� .DWKHLW� *� ������� UHSRUWHG� WKDW� ���� DQG�
������ RI� WKHLU� SDUWLFLSDQWV� UHWXUQHG� IRU� IROORZ� XS� LQ�
WKHLU�VWXG\��7KHVH�ILQGLQJV�HPSKDVL]H�WKH�SURYLVLRQ�RI�
LQWHJUDWHG� SURJUDP� RI� IDPLO\� SODQQLQJ� DW� DOO� OHYHOV� RI�
KHDOWK�FDUH�VR�WKDW�ZRPHQ�FDQ�EH�SURYLGHG�IROORZ�XS�
FDUH�DW�KHU�GRRU�VWHS� 
7KH�FXUUHQW� VWXG\� KDV� IRXQG� WKDW� WKH�H[SXOVLRQ� UDWHV�
DUH� KLJKHU� �������� &HOHQ� 6� ������� UHSRUWHG� WKDW� LQ�
WKHLU� VWXG\� ���� 33,8&'� H[SXOVLRQ� RFFXUUHG� ZKLOH�
.DWKHLW� *� ������� UHSRUWHG� WKDW� H[SXOVLRQ� UDWH� ZLWK�
33,8&'�ZDV� DERXW� ������� � 3RVW� LQVHUWLRQ� SDLQ� ZDV�
UHSRUWHG�E\����������RI�ZRPHQ�LQ�SUHVHQW�VWXG\��7KH�
IUHTXHQF\�RI�LQIHFWLRQ�DQG�PHQVWUXDO�LUUHJXODULWLHV�ZDV�
UHSRUWHG� E\� ��������� DQG� �� ������� ZRPHQ� DOPRVW�
VLPLODU�IUHTXHQF\�ZDV�UHSRUWHG�LQ�OLWHUDWXUH��-��� 

,Q�SUHVHQW�VWXG\����������ZRPHQ�FDPH�IRU�UHPRYDO�RI�
33,8&'�ZKLOH�������������ZHUH�ZLOOLQJ�WR�FRQWLQXH�LW�
DV�REVHUYHG� LQ� LQ� OLWHUDWXUH��7KLV�VKRUW��VPDOOHU�VFRSH�
OHDUQ� DERXW� DORQJVLGH� ZLWK� DOO� LWV� ERXQGDULHV� OLNH��
VKRUWHU� OHQJWK� RI� IROORZ-XS� KDV� SURYLGHG� WKH� VXLWDEOH�
SLHFH�RI�HYLGHQFH�WKDW�SRVWSDUWXP�,8&'�LQVHUWLRQ�LV�D�
EHQHILFLDO� WHFKQLTXH�� ,W� LV� WKH� TXDOLW\� PHWKRG� WR�
VWUHDPOLQH�WKH�YLDEOH�IDPLO\�SODQQLQJ� 
'HILQLWHO\�� WKH� PHWKRG� ZLOO� DVVLVW� DQG� LQFUHDVH� WKH�
FRQWUDFHSWLYH� LQFLGHQFH� UDWH� DQG� SXW� SRVLWLYH�
RXWFRPHV�RYHU�WKH�KHDOWK�RI�PRWKHU�DQG�WKH�QHZERUQ� 

&21&/86,21 

:RPHQ�ZKR�FDPH�IRU�KHDOWK�IDFLOLW\�GHOLYHU\�KDYH�KLJK�
OHYHO�RI�DFFHSWDQFH�IRU�33,8&'��7KRXJK�WKH�IROORZ�XS�
RI� WKHVH� ZRPHQ� FDQ� DOVR� EH� GLIILFXOW� EXW� WKH� UDWH� RI�
H[SXOVLRQ� DQG� SRVW� LQVHUWLRQ� WURXEOHV� ZDV� ORZ� DPSOH�
VXFK� WKDW� WKH� EHQHILWV� RI� FRQWUDFHSWLRQ� SURWHFWLRQ�
RXWZHLJK�WKH�GHVLULQJ�WR�UHWXUQ�IRU�IROORZ�XS� 

