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7KH� XPELOLFDO� FRUG� �DOVR� NQRZQ� DV� WKH� QDYHO� VWULQJ��
ELUWK� FRUG� RU� IXQLFXOXVXPELOLFDOLV�� LV� D� FKDQQHO�
EHWZHHQ� WKH� GHYHORSLQJ� HPEU\R� RU� IHWXV� DQG� WKH�
SODFHQWD�� 7KURXJKRXW� SDUHQWDO� GHYHORSPHQW�� WKH�
XPELOLFDO� FRUG� LV� SDUW� RI� WKH� IHWXV� DQG� �LQ� KXPDQV���
W\SLFDOO\� FRPSULVHV� RI� WZR� DUWHULHV� DQG� RQH� YHLQ��
EXULHG� ZLWKLQ� :KDUWRQ¶V� MHOO\�� 7KH� IHWXV� LV� VXSSOLHG�
ZLWK�R[\JHQDWHG��QXWULHQW-ULFK�EORRG�IURP�WKH�SODFHQWD�
YLD� XPELOLFDO� YHLQ�� 2Q� WKH� FRQWUDU\�� WKH� IHWDO� KHDUW�
SXPSV�GHR[\JHQDWHG��QXWULHQW-GHSOHWHG�EORRG�WKURXJK�
WKH�XPELOLFDO�DUWHULHV�EDFN�WR�WKH�SODFHQWD�� 
�8PELOLFDO� FRUG� LV� WKH� XWPRVW� VLJQLILFDQW� SDUW� RI� WKH�
QHZERUQ� DQG� LV� WKH� PDLQ� VRXUFH� RI� WUDQVPLVVLRQ� RI�
LQIHFWLRQ��$V� WKHUH� LV�GLUHFW�DFFHVV� WR� WKH�PDLQ�EORRG�
VWUHDP�� JHUPV� FDQ� JHW� HDV\� ZD\� WKURXJK� XPELOLFDO�
FRUG�� 7KHVH� UHVXOWV� LQWR� VHYHUH� QHZERUQ� LQIHFWLRQ�
FDOOHG� VHSWLFHPLD� RU� VHSVLV�� ZKLFK� FDXVHV� QHRQDWDO�
PRUWDOLW\��� � )LIWHHQ� SHUFHQW� RI� QHRQDWDO� GHDWKV� RFFXU�
EHFDXVH�RI�QHRQDWDO�VHSVLV��ZKLFK�LV�WKH��UG�SURPLQHQW�
VRXUFH� RI� QHRQDWDO� GHDWKV� ZRUOGZLGH��� $FFRUGLQJ� WR�
WKH�6'*V�VHW�E\�81�LQ�������WKH�WDUJHW�QXPEHU���	���
DLP� WR� VWRS� WKH� QHRQDWDO� GHDWKV� E\� \HDU� ������� 7KH�
QHZERUQ¶V�XPELOLFDO�FRUG�LV�D�JRG�PHGLXP�IRU�EDFWHULDO�
JURZWK� ZKLFK� PD\� FDXVH� QHRQDWDO� VHSVLV� OHDGLQJ� WR�
GHDWK��7KH�PRVW�FRPPRQ�LQIHFWLRQV�RI�WKLV�DUH�GXH�WR�

EDFWHULDO� RPSKDOLWLV� DQG�&ORVWULGLXP� WHWDQL�����)RU� WKLV�
UHDVRQ� WKH� QHZERUQ¶V� XPELOLFDO� FRUG� QHHGV� HVVHQWLDO�
FDUH� LQ� WKH� ILUVW� ZHHN� RI� KLV� OLIH�� SDUWLFXODUO\� LQ� SRRU�
K\JLHQLF�VHWWLQJV��LQ�RUGHU�WR�SUHYHQW�QHRQDWDO�GHDWKV� 
7KHUH�DUH�VHYHUDO� LQMXULRXV� WUDGLWLRQDO�SUDFWLFHV�EHLQJ�
REVHUYHG� IRU�XPELOLFDO�FRUG�FDUH�ZKLFK�KDYH�EHFRPH�
DQ�LPSRUWDQW�SXEOLF�KHDOWK�LVVXH��7KH�KLJK�SUHYDOHQFH�
RI�QHRQDWDO�VHSVLV�LQ�ORZ�DQG�PLGGOH�LQFRPH�FRXQWULHV�
FDQ� EH� UHGXFHG� E\� KDYLQJ� D� JRRG� XQGHUVWDQGLQJ� RI�
EHKDYLRUDO� LQWHQWLRQV� WKDW� XQGHUJR� WKHVH� FRUG� FDUH�
WUDGLWLRQDO� SUDFWLFHV��� 7KHUH� DUH� VHYHUDO� GLIIHUHQW�
XPELOLFDO� FRUG� FXWWLQJ� WHFKQLTXHV� DQG� DSSOLFDWLRQ�
PHWKRGV� ZKLFK� DUH� QRW� PHGLFDOO\� UHFRPPHQGHG� EXW�
DUH�IROORZHG�VWLOO�LQ�3DNLVWDQ��2ZLQJ�WR�WKLV�SHUFHSWLRQ��
WKH�QHHG�DQG�XUJH�WR�FRQGXFW� WKLV�VWXG\�DPRQJVW� WKH�
UXUDO� SRSXODWLRQ� ZDV� FRQFHLYHG� WR� JHW� XQGHUVWDQGLQJ�
UHJDUGLQJ� WKH� FRUG� FXWWLQJ� WHFKQLTXHV�DQG� WRROV�XVHG�
DQG�FRUG�FDUH�SUDFWLFHV�FDUULHG�RXW�DW�KRPH��)RU� WKH�
SXUSRVH� RI� EHWWHU� XQGHUVWDQGLQJ� WKH� REMHFWLYH� RI� WKH�
VWXG\�ZDV�WR�LGHQWLI\�WKH�FRUG�FXWWLQJ�WHFKQLTXH�	�WRROV�
XVHG� E\� VNLOOHG� ELUWK� DWWHQGDQWV� 	� WUDGLWLRQDO� ELUWK�
DWWHQGDQWV� DQG� DOVR� WKH� DSSOLFDWLRQ� RI� PHGLFDO� DQG�
GRPHVWLF�SURGXFWV�XVHG�IRU�FRUG�FDUH�� 
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WKUHH� PRQWKV� IURP� $SULO� -� -XQH� ����� LQ� WKH� UXUDO�
SRSXODWLRQ�RI�GLVWULFW�$WWRFN��7KH�VDPSOH�VL]H�ZDV�����
ZKLFK� ZHUH� VHOHFWHG� E\� QRQ-SUREDELOLW\� FRQYHQLHQW�
VDPSOLQJ� WHFKQLTXH�� 6DPSOH� VL]H� ZDV� FDOFXODWHG� RQ�
WKH�EDVLV�RI�FRQILGHQFH�OHYHO�DW�����ZLWK����DEVROXWH�
SUHFLVLRQ��&DOFXODWHG� VDPSOH� VL]H�ZDV�����ZLWK�����
QRQ-UHVSRQVH� UDWH�� 7RWDO� VDPSOH� VL]H� ZDV� HTXDO� WR�
���� RXW� RI� ZKLFK� ���� ZDV� VHOHFWHG� RQ� WKH� EDVLV� RI�
UHVSRQVH�DQG�ZLOOLQJQHVV�WR�SDUWLFLSDWH�LQ�VWXG\� 
7KH�GDWD�ZDV�FROOHFWHG�RYHU�D�SHULRG�RI�WKUHH�PRQWKV�
XVLQJ� D� VHOI-VWUXFWXUHG� TXHVWLRQQDLUH�� 7KH� VHOI-
VWUXFWXUHG� TXHVWLRQQDLUH� ZDV� SUH-WHVWHG�� ,QIRUPHG�
FRQVHQW�ZDV�WDNHQ�IURP�DOO�WKH�SDUWLFLSDQWV�DQG�EHIRUH�
WKH�VWDUW�RI�VWXG\�WKH�UDWLRQDOH�ZDV�H[SODLQHG�WR�DOO�WKH�
SDUWLFLSDQWV� 

