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,Q�UHFHQW�\HDU��SRZGHU�DGPL[WXUHG�DUH�XVHG�LQ�WKH�FHPHQW�LQGXVWU\�WR�UHGXFH�FDUERQ�GLR[LGH�HPLVVLRQV��
%ODVW�)XUQDFH�6ODJ�SRZGHU��%)6��FDQ�EH�VHW�DW�D�KLJK UHSODFHPHQW UDWH��DQG�WKH�DPRXQW�XVHG�LV�ODUJH�� �
&HPHQW�XVLQJ�%)6�KDV�VRPH�PHULWV��EXW�LW�KDV�ORZ�UHVLVWDQFH�WR�FDUERQDWLRQ��3UHYLRXV�VWXGLHV�KDYH�
UHSRUWHG�WKDW�WKH�SURJUHVV�RI�FDUERQDWLRQ�RI�FRQFUHWH�XVLQJ�RUGLQDU\�SRUWODQG�FHPHQW�DQG�EODVW�IXUQDFH�
FHPHQW�LV�QRW�HTXLYDODQW��,Q�-DSDQ� DFFRUGLQJ�WR�-DSDQHVH�LQGXVWULDO�VWDQGDUWV��FDUERQDWLRQ�LV�GHWHUPLQG�
WKURXJK�DFFHOHUDWHG�FDUERQDWLRQ WHVW��E\�PDNLQJ�XVHG�RI����RI�FDUERQ�GLR[LGH�DW�����KXPLGLWLHV�DQG�
��ႏ�RI� WHPSHUDWXUH��%XW� LQ� UHDOLW\� WKHUH� DUH� VRPH�GLIIHUHQFH�EHWZHHQ� WKH�QDWXUDO� FDUERQDWLRQ�DQG�
DFFHOHUDWHG�FDUERQDWLRQ��,Q�WKLV�VWXG\��FDUERQDWLRQ�ZRXOG�EH�LQYHVWLJDWHG�RQ�WKH�KDUGHQHG�PRUWDU�PDGH�
ZLWK� VODJ� FHPHQW� DQG� DOVR� FODULI\� WKH�PHFKDQLVP� RI� FDUERQDWLRQ� E\� FDUU\LQJ� RXW� GLIIHUHQW� FDUERQ�
GLR[LGH� FRQFHQWUDWLRQ��:H�PDLQO\� IRFXVHG� RQ� FDOFLXP� K\GUR[LGH� �&+�� DQG� &�6�+�ZKLFK� DUH� NH\�
SURGXFWV�RI�K\GUDWLRQV�WKDW�IRUP�FDUERQDWLRQ� &RQVLGHULQJ�WKH�PHFKDQLVP�RI�FDUERQDWLRQ�EHWZHHQ�WKH�
QDWXUDO�HQYLURQPHQW�DQG�DFFHOHUDWHG�HQYLURQPHQW LQFOXGLQJ�WKH�FKHPLFDO�FKDUDFWHULVWLFV�RI�&+�DQG�&�
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7KHUH� DUH YDULRXV� GHWHULRUDWLRQ� SKHQRPHQD� ZKLFK� PXVW� EH� FRQVLGHUHG� LQ� GXUDELOLW\� HYDOXDWLRQ� RI�
FHPHQW�KDUGHQHG� )RU�H[DPSOH��&DUERQDWLRQ��VDOW�GDPDJH��$65�DQG FKHPLFDO�HURVLRQ�HWF��$QG�WKHVH�
GHWHULRUDWLRQ� SKHQRPHQD� VORZO\� DSSHDU� DIWHU� \HDUV� RI�PDQ\� \HDUV�� )RU� WKDW� UHDVRQV�PDQ\� VWXGLHV�
HYDOXDWH�GHWHULRUDWLRQ�SKHQRPHQD�E\�DFFHOHUDWHG�WHVW��$FFHOHUDWHG�WHVW�DUH�FDUULHG�RXW�E\�LQFUHDVLQJ�WKH�
FRQFHQWUDWLRQ�RI�GHWHULRUDWLRQ�IDFWRUV��H[SRVLQJ�LW�WR�D�KLJK�WHPSHUDWXUH�HQYLURQPHQW��RU�XVLQJ�HOHFWULF�
DFWLRQ��7KDW�PHDQV�WKH�KDUGHQHG�FHPHQW�ZLOO�EH�H[SRVHG�WR�WKH�YHU\�VHYHUH�FRQGLWLRQV�DV�FRPSDUHG�
ZLWK�WKH�QDWXUDO�HQYLURQPHQW��$V�D�UHVXOW��LW�LV�EHOLHYH�WR�KDYH�GLIIHUHQW�UHDFWLRQV�IRU�H[DPSOH�LQ�DFLG�
UHVLVWDQFH�WHVWV�OLNH�LQ�DFLG�UDLQ�DQG�UHDFWLRQV�LQ�VHZHUV��,Q�WKLV�UHVHDUFK��ZH�IRFXVHG�RQ�DFFHOHUDWHG�
WHVW�DQG�GLIIHUHQFHV�LQ�WKH�QDWXUDO�HQYLURQPHQW�ZLWK�FDUERQDWLRQ��7KH�PHFKDQLVP�RI�FDUERQDWLRQ�LV�WKDW�
FDUERQ�GLR[LGH�LQ�WKH�DLU�HQWHUV�IURP�WKH�VXUIDFH�RI�WKH�KDUGHQHG�FHPHQW�DQG�UHDFWV�ZLWK�WKH�K\GUDWH�LQ�
WKH�KDUGHQHG�WR�SURGXFH�FDOFLXP�FDUERQDWH� 7KH�FKHPLFDO�UHDFWLRQ�IRUPXOD�DW�WKDW�WLPH�LV�DV�VKRZQ�LQ�
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KDUGHQHG��&RQVLGHUDWLRQ�RI�WKH�LQIOXHQFH�RQ�WKH�FDUERQDWLRQ�UDWH�ZKHQ�WKH�DPRXQW�RI�K\GUDWH�LQ�FHPHQW�
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VKRZ�WKH�PL[�SURSRUWLRQ�RI�FHPHQW�KDUGHQHG��7KH�VL]H�RI�FHPHQW�KDUGHQHG�LV���î��î���PP��:DWHU�
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����&RPSUHVVLYH�6WUHQJK�7HVW