(WKLFDO� SHUPLVVLRQ��/LDTXDW�8QLYHUVLW\� RI�0HGLFDO�
	� KHDOWK� VFLHQFHV�� &KDLUSHUVRQ� 'HSDUWPHQW� RI�
*\QHFRORJ\�,5%�3HUPLVVLRQ�OHWWHU�'DWHG���-��-������ 

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

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

$87+256�&2175,%87,216 
11��&RQFHSW�,GHD��:ULWH-XS� 
6'��'DWD�&ROOHFWLRQ 

1XVUDW�1LVDU��6DLUD�'DUV��6KD]LD�$ZDQ��)DUKDW�-RNKLR 

��� 
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3HULRG 
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$IWHU� 
GHOLYHU\ 
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7LPLQJ�RI�
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IRU�33,8&'� 

3RVW�LQVHUWLRQ�IROORZ�XS 1XPEHU 3HUFHQWDJH 

&DPH�IRU�IROORZ�XS ���� ���� 

/RVW�)ROORZ�XS ��� ���� 

3RVW�LQVHUWLRQ�3UREOHPV��Q ������ 

([SXOVLRQ �� ��� 

3DLQ �� ��� 

,QIHFWLRQ �� ��� 
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6$��/LWHUDWXUH�6HDUFK 
)-��'DWD�$QDO\VLV�	�LQWHUSUHWDWLRQ 

5()(5(1&(6 

�� 2UJDQL]DWLRQ�:+��6H[XDO�DQG�UHSURGXFWLYH�KHDOWK��
+HDOWK� 8QPHW� QHHG� IRU� IDPLO\� SODQQLQJ�� :RUOG�
+HDOWK�2UJDQL]DWLRQ��$YDLODEOH� IURP�ZZZ�ZKR�LQW�
UHSURGXFWLYHKHDOWK�WRSLFV�IDPLO\�BSODQQLQJ�XQPHWB�
QHHGBIS�HQ�� 

�� 1DWLRQDO� ,QVWLWXWH� RI� 3RSXODWLRQ� 6WXGLHV� �1,36��
>3DNLVWDQ@� DQG� ,&)� ,QWHUQDWLRQDO�� 3DNLVWDQ�
'HPRJUDSKLF� DQG� +HDOWK� 6XUYH\� ����-����
,VODPDEDG�� 3DNLVWDQ�� DQG� &DOYHUWRQ�� 0DU\ODQG��
86$��1,36�DQG�,&)�,QWHUQDWLRQDO��������$YDLODEOH�
IURP�� KWWSV���ZZZ�QLSV�RUJ�SN�DEVWUDFWBILOHV�3'+6�
���)LQDO���5HSRUW���DV���RI���-DQ�����-
�����SGI� 

�� )$/$+�3URMHFW��0DQXDO�RI�1DWLRQDO�6WDQGDUGV�IRU�
)DPLO\� 3ODQQLQJ� 6HUYLFHV�� �WK� HG�� )$/$+��
,VODPDEDG�� 0LQLVWU\� RI� 3RSXODWLRQ� :HOIDUH�
3DNLVWDQ�� ������ $YDLODEOH� IURP� KWWSV���
ZZZ�SUE�RUJ�ZS-FRQWHQW�XSORDGV���������0DQXDO
-RI-1DWLRQDO-6WDQGDUGV-IRU-)DPLO\-3ODQQLQJ-
6HUYLFHV-������6LQGK-3DNLVWDQ�SGI� 

�� %DMZD�6.��%DMZD�6-6��*KDL�*.��6LQJK�.��6LQJK�
1�� .QRZOHGJH�� DWWLWXGHV�� EHOLHIV� 	� SHUFHSWLRQ� RI�
WKH� 1RUWK� ,QGLDQ� 3RSXODWLRQ� WRZDUGV� DGRSWLRQ� RI�
FRQWUDFHSWLYH�SUDFWLFHV��$VLD�3DF�-�3XEOLF�+HDOWK��
����������������-����GRL�������������������������� 