7KH� LQFOXVLRQ� FULWHULRQ� ZDV� WR� LQGXFW� DOO� WKH�
UHVSRQGHQWV�ZLWK� QHZ�ERUQ� KDYLQJ� WKH�PHDQ� DJH� �LQ�
GD\V����6'�RI�LQIDQWV�ZDV������������DYDLODEOH�DW�WKH�
WLPH�RI�VWXG\��'DWD�ZDV�DQDO\]HG�LQ�6366�YHUVLRQ���� 
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$� WRWDO� QXPEHU� RI� ���� LQIDQWV� ZHUH� LQFOXGHG� LQ� WKLV�
VWXG\�� 7KH�PHDQ� DJH� �LQ� GD\V�� �� 6'� RI� LQIDQWV� ZDV�
������������ 7KH�PLQLPXP� DJH� RI� LQIDQWV� ZDV� �� GD\�
DQG�PD[LPXP� DJH� ZDV� ��� GD\V�� 7KH�PHDQ� DJH� �LQ�
\HDUV�� �� 6'� RI� PRWKHUV� ZDV� ������������ ���� RI�
LQIDQWV�ZHUH�KHDOWK\�DIWHU�ELUWK�����JRW� IHYHU�DQG����
JRW� MDXQGLFH�� 8VH� RI� VXUJLFDO� EODGH� IRU� FRUG� FXWWLQJ�
ZDV������ZKHUH�DUH�XVH�RI�VFLVVRU�ZDV�������	�XVH�
RI�NQLIH�ZDV����� 