$IWHU�VHDOLQJ�FXULQJ�IRU���GD\V�DQG����GD\V����GD\V�ZH�KDG�D�FRPSUHVVLYH�WHVW�RI�FHPHQW�KDUGHQHG�LQ�
UHIHUHQFH�WR�-,6�5������

����&DUERQDWLRQ�7HVWV

$IWHU�VHDOLQJ�FXULQJ�IRU���GD\V�����GD\V�DQG�QRQ�FXULQJ�FHPHQW�KDUGHQHG�FDUERQDWLRQ�WHVW�ZDV�FDUULHG�
RXW�QDWXUDO�FDUERQDWRQ��2XWGRRU�HQYLURQPHQW�ZLWKRXW�UDLQ��DQG�DFFHODUDWHG�FDUERQDWLRQ� � HQYLURQPHQW�
�WHPSHUDWXUH���ႏ��UHODWLYH�KXPLGLW\������&2���FRQFHQWUDWLRQ������7KH�FDUERQDWLRQ�GHSWK�DW�WKDW�WLPH�
LV�VHW�WR��PP��7KH�FDVWLQJ�VXUIDFH�RI�WKH�FXUHG�DQG�RSSRVLWH�VLGH�RI�VL]H���î���PP�ZHUH�ERWK�VHDOHG�
ZLWK�DOXPLQXP�WDSH�DQG�WKH�WZR�RSHQ�VXUIDFHV�ZHUH�FDUERQDWH� 7KH�FDUERQDWLRQ�GHSWK�ZDV�PHDVXUHG�
LQ�FRPSOLDQFH�ZLWK�-,6�

���5HVXOWV�DQG�'LVFXVVLRQ

����&RPSUHVVLYH�6WUHQJWK�7HVW

)LJXUH� ��� VKRZ� WKH� UHVXOW� RI� FRPSUHVVLYH� VWUHQJWK� DIWHU� HDFK� FXULQJ�� � &RPSUHVVLYH� VWUHQJWK� ZDV�
GHFUHDVH� DV� %)6� UHSODFHPHQW� UDWLR� LQFUHDVH�� $QG� IRFXVLQJ� RQ� WKH� GLIIHUHQW� DJH� RI� FXULQJ�� WKH�
FRPSUHVVLYH�VWUHQJWK�LQFUHDVHV�LQ�DOO�PL[�SURSRUWLRQ�DV�WKH�DJH�DOVR�LQFUHDVH�

)LJXUH����&RPSUHVVLYH�6WUHQJWK

����&DUERQDWLRQ�7HVWV

)LJXUH�������VKRZ�WKH�WLPH�FRXUVH�RI�FDUERQDWLRQ�GHSWK�IRU�HDFK�PL[�SURSRUWLRQ�E\�GLIIHUHQW�FXULQJ�
SHULRG�� )LJXUH� ��� ��� ���ZHUH� UHVXOWV� IURP� QDWXUDO� HQYLURQPHQW�� � $QG� WKH� RWKHUV�ZHUH� UHVXOWV� IURP�
DFFHOHUDWHG�HQYLURQPHQW��&DUERQDWLRQ�GHSWK�RI�QDWXUDO�HQYLURQPHQW�DQG�DFFHOHUDWHG�HQYLURQPHQW�ZHUH�
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RQ�ORQJ�FXULQJ�SHULRG�VKRZV�WKH�ORZHU�FDUERQDWLRQ�GHSWK��

)LJXUH����7LPH�FRXUVH�RI�FDUERQDWLRQ�GHSWK� � � � � � � � � � � � )LJXUH����7LPH�FRXUVH�RI�FDUERQDWLRQ�GHSWK
�QDWXUDO�HQYLURQPHQW�QRQ�FXULQJ�� �DFFHOHUDWHG�HQYLURQPHQW�QRQ�FXULQJ�

)LJXUH����7LPH�FRXUVH�RI�FDUERQDWLRQ�GHSWK� � � � � � � )LJXUH����7LPH�FRXUVH�RI�FDUERQDWLRQ�GHSWK
�QDWXUDO�HQYLURQPHQW��GD\V�FXULQJ�� � � � � � � � � � � � � � � � � � � � � � � � � �DFFHOHUDWHG�HQYLURQPHQW��GD\V�FXULQJ�

)LJXUH����7LPH�FRXUVH�RI�FDUERQDWLRQ�GHSWK� � � � � � � � � � � � � � � )LJXUH����7LPH�FRXUVH�RI�FDUERQDWLRQ�GHSWK
�QDWXUDO�HQYLURQPHQW���GD\V�FXULQJ�� � � � � � � � � � � � � � � � � � � � � �DFFHOHUDWHG�HQYLURQPHQW���GD\V�FXULQJ�

����&DUERQDWLRQ�&RHIILFLHQW�5DWH

6LQFH�FDUERQDWLRQ�LV�JHQHUDOO\�RUJDQL]HG�EDVHG�RQ�WKH�FDUERQDWLRQ�FRHIILFLHQW�UDWH��WKH�KRUL]RQWDO�D[LV�
RI� )LJ�� ���� LV� VHW� WR� VTXDUH� DQG� WKH� VORSH� FRUUHVSRQGLQJ� WR� WKH� FDUERQDWLRQ� FRHIILFLHQW� UDWH�� 7KH�
FDUERQDWLRQ� FRHIILFLHQW� UDWH� LQFUHDVHV� DV� WKH� UHSODFHPHQW� UDWH� LQFUHDVHV� %\� FXULQJ� WKH� YDOXH� RI�
FDUERQDWLRQ�FRHIILFLHQW�UDWH�FDQ�EH�JUHDWO\�UHGXFHG� $QG�WKH�FDUERQDWLRQ�FRHIILFLHQW�UDWH�LQ�WKH�QDWXUDO�
HQYLURQPHQW�DQG�DFFHOHUDWHG�HQYLURQPHQW�VKRZV�QHDUO\�WKH�VDPH�EHKDYLRU��LWV�YDOXH�LV�DERXW����WLPHV�
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)LJXUH����&DUERQDWLRQ�&RHIILFLHQW�5DWH )LJXUH����&DUERQDWLRQ�&RHIILFLHQW�5DWH
�QDWXUDO�HQYLURQPHQW�� � � � � � � � � � �DFFHOHUDWHG�HQYLURQPHQW�

����([SHULPHQWDO�2EVHUYDWLRQ

3LFWXUHV�RI�FDUERQDWLRQ� WHVWV�ZHUH�VKRZQ�LQ�WKH�)LJXUH����� ,Q� WKLV�SLFWXUH� WKH�XSSHU�URZ�VKRZV�WKH�
UHVXOWV�RI�FDUERQDWLRQ�WHVW�DW�WKH�VDPH�DJH��7KH�ORZHU�URZ�ZDV�DW�WKH VDPH�FDUERQDWLRQ�GHSWK�DW�GLIIHUHQW�
FDUERQDWLRQ�SHULRGV��)RFXV�RQ�HDFK�GLIIHUHQFH��LW�ZDV�FRQILUPHG�WKH�JUDGDWLRQ�RI�WKH�SKHQROSKWKDOHLQ�
VROXWLRQ�LQ�%��DQG�%���RI�SURPRWLRQ�WHVWV��$QG�ZH�ZHUH�WU\LQJ�WR�H[DPLQH�ZK\�VXFK�D�WKLQJ�KDSSHQHG�
RQ�WKH�QH[W�FKDSWHU�

)LJXUH�����3LFWXUH�RI�&DUERQDWLRQ�7HVW

����&DUERQDWLRQ�0HFKDQLVP

+HUH��LW�LV�DVVXPHG�WKDW�WKH�K\GUDWHV�WR�EH�FDUERQDWHG�DUH�&+�DQG�&�6�+��&RQVLGHU�WKH�FKDUDFWHULVWLFV�
RI�HDFK�K\GUDWH��6LQFH�&+�KDV�D�ODUJH�SDUWLFOH�GLDPHWHU�RI�DERXW���ȝP�DQG�D�VPDOO�VSHFLILF�VXUIDFH�
DUHD��WKH�SURJUHVV�RI�FDUERQDWLRQ�LV�QRW�ODUJH��+RZHYHU��FDUERQDWLRQ�SURFHHGV�HYHQ�LI�WKH�FRQFHQWUDWLRQ�
RI�FDUERQDWH�LRQ�LQ�WKH�SRUH�VROXWLRQ�LV�ORZ��2Q�WKH�RWKHU�KDQG��VLQFH�&�6�+�KDV�RQH�VL]H RI�WKH�VWUXFWXUH�
DERXW���QP�DQG�WKH�VSHFLILF�VXUIDFH�DUHD�LV�ODUJH��WKH�SURJUHVV�RI�FDUERQDWLRQ�LV�ODUJH��+RZHYHU��WKH�
UHDFWLRQ�GRHV�QRW�SURFHHG�XQOHVV�WKH�FRQFHQWUDWLRQ�RI�FDUERQDWH�LRQ�LQ�WKH�SRUH�VROXWLRQ�LV�KLJK��)URP�
WKLV� WKHRU\��ZKHQ� WKH� VXSSOLHG� DPRXQW�RI� FDUERQ�GLR[LGH�JDV� LV� VPDOO� OLNH� WKH� UHDO�HQYLURQPHQW�� LI�
FDUERQDWLRQ�RI�&+�SURJUHVVHV�DQG�FRQVXPSWLRQ�LV�FRPSOHWHG�GXH�WR�ORZ�FRQFHQWUDWLRQ�RI�FDUERQDWH�
LRQ��$W�WKDW�WLPH��LQ�WKH�SRUWLRQ�ZKHUH�&+�KDV�EHHQ�FRQVXPHG��FRQFHQWUDWLRQ�RI�FDUERQDWH�LRQ�LQFUHDVHV�
DQG�FDUERQDWLRQ�RI�&�6�+�SURFHHGV��2Q�WKH�RWKHU�KDQG��ZKHQ�WKH�VXSSOLHG�DPRXQW�RI�FDUERQ�GLR[LGH�
LV�H[WUHPHO\�ODUJH�OLNH�WKH�DFFHOHUDWHG�HQYLURQPHQW��WKH�FRQFHQWUDWLRQ�RI�FDUERQDWH�LRQ�LQVWDQWDQHRXVO\�
LQFUHDVHV�� 7KHUHIRUH�� FDUERQDWLRQ� RI� &�6�+� DQG &+� SURFHHGV�� 6LQFH� WKH� FDUERQ� GLR[LGH� JDV�
FRQFHQWUDWLRQ� LV�KLJK�� WKH�SHQHWUDWLRQ� IURP� WKH�VXUIDFH� WR� WKH�GHSWK�SURJUHVVHV�DQG� WKH�FDUERQDWLRQ�
GHSWK�SURJUHVVHV��EXW�DOO�WKH�ODUJH�&+�SDUWLFOHV�DUH�QRW�FDUERQDWHG�DQG�FDUERQDWLRQ�SURJUHVVHV�ZKLOH�
UHPDLQLQJ��:H� EHOLHYH� WKLV� LV� WKH� FDXVH� RI� WKH� JUDGDWLRQ� DW� WKH� FDUERQDWLRQ� GHSWK� MXGJHG� E\� WKH�
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SKHQROSKWKDOHLQ�VROXWLRQ��DQG�ZH�DUH�SODQQLQJ�WR�DQDO\VLV�WKH�FKHPLFDO�FRPSRVLWLRQ�LQ�WKH�IXWXUH�

���&RQFOXVLRQV�

7KH�IROORZLQJ�ZDV�IRXQG�DIWHU�FDUU\LQJ�RXW�WKH�&DUERQDWLRQ WHVW�ZKHQ�FHPHQW�KDUGHQHG�UHSODFHG�ZLWK�
%)6�ZDV�XVHG�
>�@ &RPSUHVVLYH�VWUHQJWK�VKRZHG�KLJKHU�YDOXHV�ZLWK�ORZHU�UHSODFHPHQW�UDWH�RI�%)6�DQG�ORQJHU�FXULQJ�
SHULRG�
>�@ 7KH�FDUERQDWLRQ�GHSWK�LV�DOVR�WKH�VDPH�DV�WKH�FRPSUHVVLYH�VWUHQJWK��WKH�YDOXH�EHFRPHV�VPDOOHU�
>�@ 7KH� YDOXH� RI� WKH� FDUERQDWLRQ� FRHIILFLHQW� UDWH�ZDV� IRXQG� WR� EH� DERXW� ��� WLPHV�PRUH� GLIIHUHQW�
EHWZHHQ�WKH�QDWXUDO�HQYLURQPHQW�DQG�WKH�DFFHOHUDWHG�HQYLURQPHQW�
>�@ ,Q� WKH� QDWXUDO� HQYLURQPHQW� WKH� VXSSOLHG� DPRXQW� RI� FDUERQ� GLR[LGH� JDV� LV� VPDOO� OLNH� WKH� UHDO�
HQYLURQPHQW��LI�FDUERQDWLRQ�RI�&+�SURJUHVVHV�DQG�FRQVXPSWLRQ�LV�FRPSOHWHG�GXH�WR�ORZ�FRQFHQWUDWLRQ�
RI�FDUERQDWH�LRQ��$W�WKDW�WLPH��LQ�WKH�SRUWLRQ�ZKHUH�&+�KDV�EHHQ�FRQVXPHG��FRQFHQWUDWLRQ�RI�FDUERQDWH�
LRQ�LQFUHDVHV�DQG�FDUERQDWLRQ�RI�&�6�+�SURFHHGV�
>�@ ,Q� WKH� DFFHOHUDWHG� HQYLURQPHQW�� WKH� FRQFHQWUDWLRQ� RI� FDUERQDWH� LRQ� LQVWDQWDQHRXVO\� LQFUHDVHV��
7KHUHIRUH�� FDUERQDWLRQ� RI� &�6�+� DQG� &+� SURFHHGV�� WKH� SHQHWUDWLRQ� IURP� WKH� VXUIDFH� WR� WKH� GHSWK�
SURJUHVVHV�DQG�WKH�FDUERQDWLRQ�GHSWK�SURJUHVVHV��EXW�DOO�WKH�ODUJH�&+�SDUWLFOHV�DUH�QRW�FDUERQDWHG�
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