�� .XPDU�6��6HWKL�5��%DODVXEUDPDQLDP�6��&KDUXUDW�
(�� /DOFKDQGDQL� 6�� 6HPED� 5�� HW� DO�� :RPHQ¶V�
H[SHULHQFH� ZLWK� SRVWSDUWXP� LQWUDXWHULQH�
FRQWUDFHSWLYH�GHYLFH� XVH� LQ� ,QGLD��5HSRUW�+HDOWK��
��������������GRL��������������-����-��-��� 

�� .KDQ� 6$�� $PLQ� =8�� )RX]LD�� -DGRRQ� 6�� $�
FRPSDUDWLYH� WULDO� RI� FRSSHU� 7� ���� DQG� &X� ����
,8'�� -� $\XE� 0HG� &ROO� $EERWWDEDG�� ������ �������
���-��� 

�� %OXPHQWKDO� 3'�� (EHU� 0�� 9DMSD\HH� -�� 'HGLFDWHG�
LQVHUWHU� IDFLOLWDWHV� LPPHGLDWH� SRVWSDUWXP� ,8'�
LQVHUWLRQ��*ORE�+HDOWK�6FL�3UDFW�����������������-
���GRL���������*+63-'-��-����� 

�� *ULPHV�'$��/RSH]�/0��6FKXO]�.)��9DQ-9OLHW�+$��
6WDQZRRG�1/��,PPHGLDWH�SRVW-SDUWXP�LQVHUWLRQ�RI�
LQWUDXWHULQH� GHYLFHV�� &RFKUDQH� 'DWDEDVH� RI�
6\VWHPDWLF�5HYLHZV����������� 

�� /LQDUHV� $&�� 6FKXWW-$LQH� $� ,�� &RQWUDFHSWLRQ�� ,Q��
5DNHO� 5(�� HG�� 7H[WERRN� RI� )DPLO\� 0HGLFLQH�� �WK�
HG�� 3KLODGHOSKLD�� 3$�� 6DXQGHUV� (OVHYLHU�� ������
&KDS���� 

��� 5RELQVRQ� 1�� 0RVKDEHOD� 0�� 2ZXVX-$QVDK� /��
.DSXQJX� &�� *HOOHU� 6�� %DUULHUV� WR� LQWUDXWHULQH�
GHYLFH�XSWDNH� LQ�D� UXUDO�VHWWLQJ� LQ�*KDQD��+HDOWK�
&DUH� :RPHQ� ,QW�� ������ ������� ���-����� GRL��
������������������������������ 

��� +DUGHPDQ� -�� :HLVV� %'�� ,QWUDXWHULQH� GHYLFHV�DQ�
XSGDWH��$P�)DP�3K\VLFLDQ������������������-��� 

��� &KHQ� %$�� 5HHYHV�0)�� +D\HV� -/�� +RKPDQQ�+/��

3HUULHUD� /.��&UHLQLQ�0�� 3RVWSODFHQWDO� RU� GHOD\HG�
LQVHUWLRQ� RI� WKH� OHYRQRUJHVWUHO� LQWUDXWHULQH� GHYLFH�
DIWHU� YDJLQDO� GHOLYHU\�� D� UDQGRPL]HG� FRQWUROOHG�
WULDO��2EVWHW�*\QHFRO��������������������-����GRL��
��������$2*��E���H����I��IDF� 