7KH� FKL-VTXDUH� WHVW� RI� LQGHSHQGHQFH� UHYHDOHG� WKDW�
WKHUH� ZDV� QR� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� WKH�
SODFH�RI�ELUWK�RI�LQIDQW�DQG�WKH�FRUG�FXWWLQJ�WRRO�XVHG�WR�
FXW�WKH�XPELOLFDO�FRUG�DIWHU�ELUWK��7DEOH�,�� 
7KH� FKL-VTXDUH� WHVW� RI� LQGHSHQGHQFH� UHYHDOHG� WKDW�
WKHUH�ZDV�D�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�WKH�SODFH�
RI� ELUWK� RI� LQIDQW� DQG� WKH� FRUG� FODPSLQJ� WRRO� XVHG� WR�
FODPS�WKH�XPELOLFDO�FRUG�DIWHU�FXWWLQJ���7DEOH�,,� 
7KH� FKL-VTXDUH� WHVW� RI� LQGHSHQGHQFH� UHYHDOHG� D�
VWDWLVWLFDOO\� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� WKH� SODFH�
RI� ELUWK� RI� LQIDQWV� DQG� WKH� VXEVWDQFHV� DSSOLHG� WR� WKH�
FRUG�DIWHU�FXWWLQJ�DQG�FODPSLQJ�DV�FRUG�FDUH��7KH�XVH�
RI�KDUPIXO�GRPHVWLF�SURGXFWV�ZDV�KLJKHVW�DPRQJ� WKH�
LQIDQWV�ZKR�ZHUH�ERUQ�DW�KRPHV���7DEOH�,,,� 
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7KH�QHZERUQ�FDUH�GLIIHUV�H[WHQVLYHO\�DFURVV�GLIIHUHQW�
FXOWXUHV�� 7KH� LQGLYLGXDOV¶� FRQFHSWV� RI� KHDOWK�� LOOQHVV��
QHZERUQ� FDUH�� WKH� KHDOWK� VHHNLQJ� DWWLWXGH� DQG�
EHKDYLRU� DUH� GLIIHUHQW� LQ� DOO� FXOWXUHV�� 7KH�
DFFRPSOLVKPHQW� RI� SXEOLF� KHDOWK� SURJUDPV� DQG�
LQWHUYHQWLRQV�DQG�KHDOWK\�SUDFWLFHV�RI�SROLFLHV�GHSHQG�
XSRQ� FOHDU� XQGHUVWDQGLQJ� RI� WKH� FXOWXUDO� FRQWH[W� WKDW�
EXLOGV� WKH� IXQGDPHQWDO� EHOLHIV�� SUDFWLFHV� DQG�
FRPPXQDO� SHUFHLYHG� PHDQLQJ� RI� XPELOLFDO� FRUG�
IXQFWLRQLQJ��FRUG�KHDOWK�DQG�LOOQHVV��� 
,Q� WKLV� VWXG\�� WKH� GHPRJUDSKLF� SURILOHV� RI� WKH�
UHVSRQGHQWV�UHYHDOHG�WKDW�PDMRULW\�RI�WKH�UHVSRQGHQWV�
ZHUH� \RXQJ� DGXOWV� ZLWK�PHDQ� DJH� RI� ��� \HDUV�� 7KLV�
PHDQV�WKDW�WKH\�ZHUH�DW�WKH�SHDN�RI�WKHLU�UHSURGXFWLYH�
KHDOWK�DQG�UHTXLUH�LQIRUPDWLRQ�RQ�QHRQDWDO�KHDOWK�DQG�
FKLOG�VXUYLYDO��0DMRULW\�RI�WKH�UHVSRQGHQWV�KDG�PLGGOH�
DQG� SULPDU\� HGXFDWLRQ�� ,Q� DQRWKHU� VWXG\�� WKH� PHDQ�
DJH� RI� UHVSRQGHQWV� ZDV� ����� \HDUV�� 0DMRULW\� RI� WKH�
UHVSRQGHQWV� KDG� VHFRQGDU\� HGXFDWLRQ� DQG� DERYH����
7KH� XPELOLFDO� FRUG� ZDV� FXW� E\� VNLOOHG� ELUWK� DWWHQGDQW�
�6$%��LQ�FDVHV�ZKHUH�FKLOG�ZDV�ERUQ�LQ�KHDOWK�IDFLOLW\�
RU� KRVSLWDO� EXW� LQ� FDVHV� RI� KRPH� GHOLYHU\� LQ� UXUDO�
SRSXODWLRQ�� WKH� WUDGLWLRQDO� ELUWK� DWWHQGDQWV� VHUYHG� WKH�
SXUSRVH�DORQJ�ZLWK�DVVLVWLQJ�KRPH�ELUWK�� 
,Q� WKLV� VWXG\� XVH�RI� VXUJLFDO� EODGH� IRU� FRUG� FXWWLQJ�DW�
ELUWK�ZDV������������IRU�VFLVVRUV�ZKLOH������IRU�NQLIH�
WR�FXW�WKH�XPELOLFDO�FRUG�DIWHU�ELUWK��7KH�XVH�RI�VXUJLFDO�
EODGH�� VFLVVRUV� RU� NQLIH� ZDV� VLPLODU� DPRQJ� LQIDQWV�
ERUQ� DW� KRPHV�� SULYDWH� KRVSLWDO� DQG� JRYHUQPHQW�
KRVSLWDO�� 7KH� XVH� RI� VXUJLFDO� EODGH�� VFLVVRUV� RU� NQLIH�
ZDV�DOVR� LUUHVSHFWLYH�RI� LQIDQW¶V�JHQGHU�DQG�PRWKHUV¶�
HGXFDWLRQ� VWDWXV��7KH�VWXGLHV� OHG� LQ�%DQJODGHVK� DQG�
,QGLD� GHPRQVWUDWHG� WKH� XVH� RI� WUDGLWLRQDO� WRROV� OLNH�
EDPERR�VKRRWV� WR�FXW� WKH� LQIDQWV�XPELOLFDO�FRUG�DIWHU�
ELUWK�� 
'XULQJ�D�VWXG\�FDUULHG�RXW� LQ�XUEDQ�3DNLVWDQ������RI�
KHDOWK� FDUH� SURYLGHUV� UHSRUWHG� WKDW� WKH\� XVHG� QHZ�
UD]RU�� ZKLOH� ���� RI� ELUWK� DWWHQGDQWV� XVHG� KRXVHKROG�
NQLIH� WR�FXW� WKH�XPELOLFDO�FRUG�DIWHU�ELUWK����7KH�VWXG\�
RI� *LOJLW�� 3DNLVWDQ� UHYHDOHG� WKDW� PRVW� RI� WKH�

