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&RXJK� LV� RQH� RI� WKH� PRVW� IUHTXHQW� UHVSLUDWRU\� VLJQV� UHSRUWHG� LQ� FKLOGUHQ� DQG� LV� RQH� RI� WKH� PRVW�
FRPPRQ�UHDVRQV�IRU�ZKLFK�SDUHQWV�VHHN�PHGLFDO�DWWHQWLRQ�IRU�WKHLU�FKLOG��&RXJK�PD\�EH�D�GLVWUHVVLQJ�
V\PSWRP�� DQG� HPSLULF� WUHDWPHQW�ZLWK� DQWLWXVVLYH� DJHQWV� LV� RIWHQ� XVHG� &XUUHQW� DQWLWXVVLYH� DJHQWV� DW�
HIIHFWLYH�GRVHV�KDYH�DGYHUVH�HYHQWV�VXFK�DV�GURZVLQHVV��QDXVHD�DQG�FRQVWLSDWLRQ�WKDW�OLPLW�WKHLU�XVH��
7KHUH� LV� D� WKHUDSHXWLFDOO\� QHHG� IRU�PRUH� HIIHFWLYH� DQG� EHWWHU�WROHUDWHG� DJHQWV� /HYRFORSHUDVWLQH� LV� D�
FHQWUDOO\�DFWLQJ�DJHQW�ZKLFK�LV�EHOLHYHG�WR�LQKLELW�FRXJK�SULPDULO\�E\�WKHLU�HIIHFW�RQ�WKH�FRXJK�FHQWUH�
7KH�DLP�RI�WKLV�UHYLHZ�ZDV�WR�HYDOXDWH�WKH�DYDLODEOH�HYLGHQFH�UHJDUGLQJ�HIILFDF\��WROHUDELOLW\�DQG�VDIHW\�
RI� /HYRFORSHUDVWLQH� IRU� V\PSWRPDWLF� WUHDWPHQW� RI� FRXJK� $ WRWDO� RI� ��� FRQWUROOHG� FOLQLFDO� WULDOV�
FRQGXFWHG� ERWK� LQ� DGXOW� DQG� LQ� FKLOGUHQ� LQYROYLQJ� D� WRWDO� RI� ���� VXEMHFWV� KDYH� EHHQ� FDUULHG� RXW� WR�
HYDOXDWH� HIILFDF\� VDIHW\� DQG� WROHUDELOLW\� RI� /HYRFORSHUDVWLQH� /HYRFORSHUDVWLQH� FDQ� SURGXFH� D� JUHDWHU�
UHGXFWLRQ� LQ� WKH� LQWHQVLW\� DQG� IUHTXHQF\� RI� FRXJK� FRPSDUHG� ZLWK� RWKHU� DQWLWXVVLYH� FRPSRXQGV�
/HYRFORSHUDVWLQH� LV� DQ� HIIHFWLYH� DQWLWXVVLYH� DJHQW� IRU� WKH� WUHDWPHQW RI� FRXJK� LQ� SDWLHQWV� RI� DOO� DJH�
JURXSV��,W�KDV�D�PRUH�UDSLG�RQVHW�RI�DFWLRQ�WKDQ�VWDQGDUG�DJHQWV�ZLWK�DQ�LPSURYHG�WROHUDELOLW\�SURILOH�
/&3�UHSUHVHQWV�D�YDOXDEOH�DOWHUQDWLYH�WR�FXUUHQWO\�XVHG�DQWLWXVVLYH�DJHQWV�ZLWK�WKH�DGGHG�DGYDQWDJH�RI�
IDVWHU�RQVHW�RI�DFWLRQ�DQG�LPSURYHG�WROHUDELOLW\�

.H\�ZRUGV� /HYRFORSHUDVWLQH��FRXJK��UHYLHZ��DFXWH�UHVSLUDWRU\�GLVHDVHV��DQWL�WXVVLYH�DJHQWV�
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&RXJK� LV� RQH� RI� WKH� PRVW� IUHTXHQW� UHVSLUDWRU\� VLJQV�
UHSRUWHG� LQ� FKLOGUHQ� DQG� LV� RQH� RI� WKH� PRVW� FRPPRQ�
UHDVRQV�IRU�ZKLFK�SDUHQWV�VHHN�PHGLFDO�DWWHQWLRQ�IRU�WKHLU�
FKLOG� >�@��&RXJK�FRXOG�DOVR�SURIRXQGO\�DQG�DGYHUVHO\�DIIHFW�
WKH�TXDOLW\�RI�SDWLHQWV¶�OLYHV�>�@��HVSHFLDOO\�LI�SUHVHQW�DW�QLJKW�
Q>�@�� ,Q� PRVW� FKLOGUHQ�� DFXWH� FRXJK� LV� GXH� WR� YLUDO� XSSHU�
UHVSLUDWRU\�WUDFW�LQIHFWLRQ��857,���L�H���WKH�FRPPRQ�FROG�>�@�
,W� LV� UHFRJQL]HG� WKDW� SUHVFKRRO� DQG� VFKRRO� FKLOGUHQ�

PLJKW�VXIIHU�IURP�DFXWH�UHVSLUDWRU\�LQIHFWLRQV���WR���WLPHV�
D� VFKRRO� \HDU� DQG� FDQ� FRXJK� ���� FRXJKV� GDLO\� ZLWK� D�
857,� >�@�� (YHQ� LI� LW� LV� ZHOO� NQRZQ� WKDW� FRXJK� VKRXOG� EH�
FRQVLGHUHG�D�SURWHFWLYH�SKHQRPHQRQ�DQG�IRU�WKLV�UHDVRQ�
LW� LV�QRW�PDQGDWRU\� ³WUHDW´� WKLV�V\PSWRP��KRZHYHU�FRXJK�
UHVXOWLQJ� IURP� 857,� PD\� EH� D� GLVWUHVVLQJ� V\PSWRP�� DQG�
HPSLULF�WUHDWPHQW�ZLWK�DQWLWXVVLYH�DJHQWV�LV�RIWHQ�XVHG�>�@��
&XUUHQW� DQWLWXVVLYH� DJHQWV� DW� HIIHFWLYH� GRVHV� KDYH�
DGYHUVH HYHQWV� VXFK� DV� GURZVLQHVV�� QDXVHD� DQG

FRQVWLSDWLRQ� WKDW� OLPLW� WKHLU� XVH� >�@�� 7KHUH� LV� DOVR� UHFHQW�
HYLGHQFH� WKDW� VWDQGDUG� DQWLWXVVLYH� DJHQWV�� VXFK� DV�
FRGHLQH��PD\�QRW�VR�HIILFDFLRXV�LQ�UHGXFLQJ�FRXJK�GXULQJ�
XSSHU� UHVSLUDWRU\� LQIHFWLRQV� >�@�� 7KHUHIRUH�� WKHUH� LV� D�
WKHUDSHXWLFDOO\� QHHG� IRU� PRUH� HIIHFWLYH� DQG� EHWWHU�
WROHUDWHG� DJHQWV� >�@�� $PRQJ� DQWLWXVVLYH GUXJV� DYDLODEOH�
IRU� WKH� WUHDWPHQW� RI� FRXJK� LQ� FKLOGUHQ�� FRGHLQH� DQG�
FORSHUDVWLQH�DQG�/HYRFORSHUDVWLQH��/&3��DUH�FHQWUDOO\�DFWLQJ�
DJHQWV��RSLRLGV�DQG�QRQ�RSLRLGV��WKDW�DUH�EHOLHYHG�WR�LQKLELW�
FRXJK�SULPDULO\�E\�WKHLU�HIIHFW�RQ�WKH�FRXJK FHQWHU�>��@�
7KH� DLP� RI� WKLV� UHYLHZ� ZDV� WR� HYDOXDWH� WKH� DYDLODEOH�

HYLGHQFH�UHJDUGLQJ�HIILFDF\��WROHUDELOLW\�DQG�VDIHW\�RI�/&3�
IRU� V\PSWRPDWLF� WUHDWPHQW� RI� FRXJK�� 7KH� HIILFDF\� DQG�
SKDUPDFRG\QDPLFV� FKDUDFWHULVWLFV� RI� /&3� D� QRYHO
DQWLWXVVLYH��ZKLFK�DFWV�ERWK�FHQWUDOO\�RQ�WKH�FRXJK�FHQWHU�
DQG�RQ�SHULSKHUDO�UHFHSWRUV�LQ�WKH� WUDFKHREURQFKLDO�WUHH�LQ�
WUHDWLQJ�FKURQLF�FRXJK��ZDV�FRPSDUHV�ZLWK�WKDW�RI
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)LJXUH��� &KHPLFDO�IRUPXOD�RI�/HYRFORSHUDVWLQH

RWKHU� VWDQGDUG� DQWLWXVVLYH� DJHQWV� �FRGHLQH��
OHYRGURSURSL]LQH� DQG� '/�FORSHUDVWLQH�� LQ� D� WRWDO� RI� ���
FRQWUROOHG�FOLQLFDO�WULDOV��DQDO\]HG�E\�$OLSUDQGL�HW�DO ������
FRQGXFWHG�ERWK�LQ�DGXOW�DQG�LQ�FKLOGUHQ�LQYROYLQJ�D�WRWDO�RI�
����VXEMHFWV��

/HYRFORSHUDVWLQH��3KDUPDFRORJLFDO�&KDUDFWHULVWLFV

D���3KDUPDFRG\QDPLFV

/&3� LV� WKH� OHYRURWDWRU\� LVRPHU� RI� '/�FORSHUDVWLQH� >��@�
�)LJXUH� ���� /&3� LV� DQ� DQWLWXVVLYH� DJHQW� WKDW DFWV� ERWK�
FHQWUDOO\��RQ�WKH�EXOEDU�FRXJK�FHQWHU��DQG�SHULSKHUDOO\��RQ�
WKH� FRXJK� UHFHSWRUV� LQ� WKH� WUDFKHREURQFKLDO� WUHH�� 7KLV�
GXDO� PHFKDQLVP� RI� DFWLRQ� PDNHV� /&3� YHU\� HIIHFWLYH� LQ�
WKH�WUHDWPHQW�RI�FRXJK�DVVRFLDWHG�ZLWK�PDQ\�FKURQLF�DQG�
DFXWH� FRQGLWLRQV� LQ� SDWLHQWV� RI� DOO� DJHV�� ,Q� DGGLWLRQ� LWV�
DFWLRQ� LV� KLJKO\� VHOHFWLYH� LPSURYLQJ� WKH� VDIHW\� DQG�
WROHUDELOLW\�SURILOH�RI�WKLV�PROHFXOH��0RUH�LQ�GHWDLOV�/&3�LV�
D� QRQ�RSLRLG� DQWLWXVVLYH� DJHQW� ZLWK� D� FHQWUDOO\� DFWLYH�
PHFKDQLVP�RI�DFWLRQ�DW�WKH�EXOEDU�FRXJK�FHQWHU��/&3�KDV�
DOVR� DQ� HIIHFW� RQ� SHULSKHUDO� UHFHSWRUV� LQ� WKH�
WUDFKHREURQFKLDO�WUHH��
7KHUHIRUH�/&3�FRXOG�EH�FRQVLGHUHG�D�GXDO�DQWLWXVVLYH�

DJHQW��7KH�DQWLWXVVLYH�HIIHFW�RQ� WKH�EXOEDU�FRXJK�FHQWHU�
RI� /&3� LV� KLJKO\� VHOHFWLYH� WKHUHIRUH� DYRLGLQJ� FHQWUDO�
DGYHUVH�HIIHFWV�VXFK�DV�VHGDWLRQ��/&3� LV�D�QRQ�QDUFRWLF�
DQWLWXVVLYH� DJHQW� ZLWK� D� FKHPLFDO� VWUXFWXUH� DQG� D�
SKDUPDFRORJLFDO�SURILOH�GLVWLQFW� IURP�FORSHUDVWLQH�� ,Q� IDFW�
LWV� FKHPLFDO� VWUXFWXUH� LV� GLVWLQFW� IURP� WKDW� RI� UDFHPDWH�
FRPSRXQG�� 7KLV� GLIIHUHQFH� KDV� DOVR� SKDUPDFRG\QDPLFV�
LPSOLFDWLRQV��7KH�ODFN�RI�DGYHUVH�FHQWUDO�HIIHFWV�VHHPV�LQ�
IDFW� OLQNHG� ZLWK� WKH� FKHPLFDO� FRQILJXUDWLRQ� RI� WKH�
FRPSRXQG� �OHYRLVRPHU�� LQ� FRPSDULVRQ� ZLWK� WKH� UDFHPLF�
IRUP��/&3�GRHV�QRW� LQWHUIHUH�ZLWK�PXFRFLOLDU�PRYHPHQWV�
RI�UHVSLUDWRU\�WUDFW�PXFRVD�
7KH� FOLQLFDO� XVH� RI� /&3� LV� QRW� DVVRFLDWHG� ZLWK�

VOHHSLQHVV�RU�DJLWDWLRQ���3HULVWDOVLV�LV�DOVR�QRW�DIIHFWHG�E\�
/&3�� 7KHVH� ODWWHU� DVSHFWV� DUH� LPSRUWDQW� FKDUDFWHULVWLF�
UHJDUGLQJ� WKH� VDIHW\� DQG� WROHUDELOLW\� SURILOH� RI� WKH�
PROHFXOH�� )LQDOO\� /&3� DQWLWXVVLYH� HIIHFW� FRXOG� EH� DOVR�

DVFULEHG� WR� LWV� DQWLKLVWDPLQH� DQWLVHURWRQLQHUJLF� DQG�
PXVFOH�UHOD[DQW�DFWLRQV�DQG�WKLV�FRXOG�H[SODLQ�WKH�FOLQLFDO�
HIILFDF\�RI�/&3�GHPRQVWUDWHG�LQ�FOLQLFDO�WULDOV�

E��&OLQLFDO�(IILFDF\

&OLQLFDO� HIILFDF\� RI� /&3� KDV� EHHQ� HYDOXDWHG� DQG�
FRQILUPHG� LQ VHYHUDO� WULDOV�� $W� OHDVW� ��� WULDOV� RI� ZKRP� ��
UDQGRPL]HG�DQG�FRQWUROOHG��HYDOXDWLQJ�DQG�FRPSDULQJ�WKH�
HIILFDF\� RI� /&3� ZLWK� RWKHU� DQWLWXVVLYH� DJHQWV� DUH�
DYDLODEOH��VHH�$OLSUDQGL�HW�DO�>��@���,Q�WKHVH�VWXGLHV�D�WRWDO�
RI� ���� SDWLHQWV� KDYH� EHHQ� HQUROOHG�� 2I� WKHVH� WZR� WULDOV�
�LQYROYLQJ�����VXEMHFWV��KDYH�EHHQ�SHUIRUPHG�LQ�SHGLDWULF�
�DJH� ����� \HDUV�� SRSXODWLRQ�� 7KH� DQWLWXVVLYH� HIILFDF\� RI�
/&3�KDV�EHHQ�FRPSDUHG�ZLWK�SODFHER����WULDO���FRGHLQH����
WULDOV��� FORSHUDVWLQH� ��� WULDOV�� DQG� DOVR� OHYRGURSURSL]LQH� ���
WULDOV�� 7KH�DQWL�FRXJK�HIIHFW�RI�/&3�ZDV�HYDOXDWHG�ERWK�
LQ� DFXWH� �L�H�� YLUDO� XSSHU� WUDFW� LQIHFWLRQV�� DQG� FKURQLF�
FRQGLWLRQV� 7KH� VWXGLHV� HQUROOHG SDWLHQWV� RI� DOO� DJHV�ZLWK�
FRXJK� DVVRFLDWHG� ZLWK� YDULRXV� DFXWH� RU� FKURQLF�
UHVSLUDWRU\� GLVRUGHUV� LQFOXGLQJ EURQFKLWLV� DVWKPD��
SQHXPRQLD�DQG�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH�
:KHQ� FRPSDUHG� ZLWK� SODFHER� RU� EDVHOLQH� FRQGLWLRQV��

/&3� VLJQLILFDQWO\� LPSURYHG� FRXJK� V\PSWRPV� �LQWHQVLW\�
DQG� IUHTXHQF\� RI� FRXJK�� LQ� DOO� WULDOV�� DQG� LPSURYHPHQWV�
ZHUH�REVHUYHG�DIWHU�WKH�ILUVW�GD\�RI�WUHDWPHQW��,Q�FKLOGUHQ��
/&3�UHGXFHG�QLJKWWLPH�DZDNHQLQJV�DQG�LUULWDELOLW\��DQG�LQ�
DGXOWV� LW� ZDV� HIIHFWLYH� LQ� WUHDWLQJ� FRXJK� LQGXFHG� E\�
DQJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH� LQKLELWRUV�� :KHQ�
FRPSDUHG� ZLWK� RWKHU� DQWLWXVVLYH� DJHQWV�� /&3� KDG�
LPSURYHG�RU�FRPSDUDEOH�HIILFDF\��ZLWK�D�PRUH�UDSLG�RQVHW�
RI� DFWLRQ�� ,PSRUWDQWO\�� QR� HYLGHQFH� RI� FHQWUDO� DGYHUVH�
HYHQWV�ZDV�UHFRUGHG�ZLWK�/&3��ZKHUHDV�GURZVLQHVV�ZDV�
UHSRUWHG� E\� D� VLJQLILFDQW� QXPEHU� RI� SDWLHQWV� UHFHLYLQJ�
FRGHLQH�� /&3� LV� DQ� HIIHFWLYH� DQWLWXVVLYH� DJHQW� IRU� WKH�
WUHDWPHQW�RI�FRXJK� LQ�SDWLHQWV�RI�DOO�DJHV�� ,W�KDV�D�PRUH�
UDSLG� RQVHW� RI� DFWLRQ� WKDQ� VWDQGDUG� DJHQWV� ZLWK� DQ�
LPSURYHG�WROHUDELOLW\�SURILOH��
,Q�DGGLWLRQ�/&3�LV�QRW�DVVRFLDWHG�ZLWK�&16�GHWULPHQWDO�

HIIHFWV�VXFK�DV�GURZVLQHVV�DQG�UHGXFWLRQ�LQ�DWWHQWLRQ�OHYHOV���
/&3�LV�DEOH�LQ�D�GRVH�UHVSRQVH PDQQHU���������PJ�GD\��WR�
UHGXFH�ERWK�FRXJK�LQWHQVLW\�DQG�FRXJK�IUHTXHQF\�LQ�
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)LJXUH��� $QWLWXVVLYH�HIIHFWV�RI�/&3�DQG�GDLO\�GRVDJHV�

FRPSDULVRQ� ZLWK� EDVHOLQH� �)LJXUH ���� $OO� WKHVH� WULDOV�
VKRZHG� WKDW� /&3� LPSURYHV� FRXJK� V\PSWRPV�� 7KH�
HIILFDF\�RI�/&3�ZDV�GRFXPHQWHG�E\�D�UDSLG�GHFUHDVH�LQ�
FRXJK�IUHTXHQF\�DQG�LQWHQVLW\��7KLV�ZDV�DOVR�DVVRFLDWHG�
ZLWK�D�VLJQLILFDQW�GHFUHDVH�LQ�QLJKWWLPH�DZDNHQLQJ�GXH�WR�
FRXJK�
&RPSDUDWLYH� FOLQLFDO� VWXGLHV� GHPRQVWUDWHG� /&3�

VXSHULRU� SKDUPDFRORJLFDO� HIIHFW� RYHU� RWKHU� DQWLWXVVLYH�
DJHQWV� FXUUHQWO\� XVHG� LQ� FRXJK�PHGLFDWLRQV�� ,Q� ������ D�
FOLQLFDO�WULDO�ZDV�FRQGXFWHG�LQ�,WDO\�E\�$OLSUDQGL�HW�DO��>��@��
XVLQJ� FKLOGUHQ� DQG� DGXOWV� DV� VWXG\� SDUWLFLSDQWV�� 7KH�
PDMRULW\� RI� WKH� FKLOGUHQ� ZKR� SDUWLFLSDWHG� KDG� DFXWH�
EURQFKLDO� LQIODPPDWRU\�FRQGLWLRQV�DW�WKH�WLPH��ZKLOH�DGXOW�
VXEMHFWV� KDG� FKURQLF� SXOPRQDU\� GLVRUGHUV�� 7KH�
DQWLWXVVLYH�HIIHFWV�ZHUH�REVHUYHG�DV�HDUO\�DV�WKH�ILUVW�GD\�
RI� WUHDWPHQW�� PDQLIHVWHG� E\� LPSURYHG� VXEMHFWLYH��
REMHFWLYH�� DQG� ODERUDWRU\� SDUDPHWHUV�� 2EMHFWLYH�
PHDVXUHPHQWV� XVHG� LQ� WKH� VWXG\� LQFOXGHG� UHGXFWLRQ� LQ�
FRXJK� IUHTXHQF\� DQG� LQWHQVLW\�� QLJKWWLPH� GLVWXUEDQFHV��
DQG� GLIILFXOWLHV� LQ� H[SHFWRUDWLRQ�� /DERUDWRU\�
PHDVXUHPHQWV�LQFOXGHG�LPSURYHPHQWV�RQ�FDUGLRYDVFXODU�
DQG�UHVSLUDWRU\�SDUDPHWHUV��7KH�VDPH�VWXG\�IRXQG�RXW�WKDW�
/&3� H[KLELWHG� D� IDVWHU� RQVHW� RI� DFWLRQ� ZLWK� D� VXEVWDQWLDO�
UHGXFWLRQ� LQ� WKH� LQWHQVLW\� DQG� IUHTXHQF\� RI� FRXJK�� ,W� ZDV�
DOVR�JHQHUDOO\�ZHOO�WROHUDWHG�E\�WKH�ERG\��8QOLNH�FRGHLQH��
LW�GLG�QRW�SURGXFH�WKH�DGYHUVH�HIIHFWV DVVRFLDWHG�ZLWK� WKH�
RSLDWH� DJHQW� VXFK� DV� VHGDWLRQ�� VOHHSLQHVV�� GU\� PRXWK��
QDXVHD�� DQG� GUXJ� GHSHQGHQFH�� 0RUHRYHU�� /&3� GLGQ¶W�
LQWHUDFW�ZLWK�RWKHU�GUXJV�ZKLFK�PDNH�LW�D�VDIH�DOWHUQDWLYH�
IRU�SDWLHQWV�ZKR�WDNH�PHGLFDWLRQV�IRU�RWKHU�FRQGLWLRQV��,Q�
WKH� SHGLDWULF� WULDOV� /&3� HIILFDF\� ZDV� FRPSDUHG� ZLWK�
OHYRGURSL]LQH�
%RWK�GUXJV� LPSURYHG�FOLQLFDO�V\PSWRPV�FRPSDUHG�ZLWK�

EDVHOLQH� YDOXHV�� +RZHYHU� WKHUH� ZDV� D� WUHQG� WRZDUGV� D�
PRUH� UDSLG� LPSURYHPHQW� LQ� SDWLHQWV� WDNLQJ� /&3�� ,Q� IDFW�
WKH� SHUFHQWDJH� RI� SDWLHQWV� VKRZLQJ� LPSURYHPHQW� RI�
FRXJK�V\PSWRPV�DW�GD\���ZDV�����LQ�WKH�/&3�JURXS�LQ�
FRPSDULVRQ�ZLWK�����LQ�WKH� OHYRGURSL]LQH� WUHDWHG�JURXS��

,Q� FRPSDULVRQ� ZLWK� FRGHLQH� /&3� KDV� VKRZQ�� LQ� WZR�
FOLQLFDO WULDOV� LQYROYLQJ� ���� SDWLHQWV�� WR� EH� DW� OHDVW� DV�
HIIHFWLYH�DV�WKH�FRPSDUDWRU�

&��6DIHW\�DQG�7ROHUDELOLW\

$Q� LPSRUWDQW DVSHFW� RI� /&3� LV� WKDW� LQ� FRPSDULVRQ� ZLWK�
RWKHU� DQWLWXVVLYH� DJHQWV� DQG� SDUWLFXODU� RSLRLGV�� WKLV�
FRPSRXQG� LV� FKDUDFWHUL]HG� E\� IDYRUDEOH� VDIHW\� DQG�
WROHUDELOLW\� SURILOH�� &OLQLFDO� H[SHULHQFH� FRPLQJ� IURP� WKH�
FRQWUROOHG� WULDOV� VKRZV� WKDW� /&3� LQ� IDFW� ODFNV� FOLQLFDOO\�
VLJQLILFDQW� FHQWUDO� DGYHUVH� HYHQWV�� &OLQLFDO� VWXGLHV� KDYH�
VKRZQ� WKDW� /&3� LQ� LQ� JHQHUDO� ZHOO� WROHUDWHG�� 0LOG� DQG�
WUDQVLHQW�QDXVHD�ZDV�WKH�RQO\�DGYHUVH�HYHQW�UHSRUWHG� LQ�
FOLQLFDO� WULDOV�� � 7KHUH ZDV� QR� HYLGHQFH� RI� VLJQLILFDQW�
FHQWUDO� DGYHUVH� HYHQWV��ZKHUHDV� GURZVLQHVV�� GU\�PRXWK�
DQG� QDXVHD� ZHUH� UHSRUWHG� ZLWK� FRPSDUDWRU� DJHQWV�
�OHYRGURSURSL]LQH�� FRGHLQH�� '/�FORSHUDVWLQH��� ,Q� DQLPDO�
VWXGLHV� QR� FOLQLFDOO\� UHOHYDQW� VHGDWLRQ� HIIHFW� KDV� EHHQ�
REVHUYHG� ZLWK� WKH� XVH� RI� /&3� DW� GRVHV� XS� WR� ����IROG�
KLJKHU� WKH� WKHUDSHXWLF�GRVH�� �/&3�KDV�QR�HIIHFWV�RQ� WKH�
DELOLW\�WR�GULYH�DQG�XVH�RI�PDFKLQH�DQG�WKLV�LV�D�GLVWLQFWLYH�
DVSHFW� LQ� FRPSDULVRQ� ZLWK� RWKHU� DQWLWXVVLYH� GUXJV�� 1R�
VLJQLILFDQW� FKDQJHV� LQ� ODERUDWRU\� SDUDPHWHUV� ZHUH�
REVHUYHG��2YHUDOO� LQ� WKH� FRPSDUDWLYH� VWXGLHV� SHUIRUPHG�
SDWLHQWV� WUHDWHG� ZLWK� /&3� UHSRUWHG� D� ORZ� LQFLGHQFH� RI�
DGYHUVH� HYHQWV�� )RU� H[DPSOH� GURZVLQHVV�� TXLWH�
FRPPRQO\�REVHUYHG�LQ�FRGHLQH�WUHDWHG��ZDV�QRW�UHSRUWHG�
LQ�/&3�WUHDWHG�SDWLHQWV�
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&RXJK�LV�D�SURWHFWLYH�UHIOH[�VHUYLQJ�D�QRUPDO�SK\VLRORJLF�
IXQFWLRQ�RI�FOHDULQJ�H[FHVVLYH�VHFUHWLRQV�DQG�GHEULV�IURP�
WKH� SXOPRQDU\� WUDFW�� &RXJK� LQ� FKLOGUHQ� LV� D� FRPPRQ�
SUREOHP�ZKLFK�VKRXOG�EH�PDQDJHG�E\�SHGLDWULFLDQV�>��@��
&RXJK�RFFXUV�PRUH�IUHTXHQWO\�LQ�SUHVFKRRO�WKDQ�LQ�ROGHU�



� 2QOLQH�-��0HG��0HG��6FL��5HV�

FKLOGUHQ�� 9LUDO� XSSHU� UHVSLUDWRU\� WUDFW� LQIHFWLRQV� DUH� WKH�
PDLQ� FDXVHV� RI� DFXWH� HSLVRGHV� RI� FRXJK��7KH�PRUELGLW\�
DVVRFLDWHG� ZLWK� DFXWH� FRXJK� LQ� D� FKLOG� H[WHQGV� DOVR� WR�
SDUHQWV�� WHDFKHUV�� DQG� RWKHU� IDPLO\� PHPEHUV�� &RXJK�
FDXVHV� FRQFHUQ� IRU� SDUHQWV� DQG� LV� D� PDMRU� FDXVH� RI�
RXWSDWLHQW�YLVLWV��,W�FDQ�KDYH�D�QHJDWLYH�LPSDFW�RQ�TXDOLW\�
RI� OLIH�� FDXVH� DQ[LHW\� DQG� DIIHFW� VOHHS� LQ� SDUHQWV� DQG�
FKLOGUHQ��)RU�WKLV�UHDVRQ�DQ�LPPHGLDWH�UHPHG\�LV�XVXDOO\�
VRXJKW�E\�SDUHQWV��7KHUDSHXWLF�RSWLRQV�IRU�DFXWH�FRXJK�LQ�
FKLOGUHQ�DUH�OLPLWHG�GXH�WR�WKH�DEVHQFH�RI�GUXJV�VKRZQ�WR�
EH�HIIHFWLYH�DQWLWXVVLYHV�ZLWK�DQ�DFFHSWDEOH�VDIHW\�SURILOH�
>��@�� $QWL�WXVVLYH� SURGXFWV� XVHG� IRU� WKH�PDQDJHPHQW� RI�
FRXJK� LQ� DGXOWV�� VXFK� DV� QDUFRWLFV� �FRGHLQH��� WKH� QRQ�
QDUFRWLF� RSLRLG� GH[WURPHWKRUSKDQ�� ILUVW�JHQHUDWLRQ�
VHGDWLQJ� DQWLKLVWDPLQHV� KDYH� DOO� EHHQ� FRQVLGHUHG�
LQDGHTXDWH�IRU�WUHDWPHQW�RI�DFXWH�SHGLDWULF�FRXJK�ZKHQ�D�
FRPSOHWH� ULVN�EHQHILW� UDWLR� LV� WDNHQ� LQ�DFFRXQW� >�����@��$�
JURZLQJ�ERG\�RI�HYLGHQFH� VXJJHVWV� WKDW� WKH�SHULSKHUDOO\�
DFWLQJ�DQWLWXVVLYH��/&3��PD\�EH� DQ� DWWUDFWLYH�DOWHUQDWLYH�
IRU� WKH�WUHDWPHQW�RI�ERWKHUVRPH�DFXWH�FRXJK�LQ�FKLOGUHQ��
/&3� LV�DQ�DQWLWXVVLYH�FRPSRXQG�ZLWK�D�SKDUPDFRORJLFDO�
SURILOH�GLVWLQFW� IURP� WKDW�RI�KLV� UDFHPLF FRXQWHUSDUW��/&3�
KDV� D� GXDO� PHFKDQLVP� RI� DFWLRQ� DFWLQJ� ERWK� RQ� WKH�
FHQWUDO� EXOEDU� FRXJK�FHQWHU�DQG�RQ� SHULSKHUDO� UHFHSWRUV�
LQ�WKH�WUDFKHREURQFKLDO�WUHH��7KH�DQWLWXVVLYH�HIIHFW�RQ�WKH�
EXOEDU� FRXJK�FHQWHU�RI� /&3� LV�KLJKO\� VHOHFWLYH� WKHUHIRUH�
DYRLGLQJ� FHQWUDO� DGYHUVH� HIIHFWV� VXFK� DV� VHGDWLRQ�� 7KH�
ODFN� RI� DGYHUVH� FHQWUDO� HIIHFWV� �VHGDWLRQ�H[FLWHPHQW��
VHHPV�WR�EH�OLQN�ZLWK LWV�VWHUHRLVRPHULF�SURSHUWLHV�
$GGLWLRQDO� SKDUPDFRG\QDPLF� HIIHFWV� RI� /&3� FRXOG� EH�

DVFULEHG� WR� LWV� DQWLKLVWDPLQH�� DQWLVHURWRQLQHUJLF� DQG�
PXVFOH�UHOD[DQW� DFWLRQV�� ,Q� SUHFOLQLFDO� VWXGLHV�� /&3�
GHPRQVWUDWHG� DQWLWXVVLYH� HIIHFWV� VLPLODU� WR� WKRVH�
REVHUYHG� ZLWK� RSLRLGV� FRPSRXQG� VXFK� DV� FRGHLQH�� 7KH�
DYDLODEOH�FOLQLFDO�WULDOV�FRQGXFWHG�ZLWK�/&3�VKRZ�WKDW�WKLV�
FRPSRXQG� KDV� D� IDVWHU� RQVHW� RI� DFWLRQ� DQG� SURGXFHV�
JUHDWHU� FRXJK� V\PSWRP� LQWHQVLW\� UHGXFWLRQ� FRPSDUHG�
ZLWK� RWKHU� ZLGHO\� XVHG� DQWLWXVVLYH� DJHQWV� VXFK� DV�
OHYRGURSURSL]LQH��FRGHLQH�DQG�'/�FORSHUDVWLQH��
&OLQLFDO� LPSURYHPHQWV� ZHUH� REVHUYHG� DV� VRRQ� DV� WKH�

VHFRQG� GD\� RI� WUHDWPHQW� ZLWK� /&3�� )URP� D� VDIHW\� DQG�
WROHUDELOLW\� SRLQW� RI� YLHZ� /&3� SRVLWLYHO\� FRPSDUHV� ZLWK�
RWKHU� DQWLWXVVLYH� GUXJV�� 3UHFOLQLFDO� VWXGLHV� KDYH� VKRZQ�
WKDW�LQ�DFXWH�DQG�UHSHDWHG�GRVH�WR[LFLW\�VWXGLHV��/&3�ZDV�
ZHOO�WROHUDWHG��ZLWK�QR�FOLQLFDOO\�VLJQLILFDQW�FDUGLRYDVFXODU�
RU� JDVWURLQWHVWLQDO� DGYHUVH� HYHQWV�� 7KH� SKDUPDFRNLQHWLF�
EHKDYLRU�RI�/&3��EHVW�GHVFULEHG�E\�D�WZR�FRPSDUWPHQWDO�
PRGHO� ZLWK� DEVRUSWLRQ� SKDVH�� LV� VLPLODU� WR� WKDW� RI� WKH�
UDFHPLF� FRPSRXQG� '/�FORSHUDVWLQH�� /&3� LV� DQ�
DQWLWXVVLYH� DJHQW� WKDW� DFWV� ERWK� FHQWUDOO\�� RQ� WKH� EXOEDU�
FRXJK�FHQWHU��DQG�SHULSKHUDOO\��RQ�WKH�FRXJK�UHFHSWRUV�LQ�
WKH�WUDFKHREURQFKLDO�WUHH��7KLV�GXDO�PHFKDQLVP�RI�DFWLRQ�
PDNHV� /&3� HIIHFWLYH� LQ� WKH� WUHDWPHQW� RI� FRXJK�
DVVRFLDWHG� ZLWK� PDQ\� FKURQLF� DQG� DFXWH� FRQGLWLRQV� LQ�
SDWLHQWV�RI�DOO�DJHV��,Q�FOLQLFDO�WULDOV��/&3�KDV�VKRZQ�D�UDSLG�
RQVHW� RI� DFWLRQ�� ,Q� KHDG�WR�KHDG� WULDOV� /&3� KDV�
GHPRQVWUDWHG�WR�SURGXFH�D�JUHDWHU�UHGXFWLRQ�LQ�WKH LQWHQVLW\�
DQG�IUHTXHQF\�RI�FRXJK�FRPSDUHG�ZLWK�RWKHU DQWLWXVVLYH

FRPSRXQGV� VXFK� DV� '/�FORSHUDVWLQH�� FRGHLQH� DQG�
OHYRGURSURSL]LQH��7KH�SKDUPDFRG\QDPLF�DFWLRQ�RI�/&3�LV�
DOVR� UDSLG�� WKH� DQWLWXVVLYH� HIIHFWV� �UHGXFWLRQ� LQ� LQWHQVLW\�
DQG�IUHTXHQF\�RI�FRXJK��RI�/&3�ZHUH�REVHUYHG�DV�VRRQ�
DV�DIWHU�WKH�ILUVW�GD\�RI�WUHDWPHQW�LQ�SDWLHQWV�RI�DOO�DJHV��,Q�
FKLOGUHQ�� /&3� UHGXFHG� QLJKW�WLPH� DZDNHQLQJV� DQG�
LUULWDELOLW\�� /&3� ZDV� JHQHUDOO\� ZHOO� WROHUDWHG�� 7KHUH� ZDV�
QR� HYLGHQFH� RI� FOLQLFDOO\� VLJQLILFDQW� FHQWUDO� DGYHUVH�
HYHQWV��ZKHUHDV�GURZVLQHVV��GU\�PRXWK�DQG�QDXVHD�ZHUH�
UHSRUWHG� ZLWK� FRPSDUDWRU� DJHQWV� �OHYRGURSURSL]LQH��
FRGHLQH��'/�FORSHUDVWLQH���6R�IDU�/&3�LV�WKH RQO\�FHQWUDO�
DQWLWXVVLYH� DJHQW� ZKLFK�� DW� WKHUDSHXWLF� GRVHV� GRHV� QRW�
LQWHUIHUH�ZLWK�GULYLQJ�DQG XVH�PDFKLQHV�
,Q� DGGLWLRQ� /&3� GRHV� QRW� LQWHUIHUH� ZLWK� WKH�PXFRFLOLDU�

FOHDUDQFH��
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/&3�UHSUHVHQWV�DQ�HIIHFWLYH�DOWHUQDWLYH�WR�FXUUHQWO\�XVHG�
DQWLWXVVLYH� DJHQWV� ZLWK� WKH� DGGHG� DGYDQWDJH� RI� IDVWHU�
RQVHW� RI� DFWLRQ� DQG� LPSURYHG� WROHUDELOLW\� LQ� DOO� SDWLHQW�
JURXSV�
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>�@�+D\�$'��+HURQ�-��1HVV�$��WKH�$/63$&�VWXG\�WHDP��7KH�SUHYDOHQFH�
RI� V\PSWRPV� DQG� FRQVXOWDWLRQV� LQ� SUH�VFKRRO� FKLOGUHQ� LQ� WKH� $YRQ�
/RQJLWXGLQDO� 6WXG\� RI� 3DUHQWV� DQG� &KLOGUHQ� �$/63$&��� D� SURVSHFWLYH�
FRKRUW�VWXG\��)DP�3UDFW� ������������������

>�@�)UHQFK�&/��,UZLQ�56��&XUOH\�)-��.ULNRULDQ�&-��7KH�LPSDFW�RI�FKURQLF�
FRXJK�RQ�TXDOLW\�RI�OLIH��$UFK�,QWHUQ�0HG������� �������������

>�@� 1LQDQ� 7.��0DFGRQDOG� /�� 5XVVHOO� *�� 3HUVLVWHQW� QRFWXUQDO� FRXJK� LQ�
FKLOGKRRG��D�SRSXODWLRQ�EDVHG�VWXG\��$UFK�'LV�&KLOG��������������������

>�@�3DSSDV�'(��+HQGOH\�-2��+D\GHQ�)*��:LQWKHU�%��6\PSWRP�3URILOH�RI�
&RPPRQ�&ROGV�LQ�6FKRRO�$JHG�&KLOGUHQ��3HGLDWU�,QIHFW 'LV�-������������
��

>�@�&KDQJ�$%��+DUUK\�9$��6LPSVRQ�-��0DVWHUV�,%��*LEVRQ�3*��&RXJK��
DLUZD\� LQIODPPDWLRQ� DQG� PLOG� DVWKPD� H[DFHUEDWLRQ�� $UFK� 'LV� &KLOG��
������������������

>�@� &KXQJ� .)�� (IIHFWLYH� DQWLWXVVLYHV� IRU� WKH� FRXJK� SDWLHQW�� DQ� XQPHW�
QHHG��3XOP�3KDUPDFRO�7KHU��������������������

>�@� 6XQJ� 9�� &UDQVZLFN� 1�� &RXJK� DQG� FROG� UHPHGLHV� IRU� FKLOGUHQ��
$XVWUDOLDQ�3UHVFULEHU���������������±����

>�@� )UHHVWRQH� &�� (FFOHV� 5�� $VVHVVPHQW� RI� WKH� DQWLWXVVLYH� HIILFDF\� RI�
FRGHLQH� LQ�FRXJK�DVVRFLDWHG�ZLWK�FRPPRQ�FROG�� � -�3KDUP�3KDUPDFRO��
���������������������

>�@�'LFSLQLJDLWLV�39��&XUUHQW�DQG�IXWXUH�SHULSKHUDOO\�DFWLQJ�DQWLWXVVLYHV��
5HVS�3K\VLRO�1HXURELRO���������������������

>��@� $OLSUDQGL� 3�� &DVWHOOL� &�� %HUQRULR� 6�� 'HOO
$EDWH� (�� &DUUDUD� 0�
/HYRFORSHUDVWLQH� LQ� WKH� WUHDWPHQW� RI� FKURQLF� QRQSURGXFWLYH� FRXJK��
FRPSDUDWLYH� HIILFDF\� YHUVXV� VWDQGDUG� DQWLWXVVLYH� DJHQWV�� 'UXJV� ([S�
&OLQ�5HV���������������������

>��@�$OLSUDQGL�3��7KHUDSHXWLF�8VH�RI�/HYRFORSHUDVWLQH�DV�DQ�$QWLWXVVLYH�
$JHQW��$Q�2YHUYLHZ�RI�3UHFOLQLFDO�'DWD�DQG�&OLQLFDO�7ULDOV�LQ�$GXOWV�DQG



&KLOGUHQ��&OLQ�'UXJV�,QYHVWLJDW�����������������������

>��@� $OLSUDQGL� 3�� /HYRFORSHUDVWLQH� LQ� WKH� WUHDWPHQW� RI� FKURQLF�
QRQSURGXFWLYH�FRXJK��FRPSDUDWLYH HIILFDF\�YHUVXV�VWDQGDUG�DQWLWXVVLYH�
DJHQWV��'UXJV�([S�&OLQ�5HV�������������� �������

>��@� ,UZLQ�56��%RXOHW�/3��&ORXWLHU�00��)XOOHU�5��*ROG�30��+RIIVWHLQ�9��
,QJ� $-�� 0F&RRO� )'�� 2
%\UQH� 3�� 3RH� 5+�� 3UDNDVK� 8%�� 3UDWWHU� 05��
5XELQ� %.� 0DQDJLQJ� FRXJK� DV� D� GHIHQVH� PHFKDQLVP� DQG� DV� D�
V\PSWRP��$ FRQVHQVXV�SDQHO�UHSRUW�RI� WKH�$PHULFDQ�&ROOHJH�RI�&KHVW�
3K\VLFLDQV��&KHVW������������VXSSO������6����6�

>��@�0DWWL� .�� .DUL� /��0DWWL� 3��0DWWL� 6�� $QWLWXVVLYHV� LQ� WKH� WUHDWPHQW� RI�
DFXWH�WUDQVLHQW�FRXJK�LQ�FKLOGUHQ��$FWD�3DHGLDWU�6FDQG���������������±
����

>��@� ,UZLQ�56��&XUOH\�)-��%HQQHWW� )0��$SSURSULDWH� XVH�RI� DQWLWXVVLYHV�
DQG�SURWXVVLYHV��D�SUDFWLFDO�UHYLHZ��'UXJV��������������±���

>��@�%ROVHU�'&��'H*HQQDUR�)&��2
5HLOO\�6��&KDSPDQ�5:��.UHXWQHU�:��
(JDQ�5:��+H\�-$� &HQWUDO�DQG�SHULSKHUDO�VLWHV�RI�DFWLRQ�RI�DQWLWXVVLYH�
GUXJV� LQ� WKH� FDW�� ,Q�� 7URXWK� &�� 0LOOLV� 50�� HGLWRUV�� 9HQWUDO� EUDLQVWHP�
PHFKDQLVPV� DQG� FRQWURO� RI� UHVSLUDWLRQ� DQG� EORRG� SUHVVXUH�� 0DUFHO�
'HNNHU��1HZ�<RUN��1<��������SS��������
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