��� (URJOX� .�� $NNX]X� *�� 9XUDO� *�� 'LOED]� %�� $NLQ� $��
7DVNLQ� /�� HW� DO�� &RPSDULVRQ� RI� HIILFDF\� DQG�
FRPSOLFDWLRQV� RI� ,8'� LQVHUWLRQ� LQ� LPPHGLDWH�
SRVWSODFHQWDO�HDUO\�SRVWSDUWXP�SHULRG�ZLWK�LQWHUYDO�
SHULRG��� \HDU� IROORZ-XS�� &RQWUDFHSWLRQ�� ������ ��
����� ���-���� GRL���������M�FRQWUDFHSWLRQ�������
������ 

��� *XSWD� $�� 9HUPD� $�� &KDXKDQ� -�� (YDOXDWLRQ� RI�
33,8&'�YHUVXV� LQWHUYDO� ,8&'�����$�� LQVHUWLRQ� LQ�
D� WHDFKLQJ� KRVSLWDO� RI�:HVWHUQ�83�� ,QW� -�5HSURG�
&RQWUDFHSW� 2EVWHW� *\QHFRO�� ������ ������ ���-���
GRL��������������-�����LMUFRJ��������� 

��� &DHVWHFNHU� /'�� %DQNV� /�� %HOO� (�� 6HWKL� 0��
$UXONXPDUDQ�6��3ODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�D�
),*2� SRVWSDUWXP� LQWUDXWHULQH� GHYLFH� LQLWLDWLYH� LQ�
VL[� FRXQWULHV�� ,QW� -� *\QHFRO� 2EVWHW�� ������ ���
�6XSSO������-����GRL����������LMJR������� 

��� 2UJDQL]DWLRQ�:+�� ,QWUDXWHULQH� GHYLFHV�� WKHLU� UROH�
LQ� IDPLO\� SODQQLQJ� FDUH�� :RUOG� +HDOWK�
2UJDQL]DWLRQ�� $YDLODEOH� IURP� KWWSV���DSSV�ZKR�LQW�
LULV�KDQGOH������������� 

��� -+3,(*2� &RUS�� 3RVWSDUWXP� LQWUDXWHULQH�
FRQWUDFHSWLYH� GHYLFH� VHUYLFHV�� /HDUQHU¶V�
KDQGERRN�� -KSLHJR� &RUSRUDWLRQ�� %DOWLPRUH��
0DU\ODQG�� ������ $YDLODEOH� IURP� KWWSV���
ZZZ�JORZP�FRP�SGI�*OREDO���� 33,8'�
��/HDUQHUV���*XLGH�SGI� 

��� $GHJEROD� 2�� 2JHGHQJEH� 2.�� 7KH� DFFHSWDQFH�
UDWH� RI� LQWUDXWHULQH� FRQWUDFHSWLYH� GHYLFH� �,8&'��
DPRQJVW� IDPLO\� SODQQLQJ� FOLQLF� XVHUV� LQ� /DJRV�
8QLYHUVLW\� 7HDFKLQJ� +RVSLWDO� �/87+��� 1LJ� 4� -�
+RVS� 0HG�� ������ ������� ���-���� GRL�� ��������
QTMKP�Y��L�������� 

��� &KRXGKDU\� 5+�� 7KH� LQIOXHQFH� RI� IHPDOH�
HGXFDWLRQ�� ODERXU� IRUFH� SDUWLFLSDWLRQ� DQG� DJH� DW�
PDUULDJH� RQ� IHUWLOLW\� EHKDYLRXU� LQ� %DQJODGHVK��
-DQDVDPNK\D�����������������-��� 

��� 8OODK�06��&KDNUDERUW\�1��7KH�XVH�RI�PRGHUQ�DQG�
WUDGLWLRQDO� PHWKRGV� RI� IHUWLOLW\� FRQWURO� LQ�
%DQJODGHVK�� $� PXOWLYDULDWH� DQDO\VLV��
&RQWUDFHSWLRQ�� ������ ������� ���-���� GRL����������
����-�������������-;� 