UHVSRQGHQWV�RI�VWXG\�XVHG�VFLVVRUV������XVHG�EODGH�
DQG����XVHG�NQLIH�WR�FXW�WKH�FRUG��� 
)LQGLQJV� IURP� DQRWKHU� VWXG\� VKRZHG� WKDW� WKHUH� ZDV�
FRPPRQ� XVH� RI� FRUG� FODPS� DQG� VXUJLFDO� EODGHV�
VFLVVRUV� LQ� FRUG� PDQDJHPHQW� ZKLFK� LQGLFDWHG� JRRG�
SUDFWLFH�� 0HWK\ODWHG� VSLULW� ZDV� DOVR� ZLGHO\� XVHG� LQ�
FRUG� FDUH�� 'XULQJ� DQRWKHU� VWXG\� LQ� 3DNLVWDQ��
UHVSRQGHQWV� UHYHDOHG� WKDW� ���� RI� WKHP� XVHG� WKH�
WKUHDG� ZKLOH� ������ RI� UHVSRQGHQWV� XVHG� FRUG� FODPS�
WR�FODPS�WKH�FRUG�DIWHU�FXWWLQJ�,Q�WKLV�VWXG\�PRVW�RI�WKH�
UHVSRQGHQWV� ������ FODLPHG� WR� KDYH� EHHQ� XVHG�
&KORUKH[LGLQH� DQG� ������ XVHG� VSLULW� RQ� WKH� LQIDQW¶V�
XPELOLFDO� FRUG�� 1HDUO\� ���� RI� WKH� UHVSRQGHQWV� XVHG�
PHGLFDO� SURGXFWV� LQFOXGLQJ� &KORUKH[LGLQH�� VSLULW��
SD\RGLQH� DQG� SRO\ID[�� ����� DSSOLHG� QRWKLQJ� RQ� WKH�
FRUG�� ZKHUHDV� ������ DSSOLHG� GRPHVWLF� SURGXFWV� RQ�
WKH� LQIDQW¶V�XPELOLFDO�FRUG�ZKLFK� LQFOXGHG� IULHG�RQLRQ��
JDUOLF��JKHH��RLO��NRKO�DQG�WXUPHULF�� 
7KH� DSSOLFDWLRQ� RI� RLO�� IULHG� RQLRQ� DQG� WXUPHULF� ZDV�
PRVW�IUHTXHQW��,Q�D�VWXG\�FRQGXFWHG�LQ�3DNLVWDQ������
RI�PRWKHUV�DSSOLHG�PDQ\�VXEVWDQFHV�RQ�WKH�FRUG��7KH�
KRXVHKROG� VXEVWDQFHV� LQFOXGHG� PXVWDUG� RLO�� FRFRQXW�
RLO��PDFKLQH�RLO��ROLYH�RLO��JKHH�DQG�NRKO���� ,Q�DQRWKHU�
VWXG\�RI�3DNLVWDQ������RI� UHVSRQGHQWV�DSSOLHG�VRPH�
VXEVWDQFHV� RQ� WKH� FRUG�� ZKLFK� LQFOXGHG� FROG� FUHDP��
WXUPHULF�� PXVWDUG� RLO�� JKHH�� GHWWRO�� ZKHDW� IORXU��
SRZGHU�� FUXVKHG� DSULFRW� FUHDP� DQG� DQWLPRQ\�� 7KH�
VWXG\� FRQGXFWHG� LQ� 7DQ]DQLD� UHYHDOHG� WKDW� WKH�
UHVSRQGHQWV� XVHG� VDOLYD�� KRW� NQLIH�� 33)� SRZGHU��
EDQDQD� VWHDP�� EXUQLQJ� ZRRG�� GLUW\� GRRU� SRZGHU��
VKHOOV� DQG� ILVK� ERQH���� 7KH� PRWKHUV� RI� 8JDQGD�
DSSOLHG� SRZGHU�� 9DVHOLQH�� VDOW\� ZDWHU�� VDOLQH�� VRRW��
KHUEV��VDOLYD��VDS�DQG�VSLULW�IRU�FRUG�FDUH��� 
,W�ZDV�UHYHDOHG�LQ�D�VWXG\�WKDW�VSRUHV�LQFUHDVH�WKH�ULVN�
RI� XPELOLFDO� LQIHFWLRQ� SUHGRPLQDQWO\� QHRQDWDO� WHWDQXV�
ZKLFK�DFFRXQWV�IRU�PRUH�WKDQ�����RI�QHRQDWDO�GHDWKV�
LQ� GHYHORSLQJ� FRXQWULHV���� 1HRQDWDO� VHSVLV� LV�
UHVSRQVLEOH� IRU� PRUH� WKDQ� ���� RI� QHRQDWDO� GHDWKV�
ZRUOGZLGH��� 

7KHVH�ILQGLQJV�DUH�LQ�DJUHHPHQW�ZLWK�6QHHUDPDUDGG\�
&7���������ZKR�GRFXPHQWHG� WKDW�EDELHV�GHOLYHUHG� LQ�
KRVSLWDOV�PD\�EH�DIIHFWHG�E\�WUDGLWLRQDO�SUDFWLFHV�DIWHU�

0XKDPPDG�$VLI�.KDQ��6DLPD�$OHHP��0XQHHED�0XVKWDT��,VPDD�6DIHHU�0LDQ 

��� 

7$%/(�,9��&+,-648$5(�7(67�2)�,1'(3(1'(1&(�72�),1'�287�$662&,$7,21�%(7:((1�027+(5¶6�
('8&$7,21�$1'�68%67$1&(6�$33/,('�72�7+(�&25'� 

3ODFH�RI�%LUWK 
6XEVWDQFH�DSSOLHG�WR�WKH�&RUG� 

7RWDO� ȋð 
�GI�� S-YDOXH� 

1RWKLQJ 0HGLFDO�3URGXFWV 'RPHVWLF�3URGXFWV 

,OOLWHUDWH �������� ��������� ��������� ���������� 

����� 
��� ���� 

3ULPDU\ ������� ��������� ��������� ���������� 

0LGGOH ��������� ��������� ��������� ����������� 

0DWULF ������� ��������� ��������� ���������� 

,QWHUPHGLDWH ������� �������� �������� ��������� 

+LJKHU�(GXFDWLRQ ������� �������� �������� ���������� 

7RWDO �������� ���������� ��������� ����������� 
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GLVFKDUJH�DV�FDUH�RI� WKH�FRUG�GXULQJ�QHRQDWDO�SHULRG�
LV�SURYLGHG�E\�PRWKHU�DQG�PRWKHU�LQ-ODZ��7KH�ILQGLQJV�
IURP�WKLV�VWXG\�LV�DOVR�LQ�OLQH�ZLWK�WKH�UHSRUW�RI�%DQJ�+�
������� ZKLFK� UHYHDOHG� WKH� XVH� RI� QDWLYH� DQG� YDULRXV�
IRUPV� RI� KHUEDO� SUHSDUDWLRQ� LQ� FRUG� FDUH� LQ� D� VHPL�
XUEDQ�VHWWLQJ�DV�WKH�RQH�VWXGLHG� 
:KDWHYHU�WKH�UHDVRQV�PD\�EH�XQK\JLHQLF�FRUG�FDUH�LV�
D� ULVN� EHKDYLRU� ZKLFK� FDQ� OHDG� WR� QHRQDWDO� LQIHFWLRQ�
DQG�GHDWK�DV�WKH�XPELOLFDO�YHVVHOV�DUH�VWLOO�SDWHQW�IRU�D�
IHZ� GD\V� DIWHU� ELUWK�� WKXV� PDNLQJ� XPELOLFDO� FRUG� D�
FRPPRQ� URXWH� RI� HQWU\� IRU� V\VWHPLF� LQIHFWLRQ� LQ� WKH�
QHZERUQ� 7KLV� VWXG\� UHYHDOHG� WKDW� WKHUH� ZDV� D�
VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� WKH� SODFH� RI� ELUWK� RI�
LQIDQW� DQG� WKH� FRUG� FODPSLQJ� WRRO� XVHG� WR� FODPS� WKH�
XPELOLFDO�FRUG�DIWHU�FXWWLQJ��7KH�XVH�RI�VWDQGDUG�FRUG�
FODPS�DPRQJ� LQIDQWV�ERUQ� LQ�JRYHUQPHQW�DQG�SULYDWH�
KRVSLWDOV�ZDV�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�LQIDQWV�ZKR�
ZHUH�ERUQ�DW�KRPHV�� 
7KHUH� ZDV� D� VWDWLVWLFDOO\� VLJQLILFDQW� DVVRFLDWLRQ�
EHWZHHQ� WKH� SODFH� RI� ELUWK� RI� LQIDQWV� DQG� WKH�
VXEVWDQFHV� DSSOLHG� WR� WKH� FRUG� DIWHU� FXWWLQJ� DQG�
FODPSLQJ��7KH�XVH�RI�KDUPIXO�GRPHVWLF�SURGXFWV�ZDV�
KLJKHVW� DPRQJ� WKH� LQIDQWV�ZKR�ZHUH� ERUQ� DW� KRPHV��
7KH� DSSOLFDWLRQ� RI� PHGLFDO� RU� GRPHVWLF� SURGXFWV� RQ�
WKH� FRUG� ZDV� LUUHVSHFWLYH� RI� LQIDQW¶V� JHQGHU� DQG�
PRWKHUV¶� HGXFDWLRQ� VWDWXV�� $SSOLFDWLRQ� RI� GLIIHUHQW�
VXEVWDQFHV� RQ� XPELOLFDO� FRUG� YDULHV� DFFRUGLQJ� WR�
UHJLRQ� DQG� DUHD� RI� OLYLQJ� DQG� WKH� QRUPV� DQG� YDOXHV�
DORQJ�ZLWK�EHOLHIV�DIIHFW�WKHP�� 
(QHML� 5� �������� LQ� WKHLU� VWXG\� QRWHG� D� VLJQLILFDQW�
FRUUHODWLRQ� EHWZHHQ� PRWKHUV¶� OHYHO� RI� HGXFDWLRQ� DQG�
FOHDQ� FRUG� PDQDJHPHQW�� 7KH\� FOLQFKHG� WKDW� ZLWKRXW�
FRQVLGHULQJ� WKH�HGXFDWLRQ� OHYHO�RI� WKH�VWXG\�VXEMHFWV��
WKLV� LV� DOPRVW� LPSRVVLEOH� WR� FRQVLGHU� EHKDYLRUDO�
FKDQJHV� LQ� KHDOWK� FDUH� SUDFWLFH� DV� LW� GHHSO\� LPSDFWV�
LQGLYLGXDO� GHPHDQRU� HVSHFLDOO\� LQ� WKH� DUHD� RI� FKLOG�
EHDULQJ� DQG� QHRQDWDO� FDUH�� ,OOLWHUDWH� PRWKHUV� ZHUH�
IRXQG� WR� EH� ODFNLQJ� GHFLVLRQ�PDNLQJ� SRZHU� DQG� WKH\�
ZHUH� QRW� DEOH� WR� UHVLVW� VRFLDO� SUHVVXUH� DQG� DOZD\V�
FRPSO\�ZLWK�H[LVWLQJ�WUDGLWLRQ 
7KH� ILQGLQJV�RI�0HEHUJ�%�������� VWDWHG� WKDW�PDMRULW\�
RI�RPSKDOLWLV�ZDV�REVHUYHG� LQ�EDELHV�ZLWK�XQK\JLHQLF�
FRUG� FDUH�� $ODP�0� ������� DOVR� UHSRUWHG� RI� XPELOLFDO�
LQIHFWLRQ�DPRQJ�QHRQDWHV�ZKRVH�XPELOLFDO�FRUGV�ZHUH�
GUHVVHG� ZLWK� XQK\JLHQLF� PDWHULDOV�� ,Q� WKLV� VWXG\�� ��
LQIDQWV� JRW� IHYHU� DQG� �� LQIDQWV� KDG� MDXQGLFH� GXH� WR�
LQDGHTXDWH� FRUG� FDUH� SUDFWLFHV�� ,W� LV� RI� XWPRVW�
LPSRUWDQW� WR� LQWURGXFH� VDIH� SUDFWLFHV� UHJDUGLQJ� FRUG�
FDUH����7KH� XQK\JLHQLF� SUDFWLFHV� FDQ� HDVLO\� OHDG� WR�
WHWQXV���� ,W� DOVR� FDOOV� IRU� WKH� HUDGLFDWLRQ� RI� ROG� DQG�
KDUPIXO� SUDFWLFHV� LQ� ZKLFK� YDULRXV� FKHPLFDO� XVHG�
SRVVHVV�GDQJHU�WR�ERWK�OLIH�DQG�HQYLURQPHQW��� 