��� 0RKDPHG� 6$�� .DPDO� 0$�� 6KDDEDQ� 20�� 6DOHP�
+7�� � $FFHSWDELOLW\� IRU� WKH� XVH� RI� SRVWSDUWXP�
LQWUDXWHULQH� FRQWUDFHSWLYH� GHYLFH�� $VVLXW�
H[SHULHQFH��0HG�3ULQF�3UDFW������������������-��� 
GRL�������������������� 

��� .DQKHUH�$9��3DWHUL\D�3��-DLQ�0��$FFHSWDELOLW\�DQG�
IHDVLELOLW\�RI�LPPHGLDWH�SRVWSDUWXP�,8&'�LQVHUWLRQ�
LQ� D� WHUWLDU\� FDUH� FHQWUH� LQ� &HQWUDO� ,QGLD�� ,QW� -�
5HSURG� &RQWUDFHSW� 2EVWHW� *\QHFRO�� ������ ������
���-�����GRL�������������-�����LMUFRJ�������� 

��� .DWKHLW�*��$JDUZDO�-��(YDOXDWLRQ�RI�SRVW-SODFHQWDO�

3RVW-3DUWXP�,QWUDXWHULQH�&RQWUDFHSWLYH�'HYLFH 

��� 
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LQWUDXWHULQH� GHYLFH� �33,8&'�� LQ� WHUPV� RI�
DZDUHQHVV��DFFHSWDQFH�DQG�H[SXOVLRQ�LQ�D�WHUWLDU\�
FDUH� FHQWUH�� ,QW� -� 5HSURG� &RQWUDFHSW� 2EVWHW�
*\QHFRO�� ������ ������ ���-���� GRL�������������-
�����LMUFRJ�������� 

��� &HOHQ�6��0RUR\�3��6XFDN�$��$NWXOD\�$��'DQLVPDQ�
1�� &OLQLFDO� RXWFRPH� RI� HDUO\� SRVW� SODFHQWDO�
LQVHUWLRQ� RI� LQWUDXWHULQH� FRQWUDFHSWLYH� GHYLFHV��
&RQWUDFHSWLRQ�� ������ ������� ���-���� GRL���������
M�FRQWUDFHSWLR�Q�������������� 

��� $UDXMR� 9%�� 2UWL]� /�� 6PLWK� -�� 3RVWSDUWXP� ,8'� LQ�
3DUDJXD\�� $� FDVH� VHULHV� RI� ����� FDVHV��

&RQWUDFHSWLRQ�� ������ ������� ���-��� GRL���������
M�FRQWUDFHSWLRQ������������� 

��� %OXPHQWKDO�3��6KLOL\D�1��1HXNRP�-��&KLODPEZH�-��
9ZDOLND�%��3UDJHU�6:��HW�DO��([SXOVLRQ�UDWHV�DQG�
VDWLVIDFWLRQ� OHYHOV� DPRQJ� LPPHGLDWH� SRVWSDUWXP�
,8'� XVHUV� LQ� SHUL-XUEDQ� /XVDND�� =DPELD��
&RQWUDFHSWLRQ�� ������ ������� ����� GRL���������
M�FRQWUDFHSWLRQ������������� 

��� 6KXNOD�0��4XUHVKL�6��&KDQGUDZDWL��3RVW-SODFHQWDO�
LQWUDXWHULQH� GHYLFH� LQVHUWLRQ� –� D� ILYH� \HDU�
H[SpULHQFH�DW�D�WHUWLDU\�FDUH�FHQWUH�LQ�QRUWK�,QGLD��
,QGLDQ�-�0HG�5HV�������������������-���� 

1XVUDW�1LVDU��6DLUD�'DUV��6KD]LD�$ZDQ��)DUKDW�-RNKLR 

��� 

$87+25�$)),/,$7,21� 
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/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�DQG�+HDOWK�6FLHQFHV 
�/80+6���-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��6DLUD�'DUV 
6HQLRU�UHJLVWUDU� 
'HSDUWPHQW�RI�2%*<1 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��6KD]LD�$ZDQ� 
$VVLVWDQW�3URIHVVRU� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
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