&21&/86,21 

$V� WKHUH� LV� D�JOREDO�SXVK� WR�DFKLHYH� WKH�GHFUHDVH� LQ�
LQIDQW�PRUWDOLW\� UDWH�� WKHUH� LV� D� QHHG� WR� IRFXV� RQ� WKH�
PRVW�SULPLWLYH�VWDJH�RI� OLIH� WKDW� LV�VRRQ�DIWHU�ELUWK��$V�
YDULRXV� UHVHDUFKHV� DUH� H[SORULQJ� WKH� XPELOLFDO� FRUG�

FDUH� SUDFWLFHV�� LW� LV� HVVHQWLDO� WR� UHFRJQL]H� WKH� FDUH�
JLYHUV¶� FRQWH[W�� SUH-H[LVWLQJ� EHOLHIV�� QRUPV� DQG�
SUDFWLFHV�RI�GLIIHUHQW�UHJLRQV�ZKHUH�WKH�KHDOWK�SROLFLHV�
UHJDUGLQJ�WKH�XPELOLFDO�FRUG�FDUH�FRXOG�EH�PRGLILHG�� 

7KLV�VWXG\�UHYHDOHG�GLYHUVLW\�LQ�PHWKRGV�RI�FDULQJ�WKH�
FRUG� DIWHU� ELUWK� DPRQJ� WKH� UXUDO� SRSXODWLRQ� RI� GLVWULFW�
$WWRFN�� 0RVW� RI� WKH� SDUWLFLSDQWV� RI� WKLV� VWXG\�
PDLQWDLQHG� WKH� JRRG� FRUG� FDUH� SUDFWLFHV�� KRZHYHU��
WKHUH�ZHUH�D�VLJQLILFDQW�SURSRUWLRQ�RI�UHVSRQGHQWV�ZKR�
IROORZHG� KDUPIXO� WUDGLWLRQDO� SUDFWLFHV� IRU� WKHLU� LQIDQW¶V�
FRUG�FDUH�� 
7KHUH�LV�D�QHHG�RI�FUHDWLQJ�DZDUHQHVV�DPRQJ�SHRSOH�
HVSHFLDOO\� WKH� UXUDO� SRSXODWLRQ� E\� FDUU\LQJ� RXW�
SRSXODWLRQ� EDVHG� KHDOWK� LQWHUYHQWLRQV� WR�PRGLI\� WKHLU�
EHOLHIV�� QRUPV�� WUDGLWLRQV� DQG� SUDFWLFHV� IRU� LQIDQW¶V�
FRUG� FDUH�� WKDW� XOWLPDWHO\� OHDGV� WR� D� UHGXFWLRQ� LQ�
QHRQDWDO�PRUWDOLW\�UDWH�LQ�3DNLVWDQ� 

(WKLFDO� SHUPLVVLRQ�� 6DUKDG�8QLYHUVLW\� (5&� OHWWHU�
1R��68,7�'(�([DPV������GDWHG���-��-����� 

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

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

$87+25�&2175,%87,216� 

.KDQ�0$��,GHD��'DWD�&ROOHFWLRQ��'DWD�DQDO\VLV 
$OHHP�6��'DWD�DQDO\VLV 
0XVKWDT�0��'DWD�FROOHFWLRQ 
0LDQ�,6��'DWD�FROOHFWLRQ 

5()(5(1&(6 

�� 6DGOHU� 7:�� /RQJPDQ� -�� /DQJPDQ¶V� PHGLFDO�
HPEU\RORJ\� ��WK� HGLWLRQ�� 3KLODGHOSKLD�� :ROWHUV�
.OXZHU�+HDOWK�/LSSLQFRWW�:LOOLDPV�	�:LONLQV������� 

�� 2UJDQL]DWLRQ� :+�� *OREDO� KHDOWK� REVHUYDWRU\�
�*+2�� 'DWD�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� ������
$YDLODEOH� IURP�� KWWSV���ZZZ�ZKR�LQW�JKR�
SXEOLFDWLRQV�ZRUOGB�KHDOWKBVWDWLVWLFV������HQ�� 

�� /LX� /�� 2]D� 6�� +RJDQ�'�� 3HULQ� -�� 5XGDQ� ,�� /DZQ�
-(��HW�DO��*OREDO��UHJLRQDO��DQG�QDWLRQDO�FDXVHV�RI�
FKLOG� PRUWDOLW\� LQ� ����–���� ZLWK� SURMHFWLRQV� WR�
LQIRUP�SRVW-�����SULRULWLHV��DQ�XSGDWHG�V\VWHPDWLF�
DQDO\VLV�� /DQFHW�� ������ ����������� ���-�����
GRL���������6����-�������������-�� 

�� 2UJDQL]DWLRQ� :+�� 6'*� ��� (QVXUH� KHDOWK\� OLYHV�
DQG� SURPRWH� ZHOOEHLQJ� IRU� DOO� DW� DOO� DJHV��:RUOG�
+HDOWK�2UJDQL]DWLRQ��������$YDLODEOH�IURP��KWWSV���
ZZZ�ZKR�LQW�VGJ��WDUJHWV�HQ�� 

�� :LOVRQ� &�� 1D]LW� 9�� 0DOGRQDGR� <�� 5HPLQJWRQ� -��
.OHLQ� -�� 5HPLQJWRQ� DQG� .OHLQ¶V� ,QIHFWLRXV�
'LVHDVHV�RI�WKH�)HWXV�DQG�1HZERUQ�,QIDQW���WK�HG��
3KLODGHOSKLD��86$��(OVHYLHU������� 

�� %XJDMH� 0�� $PHK� (�� 0F+RQH\� 0�� /DNKRR� .��
2PSKDOLWLV�� ,Q��$PHK�$(��%LFNOHU�6:��/DNKRR�.��
HGV�� 3DHGLDWULF� 6XUJHU\�� $� &RPSUHKHQVLYH� 7H[W�
IRU�$IULFD��������S����-���� 

�� .DUXPEL� -�� 0XODNX� 0�� $OXYDDOD� -�� (QJOLVK� 0��

'LIIHUHQW�8PELOLFDO�&RUG�&XWWLQJ�7HFKQLTXHV�3UHYDLOLQJ 

��� 
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2SL\R� 1�� 7RSLFDO� XPELOLFDO� FRUG� FDUH� IRU�
SUHYHQWLRQ� RI� LQIHFWLRQ� DQG� QHRQDWDO� PRUWDOLW\��
3HGLDWU�,QIHFW�'LV�-�����������������-��� 

�� 6RRIL� 6�� &RXVHQV� 6�� ,PGDG� $�� %KXWWR� 1�� $OL� 1��
7RSLFDO� DSSOLFDWLRQ� RI� FKORUKH[LGLQH� WR� QHRQDWDO�
XPELOLFDO� FRUGV� IRU� SUHYHQWLRQ� RI� RPSKDOLWLV� DQG�
QHRQDWDO�PRUWDOLW\� LQ�D�UXUDO�GLVWULFW�RI�3DNLVWDQ��D�
FRPPXQLW\-EDVHG�� FOXVWHU-UDQGRPLVHG� WULDO��
/DQFHW�� ������ ����������� ����-������ 
GRL����������6����-�������������-�� 

�� 0XOODQ\� /&�� 'DUPVWDGW� */�� .KDWU\� 6.�� /H&OHUT�
6&�� .DW]� -�� 7LHOVFK� -� ,PSDFW� RI� XPELOLFDO� FRUG�
FOHDQVLQJ�ZLWK������FKORUKH[LGLQH�RQ�WLPH�WR�FRUG�
VHSDUDWLRQ�DPRQJ�QHZERUQV�LQ�VRXWKHUQ�1HSDO��D�
FOXVWHU-UDQGRPL]HG�� FRPPXQLW\-EDVHG� WULDO��
3HGLDWULFV������� ������������-������GRL����������
SHGV�����-����� 

��� +HUOLK\� -0�� 6KDLNK� $�� 0D]LPED� $�� *DQJQH� 1��
*URJDQ� &�� 0SDPED� &�� HW� DO�� /RFDO� 3HUFHSWLRQV��
&XOWXUDO� %HOLHIV� DQG� 3UDFWLFHV� 7KDW� 6KDSH�
8PELOLFDO� &RUG� &DUH�� $� 4XDOLWDWLYH� 6WXG\� LQ�
6RXWKHUQ�3URYLQFH��=DPELD�� �3/R6�2QH���������
������H�������GRL����������MRXUQDO�SRQH��������� 

��� &RIIH\� 36�� %URZQ� 6&�� 8PELOLFDO� FRUG-FDUH�
SUDFWLFHV� LQ� ORZ-� DQG�PLGGOH-LQFRPH� FRXQWULHV�� D�
V\VWHPDWLF� UHYLHZ�� %0&� 3UHJQDQF\� &KLOGELUWK��
�����������������GRL����������V�����-���-����-�� 

��� $QGUHZV� -<�� 'DODO� .� 8PELOLFDO� FRUG-FXWWLQJ�
SUDFWLFHV�DQG�SODFH�RI�GHOLYHU\� LQ�%DQJODGHVK� ,QW�
-� *\QHFRO� 2EVWHW��  ������ �������� ��-����
GRL���������M�LMJR�������������� 

��� *XO� 6�� .KDOLO� 5�� <RXVDI]DL� 07�� 6KRXNDW� )��
1HZERUQ� FDUH� NQRZOHGJH� DQG� SUDFWLFHV� DPRQJ�
PRWKHUV� DWWHQGLQJ� SHGLDWULF� RXWSDWLHQW� FOLQLF� RI� D�
KRVSLWDO� LQ� .DUDFKL�� 3DNLVWDQ�� ,QW� -� +HDOWK� 6FL�
�4DVVLP����������������-����GRL������������������� 

��� .KDQ� *1�� 0HPRQ� =$�� %KXWWD� =$�� $� FURVV�
VHFWLRQDO�VWXG\�RI�QHZERUQ�FDUH�SUDFWLFHV�LQ�*LOJLW��
3DNLVWDQ�� -� 1HRQDWDO� 3HULQDWDO� 0HG�� ������ ������
��-����GRL���������130-�������� 

��� 'KLQJUD�8��*LWWHOVRKQ�-��6XOHLPDQ�$0��6XOHLPDQ�
60�� 'XWWD� $�� $OL� 60�� HW� DO�� 'HOLYHU\�� LPPHGLDWH�
QHZERUQ� DQG� FRUG� FDUH� SUDFWLFHV� LQ� 3HPED�
7DQ]DQLD�� D� TXDOLWDWLYH� VWXG\� RI� FRPPXQLW\��
KRVSLWDO�VWDII�DQG�FRPPXQLW\� OHYHO�FDUH�SURYLGHUV�
IRU� NQRZOHGJH�� DWWLWXGHV�� EHOLHI� V\VWHPV� DQG�
SUDFWLFHV�� %0&� 3UHJQDQF\� &KLOGELUWK�� ������ ����

�����GRL��������������-����-��-���� 
��� 2NDED-.D\RP� 9�� .DNXUX� $�� .LJXOL� 6�� 1HZERUQ�

FDUH� SUDFWLFHV� DPRQJ� PRWKHU-LQIDQW� G\DGV� LQ�
XUEDQ� 8JDQGD�� ,QW� -� 3HGLDWU�� ������ $UWLFOH� ,'��
��������GRL����������������������  

��� -HRO-0DGHZDVH�9,��2\HGHML�<��(OHPL�7��&RUG�&DUH�
3UDFWLFHV�RI�6RXWK�:HVW�1LJHULDQ�0RWKHUV�� � ,QW� -��
7URS�0HG�����������������-��� 

��� 6DFNV�(��0RVV�:-��:LQFK�3-��7KXPD�3��YDQ�'LMN�
/�� 0XOODQ\� /&�� 6NLQ�� WKHUPDO� DQG� XPELOLFDO� FRUG�
FDUH� SUDFWLFHV� IRU� QHRQDWHV� LQ� VRXWKHUQ�� UXUDO�
=DPELD�� D� TXDOLWDWLYH� VWXG\�� %0&� 3UHJQDQF\�
&KLOGELUWK���������������� 

��� 6UHHUDPDUDGG\�&7��-RVKL�+��6UHHNXPDUDQ�%��*LUL�
6�� &KXQL� 1�� +RPH� GHOLYHU\� DQG� QHZERUQ� &DUH�
DPRQJ� 8UEDQ� :RPHQ� LQ� :HVWHUQ� 1HSDO�� $�
TXHVWLRQQDLUH�VXUYH\��%0&�3UHJQDQF\�&KLOGELUWK��
���������$UWLFOH�,'������GRL�������������-����-�-��� 

��� %DQJ� +�� $QGHP� *�� 1HRQDWDO� 7HWDQXV�� 0RUWDOLW\�
5DWH�DQG�5LVN�)DFWRUV�� ,QW�-�(SLGHPLRO����������
��������-���� 

��� (QHML� 5�� (\HPED� 6�� 0DUNLQGH�� %DFWHULDO�
&RORQL]DWLRQ� DQG� 1HRQDWDO� ,QIHFWLRQ�� *OREDO� -��
��������������-��� 

��� 0HEHUJ�%��%URZQ�37��%DFWHULDO�&RORQL]DWLRQ� DQG�
&RUG�,QIHFWLRQ��&OLQ�3HGLDWU�����������������-��� 

��� $ODP�0��$OL�1��6XOWDQD�1��1HZERUQ�XPELOLFDO�FRUG�
DQG� VNLQ� FDUH� LQ� 6\OKHW� 'LVWULFW�� %DQJODGHVK��
LPSOLFDWLRQV� IRU� WKH� SURPRWLRQ� RI� XPELOLFDO� FRUG�
FOHDQVLQJ� ZLWK� WRSLFDO� FKORUKH[LGLQH�� -� 3HULQDWRO��
����������6��–6����GRL���������MS���������� 

��� 6KDUPD�6��YDQ�7HLMOLQJHQ�(��+XQGOH\�9��$QJHOO�&��
6LPNKDGD�3��'LUW\�DQG����GD\V�LQ�WKH�ZLOGHUQHVV��
HOLFLWLQJ� FKLOGELUWK� DQG� SRVWQDWDO� FXOWXUDO� SUDFWLFHV�
DQG� EHOLHIV� LQ�1HSDO�� %0&�3UHJQDQF\� &KLOGELUWK��
�������������� 

��� &HQWUHV� '&�� 7HWDQXV� FDXVHV� DQG� WUDQVPLVVLRQ��
&HQWHUV�IRU�'LVHDVH�&RQWURO��������$YDLODEOH�IURP��
KWWSV���ZZZ�ZKR�LQW�LPPXQL]DWLRQ�
PRQLWRULQJBVXUYHLOODQFH�� EXUGHQ�YSG�
VXUYHLOODQFHBW\SH�SDVVLYH�WHWDQXV�HQ��� 

��� 'RUVH\�$��5REH�&��7KDPSL�6��7R[LFRORJLFDO�SURILOH�
IRU� XVHG� PLQHUDO-EDVHG� FUDQNFDVH� RLO�� 86� 'HSW�
+HDOWK� +XPDQ� 6HUYLFHV�� $JHQF\� IRU� 7R[LF�
6XEVWDQFHV� DQG� 'LVHDVH� 5HJLVWU\�� ������
$YDLODEOH� IURP�� KWWS���ZZZ�DWVGU�FGF�JRY��
WR[SURILOHV�WS����SGI�� 
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'U��0XKDPPDG�$VLI�.KDQ� 
'LVWULFW�&RRUGLQDWRU� 
,501&+�	�1XWULWLRQ�3URJUDP 
$WWRFN��3XQMDE-3DNLVWDQ� 
 
 
 

 
'U��6DLPD�$OHHP� 
�&RUUHVSRQGLQJ�$XWKRU� 
'HQWDO�6XUJHRQ 
5+&�6DQQ�'LVWW�-DPVKRUR 
+HDOWK�'HSDUWPHQW�� 
*RYW�RI�6LQGK-3DNLVWDQ� 
(PDLO��VDPDOHHP#KRWPDLO�FRP� 
 

 

'U��0XQHHED�0XVKWDT� 
6HQLRU�/HFWXUHU��&RPPXQLW\�0HGLFLQH 
:RPHQ�0HGLFDO�&ROOHJH� 
$EERWWDEDG��.3.-3DNLVWDQ� 
 
'U��,VPDD�6DIHHU�0LDQ� 
02��(PHUJHQF\ 
:DWLP�0HGLFDO�DQG�'HQWDO�&ROOHJH 
5DZDW��5DZDOSLQGL-3DNLVWDQ�� 


