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$'/��$FTXLVLWLRQ���'LVWULEXWLRQ�/D\HU�
$+3��$QDO\WLFDO�+LHUDUFK�3URFHVV�
%&*��%RVWRQ�&RQVXOWLQJ�*URXS�
&%$��&RVW�%HQHILW�$QDO\VLV�
&,��&RQVLVWHQF\�,QGH[�
&5��&RQVLVWHQF\�5DWLR�
'($��'DWD�(QYHORSPHQW�$QDO\VLV�
('$1$��(XURSHDQ�'LVSRVDEOHV�DQG�1RQZRYHQV�$VVRFLDWLRQ�
*'3��*URVV�'RPHVWLF�3URGXFWV�
*(��*HQHUDO�(OHFWULF�&RPSDQ\�
*13��*URVV�1DWLRQDO�3URGXFWV��
+$3&2��+\JLHQH�$EVRUEHQW�3URGXFWV�0DQXIDFWXUHU¶V�&RPPLWWHH��
,(��,QGXVWULDO�(QJLQHHULQJ�
,55��,QWHUQDO�5DWH�RI�5HWXUQ�
-,7��-XVW�LQ�7LPH�
.&��.LPEHUO\�DQG�&ODUN�&RPSDQ\�
/&$��/LIH�&\FOH�$VVHVVPHQW�
0$6��0XOWL�PHGLD�$XWKRUL]LQJ�6\VWHP�
0&'0���0XOWL�&ULWHULD�'HFLVLRQ�0DNLQJ�
0(1$��0LGGOH�(DVW�1RUWK�$IULFD�&RXQWULHV�
06:��0XQLFLSDO�6ROLG�:DVWH�
139��1HW�3UHVHQW�9DOXH�
1:&��1HWZRUNLQJ�&DSLWDO�
3(��3RO\HWK\OHQH�
3	*��RU�3*���3URFWHU�DQG�*DPEOH�&RPSDQ\�
33��3RO\SURS\OHQH��
333��3XUFKDVLQJ�3RZHU�3DULW\�
5	'���5HVHDUFK�DQG�'HYHORSPHQW�
5,���5DQGRP�,QGH[�
52,��5HWXUQ�RQ�,QYHVWPHQW�
6$3��6XSHU�$EVRUEHQW�3RO\PHUV��
6%8��6WUDWHJLF�%XVLQHVV�8QLW�
6&$��6YHQNVND�&HOOXORVD�$NWLHERORJHW�&RPSDQ\��
6,'6���6XGGHQ�,QIDQW�'HDWK�6\QGURPH�
60(��6PDOO�DQG�0HGLXP�(QWHUSULVHV�
606��$�0HOWEORZQ�OD\HU�VDQGZLFKHG�LQ�EHWZHHQ�WZR�6SXQERQG�QRQZRYHQ�OD\HUV�
6:27��6WUHQJWKV��:HDNQHVVHV��2SSRUWXQLWLHV�DQG�7UHDWV�DQDO\VLV��
7&7��7LPH�&RPSUHVVLRQ�7HFKQLTXHV�
740��7RWDO�4XDOLW\�0DQDJHPHQW��
9$7��9DOXH�$GGHG�7D[�
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�
����,QWURGXFWLRQ��
'LDSHUV�DUH�K\JLHQH�DEVRUEHQW�SURGXFWV�HQJLQHHUHG�WR�DEVRUE�DQG�FRQWDLQ�XULQH�DQG�
IDHFHV�RI�D�EDE\��'LDSHUV�KDYH�EHHQ�XVHG�VLQFH�DQFLHQW�WLPHV��KRZHYHU�VLQFH�����¶V�
WRGD\¶V� GLVSRVDEOH� GLDSHUV� KDV� VWDUWHG� WR� EH� XVHG�� 8VH� RI� GLVSRVDEOH� GLDSHUV� LV�
LQFUHDVLQJ�HDFK�GD\�DQG�WKHUHIRUH�QHZ�GLDSHU�SURGXFWLRQ�PDFKLQHV�FRPH�RQ�VWUHDP�
DV�ZHOO��7KH�SRSXODWLRQ��HVSHFLDOO\�WKH�ELUWK�UDWHV��LV�YHU\�LPSRUWDQW�LQ�WKH�GLVSRVDEOH�
EDE\� GLDSHU� VHJPHQW� RI� WKH� EXVLQHVV�� :LWK� LWV� \RXQJ� SRSXODWLRQ� DQG� LQFUHDVH� LQ�
SHRSOH¶V� LQFRPH� OHYHOV�PDNH� 7XUNH\� DQ� LQWHUHVWLQJ� DQG� JURZLQJ� PDUNHW� IRU� EDE\�
GLDSHU�PDQXIDFWXUHUV���
����2EMHFWLYHV�RI�WKH�7KHVLV�
,QYHVWPHQW� GHFLVLRQV� DUH� YHU\� FRPSOH[� GHFLVLRQV�� 7KHUH� DUH� VHYHUDO� PXOWL�FULWHULD�
GHFLVLRQ�PDNLQJ�SURFHVVHV�LQYROYHG�LQ�VXFK�SURMHFWV�DQG�WKH�FRVW�RI�D�PLVWDNH�ZRXOG�
EH� YHU\� KLJK�� 0RVW� 60(¶V� JLYH� LQYHVWPHQW� GHFLVLRQV� DFFRUGLQJ� WR� WKH� LQWXLWLYH�
PHWKRGV��,W�LV�SUREDEOH�WKDW�RQH�VSHFLILF�UHDVRQ�RU�DGYDQWDJH�RI�WKH�SURMHFW�PD\�UHVXOW�
WKH�GLVDGYDQWDJHV�RU�PDMRU�REVWDFOHV� WR�EH�PLVV�RXW�� ,Q�DGGLWLRQ�� LW� LV�SUREDEOH� WKDW�
RQH�RI�WKH�GHFLVLRQ�JLYHUV�PD\�GRPLQDWH�WKH�RWKHUV�DQG�OHDG�WKH�SURMHFW�LQ�GLUHFWLRQ�
WKDW�PD\�FDXVH�IDLOXUH�RI�WKH�SURMHFW���

,QGXVWULDO�(QJLQHHULQJ��,(��GHDOV�ZLWK�WKH�VROXWLRQ�RI�WKH�SUREOHPV�WKDW�RFFXU�GXULQJ�
WKH� SKDVHV� RI� SODQQLQJ�� GHVLJQ�� LPSOHPHQWDWLRQ� DQG� GHYHORSPHQW� LQ� RUJDQL]DWLRQV��
ZKLFK�SURGXFH� JRRGV� RU� VHUYLFHV��(VSHFLDOO\� WKH�HIILFLHQW� XVH� RI� VFDUFH�SURGXFWLRQ�
UHVRXUFHV�DQG�WKH�GHYHORSPHQW�RI�PHWKRGRORJLHV�DQG�WHFKQLTXHV�WR�LQFUHDVH�TXDOLW\�
LQ�SURGXFWLRQ�DUH�LWV�EDVLF�IXQFWLRQV��,QGXVWULDO�HQJLQHHULQJ�XVHV�WKH�NQRZOHGJH�DQG�
VNLOOV�RI�PDWKHPDWLFV��QDWXUDO�DQG�VRFLDO�VFLHQFHV��HQJLQHHULQJ�DQDO\VLV�DQG�GHVLJQ�WR�
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DFKLHYH�WKLV�DLP��,QGXVWULDO�HQJLQHHUV��HQJLQHHU�SURFHVVHV�DQG�V\VWHPV�WKDW�LPSURYH�
TXDOLW\� DQG� SURGXFWLYLW\�� 7KH\�ZRUN� WR� HOLPLQDWH�ZDVWH� RI� WLPH��PRQH\��PDWHULDOV��
HQHUJ\��DQG�RWKHU�FRPPRGLWLHV��0RVW�LPSRUWDQW�RI�DOO��,(
V�VDYH�FRPSDQLHV�PRQH\���
)RU�D�FRPSDQ\�ZKR�LV�LQWHUHVWHG�LQ�LQYHVWLQJ�D�EDE\�GLDSHU�PDQXIDFWXULQJ�PDFKLQHU\�
WKHUH� DUH� VHYHUDO� VWHSV� WKDW� QHHGV� WR� EH� FODULILHG� RU� VWXGLHG�� 7KH�PDUNHW� KDV� WR� EH�
DQDO\]HG��WKH�FRPSHWLWRUV�VKDOO�EH�LQYHVWLJDWHG�DQG�D�WDUJHW�D�PDUNHW�VHJPHQW�KDV�WR�
EH�GHILQHG��$�VWUDWHJ\�KDV�R�EH�PDGH�DQG�GHSHQGLQJ�RQ�WKLV�VWUDWHJ\�DQ�LQYHVWPHQW�
KDV�WR�EH�PDGH�RQ�EDE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\��6R�WKHUH�ZLOO�EH�D�WHFKQRORJ\�
VHOHFWLRQ�SUREOHP�WKDW�QHHGV�WR�EH�DQVZHUHG��,Q�DGGLWLRQ�WR�WKHVH��LQ�SDUDOOHO�ZLWK�WKH�
EXVLQHVV�VWUDWHJ\�GHYHORSHG�D�IDFLOLW\�ORFDWLRQ�KDV�WR�EH�VHOHFWHG��&RVWLQJ�RI�D�GLDSHU�
VKDOO� EH� VWXGLHG� DQG� D� ILQDQFLDO� IHDVLELOLW\� DQDO\VLV� VKDOO� EH� GRQH� WR� GHWHUPLQH�
ZHDWKHU�RU�QRW�WKH�FRPSDQ\�VKRXOG�GR�WKLV�LQYHVWPHQW�JHW�LQ�WKLV�EXVLQHVV��2EMHFWLYH�
RI�WKH�WKHVLV�LV�WR�XVH�D�IHDVLELOLW\�IUDPHZRUN�E\�XVLQJ�GHFLVLRQ�PDNLQJ�WRROV�DLPLQJ�
WR� LQFUHDVH� WKH�TXDOLW\�RI� WKH�GHFLVLRQV�JLYHQ��$QRWKHU�REMHFWLYH�RI� WKLV� WKHVLV� LV� WR�
PDNH�D�FDVH�VWXG\�LQFOXGLQJ�D�IHDVLELOLW\�IUDPHZRUN�WKDW�PLJKW�EH�XVHG�DV�D�JXLGHOLQH�
IRU�D�FRPSDQ\�ZKR�PD\�EH�LQWHUHVWHG�LQ�GLVSRVDEOH�EDE\�GLDSHU�SURGXFWLRQ���
����0HWKRGRORJ\�DQG�0DWHULDOV�
,Q�WKLV�VWXG\��D�IHDVLELOLW\�DQDO\VLV�IUDPHZRUN�KDV�EHHQ�XVHG��7KHVH�VWHSV�DUH�VKRZQ�
RQ� ILJXUH� �����$V� EULHIO\� OLVWHG� RQ� WKH� ILJXUH�� D� TXDOLWDWLYH�PDUNHWLQJ� UHVHDUFK� KDV�
EHHQ� GRQH� E\� PHDQV� RI� IRFXV� JURXSV� DQG� LQWHUYLHZV�� 7KH� VWXG\� UHYROYHV� DURXQG�
REVHUYLQJ�FRPSHWLWRUV�� UHYLHZLQJ� WKH�PDUNHW� VWUXFWXUH�DQG�XQGHUVWDQGLQJ�HFRQRPLF�
WUHQGV� WKDW� PDNH� XS� WKH� EXVLQHVV� HQYLURQPHQW�� 3HUVRQDO� LQWHUYLHZV� DUH� FRQGXFWHG�
RQH�RQ�RQH� DQG� ODVWHG� EHWZHHQ� ��� DQG� ��� PLQXWHV�� 7KH� ULFK� GHSW� RI� LQIRUPDWLRQ�
SURYHG� WKDW� LW� LV� WKH�EHVW�PHWKRG� IRU� LQ�GHSWK�SURELQJ�RI�SHUVRQDO�RSLQLRQV��EHOLHIV�
DQG�YDOXHV��7KH�JURXS�G\QDPLFV�DUH�XVHIXO�LQ�GHYHORSLQJ�QHZ�VWUHDPV�RI�WKRXJKW�DQG�
FRYHULQJ�DQ�LVVXH�WKRURXJKO\��+LVWRULFDO�DQG�VWDWLVWLFDO�GDWD�DYDLODEOH�LQ�WKH�OLWHUDWXUH�
KDV� EHHQ� UHYLHZHG�� 7R� GHWHUPLQH� WKH� SULFLQJ� VWUDWHJ\� D� PDUNHW�SULFH� DQDO\VLV� KDV�
EHHQ�PDGH� DW� VHYHUDO� VXSHUPDUNHWV��$�6:27�DQDO\VLV� KDV�EHHQ�PDGH� WR� WKH� EDE\�
GLDSHU�PDUNHW�VHJPHQW�DQG�GHSHQGLQJ�RQ�WKLV�DQDO\VLV�DQG�WKH�PDUNHW�LQIRUPDWLRQ�D�
FRUSRUDWH� EXVLQHVV� VWUDWHJ\� KDV� EHHQ� GHYHORSHG� E\� PDNLQJ� D� EXVLQHVV� SRUWIROLR�
DQDO\VLV���
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)LJXUH�����)HDVLELOLW\�DQDO\VLV�IUDPHZRUN�VKRZLQJ�WKH�PHWKRGV�DQG�PDWHULDOV�XVHG�

0DUNHW�$VVHVVPHQW�
�(FRQRPLF�)HDVLELOLW\��

7HFKQLFDO�	�2SHUDWLRQDO��
)HDVLELOLW\�

6FKHGXOH�)HDVLELOLW\�
�

)LQDQFLDO��
)HDVLELOLW\�

�� :RUOGZLGH�GLDSHU�PDUNHW�DQG��
FRQVXPSWLRQV�

�� 'LVSRVDEOH�GLDSHU�PDUNHW�LQ�7XUNH\��
�� 4XDOLWDWLYH�PDUNHW�UHVHDUFK�LQFOXGLQJ�

R� 'LDSHU�SURGXFHUV�LQ�7XUNH\��
R� &DSDFLWLHV�
R� 0DUNHW�VKDUHV��
R� 3ULFHV�

�� 6:27�$QDO\VLV��
�� %XVLQHVV�SRUWIROLR�DQDO\VLV��
�� %XLOGLQJ�D�VWUDWHJ\�DQG�VHOHFWLRQ�RI�WKH��

PDUNHW�VHJPHQW�WR�EH�VHUYHG��

�� 'HWHUPLQDWLRQ�DQG�(YDOXDWLRQ�RI�7KUHH��
%DE\�'LDSHU�3URGXFWLRQ�0DFKLQHU\�
0DQXIDFWXUHUV��

�� 7HFKQRORJ\�6HOHFWLRQ�
�� )DFLOLW\�/RFDWLRQ�6HOHFWLRQ��
�� 0DWHULDO�&RVWLQJ�RI�D�'LDSHU��
�� 2YHUDOO�FRVWLQJ�RI�D�'LDSHU��
�

�� %UHDN�HYHQ�SRLQW��
�� $�6FHQDULR�EXLOW�����\HDU�SURGXFWLRQ�	��

VDOHV�SURMHFWLRQ�
�� 2SHUDWLQJ�H[SHQVHV�DQG�LQFRPH�WDEOHV�
�� 3D\EDFN�DQDO\VLV��
�� &DVK�IORZ�VFKHGXOH��
�� 1HW�SUHVHQW�YDOXH�
�� ,QWHUQDO�UDWH�RI�UHWXUQ��
�� 6HQVLWLYLW\�DQDO\VLV�

�

6FKHGXOH�)HDVLELOLW\�VHFWLRQ�KDV�EHHQ�VNLSSHG�
DW�FDVH�VWXG\�
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$�WHFKQRORJ\�SRUWIROLR�DQDO\VLV�KDV�EHHQ�PDGH��D�FDQGLGDWH�V\VWHP�PDWUL[�KDV�EHHQ�
IRUPHG�DQG�D�WHFKQRORJ\�IRU�EDE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\�KDV�EHHQ�VHOHFWHG�E\�
XVLQJ�FRVW�EHQHILW�DQDO\VLV���
)RU� WKH� VHOHFWLRQ� RI� WKH� SURGXFWLRQ� IDFLOLW\� ORFDWLRQ�� $QDO\WLFDO� +LHUDUFK\� 3URFHVV�
�$+3���D�YHU\�XVHIXO�WHFKQLTXH�LQ�VROYLQJ�FRPSOH[�GHFLVLRQ�SUREOHPV�KDV�EHHQ�XVHG��
$+3�LV�D�PHWKRG�IRU�UDQNLQJ�GHFLVLRQ�DOWHUQDWLYHV�DQG�VHOHFWLQJ� WKH�EHVW�RQH�ZKHQ�
WKH�GHFLVLRQ�PDNHU�KDV�PXOWLSOH�REMHFWLYHV��RU�FULWHULD��RQ�ZKLFK�WR�EDVH�WKH�GHFLVLRQ��
7R�REWDLQ�PRVW� DFFXUDWH� UHVXOW� DQG� WR� DYRLG� WLPH�FRQVXPLQJ� FDOFXODWLRQV�� DQ�$+3�
EDVHG�VRIWZDUH�KDV�EHHQ�XVHG�IRU�ORFDWLRQ�VHOHFWLRQ���
$IWHU�FRPSOHWLRQ�RI�WHFKQLFDO�IHDVLELOLW\�VWXGLHV��WKH�HFRQRPLFDO�IHDVLELOLW\�LV�PDGH��
)RU�WKLV�SXUSRVH�FRVW�FDOFXODWLRQ�RI�D�EDE\�GLDSHU� LV�PDGH�DQG�D�VFHQDULR�KDV�EHHQ�
EXLOW�� $� ��\HDU� SURGXFWLRQ� DQG� VDOHV� SURMHFWLRQ� KDV� EHHQ� PDGH� DQG� EUHDN�HYHQ�
DQDO\VLV��SD\EDFN�DQDO\VLV��FDVK�IORZ�VFKHGXOLQJ�LV�GRQH��7KH�QHW�SUHVHQW�YDOXH�DQG�
WKH� LQWHUQDO� UDWH� RI� UHWXUQ� IRU� WKH� SURSRVHG� LQYHVWPHQW� KDYH�EHHQ� FDOFXODWHG� DQG� D�
VHQVLWLYLW\�DQDO\VLV�KDV�EHHQ�PDGH�WR�PHDVXUH�WKH�LPSDFW�RI�FKDQJH�RQ�LQFRPH��ZLWK�
WKH�FKDQJH�RQ�VDOHV�SULFH�DQG�SURGXFWLRQ�DQG�VDOHV�FDSDFLW\��
�����2UJDQL]DWLRQ�RI�WKH�7KHVLV�
7KLV�WKHVLV�FRQVLVWV�RI���PDLQ�VHFWLRQV��7KH�ILUVW�VHFWLRQ�LV�WKH�VFRSH�RI�WKH�ZRUN�DQG�
REMHFWLYHV��7KH�VHFRQG�VHFWLRQ�GHVFULEHV�D�EDE\�GLDSHU��JLYHV�GHVFULSWLRQ�RI�WKH�PDLQ�
FRPSRQHQWV�� FRPSDUHV� LW� ZLWK� UH�XVDEOH� GLDSHUV� DQG� JLYHV� LQIRUPDWLRQ� RQ� WKH� OLIH�
F\FOH� DVVHVVPHQW� RI� GLVSRVDEOH� GLDSHUV�� ,W� DOVR� LQFOXGHV� D� OLWHUDWXUH� UHYLHZ� RQ� WKH�
GHFLVLRQ� PDNLQJ� WROOV� XVHG� DW� WKH� IROORZLQJ� FKDSWHUV�� ,W� VKRXOG� EH� QRWHG� WKDW� WKH�
PHWKRGRORJ\� DQG� WKH� WRROV� WKDW� KDYH� EHHQ� XVHG� DUH� H[SODLQHG� LQ� WKH� EHJLQQLQJ� RI�
HDFK�UHVSHFWLYH�FKDSWHU��7KH�QH[W�PDLQ�VHFWLRQ�LQFOXGHV�WKH�EDE\�GLDSHU�PDUNHW�DQG�
JLYHV�PDUNHW�LQIRUPDWLRQ�ERWK�ZRUOGZLGH�DQG�IRU�7XUNH\��,W�GLVFXVVHV�WUHQGV�LQ�WKH�
GLDSHU�VHJPHQW��JLYHV�LQIRUPDWLRQ�DERXW�FRPSHWLWRUV�DQG�SULFHV��7KLV�LV� WKH�VHFWLRQ�
WKDW�EXLOGV�D�FRUSRUDWH�VWUDWHJ\�VR�WKDW�D�IHDVLELOLW\�DQDO\VLV�FDQ�EH�PDGH��1H[W�LV�WKH�
VHFWLRQ� WKDW� PDNHV� WHFKQRORJ\� VHOHFWLRQ�� ,Q� WKLV� FKDSWHU� WKH� EHVW� WHFKQRORJ\�
DFFRUGLQJ�WR�WKH�EXVLQHVV�VWUDWHJ\�LV�VHOHFWHG��7KLV�VHFWLRQ�LQFOXGHV�D�IDFLOLW\�ORFDWLRQ�
DQDO\VLV� LV�PDGH� DQG� D� SODQW� ORFDWLRQ� LV� VHOHFWHG�� $IWHU� WKLV� D� ILQDQFLDO� IHDVLELOLW\�
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VWXG\� LV�PDGH�DQG� ILQDOO\� FRQFOXVLRQ� DQG�GLVFXVVLRQV�DUH�PDGH��%HORZ�)LJXUH������
VKRZV�WKH�VWUXFWXUH�RI�WKH�WKHVLV��

)LJXUH�����6WUXFWXUH�RI�WKH�WKHVLV�
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�
����,QWURGXFWLRQ�
,Q� WKLV�FKDSWHU� WKH�GHILQLWLRQ�DQG�LPSRUWDQFH�RI�D�IHDVLELOLW\�DQDO\VLV�ZLOO�EH�JLYHQ��
7KH�SKDVHV�RI�D�IHDVLELOLW\�DQDO\VLV�ZLOO�EH�GHILQHG�DQG�WKHVH�SKDVHV�ZLOO�EULHIO\�EH�
H[SODLQHG���
����:KDW�LV�)HDVLELOLW\�$QDO\VLV�DQG�:K\�LV�,W�1HFHVVDU\"�
$�IHDVLELOLW\�DQDO\VLV�LV�GHVLJQHG�WR�GLVFRYHU�LI�D�EXVLQHVV�LV�³IHDVLEOH´�RU�QRW��,W�ZLOO�
DQVZHU� TXHVWLRQV� VXFK� DV� ³ZLOO� ,W�ZRUN� RU�ZRQ¶W´� DQG� ³ZLOO� LW� EH� SURILWDEOH"´�7KH�
IHDVLELOLW\� VWXG\� DGGUHVVHV� WKH� WZR� IDFWRUV� WKDW� DUH� FULWLFDO� WR� WKH� VXFFHVV� RI� DQ\�
YHQWXUH��VXSSO\��SURGXFWLRQ��DQG�GHPDQG��PDUNHWLQJ���$�IHDVLELOLW\�VWXG\�VKRXOG�EH�
WKH�ILUVW�VWHS�LQ�SODQQLQJ�D�QHZ�HQWHUSULVH��,W�LV�DQ�HVVHQWLDO�ILUVW�VWHS�EHIRUH�VSHQGLQJ�
PRQH\�DQG�WLPH�RQ�PRUH�GHWDLOHG�SODQV��
$�FRPSUHKHQVLYH�IHDVLELOLW\�VWXG\�DOORZV�WKH�XVHU�WR��
�� 'HWHUPLQH�LI�D�PDUNHW�IRU�D�SURGXFW�H[LVWV��
�� 'HYHORS�DQG�GHVFULEH�WKH�SURGXFWLRQ�SURFHVVHV�UHTXLUHG��
�� 'HWHUPLQH�WKH�FRVWV�DVVRFLDWHG�ZLWK�SURGXFLQJ�WKH�SURGXFW��
�� 'HWHUPLQH�LI�WKH�HQWHUSULVH�LV�SURILWDEOH��
�
7KHUH� DUH� IRXU� WHVWV� IRU� IHDVLELOLW\�� 2SHUDWLRQDO� )HDVLELOLW\�� 7HFKQLFDO� )HDVLELOLW\��
6FKHGXOH�)HDVLELOLW\��DQG�(FRQRPLF�)HDVLELOLW\�>�@��
³2SHUDWLRQDO�IHDVLELOLW\´�LV�D�PHDVXUH�RI�KRZ�ZHOO�WKH�SURMHFW�ZLOO�ZRUN��
³7HFKQLFDO�IHDVLELOLW\´�LV�D�PHDVXUH�RI�WKH�SUDFWLFDOLW\�RI�D�VSHFLILF�WHFKQLFDO�VROXWLRQ�
DQG�WKH�DYDLODELOLW\�RI�WHFKQLFDO�UHVRXUFHV�DQG�H[SHUWLVH���
³6FKHGXOH�IHDVLELOLW\´�LV�D�PHDVXUH�RI�KRZ�UHDVRQDEOH�WKH�SURMHFW�WLPHWDEOH�LV��
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³(FRQRPLF�IHDVLELOLW\´�LV�D�PHDVXUH�RI�WKH�FRVW�HIIHFWLYHQHVV�RI�D�SURMHFW�RU�VROXWLRQ��
7KH� IHDVLELOLW\�VXEMHFW�VKDOO�EH�DVVHVVHG�DFFRUGLQJ� WR�HQYLURQPHQWDO�DQG� UHJXODWRU\�
LVVXHV�DV�ZHOO��)LJXUH�����VKRZV�WKH�IHDVLELOLW\�DVVHVVPHQW�GLDJUDP��
7KHUH� DUH� �� REMHFWLYHV� WKDW� VKRXOG� EH�PHW� E\� WKH� IHDVLELOLW\� VWXG\� LQ� RUGHU� IRU� WKH�
VWXG\�WR�EH�RI�YDOXH��7KH�ILUVW�LV�WR�OHDUQ�PRUH�DERXW�\RXU�SURVSHFWLYH�FOLHQW¶V�QHHGV��
2QFH�WKH�QHHGV�RI�WKH�FOLHQW�DUH�GHWHUPLQHG�WKH�VHFRQG�REMHFWLYH�LV�WR�FOHDUO\�GHILQH�
WKH�SURGXFW�RU� VHUYLFH� WKDW�\RX�ZLVK� WR�RIIHU� WKHVH�FOLHQWV�DQG�HVWLPDWH� WKH�FRVW�� ,Q�
RWKHU�ZRUGV�� ILQG�D� QHHG�DQG� ILOO� LW��7KH� WKLUG� REMHFWLYH� LV� WR�GHWHUPLQH�KRZ�PXFK�
UHYHQXH� WKLV� SURGXFW� RU� VHUYLFH�ZLOO� JHQHUDWH��5HYHQXH�DQG�H[SHQVH� LQIRUPDWLRQ� LV�
WKHQ� LQFRUSRUDWHG� LQ� D� FDVK� IORZ� SURMHFWLRQ�� ZKLFK� JLYHV� \RX� D� PHDVXUH� RI� WKH�
IHDVLELOLW\�RI�WKH�YHQWXUH�>�@��
�
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)LJXUH�����)HDVLELOLW\�DVVHVVPHQW�GLDJUDP�>�@�
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����)UDPHZRUN�RI�)HDVLELOLW\�
$� IHDVLELOLW\� VWXG\� VKDOO� ORRN� DW� WKH� IROORZLQJ� FULWHULD�� FRQVXPSWLRQ�� PDUNHWV��
GLVWULEXWLRQ� V\VWHP� DQG� PDUNHW� HQWU\�� EX\HUV�� VHOOLQJ� DUUDQJHPHQWV�� SULFHV��
SURGXFWLRQ� SURFHVVHV�� IDFLOLW\� GHWHUPLQDWLRQ�� LQYHVWPHQW� FDSLWDO� QHHGV� DQG�
SURILWDELOLW\�� $SDUW� IURP� WKHVH�� ZRUNLQJ� FDSLWDO� LV� DOVR� DQ� LPSRUWDQW� IDFWRU� LQ�
IHDVLELOLW\� VWXGLHV�� 7KHVH�� IRUPLQJ� WKH� IUDPHZRUN� RI� D� IHDVLELOLW\� VWXG\� ZLOO� EH�
H[SODLQHG�EULHIO\��7KH�TXHVWLRQV�WR�EH�DQVZHUHG�DOVR�KDYH�EHHQ�JLYHQ�>�@��
��� &RQVXPSWLRQ�

�� :KDW�LV�WKH�FXUUHQW�FRQVXPSWLRQ�RI�WKH�SURGXFW�RU�VHUYLFH"�
�� :KDW�DUH�WKH�FXUUHQW�WUHQGV�LQ�FRQVXPSWLRQ"��
�� +RZ�LV�WKH�SURGXFW�RU�VHUYLFH�EHLQJ�FRQVXPHG"��3DFNDJLQJ��YROXPHV��
�� :KDW�LV�WKH�TXDOLW\�RI�WKH�SURGXFW�WKDW�LV�EHLQJ�FRQVXPHG"��
�� :KR�FRQVXPHV�WKH�SURGXFW"���
�� :KDW�DUH� WKHLU�GHPRJUDSKLFV"��$JH�� LQFRPH��HGXFDWLRQDO� OHYHOV��PDULWDO�

VWDWXV��IDPLO\�VL]H��
�� $UH�WKHVH�GHPRJUDSKLF�VHJPHQWV�JURZLQJ�RU�VKULQNLQJ"�

��� 0DUNHWV�
�� :KDW�LV�WKH�FXUUHQW�VWUXFWXUH�RI�WKH�PDUNHWSODFH"�
�� :KR�LV�FXUUHQWO\�VXSSO\LQJ�WKHVH�SURGXFWV�WR�FXVWRPHUV"�
�� :KDW�ZLOO�EH�WKH�UHDFWLRQ�RI�WKHVH�ILUPV�LI�D�QHZ�ILUP�HQWHUV�WKH�PDUNHW"�
�� &DQ�WKH�ILUP�FRPSHWH�ZLWK�H[LVWLQJ�ILUPV�RU�RWKHU�SRWHQWLDO�HQWUDQWV"�
�� :KDW�DUH�WKH�LPSOLFDWLRQV�IRU�D�ILUP�ZKR�ZDQWV�WR�H[SDQG�LWV�PDUNHW"�

R� :KDW�DUH�WKH�FRVWV"�
R� :KDW�UHYHQXHV�FDQ�EH�H[SHFWHG"�

�� :KHUH�DUH�WKH�PDUNHWV��FXVWRPHUV��ORFDWHG"��
�� $UH�WKH\�ORFDO��UHJLRQDO��QDWLRQDO��RU�LQWHUQDWLRQDO"��
�� :KDW�ZLOO�LW�FRVW�WR�VHUYH�WKHP"��7UDQVSRUWDWLRQ�FRVW�WR�EH�FRQVLGHUHG��

��� 'LVWULEXWLRQ�V\VWHP�
�� :LOO�LW�EH�QHFHVVDU\�WR�SURYLGH�GHOLYHU\�VHUYLFHV"�
�� :KDW�GHOLYHU\�VFKHGXOHV�ZLOO�EH�UHTXLUHG"�
�� :KDW�FRPPRQ�FDUULHU�RSWLRQV�DUH�DYDLODEOH"�
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�� 6KRXOG�WKH�ILUP�SURYLGH�GHOLYHU\�LWVHOI"�
�� 6KRXOG�GHOLYHU\�HTXLSPHQW�EH�SXUFKDVHG�RU�OHDVHG"�

��� 0DUNHW�HQWU\�
�� +RZ�ZLOO�WKH�SURGXFW�RU�VHUYLFH�EH�LQWURGXFHG�WR�WKH�PDUNHW"�
�� :LOO�WKH�SURGXFW�EH�PDUNHWHG�XQGHU�WKH�FRPSDQ\¶V�QDPH�RU�XQGHU�VRPH�

RWKHU�QDPH"�
�� :KDW�ZLOO�DWWUDFW�EX\HUV"��

R� ORZ�SULFHV���
R� DGYHUWLVLQJ���
R� SURPRWLRQ���
R� FXVWRPHU�VHUYLFH��RU�VRPH�RWKHU�PHWKRG�

��� %X\HUV�
�� :LOO�\RX�VHOO�GLUHFWO\�WR�FRQVXPHUV�RU�JR�WKURXJK�D�³PLGGOHPDQ´�EX\HU"�
�� :KDW�W\SHV�RI�EX\HUV�ZLOO�SXUFKDVH�WKH�SURGXFW"�
�� :KHUH�DUH�WKH\�ORFDWHG"�
�� :KDW�SURGXFW�VSHFLILFDWLRQV�ZLOO�WKH\�UHTXLUH"�
�� +DYH�SRWHQWLDO�EX\HUV�H[SUHVVHG�DQ�LQWHUHVW�LQ�WKH�SURGXFW"�
�� :KDW�W\SH�RI�SXUFKDVLQJ�FRPPLWPHQWV�DUH�EX\HUV�ZLOOLQJ�WR�PDNH"�
�� +RZ�UHOLDEOH�DUH�WKH�EX\HUV"�
�� :KDW�W\SH�RI�SD\PHQW�VFKHGXOHV�ZLOO�EH�HQFRXQWHUHG"��
�� +RZ�VHYHUHO\�ZLOO�WKLV�DIIHFW�WKH�ILUP¶V�FDVK�SRVLWLRQ"�

��� 6HOOLQJ�DUUDQJHPHQW�
�� :KDW�W\SH�RI�VHOOLQJ�VHUYLFHV�ZLOO�\RX�QHHG�WR�SURYLGH"�
�� :LOO�\RX�QHHG�WR�HPSOR\�D�VDOHV�IRUFH�RU�JR�WKURXJK�D�EX\HU"�
�� ,I�\RX�HPSOR\�D�VDOHV�IRUFH��KRZ�PDQ\�SHRSOH�ZLOO�WKLV�UHTXLUH"���
�� :KDW�LV�WKHLU�FRPSHQVDWLRQ�SODQ"�
�� +RZ�ZLOO�WKH\�EH�VHOOLQJ�WKH�SURGXFW"��
�� :KDW�DUH�WKH�FRVWV�RI�WKHVH�DFWLYLWLHV"�
�� 6KRXOG�\RX�KDYH�VDOHV�RIILFHV�ORFDWHG�WKURXJKRXW�\RXU�JHRJUDSKLF�PDUNHW�

DUHD"�
�� :K\�KDYH�\RX�FKRVHQ�RQH�PHWKRG�RI�VHOOLQJ�DFWLYLWLHV�RYHU�DQRWKHU"�
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��� 3ULFHV��
6HWWLQJ�D�SULFH�LV�D�FULWLFDO�DFWLYLW\�LQ�WKH�PDUNHW�SRUWLRQ�RI�WKH�VWXG\��7KH�SULFH�
PXVW� EH� KLJK� HQRXJK� WR� FRYHU� DOO� FRVWV� DQG� SURYLGH� \RX� D� SURILW�� EXW� ORZ�
HQRXJK�WKDW�FXVWRPHUV�ZLOO�SXUFKDVH�WKH�SURGXFW�RU�VHUYLFH��
�� 7R�KHOS�GHWHUPLQH�WKH�SULFH��VKRXOG�EH�ORRNHG�DW��

R� 3DVW�SULFHV�RI�WKH�LQGXVWU\�
R� &XUUHQW�SULFH�WUHQGV�
R� ([SHFWDWLRQV�RI�EX\HUV��EURNHUV��
R� ([SHFWDWLRQV�RI�FRQVXPHUV�
R� 4XDOLW\�OHYHOV�RI�VXEVWLWXWHV�RU�FRPSHWLWRUV�

��� 3URGXFWLRQ�SURFHVVHV�
�� 5DZ�PDWHULDOV�

R� $YDLODELOLW\��IXWXUH�VXSSO\�DQG�SULFH�FKDQJHV�
�� )DFLOLW\�GHWHUPLQDWLRQ�
�� 7HFKQRORJ\�GHWHUPLQDWLRQ�
�� ,QYHVWPHQW�FDSLWDO�QHHGV�
�� /DERU�QHHGV�
�� 3URGXFWLRQ�FRVWV�

��� )DFLOLW\�'HWHUPLQDWLRQ�
�� 7KH�PLQLPXP�VL]H�IDFLOLW\�WR�PDNH�WKH�HQWHUSULVH�HFRQRPLFDOO\�IHDVLEOH�

PXVW�EH�GHWHUPLQHG��
�� 'HWHUPLQLQJ� WKLV� VL]H� SODQW� UHTXLUHV� WKH� VLPXOWDQHRXV� DQDO\VLV� RI� ERWK�

GHPDQG��PDUNHWLQJ��DQG�VXSSOLHV��SURGXFWLRQ�LQFOXGLQJ�UDZ�SURGXFW���
�� 7KH�SODQW�PXVW�EH�RI�VXIILFLHQW�VL]H�WR�PDLQWDLQ�D�ORZ�HQRXJK�SURGXFWLRQ�

FRVW�SHU�XQLW�DQG�EXW�QRW�ODUJH�HQRXJK�WR�RYHUORDG�WKH�PDUNHW�QLFKH��
����,QYHVWPHQW�FDSLWDO�QHHGV�

�� :KDW� LV� WKH� UHTXLUHG� FDSLWDO� LQYHVWPHQW� QHFHVVDU\� WR� FRQVWUXFW� WKH�
SURGXFWLRQ�IDFLOLW\"�

�� :KDW�IRUP�RI�ILQDQFLQJ�PXVW�EH�XWLOL]HG�WR�VHFXUH�WKHVH�IXQGV"�
�� :KDW�LV�WKH�FRVW�RI�WKHVH�IXQGV�DQG�ZKDW�UHVWULFWLRQV�DUH�DWWDFKHG�WR�WKHLU�

XVH"�
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����/DERU�
�� +RZ�PDQ\�HPSOR\HHV�ZLOO�EH�UHTXLUHG�WR�UXQ�WKH�SURGXFWLRQ�IDFLOLW\"�
�� &RPSDUH�IDFLOLW\�QHHGV�WR�WKH�ORFDO�ODERU�IRUFH��

R� :KDW�VSHFLDO�VNLOOV�ZLOO�EH�UHTXLUHG"��
R� $UH�WKHVH�DYDLODEOH�IURP�WKH�FXUUHQW�ODERU�IRUFH"�
R� ,W�VKRXOG�EH�QRWHG�WKDW�WKH�ORFDO�XQHPSOR\PHQW�UDWH�LV�QRW�QHFHVVDULO\�

DQ�LQGLFDWRU�RI�WKH�ODERU�IRUFH��
�� :KHUH�ZLOO�PDQDJHPHQW�DQG�WHFKQLFLDQV�FRPH�IURP"��
�� :KDW�FRVWV�DUH�LQYROYHG�LQ�JHWWLQJ�WKHP�WR�ZRUN�IRU�\RX"�

����2SHUDWLRQDO�FRVWV�
�� ,QFOXGHV�LWHPV�VXFK�DV��

R� :DJH�UDWHV�
R� 0DQDJHPHQW�FRVWV�
R� 5DZ�PDWHULDO�FRVWV�
R� 8WLOLW\�UDWH�VWUXFWXUHV�
R� )L[HG�&RVWV��'HSUHFLDWLRQ��7D[HV��,QWHUHVW��,QVXUDQFH��

�� &RVWV�VKRXOG�EH�EURNHQ�GRZQ�LQWR�D�SHU�XQLW�EDVLV�
����3URILWDELOLW\�
3URILWDELOLW\�LV�GHILQHG�DV�WKH�H[FHVV�RI�UHYHQXHV�RYHU�H[SHQVHV��*LYHQ�WKH�HVWLPDWHG�
UHYHQXHV� IURP� WKH� PDUNHWLQJ� VHFWLRQ� DQG� WKH� HVWLPDWHG� FRVWV� IURP� WKH� SURGXFWLRQ�
VHFWLRQ��WKH�SURILWDELOLW\�RI�WKH�HQWHUSULVH�FDQ�EH�DVFHUWDLQHG��
����:RUNLQJ�FDSLWDO�
:RUNLQJ�FDSLWDO�LV�WKH�FDVK�XVHG�IRU�GD\�WR�GD\�H[SHQVHV�VXFK�DV�WKH�SD\UROO��XWLOLW\�
ELOOV�� HWF��$GHTXDWH�ZRUNLQJ� FDSLWDO� LV� FUXFLDO� WR� EXVLQHVV� VXUYLYDO�� 7KH� FDVK� IORZ�
VWDWHPHQW�GHPRQVWUDWHV�WKH�QHHG�IRU�ZRUNLQJ�FDSLWDO�DW�VSHFLILF�SRLQWV�LQ�WLPH�
�
����&RQFOXVLRQ�
$� IHDVLELOLW\� VWXG\� LV� XVHG� WR� GHWHUPLQH� WKH� SUREDEOH� VXFFHVV� RI� D� QHZ� EXVLQHVV��
)HDVLELOLW\� VWXGLHV� VDYH�PRQH\� DQG� HQVXUH� WKDW� DYDLODEOH� IXQGV� JR� IXUWKHU�� ,Q� WKLV�
FKDSWHU� WKH� EDVLFV� DQG� LPSRUWDQFH� RI� D� IHDVLELOLW\� VWXG\� KDV� EHHQ� H[SODLQHG�� $�
IUDPHZRUN�IRU�GRLQJ�D�IHDVLELOLW\�DQDO\VLV�DQG�WKH�IHDVLELOLW\�DVVHVVPHQW�GLDJUDP�KDV�
EHHQ�JLYHQ��$OWKRXJK�WKH�LPSRUWDQFH�RI�GRLQJ�D�IHDVLELOLW\�DQDO\VLV�LV�NQRZQ�E\�PRVW�
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LQYHVWRUV�� LW� LV� WKH� VWHS� WKDW� LV� PRVWO\� VNLSSHG�� 0DNLQJ� D� IHDVLELOLW\� DQDO\VLV� LV� D�
FRPSOH[�WDVN�DQG�LQFOXGHV�VHYHUDO�GHFLVLRQV�WR�EH�JLYHQ��,Q�PRVW�60(¶V�DQG�HYHQ�WKH�
6WDWH� 3ODQQLQJ� 2UJDQL]DWLRQ� RI� 3ULPH� 0LQLVWU\� DUH� XVLQJ� LQWXLWLYH� PHWKRGV� DQG�
GHFLVLRQV�LQ�WKH�VWXGLHV��(VSHFLDOO\��LQ�60(¶V�WKLV�PD\�UHVXOW�WKDW�XQLQWHQWLRQDOO\�RQH�
RI�WKH�SDUWLFLSDQWV�PD\�GRPLQDWH�WKH�RWKHUV�ZKLFK�SRWHQWLDOO\�ZRXOG�FDXVH�IDLOXUH�RI�
WKH� SURMHFW�� ³'HFLVLRQ� 6FLHQFH´� DV� IDOOV� LQ� RQH� RI� WKH� PDLQ� VSKHUH� RI� LQWHUHVW� RI�
,QGXVWULDO� (QJLQHHULQJ�� WKH� GHFLVLRQV� JLYHQ� ZRXOG� EH� PRUH� DFFXUDWH� DQG� RI� KLJK�
TXDOLW\�E\�LQYROYHPHQW�RI�,(�LQ�DQDO\VLV�VWHSV��7KHUHIRUH�WKLV�VWXG\�LV�PDGH�WR�OHW�WKH�
LQYHVWRUV� JLYH� WKHLU� RZQ� GHFLVLRQ� KRZHYHU� E\� XVLQJ� VRPH� HQJLQHHULQJ� WRROV� DQG�
PHWKRGRORJLHV��
�
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�
����,QWURGXFWLRQ�
,Q� WKLV� FKDSWHU� WKH� GHILQLWLRQ� RI� EDE\� GLDSHU� LV� PDGH� DQG� KLVWRU\� RI� GLDSHUV� LV�
UHYLHZHG�� 7KH� FRPSRQHQWV� RI� D� GLVSRVDEOH� EDE\� GLDSHU� DUH� H[SODLQHG�� $IWHU�
FRPSDULQJ� UH�XVDEOH� GLDSHUV� ZLWK� GLVSRVDEOH� GLDSHUV�� WKH� HQYLURQPHQWDO� HIIHFWV� RI�
GLVSRVDEOH�GLDSHUV�ZLOO�EH�VWXGLHG��7KH�LQIRUPDWLRQ�KDV�EHHQ�JDWKHUHG�IURP�YDULRXV�
SULQWHG�DQG�GLJLWDO�PHGLD��$SDUW�IURP�LQWURGXFLQJ�D�GLVSRVDEOH�EDE\�GLDSHU�WRJHWKHU�
ZLWK� LWV� FRPSRQHQWV�� WKH� FRPSDULVRQ� RI� WKH� GLVSRVDEOH� DQG� UHXVDEOH� GLDSHUV� DQG�
DQDO\]LQJ�WKHLU�DIIHFWV�WR�HQYLURQPHQW�DQG�PXQLFLSDO�ZDVWH�LV�WKH�SULPDU\�DLP�RI�WKH�
FKDSWHU���
����:KDW�LV�D�'LDSHU"�
'LDSHUV�DUH�K\JLHQH�DEVRUEHQW�SURGXFWV�HQJLQHHUHG�WR�DEVRUE�DQG�FRQWDLQ�XULQH�DQG�
IDHFHV�RI�D�EDE\��:KHQ�XVHG� WKH\�DUH�VHW�DQG�IDVWHQHG�DURXQG� LWV� OHJV�DQG�ERWWRP��
'LDSHUV�DEVRUE�XULQH��UHWDLQ�XULQH�LQVLGH�WKHLU�DEVRUEHQW�FRUH��FRQWDLQ�IDHFHV��LVRODWH�
ZHWQHVV� IURP� WKH� EDE\¶V� VNLQ�� DQG� LVRODWH� XULQH� DQG� IDHFHV� IURP� WKH� EDE\¶V�
HQYLURQPHQW��7KHVH�REMHFWLYHV�KDYH�EHHQ�DFKLHYHG�ZLWK�D�PD[LPXP�RI�FRPIRUW�IRU�
WKH�EDE\��D�JRRG�ILW��JRRG�SUDFWLFDO�XVHIXOQHVV��OHVV�GLDSHU�UDVK�IRU�WKH�EDE\�>�@��
$� GLDSHU� �LQ� 86$�� RU� QDSS\� RU� QDSNLQ� �LQ� 8.�� LV� DQ� DEVRUEHQW� JDUPHQW� E\�
LQGLYLGXDOV�ZKR�DUH�LQFRQWLQHQW��L�H��ODFN�FRQWURO�RYHU�EODGGHU�RU�ERZHO�PRYHPHQWV��
7KLV�JURXS�LQFOXGHV�SULPDULO\�LQIDQWV�DQG�\RXQJ�FKLOGUHQ��DV�ZHOO�DV�WKH�HOGHUO\�DQG�
WKH�SK\VLFDOO\�FKDOOHQJHG��'LDSHUV�DUH�RFFDVLRQDOO\�ZRUQ�E\�DGXOWV�ZKR�DUH�XQDEOH�RU�
QRW�DOORZHG�WR�UHDFK�D�WRLOHW�IRU�ORQJHU�WKDQ�WKHLU�EODGGHUV�FDQ�KROG�RXW���
7KH�ZRUG�GLDSHU�RULJLQDOO\� UHIHUUHG� WR� WKH� W\SH�RI�FORWK� UDWKHU� WKDQ� LWV�XVH��'LDSHU�
FORWK� ZDV� RULJLQDOO\� OLQHQ�� :KLOH� WKH\� DUH� DZDNH� PRVW� FKLOGUHQ� QR� ORQJHU� QHHG�
GLDSHUV� ZKHQ� SDVW� IRXU� \HDUV� RI� DJH�� +RZHYHU� QLJKW� WLPH� GLDSHU� XVDJH� LV� TXLWH�
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FRPPRQ�XS�WR�WKH�DJH�RI�HLJKW�RU�EH\RQG��$�GLDSHU
V�DELOLW\�WR�DEVRUE�OLTXLG�FDQ�EH�
LQFUHDVHG�XVLQJ�H[WUD�SDGV��7KLV�LV�XVHIXO�IRU�FKLOGUHQ�ZKR�ZHW�WKHLU�GLDSHUV�KHDYLO\�
RU�ZKHQ�IUHTXHQW�FKDQJHV�DUH�QRW�SRVVLEOH�� IRU� LQVWDQFH�ZKLOH�DZD\�IURP�KRPH��$�
YHU\�WKLFN�GLDSHU�EHWZHHQ�WKH�OHJV�PD\�GHFUHDVH�WKH�FKLOG
V�PRELOLW\��EXW�WKLV�PXVW�EH�
ZHLJKHG�DJDLQVW�WKH�QHHG�WR�DYRLG�OHDNDJH���
:KHQ�WR�FKDQJH�D�GLDSHU�LV�WKH�GHFLVLRQ�RI�WKH�FDUHJLYHU��6RPH�SHRSOH�EHOLHYH�WKDW�
GLDSHUV� VKRXOG� EH� FKDQJHG� DW� IL[HG� WLPHV� RI� WKH� GD\� WR� HVWDEOLVK� D� VHW� URXWLQH�� 7R�
DYRLG� VNLQ� LUULWDWLRQ� FRPPRQO\� UHIHUUHG� WR� DV� GLDSHU� UDVK�� WKH� GLDSHU� VKRXOG� EH�
FKDQJHG�DV�VRRQ�DV�SRVVLEOH�DIWHU�LW�LV�VRLOHG��7KHUH�DUH�VHYHUDO�FXOWXUHV�WKDW�IRUJR�WKH�
XVH� RI� GLDSHUV� HQWLUHO\�� 3DUHQWV� DGDSW� WKHPVHOYHV� WR� EH� VHQVLWLYH� WR� DQ� LQIDQW
V�
HOLPLQDWLRQ�VFKHGXOHV�DQG�VLJQDOV��:KHQ�LW�EHFRPHV�HYLGHQW�WKDW�WKH�LQIDQW�QHHGV�WR�
HOLPLQDWH��KH�LV�WDNHQ�WR�DQ�DSSURSULDWH�DUHD��,Q�WKH�:HVW��WKLV�SUDFWLFH�LV�RIWHQ�FDOOHG�
LQIDQW�SRWW\�WUDLQLQJ���
����'LVSRVDEOH�YHUVXV�5H�XVDEOH�'LDSHUV�
'LDSHUV� PD\� EH� PDGH� RI� DEVRUEHQW� OD\HUV� RI� FORWK� RU� WHUU\� WRZHOLQJ� IDEULF�� RU� RI�
GLVSRVDEOH�DEVRUEHQW�PDWHULDOV��7KH�FKRLFH�WR�XVH�HLWKHU�FORWK�RU�GLVSRVDEOH�GLDSHUV�LV�
FRQWURYHUVLDO��:KLOH�FORWK�GLDSHUV�DUH�FHUWDLQO\�FKHDSHU� WKDQ�GLVSRVDEOHV�RYHU�WLPH��
HQYLURQPHQWDO�LPSDFW��KHDOWK�DQG�FRQYHQLHQFH�DOVR�SOD\�D�UROH�LQ�WKH�GHFLVLRQ���
&ORWK�GLDSHUV�DUH�ZDVKDEOH�DQG�UHXVDEOH�DQG�SODFH�OHVV�VWUHVV�RQ�ODQGILOOV��KRZHYHU��
WKH\�DOVR�UHTXLUH� ODUJH�DPRXQWV�RI� ODXQGU\�GHWHUJHQW�DQG�ZDWHU��'LVSRVDEOH�GLDSHUV�
WDNH�D�JUHDW�GHDO�RI�SURFHVVLQJ�DQG�WKHLU�PDWHULDOV�UHPDLQ�LQWDFW�LQ�ODQGILOOV�IRU�PDQ\�
\HDUV��$�UHFHQW�GHYHORSPHQW�LV�D�K\EULG�UHXVDEOH���GLVSRVDEOH�V\VWHP��ZLWK�DQ�RXWHU�
SODVWLF�SDUW�ZKLFK�LV�UH�XVHG��DQG�DQ�LQWHULRU�DEVRUEHQW�SDUW�ZKLFK�LV�GLVSRVHG�DQG�LV�
IXOO\�ELRGHJUDGDEOH���
'LVSRVDEOH�GLDSHUV�DUH�ODFHG�ZLWK�FKHPLFDOV�REWDLQHG�XQLQWHQWLRQDOO\�LQ�SURGXFWLRQ��
DV�ZHOO�DV�LQWHQWLRQDOO\�LQ�RUGHU�WR�LPSURYH�DEVRUEHQF\�DQG�SXOO�ZHWQHVV�DZD\�IURP�
WKH� VNLQ�� :KLOH� WKLV� V\VWHP� ZRUNV� ZHOO� LQ� NHHSLQJ� VNLQ� GU\�� LW� DOVR� SURYLGHV� D�
SRWHQWLDO� VNLQ� LUULWDQW��&ORWK�GLDSHUV�DUH�PRVW�FRPPRQO\�PDGH�RI� LQGXVWULDO�FRWWRQ��
ZKLFK� LV�JURZQ� LQ�FRQMXQFWLRQ�ZLWK� WKH�KHDY\�XVH�RI�SHVWLFLGHV��7KH� IDEULF� LV�DOVR�
XVXDOO\� EOHDFKHG�ZKLWH��$OWHUQDWLYH�PDWHULDOV� ZKLFK� DUH� JURZQ�ZLWKRXW� SHVWLFLGHV��
VXFK�DV�RUJDQLF�FRWWRQ�H[LVW���
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'LVSRVDEOH�GLDSHUV�KDYH�WKH�DGYDQWDJH�RI�FRQYHQLHQFH�IRU�WKH�SDUHQW��&ORWK�GLDSHUV��
KRZHYHU��KDYH�EHFRPH�PRUH�XVHU�IULHQGO\�LQ�UHFHQW�\HDUV��3UH�IRUPHG�FORWK�GLDSHUV�
ZLWK� VQDSV� RU� YHOFUR� DQG� DOO�LQ�RQH� GLDSHUV� ZLWK� ZHW�SURRILQJ� H[WHULRUV� DUH� QRZ�
DYDLODEOH� LQ� DGGLWLRQ� WR� WKH� ROGHU� SUH�IROG� DQG� SLQ� YDULHW\�� 6RPH� FLWLHV� LQ� 8QLWHG�
6WDWHV�RIIHU�D�FORWK�GLDSHULQJ�VHUYLFH�ZKLFK�GHOLYHUV�FOHDQ�GLDSHUV�DQG�SLFNV�XS�VRLOHG�
RQHV�IRU�D�IHH��&ORWK�GLDSHUV�LQ�FRQMXQFWLRQ�ZLWK�HOLPLQDWLRQ�FRPPXQLFDWLRQ�VHHP�WR�
EH�WKH�PHWKRG�RI�FKRLFH�ZKHQ�RQH�ZDQWV�WKH�EHVW�RI�FRQYHQLHQFH�ERWK�WR�WKH�SDUHQW�
DQG� FKLOG��ZKLOH� UHGXFLQJ� HQYLURQPHQWDO� DQG� KHDOWK� LPSDFWV� WR� SUDFWLFDOO\� QRWKLQJ�
>���@��

)LJXUH�����'LVSRVDEOH�GLDSHU��UH�XVDEOH��FORWK��GLDSHU�DQG�WUDLQLQJ�SDQW�
7KH�GLVSRVDEOH�GLDSHU�LQGXVWU\�LV�PDNLQJ�FODLPV�WR�EHLQJ�EHWWHU�IRU�WKH�HQYLURQPHQW�
DQG� EDE\�� 7KH\� FODLP� �WKH� DPRXQWV� RI� HQHUJ\�� ZDWHU� DQG� IXHO� XVHG� LQ� WKH�
PDQXIDFWXULQJ�� FOHDQLQJ� DQG� SLFN�XS�GHOLYHU\� RI� FORWK� GLDSHUV� DUH� FRQVLGHUDEO\�
KLJKHU�WKDQ�WKRVH�UHTXLUHG�IRU�WKH�PDQXIDFWXULQJ�DQG�XVH�RI�GLVSRVDEOH�GLDSHUV��1H[W�
WKH� GLVSRVDEOH� GLDSHU� LQGXVWU\� FODLP� FORWK� GLDSHUV� QRW� RQO\� FUHDWH� PRUH� ZDWHU�
SROOXWLRQ�� EXW� XVH� �� WLPHV� PRUH� HQHUJ\� WKDQ� PDQXIDFWXULQJ� GLVSRVDEOH� GLDSHUV��
�&RQVXPH� IRU� ODXQGHULQJ� VXSSOLHV��ZDWHU� DQG� HOHFWULFLW\���$� ����� VWXG\� FRQFOXGHG�
WKDW� FORWK� GLDSHUV� XVHG� WZLFH� DV� PXFK� HQHUJ\� DQG� IRXU� WLPHV� DV� PXFK� ZDWHU� DV�
GLVSRVDEOHV��DQG�FUHDWHG�JUHDWHU�DLU�DQG�ZDWHU�SROOXWLRQ�WKDQ�GLVSRVDEOHV�>�����@��
�
:KHUH�DV�WKH�FORWK�GLDSHUV�FODLPV�WKDW�GLVSRVDEOH�GLDSHUV�KDYH�D�WUHPHQGRXV�QHJDWLYH�
LPSDFW� RQ� WKH� VROLG�ZDVWH� UHVRXUFHV� �ZDVWLQJ� SDSHU�� SODVWLFV�� FKHPLFDOV�� DQG�
GLVSRVDEOH�GLDSHUV�DUH�QRW�KHDOWK\�WR�EDE\¶V�VNLQ�DGYRFDWLQJ�UHWXUQ�WR�FORWK�GLDSHUV��
$QRWKHU�SRWHQWLDO�SUREOHP�FRXOG�EH�OHDFKDWH��SULPDULO\�IURP�ROGHU�ODQGILOOV��HQWHULQJ�
JURXQG�ZDWHU�VXSSOLHV��9LUXVHV�H[FUHWHG�LQ�KXPDQ�IHFHV�FRXOG�SRVH�KHDOWK�SUREOHPV�
ORQJ�WHUP�>�@��
�
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:LWK�GLVSRVDEOHV��WKH�GLDSHU�OLQLQJ�ZLFNV�PRLVWXUH�DZD\�IURP�WKH�VNLQ�ZKHUH�DV�WKH�
FORWK�GLDSHUV� DOORZ�\RXU� EDE\¶V� VNLQ� WR�EUHDWKH�DQG�KHDO�PRUH� TXLFNO\��7KLV� KHOSV�
SUHYHQW�DQG�WUHDW�GLDSHU�UDVK��&ORWK�GLDSHUV�DUH�JRRG�IRU�RQH�XVH��7KH�GLDSHU�KDV�WR�
EH�FKDQJHG�ZKHQ�LW�JHWV�ZHW��EHFDXVH�WKH�VHFRQG�WLPH�LW�ZLOO�OHDN��,W�VKRXOG�QRW�EH�D�
JRRG� WR� IHHO� WKH� ZDUP�ZKHQ� \RX� KROG� D� WRGGOHU� LQ� \RXU� ODS�� 7KDQNV� WR� WKH� VXSHU�
DEVRUEHQWV��ZKHQ�D�GLVSRVDEOH�GLDSHU�LV�XVHG�ZKLFK�LV�DYDLODEOH�WRGD\��\RX�FDQ�IHHO�
WKH� ZHLJKW� RI� WKH� GLDSHU� LQFUHDVHG� KDOI� NJ� DQG� WKH� VNLQ� RI� WKH� WRGGOHU� LV� VWLOO� GU\�
>��������@��
�
$OO�SDUHQWV�ZDQW�WR�GR�ZKDW
V�EHVW�IRU�WKHLU�EDE\��PDQ\�SDUHQWV�IHHO��WKDW�FRWWRQ�LV�D�
SXUHU�� VRIWHU�� VLPSOHU� FKRLFH� WKDQ� SDSHU� DQG� SODVWLF�� DQG� WKDW� LI� WKHLU� EDELHV� FRXOG�
YRWH�� WKH\� ZRXOG� FKRRVH� FORWK� WKHPVHOYHV� KRZHYHU�� LW� LV� WUXH� WKDW� WKH� WKRXJKW� RI�
ULQVLQJ��VRDNLQJ��DQG�ODXQGHULQJ�GR]HQV�RI�FORWK�GLDSHUV�D�ZHHN�LV�RYHUZKHOPLQJ�WR�
PRVW�QHZ�SDUHQWV��$OWKRXJK�GLVSRVDEOH�GLDSHUV�SRVH�HQYLURQPHQWDO�FRQFHUQV�IURP�D�
VROLG� ZDVWH� SHUVSHFWLYH�� FORWK� GLDSHUV� UDLVH� FRQFHUQV� UHJDUGLQJ� DLU� DQG� ZDWHU�
SROOXWLRQ��1RQH�RI� WKH� OLIH�F\FOH�DQDO\VLV�VWXGLHV�GLG�D�YHU\�JRRG�MRE�RI�HVWLPDWLQJ�
WKH�FRVW�RI�DGGLWLRQDO�WLPH�WKDW�IDPLOLHV�PLJKW�VSHQG�LQ�GLDSHU�FDUH�LI�WKH\�VZLWFKHG�WR�
FORWK�� &ORWK� DQG� VLQJOH�XVH� GLDSHUV� ERWK� XVH� QDWXUDO� UHVRXUFHV� DQG� KDYH�
HQYLURQPHQWDO�FRVWV��%XW�� WKHVH�FRVWV�DUH�GLIILFXOW� WR�HVWLPDWH�DFFXUDWHO\��&KRLFH�RI�
GLDSHUV�� FORWK� RU� GLVSRVDEOH�� LPSDFWV� RQ� HQYLURQPHQWDO�� KHDOWK� DQG� HFRQRPLF�
FRQFHUQV��&XUUHQWO\��QHLWKHU�GLDSHU�W\SH�LV�FOHDUO\�VXSHULRU�LQ�DOO�DUHDV�>������@��
�
,QGHSHQGHQW�RUJDQL]DWLRQV� LQ�VHYHUDO�(XURSHDQ�FRXQWULHV�KDYH�HYDOXDWHG�ERWK�FORWK�
DQG�GLVSRVDEOH� GLDSHU� V\VWHPV��7KH\�KDYH� FRQFOXGHG� WKDW�ERWK� V\VWHPV� LPSDFW� WKH�
HQYLURQPHQW��DOEHLW� LQ�GLIIHUHQW�ZD\V�DQG�WKDW�WKH�HQYLURQPHQWDO�VXSHULRULW\�RI�DQ\�
RQH�GLDSHU�RSWLRQ�RYHU�WKH�RWKHU�FDQQRW�EH�GHWHUPLQHG�>��@��
�
7KH�GLVFXVVLRQV�DERXW�FORWK�YHUVXV�GLVSRVDEOH�GLDSHUV�DUH�RQJRLQJ��+RZHYHU��GLDSHU�
XVH� LV�ZLGHVSUHDG�DQG�SRVVLEO\�HYHQ� LQFUHDVLQJ� DFURVV�GLYHUVH� SRSXODWLRQV� UDQJLQJ�
IURP� LQIDQWV� WR� YHU\� ROG� DGXOWV�� %HORZ� WDEOH� PDNHV� D� FRPSDULVRQ� RI� GLVSRVDEOH�
GLDSHUV� ZLWK� FORWK� GLDSHUV� IURP� WKH� HQYLURQPHQWDO�� KHDOWK�� FRVW� DQG� FRQYHQLHQFH�
SHUVSHFWLYHV��
�
�
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7DEOH�����'LVSRVDEOH�YV��FORWK�GLDSHUV�>�������@�
�

�� 'LVSRVDEOH�'LDSHUV�� &ORWK�'LDSHUV�
&RQVXPHV�ERWK�UHQHZDEOH�DQG�QRQ�
UHQHZDEOH�UHVRXUFHV�LQ�SURGXFWLRQ�� 5HXVDEOH�5HF\FODEOH�

,QFUHDVHG�FRVW�IRU�VROLG�ZDVWH�
PDQDJHPHQW��5HTXLUHV�SODFHV�DW�
ODQGILOOV��5HF\FOLQJ�LV�VWLOO�DQ�LVVXH�

WKDW�QHHGV�WR�EH�DGGUHVVHG��

,QFUHDVHG�ZDWHU�DQG�HQHUJ\�
XVDJH�IRU�ODXQGU\�FDXVLQJ�
ZDWHU�DQG�DLU�SROOXWLRQ��

(QYLURQPHQWDO�
,VVXHV� 'LVSRVDEOH�GLDSHUV�PD\�FDXVH�VNLQ�

LUULWDWLRQV�DQG�UDVKHV�IURP�VNLQ�
VHQVLWLYLW\�WR�WKH�GLDSHU
V�SHUIXPHV�
DQG�RU�FKHPLFDO�DGGLWLYHV��$OVR��
UDVKHV�PD\�EH�FDXVHG�E\�WKH�
H[FHVVLYH�KHDW�EXLOW�XS�IURP�

SURORQJHG�ZHDU�RI�VRLOHG�GLDSHUV�
WKDW��IHHO��GU\��

3UREOHP�ZKHUH�ZDWHU�
DYDLODELOLW\�DQG�DLU�SROOXWLRQ�
FRQFHUQV�H[LVW��%HFDXVH�
UHTXLUHV�FRQVLGHUDEOH�
DPRXQW�RI�ZDWHU��

6XSHU�DEVRUEHQWV�UHGXFH�GLDSHU�UDVK�
EHWWHU�WKDQ�UHJXODU�GLVSRVDEOHV��
'LDSHU�UDVK�FDQ�EH�UHGXFHG�LI�

FRUUHFW�FKDQJLQJ�SHULRG�LV�DSSOLHG��
'LDSHU�UDVK�UHGXFHG�RQO\�
ZLWK�IUHTXHQW�FKDQJHV���

'LDSHU�OHDNDJH�FRQWDPLQDWLRQ�
UHGXFHG�ZLWK�VXSHU�DEVRUEHQWV�

,QFUHDVHG�GLDSHU�
OHDNDJH�FRQWDPLQDWLRQ�

6ROLG�ZDVWH�JRHV�WR�ODQGILOOV�� 0XQLFLSDO�VHZDJH�V\VWHP�
KDQGOHV�VROLG�ZDVWH�

+HDOWK�DQG�
6DIHW\�

3RWHQWLDO�IRU�GLVHDVHV�IURP�ODQGILOOV� 1R�ODQGILOO�RU�FRQWDPLQDWLRQ�
SUREOHPV��+RZHYHU��

0RUH�FRQYHQLHQW��HDV\��FOHDQ�DQG�
TXLFN�

/HVV�FRQYHQLHQW��'LIILFXOW�WR�
ZUDS��WDNHV�PXFK�PRUH�

WLPH��
+LJKHU�SXUFKDVH�FRVW� /RZ�SXUFKDVH�FRVW�

&RVW�DQG�
&RQYHQLHQFH�

'RHV�QRW�UHTXLUH�WR�FKDQJH�DV�RIWHQ� 7LPH�DQG�PRQH\�FRVW�IRU�
ODXQGHULQJ�

�
�
�
�
�
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����%DE\�'LDSHU�+LVWRU\��
,W� LV� NQRZ� WKDW� WKHUH� DUH� VSHFLDO� FORWKLQJ� XVHG� IRU� WKH� EDELHV� VLQFH� DQFLHQW� WLPHV���
0LONZHHG� OHDI�ZUDSV�� DQLPDO� VNLQV�� DQG� RWKHU� FUHDWLYH� QDWXUDO� UHVRXUFHV�� D� IDU� FU\�
IURP�WRGD\
V�GLVSRVDEOH�GLDSHUV���
,QIDQWV�KDYH�EHHQ��ZUDSSHG�LQ�VZDGGOLQJ�EDQGV�� LQ�PDQ\�(XURSHDQ�VRFLHWLHV�VLQFH�
DQWLTXLW\���6ZDGGOLQJ�EDQGV�ZHUH�VWULSV�RI� OLQHQ�RU�ZRRO� WKDW�ZHUH�ZUDSSHG� WLJKWO\�
DURXQG� HDFK� OLPS� DQG� WKHQ� FURVVZLVH� DURXQG� WKH� ERG\�� ,Q� VRPH�1DWLYH� $PHULFDQ�
WULEHV��PRWKHUV�SDFNHG�JUDVV�XQGHU�D�GLDSHU�FRYHU�PDGH�RI�UDEELW�VNLQ��DV�LW�ZDV�GRQH�
E\� WKH� ,QFDV� LQ� 6RXWK� $PHULFD��� ,Q� ZDUPHU� WURSLFDO� FOLPDWHV� EDELHV� ZHUH� PRVWO\�
QDNHG� DQG�PRWKHUV� WULHG� WR� DQWLFLSDWH� EDE\
V� ERZHO�PRYHPHQWV� WR� DYRLG� DQ\�PHVV�
QHDU� WKH� KRXVH��� ,Q� WKH�$PHULFDQ�:HVW� RI� SLRQHHU� GD\V�� ZHW� GLDSHUV� ZHUH� VHOGRP�
ZDVKHG��PRVW�WLPHV�WKH\�MXVW�KXQJ�E\�WKH�ILUHSODFH�WR�GU\�DQG�WKHQ�XVH�DJDLQ��DV�\RX�
FDQ� LPDJLQH�� VNLQ� UDVK� ZDV� D� VHULRXV� SUREOHP���� ,Q� (XURSH�� LW� ZDVQ
W� XQWLO� WKH�
,QGXVWULDO� 5HYROXWLRQ� IURP� ����� RQZDUGV� WKDW� WKH� ZRUNLQJ� SHRSOH� VWDUWHG� WDNLQJ�
SDLQV�WR�FRQWDLQ�WKHLU�EDE\
V�ZDVWH�PRUH�FDUHIXOO\��KDYLQJ�DFTXLUHG�VXIILFLHQW�ZHDOWK�
WR�EX\�KRXVHKROG�IXUQLWXUH�DQG�WKH�QHHG�WR�SURWHFW�LW���
%\�WKH�ODWH�����
V�LQIDQWV�LQ�(XURSH�DQG�1RUWK�$PHULFD�ZHUH�ZHDULQJ�WKH�SURJHQLWRU�
RI�WKH�PRGHUQ�GLDSHU��$�VTXDUH�RI�UHFWDQJOH�RI�OLQHQ��FRWWRQ�IODQQHO��RU�VWRFNLQHW�ZDV�
IROGHG�LQWR�D�UHFWDQJXODU�VKDSH�DQG�KHOG�LQ�SODFH�ZLWK�VDIHW\�SLQV����
2QH� RI� WKH� ILUVW� ZD\V� WR� UHGXFH� WKH� GLDSHU� UDVK�� ZDV� DIWHU� WKHUH� ZDV� D� EHWWHU�
XQGHUVWDQGLQJ�RI�EDFWHULD��YLUXVHV��IXQJL��DQG�ZDV�XQGHUVWRRG�KRZ�WR�NLOO�WKHP��RU�DW�
OHDVW�KRZ� WR�FRQWURO� WKHP����$W� WKH�EHJLQQLQJ�RI� WKH���WK�FHQWXU\��PDQ\�FRQFHUQHG�
PRWKHUV�VWDUWHG�WR�XVH�ERLOHG�ZDWHU�LQ�RUGHU�WR�UHGXFH�PRUH�HIIHFWLYHO\�WKH�FRPPRQ�
UDVK�SUREOHP��%RLOLQJ�D�ELJ�SRW�ZLWK�GLDSHUV� UHTXLUHG�JUHDW�DPRXQWV�RI�HQHUJ\�DQG�
WLPH�>�����@��
7R� XQGHUVWDQG� PRUH� RQ� WKH� GHYHORSPHQW� RI� WKH� GLDSHUV�� +LVWRULFDO� GDWD� VKDOO� EH�
UHYLHZHG��%HIRUH������GLDSHUV�ZHUH�PDLQO\�HLWKHU�FRWWRQ�EDVHG�ULEEHG�WRZHOLQJ�RU�D�
FRWWRQ�PXVOLQ�W\SH�PDWHULDO�ERWK�RI�ZKLFK��ZLWK�ODXQGHULQJ��FRXOG�EH�UHXVHG��7KHVH�
W\SLFDOO\�WRRN�WKH�IRUP�RI�D�VTXDUH�RI�PDWHULDO�ZKLFK�ZDV�ZUDSSHG�DURXQG�WKH�EDE\�
DQG�IL[HG�LQ�SODFH�ZLWK�VDIHW\�SLQV��7KH�GLDSHU�ZDV�WKHQ�FRYHUHG�ZLWK�UHXVDEOH�SODVWLF�
RU�UXEEHU�SDQWV�ZLWK�HODVWLFL]HG�OHJ�RSHQLQJV��,Q�WKH�ODWH�����V��HDUO\�IRUPV�RI�WLVVXH�
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EDVHG� GLVSRVDEOH� XQGHU� SDGV� DQG� GLDSHU� LQVHUWV� ZHUH� LQWURGXFHG� LQ� 6ZHGHQ��
'HYHORSHG�E\�3DXOLVWU|P�%UXN��D�QXPEHU�RI�YHUVLRQV�RI�WKLV�EDVLF�SURGXFW�HPHUJHG�
EHWZHHQ������DQG������LQFOXGLQJ�WKH�XVH�RI�UXEEHU�SDQWV�WR�KROG�WKH�FHOOXORVH�SDG�LQ�
SODFH�� ,Q� ����� WKH� FRPSDQ\� LQWURGXFHG� D� QHZ� YHUVLRQ� RI� WKH� SURGXFW� EDVHG� RQ�
OHDFKHG�FHOOXORVH�ZDGGLQJ�ZLWK�D�NQLWWHG�PHVK�RXWHU� OD\HU�ZKLFK�FRXOG�EH� LQVHUWHG�
LQWR� D� KROGLQJ� SRFNHW� LQ� D� UXEEHU� SDQW�� ,Q� WKH� VDPH� \HDU� -RKQVRQ� 	� -RKQVRQ�
LQWURGXFHG� D� UHFWDQJXODU� XQGHU� SDG� SURGXFW� EDVHG� RQ� FHOOXORVH�ZDGGLQJ�ZLWK�ZHW�
VWUHQJWK�WLVVXH�DV�WKH�FRYHU�VWRFN�DQG�SODVWLF�DV�WKH�EDFNLQJ��,Q������0|OQO\FNH��QRZ�
6&$�� LQWURGXFHG� D� µSHDU�VKDSHG¶� LQVHUW� IRUPHG� IURP� GH�ILEUHG� ZRRG� SXOS� ZLWK� D�
NQLWWHG�PHVK� FRYHU�� 7KH� FRQYHQLHQW� GLVSRVDEOH� EDE\� GLDSHU� LV� D� UHODWLYHO\� QHZ�
LQYHQWLRQ�� FUHGLWHG� WR�0DULRQ� 'RQRYDQ� ZKR� LQ� ����� FXW� KHU� VKRZHU� FXUWDLQ� LQWR�
SODVWLF�HQYHORSHV� LQWR�ZKLFK�VKH�VOLSSHG�DEVRUEHQW�PDWHULDO��XVLQJ�VQDS�FORVXUHV� WR�
VHFXUH� WKH� GLDSHU� RQ� KHU� EDE\�� 7KLV� IRUP� RI� GLVSRVDEOH� GLDSHU� ZDV� DQ� LPPHGLDWH�
VXFFHVV��GXH�ODUJHO\�WR�WKH�WLPH�VDYLQJ�DWWUDFWLRQV�LW�RIIHUHG�WR�WKH�LQFUHDVLQJ�QXPEHU�
RI�ZRUNLQJ�PRWKHUV��+RZHYHU�� WKH�PRYH�WRZDUGV�GLVSRVDEOH�EDE\�GLDSHUV�EHJDQ�LQ�
HDUQHVW� LQ������ZKHQ�3URFWHU�	�*DPEOH� LQWURGXFHG� WKH� ILUVW�3DPSHUV� LQ� WKH�86$��
EDVHG� RQ� FHOOXORVH� ZDGGLQJ� ZLWK� D� SODVWLF� EDFNLQJ� DQG� D� QRQZRYHQ� WRSVKHHW��
6XEVHTXHQW� GHYHORSPHQWV� VDZ� WKH� LQWURGXFWLRQ� RI� IOXII� SXOSV�� WKH� DGGLWLRQ� RI�
DGKHVLYH� WDSHV�DQG� WKH�XVH�RI�SODVWLF�EDFNVKHHWV��)XUWKHU�GHYHORSPHQWV� LQ� WKH�PLG�
����V� RZHG� PXFK� WR� WKH� DYDLODELOLW\� RI� LPSURYHG� VXSHU� DEVRUEHQW� SRO\PHUV� DQG�
EHWWHU�PHWKRGV� WR�DGG� WKH�SRO\PHU� WR� WKH�SXOS�FRUH��DV�ZHOO�DV� LQQRYDWLRQV�VXFK�DV�
IURQWDO�DQG�UH�VHDODEOH�WDSHV�DQG�HODVWLFL]HG�ZDLVWV��7KH�LQWURGXFWLRQ�LQ������RI�WKH�
ILUVW�GLVSRVDEOH�WUDLQLQJ�SDQWV�E\�.LPEHUO\�&ODUN�DQG�RI�GLDSHU�SDQWV�LQ������PDUNHG�
WKH�VWDUW�RI�DQ�H[WHQVLRQ�RI�WKH�QRUPDO�GLDSHULQJ�SHULRG�LQWR�WKH�FKLOG¶V�WRLOHW�WUDLQLQJ�
SKDVH��7KH�GLVWLQFWLRQ�EHWZHHQ� WUDLQLQJ�SDQWV�DQG�SDQW�GLDSHUV�RULJLQDOO\�UHODWHG� WR�
WKH� DEVRUEHQW� FDSDFLW\� RI� WKH� SURGXFW�� ZLWK� WUDLQLQJ� SDQWV� KDYLQJ� PRUH� OLPLWHG�
DEVRUSWLRQ�FDSDFLW\��7KLV�GLVWLQFWLRQ�LV�OHVV�UHOHYDQW�QRZ��ZLWK�ERWK�W\SHV�RI�SURGXFW�
DYDLODEOH� ZLWK� VXIILFLHQW� FDSDFLW\� IRU� QLJKW�WLPH� XVH��'LVSRVDEOH� GLDSHUV� WRGD\� DUH�
PXFK�WKLQQHU�DQG�PRUH�DEVRUEHQW�WKDQ� WKHLU�HDUOLHU�FRXQWHUSDUWV�DQG�DV�D�UHVXOW�DUH�
PRUH� HIIHFWLYH�� 7KH\� DUH� PRUH� FRPIRUWDEOH� IRU� WKH� LQIDQW� WR� ZHDU� DQG� PRUH�
FRQYHQLHQW� IRU� SDUHQWV� WR� XVH�� ,Q� DGGLWLRQ�� WKHLU�XVDJH� KDV� EHHQ�DFFRPSDQLHG�E\� D�
PDUNHG�UHGXFWLRQ�LQ�VNLQ�LUULWDWLRQ�LQ�LQGLYLGXDO�FKLOGUHQ�DQG�D�GHFUHDVH�LQ�WKH�VSUHDG�
RI�LQIHFWLRXV�GLVHDVHV�DPRQJVW�FKLOGUHQ�LQ�JURXS�FDUH�HQYLURQPHQWV�>��@��
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����0LOHVWRQHV�LQ�'LVSRVDEOH�%DE\�'LDSHU�+LVWRU\�
7KH�PRVW�LPSRUWDQW�HYHQWV�LQ�WKH�HYROXWLRQ�RI�WKH�GLVSRVDEOH�GLDSHUV�FDQ�EH�OLVWHG�DV�
IROORZV�>�����@��
���,QWURGXFWLRQ�RI�WKH�IDVWHQLQJ�V\VWHP�LQWHJUDWHG�ZLWK�WKH�GLDSHU�������
���7KH�XVH�RI�IOXII�LQVWHDG�RI�FUHSHG�7LVVXH�������
���7KH�XVH�RI�6XSHU�DEVRUEHQW�SRO\PHU�������
���7KH�XVH�RI�)URQWDO�7DSH�DQG�+RRN�DQG�/RRS�V\VWHPV�������
���7KH�DGGLWLRQ�RI�OHJ�FXIIV�DQWL�OHDN�EDUULHUV�������
���7KH�LQWURGXFWLRQ�RI�FORWK�OLNH�EDFN�VKHHWV�������
���7KH�WUDLQLQJ�SDQW�GLDSHU�IRU�ODUJHU�EDELHV����������������������������������
����&RPSRQHQWV�RI�D�%DE\�'LDSHU�
$�GLDSHU�LV�D�KXJH�SDUW�RI�\RXU�EDE\
V�ZDUGUREH��6RPHWLPHV�LW
V�WKH�RQO\�WKLQJ�\RXU�
EDE\� ZLOO� ZHDU�� 6R� LW
V� JRRG� WR� NQRZ� ZKDW� JRHV� LQWR� D� GLDSHU�� %HORZ� WKH� PDLQ�
FRPSRQHQWV�RI�D�GLDSHU�DUH�EULHIO\�H[SODLQHG�>��������@��

�
)LJXUH�����0DLQ�FRPSRQHQWV�RI�D�GLDSHU�>��@�

�
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���$FTXLVLWLRQ�GLVWULEXWLRQ� OD\HU�V�� �$'/V���5HFHLYHV� WKH� XULQH� IORZ� WKURXJK� WKH�
WRSVKHHW�DQG�HIIHFWLYHO\� WUDQVIHUV� LW� WR� WKH�VWRUDJH�SDUW�RI� WKH�$'/�WKHUHE\�PDNLQJ�
EHVW�XVH�RI�WKH�FRUH��$�QXPEHU�RI�GLIIHUHQW�VWUXFWXUHV�DQG�PDWHULDOV�DUH�XVHG�IRU�WKLV��
��� 7LVVXH� ZUDS� OD\HU��8VHG� LQ� VRPH� GLDSHU� SURGXFWV� DURXQG� WKH� DEVRUEHQW� FRUH�
VWUXFWXUH� RU� WKH� VWRUDJH� OD\HU�� 7KLV� VHUYHV� WR� FRQWDLQ� WKH� GU\� VWUXFWXUH� GXULQJ�
PDQXIDFWXUH� DQG� DVVLVWV� LQ� SUHYHQWLQJ� GLVWRUWLRQ� RU� FROODSVH� RI� WKH� FRUH� ZKHQ�
VDWXUDWHG�ZLWK�OLTXLG��
���$EVRUEHQW�FRUH�VWUXFWXUH��,V�WKH�XULQH�VWRUDJH�OD\HU�DQG�LV�WKH�NH\�FRPSRQHQW�LQ�
D�PRGHUQ�GLDSHU��,W�UHFHLYHV�WKH�XULQH�WKDW�KDV�EHHQ�WUDQVSRUWHG�WKURXJK�WKH�WRSVKHHW��
GLVWULEXWHG�E\�WKH�$'/�DQG�WUDQVIHUUHG�WR�EH�ORFNHG�ZLWKLQ�WKH�FRUH�VWUXFWXUH��,W�KDV�
WR�DEVRUE�WKH�XULQH�DV�IDVW�DV�LW�LV�UHFHLYHG�DQG�KDV�WR�DOORZ�GLVWULEXWLRQ�RI�WKH�OLTXLG�
WKURXJK� WKH� VWUXFWXUH� VR� WKDW� WKH� ZKROH� FRUH� LV� XWLOL]HG�� 7KHUH� DUH� QRUPDOO\� WZR�
SULQFLSDO� FRPSRQHQWV� LQ� D� PRGHUQ� GLDSHU� FRUH� ±� IOXII� SXOS� DQG� VXSHU� DEVRUEHQW�
SRO\PHUV��6$3���7KH�HDUO\�GLDSHU�FRUH�ZDV�������IOXII�SXOS��,W�DFWHG�OLNH�D�VSRQJH��
FRQVHTXHQWO\�� MXVW� D� VPDOO� DPRXQW� RI� SUHVVXUH� WR� D� VDWXUDWHG� FRUH� FRXOG� FDXVH� WKH�
DEVRUEHG�OLTXLG�WR�EH�UHOHDVHG��7KH�VXSHU�DEVRUEHQW�SRO\PHUV�XVHG�WRGD\�DUH�DOPRVW�
HQWLUHO\�EDVHG�RQ�FURVV�OLQNHG�SRO\DFU\ODWH�SRO\PHUV��7KH\�QRZ�FRPSULVH����WR������
RI� WKH�FRQWHQW�RI� WKH�FRUH�DQG�SURYLGH� WKH� µIOXLG�ORFNLQJ¶�PHFKDQLVP� LQ� WKH�FRUH�±�
IOXII�SXOS�FRPSULVHV�XS�WR������RI�WKH�FRUH��2Q�FRQWDFW�ZLWK�WKH�XULQH�WKH�SRO\PHU�
EHFRPHV�D�JHO�ZKLFK�FDQ�DEVRUE�PDQ\�WLPHV�LWV�RZQ�ZHLJKW�LQ�IOXLG��WKH�IOXLG�LV�QRW�
UHOHDVHG��HYHQ�XQGHU�SUHVVXUH���
���%DFNVKHHW��,W�LV�HLWKHU�SRO\HWK\OHQH��3(��ILOP�RU��PRUH�UHFHQWO\��D�QRQZRYHQ�ILOP�
FRPSRVLWH��,WV�UROH�LV�WR�SUHYHQW�ZHWQHVV�WUDQVIHU�WR�WKH�EDE\¶V�EHG�RU�FORWKHV��,W�SOD\V�
DQ�LPSRUWDQW�UROH�LQ�FRQWDLQPHQW�RI�WKH�ZKROH�VWUXFWXUH��HVSHFLDOO\�ZKHQ�ZHW��7KLV�LV�
XVXDOO\�WKH�ILUVW�PDWHULDO�WKH�SDUHQW�FRPHV�LQ�WRXFK�ZLWK�RQ�UHPRYLQJ�WKH�GLDSHU��VR�
VRIWQHVV�LV�SHUFHLYHG�DV�LPSRUWDQW��7KH�EDFNVKHHW�KDV�WR�EH�VXIILFLHQWO\�UREXVW�WR�EH�
DEOH� WR� IXOILOO� LWV� SXUSRVH�� EXW� DOVR� QHHGV� WR� EH� WKLQ� DQG� QRLVHOHVV� ZKHQ� WKH� EDE\�
PRYHV�� %UHDWKDEOH� ILOP� EDFNVKHHWV� DUH� ZLGHO\� XVHG� LQ� PRGHUQ�GD\� DEVRUEHQW�
SURGXFWV�PDQXIDFWXUHG�LQ�(XURSH��7KHVH�FDQ�KHOS�WR�NHHS�WKH�VNLQ�GULHU��ZKLFK�KDV�
EHHQ� VKRZQ� WR� KDYH� D� SRVLWLYH� LPSDFW� RQ� WKH� VNLQ� FRQGLWLRQ� LQ� WKH� GLDSHUHG� DUHD��
SDUWLFXODUO\�LQ�WHUPV�RI�RFFOXVLRQ��GLDSHU�GHUPDWLWLV�>��@��
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�
)LJXUH�����&RPSRQHQWV�RI�D�GLDSHU�>��@�

���7LVVXH��7KLV�LV�XVHG�WR�KHOS�WKH�PDQXIDFWXULQJ�SURFHVV��LW�LV�XVHG�DV�D�FDUULHU�IRU�
WKH�SDG� �WKH�SDG� LV� WKH�FRUH�RI� WKH�GLDSHU�����7KH� WLVVXH�SDSHU�KHOSV�GXULQJ� WKH�SDG�
NQLIH� SURFHVV�� HVSHFLDOO\� IRU� PDFKLQHV� HTXLSSHG� ZLWK� FRQWLQXRXV� GUXP� IRUPLQJ�
V\VWHPV��� 7LVVXH� KHOSV� WKH� GLDSHU� E\� DGGLQJ� LQWHJULW\� DQG� UHGXFLQJ� WKH� SLQ� KROHV�
DVVRFLDWHG� WR� WKH�VXSHU� DEVRUEHQW�SDUWLFOHV�GDPDJLQJ� WKH� LQQHU�SODVWLF� ILOP���7LVVXH�
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FRPHV�IURP�WKH�.UDIW�SDSHU�SURFHVV���$�GLIIHUHQFH�EHWZHHQ�WKLV�PDWHULDO�DQG�UHJXODU�
EDWKURRP�WLVVXH�LV�LWV�KLJKHU�HODVWLFLW\�DQG�ZHW�VWUHQJWK��
���+RW�0HOWV��7KH\�DUH�XVHG�WR�JOXH�WKH�GLIIHUHQW�FRPSRQHQWV�RI�WKH�GLDSHU��VXFK�DV�
WKH�SDG�DQG�WKH�HODVWLFV��7KH\�DUH�PDGH�RI�D�PL[WXUH�RI�UHVLQV�DQG�RLOV��7KH�KRW�PHOW�
DGKHVLYH� LV� DSSOLHG�PHOWHG� DQG�ZKHQ� LW� FRROV� GRZQ� SURYLGHV� WKH� ERQGLQJ� IRUFH� WR�
JOXH�WKH�PDWHULDOV����
���/HJ�&XIIV��$OVR�PD\�EH� NQRZQ�DV� K\GURSKRELF� QRQZRYHQV�� ,W� LV�XVHG� DV� D� WRS�
VKHHW� IRU� WKH� OHJ� FXIIV�� LW� ZLOO� QRW� DOORZ� ZDWHU� WR� SDVV� WURXJK��� ,W� LV� PDGH� RI�
SRO\SURS\OHQH� UHVLQ� ZLWKRXW� DQ\� DGGHG� VXUIDFH� VXUIDFWDQWV�� ��� 7KH� K\GURSKRELF�
QRQZRYHQ� LV�XVHG� WR�PDNH� WKH� OHJ�FXIIV� WKDW� SUHYHQW� OHDNDJH� WR� WKH�RXWVLGH� RI� WKH�
GLDSHU�SURYLGH�D�VQXJ�ILW�WR�KHOS�SUHYHQW�OHDNV��&XUUHQWO\�D�WKUHH�OD\HU�IDEULF�LV�XVHG�
IRUW� KLV� SXUSRVH�� $�PHOWEORZQ� OD\HU� VDQGZLFKHG� LQ� EHWZHHQ� WZR� VSXQERQG� OD\HUV�
�606��LV�XVHG�IRU�WKLV�SXUSRVH��
���7RS�6KHHW���.QRZQ�DV�K\GURSKLOLF�QRQZRYHQ�DV�ZHOO��,W�LV�WKH�PDLQ�WRS�VKHHW��WKH�
WRS�VXUIDFH�WKDW�LV�LQ�FRQWDFW�ZLWK�WKH�EDE\
V�VNLQ�DOORZLQJ�WKH�OLTXLGV�WR�IORZ�LQWR�WKH�
GLDSHU� FRUH���� 7KH� GLIIHUHQFH� EHWZHHQ� WKH� WZR� QRQZRYHQV� �K\GURSKLOLF� DQG�
K\GURSKRELF�� LV� WKH� VXUIDFWDQW� WUHDWPHQW� XVHG� LQ� WKH� SURFHVV��� 7KH� VXUIDFWDQW�
WUHDWPHQW� UHGXFHV� WKH� VXUIDFH� WHQVLRQ�RI� WKH�QRQZRYHQ�� UHGXFLQJ� WKH� FRQWDFW� DQJOH�
ZLWK�WKH�ZDWHU�DQG�DOORZLQJ�LW�WR�SDVV���)ORZ�G\QDPLFV�ZLWKLQ�WKH�GLDSHU�FRUH�SUHYHQW�
OLTXLGV�IURP�UHWXUQLQJ�WR�WKH�VXUIDFH��0RVW�QRQZRYHQV�XVHG�LQ�GLDSHUV�DUH�PDGH�ZLWK�
WKH�VSXQERQG�SURFHVV��KRZHYHU�LW�LV�DOVR�SRVVLEOH�WR�XVH�WKHUPDO�ERQGHG�QRQZRYHQV��
ZKLFK�DUH�VRIWHU�EXW�ZLWK�ORZHU�UHVLVWDQFH��DQG�WURXJK�DLU�ERQGHG�QRQZRYHQV�ZKLFK�
DUH�ORIWLHU��
��� (ODVWLFV��� 8VHG� WR� LPSURYH� WKH� ILW� RI� WKH� GLDSHU�� XVXDOO\� PDGH� RI� SRO\XUHWKDQH�
IRDP��UXEEHU�RU�O\FUD��7KH\�DUH�XVHG�IRU�WKH�ZDLVW�DQG�DOVR�IRU�WKH�OHJV��WKH\�FDQ�DOVR�
EH� XVHG� DV� ODWHUDO� VLGH� SDQHOV� DQG� LQ� WDSH� FRQVWUXFWLRQ���0RVW� JDVNHWLQJ� FXIIV� XVH�
/\FUD�WR�SURYLGH�D�VHDO�ZLWK�EDE\
V�OHJV������
����)DVWHQLQJ�6\VWHP��7KHVH�DUH�XVHG� WR�PDNH�D� FRPSOHWH�ZUDS�RI�EDE\�ZLWK� WKH�
GLDSHU��.HHSV�WKH�GLDSHU�ZKHUH�LW�VKRXOG�EH��7KHUH�DUH�PDLQO\���W\SHV�RI�WDSHV�XVHG�
LQ�D�VWDQGDUG�EDE\�GLDSHU��ODWHUDO�DQG�IURQWDO�WDSHV��
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����+RZ�:DV�WKH�'LDSHUV�LQ�\HDU������DQG�+RZ�:LOO�,W�EH�LQ�<HDU������

$Q�DUWLFOH� SXEOLVKHG� LQ�DQ� LQGXVWU\�PDJD]LQH� WUDFHV� WKH� HYROXWLRQ�RI� EDE\�GLDSHUV��
VWDUWLQJ� LQ� WKH��� � a � FHQWXU\�ZKHQ�HYHU\WKLQJ�ZDV�FORWK�� WKURXJK� WRGD\�� DQG�RQ� WR� D�
SRWHQWLDO� IXWXUH�� ,W� JLYHV� D� JRRG� RYHUYLHZ� RI� WKH�'LDSHU� LQGXVWU\¶V� HYROXWLRQ�� ,W� LV�
EHOLHYHG� WKDW� WKLV� LV� JRRG� LQIRUPDWLRQ� ZKR� PLJKW� EH� LQWHUHVWHG� LQ� LQYHVWLQJ� D�
GLVSRVDEOH� EDE\� GLDSHU� PDQXIDFWXULQJ� OLQH�� 7KH� DUWLFOH� FRPSDUHV� WKH� GLDSHUV� RI�
����¶V�ZLWK�WRGD\¶V�GLDSHUV�DQG�IRUHVHHV�WKH�GLDSHU�RI�����¶V�DV�IROORZV�>��@���

7DEOH�����(YROXWLRQ�RI�GLDSHU�IURP������WR�IXWXUH�>��@�

'LDSHU�(YROXWLRQ�
<HDUV�� ����� ����� �����

&RUHV� 7H[WLOH��&RWWRQ�RU�
:RRO�

)LEHUL]HG�3XS��3XOS�
	�6$3� 6$3�	�)LODPHQWV�

7RS�6KHHW� 7LVVXH��SDSHU�RU�
*DX]H� 33�VSXQERQG� 33�3(�VSXQERQG�

%DFN�6KHHW� 5HSHOOHQW�&DQYDV�RU�
&ORWK� 33�ILOP� 606�

$WWDFKPHQWV� 6WUDSV��SLQV� 7DSHV�+RRN�	�/RRS� +RRN�	�/RRS�
%RQGLQJ� 1DWXUDO�$GKHVLYHV�

6\QWKHWLF�
$GKHVLYHV�7KHUPDO�	�
8OWUDVRQLF�%RQGLQJ�

$GKHVLYHOHVV�

(ODVWLFV� 1DWXUDO�/DWH[�5XEEHU� 6\QWKHWLF�)LOPV�	�
6WUDQGV� $OO�RYHU�6WUHWFK�

7UHDWPHQWV� ������
1R�$FWLYH�2GRU�
&RQWURO�7RSLFDO�

$GGLWLYHV�

$FWLYH�2GRU�
0DQDJHPHQW�

(IILFDFLRXV�IRU�6NLQ�
+HDOWK�

&RQVWUXFWLRQ� ������ 'LDSHU�OLNH�+RW�
8QGHUZHDU�OLNH�)LW��
8QGHUZHDU�OLNH�+HDW�

'LVVLSDWLRQ��
)XQFWLRQDO�)HFDO�
0DQDJHPHQW�

�
����(QYLURQPHQWDO�,VVXHV�5HJDUGLQJ�WKH�'LDSHUV��
8QLWHG�6WDWHV�ZKHUH� WKH�GLVSRVDEOHV�GLDSHUV�DUH�ERUQH� LV�DOVR�PRUH� LQYROYHG� LQ� WKH�
HQYLURQPHQWDO� LVVXHV� RI� WKH� GLVSRVDEOH� GLDSHUV��'LVSRVDEOH� GLDSHUV� KDYH� EHFRPH� D�
SRZHUIXO�V\PERO�RI�WKH�³WKURZDZD\�VRFLHW\´���
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�
)LJXUH�����/LIH�F\FOH�DVVHVVPHQW�RI�EDE\�GLDSHUV�>��@�

'HVSLWH� WKH�SRSXODULW\�DPRQJ�FRQVXPHUV�IRU� LWV�FRQYHQLHQFH�� WKH�GLVSRVDEOH�GLDSHU�
ZDV� EULHIO\� D� SULPDU\� WDUJHW� RI� HQYLURQPHQWDO� JURXSV� LQ� WKH� ODWH� ����V� DQG� HDUO\�
����V� IRU� ILOOLQJ�$PHULFD¶V� ODQGILOOV� >��@�� 7KH� GHSOHWLQJ� R]RQH� OD\HU�� GLVDSSHDULQJ�
UDLQ�IRUHVWV��DQG�RYHUEXUGHQHG�ODQGILOOV�ZHUH�JUDEELQJ�KHDGOLQHV�LQ�WKH�ODWH�����V�DQG�
HDUO\�����V�>��@����
'HVSLWH� WKH� HIIRUWV� RI� WKH� HQYLURQPHQWDO� DFWLYLVWV�� FORWK� GLDSHUV� DUH� DOPRVW� H[WLQFW�
WRGD\��7KH�ELJJHVW� IDFWRU� LQ�GLVSRVDEOHV¶�YLFWRU\� LQ� WKH�JUHDW�GLDSHU�GHEDWH�ZDV�DQ�
DJJUHVVLYH�SXEOLF�UHODWLRQV�RIIHQVLYH�E\�3URFWHU�	�*DPEOH�DQG�.LPEHUO\�&ODUN��ZKR�
WRJHWKHU� VKDUH� DOPRVW� HLJKW\� SHUFHQW� RI� WKH� ����� ELOOLRQ� GLDSHU� EXVLQHVV�� 7KH�
FRPSDQLHV�SURGXFHG�VWXGLHV�WKDW�VDLG�GLVSRVDEOHV�WRRN�XS�OHVV�VSDFH�LQ�ODQGILOOV�WKDQ�
SUHGLFWHG��ZKLOH� FOHDQLQJ� DQG� WUDQVSRUWLQJ�FORWK� GLDSHUV� HPLWWHG� SROOXWDQWV� LQWR� WKH�
DLU� DQG�ZDWHU� ,I� HYHU\RQH� VZLWFKHG� LQWR�FORWK�GLDSHUV�� DOO� WKRVH� GLDSHUV� KDYH� WR� EH�
ZDVKHG�LQ�KRW�ZDWHU��ZKLFK�UHTXLUHV�HQHUJ\�DQG�JHQHUDWHV�SROOXWLRQ�IURP�WKH�XVH�RI�
GHWHUJHQWV��)RU�IDPLOLHV�XVLQJ�GLDSHU�VHUYLFHV��WKH�GLDSHUV�KDYH�WR�EH�SLFNHG�XS�DQG�
GHOLYHUHG�E\� WUXFNV� WKDW� EXUQ� IXHO�� FUHDWH� IXPHV�DQG�ZRUVHQ� WUDIILF� FRQJHVWLRQ��%\�
FRQWUDVW�� PRVW� GLVSRVDEOHV� DUH� SXUFKDVHG� LQ� VKRSSLQJ� WULSV� WKDW� ZRXOG� EH� PDGH�
DQ\ZD\�>��@��
&KRRVLQJ�D�GLDSHU�V\VWHP�RQ�WKH�EDVLV�RI�RQO\�RQH�HQYLURQPHQWDO�SDUDPHWHU��VXFK�DV�
VROLG�ZDVWH��LJQRUHV�WKH�FRQWULEXWLRQV�RI�RWKHU�LPSRUWDQW�SDUDPHWHUV�VXFK�DV�DLU�DQG�
ZDWHU�SROOXWLRQ�DQG�WKH�XVH�RI�HQHUJ\�DQG�ZDWHU��DV�D�UHVXOW�VXFK�D�FKRLFH�PD\�ILQDOO\�
QRW�SURYLGH�DQ�RYHUDOO� LPSURYHPHQW� LQ� �(QYLURQPHQWDO�TXDOLW\��:KHQHYHU� D�GLDSHU�
FKRLFH� LV� PDGH�� D� WUDGH�RII� RFFXUV�� 7KLV� KDV� EHHQ� VKRZQ� LQ� QXPHURXV� OLIHF\FOH�
LQYHQWRU\� VWXGLHV� WKDW� KDYH� EHHQ� FRQGXFWHG� DURXQG� WKH�ZRUOG�� LQFOXGLQJ�*HUPDQ\��
6FDQGLQDYLD�� 7KH� 1HWKHUODQGV�� WKH� 8�6��� DQG� &DQDGD�� :KLOH� WKHUH� DUH� QXPHULFDO�
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GLIIHUHQFHV� GXH� WR� D� FRPELQDWLRQ� RI� GLIIHUHQW� PHWKRGV� DQG� DVVXPSWLRQV�� GLIIHUHQW�
JHRJUDSKLHV�� DQG� GLIIHUHQFHV� LQ� UHJLRQDO� LQIUDVWUXFWXUH�� WKH� GLDSHU� /&$� �OLIH�F\FOH�
DVVHVVPHQW�� UHFRUG� VXSSRUWV� WKH� FRQFOXVLRQ� WKDW� DOO� GLDSHULQJ� RSWLRQV� KDYH�
HQYLURQPHQWDO�LPSDFWV�DQG�FRQVXPH�VRPH�HQHUJ\��ZDWHU��DQG�UDZ�PDWHULDOV��QRQH�RI�
WKH�GLDSHU�RSWLRQV�LV�HQYLURQPHQWDOO\�VXSHULRU�LQ�DOO�LWV�DVSHFWV�>�@��
$�*RYHUQPHQW�FRPPLVVLRQHG� OLIH�F\FOH�DVVHVVPHQW� �/&$���FRRUGLQDWHG�E\� WKH�8.�
(QYLURQPHQW� $JHQF\�� KDV� EHHQ� SXEOLVKHG� WRGD\� DQG� VKRZV� WKURXJK� LQGHSHQGHQW�
DQDO\VLV� WKDW� GLVSRVDEOH� QDSSLHV� KDYH� QR� JUHDWHU� LPSDFW� RQ� WKH� HQYLURQPHQW� WKDQ�
FORWK� QDSSLHV�� 6SHFLILFDOO\�� WKH� VWXG\� FRQILUPV��1HLWKHU� GLVSRVDEOH� RU� FORWK� QDSS\�
V\VWHPV� FDQ� FODLP� RYHUDOO� HQYLURQPHQWDO� VXSHULRULW\� DQG� WKH� GLIIHUHQFHV� LQ� WKH�
LPSDFWV�EHWZHHQ�WKH�WKUHH�QDSS\�V\VWHPV DUH�QRW�VLJQLILFDQW�HQRXJK�WR�YRLFH�VXSSRUW�
IRU�RQH�QDSS\�W\SH�RYHU�WKH�RWKHU�RQ�WKH�EDVLV�RI�HQYLURQPHQWDO�IDFWRUV�DORQH�>��@��
����'LDSHUV�LQ�0XQLFLSDO�6ROLG�:DVWH�
0XFK� RI� WKH� GLVFXVVLRQ� DERXW� EDE\� GLDSHUV� DQG� WKH� HQYLURQPHQW� KDYH� IRFXVHG� RQ�
WKHLU�FRQWULEXWLRQ� WR�VROLG�ZDVWH�� ,Q� WKRVH�KRXVHKROGV�ZKHUH�EDE\�GLDSHUV�DUH�XVHG��
WKH\�QDWXUDOO\�VHHP� WR�UHSUHVHQW�D�VLJQLILFDQW�SURSRUWLRQ�RI�ZKDW�JRHV� LQWR� WKH�ELQ���
+RZHYHU�� RQO\� RQH� LQ� ��� KRXVHKROGV� RQ� DYHUDJH�ZLOO� EH� XVLQJ� GLDSHUV� DW� DQ\� RQH�
WLPH�� $FFRUGLQJ� WR� WKH� VWXGLHV� PDGH� LQ� (XURSHDQ� 8QLRQ�� ZDVWH� IURP� EDE\� DQG�
,QFRQWLQHQFH�GLDSHUV�RQO\�FRPSULVHV�EHWZHHQ�����DQG�������RI�WRWDO�VROLG�ZDVWH�>��@��
'LDSHUV�DQG�LQFRQWLQHQFH�SURGXFWV�DUH�FRPSDWLEOH�ZLWK�SUHYDLOLQJ�ZDVWH�GLVSRVDO�DQG�
WUHDWPHQW�PHWKRGV��

�
)LJXUH�����%DE\�GLDSHU�DQG�LQFRQWLQHQFH�SURGXFWV�ZDVWH�FRQWULEXWLRQ�WR�PXQLFLSDO�

DQG�WR�WRWDO�ZDVWH�LQ�WKH�(XURSHDQ�8QLRQ�
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������/DQGILOO�
/DQGILOO�VWDQGV�DORQH�DV�WKH�RQO\�ZDVWH�GLVSRVDO�PHWKRG�WKDW�FDQ�DFFHSW�DOO�PDWHULDOV�
LQ� WKH�VROLG�ZDVWH�VWUHDP�� ,W� LV�DOVR�FRQVLGHUHG� WKH�VLPSOHVW��DQG� LQ�PDQ\�DUHDV� WKH�
FKHDSHVW�GLVSRVDO�PHWKRG�DQG�KDV�KLVWRULFDOO\�EHHQ�UHOLHG�RQ�IRU�WKH�PDMRULW\�RI�VROLG�
ZDVWH�GLVSRVDO��
������,QFLQHUDWLRQ��WKHUPDO�WUHDWPHQW��
7KHUPDO�WUHDWPHQW�RI�VROLG�ZDVWH�ZLWKLQ�DQ�LQWHJUDWHG�ZDVWH�PDQDJHPHQW�V\VWHP�FDQ�
LQFOXGH� DW� OHDVW� WKUHH� GLVWLQFW� SURFHVVHV�� PDVV� EXUQ�� UHIXVH�GHULYHG� IXHO� EXUQ�� DQG�
SDSHU�DQG�SODVWLF�IXHO�EXUQ���
7KH�LQFLQHUDWLRQ�RI�VROLG�ZDVWH�FDQ�IXOILOO�WKUHH�GLVWLQFW�REMHFWLYHV���
��9ROXPH�UHGXFWLRQ��
��6WDELOLVDWLRQ�RI�ZDVWH���
��5HFRYHU\�RI�HQHUJ\�IURP�ZDVWH��
�
������%LRORJLFDO�WUHDWPHQW�
%LRORJLFDO� WUHDWPHQW� FDQ� EH� XVHG� WR� WUHDW� ERWK� WKH� RUJDQLF� DQG� WKH� QRQ�UHF\FODEOH�
SDSHU�IUDFWLRQV�RI�VROLG�ZDVWH��%LRORJLFDO�WUHDWPHQW�FDQ�EH�VHSDUDWHG�LQWR�WZR�GLVWLQFW�
SURFHVVHV� ±� DHURELF� DQG� DQDHURELF� WUHDWPHQW� ±� DQG� WKHUHIRUH� WZR� PDLQ� WUHDWPHQW�
W\SHV�H[LVW��FRPSRVWLQJ��DHURELF��DQG�ELRJDVLILFDWLRQ��DQDHURELF���(LWKHU�FDQ�EH�XVHG�
DV�D�SUHWUHDWPHQW�WR�UHGXFH�WKH�YROXPH�DQG�VWDELOL]H�PDWHULDO�IRU�GLVSRVDO�LQ�ODQGILOOV�
RU�DV�D�ZD\�RI�SURGXFLQJ�YDOXDEOH�SURGXFWV�IURP�WKH�ZDVWH�VWUHDP�VXFK�DV�FRPSRVW�
DQG� �IURP� ELRJDVLILFDWLRQ�� ELRJDV� SOXV� FRPSRVW�� 7RGD\¶V� GLDSHU� DQG� LQFRQWLQHQFH�
SURGXFW� UDZ�PDWHULDO�FRPSRVLWLRQ� LV�FRPSDWLEOH�ZLWK�FRPSRVWLQJ�SURYLGHG� WKHUH� LV�
DSSURSULDWH�WHFKQRORJ\�DYDLODEOH�WR�VHSDUDWH�WKH�ELRGHJUDGDEOH��FHOOXORVH�EDVHG�SDUWV�
IURP�WKH�V\QWKHWLF�SLHFHV��
������0HFKDQLFDO�ELRORJLFDO�WUHDWPHQW�
0HFKDQLFDO�ELRORJLFDO� SUHWUHDWPHQW� LV� D� K\EULG� WHFKQRORJ\�� ,W� LV� D� FRPELQDWLRQ� RI�
PHFKDQLFDO� VRUWLQJ� DQG� ELRORJLFDO� WUHDWPHQW�� DQG� VRPHWLPHV� D� SURFHVVLQJ� VWDJH� WR�
FRQYHUW�WKH�UHVLGXDO�PDWHULDO�LQWR�UHIXVH�GHULYHG�IXHO��7KH�PHFKDQLFDO�VWDJH�VHSDUDWHV�
UHF\FODEOHV�DQG�UHMHFWV��EDWWHULHV�� WLUHV��HWF��� WR�OHDYH�DQ�RUJDQLF�IUDFWLRQ��7KH�UHMHFW�
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IUDFWLRQ�FDQ�EH� LQFLQHUDWHG�RU� ODQG�ILOOHG��7KH�RUJDQLF�IUDFWLRQ� LV�VHQW�IRU� WUHDWPHQW�
XVLQJ� FRPSRVWLQJ� RU� DQDHURELF� GLJHVWLRQ� WHFKQLTXHV�� 7KH� UHPDLQLQJ�PDWHULDO� LV� RI�
ORZ�FRPSRVW� TXDOLW\� DQG� LV� UHTXLUHG� WR�EH� LQFLQHUDWHG�RU� FDQ�EH� ODQG� ILOOHG� LI� LW� LV�
ELRORJLFDOO\�LQHUW��
������5HF\FOLQJ�
0DWHULDO�UHF\FOLQJ�LV�D�YDOXDEOH�FRPSRQHQW�RI�DQ�LQWHJUDWHG�VROLG�ZDVWH�PDQDJHPHQW�
VWUDWHJ\��,W�FDQ�KHOS�FRQVHUYH�UHVRXUFHV��LW�FDQ�GLYHUW�ZDVWH�IURP�ILQDO�WUHDWPHQW�DQG�
GLVSRVDO�DQG� LW� LQYROYHV� WKH�JHQHUDO�SXEOLF� LQ�ZDVWH�PDQDJHPHQW��H�J���FDQV��SDSHU��
DQG�ERWWOHV���8QOLNH� UHXVH�� UHF\FOLQJ� W\SLFDOO\� LQYROYHV� DQ� LQGXVWULDO�SURFHVV�ZKLFK�
GLIIHUV�IURP�WKH�RULJLQDO�SURFHVV��SULPDULO\�LQ�WKDW�VRPH�RI�WKH�YLUJLQ�UHVRXUFHV�KDYH�
EHHQ�UHSODFHG�E\�VHFRQGDU\�RQHV��:KLOH�UHF\FOLQJ�DV�D�ZDVWH�WUHDWPHQW�RSWLRQ�PLJKW�
EH�WHFKQLFDOO\�FRQFHLYDEOH�IRU�EDE\�GLDSHUV�DQG�LQFRQWLQHQFH�SURGXFWV��WKHUH�LV�D�KLJK�
OHYHO� RI� XQFHUWDLQW\� DERXW� WKH� PDUNHWDELOLW\� RU� UHXVH� RI� WKH� HQG� SURGXFWV�� 7KH�
HFRQRPLF� IHDVLELOLW\� RI� UHF\FOLQJ� GLDSHUV� DQG� LQFRQWLQHQFH� SURGXFWV� ZRXOG� EH�
FRQVWUDLQHG� E\� WKH� KLJK� FRVWV� RI� FROOHFWLQJ� WKH� VRLOHG� SURGXFWV� DV� DQ� LQGLYLGXDO�
IUDFWLRQ�RI�ZDVWH��,Q�DGGLWLRQ��WKH�HQYLURQPHQWDO�EHQHILWV�IRU�VHSDUDWH�UHF\FOLQJ�RI�D�
UHODWLYHO\� VPDOO�ZDVWH� IUDFWLRQ� VXFK�DV� EDE\�GLDSHUV� DQG� LQFRQWLQHQFH� SURGXFWV� DUH�
TXHVWLRQDEOH�DQG�ZRXOG�EH�GLVSURSRUWLRQDWHO\�VPDOO�LQ�UHODWLRQ�WR�WKH�HFRQRPLF�FRVWV���
,Q�UHFHQW�\HDUV��UHF\FOLQJ�KDV�EHHQ�UHFHLYLQJ�LQFUHDVLQJ�VXSSRUW��DV�LW�IDFLOLWDWHV�ZDVWH�
UHGXFWLRQ� DQG� PD\� HQFRXUDJH� WKH� FRQVHUYDWLRQ� RI� QDWXUDO� UHVRXUFHV�� 'LIIHUHQW�
SURMHFWV� KDYH� IRFXVHG� RQ� FRPSUHKHQVLYH� LQYHVWLJDWLRQV� RI� WHFKQLFDO� DQG� HFRQRPLF�
IHDVLELOLW\��ZLWK� D�PDMRU� HPSKDVLV� RQ� FKDUDFWHUL]LQJ� SRWHQWLDO�PDUNHWV� IRU� UHF\FOHG�
SXOS�DQG�SODVWLF��5HF\FOLQJ�KDV�DOVR�EHHQ�VWXGLHG�IRU�K\JLHQH�SDSHU�SURGXFWV�VXFK�DV�
EDE\�GLDSHUV�DQG�DGXOW�LQFRQWLQHQFH�SDGV��5HVXOWV�LQGLFDWHG�WKDW�ZKLOH�D�FRPPHUFLDO�
RSHUDWLRQ� LV� WHFKQLFDOO\� IHDVLEOH�� WKH� HFRQRPLF� IHDVLELOLW\� RI� UHF\FOLQJ� GLDSHUV�ZDV�
IRXQG�WR�EH�FRQVWUDLQHG�WR�D�OLPLWHG�VHW�RI�FRQGLWLRQV��PRVWO\�UHODWHG�WR�WKH�KLJK�FRVW�
RI�FROOHFWLQJ� VRLOHG�GLDSHUV� DV�DQ� LQGLYLGXDO� IUDFWLRQ�RI�ZDVWH��$OWKRXJK� LQWHUHVW� LQ�
GLDSHU� UHF\FOLQJ� FRQWLQXHV�� DQG� VRPH� VPDOO� FRPSDQLHV� KDYH� EHJXQ� EXVLQHVV� WR�
VXSSRUW�WKH�LGHD��FXUUHQW�LQIRUPDWLRQ�LQGLFDWHV�WKDW�LW�LV�QRW�HFRQRPLFDOO\�IHDVLEOH�LQ�
PRVW� DUHDV�� ,Q� DGGLWLRQ�� QR� HQYLURQPHQWDO� EHQHILWV� KDYH� EHHQ� GHPRQVWUDWHG� IRU�
VHSDUDWH� UHF\FOLQJ� RI� D� UHODWLYHO\� VPDOO� ZDVWH� IUDFWLRQ� VXFK� DV� K\JLHQH� DEVRUEHQW�
SURGXFWV�>�@��
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�����&RQFOXVLRQ�
,Q� WKLV� FKDSWHU�� EDE\� GLDSHUV� KDYH� EHHQ� UHYLHZHG� LQ� GHWDLO�� 7KH� KLVWRU\� RI� EDE\�
GLDSHUV�LV�UHYLHZHG��$�FRPSDULVRQ�RI�GLVSRVDEOH�DQG�UH�XVDEOH�GLDSHU�KDV�EHHQ�PDGH��
$GYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� ERWK� KDYH� EHHQ� GLVFXVVHG� DQG� WKHLU� DIIHFWV� WR�
HQYLURQPHQW�KDV�EHHQ�DQDO\]HG��&RPSRQHQWV�RI�D�GLVSRVDEOH�EDE\�GLDSHU�KDYH�EHHQ�
H[SODLQHG��7KH�HQYLURQPHQWDO�LVVXHV�ZLWK�WKH�EDE\�GLVSRVDEOHV�DQG�KRZ�WKH\�DIIHFW�
WKH�PXQLFLSDO�ZDVWH� KDV� DOVR� EHHQ� GLVFXVVHG�� ,W� KDV� EHHQ� REVHUYHG� WKDW� GLVSRVDEOH�
GLDSHUV� DUH� EHFRPLQJ� LQGLVSHQVDEOH� SDUWV� RI� RXU� OLYHV� EHFDXVH� RI� LWV� EHQHILWV� DQG�
FRQYHQLHQFHV��
��
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�(&2120,&�$1$/<6ø6��
����,QWURGXFWLRQ�
,Q� WKLV� FKDSWHU�� EULHI� LQIRUPDWLRQ� LV� JLYHQ� DERXW� PDUNHWLQJ� UHVHDUFK�� VWUDWHJLF�
PDQDJHPHQW��6:27�DQDO\VLV�DQG�EXVLQHVV�SRUWIROLR�DQDO\VLV��7KH�ZRUOG�ZLGH�GLDSHU�
PDUNHW� KDV� EHHQ� DQDO\]HG� DQG� WKH� WUHQG� KDV� EHHQ� VWXGLHG�� 'LVSRVDEOH� GLDSHU�
SURGXFHUV�LQ�7XUNH\�DUH�OLVWHG�DQG�WKHLU�SURGXFW�SULFHV�KDYH�EHHQ�REWDLQHG��$�6:27�
DQDO\VLV�LV�WR�EH�PDGH�WR�EDE\�GLDSHU�PDUNHW�VHJPHQW��$�EXVLQHVV�SRUWIROLR�DQDO\VLV�
ZLOO�EH�PDGH��FRUSRUDWH�VWUDWHJ\�ZLOO�EH�EXLOW�DQG�WKH�WDUJHW�PDUNHW�IRU�WKH�LQYHVWRU�
ZLOO�EH�GHWHUPLQHG��
����0DUNHWLQJ�5HVHDUFK��
5HVHDUFK� LV� WKH� VHDUFK� IRU� DQG� UHWULHYDO� RI� H[LVWLQJ�� GLVFRYHU\� RU� FUHDWLRQ� RI� QHZ�
LQIRUPDWLRQ� RU� NQRZOHGJH� IRU� D� VSHFLILF� SXUSRVH�� 5HVHDUFK� KDV� PDQ\� FDWHJRULHV��
IURP�PHGLFDO�UHVHDUFK�WR�OLWHUDU\�UHVHDUFK��0DUNHWLQJ�UHVHDUFK��DOVR�FDOOHG�FRQVXPHU�
UHVHDUFK�� LV� D� IRUP� RI� EXVLQHVV� UHVHDUFK�� ,W� LV� D� IRUP� RI� DSSOLHG� VRFLRORJ\� ZKLFK�
FRQFHQWUDWHV�RQ�XQGHUVWDQGLQJ� WKH�EHKDYLRUV��ZKLPV�DQG�SUHIHUHQFHV��RI�FRQVXPHUV�
LQ�D�PDUNHW�EDVHG�HFRQRP\��7KH�ILHOG�RI�PDUNHWLQJ�UHVHDUFK�DV�D�VWDWLVWLFDO�VFLHQFH�
ZDV�SLRQHHUHG�E\�$UWKXU�1LHOVHQ�ZLWK�WKH�IRXQGLQJ�RI�WKH�$&�1LHOVHQ�&RPSDQ\�LQ�
����� >��@�� ,Q� DGGLWLRQ� WR� PDUNHWLQJ� UHVHDUFK�� RWKHU� IRUPV� RI� EXVLQHVV� UHVHDUFK�
LQFOXGH��0DUNHW�UHVHDUFK��3URGXFW�5HVHDUFK�DQG�$GYHUWLVLQJ�5HVHDUFK��
0DUNHW� UHVHDUFK� LV� EURDGHU� LQ� VFRSH� DQG� H[DPLQHV� DOO� DVSHFWV� RI� D� EXVLQHVV�
HQYLURQPHQW�� ,W� DVNV� TXHVWLRQV� DERXW� FRPSHWLWRUV�� PDUNHW� VWUXFWXUH�� JRYHUQPHQW�
UHJXODWLRQV�� HFRQRPLF� WUHQGV�� WHFKQRORJLFDO� DGYDQFHV�� DQG� QXPHURXV� RWKHU� IDFWRUV�
WKDW�PDNH�XS�WKH�EXVLQHVV�HQYLURQPHQW��6RPHWLPHV�WKH�WHUP�UHIHUV�PRUH�SDUWLFXODUO\�
WR� WKH�ILQDQFLDO� DQDO\VLV�RI�FRPSDQLHV�� LQGXVWULHV��RU� VHFWRUV�� ,Q� WKLV� FDVH�� ILQDQFLDO�
DQDO\VWV�XVXDOO\�FDUU\�RXW�WKH�UHVHDUFK�DQG�SURYLGH�WKH�UHVXOWV�WR�LQYHVWPHQW�DGYLVRUV�
DQG�SRWHQWLDO�LQYHVWRUV���
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�
3URGXFW�UHVHDUFK�ORRNV�DW�ZKDW�SURGXFWV�FDQ�EH�SURGXFHG�ZLWK�DYDLODEOH�WHFKQRORJ\��
DQG�ZKDW�QHZ�SURGXFW�LQQRYDWLRQV�QHDU�IXWXUH�WHFKQRORJ\�FDQ�GHYHORS���$GYHUWLVLQJ�
UHVHDUFK�DWWHPSWV�WR�DVVHVV�WKH�OLNHO\�LPSDFW�RI�DQ�DGYHUWLVLQJ�FDPSDLJQ�LQ�DGYDQFH��
DQG�DOVR�PHDVXUH�WKH�VXFFHVV�RI�D�UHFHQW�FDPSDLJQ�>��@��
�
������0DUNHWLQJ�UHVHDUFK�WHFKQLTXHV�
0DUNHWLQJ�UHVHDUFK�WHFKQLTXHV�FRPH�LQ�PDQ\�IRUPV��LQFOXGLQJ�>��@��
�� 7HVW� PDUNHWLQJ� �$� VPDOO�VFDOH� SURGXFW� ODXQFK� XVHG� WR� GHWHUPLQH� WKH� OLNHO\�

DFFHSWDQFH�RI�WKH�SURGXFW�ZKHQ�LW�LV�LQWURGXFHG�LQWR�D�ZLGHU�PDUNHW��
�� &RQFHSW�WHVWLQJ��7R�WHVW�WKH�DFFHSWDQFH�RI�D�FRQFHSW�E\�WDUJHW�FRQVXPHUV��
�� 0\VWHU\�VKRSSLQJ��$Q�HPSOR\HH�RU�UHSUHVHQWDWLYH�RI� WKH�PDUNHW� UHVHDUFK�ILUP�

DQRQ\PRXVO\� FRQWDFWV� D� VDOHVSHUVRQ� DQG� LQGLFDWHV� KH� RU� VKH� LV� VKRSSLQJ� IRU� D�
SURGXFW�� 7KH� VKRSSHU� WKHQ� UHFRUGV� WKH� HQWLUH� H[SHULHQFH�� 7KLV�PHWKRG� LV� RIWHQ�
XVHG�IRU�TXDOLW\�FRQWURO�RU�IRU�UHVHDUFKLQJ�FRPSHWLWRUV
�SURGXFWV���

�� 6WRUH�DXGLW��7R�PHDVXUH� WKH�VDOHV�RI�D�SURGXFW�RU�SURGXFW� OLQH�DW�D�VWDWLVWLFDOO\�
VHOHFWHG�VWRUH�VDPSOH�LQ�RUGHU�WR�GHWHUPLQH�PDUNHW�VKDUH��RU�WR�GHWHUPLQH�ZKHWKHU�
D�UHWDLO�VWRUH�SURYLGHV�DGHTXDWH�VHUYLFH��

�� 'HPDQG� HVWLPDWLRQ�� 7R� GHWHUPLQH� WKH� DSSUR[LPDWH� OHYHO� RI� GHPDQG� IRU� WKH�
SURGXFW��

�� 6DOHV� IRUHFDVWLQJ��7R� GHWHUPLQH� WKH� H[SHFWHG� OHYHO� RI� VDOHV� JLYHQ� WKH� OHYHO� RI�
GHPDQG��

�� &XVWRPHU� VDWLVIDFWLRQ� VWXGLHV�� ([LW� LQWHUYLHZV� RU� VXUYH\V� WKDW� GHWHUPLQH� D�
FXVWRPHU
V�OHYHO�RI�VDWLVIDFWLRQ�ZLWK�WKH�TXDOLW\�RI�WKH�WUDQVDFWLRQ��

�� 'LVWULEXWLRQ� FKDQQHO� DXGLWV�� 7R� DVVHVV� GLVWULEXWRUV¶� DQG� UHWDLOHUV¶� DWWLWXGHV�
WRZDUG�D�SURGXFW��EUDQG��RU�FRPSDQ\��

�� 3ULFH� HODVWLFLW\� WHVWLQJ�� 7R� GHWHUPLQH� KRZ� VHQVLWLYH� FXVWRPHUV� DUH� WR� SULFH�
FKDQJHV��

�� 6HJPHQWDWLRQ� UHVHDUFK� �� 7R� GHWHUPLQH� WKH� GHPRJUDSKLF�� SV\FKRJUDSKLF�� DQG�
EHKDYLRUDO�FKDUDFWHULVWLFV�RI�SRWHQWLDO�EX\HUV��

�� &RQVXPHU�GHFLVLRQ�SURFHVV�UHVHDUFK���7R�GHWHUPLQH�ZKDW�PRWLYDWHV�SHRSOH�WR�
EX\�DQG�ZKDW�GHFLVLRQ�PDNLQJ�SURFHVV�WKH\�XVH��
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�� 3RVLWLRQLQJ� UHVHDUFK�� +RZ� GRHV� WKH� WDUJHW� PDUNHW� VHH� WKH� EUDQG� UHODWLYH� WR�
FRPSHWLWRUV"���:KDW�GRHV�WKH�EUDQG�VWDQG�IRU"��

�� %UDQG�QDPH�WHVWLQJ��:KDW�GR�FRQVXPHUV�IHHO�DERXW�WKH�QDPHV�RI�WKH�SURGXFWV"��
�� %UDQG�HTXLW\�UHVHDUFK��+RZ�IDYRUDEO\�GR�FRQVXPHUV�YLHZ�WKH�EUDQG"��
�� $GYHUWLVLQJ� DQG� SURPRWLRQ� UHVHDUFK�� +RZ� HIIHFWLYH� DUH� DGV� �� GR� SRWHQWLDO�

FXVWRPHUV� UHFDOO� WKH� DG�� XQGHUVWDQG� WKH� PHVVDJH�� DQG� GRHV� WKH� DG� LQIOXHQFH�
FRQVXPHU�SXUFKDVLQJ�EHKDYLRU�>��@"�

������0DUNHWLQJ�UHVHDUFK�PHWKRGV�
0HWKRGRORJLFDOO\�� PDUNHWLQJ� UHVHDUFK� XVHV� IRXU� W\SHV� RI� UHVHDUFK� GHVLJQV��
QDPHO\>��@��
�
�� 4XDOLWDWLYH� PDUNHWLQJ� UHVHDUFK� �� JHQHUDOO\� XVHG� IRU� H[SORUDWRU\� SXUSRVHV� ��

VPDOO� QXPEHU� RI� UHVSRQGHQWV� �� QRW� JHQHUDOL]DEOH� WR� WKH� ZKROH� SRSXODWLRQ� ��
VWDWLVWLFDO� VLJQLILFDQFH� DQG� FRQILGHQFH� QRW� FDOFXODWHG� �� H[DPSOHV� LQFOXGH� IRFXV�
JURXSV��GHSWK�LQWHUYLHZV��DQG�SURMHFWLYH�WHFKQLTXHV��

�� 4XDQWLWDWLYH�PDUNHWLQJ�UHVHDUFK���JHQHUDOO\�XVHG�WR�GUDZ�FRQFOXVLRQV���WHVWV�D�
VSHFLILF� K\SRWKHVLV� �� XVHV� UDQGRP� VDPSOLQJ� WHFKQLTXHV� VR� DV� WR� LQIHU� IURP� WKH�
VDPSOH� WR� WKH� SRSXODWLRQ� �� LQYROYHV� D� ODUJH� QXPEHU� RI� UHVSRQGHQWV� �� H[DPSOHV�
LQFOXGH�VXUYH\V�DQG�TXHVWLRQQDLUHV��

�� 2EVHUYDWLRQDO� WHFKQLTXHV� �� WKH� UHVHDUFKHU� REVHUYHV� VRFLDO� SKHQRPHQD� LQ� WKHLU�
QDWXUDO�VHWWLQJ���REVHUYDWLRQV�FDQ�RFFXU�FURVV�VHFWLRQDO��REVHUYDWLRQV�PDGH�DW�RQH�
WLPH��RU� ORQJLWXGLQDO� �REVHUYDWLRQV�RFFXU�RYHU�VHYHUDO� WLPH�SHULRGV�� ��H[DPSOHV�
LQFOXGH�SURGXFW�XVH�DQDO\VLV�DQG�FRPSXWHU�FRRNLH�WUDFHV��

�� ([SHULPHQWDO�WHFKQLTXHV���WKH�UHVHDUFKHU�FUHDWHV�D�TXDVL�DUWLILFLDO�HQYLURQPHQW�
WR�WU\�WR�FRQWURO�VSXULRXV�IDFWRUV��WKHQ�PDQLSXODWHV�DW�OHDVW�RQH�RI�WKH�YDULDEOHV���
H[DPSOHV�LQFOXGH�SXUFKDVH�ODERUDWRULHV�DQG�WHVW�PDUNHWV��

�
5HVHDUFKHUV�RIWHQ�XVH�PRUH�WKDQ�RQH�UHVHDUFK�GHVLJQ��7KH\�PD\�VWDUW�ZLWK�VHFRQGDU\�
UHVHDUFK�WR�JHW�EDFNJURXQG�LQIRUPDWLRQ��DQG�WKHQ�FRQGXFW�D�IRFXV�JURXS��TXDOLWDWLYH�
UHVHDUFK� GHVLJQ�� WR� H[SORUH� WKH� LVVXHV�� )LQDOO\� WKH\� PLJKW� GR� D� IXOO� QDWLRQ�ZLGH�
VXUYH\��TXDQWLWDWLYH�UHVHDUFK�GHVLJQ��LQ�RUGHU�WR�GHYLVH�VSHFLILF�UHFRPPHQGDWLRQV�IRU�
WKH� FOLHQW�� 7KH� FRPELQDWLRQ� DSSURDFK� LQWHJUDWHV� WKH� UDWLRQDO�IXQFWLRQDO� DVSHFWV� RI�
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PDUNHW�EHKDYLRU��ZLWK�WKH�SV\FKRORJLFDO�DVSHFWV�DQG�WKH�FRQFHSWXDO�VWUXFWXUH�RI�WKH�
FRQVXPHU�>��@��
�
����6WUDWHJLF�0DQDJHPHQW�
6WUDWHJLF� PDQDJHPHQW� LV� WKH� SURFHVV� RI� VSHFLI\LQJ� DQ� RUJDQL]DWLRQ
V� REMHFWLYHV��
GHYHORSLQJ�SROLFLHV�DQG�SODQV�WR�DFKLHYH�WKHVH�REMHFWLYHV��DQG�DOORFDWLQJ�UHVRXUFHV�VR�
DV� WR� LPSOHPHQW� WKH� SODQV�� ,W� LV� WKH� KLJKHVW� OHYHO� RI� PDQDJHULDO� DFWLYLW\�� XVXDOO\�
SHUIRUPHG�E\�WKH�FRPSDQ\
V�&KLHI�([HFXWLYH�2IILFHU�DQG�H[HFXWLYH�WHDP��,W�SURYLGHV�
RYHUDOO� GLUHFWLRQ� WR� WKH� ZKROH� HQWHUSULVH�� $Q� RUJDQL]DWLRQ¶V� VWUDWHJ\� PXVW� EH�
DSSURSULDWH�IRU�LWV�UHVRXUFHV��HQYLURQPHQWDO�FLUFXPVWDQFHV��DQG�FRUH�REMHFWLYHV��7KH�
SURFHVV� LQYROYHV� PDWFKLQJ� WKH� FRPSDQ\
V� VWUDWHJLF� DGYDQWDJHV� WR� WKH� EXVLQHVV�
HQYLURQPHQW�WKH�RUJDQL]DWLRQ�IDFHV��2QH�REMHFWLYH�RI�DQ�RYHUDOO�FRUSRUDWH�VWUDWHJ\�LV�
WR� SXW� WKH� RUJDQL]DWLRQ� LQWR� D� SRVLWLRQ� WR� FDUU\� RXW� LWV� PLVVLRQ� HIIHFWLYHO\� DQG�
HIILFLHQWO\�� $� JRRG� FRUSRUDWH� VWUDWHJ\� VKRXOG� LQWHJUDWH� DQ� RUJDQL]DWLRQ¶V� JRDOV��
SROLFLHV��DQG�DFWLRQ�VHTXHQFHV��WDFWLFV��LQWR�D�FRKHVLYH�ZKROH��DQG�PXVW�EH�EDVHG�RQ�
EXVLQHVV� UHDOLWLHV�� %XVLQHVV� HQWHUSULVHV� FDQ� IDLO� GHVSLWH� 
H[FHOOHQW
� VWUDWHJ\� EHFDXVH�
WKH�ZRUOG� FKDQJHV� LQ� D�ZD\� WKH\� IDLOHG� WR� XQGHUVWDQG�� 6WUDWHJ\�PXVW� FRQQHFW�ZLWK�
YLVLRQ��SXUSRVH�DQG�OLNHO\�IXWXUH�WUHQGV�>��@��
������'HYHORSLQJ�D�FRUSRUDWH�EXVLQHVV�VWUDWHJ\�
6WUDWHJ\�LV�D�YHU\�EURDG�WHUP�ZKLFK�FRPPRQO\�GHVFULEHV�DQ\�WKLQNLQJ�WKDW�ORRNV�DW�
WKH� ELJJHU� SLFWXUH�� 6XFFHVVIXO� FRPSDQLHV� DUH� WKRVH� WKDW� IRFXV� WKHLU� HIIRUWV�
VWUDWHJLFDOO\��7R�PHHW�DQG�H[FHHG�FXVWRPHU�VDWLVIDFWLRQ��WKH�EXVLQHVV�WHDP�QHHGV�WR�
IROORZ� DQ� RYHUDOO� RUJDQL]DWLRQDO� VWUDWHJ\��$� VXFFHVVIXO� VWUDWHJ\� DGGV� YDOXH� IRU� WKH�
WDUJHWHG�FXVWRPHUV�RYHU�WKH�ORQJ�UXQ�E\�FRQVLVWHQWO\�PHHWLQJ�WKHLU�QHHGV�EHWWHU�WKDQ�
WKH�FRPSHWLWLRQ�GRHV��
6WUDWHJ\�LV�WKH�ZD\�LQ�ZKLFK�D�FRPSDQ\�RULHQWV�LWVHOI�WRZDUGV�WKH�PDUNHW�LQ�ZKLFK�LW�
RSHUDWHV� DQG� WRZDUGV� WKH� RWKHU� FRPSDQLHV� LQ� WKH� PDUNHWSODFH� DJDLQVW� ZKLFK� LW�
FRPSHWHV��,W�LV�D�SODQ�DQ�RUJDQL]DWLRQ�IRUPXODWHV�WR�JDLQ�D�VXVWDLQDEOH�DGYDQWDJH�RYHU�
WKH�FRPSHWLWLRQ���5RDG�PDSSLQJ�OHDGV�WR�HIIHFWLYH�SURMHFW�SRUWIROLR�GHYHORSPHQW�DQG�
PDQDJHPHQW��,W�SURYLGHV�IRU�FRPSDQ\�ZLGH�WHFKQRORJLFDO�VWUDWHJ\�GHYHORSPHQW�DQG�
WHFKQRORJ\� DVVHVVPHQW�� DV� ZHOO� DV� GLYLVLRQ�OHYHO� SURMHFW� HYDOXDWLRQ� DQG� VWUDWHJLF�
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DOLJQLQJ��5RDG�PDSSLQJ� WRROV�SURYLGH�DOVR�D� FRPPRQ� ODQJXDJH� IRU� LQQRYDWLRQ�DQG�
EXLOGLQJ� EULGJHV� EHWZHHQ� WHFKQRORJLVWV� DQG� EXVLQHVV� PDQDJHUV� ZLWKLQ� WKH�
FRUSRUDWLRQ��DQG�ZLWK�PDMRU�VXSSOLHUV�DQG�FXVWRPHUV���
$�IXOO�VWDWHPHQW�RI�D�VHOHFWHG�EXVLQHVV�VWUDWHJ\�LV�D�EXVLQHVV�SODQ�GHILQLQJ��
�� 7KH�FRPSDQ\�REMHFWLYHV�
�� 7KH�VWUDWHJ\�DQG�WDFWLFV�WKDW�ZLOO�HQDEOH�WKH�FRPSDQ\�WR�UHDFK�WKRVH�REMHFWLYHV�
�� 7KH�UHVRXUFHV�UHTXLUHG��DQG�KRZ�WKH\�DUH�JRLQJ�WR�EH�REWDLQHG��
�� :KDW�WKH�PDLQ�PLOHVWRQHV�DQG�VWHSV�DUH�DORQJ�WKH�ZD\��
�� :KR�LV�UHVSRQVLEOH�IRU�FDXVLQJ�HDFK�VWHS�WR�RFFXU��
�� :KDW�DUH�WKH�FRPSDQ\
V�EXVLQHVV�ULVNV�DQG�H[WHUQDO�IDFWRUV�WKDW�QHHG�WR�EH�NHSW�
XQGHU�UHYLHZ�IRU�LQGLFDWLRQV�WKDW�D�FKDQJH�LQ�VWUDWHJ\�RU�SODQ�PD\�EH�UHTXLUHG"�
�
7KH�PDMRU�RXWFRPH�RI�VWUDWHJLF�URDG�PDSSLQJ�DQG�VWUDWHJLF�SODQQLQJ��DIWHU�JDWKHULQJ�
DOO� QHFHVVDU\� LQIRUPDWLRQ�� LV� WKH� VHWWLQJ� RI� JRDOV� IRU� WKH� RUJDQL]DWLRQ� EDVHG� RQ� LWV�
YLVLRQ� DQG�PLVVLRQ� VWDWHPHQW��$� JRDO� LV� D� ORQJ�UDQJH� DLP� IRU� D� VSHFLILF� SHULRG�� ,W�
PXVW� EH� VSHFLILF� DQG� UHDOLVWLF�� /RQJ�UDQJH� JRDOV� VHW� WKURXJK� VWUDWHJLF� SODQQLQJ� DUH�
WUDQVODWHG� LQWR� DFWLYLWLHV� WKDW� ZLOO� HQVXUH� UHDFKLQJ� WKH� JRDO� WKURXJK� RSHUDWLRQDO�
SODQQLQJ��
$Q� REMHFWLYH� LV� D� VSHFLILF� VWHS�� D� PLOHVWRQH�� ZKLFK� HQDEOHV� WKH� FRPSDQ\� WR�
DFFRPSOLVK�D�JRDO��6HWWLQJ�REMHFWLYHV�LQYROYHV�D�FRQWLQXRXV�SURFHVV�RI�UHVHDUFK�DQG�
GHFLVLRQ�PDNLQJ��.QRZOHGJH�RI�WKH�XQLW�LV�D�YLWDO�VWDUWLQJ�SRLQW�LQ�VHWWLQJ�REMHFWLYHV��
6WUDWHJLF�SODQQLQJ�WDNHV�SODFH�DW�WKH�KLJKHVW�OHYHOV��RWKHU�PDQDJHUV�DUH�LQYROYHG�ZLWK�
RSHUDWLRQDO�SODQQLQJ��7KH� ILUVW� VWHS� LQ�RSHUDWLRQDO�SODQQLQJ� LV�GHILQLQJ�REMHFWLYHV� ��
WKH�UHVXOW�H[SHFWHG�E\�WKH�HQG�RI�WKH�EXGJHW��RU�RWKHU�GHVLJQDWHG��F\FOH��
6HWWLQJ� ULJKW� REMHFWLYHV� LV� FULWLFDO� IRU� HIIHFWLYH� SHUIRUPDQFH� PDQDJHPHQW�� 6XFK�
REMHFWLYHV� DV� KLJKHU� SURILWV�� VKDUHKROGHU� YDOXH�� DQG� FXVWRPHU� VDWLVIDFWLRQ� PD\� EH�
DGPLUDEOH�� EXW� WKH\�GRQ
W� WHOO�PDQDJHUV�ZKDW� WR�GR���7KH\� IDLO� WR� VSHFLI\� SULRULWLHV�
DQG� IRFXV�� 6XFK� REMHFWLYHV� GRQ
W� PDS� WKH� MRXUQH\� DKHDG� �� WKH� GLVFRYHU\� RI� EHWWHU�
YDOXH�DQG�VROXWLRQV�IRU�WKH�FXVWRPHU��7KH�REMHFWLYHV�PXVW�EH��IRFXVHG�RQ�D�UHVXOW��QRW�
DQ� DFWLYLW\�� EH� FRQVLVWHQW�� VSHFLILF�� DQG�PHDVXUDEOH�� ,W�PXVW� EH� UHODWHG� WR� WLPH� DQG�
VKDOO�EH�DWWDLQDEOH�>�����@��
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������6:27�DQDO\VLV�
�
6:27�DQDO\VLV�LV�D�VWUDWHJLF�GHYHORSPHQW�WRRO�WKDW�PDWFKHV�LQWHUQDO�RUJDQL]DWLRQDO�
VWUHQJWKV� DQG� ZHDNQHVVHV� ZLWK� H[WHUQDO� RSSRUWXQLWLHV� DQG� WKUHDWV�� �6:27� LV� DQ�
DFURQ\P�IRU�D�ILUP¶V�6WUHQJWKV�DQG�:HDNQHVVHV�DQG�LWV�HQYLURQPHQWDO�2SSRUWXQLWLHV�
DQG�7KUHDWV��6:27�DQDO\VLV�LV�EDVHG�RQ� WKH�DVVXPSWLRQ� WKDW�LI�PDQDJHUV�FDUHIXOO\�
UHYLHZ� VXFK� VWUHQJWK�� ZHDNQHVVHV�� RSSRUWXQLWLHV� DQG� WKUHDWV�� D� XVHIXO� VWUDWHJ\� IRU�
HQVXULQJ�RUJDQL]DWLRQDO�VXFFHVV�ZLOO�EHFRPH�HYLGHQW�WR�WKHP��
$�6:27�DQDO\VLV�ORRNV�DW�D�FRPSDQ\¶V�VWUHQJWKV�WR�EXLOG�RQ��ZHDNQHVVHV�WR�FRYHU��
RSSRUWXQLWLHV�WR�FDSWXUH�DQG�WKUHDWV�WR�GHIHQG�DJDLQVW��
$� 6:27� DQDO\VLV� DLPV� WR� UHYHDO� WKH� FRPSDQ\¶V� FRPSHWLWLYH� DGYDQWDJHV��$QDO\]H�
FRPSDQ\¶V�SURVSHFWV� IRU� VDOHV�DQG�SURILWDELOLW\��SUHSDUH� WKH�FRPSDQ\� IRU�SUREOHPV�
DQG�DOORZ�IRU�WKH�GHYHORSPHQW�RI�FRQWLQJHQF\�SODQV���
%HORZ�OLVW�KDV�EHHQ�SURYLGHG�WR�JLYH�DQ�RXWOLQH�RI�ZKLFK�VXEMHFWV�FDQ�EH�FRQVLGHUHG�
GXULQJ�PDNLQJ�D�6:27�DQDO\VLV��7KH�HIIHFW�RI�WKHVH�LWHPV�DQG�KRZ�LW�LQIOXHQFH�RQ�
SHUIRUPDQFH�FDQ�EH�FRQVLGHUHG�IRU�D�JRRG�DQDO\VLV��

7DEOH�����7KLQJV�WR�FRQVLGHU�ZKHQ�PDNLQJ�D�6:27�DQDO\VLV�>��@�

0$5.(7,1*� (&2120,&�
&RPSDQ\¶V�LPDJH� *URZWK�RI�HFRQRP\�
/HYHO�RI�SODQQLQJ�0DUNHWLQJ�VNLOOV� 6L]H�RI�PDUNHW�IRU�SURGXFWV��JURZWK�UDWH�
&RPSDQ\¶V�UHSXWDWLRQ�IRU�TXDOLW\� )RUHLJQ�H[FKDQJH�SRVLWLRQ�
&RPSDQ\¶V�UHSXWDWLRQ�IRU�VHUYLFH� 6WDELOLW\�RI�FXUUHQF\��FRQYHUWLELOLW\�
$FFHVVLELOLW\�WR�UDZ�PDWHULDOV� 3HU�FDSLWD�LQFRPH��UDWH�RI�JURZWK�
,QIRUPDWLRQ�DYDLODELOLW\� ,QFRPH�GLVWULEXWLRQ�
)DPLOLDULW\�ZLWK�PDUNHW� %DODQFH�RI�HFRQRP\��
&RPSDQ\¶V�PDUNHW�VKDUH� 5DWH�RI�LQIODWLRQ�
0DUNHW�VL]H� �
0DUNHW�JURZWK� 32/,7,&$/�/(*$/�
3ULFLQJ�VWUDWHJ\� 6WDELOLW\�RI�JRYHUQPHQW�
5HVHDUFK�DQG�GHYHORSPHQW� 7DULIIV�
6DOHV�IRUFH� 5HJXODWLRQV�LQ�FRPSHWLWLYH�SUDFWLFHV�
0DUNHWLQJ�SRVLWLRQLQJ��HDVH�RI�HQWU\� 3URGXFW�ODEHOLQJ�UHTXLUHPHQWV�
'LVWULEXWLRQ�VWUDWHJ\�±�GRPHVWLF� &RQVXPHU�LQIRUPDWLRQ�UHTXLUHPHQWV�
'LVWULEXWLRQ�VWUDWHJ\�±�H[SRUW� 3URGXFW�VWDQGDUGV�
$GYHUWLVLQJ�DQG�SURPRWLRQ� *RYHUQPHQW�FRQWUROV�UHJXODWLQJ�EXVLQHVV�
*HRJUDSKLFDO�SUR[LPLW\� 1RQ�WDULII�EDUULHUV�
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�7DEOH�����FRQW��7KLQJV�WR�FRQVLGHUHG�ZKHQ�PDNLQJ�D�6:27�DQDO\VLV��
),1$1&,$/� 62&,$/�$1'�&8/785$/�
&RVW�RI�FDSLWDO� /LIHVW\OH�WUHQGV�L�H��KHDOWK�DQG�ILWQHVV�
)LQDQFLDO�VWDELOLW\� (WKQLFLW\�RI�WKH�SRSXODWLRQ�
3URILWDELOLW\� &KDQJHV�LQ�FRQVXPHU�WDVWHV�
5HWXUQ�RQ�HTXLW\� %XVLQHVV�HWKLFV�
'HEW�WR�HTXLW\�UDWLR� 6RFLDO�IDFWRUV�LQ�EXVLQHVV�
� 2WKHU�WUHQGV�
0$18)$&785,1*� &KDQJH�LQ�FXOWXUDO�YDOXHV�
0DQXIDFWXULQJ�IDFLOLWLHV� �
(FRQRPLHV�RI�VFDOH� (19,5210(17$/���7(&+��
&DSDFLW\�WR�LQFUHDVH�SURGXFWLRQ� ,PSRUWDQFH�RI�HQYLURQPHQWDO�LVVXHV�
$ELOLW\�WR�GHOLYHU�RQ�WLPH� 3DFH�RI�WHFKQRORJLFDO�FKDQJH�
7HFKQLFDO�DQG�PDQXIDFWXULQJ�VNLOOV� ,QQRYDWLRQDO�RSSRUWXQLWLHV�
0DQXIDFWXULQJ�FRVWV� �
� &203(7,7,21�
25*$1,6$7,21$/� 'RPLQDQW�PDUNHW�SOD\HUV�
&RPSDQ\¶V�OHDGHUVKLS� 1XPEHU�RI�SOD\HUV�
0DQDJHPHQW�DVSLUDWLRQV�IRU�FRPSDQ\� 3URGXFWLRQ�FDSDELOLW\�
'HGLFDWLRQ�DQG�VNLOO�RI�ZRUNHUV� �
(QWUHSUHQHXULDO�RULHQWDWLRQ� 5(6($5&+�$1'�'(9(/230(17�
)OH[LELOLW\�DQG�DGDSWDELOLW\� 3ULFH�DGYDQWDJHV�'LVDGYDQWDJHV�
6WDII�UHODWLRQV�$GPLQLVWUDWLRQ�VNLOOV� 'LVWULEXWLRQ�DGYDQWDJHV�'LVDGYDQWDJHV�
$ELOLW\�WR�UHVSRQG�FKDQJLQJ�FRQGLWLRQV� 0DUNHW�VHJPHQWDWLRQ�
5HODWLRQVKLS�ZLWK�VXSSOLHUV� 3URGXFW�TXDOLW\�
/DQJXDJH�DELOLWLHV�	�TXDOLILFDWLRQV� 3URGXFW�SRVLWLRQLQJ�
7HFKQLFDO�TXDOLILFDWLRQV��740�� 6XSSOLHU�SRZHU�
0DUNHWLQJ�NQRZOHGJH� &XVWRPHU�3RZHU�
,QIRUPDWLRQ�PDQDJHPHQW�8VH�RI�LW� 7KUHDW�RI�VXEVWLWXWLRQ�
7HFKQRORJ\�PDQDJHPHQW� 7KUHDW�RI�QHZ�HQWUDQWV�
� ,QWHQVLW\�RI�LQGXVWU\�ULYDOU\�
'(02*5$3+,&�� �
3RSXODWLRQ�WUHQGV� (;7(51$/�(19,5210(17�
$JH�GLVWULEXWLRQ� 7UDQVSRUWDWLRQ�FRVWV�$YDLODELOLW\�
%LUWK��GHDWK�DQG�PDUULDJH�UDWHV� 'LVWULEXWLRQ�ZLWKLQ�PDUNHW�
/LIHVW\OH�WUHQGV� UHOLDELOLW\�RI�SRVWDO�DQG�SKRQH�V\VWHPV�
0RELOLW\�WUHQGV� �
3RSXODWLRQ¶V�OHYHO�RI�HGXFDWLRQ� �
&KDQJH�LQ�EX\LQJ�SDWWHUQV� �

�
�
�
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������9LVLRQ�DQG�PLVVLRQ�VWDWHPHQWV�
9LVLRQ�LV�D�VKRUW��VXFFLQFW��DQG�LQVSLULQJ�VWDWHPHQW�RI�ZKDW�WKH�RUJDQL]DWLRQ�LQWHQGV�
WR� EHFRPH� DQG� WR� DFKLHYH� DW� VRPH� SRLQW� LQ� WKH� IXWXUH�� RIWHQ� VWDWHG� LQ� FRPSHWLWLYH�
WHUPV�� 9LVLRQ� UHIHUV� WR� WKH� FDWHJRU\� RI� LQWHQWLRQV� WKDW� DUH� EURDG�� DOO�LQWUXVLYH� DQG�
IRUZDUG�WKLQNLQJ���,W�LV�WKH�LPDJH�WKDW�D�EXVLQHVV�PXVW�KDYH�RI�LWV�JRDOV�EHIRUH�LW�VHWV�
RXW� WR� UHDFK� WKHP�� ,W� GHVFULEHV� DVSLUDWLRQV� IRU� WKH� IXWXUH�� ZLWKRXW� VSHFLI\LQJ� WKH�
PHDQV�WKDW�ZLOO�EH�XVHG�WR�DFKLHYH�WKRVH�GHVLUHG�HQGV��7KH�FRUSRUDWH�VXFFHVV�GHSHQGV�
RQ�WKH�YLVLRQ�DUWLFXODWHG�E\�WKH�FKLHI�H[HFXWLYH�RU�WKH�WRS�PDQDJHPHQW��)RU�D�YLVLRQ�
WR�KDYH�DQ\� LPSDFW�RI� WKH�HPSOR\HHV�RI�DQ�RUJDQL]DWLRQ� LW�KDV� WR�EH�FRQYH\HG�LQ�D�
GUDPDWLF�DQG�HQGXULQJ�ZD\��7KH�PRVW�HIIHFWLYH�YLVLRQV�DUH�WKRVH�WKDW�LQVSLUH��XVXDOO\�
DVNLQJ�HPSOR\HHV�IRU�WKH�EHVW��WKH�PRVW�RU�WKH�JUHDWHVW��0DNH�VXUH�\RX�NHHS�VWUHWFK�LQ�
\RXU�YLVLRQ��FRPPXQLFDWH�LW�FRQVWDQWO\��DQG�NHHS�OLQNLQJ�WKH�HYHQWV�RI�WRGD\�WR�\RXU�
YLVLRQ��XQGHUVFRULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WZR�>�����@�
$�PLVVLRQ�VWDWHPHQW�LV�DQ�RUJDQL]DWLRQ
V�YLVLRQ�WUDQVODWHG�LQWR�ZULWWHQ�IRUP��,W�PDNHV�
FRQFUHWH�WKH�OHDGHU
V�YLHZ�RI�WKH�GLUHFWLRQ�DQG�SXUSRVH�RI�WKH�RUJDQL]DWLRQ��)RU�PDQ\�
FRUSRUDWH� OHDGHUV� LW� LV�D�YLWDO�HOHPHQW� LQ�DQ\�DWWHPSW� WR�PRWLYDWH�HPSOR\HHV�DQG� WR�
JLYH� WKHP�D�VHQVH�RI�SULRULWLHV��$�PLVVLRQ�VWDWHPHQW�VKRXOG�EH�D�VKRUW�DQG�FRQFLVH�
VWDWHPHQW�RI�JRDOV�DQG�SULRULWLHV��,Q�WXUQ��JRDOV�DUH�VSHFLILF�REMHFWLYHV�WKDW�UHODWH�WR�
VSHFLILF� WLPH� SHULRGV� DQG� DUH� VWDWHG� LQ� WHUPV� RI� IDFWV�� 7KH� SULPDU\� JRDO� RI� DQ\�
EXVLQHVV� LV� WR� LQFUHDVH� VWDNHKROGHU� YDOXH�� 7KH� PRVW� LPSRUWDQW� VWDNHKROGHUV� DUH�
VKDUHKROGHUV�ZKR�RZQ�WKH�EXVLQHVV��HPSOR\HHV�ZKR�ZRUN�IRU�WKH�EXVLQHVV�DQG�FOLHQWV�
RU�FXVWRPHUV�ZKR�SXUFKDVH�SURGXFWV�DQG�RU�VHUYLFHV�IURP�WKH�EXVLQHVV�>�����@��
������%XVLQHVV�SRUWIROLR�DQDO\VLV�
%XVLQHVV� SRUWIROLR� DQDO\VLV� LV� D� VWUDWHJ\� GHYHORSPHQW� WRRO� WKDW� KDV� JDLQHG� ZLGH�
DFFHSWDQFH�� %XVLQHVV� SRUWIROLR� DQDO\VLV� LV� DQ� RUJDQL]DWLRQDO� VWUDWHJ\� IRUPXODWLRQ�
WHFKQLTXH�WKDW�LV�EDVHG�RQ�WKH�SKLORVRSK\�WKDW�RUJDQL]DWLRQV�VKRXOG�GHYHORS�VWUDWHJ\�
PXFK� DV� WKH\� KDQGOH� LQYHVWPHQW� SRUWIROLRV�� -XVW� DV� VRXQG� ILQDQFLDO� LQYHVWPHQWV�
VKRXOG� EH� VXSSRUWHG� DQG� XQVRXQG� RQHV� GLVFDUGHG�� VRXQG� RUJDQL]DWLRQDO� DFWLYLWLHV�
VKRXOG� HPSKDVL]HG� DQG� XQVRXQG� RQHV� GHHPSKDVL]HG�� 7ZR� EXVLQHVV� SRUWIROLR� WRROV�
DUH�WKH�%&*�*URZWK�±6KDUH�0DWUL[�DQG�WKH�*(�0XOWLIDFWRU�3RUWIROLR�0DWUL[��
�
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��������7KH�%&*�JURZWK�VKDUH�PDWUL[�
7KH� %RVWRQ� &RQVXOWLQJ� *URXS� �%&*��� D� OHDGLQJ� PDQXIDFWXULQJ� FRQVXOWLQJ� ILUP��
GHYHORSHG� DQG� SRSXODUL]HG� D� SRUWIROLR� DQDO\VLV� WRRO� WKDW� KHOSV� PDQDJHUV� GHYHORS�
RUJDQL]DWLRQDO� VWUDWHJ\� EDVHG� RQ� PDUNHW� VKDUH� RI� EXVLQHVVHV� DQG� WKH� JURZWK� RI�
PDUNHWV�LQ�ZKLFK�EXVLQHVV�H[LVW��
�7KH� ILUVW� VWHS� LQ� XVLQJ� WKH� %&*� *URZWK� ±6KDUH� 0DWUL[� LV� LGHQWLI\LQJ� WKH�
RUJDQL]DWLRQ¶V� VWUDWHJLF� EXVLQHVV� XQLWV� �6%8V��� $� VWUDWHJLF� EXVLQHVV� XQLW� LV� D�
VLJQLILFDQW�RUJDQL]DWLRQ�VHJPHQW� WKDW� LV�DQDO\]HG� WR�GHYHORS�RUJDQL]DWLRQDO�VWUDWHJ\�
DLPHG�DW�WKH�JHQHUDWLQJ�IXWXUH�EXVLQHVV�RU�UHYHQXH��([DFWO\�ZKDW�FRQVWLWXWHV�DQ�6%8�
YDULHV�IURP�RUJDQL]DWLRQ�WR�RUJDQL]DWLRQ��,Q�ODUJHU�RUJDQL]DWLRQV��DQ�6%8�FRXOG�EH�D�
FRPSDQ\� GLYLVLRQ�� D� VLQJOH� SURGXFW� RU� D� FRPSOHWH� SURGXFW� OLQH�� ,Q� VPDOOHU�
RUJDQL]DWLRQV� LW�PLJKW�EH�HQWLUH�FRPSDQ\��$OWKRXJK�6%8V�YDU\�GUDVWLFDOO\� LQ�IRUP��
HDFK�KDV�WKH�IROORZLQJ�IRXU�FKDUDFWHULVWLFV��
���,W�LV�D�VLQJOH�EXVLQHVV�RU�FROOHFWLRQ�RI�UHODWHG�EXVLQHVVHV��
���,W�KDV�LWV�RZQ�FRPSHWLWRUV���
���,W�KDV�PDQDJHU��ZKR�LV�DFFRXQWDEOH�IRU�LWV�RSHUDWLRQV��
���,WV�DQ�DUHD�WKDW�FDQ�EH�LQGHSHQGHQWO\�SODQQHG�IRU�ZLWKLQ�WKH�RUJDQL]DWLRQ���
$IWHU�6%8V�KDYH�EHHQ�LGHQWLILHG�IRU�D�SDUWLFXODU�RUJDQL]DWLRQ��WKH�QH[W�VWHS�LQ�XVLQJ�
WKH�%&*�PDWUL[�LV�WR�FDWHJRUL]H�HDFK�6%8�ZLWKLQ�RQH�RI�WKH�IROORZLQJ�IRXU�PDWUL[�
TXDGUDQWV��
6WDUV��6%8V�WKDW�DUH�³VWDUV´�KDYH�KLJK�VKDUH�RI�D�KLJK�JURZWK�PDUNHW�DQG�W\SLFDOO\�
QHHG�ODUJH�DPRXQWV�RI�FDVK�WR�VXSSRUWV�WKHLU�UDSLG�DQG�VLJQLILFDQW�JURZWK��6WDUV�DOVR�
JHQHUDWH� ODUJH� DPRXQWV� RI� FDVK� IRU� WKH� RUJDQL]DWLRQ� DQG� DUH� XVXDOO\� VHJPHQWV� LQ�
ZKLFK�PDQDJHPHQW�FDQ�PDNH�DGGLWLRQDO�LQYHVWPHQWV�DQG�HDUQ�DWWUDFWLYH�UHWXUQV�
&DVK�&RZV��6%8V�WKDW�DUH�FDVK�FRZV�KDYH�D�ODUJH�VKDUH�RI�D�PDUNHW�WKDW�LV�JURZLQJ�
RQO\�VOLJKWO\��1DWXUDOO\��WKHVH�6%8V�SURYLGH�WKH�RUJDQL]DWLRQ�ZLWK�ODUJH�DPRXQWV�RI�
FDVK��EXW�VLQFH�WKHLU�PDUNHW�LV�QRW�JURZLQJ�VLJQLILFDQWO\��WKH�FDVK�LV�JHQHUDOO\�XVHG�WR�
PHHW�WKH�ILQDQFLDO�GHPDQGV�RI�WKH�RUJDQL]DWLRQ�LQ�RWKHU�DUHDV��VXFK�DV�WKH�H[SDQVLRQ�
RI�D�VWDU�6%8����
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)LJXUH�����7KH�%RVWRQ�&RQVXOWLQJ�*URXS��%&*��JURZWK�VKDUH�PDWUL[�>��@�

4XHVWLRQV�0DUNV��6%8V�WKDW�DUH�TXHVWLRQV�0DUNV�KDYH�D�VPDOO�VKDUH�RI�KLJK�JURZWK�
PDUNHW�� 7KH\� DUH� GXEEHG� ³TXHVWLRQV� PDUNV´� EHFDXVH� LW¶V� XQFHUWDLQ� ZKHWKHU�
PDQDJHPHQW�VKRXOG�LQYHVW�PRUH�FDVK�LQ�WKHP�WR�JDLQ�D�ODUJHU�VKDUH�RI�WKH�PDUNHW�RU�
GHHPSKDVL]H� RU� HOLPLQDWH� WKHP�� 0DQDJHPHQW� ZLOO� FKRVH� WKH� ILUVW� RSWLRQ� ZKHQ� LW�
EHOLHYHV� LW� FDQ� WXUQ� WKH� TXHVWLRQ� PDUN� LQWR� D� VWDU� DQG� WKH� VHFRQG� ZKHQ� LW� WKLQNV�
IXUWKHU�LQYHVWPHQW�ZRXOG�EH�IUXLWOHVV��
'RJV�� 6%8V� WKDW� DUH� GRJV� KDYH� D� UHODWLYHO\� VPDOO� VKDUH� RI� D� ORZ�JURZWK�PDUNHW��
7KH\� PD\� EDUHO\� VXSSRUW� WKHPVHOYHV�� LQ� VRPH� FDVHV�� WKH\� DFWXDOO\� GUDLQ� RI� FDVK�
UHVRXUFHV� JHQHUDWHG� E\� RWKHU� 6%8V�� ([DPSOHV� RI� GRJV� DUH� 6%8V� WKDW� SURGXFH�
W\SHZULWHUV�RU�FDVK�UHJLVWHUV��
7KLV�WHFKQLTXH��KRZHYHU��KDV�VRPH�SRWHQWLDO�SLWIDOOV��)RU�RQH�WKLQJ��WKH�PDWUL[�GRHV�
QRW� FRQVLGHU� VXFK� IDFWRU� DV� YDULRXV� W\SHV� RI� ULVN� DVVRFLDWHG� ZLWK� SURGXFW�
GHYHORSPHQW�� WKUHDWV�WKDW�LQIODWLRQ�DQG�RWKHU�HFRQRPLF�FRQGLWLRQV�FDQ�UHDVRQ�LQ�WKH�
IXWXUH�� DQG� VRFLDO�� SROLWLFDO�� DQG� HFRORJLFDO� SUHVVXUHV�� 7KHVH� SLWIDOOV� PD\� EH� WKH�
UHDVRQ�IRU�UHFHQW�UHVHDUFKHV�UHVXOWV�LQGLFDWLQJ�WKDW�WKH�%&*�0DWUL[�GRHV�QRW�DOZD\V�
KHOS�PDQDJHUV�PDNH�EHWWHU� VWUDWHJLF�GHFLVLRQV��0DQDJHUV�PXVW� UHPHPEHU� WR�ZHLJK�

+LJK

6WDUV 4XHVWLRQ�0DUNV

/RZ

&DVK�&RZV 'RJV

+LJK /RZ
5HODWLYH�0DUNHW�6KDUH

0D
UNH

W�*
URZ

WQ�5
DWH
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VXFK� IDFWRUV� FDUHIXOO\� ZKHQ� GHVLJQLQJ� RUJDQL]DWLRQDO� VWUDWHJ\� EDVHG� RQ� WKH� %&*�
0DWUL[�>�����@��
��������7KH�*(�PXOWLIDFWRU�SRUWIROLR�PDWUL[��
:LWK� WKH� KHOS� RI�0F.LQVH\� DQG�&RPSDQ\�� D� OHDGLQJ� FRQVXOWLQJ� ILUP�� WKH�*HQHUDO�
(OHFWULF�&RPSDQ\��*(��KDV�GHYHORSHG�DQRWKHU�SRSXODU�SRUWIROLR�DQDO\VLV�WRRO�FDOOHG�
WKH�*(�0XOWLIDFWRU�3RUWIROLR�0DWUL[��WKLV�WRRO�KHOSV�PDQDJHUV�GHYHORS�RUJDQL]DWLRQDO�
VWUDWHJ\�WKDW�LV�EDVHG�SULPDULO\�RQ�PDUNHW�DWWUDFWLYHQHVV�DQG�EXVLQHVV�VWUHQJWKV��7KH�
*(�0XOWLIDFWRU�3RUWIROLR�0DWUL[�ZDV�GHOLEHUDWHO\�GHVLJQHG�WR�EH�PRUH�FRPSOHWH�WKDQ�
WKH�%&*�*URZWK�6KDUH�0DWUL[�>��@��
(DFK� RI� WKH� RUJDQL]DWLRQ¶V� EXVLQHVVHV� RU� 6%8V� LV� SORWWHG� RQ� PDWUL[� LQ� WZR�
GLPHQVLRQV�� LQGXVWU\� DWWUDFWLYHQHVV� DQG� EXVLQHVV� VWUHQJWK�� (DFK� RI� WKHVH� WZR�
GLPHQVLRQV� LV� DFWXDOO\� D� FRPSRVLWH� RI� D� YDULHW\� RI� IDFWRUV� WKDW� HDFK� ILUP� PXVW�
GHWHUPLQH�IRU�LW��JLYHQ�LWV�RZQ�XQLTXH�VLWXDWLRQ��$V�H[DPSOHV�LQGXVWU\�DWWUDFWLYHQHVV�
PLJKW�EH�GHWHUPLQHG�E\�VXFK�IDFWRUV�DV�WKH�QXPEHU�RI�FRPSHWLWRUV�LQ�DQ�LQGXVWU\��WKH�
UDWH�RI� LQGXVWU\�JURZWK� DQG� WKH�ZHDNQHVV�RI� FRPSHWLWRUV�ZLWKLQ�DQ� LQGXVWU\��ZKLOH�
EXVLQHVV�VWUHQJWKV�PLJKW�GHWHUPLQHG�E\�VXFK�IDFWRUV�DV�D�FRPSDQ\¶V�ILQDQFLDOO\�VROLG�
SRVLWLRQV�� LWV� JRRG� EDUJDLQLQJ� SRVLWLRQ� RYHU� VXSSOLHUV�� DQG� LWV� KLJK� OHYHO� RI�
WHFKQRORJ\�XVH���
�
6HYHUDO�FLUFOHV�SXW��HDFK�UHSUHVHQWLQJ�D�FRPSDQ\�OLH�RI�EXVLQHVV�RU�6%8��&LUFOH�VL]H�
LQGLFDWHV� WKH� UHODWLYH� PDUNHW� VL]H� IRU� HDFK� OLQH� RI� EXVLQHVV�� ,W� FDQ� KDYH� D� VKDGHG�
SRUWLRQ� �RU� SHUFHQW� YDOXH�� RI� D� FLUFOH� UHSUHVHQWV� WKH� SURSRUWLRQ� RI� WKH� WRWDO� 6%8�
PDUNHW�WKDW�D�FRPSDQ\�KDV�FDSWXUHG��
�
6SHFLILF�VWUDWHJLF�IRU�D�FRPSDQ\�DUH�LPSOLHG�E\�ZKHUH�WKHLU�EXVLQHVV��UHSUHVHQWHG�E\�
FLUFOHV��IDOO�RQ�WKH�PDWUL[��%XVLQHVVHV�IDOOLQJ�LQ�WKH�FHOOV�WKDW�IRUP�D�GLDJRQDO�IURP�
ORZHU� OHIW� WR�XSSHU�ULJKW�DUH�PHGLXP�VWUHQJWK�EXVLQHVVHV� WKDW�VKRXOG�EH� LQYHVWHG� LQ�
RQO\�VHOHFWLYHO\��%XVLQHVV�DERYH�DQG�WR�WKH�OHIW�RI�WKLV�GLDJRQDO�DUH�WKH�VWURQJHVW�DQG�
WKH�RQHV�WKDW�WKH�FRPSDQ\�VKRXOG�LQYHVW�LQ�RQO\�VHOHFWLYHO\��%XVLQHVVHV�DERYH�DQG�WR�
WKH�OHIW�RI�WKLV�GLDJRQDO�DUH�WKH�VWURQJHVW�DQG�WKH�RQHV�WKDW�WKH�FRPSDQ\�VKRXOG�LQYHVW�
LQ�DQG�KHOS�WR�JURZ��%XVLQHVVHV�LQ�WKH�FHOOV�EHORZ�DQG�WR�WKH�ULJKW�RI�WKH�GLDJRQDO�DUH�
ORZ�LQ�RYHUDOO�VWUHQJWK�DQG�DUH�VHULRXV�FDQGLGDWHV�IRU�GLYHVWLWXUH�>��@���
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)LJXUH�����*(¶V�PXOWLIDFWRU�SRUWIROLR�PDWUL[�>��@�
�
3RUWIROLR� PRGHOV� DUH� JUDSKLF� IUDPHZRUNV� IRU� DQDO\]LQJ� UHODWLRQVKLS� DPRQJ� WKH�
EXVLQHVVHV� RI� DQ� RUJDQL]DWLRQ�� DQG� WKH\� FDQ� SURYLGH� XVHIXO� VWUDWHJ\�
UHFRPPHQGDWLRQV��+RZHYHU��VR�VXFK�PRGHO�\HW�GHYLVHG�JLYHV�PDQDJHUV�D�XQLYHUVDOO\�
DFFHSWHG�DSSURDFK�IRU�GHDOLQJ�ZLWK�WKHVH�LVVXHV��3RUWIROLR�PRGHOV�WKHQ�VKRXOG�QHYHU�
EH� DSSOLHG� LQ� D� PHFKDQLVWLF� IDVKLRQ� DQG� DQ\� FRQFOXVLRQV� WKH\� VXJJHVW� PXVW� EH�
FDUHIXOO\�FRQVLGHUHG�LQ�OLJKW�RI�VRXQG�PDQDJHULDO�MXGJPHQW�DQG�H[SHULHQFH�>�����@��
�
�����%DE\�'LDSHU�0DUNHW��
'LVSRVDEOH�EDE\�GLDSHUV�DUH�D�SDUW�RI�JOREDO�K\JLHQH�SURGXFWV��6LQFH�����¶V� LW�KDV�
EHHQ�VWDUWHG�WR�EH�XVHG�DQG�VLQFH�WKDW�WLPH�LW�KDV�EHHQ�ZLGHO\�DFFHSWHG��,W�KDV�UHDFKHG�
D�JRRG�PDUNHW�SHQHWUDWLRQ�YDOXHV�LQ�GHYHORSHG�FRXQWULHV�DQG�KDV�D�SRVLWLYH�PDUNHW�
JURZWK� DW� DOPRVW� DOO� GHYHORSLQJ� FRXQWULHV��%HORZ� ERWK� WKH�ZRUOGZLGH�EDE\�GLDSHU�
PDUNHW�DQG�GLDSHU�PDUNHW�LQ�7XUNH\�KDV�EHHQ�DQDO\]HG���

+LJK 0HGLXP /RZ
��������������������� ���������������� ��������������������������

+LJK��

0HGLXP��

/RZ��

,�LQYHVW�JURZ
6�6HOHFWLYH�,QYHVWPHQW
+�+DUYHVW�'LYHVW

,QG
XVW

U\�
$WW

UDF
WLY
HQH

VV

%XVLQHVV�6WUHQJWK

+

+

,��

6��
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������'LVSRVDEOH�GLDSHU�PDUNHW�ZRUOGZLGH�
*OREDO� +\JLHQH� SURGXFWV� LQFOXGH� GLDSHUV� DQG� SDQWV�� VDQLWDU\� SURWHFWLRQ�� ZLSHV��
LQFRQWLQHQFH� SURGXFWV�� DQG� FRWWRQ� ZRRO�EXGV�� :LGHO\� YLHZHG� DV� D� FRPPRGLW\�
SURGXFW�� WKH� GLDSHUV�SDQWV� VHFWRU� FDSWXUHV� WKH� ODUJHVW� VKDUH� RI� WRWDO� ������ K\JLHQH�
SURGXFW� VDOHV� JOREDOO\�� IROORZHG� E\� VDQLWDU\� SURWHFWLRQ� ZLWK� ����� %HORZ� JUDSK�
VKRZV�WKH�JOREDO�K\JLHQH�SURGXFW�VDOHV�E\�VHFWRUV�>��@��

*OREDO�+\JLHQH�3URGXFW�6DOHV�E\�6HFWRU

6DQLWDU\�
3URWHFWLRQ�����

:LSHV�����

,QFRQWLQHQFH�
3URGXFWV����

&RWWRQ�
:RRO�EXGV����

'LDSHUV�3DQWV��
���

'LDSHUV�3DQWV

6DQLWDU\
3URWHFWLRQ
:LSHV

,QFRQWLQHQFH
3URGXFWV
&RWWRQ
:RRO�EXGV

�
)LJXUH�����*OREDO�K\JLHQH�SURGXFWV�VDOHV�E\�VHFWRU�>��@�

,W� KDV� EHHQ� DQQRXQFHG� E\� +$3&2�� +\JLHQH� $EVRUEHQW� 3URGXFWV� 0DQXIDFWXUHU¶V�
&RPPLWWHH�� WKDW�:HVWHUQ�(XURSHDQ�0DUNHWV� IRU� DEVRUEHQW� K\JLHQH� SURGXFWV�ZKLFK�
LQFOXGHV� WKH� FRPSOHWH� (XURSHDQ� 8QLRQ�� ,FHODQG�� 1RUZD\� DQG� 6ZLW]HUODQG� KDV� D�
GLVSRVDEOH�EDE\�FDUH�SURGXFWV�YROXPH�RI����ELOOLRQ�SLHFHV��7KLV�LQFOXGHV�DOO�LQ�RQH�
GLDSHUV�� WUDLQLQJ� SDQWV�� SDQW� GLDSHUV� DQG� LQVHUWV�� +RZHYHU�� DOO�LQ�RQH� GLDSHUV�
UHSUHVHQW�RYHU������RI�FRQVXPSWLRQ�>��@��
�
�
�
�
�
�

)LJXUH�����&RQVXPSWLRQ�DW�:HVWHUQ�(XURSHDQ�PDUNHW�>��@�

$OO�LQ�RQH�GLDSHUV
���

7UDLQLQJ�SDQWV��SDQW�
GLDSHUV�DQG�LQVHUWV

��
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8QGHQLDEO\� WKH� JOREDO� HFRQRP\� KDV� IDFHG� ZHDNHQLQJ� EXVLQHVV� GXH� WR� VHYHUDO�
UHDVRQV��&RXQWULHV�KDYLQJ�UHFHVVLRQV�DQG�PDFUR�HFRQRPLF�SUREOHPV��WKH�ZDU�LQ�WKH�
0LGGOH� (DVW� UHJLRQ�� (XUR� JDLQLQJ� YDOXH� DJDLQVW�86�'ROODUV� DQG� VR� RQ� KDV�PRYHG�
VRPH� VWRQHV� LQ� WKH� JOREDO� HFRQRP\� DQG� VXSSO\� FKDLQ�� 7URXEOHG� HFRQRPLHV� KDYH�
LQFOXGHG� PDWXUH� PDUNHWV� VXFK� DV� 8�6�� DQG� *HUPDQ\�� $VLD�3DFLILF� UHJLRQ� LV�
UHFRYHULQJ� IURP� LWV� ����� ILQDQFLDO� FULVLV�� KRZHYHU�&KLQD� DQG� ,QGLD� KDYH� UHPDLQHG�
VWURQJ��&RQWUDU\�WR�WKH�SDVW��-DSDQ�LV�QR�ORQJHU�WKH�GULYLQJ�HQJLQH�RI�$VLDQ�*URZWK��
$OWKRXJK� VRPH� PDUNHWV� LQ� /DWLQ� $PHULFD�� VXFK� DV� %UD]LO� DQG�0H[LFR�� ZLWQHVVHG�
PRGHUDWH�JURZWK�LQ�UHFHQW�\HDUV��$UJHQWLQD�DQG�9HQH]XHOD�KDG�YHU\�WRXJK�WLPHV��
,QGXVWU\� JURZWK� LV� KLJKO\� GHSHQGHQW� XSRQ� SRSXODWLRQ�� KRXVHKROG� IRUPDWLRQ� DQG�
LQFRPH��*OREDO�SRSXODWLRQ�KDV�QRZ�VXUSDVVHG���ELOOLRQ��EXW�RQO\�����ELOOLRQ�RI�WKDW�LV�
FRQFHQWUDWHG�LQ�WKH�*��FRXQWULHV��ZKLFK�DUH�H[SHFWLQJ�JURZWK�RI�RQO\�DQRWKHU����LQ�
WKH�QH[W�WZHQW\�\HDUV��7KH�DQQXDO�SRSXODWLRQ�JURZWK�UDWHV�RI�FRPSOHWH�:RUOG��,QGLD��
86$��&KLQD��8.��-DSDQ�DQG�*HUPDQ\�DUH�JLYHQ�RQ�EHORZ�JUDSK�>��@��
�
�
�
�
�
�
�
�

)LJXUH�����$QQXDO�SRSXODWLRQ�JURZWK�UDWHV�>��@�
7KH�SRSXODWLRQ��HVSHFLDOO\� WKH�ELUWK� UDWHV�� LV�YHU\� LPSRUWDQW� LQ� WKH�GLVSRVDEOH�EDE\�
GLDSHU�VHJPHQW�RI�WKH�EXVLQHVV��7KH�JOREDO�K\JLHQH�SURGXFWV�PDUNHW�LV�H[SHULHQFLQJ�D�
KHDOWK\�JURZWK�RI������RYHU�WKH�SUHYLRXV�\HDU�>��@��
:KHQ� ORRNHG� DW� WKH� UHJLRQDO� SHUIRUPDQFHV�� 1RUWK� $PHULFD� DQG� :HVWHUQ� (XURSH�
UHSUHVHQWV� D� FRPELQHG� VKDUH� RI� RYHU� ���� RI� WKH� JOREDO� K\JLHQH� SURGXFWV�PDUNHW��
KROGLQJ�QHDUO\�HTXDO�SRUWLRQV�RI�DURXQG�����RI�YDOXH�VDOHV�JOREDOO\��
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:LWK�WKH�8�6��ODUJHO\�GLYLGLQJ�VDOHV�LQ�1RUWK�$PHULFD��WKH�UHJLRQ�KDV�VHHQ�LWV�PRVW�
G\QDPLF�SHUIRUPDQFH�LQ�WKH�ODVW����\HDUV��LQFUHDVLQJ�E\�DQ�H[FHSWLRQDO�����LQ�YDOXH�
VLQFH�������+RZHYHU�WKLV�JURZWK�ZDV�UHVWUDLQHG�LQ������DV�D�VORZLQJ�HFRQRP\��
:HVWHUQ�(XURSH�EHQHILWV�IURP�ZHDOWK\�QDWLRQV�VXFK�DV�WKH�8.��)UDQFH��*HUPDQ\�DQG�
WKHLU� SDUWLFXODUO\� KLJK� FRQVXPHU� VSHQGLQJ� SDWWHUQV�� ,W� VKRXOG� EH� QRWHG� WKDW�
GHYHORSPHQW�� LQ� GROODU� WHUPV�� ZDV� VLJQLILFDQWO\� HIIHFWHG� E\� XQIDYRUDEOH� H[FKDQJH�
UDWHV�LQ������DQG�D�YHU\�VWURQJ�(XUR�LQ�������UHVXOWLQJ�LQ�DQ�LQIODWHG��������JURZWK�
LQ�WKH�ODWWHU�\HDU��
$W�����LQ�������WKH�$VLD�3DFLILF�UHJLRQDO�VKDUH�FRPHV�LQ�WKLUG��ZLWK�LWV�WKLUG�IDVWHVW�
JURZWK� UDWH� VLQFH� ����� DW� ����� 7KH� UHJLRQ¶V� SHUIRUPDQFH� KDV� EHHQ� VRPHZKDW�
VXEGXHG�E\�WKH�HFRQRPLF�GHSUHVVLRQ�LQ�-DSDQ��
$� ���� VKDUH� SXWV� /DWLQ� $PHULFD� LQ� IRXUWK� SODFH�� ZLWK� $IULFD� DQG� 0LGGOH� (DVW��
(DVWHUQ�(XURSH�DQG�$XVWUDODVLD�DFFRXQWLQJ�IRU�WKH�UHPDLQLQJ������(DVWHUQ�(XUR�KDV�
LQFUHDVHG�LWV�VKDUH�E\�DOPRVW�����VLQFH������WLOO�������DOEHLW�IURP�D�YHU\�ORZ�EDVH�
>��@��
7KH�VL]H�RI�WKH�(XURSHDQ�PDUNHW�IRU�GLVSRVDEOH�K\JLHQH�SURGXFWV�LV�FRPSDUDEOH�ZLWK�
WKH�86�PDUNHW��7KHUH�DUH��KRZHYHU��VLJQLILFDQW�YDULDWLRQV�EHWZHHQ�FRXQWULHV�LQ�WHUPV�
RI�PDUNHW�SHQHWUDWLRQ���
,Q������WKH�DQQXDO�YROXPH�RI�GLVSRVDEOH�EDE\�GLDSHU�SURGXFWV�VROG�ZDV�HVWLPDWHG�WR�
EH�������ELOOLRQ�XQLWV�ZLWK�DQ�DQQXDO�PDUNHW�YDOXH�LQ������RI�VRPH�����ELOOLRQ�HXURV��
2YHU� WKH� SDVW� �� \HDUV� WKH� WRWDO� (XURSHDQ� EDE\� GLDSHU�PDUNHW� LV� HVWLPDWHG� WR� KDYH�
JURZQ� E\� �������0DQ\� RI� WKH� HVWDEOLVKHG� (XURSHDQ�PDUNHWV� DUH�PDWXUH� QRZ� DQG�
JLYHQ�FXUUHQW�GHPRJUDSKLF�WUHQGV�DUH�RQO\�JURZLQJ�VORZO\��7KH�QHZHU�PDUNHWV�KDYH�
JURZQ�E\����� LQ� WKH�VDPH�SHULRG�DQG�DUH�H[SHFWHG� WR�FRQWLQXH� WR�JURZ� LQ�FRPLQJ�
\HDUV�� 7KH� WRWDO� HVWLPDWHG� YROXPH� RI� LQFRQWLQHQFH� SURGXFWV� VROG� LQ� (XURSH�� WKH�
0LGGOH�(DVW�DQG�$IULFD�LQ������LV�DURXQG���ELOOLRQ�XQLWV�ZLWK�DQ�HVWLPDWHG�UHYHQXH�
YDOXH�WR�PDQXIDFWXUHUV�RI�VRPH�����ELOOLRQ�HXURV�>�����@��
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)LJXUH�����:RUOG�GLDSHU�PDUNHW�>��@�
,W�KDV�EHHQ�GHFLGHG�WKDW�0LGGOH�(DVW�DUHD��ZKLFK�LV�D�ELJ�SRWHQWLDO�PDUNHW�IRU�7XUNH\��
PD\� EH� LQWHUHVWLQJ� IRU� GLDSHUV� DV� ZHOO�� 7KH� UHJLRQ� RI� WKH�0LGGOH� (DVW� DQG� 1RUWK�
$IULFD� LV�FROOHFWLYHO\�NQRZQ�DV�0(1$�DQG�LQFOXGHV�PDLQO\�WKUHH�DUHDV��*ROI�6WDWH�
&RXQWULHV��2WKHU�0LGGOH�(DVW�&RXQWULHV�DQG�1RUWK�$IULFD��
*ROI�6WDWHV�&RXQWULHV�DUH��6DXGL�$UDELD��.XZDLW��4DWDU��2PDQ��8QLWHG�$UDE�(PLUDWHV�
DQG�%DKUDLQ��$OO� RI� WKH� DERYH� OLVWHG�*ROI�6WDWH�&RXQWULHV� OLVWHG� DERYH�KDV� D� EDE\�
GLDSHU�PDUNHW�SHQHWUDWLRQ�RI�RYHU������
$V� IRU� WKH� RWKHU� 0LGGOH� (DVW� &RXQWULHV�� /HEDQRQ�� 6\ULD�� -RUGDQ�� ,UDQ�� ,UDT� DQG�
<HPHQ��7KH�PDUNHW�SHQHWUDWLRQ�RI�WKH�GLVSRVDEOH�EDE\�GLDSHUV�DUH�UHVSHFWLYHO\�������
������������������������
1RUWK�$IULFD�&RXQWULHV��(J\SW��/LE\D��$OJHULD��7XQLVLD�DQG�0RURFFR�KDV�WKH�PDUNHW�
SHQHWUDWLRQ� RI� ����� ����� ����� ����� ���� UHVSHFWLYHO\�� 7KHVH� ILJXUHV� KDYH� EHHQ�
FROOHFWHG�RQ�7DEOH�����EHORZ��
7KHVH� 0(1$� FRXQWULHV� FRPSULVH� ���� PLOOLRQ� SHRSOH�� ,Q� UHVSHFW� WR� K\JLHQLF�
GLVSRVDEOHV�� DQ� DQQXDO� ELUWKUDWH� RI� ����� PLOOLRQ� LOOXVWUDWHV� WKH� SRWHQWLDO� RI� WKHVH�
PDUNHWV�� 0(1$�PDUNHWV� IRU� GLDSHUV� DUH� SXW� DW� DQ� DQQXDO� ���� ELOOLRQ� SLHFHV� ZLWK�
SHQHWUDWLRQ�UDWHV�DYHUDJLQJ�����DQG�YDU\LQJ�����LQ�*XOI�&RXQWULHV�WR�MXVW�����LQ�
,UDT�DQG�(J\SW�>��@��
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7DEOH�����%DE\�GLDSHU�PDUNHW�SHQHWUDWLRQ�LQ�0LGGOH�(DVW�DQG�1RUWK�$IULFD�&RXQWULHV�
>��@�

0(1$�&RXQWULHV�
*ROI�6WDWH�
&RXQWULHV�

0LGGOH�(DVW�
&RXQWULHV�

1RUWK�$IULFD�
&RXQWULHV�

&RXQWU\� 0DUNHW�
3HQHWUDWLRQ� &RXQWU\�

0DUNHW�
3HQHWUDWLRQ� &RXQWU\�

0DUNHW�
3HQHWUDWLRQ�

6DXGL�
$UDELD� /HEDQRQ� ���� (J\SW� ����
.XZDLW� 6\ULD� ���� /LE\D� ����
4DWDU� -RUGDQ� ���� $OJHULD� ����
2PDQ� ,UDQ� ���� 7XQLVLD� ����
8��$UDE�
(PLUDWHV� ,UDT� ���� 0RURFFR� ����
%DKUDLQ�

!����

<HPHQ� ���� � �
�
������%DE\�GLDSHU�FRQVXPSWLRQ�
2QFH�DOO�DYDLODEOH�GDWD�DUH�WDNHQ�LQWR�DFFRXQW��LW�FDQ�EH�HVWLPDWHG�WKDW�D�WRWDO�QXPEHU�
LQ�D�UDQJH�RI�������WR�������GLDSHUV�XVHG�GXULQJ�WKH�HQWLUH�OLIH�RI�WKH�EDE\��7KHUH�DUH�
PDQ\�UHJLRQV�RI�WKH�ZRUOG�WKDW�XVH�IHZHU�GLDSHUV�WKDQ�86$���&KLQD�DQG�5XVVLD�DUH�
JRRG�H[DPSOHV�DV�WKH\�DUH�SUREDEO\�WKH�YHU\�EHVW�DW�SRWW\�WUDLQLQJ���3DUHQWV�LQ�WKHVH�
FRXQWULHV�DUH�DEOH�WR�DFKLHYH�WKLV�JRDO�EHIRUH�WKH�DJH�RI����PRQWKV��LQVWHDG�RI����LQ�
WKH�86$���7KH�UHVW�RI�WKH�ZRUOG�LV�FRQVLGHUHG�VRPHZKHUH�LQ�WKH�PLGGOH�>��@��
$�JRRG�HVWLPDWH�IRU�WKH�WRWDO�SRWHQWLDO�PDUNHW�IRU�EDE\�GLDSHUV�LQ�WKH�ZRUOG�LV�WR�DGG�
WKH�WRWDO�QXPEHU�RI�EDELHV�EHWZHHQ�WKH�DJHV�RI���WR�����\HDUV�ROG�DQG�PXOWLSO\�E\�����
GLDSHUV�SHU�GD\�DQG�D�WRWDO�RI�����GD\V�SHU�\HDU���7KH�QXPEHU�����GLDSHUV�GD\�LV�WKH�
DYHUDJH�RYHU�WKH�³ZKROH�OLIH´�RI�WKH�EDE\�DQG�QRW�WKH�W\SLFDO�FRQVXPSWLRQ�ZKHQ�KH�LV�
OHVV�WKDQ�D�\HDU�ROG���%DELHV�XVH�PRUH�GLDSHUV�SHU�GD\�ZKHQ�WKH\�DUH�VPDOO�DQG�PXFK�
OHVV�ZKHQ� WKH\� JURZ�ROGHU�� �7KHUH�DUH� DERXW�����PLOOLRQ�EDELHV� LQ� WKH�ZRUOG�ZLWK�
DJHV� LQ� WKH� UDQJH�RI� �� WR� ���� LQ� \HDU� ������7KLV�PHDQV� WKH�ZRUOG� UHTXLUHV� �������
GLDSHUV�SHU� VHFRQG� LI� HYHU\� VLQJOH�EDE\� LQ� WKH�ZRUOG�XVHG�GLVSRVDEOH�GLDSHUV�� � ,I� D�
W\SLFDO� GLDSHU� PDFKLQH� UXQV� DW� �� GLDSHUV� SHU� VHFRQG� WKHQ� \RX� ZLOO� QHHG� ������
PDFKLQHV�WR�VDWLVI\�WKH�QHHG�IRU�WKH�ZRUOG���,Q�UHDOLW\��HVWLPDWHG�WRWDO�QXPEHU�RI�EDE\�
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GLDSHU�PDFKLQHV� WRGD\� WR� EH� DURXQG� ����� 7KLV� GRHV� QRW� FRXQW� WKH� ���¶V� RI� ³KRPH�
JDUDJH´�PLFUR�PDFKLQHV��HVSHFLDOO\�LQ�86�>��@��

7DEOH�����$�EDE\¶V�GLDSHU�FRQVXPSWLRQ�>��@�

$JH� $YHUDJH�
8QLWV�'D\�

�����PRQWKV� ����
������PRQWKV� ����
������PRQWKV� ����
������PRQWKV� ����

$SSUR[������XQLWV�EDE\������������������
�
$FFRUGLQJ�WR�ELUWK�UDWH�WUHQGV��LW�LV�HVWLPDWHG�WKDW�IRU�\HDU������WKH�ZKROH�ZRUOG�ZLOO�
KDYH�����PLOOLRQ�EDELHV�DW� WKH�VDPH�UDQJH�RI��� WR�����\HDUV�RI�DJH��$FWXDOO\� WKHVH�
FDOFXODWLRQV�DUH�QRW�UHDOLVWLF��DV�QRW�HYHU\�EDE\�LQ�WKH�ZRUOG�XVHV�D�GLVSRVDEOH�EDE\�
GLDSHU�DQG�REYLRXVO\�WKH�PDUNHW�LV�QRW�VDWXUDWHG�\HW��WKLV�LV�DOVR�WKH�UHDVRQ�ZK\�WKHUH�
DUH� QRW� ������ PDFKLQHV� LQ� WKH� ZRUOG�� 7RGD\� OHVV� WKDQ� �� EDE\� LQ� HYHU\� �� XVHV� D�
GLVSRVDEOH�GLDSHU���7KH�DFWXDO�QXPEHU�RI�EDE\�GLDSHUV�UHTXLUHG�LQ�\HDU������ZLOO�EH�
LQ�GLUHFW�FRUUHODWLRQ�WR�WKH�HFRQRPLF�LQGLFDWRUV�IRU�WKH�ZRUOG�DW�WKDW�WLPH�>��@��
7KH�SHUVRQDO�HVWLPDWLRQ�RI�D�GLDSHU�FRQVXOWDQW�&DUORV�5LFKHU�LV�WKDW�LQ�\HDU������RQH�
LQ� HYHU\� �� EDELHV� ZLOO� XVH� D� GLVSRVDEOH� GLDSHU�� GRXEOLQJ� WKH� FXUUHQW� VL]H� RI� WKH�
GLVSRVDEOH�EDE\�PDUNHW�RI�WRGD\��$FFRUGLQJ�WR�KLV�VWXG\��WKH�GLVSRVDEOH�EDE\�GLDSHU�
PDUNHW� ZRUOGZLGH� LV� HVWLPDWHG� E\� D� PDWKHPDWLFDO� PRGHO�� 0RGHO� WKDW� WDNHV� LQWR�
DFFRXQW�WKH�QXPEHU�RI�EDELHV�LQ�HDFK�FRXQWU\��WKH�3XUFKDVLQJ�3RZHU�3DULW\��333��RI�
HDFK�PDUNHW� VHJPHQW� RI� WKH� SRSXODWLRQ�� DQG� KLV� RZQ� HTXDWLRQ� WKDW� FRUUHODWHV� 333�
ZLWK� WKH� SUREDELOLW\� RI� D� SDUHQW� WR� EX\� D� GLDSHU� EDVHG� RQ� WKH� SHUFHQWDJH� RI� WKH�
GLVSRVDEOH�LQFRPH�OHIW�IRU�GLDSHUV���
7KH�JURVV�GRPHVWLF�SURGXFWV�*'3�RI�D�FRXQWU\�LV�GHILQHG�DV�WKH�PDUNHW�YDOXH�RI�DOO�
ILQDO�JRRGV� DQG� VHUYLFHV�SURGXFHG�ZLWKLQ� D� FRXQWU\� LQ� D� JLYHQ�SHULRG�RI� WLPH��)RU�
FRPSDULVRQ�RI�HFRQRPLF�DJJUHJDWHV�DPRQJ�FRXQWULHV�*URVV�1DWLRQDO�3URGXFWV��*13��
DQG�*URVV�'RPHVWLF�3URGXFWV��*'3��YDOXHV�DUH�FRQYHUWHG�WR�FRPPRQ�FXUUHQF\�XQLW�
JHQHUDOO\� WR� 86� GROODUV�� 'XH� WR� WKH� GLIIHUHQFHV� EHWZHHQ� RIILFLDO� DQG� IUHH� PDUNHW�
H[FKDQJH�UDWHV�DQG�GLIIHUHQFHV�RI�WKH�FRXQWULHV
�SULFH�OHYHOV�� WKH�H[FKDQJH�UDWHV�DUH�
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JHQHUDOO\� FRQVLGHUHG� WR� EH� OHVV� UHOLDEOH� LQ� VXFK� LQWHUQDWLRQDO� FRPSDULVRQV�� 7KLV�
VLWXDWLRQ� FDXVHG� WR� LPSURYH� WKH� 3XUFKDVLQJ� 3RZHU� 3DULW\� �333�� PHWKRG� ZKLFK�
HOLPLQDWHV� WKH� ZHDNQHVV� RI� WKH� H[FKDQJH� UDWHV� >�����@�� 7KH� DGMXVWPHQW� E\� 333� LV�
FRQWURYHUVLDO� EHFDXVH� RI� WKH� GLIILFXOWLHV� RI� ILQGLQJ� FRPSDUDEOH� EDVNHWV� RI� JRRGV�
ZKLFK� DUH� QHHGHG� WR� FRPSDUH� SXUFKDVLQJ� SRZHU� DFURVV� FRXQWULHV�� 7KH� DGMXVWPHQW�
PD\� EH� QHFHVVDU\� EHFDXVH� FRPSDULQJ� WKH� JURVV� GRPHVWLF� SURGXFWV� �*'3�� XVLQJ�
PDUNHW� H[FKDQJH� UDWHV� PD\� QRW� DFFXUDWHO\� PHDVXUH� GLIIHUHQFHV� LQ� LQFRPH� DQG�
FRQVXPSWLRQ��0DUNHW�H[FKDQJH�UDWHV�IOXFWXDWH�ZLGHO\��EXW�PDQ\�SHRSOH�EHOLHYH�WKDW�
333�H[FKDQJH�UDWHV�UHIOHFW�WKH�ORQJ�UXQ�HTXLOLEULXP�YDOXH��7KH�GLVWRUWLRQV�FDXVHG�E\�
XVLQJ�PDUNHW�UDWHV�DUH�DFFHQWXDWHG�EHFDXVH�SULFHV�RI�QRQ�WUDGHG�JRRGV�DQG�VHUYLFHV�
DUH�XVXDOO\�ORZHU�LQ�SRRUHU�HFRQRPLHV���
)RU�H[DPSOH��D�86�GROODU�H[FKDQJHG�DQG�VSHQW�LQ�&KLQD�ZLOO�EX\�PXFK�PRUH�WKDQ�D�
GROODU�VSHQW�LQ�WKH�8QLWHG�6WDWHV��7KH�GLIIHUHQFHV�EHWZHHQ�333�DQG�PDUNHW�H[FKDQJH�
UDWHV�FDQ�EH�VLJQLILFDQW��)RU�H[DPSOH��*'3�SHU�FDSLWD�LQ�&KLQD�LV�DERXW�86'��������
ZKLOH�RQ�D�333�EDVLV��LW�LV�DERXW�86'��������$W�WKH�RWKHU�H[WUHPH��-DSDQ
V�QRPLQDO�
*'3�SHU�FDSLWD�LV�DURXQG�86'���������EXW�LWV�333�ILJXUH�LV�RQO\�86'��������>��@���
6R�� LQ� WKH� PDWKHPDWLFDO� PRGHO� PDGH� E\� WKH� PDUNHWLQJ� FRQVXOWDQW� >��@�� WKH� 333�
DOUHDG\�WDNHV�LQWR�DFFRXQW�WKH�GLIIHUHQFHV�LQ�WKH�VWDQGDUGV�RI�OLYLQJ�RI�HDFK�FRXQWU\�
DQG�DGMXVWV�WKH�GLVSRVDEOH�LQFRPH�EDVHG�RQ�WKHVH�GLIIHUHQFHV���7KLV�ZD\�ZKHQ�IRU�WKH�
VDPH� 333� LW� PHDQV� LW� ZRXOG� EH� DQ� HTXLYDOHQW� GLVSRVDEOH� LQFRPH� LQ� GROODUV� DV�
FRPSDUHG�WR�WKH�8QLWHG�6WDWHV���$FFRUGLQJ�WR�WKH�VWXG\��WKH�RQO\�PLVVLQJ�GDWD�LV�WKH�
RQH�WKDW�KDV�WR�GR�ZLWK�FXOWXUDO�EDUULHUV����
7KH�WRWDO�SRSXODWLRQ��ELUWK�UDWHV��QXPEHU�RI�EDELHV�WKDW�DUH������PRQWKV�ROG��DQG�WKH�
SXUFKDVLQJ�SRZHU�SDULW\�RI�VRPH�FRXQWULHV�KDV�EHHQ�SURYLGHG�DW�7DEOH������7KHVH�DUH�
FRQVLGHUHG� WR�EH� WKH�IDFWRUV� WKDW�DUH�DIIHFWLQJ� WKH�EDE\�GLDSHU�SXUFKDVHV��7DEOH�����
VKRZV� WKH� SRWHQWLDO� YHUVXV� HVWLPDWHG� GLDSHU� XVHV� E\� FRXQWU\�� 7DEOH� ���� VKRZV� WKH�
UHVXOWV�RI�WKH�PDWKHPDWLFDO�PRGHO�GHYHORSHG�E\�&DUORV�5LFKHU�>�����@��
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7DEOH�����)DFWRUV�DIIHFWLQJ�EDE\�GLDSHU�SXUFKDVH�E\�FRXQWU\�>��@�

�
7DEOH�����3RWHQWLDO�YHUVXV�HVWLPDWHG�GLDSHU�XVH�E\�FRXQWU\�>��@�
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HYHU\�EDE\�XVHG� D� GLVSRVDEOH�GLDSHU�� ,Q� WKH�PDWKHPDWLFDO�PRGHO�� WKH� WRWDO� QXPEHU�
FRUUHFWHG� E\� WKH� DFWXDO� HFRQRPLF� LQGLFDWRUV� IRU� HDFK� FRXQWU\� �SRWHQWLDO� PDUNHW�
VKDUH��� DQG� ILQDOO\�� D� UHYLVHG� FRUUHFWLRQ� RI� WKH� PDUNHW� VKDUH� EDVHG� RQ� FXOWXUDO�
UHVLVWDQFH�DQG�XQHPSOR\PHQW�GDWD�>��@��
$QRWKHU�VWXG\�LV�PDGH�E\�PDQDJHPHQW�FRQVXOWDQWV�-RKQ�5��6WDU�,QF�LQ�\HDU������IRU�
D�JOREDO�RXWORRN� LQ�K\JLHQH�DEVRUEHQW�SURGXFWV��$FFRUGLQJ� WR� WKLV� VWXG\� WKH�JOREDO�
EDE\�GLDSHU�DQG�WUDLQLQJ�SDQW�FRQVXPSWLRQ�LQ�ELOOLRQ�GLDSHUV�LV�SURYLGHG�DW�7DEOH������

7DEOH�����*OREDO�RXWORRN�IRU�EDE\�GLDSHUV�DQG�WUDLQLQJ�SDQW�FRQVXPSWLRQV�>��@�

�
������7HQ�OHDGLQJ�PDQXIDFWXUHUV�RI�GLDSHUV�DQG�WUDLQLQJ�SDQWV�
7KH�OLVWHG�WRS�WHQ�PDQXIDFWXUHUV�WDNH�DERXW������RI�WKH�JOREDO�PDUNHW�>��@��
�����3URFWHU�	�*DPEOH��KHDGTXDUWHU�DW�8�6���KDV��������JOREDO�PDUNHW�VKDUH��
����.LPEHUO\�&ODUN��KHDGTXDUWHU�DW�8�6���KDV��������JOREDO�PDUNHW�VKDUH��
����7\FR�,QWHUQDWLRQDO��KHDGTXDUWHU�DW�8�6��KDV�������JOREDO�PDUNHW�VKDUH��
����6&$�+\JLHQH�3URGXFWV��KHDGTXDUWHU�DW�6ZHGHQ��KDV������JOREDO�PDUNHW�VKDUH��
����8QL�&KDUP��KHDGTXDUWHU�DW�-DSDQ��KDV�������JOREDO�PDUNHW�VKDUH��
����*UXSR�3�,��0DEH��KHDGTXDUWHU�DW�0H[LFR��KDV������JOREDO�PDUNHW�VKDUH��
����2QWH[��KHDGTXDUWHU�DW�%HOJLXP��KDV������JOREDO�PDUNHW�VKDUH��
����'6*�,QWHUQDWLRQDO��KHDGTXDUWHU�DW�+RQJ�.RQJ��KDV�������JOREDO�PDUNHW�VKDUH��
����.DR��KHDGTXDUWHU�DW�-DSDQ��KDV�������JOREDO�PDUNHW�VKDUH��
����3DXO�+DUWPDQQ��KHDGTXDUWHU�DW�*HUPDQ\��KDV�����JOREDO�PDUNHW�VKDUH��
�
�

*OREDO�2XWORRN�IRU�%DE\�'LDSHUV�DQG�7UDLQLQJ�3DQW�&RQVXPSWLRQV����������������������������������������������������������
�LQFOXGLQJ�XQGHYHORSHG�PDUNHWV�LQ�ORZ�SHU�FDSLWDO�LQFRPH�FRXQWULHV��

ELOOLRQ�GLDSHUV�
<HDU������ <HDU������ <HDU������ <HDU������

�IRUHFDVWHG��
����� ����� ����� ������
�� �������� �������� ��������
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.LPEHUO\�&ODUN�
7\FR�,QWHUQDWLRQDO�
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8QL�&KDUP
*UXSR�3�,��0DEH�
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�
)LJXUH�����7RS�WHQ�PDQXIDFWXUHUV¶�PDUNHW�VKDUH�LQ�GLDSHUV�DQG�WUDLQLQJ�SDQWV�>��@�

������'LVSRVDEOH�GLDSHU�PDUNHW�WUHQG�ZRUOGZLGH�
:RUOG� FRQVXPSWLRQ� RI� K\JLHQH� DEVRUEHQW� SURGXFWV�� LQFOXGLQJ� GLVSRVDEOH� EDE\�
GLDSHUV�� WUDLQLQJ� SDQWV�� IHPLQLQH� SURWHFWLRQ� DQG� DGXOW� LQFRQWLQHQFH� SURGXFWV�
DSSURDFKHG�����ELOOLRQ�XQLWV�LQ�������*OREDO�FRQVXPSWLRQ�RI�GLVSRVDEOH�EDE\�GLDSHUV�
DQG�WUDLQLQJ�SDQWV�JUHZ�DW�DQ�DYHUDJH�RI�DQQXDO�UDWH�RI������IURP����ELOOLRQ�XQLWV�LQ�
�����WR������ELOOLRQ�XQLWV�LQ�������7KH�IRUHFDVWHG�FRQWLQXLQJ�JURZWK�LV�DW�DQ�DYHUDJH�
RI����SHU�\HDU�UDWH�WR�DSSUR[LPDWHO\�������ELOOLRQ�XQLWV�E\������>�����@��
�
�
�
�
�
�
�

)LJXUH�����:RUOG�PDUNHW�VL]H�RI�EDE\�GLDSHUV�>��@�
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7KH�GHYHORSLQJ�DQG�XQGHUGHYHORSHG�PDUNHW�UHJLRQV�RI�WKH�ZRUOG�FRQWLQXH�WR�EH�WKH�
SULPDU\�VRXUFHV�RI�WKLV�YROXPH�JURZWK�DV�WKH�PDWXUH�PDUNHWV�RI�WKH�8�6�DQG�&DQDGD��
:HVWHUQ� (XURSH� DQG� -DSDQ� DUH� DOUHDG\� KLJKO\� SHQHWUDWHG�� ,Q� PRVW� FRXQWULHV�
WKURXJKRXW�WKH�ZRUOG��ELUWK�UDWHV�DUH�JUDGXDOO\�GHFOLQLQJ��KRZHYHU��LQIDQW�SRSXODWLRQV�
FRQWLQXH�WR�JURZ�GXH�WR�WKH�LQFUHDVLQJ�QXPEHU�RI�ZRPHQ�HQWHULQJ�WKH�FKLOG�EHDULQJ�
DJH�EUDFNHW�>�����@��
7KH�GHFOLQH�RQ�ELUWK�UDWHV�LQ�(XURSHDQ�8QLRQ�&RXQWULHV�KDV�EHHQ�VKRZQ�)LJXUH�����
�
�

�
�
�
�
�
)LJXUH�����1XPEHU�RI�QHZ�ERUQ�EDELHV�LQ�(XURSHDQ�8QLRQ�FRXQWULHV�>��@�

7KH�QHZ�OLQHV�IURP�LQGXVWU\�OHDGHUV�.�&�DQG�3	*�UHIOHFW�D�WUHQG�WRZDUG�GHYHORSLQJ�
GLDSHUV�LQ�SDUDOOHO�ZLWK�EDELHV¶�GHYHORSPHQW��QRW�MXVW�VL]H��2QH�LQQRYDWLRQ�WKLV�WUHQG�
KDV�FUHDWHG�LV�DGGLWLRQDO�VWUHWFK��:KHUH�RQFH��VWUHWFK�ZDV�OLPLWHG�WR�ZDLVWEDQGV�DQG�
OHJ�FXIIV��QRZ�LW�LV�EHLQJ�DSSOLHG�WR�WKH�RYHUDOO�FKDVVLV�RI�WKH�GLDSHU�>��@���
2QH�UHTXLUHPHQW�LQ�WKH�GLDSHU�LQGXVWU\�LV�WKDW�D�GLDSHU�RIIHU�FRQYHQLHQFH�WR�SDUHQWV��
&RQVXPHUV�ZDQW� D� GLDSHU� WKDW� LV� HDV\� WR� SXW� RQ�� UHPRYH� DQG�GLVSRVH�RI� LQ� D� VKRUW�
DPRXQW� RI� WLPH�� 0DQXIDFWXUHUV� KDYH� UHVSRQGHG� E\� DGGLQJ� UH�IDVWHQDEOH� WDEV� DQG�
WDSHV�VR�WKDW�SDUHQWV�FDQ�FKHFN�WR�VHH�LI�WKH�GLDSHU�KDV�EHHQ�VRLOHG�DQG��LI�QHFHVVDU\��
XVH� WKH� WDSHV� WR� UROO� WKH�GLDSHU� XS�DQG� WKURZ� LW� DZD\��:LWK� WKH� SXVK� IRU� LQFUHDVHG�
FRPIRUW�DQG�HDVH�RI�XVH�FRPHV�DQRWKHU�WUHQG�LQ�GLDSHUV��DQ�HYROXWLRQ�WRZDUG�ORRNLQJ�
DQG�IHHOLQJ�OLNH�D�ELJ�NLG��7KHUHIRUH��PDQ\�PDQXIDFWXUHUV�KDYH�DGGHG�SXOO�XS�SDQWV�
WR�WKH�EDE\�FDUH�OLQHV��$OWKRXJK�SXOO�XS�SDQWV�DUH�PRUH�JHDUHG�WRZDUG�ROGHU�FKLOGUHQ�
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ZKR�DUH�XQGHUJRLQJ�WRLOHW�WUDLQLQJ��WKH\�FDQ�EH�SXOOHG�XS�DQG�GRZQ�WR�RIIHU�SDUHQWV�
DQG�FKLOGUHQ�PRUH�FRQYHQLHQFH�>�����@��
$OWKRXJK�SXOO�XS�SDQW�GLDSHUV�DUH�ZHOO�UHFHLYHG�DQG�QRW�VKRZLQJ�DQ\�VLJQV�RI�IDGLQJ�
IURP�WKH�PDUNHW��WKHUH�DUH�FHUWDLQ�IDGV�PDQXIDFWXUHUV�KDYH�WR�UHPDLQ�DZDUH�RI��)RU�
H[DPSOH��PDQ\�FRPSDQLHV�DUH�QRZ�DGGLQJ�FDUWRRQ�GHVLJQV�DQG�FRORUIXO�JUDSKLFV�WR�D�
GLDSHU¶V�RXWHU�FRYHU��:KLOH�WKLV�GRHV�QRW�ERRVW�WKH�SHUIRUPDQFH�RI�WKH�GLDSHU��WKHVH�
WUHQGV�FRXOG�LQIOXHQFH�FXVWRPHU�SXUFKDVLQJ�GHFLVLRQV�>�����@��
1R�PDWWHU�KRZ�PDQ\�H[WUD�IHDWXUHV�D�EDE\�GLDSHU�KDV��RQH�IDFW�LV�FOHDU²WKH�GLDSHU�
PXVW� SURWHFW� DJDLQVW� OHDNV� DQG� SURYLGH� GU\QHVV��:KHQ� ORRNHG� DW�ZKDW� EDE\�GLDSHU�
PDQXIDFWXUHUV�DUH�GRLQJ�LQ�RUGHU�WR�DWWUDFW�FRQVXPHUV�ZLWK�YDOXH�DGGHG�SURGXFWV��LW�
FDQ� EH� VHHQ� WKDW�� VRPH� FRPSDQLHV� DUH� SURGXFLQJ� GLDSHUV� GHFRUDWHG� ZLWK� FROOHJH�
VSRUWV�WHDP�ORJRV��$QRWKHU�IHDWXUH�LV�XVLQJ�VHQVLQJ�WHFKQRORJLHV�LQ�GLDSHUV�VR�WKDW�WKH�
ZHWQHVV� DUH� PRQLWRUHG� DQG� VHQVHG� WKURXJK� D� UHPRWH� UHFHLYHU� VLPLODU� WR� RQH�ZD\�
LQWHUFRP��6LPLODUO\��KDYLQJ�SDWWHUQV�ZKLFK�IDGH�ZKHQ�ZHW��WR�VXSSRUW�WRLOHW�WUDLQLQJ�
SURFHVV��8VLQJ�IOXVKDEOH�ELRGHJUDGDEOH�FRPSRQHQWV�LQ�GLDSHU�PDQXIDFWXUH�LV�DQRWKHU�
WUHQG�� SXOO�XS� GLDSHUV�� SURGXFLQJ� GLDSHUV� E\� XVLQJ� LPSULQWHG� EDFNVKHHW� ILJKWLQJ�
DJDLQVW� 6,'6� �6XGGHQ� ,QIDQW� 'HDWK� 6\QGURPH�� LV� DQRWKHU� IHDWXUH� WKDW� D� SURGXFHU�
GHFLGHG�WR�SXW�RQ�D�VHULDO�RI�GLDSHU��3XWWLQJ�WKH�GLDSHU�EXQGOHV�LQ�WUDQVSDUHQW�SULQWHG�
SDFNDJH� ZKLFK� DOORZV� VKRSSHUV� WR� YLHZ� WKH� PXOWL�FRORUHG� GLDSHUV� LV� DQRWKHU�
LQQRYDWLRQ�PDGH��2QH�GLDSHU�PDQXIDFWXUHU�PDNHV�D�FKDQJH�RQ�GLDSHUV� IRUPXODWLRQ�
ZKLFK�LQFOXGHV�D�K\SRDOOHUJHQLF�VNLQ�SURWHFWDQW�WKDW�WUDQVIHUV�ORWLRQ�WR�WKH�ZHDUHU¶V�
VNLQ�� 7KH� SURWHFWDQW� LV� DSSOLHG� WR� WKH� WRSVKHHW� DQG� OHJ� FXII� DUHDV�� LV� FRQWLQXRXVO\�
WUDQVIHUUHG� WR� WKH� VNLQ�ZLWK� HDFK� GLDSHU� FKDQJH� DQG� LV� DFWLYDWHG� E\� ERG\�KHDW� DQG�
PRYHPHQW�>��������@��
:KLOH�DOO�RI�WKH�H[WUD�IHDWXUHV�KDYH�EHFRPH�LPSRUWDQW�ZKHQ�FRPSHWLQJ�LQ�WKH�EDE\�
GLDSHU�PDUNHW��FRQFHUQV�ZLWK�FRVWV�DUH�QRW�JRLQJ�DZD\��&RQVXPHUV�DUH�VWLOO�ORRNLQJ�
IRU� WKH� EHVW� TXDOLW\� DW� WKH� EHVW� SULFHV�� EXW� WKLV� YDULHV� WKURXJKRXW� GLIIHUHQW� UHJLRQV��
$OWKRXJK� WKH� GLDSHU�PDUNHW� LV�PDWXUH� LQ� GHYHORSHG� DUHDV� VXFK� DV� 1RUWK�$PHULFD��
:HVWHUQ� (XURSH� DQG� -DSDQ�� SHQHWUDWLRQ� LQ� RWKHU� DUHDV� LV� OLPLWHG�� PDNLQJ� WKHVH�
UHJLRQV�PRUH�DWWUDFWLYH�WR�PDQXIDFWXUHUV�
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7R�JDLQ�PDUNHW�VKDUH�LQ�ORZHU�LQFRPH�UHJLRQV��PDQXIDFWXUHUV�PXVW�VWXG\�FRQVXPHU�
VSHQGLQJ�SDWWHUQV�LQ�WKHVH�UHJLRQV��6RPH�RI�WKHLU�UHVHDUFK�VKRZV�WKDW�FRQVXPHUV�LQ�
7KLUG�:RUOG� QDWLRQV� EX\� GLDSHUV� LQ� PXFK� VPDOOHU� TXDQWLWLHV� WKDQ� LQ� WKH� 8�6�� DQG�
(XURSH�EHFDXVH�WKH\�GR�QRW�KDYH�WKH�GLVSRVDEOH�LQFRPH�DQG�WKHUHIRUH�FDQQRW�DIIRUG�
EXON�SDFNDJHV��
,Q�OHVV�GHYHORSHG�DUHDV�VXFK�DV�$IULFD��SHRSOH�GR�QRW�JR�WKURXJK�WKDW�PDQ\�GLDSHUV�LQ�
RQH�GD\�DV�WKH\�ZRXOG�LQ�WKH�8�6�²SULPDULO\�EHFDXVH�WKH\�FDQQRW�DIIRUG�LW��7KH\�DUH�
PRUH�OLNHO\�WR�JR�WR�WKH�VWRUH�DQG�EX\�WZR�RU�WKUHH�GLDSHUV�DW�D�WLPH��,Q�DGGLWLRQ�WR�
VPDOOHU� SDFNDJHV�� GLDSHUV� ZLWK� ORZHU� TXDOLW\� DQG� SULFH� DUH�PRUH� DWWUDFWLYH� LQ� OHVV�
GHYHORSHG�DUHDV��%HFDXVH�FXVWRPHUV� DUH�QRW�DV� VRSKLVWLFDWHG� LQ� WKHVH� UHJLRQV�� WKH\�
WHQG�WR�KDYH�ORZHU�VWDQGDUGV�WKDQ�FRQVXPHUV�LQ�ZHVWHUQ�QDWLRQV�>��@��
$FFRUGLQJ�WR�D�VXUYH\�PDGH�DW�D�FRQIHUHQFH�WKDW�DWWUDFWV�����SOXV�SHRSOH�DW�VHQLRU�
OHYHO�PDQDJHPHQW�IURP�DERXW����FRXQWULHV�FRQFOXGHV�WKDW�QH[W�\HDU��PHQWLRQLQJ�\HDU�
������LV�H[SHFWHG�WR�EH�EHWWHU�IRU�WKH�K\JLHQH�SURGXFWV�LQGXVWU\�>��@���
����'LVSRVDEOH�'LDSHU�0DUNHW�LQ�7XUNH\�
3DUHQWV� H[SHFW� QRWKLQJ� EXW� WKH� EHVW� ZKHQ� LW� FRPHV� WR� WKHLU� EDELHV¶� GLDSHUV�� $QG��
PDQXIDFWXUHUV� KDYH� UHVSRQGHG� WR� WKHVH� H[SHFWDWLRQV� ZLWK� LPSURYHPHQWV� WR� WKHLU�
GLDSHUV��1RW�RQO\�GR�GLDSHUV�QHHG�WR�SURYLGH�WKH�EHVW�SURWHFWLRQ�DJDLQVW�OHDNV�WR�NHHS�
EDELHV� GU\�� EXW� WKH\� PXVW� DOVR� RIIHU� H[WUD� IHDWXUHV� WKDW� FDQ� SURYLGH� FRPIRUW��
EUHDWKDELOLW\��VWUHWFK�DQG�FRQYHQLHQFH��
'LDSHUV�DUH�DFKLHYLQJ�LPSURYHPHQWV��VXFK�DV�PRUH�HODVWLF�ZDLVWEDQGV�DQG�OHJ�FXIIV�
DQG�LQFUHDVHG�DEVRUEHQF\��7KH�UHVXOW�LV�D�PDUNHWSODFH�ZKHUH�FRQVXPHUV�KDYH�PDQ\�
RSWLRQV�LQ�FKRRVLQJ�ZKLFK�GLDSHU�ZLOO�EHVW�VXLW�WKHLU�EDELHV¶�QHHGV��,Q�DGGLWLRQ�WR�ILW�
DQG� FRPIRUW�� DGGHG� IHDWXUHV� LQFOXGH� VRIWHU� DQG� FORWK�OLNH� RXWHU� FRYHULQJV� ZLWK�
FRORUIXO� SULQWV� DQG� FDUWRRQ� GHVLJQV� DQG� EXLOW�LQ� ORWLRQV�� $OO� RI� WKHVH� IHDWXUHV� FDQ�
PDNH�RQH�GLDSHU�VWDQG�RXW�IURP�DQRWKHU��7KH�UHVXOW�RI�DOO�RI�WKLV�LQQRYDWLRQ�LV�D�QHHG�
DPRQJ�PDQXIDFWXUHUV� WR�NHHS�SODFH�ZLWK�FRQVXPHUV¶�GHPDQGV�DQG�H[SHFWDWLRQV�IRU�
EDE\�GLDSHUV�>��@��
�
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/HDNDJH�SURWHFWLRQ�DQG�GU\QHVV�DUH�WKH�WRS�WZR�SULRULWLHV��DQG�LI�D�GLDSHU�FDQ�QRW�GR�
WKLV�� LW� ZLOO� QRW� VWDQG� D� FKDQFH� RQ� WKH�PDUNHW��&RQVXPHU� GHPDQGV� DUH� DOZD\V� WKH�
VDPH�� EHVW� SRVVLEOH� ILW�� VNLQ� IULHQGOLQHVV� DQG� KLJK� DEVRUEHQF\�� $� GLDSHU� VKDOO� EH�
GHVLJQHG�IRU�D�SHUIHFWO\�FRPIRUWDEOH�ILW��ZKHWKHU�WKH�EDE\�LV�O\LQJ�GRZQ��FUDZOLQJ��RU�
UXQQLQJ�>��@��
7KH�PDLQ�DEVRUEHQW�K\JLHQH�SURGXFWV�LQ�7XUNLVK�PDUNHW�DUH�EDE\�GLDSHUV��IHPLQLQH�
FDUH� SURGXFWV� �VDQLWDU\� QDSNLQV�� SDQW\� VKLHOGV�� WDPSRQ��� :HW� ZLSHV�� $GXOW�
,QFRQWLQHQFH� GLDSHUV�� ,QIDQW� SRSXODWLRQ� ������� \HDUV�� DSSUR[� ���� PLOOLRQV� ZLWK� D�
SHUFHQWDJH�RI�����RI�WRWDO�SRSXODWLRQ�DQG�KDV�DERXW�����LQFUHDVH�SHU�\HDU�>��@���
%HORZ� ILJXUH� VKRZV� WKH� FKDQJH� LQ� 7XUNH\¶V� SRSXODWLRQ� VWDUWLQJ� IURP� ����� DQG�
SURMHFWLQJ�SURJQRVLV�PDGH�IRU�\HDU�������$V�VHHQ��7XUNH\�KDV�D�SRVLWLYH�JURZWK�RI�
SRSXODWLRQ�� ,W� VKRZV� WKH� VL]H� RI� SRSXODWLRQ� DFFRUGLQJ� WR�8QLWHG�1DWLRQ¶V�GDWDEDVH��
7XUNH\� UDQNV� ��� LQ� WKH�ZRUOG� SRSXODWLRQ� UDQNLQJ� IRU� \HDU� ������ � 7KH� VDPH� VWXG\�
UHIHUV�D�������DYHUDJH�JURZWK�UDWH�RI�QDWLRQDO�SRSXODWLRQ�IRU�����������\HDUV�SHULRG�
>��@��7KHUH�DUH�DERXW�����PLOOLRQ�QHZ�ERUQ�HDFK�\HDU�LQ�7XUNH\�ZKLFK�EDVLFDOO\�PHDQ�
DERXW�����PLOOLRQ�HYHU\GD\�GLDSHU�XVHUV�LQ�7XUNH\�>��@��

)LJXUH������7XUNH\¶V�WRWDO�SRSXODWLRQ�>��@�
�
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7KH� SRSXODWLRQ� RI� EDELHV� LV�PRUH� LPSRUWDQW� IRU� D� FRPSDQ\�ZKR�SODQV� WR�PDNH� DQ�
LQYHVWPHQW� IRU� D� SURGXFW� WKDW� LV� FRQVXPHG� E\� EDELHV�� 7RWDO� IHUWLOLW\� UDWH� LV� DQ�
LQGLFDWLRQ� RI� WKH� QXPEHU� RI� FKLOGUHQ�� D�ZRPHQ�ZRXOG� KDYH� GXULQJ� KHU� SURGXFWLYH�
\HDUV� LI� LQ� HDFK� ILYH�\HDU� DJH� LQWHUYDO� IURP� DJHV� ��� WR� ��� VKH� KDG� WKH� QXPEHU� RI�
FKLOGUHQ�WKDW�ZRPHQ�RI�WKDW�DJH�FXUUHQWO\�KDYH�LQ�WKH�SRSXODWLRQ�DV�D�ZKROH��7KH�GDWD�
IRUPLQJ� WKH� ILJXUH� LV�FROOHFWHG�IURP�WKH�8QLWHG�1DWLRQV¶V�FRPPRQ�GDWDEDVH�DQG� LV�
PHDVXUHG�DV�WKH�DYHUDJH�SURMHFWHG�QXPEHU�RI�FKLOGUHQ�IRU�WKH�SHULRG�����������>��@��

�
)LJXUH������7RWDO�IHUWLOLW\�UDWHV�LQ�7XUNH\�>��@�

$SDUW� IURP� WKH� IHUWLOLW\� UDWH�� 7DEOH� ���� VKRZV� WKH� KLVWRULF� SRSXODWLRQ� GDWD� DQG�
SURMHFWHG� SRSXODWLRQ� RI� \HDU� ������ 7DEOH� JLYHV� GHWDLOHG� LQIRUPDWLRQ� DERXW� WKH�
QXPEHU�RI�EDELHV�LQ�WKH�SRSXODWLRQ��%DE\�SRSXODWLRQ�WKDW�LV�DJHG�XS�WR���\HDU��EDELHV�
WKDW�DUH�EHWZHHQ�DJH���DQG���DOVR�DJH���DQG����,Q�JHQHUDO��EDELHV�XVH�GLDSHUV�WLOO�WKH\�
EHFRPH�����\HDUV�ROG��ZKLFK�FRUUHVSRQGV�WR����PRQWKV����
�
�
�

7�8�9�9 7�8�:�; 7�8�<�; 7�8�=�; 7�8�8�; >�;�;�; >�;�;�9
? @BA CEDEFBCBG H G I

>�;.7�9
? @BA CEDEF�CBG H G I

>�;�9�;
? @BA CEDEFBCBG H G I

J�K L�M J�K J�M N�K O�M P�K J�N Q�K O�M R�K O�M R�K P�Q R�K M
R S�K T�N

UWV�X�Y�Z\[
]_^�`6X�a
b%V�Y�` c a c ` d
e X�`6V
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7DEOH�����7DEOH�VKRZLQJ�EDE\�SRSXODWLRQ�LQ�7XUNH\�>��@�

,QIDQW�3RSXODWLRQ�LQ�7XUNH\�
$JH� &KDQJH�

<<HHDDUUVV�� 77RRWWDDOO��
33RRSSXXOODDWWLLRRQQ��

����;;������ ����;;������ ����;;������ ����;;������ ����;;���������� ����;;����������
,,QQFFUUHHDDVVHH��

77RRWWDDOO��
,,QQFFUUHHDDVVHH��

���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
��
$FFRUGLQJ� WR� D� VWXG\� >��@� PDGH� LQ� ODWH� ����� E\� +D\DW� .LP\D�� 7XUNH\¶V� ELJJHVW�
7XUNLVK�SURGXFHU�RI�EDE\�GLDSHUV�SURGXFLQJ�GLDSHUV�XQGHU�0ROIL[�EUDQG�QDPH�� WKH�
PDUNHW�SHQHWUDWLRQ�RI�GLDSHUV�LQ�7XUNH\�LV�DERXW�WR�UHDFK������DQG�KDV�����DQQXDO�
JURZWK�UDWH��6DPH�VWXG\��DGYLFH�DQ�LQVWDOOHG�GLDSHU�SURGXFWLRQ�FDSDFLW\�RI�����ELOOLRQ�
GLDSHUV�SHU�\HDU��%HORZ�7DEOH�����JLYHV�DQ�RXWORRN�WR�EDE\�GLDSHU�PDUNHW�

7DEOH�����2XWORRN�WR�EDE\�GLDSHU�PDUNHW�LQ�7XUNH\�>��������@�
�
�
�
�
�
�
�

2XWORRN�WR�'LDSHU�0DUNHW�LQ�7XUNH\�
1XPEHU�RI�EDELHV�������PRQWK�� ����������
0DUNHW�3HQHWUDWLRQ�� ����
$QQXDO�JURZWK�UDWH� ���
,QVWDOOHG�SURGXFWLRQ�FDSDFLW\�
�GLDSHUV�\HDU���� ��������������
&DSDFLW\�XWLOL]HG��GLDSHUV�\HDU���
LQFOXGHV�H[SRUW�YROXPHV� ��������������
0DUNHW�9ROXPH��86'�� ������������
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3XUFKDVLQJ�SRZHU�SDULW\��333�� LV� WKH�UDWH�RI�FXUUHQF\�FRQYHUVLRQ� WKDW�HTXDOL]HV� WKH�
SXUFKDVLQJ�SRZHU� RI� GLIIHUHQW� FXUUHQFLHV�� LQ� WKLV� FDVH�7XUNLVK�/LUD�� DQG�HOLPLQDWHV�
WKH� GLIIHUHQFHV� LQ� SULFH� OHYHOV� EHWZHHQ� FRXQWULHV�� 86'� LV� WDNHQ� DV� ��� )LJXUH� �����
VKRZV�WKH�LQFUHDVH�LQ�333�RI�7XUNH\�ZKLFK�LQ�UHWXUQ�FDQ�EH�LQWHUSUHWHG�WR�EH�D�VKRZ�
RI�WKH�LQFUHDVH�RI�SHRSOH¶V�DELOLW\�WR�DIIRUG�XVLQJ�GLVSRVDEOH�GLDSHUV�IRU�WKHLU�EDE\���

)LJXUH������&KDQJHV� LQ�3XUFKDVLQJ�3RZHU�3DULW\��333��RI�7XUNH\��9DOXHV�VKRZLQJ�
WKH�LQFUHDVH�LQ�7XUNLVK�/LUD�SHU�86$�GROODU�IRU�\HDUV�EHWZHHQ������DQG������>��@�

$�IRUHLJQ�PDUNHWLQJ�FRQVXOWLQJ�ILUP�XVHV�WKH�333�WR�HVWLPDWH�WKH�XVH�RI�GLDSHUV�>��@��
7KH� VWXG\�ZDV�EULHIO\� H[SODLQHG� LQ� WKLV� WKHVLV� LQ� WKH� VHFWLRQ� H[SODLQLQJ�ZRUOGZLGH�
EDE\� GLDSHU� FRQVXPSWLRQ�� 7KH� ILJXUHV� IRU� 7XUNH\� DQG� WKH� HVWLPDWLRQV�PDGH� KDYH�
EHHQ�VKRZQ�RQ�7DEOH�������7KH�VWXG\�� WDNHV� WKH�SRSXODWLRQ�DERXW������PLOOLRQ�DQG�
LQGLFDWLQJ�D�ELUWK�UDWH�RI������SHU������ZRPHQ��,W�GLYLGHV�WKH�SRSXODWLRQ�LQWR���VXE�
FDWHJRULHV�� 7KHVH� DUH�� SHRSOH� EHORZ� SRYHUW\�� SRSXODWLRQ� DW� WKH� ORZHVW� ���� RI� WKH�
SXUFKDVLQJ� SRZHU�� ���� LQ� WKH� PLGGOH� DQG� WKH� ODVW� ���� ZKR� KDV� WKH� KLJKHVW�
SXUFKDVLQJ�SRZHU���
$�PRGHO�GHYHORSHG�HVWLPDWHV�WKH�PDUNHW�VKDUH�IRU�DOO�WKUHH�VHJPHQWV�WKDW�DUH�DERYH�
SRYHUW\�>��@��:KLOH�WKH�ORZHVW�����KDV���PDUNHW�VKDUH��WKH�PLGGOH�����LV�HVWLPDWHG�
WR�KDYH�DERXW�����PDUNHW�VKDUH�LQ�\HDU�������$FFRUGLQJ�WR�WKH�PRGHO�� WKH�KLJKHVW�
����KDV�DERXW�����PDUNHW�VKDUH���,W�UHDFKHV�D�WKHRUHWLFDO�PDUNHW�VKDUH�RI�����DQG�
DQ�HVWLPDWHG�PDUNHW�VKDUH�RI�����IRU�\HDU�������:LWK�DERXW�����ELOOLRQ�GLDSHUV�VROG�
ORFDOO\�ZKLOH�KDYLQJ�DERXW�����ELOOLRQ�GLDSHUV�SHU�\HDU���

�
�
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7DEOH������%DE\�GLDSHU�PDUNHW�SRWHQWLDO�LQ�7XUNH\�>��@�
)DFWRUV�(IIHFWLQJ�%DE\�'LDSHU�%XVLQHVV�������������������������������������������������������������
DQG�WKH�0DUNHW�3RWHQWLDO�LQ�7XUNH\�����������������������������������������������������
�EDVHG�RQ�HVWLPDWLRQV�PDGH�RQ�������

3RSXODWLRQ� �����������
%LUWK�UDWH�SHU������ZRPHQ� ������
1XPEHU�RI�%DELHV������PRQWKV� ����������
��%HORZ�3RYHUW\�� ���
��333�/RZHVW������333���� ����
��333�+LJKHVW�������333���� ���
3HU�&DSLWD�333��86'�� ������
/RZHVW������333���86'�� ������
+LJKHVW�����333���86'�� �������
0LGGOH�����333���86'��� ������
0DUNHW�6KDUH����/RZHVW������� ��
0DUNHW�6KDUH����+LJKHVW������ ���
0DUNHW�6KDUH����0LGGOH������� ���
7KHRUHWLFDO�0DUNHW�6KDUH����� ���
(VWLPDWHG�0DUNHW�6KDUH�LQ���������� ���
0D[LPXP�3RWHQWLDO�8VH�LQ�������PLOOLRQV�� ������
(VWLPDWHG�'LDSHUV�6ROG�LQ�������PLOOLRQV�� ������

�
$FFRUGLQJ� WR�D�VWXG\�PDGH�LQ�\HDU������PDNLQJ�D���\HDU�IRUHFDVW�� WKH�EDE\�GLDSHU�
PDUNHW� KDV� DERXW� ���� PDUNHW� SHQHWUDWLRQ� LQ� \HDU� ����� >��@�� 7KH� UHVXOWV� RI�
IRUHFDVWLQJ�ILJXUHV�E\�WKH�VWXG\�KDV�EHHQ�JLYHQ�DW�EHORZ�7DEOH������

7DEOH������'LDSHU�FRQVXPSWLRQ�IRUHFDVW�����������
�

(VWLPDWHG�FRQVXPSWLRQ�IRU�GLDSHUV�DQG�WUDLQLQJ�SDQWV���������������
�PLOOLRQ�GLDSHUV��

<HDU������ <HDU������ <HDU������
HVWLPDWHG�

FRQVXPSWLRQ��
HVWLPDWHG�

FRQVXPSWLRQ�
SRWHQWLDO�
PDUNHW�

PDUNHW�
SHQHWUDWLRQ�

IRUHFDVW�
FRQVXPSWLRQ�

����� ����� ����� ���� �����
�
�
�
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,Q� DGGLWLRQ� WR� WKH� FRQVXPSWLRQ� RI� GLDSHUV� LQ� 7XUNH\�� LW� LV� DOVR� H[SRUWHG� WR�
QHLJKERULQJ� FRXQWULHV�� 7KH� GLDSHU� LPSRUW� DQG� H[SRUW� YROXPHV� KDYH� EHHQ� REWDLQHG�
IRUP� *RYHUQPHQW� 6WDWLVWLFDO� ,QVWLWXWH� IRUH� FXVWRPV� WDULII� FRGH� ������������� DQG�
���������������7KH�YDOXHV�REWDLQHG�VWDUWLQJ�IURP�\HDU������WLOO�WKH�ILUVW���PRQWKV�
RI������KDV�EHHQ�H[WUDSRODWHG�WR�FRYHU�WLOO�WKH�HQG�RI�\HDU��������
�

7DEOH������,PSRUW�H[SRUW�YROXPHV�RI�EDE\�GLDSHUV�����������86'�>��@�
�
���
�
�
�
�
�
�
�
�
�
�
�
�

�
)LJXUH������%DE\�GLDSHU�LPSRUW�H[SRUW�YROXPHV�����������LQ�86'�>��@�

,PSRUW�([SRUW�RI�%DE\�'LDSHUV�����������������������������������������������������������������������������������������������������
��FXVWRPV�WDULII�FRGH���������������DQG����������������

<HDUV� ,PSRUW��86'�� ([SRUW��86'��
����� ���������� ����������
����� ���������� �����������
����� ���������� ����������
����� ���������� �����������
����� ����������� �����������
����� ���������� �����������
����� ���������� �����������
����� ���������� �����������
����� ���������� ������������

���������PRQWKV� ���������� �����������
����������PRQWKV��H[SHFWHG�� ���������� ������������

f_g�h�ikjml g�n.o�prqts�n�u%p vrwyx zkn�u%p v({�l |%}rp o.~
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������%DE\�GLDSHU�PDQXIDFWXUHUV�LQ�7XUNH\��WKHLU�FDSDFLW\�DQG�PDUNHW�VKDUH�
%HORZ�WDEOH�VKRZV�GLDSHU�SURGXFHUV�LQ�7XUNH\��WKHLU�ORFDWLRQV��QXPEHU�RI�PDFKLQHV�
LQ�RSHUDWLRQ�DQG�UHVSHFWLYH�PDUNHW�VKDUHV��)LJXUH������VKRZV�WKHLU�ORFDWLRQV�RQ�PDS���
7DEOH������'LDSHU�SURGXFHUV��QXPEHU�RI�SURGXFWLRQ�OLQHV�DQG�PDUNHW�VKDUH�LQ�7XUNH\�
�
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«(¬�­W®.¯�°�±³² ´mµ�¶�·�µ ¸¹¯�º ­k¯�ºB¯ » ¼�½�¾ ¼�¿ À
«(¬�­W®.¯�°�±WÁ ´mÂ�Ã Ä�Å�Æ Ç

È ·�­ÊÉ Ë ¸¹¯�º ­k¯�ºB¯ ÌÎÍ ÏtÁ�Ð Á�½�¾ Á.¿ À
«(¬�­W®.¯�°�±Ñ¼ Ò ¯�Ó.Ô�µ�Ã É µ�Õ�Ã µ�ºÇ�Ö ×6Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ ¿ ²�½�¾B²�¿ À
«(¬�­W®.¯�°�±WÌ Ù Ø�·�Ã ¯\Ç´mµ�¶�·�µ ¸¹¯�º ­k¯�ºB¯ ÌÎÍ ÏtÁ�Ð ²�½�¾B²�¿ À
«(¬�­W®.¯�°�±Ê¿ Ö × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ ¼
«(¬�­W®.¯�°�±Î» È × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ Ì
«(¬�­W®.¯�°�±ÎÚ�ÛÑÜ�¯�®.¯�·�¯�ºEÝ ¸¹¯�º ­k¯�ºB¯ Ì
«(¬�­W®.¯�°�±ÊÞ ßÑ¯�±.×Eµ�ºEÉ «_µ�°�Ë ºB¯�Ã

Ûm°.¯�Ë ¬�Ã É ¯ ¼
«(¬�­W®.¯�°�±Ñàâá µ�º Æ�µ�·�Æ�¬
±�Ç

Ù µ�Æ�É ºBÜ�¯�ã
¸¹¯�º ­k¯�ºB¯ ¼

«(¬�­W®.¯�°�±³²�½ Ò µ�±�Ã É Æ.Ü�Ø�·�ØWÇÖ × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ Á
«(¬�­W®.¯�°�±³²�² ÛÑÜ�¯�°.¯ ¸¹µ�Ü�É Ë µ�º ºB¯�°�µ
¯�° Á
«(¬�­W®.¯�°�±³²�Á ä ¯�ºB¯�­ÊÉ Ü�µ�ºEµ(ÇÖ × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ Á
«(¬�­W®.¯�°�±³²�¼åÖ × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ Á
«(¬�­W®.¯�°�±³²�Ì ßW¯�ºB¯�­k¯�°ÑÇ

ßW¬
°�±.¯
«_µ�°�Ë ºB¯�Ã
Ûm°.¯�Ë ¬�Ã É ¯ ¼

«(¬�­W®.¯�°�±³²�¿ ÛÑÜ�¯�°.¯�¾
¸¹µ�ºB×BÉ ° ¸¹µ�Ü�É Ë µ�º ºB¯�°�µ
¯�° ¼

«(¬�­W®.¯�°�±³²�»æ´ ¯�·�É ¯�°�Ë µ�® ç ¬
Ø�Ë Ó�µ�¯�× ËÛm°.¯�Ë ¬�Ã É ¯ Á
«(¬�­W®.¯�°�±³²�Ú ä ¯�ºB¯�­ÊÉ Ü�µ�ºEµ(ÇÖ × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ Á
«(¬�­W®.¯�°�±³²�Þ «(µ�±�Ó.¯�°WÇ

ÛÑÜ�¯�°.¯ ¸¹¯�º ­k¯�ºB¯ Í Ï�Á�Ð
«(¬�­W®.¯�°�±³²�àéè µ�°�É ¶�¬�×6°.¯\ÇÖ × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ ¼
«(¬�­W®.¯�°�±WÁ�½ êWë�¯�Æ ÛWµ�ì�µ
¯�°WºEµ�ì�É ¬
° ²
«(¬�­W®.¯�°�±WÁ�²íè µ�°�É Æ�Â
± ÇÛm°�Ë ¯�Ã ±.¯ ¸¹µ�Ü�É Ë µ�º ºB¯�°�µ
¯�° ²
«(¬�­W®.¯�°�±WÁ�Á ¸¹µ�ºB×BÉ °
¸¹µ�Ü�É Ë µ�º ºB¯�°�µ
¯�° ²
«(¬�­W®.¯�°�±WÁ�¼â´ ¯�·�É ¯�°�Ë µ�® ç ¬
Ø�Ë Ó�µ�¯�× ËÛm°.¯�Ë ¬�Ã É ¯ ²
«(¬�­W®.¯�°�±WÁ�Ìî´ ¯�·�É ¯�°�Ë µ�® ç ¬
Ø�Ë Ó�µ�¯�× ËÛm°.¯�Ë ¬�Ã É ¯ ²
«(¬�­W®.¯�°�±WÁ.¿ïÖ × Ë ¯�°�¶�Ø�Ã ¸¹¯�º ­k¯�ºB¯ ²

ðòñtó
ô%õ�ö
÷�ø ñtó
õ

²�½�À
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7KH� &RPSDQ\� QDPHV� KDYH� EHHQ� PDVNHG� EHFDXVH�� LW� LV� SRVVLEOH� WKDW� VRPH� RI� WKH�
LQIRUPDWLRQ� SURYLGHG� KHUHLQ� PD\� EH� FRQILGHQWLDO� IRU� VRPH� RI� WKH� FRPSDQLHV�� 7KH�
LQIRUPDWLRQ� SURYLGHG� LQ� WHUPV� RI� WKH� QXPEHU� RI� OLQHV� DQG� WKH� UHVSHFWLYH� PDUNHW�
VKDUHV�KDV�EHHQ�REWDLQHG�GXULQJ�IDFH�WR�IDFH�FRPPXQLFDWLRQV�PDGH�SHRSOH�LQYROYHG�
LQ� WKH� LQGXVWU\� DV�ZHOO� DV� WKH� GLJLWDO� DQG� SULQWHG�PHGLD�� 7KHUH� DUH� DERXW� ��� EDE\�
GLDSHU� SURGXFHUV� LQ� 7XUNH\� DQG� QHZ� FRPSDQLHV� DUH� HQWHULQJ� WR� PDUNHW�� /RFDWLRQ��
JHRJUDSKLF� UHJLRQ� WKH\� RSHUDWH� DW�� QXPEHU� RI� EDE\� GLDSHU� PDQXIDFWXULQJ� OLQHV� LQ�
RSHUDWLRQ��7KH�QXPEHUV�PHQWLRQHG� LQ�SDUHQWKHVLV�DUH� WKH� OLQHV�HLWKHU�DW� LQVWDOODWLRQ�
SKDVH�RU�LW�KDV�EHHQ�SXUFKDVHG�EXW�QRW�\HW�GHOLYHUHG��7KH�FDSDFLW\�DPRQJ�UHJLRQV�LV�
SURYLGHG�LQ�7DEOH�������3URGXFHUV�LQ�7XUNH\�DUH�PRVWO\�ORFDWHG�DW�0DUPDUD�5HJLRQ��
HVSHFLDOO\�WKH�FRPSDQLHV�ZLWK�KLJKHU�SURGXFWLRQ�FDSDFLWLHV�>��������@��

7DEOH������%DE\�GLDSHU�FDSDFLW\�DPRQJ�JHRJUDSKLF�UHJLRQV�RI�7XUNH\�
&DSDFLW\�$PRQJ�5HJLRQV��GLDSHUV�RQO\��

0DUPDUD�5HJLRQ� ����������
6RXWKHUQ�$QDWROLD�5HJLRQ� /HVV�WKDQ�����
0HGLWHUUDQHDQ�5HJLRQ� /HVV�WKDQ�����
&HQWUDO�$QDWROLD�5HJLRQ� /HVV�WKDQ�����
$HJHDQ�5HJLRQ� /HVV�WKDQ����
%ODFN�6HD�5HJLRQ� /HVV�WKDQ����
(DVWHUQ�$QDWROLD�5HJLRQ� /HVV�WKDQ����
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�

)LJXUH������/RFDWLRQV�RI�EDE\�GLDSHU�SURGXFHUV�LQ�7XUNH\�
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$ORQJ�ZLWK�WKH�ORZHU�PDFKLQHU\�FRVWV��IUHLJKW�FRVWV�IRU�GLDSHUV�ZLWK�OLJKWHU�ZHLJKWV�
ZLOO�DOVR� OHDG� WR� ORZHU� WUDQVSRUWDWLRQ�FRVWV��$GGLWLRQDOO\��DV�GLDSHUV�ZLWK� LQFUHDVHG�
DEVRUEHQF\� OHYHOV� OHVVHQ� WKH� QHHG� IRU� IUHTXHQW� GLDSHU� FKDQJHV�� SDFNDJHV� ZRXOG�
FRQWDLQ�IHZHU�GLDSHUV��6R��D�WKLQQHU��OLJKWHU�GLDSHU�ZRXOG�PHDQ�OHVV�RYHUDOO�SDFNDJH�
ZHLJKW��ZKLFK�WUDQVODWHV�LQWR�ORZHU�WUDQVSRUWDWLRQ�IHHV��$ERXW����\HDUV�IURP�WRGD\��
RQH�FRXOG�JHW�RQO\�DERXW�����FDVHV�RI���EDJV�HDFK�RQWR�D� WUDLOHU��D� WRWDO�RI�PD\EH�
�����NLORJUDPV��:LWK�WKH�WUDLOHUV�DQG�SURGXFWV�RI�WRGD\��LW�FDQ�JHW������RU�PRUH���
EDJ�FDVHV�RQWR�D�WUXFN�VR�WKDW�WKH�VKLSSLQJ�FRVW�SHU�EDJ�LV�PLQLPL]HG�>�����@��%RWK�
WKH� GLDSHUV� DQG� WKH� LQFRPLQJ� PDWHULDOV� DUH� KLJK� YROXPH� PDWHULDOV�� WKHUHIRUH� WKH�
WUDQVSRUWDWLRQ�FRVWV�LV�DQ�LPSRUWDQW�IDFWRU�LQ�GLDSHU�EXVLQHVV��
�
������'LVSRVDEOH�GLDSHU�PDUNHW�SULFHV�LQ�7XUNH\�
7KH� VWXG\� WR� GHWHUPLQH� WKH� VDOHV� SULFHV� UHYROYHV� DURXQG� WKUHH� PDLQ� LQIRUPDWLRQ�
VRXUFHV�� )LUVW� RQH� LV� REWDLQHG� E\�PDNLQJ� D� VXSHUPDUNHW� VXUYH\�� )LUVW�� SULFHV� KDYH�
EHHQ�REWDLQHG�IURP�5HDO�6XSHUPDUNHW�ZKLFK� LV�RQH�RI� WKH�ELJJHVW�VXSHUPDUNHWV�RI�
WKH�FLW\��7KHQ�SULFHV�DYDLODEOH�DW�<LPSDV�6XSHUPDUNHW��D�GLVWULFW�PDUNHW�DQG�ILQDOO\�
IURP�WKH�*D]LDQWHS�ZKROHVDOHU¶V�PDUNHW�KRXVH�KDV�EHHQ�QRWHG��0LQLPXP�SULFHV�IRU�
WKH� VDPH� GLDSHU� VL]H� DQG� SDFN� VL]H� KDV� EHHQ� WDNHQ� DV� UHIHUHQFH� SULFH� DQG� WKH�
VXPPDUL]HG�SULFLQJ�WDEOH�KDV�EHHQ�SURYLGHG�DW�7DEOH�������'HWDLOHG�SULFLQJ�KDV�EHHQ�
SURYLGHG�DW�$SSHQGL[�����
7KH�VHFRQG�LQIRUPDWLRQ�VRXUFH�IRU�SULFLQJ�LV�D�EDE\�GLDSHU�SURGXFHU�ZKR�GRHV�H[SRUW�
VRPH�SDUW�RI�WKHLU�SURGXFWLRQ�WR�0LGGOH�(DVW��7KH�SULFH�REWDLQHG�IURP�WKLV�VRXUFH�LV�
�����86'�IRU�����GLDSHUV��'HWDLOV�KDYH�EHHQ�JLYHQ�DW�7DEOH��������
$V�D�WKLUG�VRXUFH�RI�SULFLQJ�LQIRUPDWLRQ��WKLV�FRPHV�IURP�D�SURGXFHU��ZKROHVDOHU�ZKR�
VHOOV�GLDSHUV�XQGHU�³%XQGLHV´�EUDQG�QDPH��0RQGLDO�,QWHUQDWLRQDO��ORFDWHG�LQ�8QLWHG�
6WDWHV� RI�$PHULFD�� FODLP� WR�PDQXIDFWXUH� KLJK� TXDOLW\� GLDSHU� IRU� D� SULFH� FRQVFLRXV�
VHJPHQW�RI�WKH�PDUNHW�SODFH��,W�LV�D�GLDSHU�SURGXFHU�FRPSDQ\�DQG�RQO\�VHOOV�GLDSHUV�
WR�WKH�GLDSHU�WUDGH��,W�VHOOV�RQO\�FRQWDLQHU�ORDG�DQG�VHOOV�RQO\�WR�ZKROHVDOH�GLVWULEXWRUV�
RU� EURNHUV��'HWDLOHG� SULFH� LQIRUPDWLRQ� KDV� EHHQ�SURYLGHG�RQ�7DEOH� �����:KHQ� WKH�
LQIRUPDWLRQ�REWDLQHG�LV�DQDO\]HG��LW�FDQ�EH�FRQFOXGHG�WKDW�D�PHGLXP�VL]H�GLDSHU�FDQ�
EH� VROG� DW� D�PLQLPXP�SULFH� RI� ��������86'�DQG� LW� KDV� EHHQ�GHFLGHG� WR� WDNH� WKLV�
QXPEHU�DV�UHIHUHQFH�PLQLPXP�VDOHV�SULFH�SHU�GLDSHU��



� ���

7DEOH������&RPSDQLHV�GLDSHU�HQG�XVHU�SULFHV�DYDLODEOH�LQ�WKH�VXSHUPDUNHWV�
�

$YHUDJH�(QG�8VHU�0DUNHW�3ULFHV�IRU�0DMRU�6L]HV�
�86'�GLDSHU����9$7�GLVFRXQWHG��0DQXIDFWXUHU� %UDQG�QDPH� 1HZ�

ERUQ� 0LQL� 0LGL� 0D[L� -XQLRU�
3	*� 3DPSHUV� ������� ������� ������� ������� �������
.&� +XJJLHV� �� ������� ������� ������� �������

+D\DW�.LP\D� 0ROIL[� �� ������� ������� ������� �������
2QWH[� &DQEHEH� �� ������� ������� ������� �������
(Y\DS� (Y\EDE\� ������� ������� ������� ������� �������
5R]L� /RYH�%DE\� �� ������� ������� ������� �������
3DNVHO� %HELNR� �� ������� ������� ������� ��

.&�2YLVDQ� 3HGR� �� ������� ������� ������� �������
0HOLWD� 3XSH� �� ������� ������� ������� ��
+D]HO� 1LQQL�%HEH� �� ������� ������� ������� ��
(UXVOX� 6OHHS\� �� ������� ������� ������� ��

1R�1DPH� 1R�1DPH� �� ������� ������� ������� ��
3DNWHQ� 2QOHP�-R\IXO� �� ������� ������� ������� �������

1R�1DPH� %HOOR� �� ������� ������� �� ��
%HUNH� 3XI\� �� �� �� ������� ��

� $YHUDJH�3ULFH�� ������� ������� ������� ������� �������
� 0D[��3ULFH��� ������� ������� ������� ������� �������
� 0LQ��3ULFH�� ������� ������� ������� ������� �������
���������

�
)LJXUH������'LDSHU�HQG�XVHU�DYHUDJH�SULFHV�GHSHQGLQJ�RQ�WKH�EUDQG�QDPH�

%DE\�'LDSHU�(QG�8VHU�3ULFHV
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7DEOH������$�EDE\�GLDSHU�ZKROHVDOHU�SULFHV�DYDLODEOH�LQ�86$�
�

6L]HV�DQG�SULFHV�SHU�GLDSHU��86'��
6PDOO� 0HGLXP� /DUJH� ;�/DUJH�%XQGLHV�%DE\�'LDSHUV�

�����NJV�� �����NJV�� ������NJV�� �������NJV��
*ROG�%DE\� ������ ������� ������� �������
6LOYHU�%UDQG�%DE\�'LDSHUV� ������ ������� ������� �������
3ODWLQLXP�%UDQG�9HOFUR�'LDSHUV� ������� ������� ������� �������
8OWUD�%XQGLHV� ������� ������� ������� �������
(FRQRP\�6WDQGDUG� ������ ������� ������� �������
(FRQRP\�6WDQGDUG������XSJUDGH� ������ ������� ������� �������
3DQGD�.LGV�'LDSHUV� ������� ������� � �������
�QG�TXDOLW\��SHU�GLDSHU�� �����WR������86'�SLHFH�
3ULFLQJ�1RWHV��$GG������86'�IRU�(ODVWLF�6WUHWFK�:DLVW�RQ�6LOYHU�VWDQGDUG�GLDSHUV��$GG������
IRU�3UHPLXP�)HDWXUHV�XSJUDGH�WR�(FRQRP\�'LDSHUV�VWDQGDUG��)RU�GLDSHUV�ZLWKRXW�ZDLVWEDQG�WKH�
SULFH�LV�������86'�OHVV�SHU�XQLW��'LDSHUV�KDYH�FRWWRQ�OLNH�QRQ�ZRYHQ�EDFN�VKHHW��3RO\HW\OHQH�LV�
DOVR�DYDLODEOH�DQG�SULFH�LV��������86'�OHVV�HDFK�XQLW��
3DFNLQJ�����GLDSHUV�SHU�SDFN����SDFNV�SHU�FDVH��$OO�RXU�EDJV�DUH�PDUNHG��0DGH�LQ�WKH�86$��
6DOHV�7HUPV��3ULFHV�DUH�H[��ZRUNV�GRRU�ZDUHKRXVH�RU�IDFWRU\��0LQ��RUGHU�TXDQWLW\������IW�FRQWDLQHU�
$OO�DERYH�GLDSHUV�DUH�XOWUD�VOLP��IXOO�IHDWXUH�DQG�KDYH�HODVWLF�OHJV�DQG�HODVWLF�ZDLVW�EDQGV��'LDSHUV�
DUH�ZLWK�6$3��6XSHU�$EVRUEHQW�3RO\PHU��
(FRQRP\�6WDQGDUW�FDQ�EH�XSJUDGHG�WR�3UHPLXP��������)HDWXUHV�L�H��LQFOXGHV�6RIW�(ODVWLF�6WUHWFK�
:DLVW��EHWWHU�DEVRUEHQF\��8SJUDGH�VDPH�SULFH�DOO�VL]HV��
3ULYDWH�/DEHO�DQG�&RQWURO�ODEHO�&RQWUDFW�0DQXIDFWXULQJ�DYDLODEOH���
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)LJXUH������$�EDE\�GLDSHU�ZKROHVDOHU¶V�SULFHV�LQ�86$�
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7DEOH������%DE\�GLDSHU�VDOHV�SULFH�WR�0LGGOH�(DVW�PDUNHW�
���

6DOHV�3ULFH�

3DFNV�
SHU�VWDFN�

'LDSHUV�
SHU�SDFN�

7RWDO�
QXPEHU�RI�
GLDSHUV�SHU�

VWDFN�

6DOHV�
SULFH�SHU�
VWDFN�
�86'��

8QLW�SULFH�
�86'�GLDSHU��

�� ��� ���� ����� ��������
�
�
������'LVSRVDEOH�GLDSHU�PDUNHW�WUHQG�LQ�7XUNH\�
7KH�SULPDU\�REMHFWLYH�RI� WRGD\¶V�FRQVXPHU� LV� WR�SXUFKDVH�D�GLDSHU� WKDW�ZLOO�DEVRUE�
UHSHDWHG� LQVXOWV� ZLWKRXW� OHDNLQJ� ZKLOH� VWD\LQJ� GU\� HQRXJK� WR� HQVXUH� WKH� FKLOG¶V�
FRPIRUW��,W� LV�EHOLHYHG�WKDW�WKH�GLDSHU�PDUNHW�ZLOO�UHPDLQ�FRPSHWLWLYH�LQ�WKH�IXWXUH��
EXW�WKH�GHPRJUDSKLFV�RI�WKH�PDUNHW�ZLOO�FKDQJH��:KLOH�WKH�8�6��PDUNHW�FRPHV�WR�D�
VORZGRZQ��$VLD��(DVWHUQ�(XURSH�DQG�WKH�0LGGOH�(DVW�ZLOO�VHH�PRUH�JURZWK��DQG�IRU�
WKLV�JURZWK�WR�FRQWLQXH�LQGLYLGXDO�FRPPXQLFDWLRQ�LV�WKH�NH\��7R�DFKLHYH�PD[LPXP�
PDUNHW� SHQHWUDWLRQ�� WKHUH� LV� D� QHHG� IRU� UHJLRQDO� SURGXFW� UDQJHV� DQG� UHJLRQDO�
PDUNHWLQJ�VWUDWHJLHV�UDWKHU�WKHQ�RQH�JOREDO�VWUDWHJ\�>��@��
7KH� K\JLHQH� PDUNHW� LV� GRPLQDWHG� E\� D� IHZ� NH\� SOD\HUV�� 3URFWHU� 	� *DPEOH��
.LPEHUO\�&ODUN�DQG�+D\DW�.LP\D��2QWH[��(Y\DS�DQG�5R]L� IROORZ�XS�YHU\�FORVHO\��
%H\RQG� WKHVH� EUDQGHG� FRPSDQLHV� DUH� D� QXPEHU� RI� VPDOO� DQG� ODUJH� SULYDWH� ODEHO�
SOD\HUV�� +\JLHQH� PDUNHW� LV� TXLWH� IUDJPHQWHG� ZLWK� D� QXPEHU� RI� VPDOOHU� VFDOH�
FRPSDQLHV�VHUYLQJ�UHJLRQDO�PDUNHWV��
7LPHV�DUH�WRXJK�IRU�VXSSOLHUV�WR�WKH�K\JLHQH�PDUNHW��3ULFLQJ�SUHVVXUHV��VN\URFNHWLQJ�
UDZ�PDWHULDO� SULFHV� DQG� LQDELOLW\� WR� SDVV� WKHVH� FRVWV� WR� FRQVXPHUV� KDYH� FUHDWHG� D�
JUDYH� VLWXDWLRQ� IRU� WKH�PDQXIDFWXUHUV� RI�PDWHULDOV� WKDW� FRPSULVH� EDE\� GLDSHUV� DQG�
RWKHU�GLVSRVDEOH�K\JLHQH�SURGXFWV���
6RPH� SULYDWH� ODEHO� PDQXIDFWXUHUV� FUHGLW� WKH� VHJPHQW¶V� VXFFHVV� WR� WKH� FRPPRGLW\�
VLWXDWLRQ� RFFXUULQJ� LQ� PDQ\� QRQZRYHQV� EDVHG� FRQVXPHU� PDUNHWV�� 3URGXFWV� OLNH�
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GLDSHUV� DQG� IHPLQLQH� K\JLHQH� SURGXFWV� KDYH� ORQJ� EHHQ� FRQVLGHUHG� FRPPRGLW\� DQG�
DUH� ODUJHO\�SULFH�GULYHQ�� ,Q�8QLWHG�6WDWHV��:DO�0DUW¶V�SRVVHVVLRQ�RI� D�KLJK�TXDOLW\�
SULYDWH� ODEHO� EUDQG� LV� FRQVLVWHQW� ZLWK� D� WUHQG� DPRQJ� PDMRU� UHWDLOHUV� RI� FUHDWLQJ� D�
EUDQG�SUHVHQFH� E\�HVWDEOLVKLQJ�DQ� LGHQWLW\�ZLWKLQ� WKHLU� VWRUHV� WKURXJK�SULYDWH� ODEHO�
SURGXFWV��:KLOH�FRPPRGLW\�IRRG�SURGXFWV��QDPHO\�PLON��EUHDG�DQG�FKHHVH��FRQWLQXH�
WR� UHSUHVHQW� WKH� ODUJHVW� PDUNHWV� IRU� SULYDWH� ODEHO� SURGXFWV�� JURZWK� LQ� QRQ�IRRG�
PDUNHWV�KDV�EHHQ�PRUH�FRQVLVWHQW�LQ�UHFHQW�\HDUV�>��@��%LJ�VXSHUPDUNHWV�LQ�7XUNH\��
OLNH�0LJURV��5HDO�DQG�VLPLODU�RWKHUV�DUH�RIIHULQJ�SURGXFWV�DW�WKHLU�RZQ�EUDQG�QDPHV�
DQG�LW�KDV�EHHQ�IRUHVHHQ�WKDW�WKLV�ZLOO�KDSSHQ�WR�GLDSHUV�DV�ZHOO����
,Q�86$��PDMRU�UHWDLOHUV�DUH�QR�ORQJHU�VDWLVILHG�WR�RIIHU�SULYDWH�ODEHO�SURGXFWV�WKDW�DUH�
ORZHU� FRVW� EXW�PHGLRFUH� TXDOLW\� LPLWDWLRQV� RI� WKH� ³$�%UDQGV´�� 7KH\�QRZ� VWULYH� WR�
EXLOG� HQGXULQJ� EUDQG� HTXLW\� LQ� WKHLU� VWRUH� EUDQG� QDPHV� E\� RIIHULQJ� SURGXFWV� ZLWK�
FRQVLVWHQWO\� KLJK� TXDOLW\� DQG� VXSSRUWLQJ� WKHVH� SURGXFWV� ZLWK� DGYHUWLVLQJ� DQG�
SURPRWLRQDO� SURJUDPV�� 7KHLU� VWRUH� EUDQGV� KDYH� IHDWXUHV� WKDW� PDWFK� RU� H[FHHG� WKH�
OHDGLQJ� EUDQGV� EXW� DUH� VROG� DW� D� ORZHU� SULFH� WKDW� GHOLYHUV� H[FHOOHQW� YDOXH� WR�
FRQVXPHUV�� &RQVXPHUV� DUH� OHDUQLQJ� WR� WUXVW� WKH� TXDOLW\� DQG� YDOXH� RI� FHUWDLQ� VWRUH�
EUDQGV� DQG� DUH� EHFRPLQJ� OR\DO� EX\HUV� >��@�� 7XUNH\� LV� H[SHFWHG� WR� IROORZ� XS� WKLV�
WUHQG�DV�ZHOO��,W�VKRXOG�EH�QRWHG�WKDW�WKH�FRVW�SHU�XQLW�RI�D�GLDSHU�LV�JRLQJ�XS��EXW�WKH�
RYHUDOO� SULFH� RI� GLDSHU� LV� QRW�� ,W� LV� WKHUHIRUH� YHU\� HVVHQWLDO� WR� KDYH� D� JRRG� GLDSHU�
GHVLJQ�WR�PD[LPL]H�WKH�SURGXFW�SHUIRUPDQFH��$�JRRG�VXSSO\�FKDLQ�PDQDJHPHQW�DQG�
PDUNHWLQJ�VWUDWHJ\�LV�DOVR�LPSRUWDQW�LQ�WKLV�UHVSHFW��
����6:27�$QDO\VLV�WR�WKH�%DE\�'LDSHU�0DUNHW�6HJPHQW�LQ�7XUNH\�
$�6:27�DQDO\VLV�KDV�EHHQ�GRQH�WR�WKH�EDE\�GLDSHU�PDUNHW�VHJPHQW�LQ�7XUNH\��7KH�
PHWKRGRORJ\�LQ�GRLQJ�WKH�DQDO\VLV�LV�WKDW��D�JURXS�RI�LQGXVWULDOLVW�KDV�EHHQ�IRUPHG��,Q�
WKH�FDVH�RI�WKLV�WKHVLV�WKH�DQDO\VLV�LV�EHHQ�GRQH�LQWHUDFWLYHO\�E\�D�JURXS�RI���SHUVRQV��
7KH� PDLQ� FULWHULRQ� LQ� WKH� VHOHFWLRQ� RI� WKH� SDUWLFLSDQWV� LV� WKH� FORVHQHVV� RI� WKH�
SDUWLFLSDQW� WR� WKH� EDE\� GLDSHU� EXVLQHVV��:KLOH� RQH� RI� WKHP�ZDV� RSHUDWLQJ� D� EDE\�
GLDSHU�EXVLQHVV� DOUHDG\�� WKH�RWKHU���SHUVRQV�ZHUH�H[HFXWLYH�PDQDJHUV�RI� LQGXVWULDO�
HQWHUSULVHV�>��@��
�
�
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6WUHQJWKV�
��� ,W�LV�D�JURZLQJ�PDUNHW��7KH�DQQXDO�JURZWK�UDWH�LV�DERXW����DQG�KDV�D�PDUNHW�

SHQHWUDWLRQ�RI�����>��@��
��� &RQVXPHUV�DUH�YHU\�LPSRUWDQW�IRU�WKH�FXVWRPHUV��
��� 7KH� UDWH�RI�ELUWK� DQG� UDWLR�RI�\RXQJ�SRSXODWLRQ� LV�PXFK�KLJKHU� WKDQ�KLJKO\�

GHYHORSHG�PDUNHWV�OLNH�(XURSHDQ�&RXQWULHV�DQG�86$��
��� 'XH�WR�WKH�ORFDWLRQ��FRXQWU\��ZKHUH�WKLV�PDUNHW�VWXG\�LV�EHLQJ�FRQGXFWHG�WKH�

IXWXUH�ORRNV�SURPLVLQJ�IRU�H[SRUWLQJ�RI�GLDSHUV��7KH�QHLJKERUKRRG�FRXQWULHV�
KDYH�D�JURZLQJ�GHPDQG�WR�GLDSHUV�DV�ZHOO��

��� 7KHUH� LV� DQ� LQFUHGLEOH� UDWH� RI� UHWXUQ� IURP� UHXVDEOH� GLDSHUV� WR� GLVSRVDEOH�
GLDSHUV��:KHQ�ORRNHG�DW�WKH�GHYHORSHG�FRXQWULHV�RI�(XURSH�DQG�86$��LW�FDQ�
FOHDUO\�EH�VHHQ� WKDW� WKH�FORWK�GLDSHUV� ORVW� LWV�PDUNHW�DQG�DOPRVW�����RI� WKH�
GLDSHUV�XVHG�DUH�UHSODFHG�E\�GLVSRVDEOHV��7KLV�ZRXOG�EH�WKH�VDPH�FDVH�ZKHQ�
WKH�FRXQWU\�VXEMHFW�WR�WKLV�VWXG\�LV�FRQVLGHUHG�DV�ZHOO��

��� $OO�RI�WKH�LQYHVWPHQWV�PDGH�XS�WR�QRZ�KDV�EHHQ�VXFFHVVIXO�LQ�PDUNHWLQJ�WKHLU�
SURGXFWV� DQG� NHHS� EHLQJ� RSHUDWLRQDO�� 7KLV� LV� D� JRRG� VKRZ� WKDW� WKH� PDUNHW�
DFFHSWV�ERWK�WKH�WRS�TXDOLW\�DQG�UHODWLYHO\�SRRU�TXDOLW\��

��� 7KH�FKDQJH�LQ�SHRSOH¶V�FRQVXPSWLRQ��,Q�RWKHU�ZRUGV��WKH�GLDSHUV�DUH�QRW�RQO\�
IRU� KLJK� LQFRPH� OHYHO� VRFLHW\� RI� WKH� SRSXODWLRQ� EXW� DOVR� IRU� SHRSOH� ZKR�
UHODWLYHO\� KDV� OHVV� LQFRPH��(YHQ� WKHUH� DUH�SHRSOH� VTXHH]LQJ� WKHLU� EXGJHW� WR�
XVH�WKH�GLVSRVDEOHV�RQO\�DW�QLJKWV�IRU�OHVV�LQWHUUXSWHG�VOHHS��

��� 0RVWO\��GLDSHUV�DUH�KHOSLQJ�PRWKHU¶V�GDLO\�ZRUN�LQ�VXFK�D�SRVLWLYH�ZD\�WKDW�
WKH\�VWURQJO\� LQVLVW�RQ�XVLQJ�GLVSRVDEOHV� LQVWHDG�RI�FORWK�GLDSHUV��7KH�PDLQ�
SRVLWLYHV� LV� EHFDXVH� GLVSRVDEOH� GLDSHUV� DUH� PXFK� FRQYHQLHQW�� QR� QHHG� IRU�
FOHDQLQJ� DQG� ODXQGHULQJ�� EDE\¶V� FORWKV� VWD\� GU\� DQG� DOORZV� ORQJHU� QXUVLQJ�
SHULRGV��

��� 7KH�PDUNHW� VHJPHQW� VHUYHG� FDQQRW� EH�FODVVLILHG� DV� OX[XU\� E\� HDFK�SDVVLQJ�
GD\�� LW� LV� EHFRPLQJ� PRUH� DQG� PRUH� D� SDUW� RI� D� GDLO\� OLIH�� 7KH� PDUNHW�
SHQHWUDWLRQ�LV�LQFUHDVLQJ�UDSLGO\��

����7KHUH�DUH�QR� IRUHVHHQ�VKRUWDJHV� IRU�DQ\�RI� WKH� UDZ�PDWHULDOV� WKDW�DUH�EHLQJ�
XVHG�DW�GLDSHUV�RI�WRGD\��

�
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:HDNQHVVHV�
��� 7KH�PDUNHW�LV�SULFH�VHQVLWLYH���
��� ,I�WKH�SURGXFW�ZRXOG�FDXVH�VNLQ�LUULWDWLRQ��WKDW�FXVWRPHU�LV�ORVW�IRUHYHU��(YHQ�

LQ�VRPH�FDVHV�PRUH�WKDQ���FRQVXPHU�LV�ORVW���
��� 7KH� FRVW� RI� D� PLVWDNH� LQ� WHUPV� RI� K\JLHQH�� VRPHWKLQJ� WKDW� PD\� FDXVH�

GHUPDWLWLV�DQG�VNLQ�LUULWDWLRQ�FDQ�EH�YHU\�KLJK��7KLV�LV�FULWLFDO�HVSHFLDOO\�LI�WKH�
SURGXFW�LV�VHUYLQJ�WR�WKH�WRS�OHYHO�VHJPHQW��

��� 7KH�HTXLSPHQW�XVHG�LQ�PDQXIDFWXULQJ�DQG�SHRSOH�LQ�FKDUJH�VKDOO�EH�RSHQ�WR�
QHZ� PDUNHW� GHYHORSPHQWV�� FKDQJHV� LQ� WKH� SURGXFW� VWUXFWXUH� DQG� FXVWRPHU�
IHHGEDFNV�� )RU� LQVWDQFH�� XVH� RI� 6$3� �VXSHU� DEVRUEHQW� SRO\PHUV��� XVH� RI�
EUHDWKDEOH�EDFNVKHHW��XVH�RI�WH[WLOH�OLNH�EDFNVKHHW��XVH�RI�FUHDP�DW�WRS�VKHHW��
GHWDFKDEOH�KRRNV�HWF��

��� &XVWRPHUV� DUH� QRW� ZLOOLQJ� WR� SD\�PRUH� IRU� WKH� LPSURYHPHQWV�PDGH� RQ� WKH�
SURGXFW��

2SSRUWXQLWLHV�
��� 7KH�SURGXFW�LV�QRW�FRQVLGHUHG�WR�EH�D�SURGXFW�IRU�KLJKHU�LQFRPH�OHYHO�SHRSOH�

DQ\PRUH��
��� 7KH� UDWH� RI� PHGLXP� LQFRPH� OHYHO� LV� PXFK� KLJKHU� WKDQ� KLJK� LQFRPH� OHYHO�

VRFLHW\��0HDQLQJ�� WKH�SHQHWUDWLRQ� UDWH�ZRXOG� LQFUHDVH�E\� WKH� ODXQFK�RI� ORZ�
FRVW� SURGXFWV� SHUIRUPLQJ� DV� JRRG� DV� WKH� H[SHQVLYH� RQHV��7KH�QHHG� IRU� ORZ�
FRVW�\HW�KLJK�SHUIRUPDQFH�LV�YHU\�KLJK��

��� 3XOO�RQ�GLDSHUV��WUDLQLQJ�SDQWV��FDQ�EH�DQ�RSSRUWXQLW\�EXW�LV�VKDOO�EH�RI�KLJK�
TXDOLW\��

7KUHDWV�
��� 3RVVLEOH�ORFDO�ZDVWH�GLVSRVDO�UHJXODWLRQV�LQ�WKH�IXWXUH�PLJKW�EH�D�FKDOOHQJLQJ�

MRE��+RZHYHU�LW�VKRXOG�EH�QRWHG�WKDW�HYHQ�DW�KLJKO\�GHYHORSHG�FRXQWULHV�WKHUH�
LV�QR�DQ\�\HW��

��� /RZ�FRVW�GLVSRVDEOH�GLDSHUV�LPSRUWHG�IURP�FRXQWULHV�WKDW�FDQ�SURGXFH�UHDOO\�
DW�YHU\�ORZ�FRVWV��/LNH�GLDSHUV�WKDW�PD\�EH�LPSRUWHG�IURP�&KLQD��

��� 5XPRUV�PDGH� E\� SHRSOH�ZKR� DUH� VXSSRUWLQJ� WKH� XVH� RI� FORWK� GLDSHUV�� �L�H���
'LDSHUV�FDXVLQJ�FDQFHU��LQIHUWLOLW\��SROOXWLQJ�HQYLURQPHQW��
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��� 3HRSOH¶V� UHVLVWDQFH� WR� FKDQJH�� 7LPH�PD\� EH� QHFHVVDU\� IRU� SHRSOH� ZKR� JRW�
XVHG�WR�XVH�FORWK�GLDSHUV��

��� ,QFUHDVLQJ� QXPEHU� RI� HQWUHSUHQHXUV� LQYHVWLQJ� LQ� EDE\� GLDSHUV� SURGXFWLRQ�
PDFKLQHULHV���

�
����%XVLQHVV�3RUWIROLR�$QDO\VLV�IRU�%DE\�'LDSHU�0DUNHW�
�
,W�KDV�EHHQ�GHFLGHG�WR�XVH�D�VWUDWHJ\�GHYHORSPHQW�WRRO�DV�DQ�RUJDQL]DWLRQDO�VWUDWHJ\�
IRUPXODWLRQ�WHFKQLTXH��)RU�EDE\�GLDSHU�PDUNHW�*(�0XOWLIDFWRU�3RUWIROLR�0DWUL[�KDV�
EHHQ�XVHG�WR�KHOS�GHYHORSLQJ�RUJDQL]DWLRQ�VWUDWHJ\�WKDW�LV�EDVHG�SULPDULO\�RQ�PDUNHW�
DWWUDFWLYHQHVV�DQG�EXVLQHVV�VWUHQJWKV��,Q�WKLV�FDVH��WKH�VWUDWHJLF�EXVLQHVV�XQLW��6%8��
KDV� EHHQ� WDNHQ� DV� WKH� EDE\� GLDSHU� PDQXIDFWXULQJ� EXVLQHVV� FRYHULQJ� WKH� FRPSOHWH�
RUJDQL]DWLRQ� DQG� KDV� EHHQ� SORWWHG� RQ� D� WZR�GLPHQVLRQ� PDWUL[� DV� LQGXVWU\�
DWWUDFWLYHQHVV�DQG�EXVLQHVV�SRVLWLRQ��(DFK�RI�WKHVH�WZR�GLPHQVLRQV�DFWXDOO\�FRQVLVWV�
RI�D�YDULHW\�RI�IDFWRUV���
�
)DFWRUV�IRU�PDUNHW�DWWUDFWLYHQHVV�KDYH�EHHQ�GHWHUPLQHG�DV�IROORZV��
�� 7KH�DQQXDO�JURZWK�UDWH�RI�WKH�LQGXVWU\�LQ�7XUNH\�
�� 7KH�UDWH�RI�PDUNHW�SHQHWUDWLRQ�LQ�7XUNH\�
�� 7KH�QXPEHU�RI�QHZ�ERUQ�SHU�\HDU��\RXQJ�SRSXODWLRQ��LQ�7XUNH\�
�� 7KH�UDWH�RI�PDUNHW�SHQHWUDWLRQ�DQG�QHZ�ERUQ�SHU�\HDU�LQ�QHLJKERULQJ�FRXQWULHV��
�
)DFWRUV�IRU�EXVLQHVV�SRVLWLRQ��VWUHQJWKV��KDYH�EHHQ�GHWHUPLQHG�DV�IROORZV��
�� +LJK�SURGXFWLRQ�FDSDFLW\�IRU�ORZ�FRVW�SURGXFWV��
�� %HLQJ�DEOH�WR�VXSSO\�ORZ�WR�PHGLXP�LQFRPH�OHYHO�FRQVXPHUV��
�� /RFDWHG�DW� WKH�³JURZWK�SKDVH´�RI� WKH�SURGXFW� OLIH� F\FOH�GLDJUDP��7KLV�GLDJUDP�

KDV�EHHQ�VKRZQ�RQ�)LJXUH������
�� *RRG�ILQDQFLDO�SRVLWLRQ��
�
7KH� UDWH� RI� LQGXVWU\� JURZWK� LQ� 7XUNH\� LV� DERXW� ��� SHU� DQQXP�� DQG� KDV� D�PDUNHW�
SHQHWUDWLRQ�RI�����>��@�ZLWK�����������QHZ�ERUQ�SHU�\HDU�>��@��7KH�UDWH�RI�LQGXVWU\�
JURZWK� DQG� PDUNHW� SHQHWUDWLRQ� LQ� 1RUWK� $IULFD� FRXQWULHV� KDV� DERXW� ���� ZLWK� DQ�
DYHUDJH�DQQXDO�ELUWK�RI�����������SHU�\HDU��:KHUHDV�IRU�RWKHU�0LGGOH�(DVW�&RXQWULHV�
�/HEDQRQ�� 6\ULD�� ,UDQ�� ,UDT�� <HPHQ�� -RUGDQ�� WKHVH� YDOXHV� DUH� DERXW� ���� PDUNHW�
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SHQHWUDWLRQ� DQG� ���������� ELUWKV� SHU� \HDU�� ,W� FDQ� EH� FRQFOXGHG� WKDW� WKH� PDUNHW�
DWWUDFWLYHQHVV�LV�³KLJK´�IRU�DQ�LQYHVWPHQW�LQ�GLDSHU�PDUNHW�
�
�
�
�
�
�

)LJXUH������3URGXFW�OLIH�F\FOH�JUDSK�
$V� IRU� WKH� IDFWRUV� IRU� EXVLQHVV� VWUHQJWKV�� WR� VHUYH� SURGXFW� DW� D� ORZ� FRVW� LW� LV�
XQDYRLGDEOH�WKDW�WKHUH�ZLOO�EH�VRPH�FRPSURPLVHV�RQ�WKH�SURGXFW�SHUIRUPDQFH�ZKLFK�
ZRXOG� OHDG� D� UHODWLYHO\� OHVV� FRPSOH[� SURGXFW�� 'XH� WR� WKH� OHVV� FRPSOH[LW\� RI� WKH�
SURGXFW��WKH�PDFKLQHU\�WHFKQRORJ\�GHSHQGHG�RQ�ZRXOG�JLYH�DERXW�����WR�����GLDSHUV�
SHU�PLQXWH�DQG�D�FRQWLQXRXV�UXQ�ZRXOG�JHQHUDWH�D�KLJK�QXPEHU�RI�DEVRUEHQW�K\JLHQH�
SURGXFWV�EULQJLQJ�D�JRRG�FDVK�IORZ�WR�WKH�FRPSDQ\��
7KH� KLJK�SHUIRUPDQFH� EULQJV� KLJK� SULFHV�� :KHQ� ORRNHG� DW� WKH� 7XUNH\� PDUNHW�
HVSHFLDOO\�DW�WKH�FLW\�VXEXUEV��LW�FDQ�FOHDUO\�EH�REVHUYHG�WKDW�WKH�QR�QDPH�GLDSHUV�DUH�
VROG�RXW�RI�DQ�RSHQ�EDJ�RQH�E\�RQH���
$V�IRU�WKH�SURGXFW�OLIH�F\FOH��LW�FDQ�FOHDUO\�EH�VWDWHG�WKH�DEVRUEHQW�K\JLHQH�SURGXFWV��
PRUH�VSHFLILFDOO\�� WKH�GLDSHUV�DUH�DW� WKH�JURZWK�VWDJH�RI� LWV�SURGXFW� OLIH�F\FOH��7KLV�
VXSSRUWV� WKH� SRVLWLRQ� RI� WKH� EXVLQHVV�� 7DNLQJ� DOO� LQWR� FRQVLGHUDWLRQ�� LW� FDQ� EH�
FRQFOXGHG� WKDW� WKH�EXVLQHVV�SRVLWLRQ� �VWUHQJWK��FDQ�EH�GHILQHG�DV�³PHGLXP´��:KHQ�
WKLV� LV� VKRZQ� RQ� D� *(� PXOWLIDFWRU� %XVLQHVV� 3RUWIROLR� 0DWUL[�� WKH� EDE\� GLDSHU�
EXVLQHVV�IDOOV�DW�WKH�³LQYHVW�JURZ´�VHFWLRQ�RI�WKH�PDWUL[���
�
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�
�
�

�
�
�
�
�

)LJXUH������*(�PXOWLIDFWRU�EXVLQHVV�SRUWIROLR�DQDO\VLV�>��@�
�

6LPLODUO\�� WR� ORFDWH� WKH�GLDSHU�PDQXIDFWXULQJ� LQYHVWPHQW�RQ�D�6PDOO�%XVLQHVV�8QLW�
0RGHO� 0DWUL[�� WKH� PDWXULW\� RI� WKH� LQGXVWU\� DQG� WKH� FRPSHWLWLYH� SRVLWLRQ� RI� WKH�
FRPSDQ\� KDV� WR� EH� GHILQHG�� $V� LW� LV�PHQWLRQHG� DERYH�� WKH� EDE\� GLDSHU� PDUNHW� LV�
FXUUHQWO\�DW�WKH�EHJLQQLQJ�RI�WKH�³JURZWK´�SKDVH�RI�LWV�SURGXFW�OLIH�F\FOH��6LQFH�WKH�
FRPSDQ\�KDV�D�VWUDWHJ\�WR�SURGXFH�GLDSHUV�RI�ORZ�FRVW�WR�VHOO�ORZ�WR�PHGLXP�LQFRPH�
OHYHO� IDPLOLHV� DQG� GHYHORSLQJ� QHLJKERULQJ� FRXQWULHV�� LW� FDQ� EH� GHILQHG� WKDW� WKH�
FRPSHWLWLYH� SRVLWLRQ� RI� WKH� FRPSDQ\� ZRXOG� KDYH� D� IDYRUDEOH� HYHQ� D� VWURQJ�
FRPSHWLWLYH� SRVLWLRQ�� � 2Q� )LJXUH� ������ WKH� ³GLDSHU� FLUFOH´� ORFDWHV� RQ� WKH� ³EXLOG´�
VHFWLRQ� RI� WKH� PDWUL[� ZKLFK� VXSSRUWV� DQ� LQYHVWPHQW� WR� EH� PDGH� DFFRUGLQJ� WR� WKH�
FRUSRUDWH�VWUDWHJ\�PDGH��
�

�

�

�

�

�

�

�

)LJXUH������6PDOO�EXVLQHVV�XQLW�PRGHO�PDWUL[�>��@�

/HDGLQJ %XLOG %XLOG %XLOG %XLOG
6WURQJ %XLOG %XLOG %XLOG 0DLQWDLQ

)DYRUDEOH %XLOG %XLOG 0DLQWDLQ /LTXLGDWH
7HQDEOH %XLOG 0DLQWDLQ /LTXLGDWH /LTXLGDWH
:HDN 0DLQWDLQ /LTXLGDWH /LTXLGDWH /LTXLGDWH

1RQYLDEOH /LTXLGDWH /LTXLGDWH /LTXLGDWH /LTXLGDWH
(PEU\RQLF *URZWK 0DWXULW\ $JLQJ

6WUDWHJLF�%XVLQHVV�8QLW�0RGHO

&R
PS

HWLW
LYH

�3R
VLWL

RQ

,QGXVWU\�0DWXULW\

GLDSHU

+LJK 6HOHFWLYH�
,QYHVWPHQW ,QYHVW�*URZ ,QYHVW�*URZ

0HGLXP +DUYHVW�'LYHVW 6HOHFWLYH�
,QYHVWPHQW ,QYHVW�*URZ

/RZ +DUYHVW�'LYHVW +DUYHVW�'LYHVW 6HOHFWLYH�
,QYHVWPHQW

/RZ 0HGLXP +LJK

*(�0XOWLIDFWRU�%XVLQHVV�3RUWIROLR�0DWUL[

,QGXVWU\�$WWUDFWLYHQHVV

%X
VLQ

HVV
�3R

VLWL
RQ

GLDSHU
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����6HOHFWLRQ�RI�WKH�0DUNHW�6HJPHQW�WR�EH�6HUYHG�
,Q� WKLV� VWXG\�� D� TXDOLWDWLYH� PDUNHWLQJ� UHVHDUFK� KDV� EHHQ� GRQH� E\� PHDQV� RI� IRFXV�
JURXSV�� LQWHUYLHZV� DQG� OLWHUDWXUH� VXUYH\�� 7KH� VWXG\� UHYROYHV� DURXQG� REVHUYLQJ�
FRPSHWLWRUV��UHYLHZLQJ�WKH�PDUNHW�VWUXFWXUH�DQG�XQGHUVWDQGLQJ�HFRQRPLF�WUHQGV�WKDW�
PDNH�XS� WKH�EXVLQHVV�HQYLURQPHQW��$OO�PDJD]LQHV�DQG� MRXUQDOV� UHJDUGLQJ� WKH�EDE\�
GLDSHU�EXVLQHVV�KDYH�EHHQ�UHYLHZHG��
7KH� SHUVRQDO� LQWHUYLHZV� DUH� FRQGXFWHG� RQH�RQ�RQH� DQG� ODVWHG� EHWZHHQ� ��� DQG� ���
PLQXWHV��7KH�ULFK�GHSW�RI�LQIRUPDWLRQ�SURYHG�WKDW�LW�LV�WKH�EHVW�PHWKRG�IRU�LQ�GHSWK�
SURELQJ� RI� SHUVRQDO� RSLQLRQV�� EHOLHIV� DQG� YDOXHV�� $QRWKHU� DGYDQWDJH� WKLV� PHWKRG�
EURXJKW� LV� WKDW� WKHUH�ZDV� QR� VRFLDO� SUHVVXUH� RQ� UHVSRQGHQWV� WR� FRQIRUP� DQG� WKHUH�
ZHUH� QR� JURXS� G\QDPLFV�� $V� IRU� WKH� IRFXV� JURXS�� D� JURXS� RI� �� SHRSOH� KDG� DQ�
LQWHUDFWLYH� JURXS� GLVFXVVLRQ�� ,W� WRRN� DERXW� �� KRXU� DQG� ��� PLQXWHV�� LW� KDV� EHHQ�
REVHUYHG� WKDW�JURXS�G\QDPLFV�DUH�XVHIXO� LQ�GHYHORSLQJ�QHZ�VWUHDPV�RI� WKRXJK�DQG�
FRYHULQJ�DQ�LVVXH�WKRURXJKO\��
,Q�GHYHORSHG�FRXQWULHV��SDUHQW�RI�\RXQJ�FKLOGUHQ�QRZ�KDYH�JRRG�GLVSRVDEOH�GLDSHUV�
WKDW�DUH�VRIW��ILW�ZHOO��ORRN�JRRG��KDYH�FDUWRRQ�FKDUDFWHUV�GHSLFWHG�RQ�WKHP�DQG�PD\�
HYHQ� KHOS� SUHYHQW� GLDSHU� UDVK�� 7KLV� DOO� FRPHV� DW� D� FRVW� RI� DERXW� ���86� FHQWV� SHU�
GLDSHU�IRU�WKH�VWDQGDUG��VL]H����EUDQGHG�GLDSHU��3UHPLXP�GLDSHUV��VL]H����UXQ�DERXW�
���8�6��&HQWV�SHU�GLDSHU��,I�RQH�DVVXPHV�WKDW�ILYH�VWDQGDUG�VL]H�GLDSHUV�DUH�XVHG�SHU�
GD\��WKDW�WUDQVODWHV�LQWR�����86'�SHU�\HDU�>��@��:KHQ�ORRNHG�DW�WKH�SULFHV�LQ�7XUNH\��
IRU�D�VLPLODU�TXDOLW\�EDE\�GLDSHU�LQ�VDOH�DW� WKH�PDUNHW�VKHOYHV�DUH�VROG�DW�D�SULFH�RI�
DERXW����8�6��FHQWV�DQG�DUH�FRQVLGHUHG� WR�EH�YHU\�KLJK�SULFH� LQ� WKH�7XUNH\�PDUNHW�
SODFH��$� NH\� WDUJHW� IRU� WKH� FRPSDQ\� VKDOO� EH� WR� EH� DEOH� WR� DQVZHU� UHWDLO� SDUWQHUV¶�
UHTXHVWV�IRU�SURGXFWV�WKDW�LPLWDWH�WKH�OHDGLQJ�EUDQGV���
:KLOH� FRPPRGLW\� IRRG� SURGXFWV�� QDPHO\� PLON�� EUHDG� DQG� FKHHVH�� FRQWLQXH� WR�
UHSUHVHQW�WKH�ODUJHVW�PDUNHWV�IRU�SULYDWH�ODEHO�SURGXFWV��JURZWK�LQ�QRQ�IRRG�PDUNHWV�
KDV�EHHQ�PRUH�FRQVLVWHQW� LQ� UHFHQW�\HDUV��7KLV�ZRXOG�EH�D�JRRG�PDUNHW� WR� VHOO� ELJ�
YROXPHV� RI� VXSHUPDUNHW� EUDQGHG� GLDSHUV�� 7XUNH\� PDUNHW� LV� VWLOO� OLPLWHG� E\� ORZ�
LQFRPHV�DQG�WKH�DYDLODELOLW\�RI�SURGXFWV�SDUWLFXODUO\�LQ�UXUDO�DUHDV��7KHUHIRUH�WKLV�FDQ�
SURYLGH�D�JRRG�RSSRUWXQLW\�IRU�VDOHV��
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$OVR� WKH� QHLJKERULQJ� FRXQWULHV� FDQ� EH� D� YHU\� JRRG� PDUNHW�� 0(1$� FRXQWULHV�
FRPSULVH� ����PLOOLRQ� SHRSOH��0(1$�PDUNHWV� IRU� GLDSHUV� DUH� SXW� DW� DQ� DQQXDO� ����
ELOOLRQ�SLHFHV�ZLWK�SHQHWUDWLRQ�UDWHV�DYHUDJLQJ�����>��@��
%\�WDNLQJ�DOO�WKHVH�LQWR�FRQVLGHUDWLRQ��LW�KDV�EHHQ�GHFLGHG�WR�PDNH�D�SURGXFWLRQ�WKDW�
ZRXOG�VHUYH�WR�ORZ�WR�PHGLXP�LQFRPH�OHYHO�SRSXODWLRQ�RI�WKH�FRXQWU\��ZKLOH�PDNLQJ�
EXVLQHVV� FRRSHUDWLRQ�ZLWK� OHDGLQJ� VXSHUPDUNHW� EUDQGV� RI�7XUNH\� WR� VXSSO\� GLDSHUV�
XQGHU�WKHLU�EUDQG�QDPH�VR�WKDW�LQFUHDVH�WKH�YROXPH��)RU�WKLV�SXUSRVH��WKH�$QDWROLDQ�
VLGH�RI�7XUNH\�VHHPV�WR�SURYLGH�EHWWHU�RSSRUWXQLWLHV��$V�IRU� WKH�H[SRUWDWLRQ�� LW�KDV�
EHHQ�IRUHVHHQ�WKDW�DIWHU�VWDUWLQJ�SURGXFWLRQ��WKH�ELJJHVW�SRWHQWLDO�PDUNHW�WKDW�ZRXOG�
UHTXLUH�GLDSHUV�DUH�WR�EH�WKH�VRXWKHDVW�QHLJKERUV�RI�7XUNH\���
����9LVLRQ�DQG�0LVVLRQ�6WDWHPHQWV�
$FFRUGLQJ�WR�WKH�VHOHFWLRQ�PDGH��LW�KDV�EHHQ�GHFLGHG�WR�GHILQH�D�YLVLRQ�DQG�PLVVLRQ�
VWDWHPHQW��7KHVH�DUH�DV�IROORZV��
9LVLRQ�6WDWHPHQW��%H�D�JOREDO�VXSSOLHU�RI�EDE\�GLDSHUV�SURGXFLQJ�DEVRUEHQW�K\JLHQH�
SURGXFWV�WR�DOO�IURP�KLJK�HQG�XVHUV�WR�ORZ�HQG�XVHUV��
0LVVLRQ� VWDWHPHQW�� 3URGXFH� DEVRUEHQW� K\JLHQH� SURGXFWV� WR� SURPRWH� DEVRUEHQW�
K\JLHQH� SURGXFWV� XVDJH� DW� ORZ� DQG� PHGLXP� LQFRPH� OHYHO� VHJPHQWV� DW� ORFDO� DQG�
SURJUHVVLYHO\� H[SRUW� QHLJKERULQJ� FRXQWULHV� DQG� JURZ� EXVLQHVV� WR� FRYHU� DOO�
SHUIRUPDQFH�OHYHO�SURGXFWV�VWDUWLQJ�IURP�ORZ�WR�WRS�SHUIRUPDQFH�SURGXFWV��
�����&RQFOXVLRQ�
0DUNHWLQJ�UHVHDUFK�WHFKQLTXHV�KDV�EHHQ�UHYLHZHG�DQG�VWUDWHJLF�PDQDJHPHQW�SURFHVV�
KDV�EHHQ�H[SODLQHG��6:27�DQDO\VLV�KDV�DOVR�EHHQ�H[SODLQHG��$�OLWHUDWXUH�VXUYH\�KDV�
EHHQ�PDGH�RQ�ZRUOGZLGH�GLVSRVDEOH�GLDSHU�PDUNHW�DQG�EDE\�GLDSHU�PDUNHW�LQ�7XUNH\�
KDV� EHHQ� VWXGLHG��'LDSHU� FRQVXPSWLRQ��PDUNHW� SRVLWLRQ�� DQG� JURZWK� UDWH� KDV� EHHQ�
GHWHUPLQHG�DQG�WKH�WUHQG�LQ�GLDSHU�EXVLQHVV�KDV�EHHQ�IROORZHG��'LDSHU�SURGXFHUV�LQ�
7XUNH\��WKHLU�ORFDWLRQV��HVWLPDWHG�PDUNHW�VKDUHV�DQG�PDUNHW�SULFHV�RI�WKHLU�SURGXFWV�
KDYH� EHHQ� LGHQWLILHG�� 7KHQ� D� 6:27� DQDO\VLV� KDV� EHHQ� PDGH� WR� WKH� EDE\� GLDSHU�
PDUNHW�VHJPHQW�LQ�7XUNH\�DQG�EXVLQHVV�SRUWIROLR�DQDO\VLV�KDV�EHHQ�PDGH��$FFRUGLQJ�
WR� WKH�UHVXOWV��VHOHFWLRQ�RI� WKH�PDUNHW�VHJPHQW� WR�EH�VHUYHG�LV�PDGH�DQG�YLVLRQ�DQG�
PLVVLRQ�VWDWHPHQWV�KDYH�EHHQ�IRUPHG�DFFRUGLQJ�WR�WKH�EXVLQHVV�VWUDWHJ\�PDGH��
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&+$37(5���
7(&+1,&$/�	�23(5$7,21$/�)($6,%,/,7<���

7(&+12/2*<�6(/(&7,21�
�
����,QWURGXFWLRQ�
,Q�WKLV�FKDSWHU��DQ�LQWURGXFWLRQ�WR�WHFKQLFDO�IHDVLELOLW\�LV�PDGH�DQG�WKH�TXHVWLRQV�WKDW�
QHHG� WR�EH�UHSOLHG� WR�PDNH�D� WHFKQLFDO�IHDVLELOLW\�IRU�UHDO� OLIH�HQYLURQPHQWV�ZLOO�EH�
JLYHQ�� 6WUDWHJLF� WHFKQRORJ\� PDQDJHPHQW�� WHFKQRORJ\� SRUWIROLR� DQG� LQWHJUDWLQJ�
WHFKQRORJ\�DQG�EXVLQHVV�SRUWIROLRV�ZLOO�EH�H[SODLQHG��7KH�WHFKQRORJ\�IRU�EDE\�GLDSHU�
PDQXIDFWXULQJ�LV�VHOHFWHG�LQ�WKLV�FKDSWHU��&RVW�EHQHILW�DQDO\VLV�LV�XVHG�IRU�WHFKQRORJ\�
VHOHFWLRQ��7KH�IORZFKDUW�RI�WKH�ZRUN�GRQH�LV�JLYHQ�LQ�EHORZ�ILJXUH��

�
)LJXUH�����)UDPHZRUN�RI�&KDSWHU���

([SODQDWLRQ�RI��7HFKQLFDO�)HDVLELOLW\�
$QDO\VLV

([SODQDWLRQ�RI�WKH�PHWKRGRORJ\�XVHG�
LQ�WKLV�&KDSWHU�DQG�OLWHUDWXUH�VXUYH\

,QWURGXFWLRQ�WR�WKH�WHFKQRORJ\�WR�EH�
VHOHFWHG

7HFKQRORJ\�VHOHFWLRQ��&DVH�PDGH

&RQFOXVLRQV &RQFOXVLRQV�IRU�WKH�WHFKQRORJ\�VHOHFWLRQ�
SUREOHP

:KDW�LV�WHFKQLFDO�IHDVLELOLW\�DQG�ZKLFK�
TXHVWLRQV�DUH�H[SHFWHG�WR�EH�DQVZHUHG�LQ�
D�WHFKQLFDO�IHDVLELOLW\"�6WUDWHJLF�EXVLQHVV�
PDQDJHPHQW�DQG�PDWFKLQJ�EXVLQHVV�
SRUWIROLR�DQG�WHFKQRORJ\�SRUWIROLR�

+RZ�LV�D�GLDSHU�SURGXFHG�DQG�ZKDW�DUH�
WKH�SHUIRUPDQFH�WHVWV�IRU�LW�:KDW�LV�WKH�
PDUNHW�FRQGLWLRQ�LQ�WKH�GLDSHU�
PDFKLQHU\�PDQXIDFWXUHUV�DQG�ZKR�DUH�
WKH�SRWHQWLDO�PDQXIDFWXUHUV
'HWHUPLQLQJ���SRWHQWLDO�YHQGRUV�DQG�
VROYLQJ�WKH�YHQGRU�VHOHFWLRQ�SUREOHP�E\�
XVLQJ�WKH�PHWKRGRORJ\�H[SODLQHG

&RVW�EHQHILW�DQDO\VLV����������������������������������
+RZ�WR�DQG�ZKHQ�WR�PDNH�LW"������������������������������
$�OLWHUDWXUH�VXUYH\
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����7HFKQLFDO�)HDVLELOLW\�
7KH� WHFKQLFDO� IHDVLELOLW\� DQDO\VLV� LV� FULWLFDO� WR� HDFK� IHDVLELOLW\� VWXG\�� 7KLV� DQDO\VLV�
LQYROYHV�D�UHYLHZ�RI�DOO�IDFWRUV�WKDW�PDNHV�WKH�SURGXFW�KDSSHQ��ULJKW�XS�XQWLO�LW�OHDYHV�
WKH�RULJLQDO�RZQHU
V�FRQWURO��RU�XQWLO�VRPHRQH�HOVH�WDNHV�ILQDQFLDO�UHVSRQVLELOLW\�IRU�LW��
7HFKQLFDO� IHDVLELOLW\� VKRXOG� EH� EDVHG� RQ� YHULILDEOH� GDWD� DQG� FRQWDLQ� VXIILFLHQW�
LQIRUPDWLRQ� DQG� DQDO\VLV� VR� WKDW� DQ� HYDOXDWLRQ� PD\� EH� PDGH� RQ� WKH� WHFKQLFDO�
IHDVLELOLW\�RI�DFKLHYLQJ�WKH�OHYHOV�RI�LQFRPH�RU�SURGXFWLRQ�WKDW�ZRXOG�EH�SURMHFWHG�LQ�
ILQDQFLDO� VWDWHPHQWV�� 7KHUH� DUH� VHYHUDO� TXHVWLRQV� WKDW� QHHG� WR� EH� DQVZHUHG� DQG�
VHYHUDO� GHFLVLRQV� WR� EH� JLYHQ� GXULQJ� WKH� SURFHVV� RI� D� WHFKQLFDO� DQG� RSHUDWLRQDO�
IHDVLELOLW\�� 'HSHQGLQJ� RQ� WKH� YHQWXUH�� \RX� PD\� QHHG� WR� DQVZHU� WKH� IROORZLQJ�
TXHVWLRQV�>�@���7KHVH�TXHVWLRQV�KDV�EHHQ�XVHG�WR�EULQJ�XS�LGHDV�DQG�WR�HYDOXDWH�WKH�
FRQGLWLRQV�PRUH�DFFXUDWHO\�GXULQJ� WKH� IDFHV� WR�IDFH�FRPPXQLFDWLRQV�DQG� WKH�JURXS�
GLVFXVVLRQV�PDGH�LQ�WKH�SKDVH�RI�WKLV�FDVH�VWXG\���

������4XHVWLRQV�UHODWHG�WR�SURGXFWLRQ���SURFHVVLQJ�VLWH��

�� &DQ� RXU� SURGXFW� RU� VHUYLFH� EH� RIIHUHG� RU� SURGXFHG� LQ� WKH� VHOHFWHG� �RU� DW� HDFK�
DOWHUQDWLYH��ORFDWLRQ"��

�� :KDW�PLQLPXP�VL]H�IDFLOLW\�LV�UHTXLUHG"��
�� 'RHV� WKH�SURGXFWLRQ�VLWH�KDYH� WKH�GHVLUHG�FKDUDFWHULVWLFV� DQG�DYDLODEOH�XWLOLWLHV��

WUDQVSRUWDWLRQ�IDFLOLWLHV��HWF��IRU�WKH�SURSRVHG�SURGXFWLRQ�IDFLOLW\"��
�� :KDW�DUH�XWLOLWLHV�UHTXLUHPHQWV��L�H��XVH�DQG�DYDLODELOLW\��FRVWV��ORFDO�FRPSHWLWLRQ��

ZDWHU��VHZDJH��SRZHU�DQG�IXHO"��
�� :KDW�DUH�WKH�WUDQVSRUWDWLRQ�UHTXLUHPHQWV��L�H��URDG�VHUYLFH�WR�WKH�VLWH��UDLO�DQG�DLU�

VHUYLFH� QHFHVVLW\� DQG� DYDLODELOLW\�� WUDQVSRUWDWLRQ� UDWH�� GLVWDQFH� WR� SULPDU\�
PDUNHWV�� VSHFLDO� KDQGOLQJ� UHTXLUHPHQWV� �WHPSHUDWXUH�KXPLGLW\� FRQWURO�� GHOLYHU\�
GHDGOLQHV�"��

�� :KDW�WKH�ODERU�UHTXLUHPHQWV�� L�H��DYDLODELOLW\��VNLOOV��DVVHVV�WKH�VSHFLILF�TXDQWLW\�
DQG�W\SH�RI�ODERU�UHTXLUHG�"�:KDW�DUH�WKH�H[SHFWHG�ZDJH�UDWHV"��

�� :KDW�LV�WKH�FOLPDWH��VRLO�W\SH��DFUHDJH�QHHGHG�>�@"�
������4XHVWLRQV�UHODWHG�WR�VXSSO\�FKDLQ��

�� :KDW�DUH�WKH�UHTXLUHG�LQSXWV�DYDLODEOH"��
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�� :KDW�DERXW�TXDOLW\��WLPLQJ�DQG�SULFH"��
�� +RZ�IDU�DZD\�DUH�WKH�LQSXWV"��
�� 'R�DOWHUQDWLYH�LQSXWV�H[LVW"��
�� +RZ�GHSHQGDEOH�DUH�WKH�LQSXW�VXSSOLHUV"��
�� :KDW�DOWHUQDWLYHV�H[LVW�IRU�LQSXW�VXSSOLHUV"��
�� 'R�ORQJ�WHUP�DJUHHPHQWV�H[LVW�>�@"�
������4XHVWLRQV�UHODWHG�WR�WHFKQRORJ\��HTXLSPHQW�DQG�EXLOGLQJ��

�� :KDW�PDFKLQHU\�DQG�HTXLSPHQW�LV�QHHGHG"��
�� :KDW�DUH�WKH�WHFKQRORJ\�QHHGV�IRU�WKH�SURSRVHG�EXVLQHVV"��
�� :KHQ�DQG�ZKHUH�FDQ�WKH�WHFKQRORJ\�DQG�HTXLSPHQW�EH�REWDLQHG"��
�� :KDW�GRHV�WKH�WHFKQRORJ\�DQG�HTXLSPHQW�FRVW"��
�� :LOO�WKH�WHFKQRORJ\�DFKLHYH�LQWHQGHG�LQFRPH�DQG�SURGXFWLRQ�OHYHOV"��
�� :KDW�WHFKQLFDO�NQRZ�KRZ�LV�DYDLODEOH"��
�� :KDW�DUH�WKH�UHTXLUHPHQWV�IRU�WKH�VWRUDJH�DUHD�IRU�ILQLVKHG�SURGXFW��UDZ�PDWHULDO�

DQG�LQYHQWRU\"��
�� :KDW� DUH� WKH� PDLQWHQDQFH� UHTXLUHPHQWV�� L�H�� UHTXLUHG� WRROV� DQG� HTXLSPHQW��

UHTXLUHG�VSDFH�IRU�RSHUDWLRQ�HWF�>�@�"�
������4XHVWLRQV�UHODWHG�WR�RSHUDWLRQDO�DVVHVVPHQW��
�� :KDW�LV�WKH�SURGXFWLRQ�F\FOH"��
�� :KLFK�SURGXFWLRQ�PHWKRG� LV� UHTXLUHG� LQ� WHUPV�RI� DXWRPDWLRQ�� VHPL�DXWRPDWLRQ�

DQG�WUDGLWLRQDO�SURGXFWLRQ"��
�� +RZ� DVVHWV� VKRXOG� EH� DOORFDWHG� DQG� LQWHUDFWHG�� L�H�� KXPDQ� UHVRXUFHV�� ILQDQFLDO�

UHVRXUFHV��NQRZ�KRZ��HWF���
�� :KDW�LV�WKH�VSHFLILF�ORFDWLRQ�RI�HDFK�DVVHW"�+RZ�DUH�WKH\�JRLQJ�WR�LQWHUDFW"��
�� :KDW�DUH�WKH�ORJLVWLFV�UHTXLUHPHQWV"��
�� :KR�DUH�\RX�VXSSOLHUV"�$UH�WKH\�UHOLDEOH"�(YDOXDWH�WHUPV�DQG�FRQGLWLRQV���
�� :KDW�LV�WKH�RUJDQL]DWLRQDO�FKDUW�WR�EH�DGRSWHG"��
�� :KHUH�ZLOO� WKH�DFFRXQWLQJ�DQG�DGPLQLVWUDWLRQ�SURFHVV�WDNH�SODFH"�:KR�LV�JRLQJ�

WR�PDQDJH�WKHVH�UHVSRQVLELOLWLHV"�,V�LW�LQWHUQDOO\�RU�H[WHUQDOO\"��
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�� :KDW� DUH� WKH� ULVN� PDQDJHPHQW� WRROV"� &RQVLGHU� RQH� RU� D� FRPELQDWLRQ� RI� WKH�
IROORZLQJ� WRROV�� LQVXUDQFH�� SURGXFW� GLYHUVLILFDWLRQ�� SURFHVV� VWDQGDUGL]DWLRQ�� HWF�
>�@��

����6WUDWHJLF�7HFKQRORJ\�0DQDJHPHQW�
2QH� NH\� WDVN� RI� WKH� JHQHUDO� PDQDJHU� LV� WR� DFTXLUH� GHYHORS� DQG� DOORFDWH� DQ�
RUJDQL]DWLRQ¶V�UHVRXUFHV��7HFKQRORJ\�LV�D�UHVRXUFH�RI�SDUDPRXQW�LPSRUWDQW�WR�PDQ\�
RUJDQL]DWLRQV��PDQDJLQJ�WKLV�UHVRXUFH�IRU�FRPSHWLWLYH�DGYDQWDJH�HQWDLOV�LQWHJUDWLQJ�LW�
ZLWK�WKH�ILUP¶V�VWUDWHJ\�>�����@��
������,QWHJUDWLQJ�WHFKQRORJ\�DQG�VWUDWHJ\�
7KH� SHUVSHFWLYH� RQ� VWUDWHJ\� FDQ� EH� SRVLWLYH� YHUVXV� QRUPDWLYH� YLHZV� RU� SURGXFW�
PDUNHW�YHUVXV�UHVRXUFH�EDVHG�YLHZV��7KHVH�DUH�EULHIO\�H[SODLQHG�EHORZ��
7KH�SRVLWLYH�YLHZ�RI�VWUDWHJ\�LV�FRQFHUQHG�ZLWK�WKH�ILUP¶V�DFWXDO�VWUDWHJ\�DQG�KRZ�LW�
FRPHV� WR� EH�� 7KH� QRUPDWLYH� YLHZ�� RQ� WKH� RWKHU� KDQG�� LV� FRQFHUQHG�ZLWK� ZKDW� WKH�
ILUP¶V�VWUDWHJ\�VKRXOG�EH��
$V� IRU� WKH� SURGXFW�PDUNHW� YHUVXV� UHVRXUFH�EDVHG� SHUVSHFWLYH� RQ� VWUDWHJ\�� 7KH�
3URGXFW�PDUNHW�YLHZ�RI�VWUDWHJ\�LV�SULPDULO\�FRQFHUQHG�ZLWK�KRZ�WKH�ILUP�FRPSHWHV�
ZLWK� LV� SURGXFWV� DQG� VHUYLFHV�� 7KH� UHVRXUFH� EDVHG� YLHZ� RI� VWUDWHJ\� LV� FRQFHUQHG�
SULPDULO\� ZLWK� KRZ� WKH� ILUP� FDQ� VHFXUH� WKH� IDFWRUV� QHHGHG� WR� FUHDWH� WKH� FRUH�
FRPSHWHQFLHV� DQG� FDSDELOLWLHV� WKDW� IRUP� WKH� EDVLV� IRU� HVWDEOLVKLQJ� DQG� VXVWDLQLQJ�
FRPSHWLWLYH�DGYDQWDJH��6WUDWHJ\�LV�LQKHUHQWO\�D�IXQFWLRQ�RI�WKH�TXDQWLW\�DQG�TXDOLW\�RI�
D� ILOP¶V�FDSDELOLWLHV��6WUDWHJ\�ZLWKRXW�FDSDELOLWLHV�KDV�QR� IRUFH��2Q�WKH�RWKHU�KDQG��
FDSDELOLWLHV� ZLWKRXW� VWUDWHJ\� UHPDLQ� DLPOHVV�� 6WUDWHJ\� DVNV� WKH� TXHVWLRQV�� +RZ� GR�
FRPSHWHQFLHV� DQG� FDSDELOLWLHV� KHOS� FUHDWH� DQG� VXVWDLQ� FRPSHWLWLYH� DGYDQWDJH"�
6WUDWHJ\�WKXV�DUWLFXODWHV�WKH�ZD\V�LQ�ZKLFK�WKH�RSSRUWXQLWLHV�WKDW�DUH�FUHDWHG�E\�WKH�
ILUP¶V�FDSDELOLWLHV�FDQ�EH�H[SORLWHG�>�����@��
������&RQQHFWLQJ�WHFKQRORJ\�DQG�VWUDWHJ\�
7HFKQRORJ\�LV�DQ�LPSRUWDQW�HOHPHQW�RI�EXVLQHVV�GHILQLWLRQ�DQG�FRPSHWLWLYH�VWUDWHJ\��
7HFKQRORJ\� LV� DPRQJ� WKH� PRVW� SURPLQHQW� IDFWRUV� WKDW� GHWHUPLQH� WKH� UXOHV� RI�
FRPSHWLWLRQ�>��@��
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��������7HFKQRORJ\�DQG�FRPSHWLWLYH�VWUDWHJ\��
3RUWHU¶V�>��@�³JHQHULF�VWUDWHJLHV´�FRQFHSW�LV�D�ZLGHO\�XVHG�IUDPH�ZRUN�IRU�FODVVLI\LQJ�
FRPSHWLWLYH� VWUDWHJLHV�� 7KH� JHQHULF� VWUDWHJLHV� DUH� LQGXVWU\� ZLGH� GLIIHUHQWLDWLRQ��
IRFXVHG�GLIIHUHQWLDWLRQ�� LQGXVWU\�ZLGH� FRVW� OHDGHUVKLS�� DQG� IRFXVHG�FRVW� OHDGHUVKLS��
&RPSDQLHV� SXUVXLQJ� LQGXVWU\� ZLGH� GLIIHUHQWLDWLRQ� VHHN� VXVWDLQDEOH� FRPSHWLWLYH�
DGYDQWDJH� LQ� D� EURDG� UDQJH� RI� LQGXVWU\� VHJPHQWV� WKURXJK� RIIHULQJ� SURGXFWV� RU�
VHUYLFHV� WKDW� DUH�EHWWHU� WKDQ� WKRVH�RI�FRPSHWLWRUV� LQ� WHUPV�RI�TXDOLW\��SHUIRUPDQFH��
IHDWXUHV� GHOLYHU\�� VXSSRUW� DQG� VR� RQ�� &RPSDQLHV� SXUVLQJ� IRFXVHG� GLIIHUHQWLDWLRQ�
DWWHPSW� WR� DFKLHYH� VLPLODU� VXVWDLQDEOH� FRPSHWLWLYH� DGYDQWDJH� LQ� D� QDUURZ� VHW� RI�
LQGXVWU\� VHJPHQWV�� 2QH� REMHFWLYH� LQGLFDWLRQ� RI� KDYLQJ� DFKLHYHG� GLIIHUHQWLDWLRQ� LV�
FXVWRPHUV¶� ZLOOLQJQHVV� WR� SD\� D� SUHPLXP� SULFH�� &RPSDQLHV� SXUVLQJ� LQGXVWU\�ZLGH�
FRVW�OHDGHUVKLS�VHHN�VXVWDLQDEOH�FRPSHWLWLYH�DGYDQWDJH�LQ�D�EURDG�UDQJH�RI�LQGXVWU\�
VHJPHQWV�WKURXJK�RIIHULQJ�DW�ORZHU�SULFHV�SURGXFWV�RU�VHUYLFHV�WKDW�DUH�FRPSDUDEOH�WR�
WKRVH�RI�FRPSHWLWRUV�RQ�WKH�UHOHYDQW�VHW�RI�GLPHQVLRQ�WKDW�RI�FRQFHUQ�WR�FXVWRPHUV��
&RPSDQLHV� SXUVLQJ� IRFXVHG� FRVW� OHDGHUVKLS� DWWHPSW� WR� DFKLHYH� VLPLODU� VXVWDLQDEOH�
FRPSHWLWLYH� DGYDQWDJH� LQ� D� QDUURZ� VHW� RI� LQGXVWU\� VHJPHQWV�� 7R� EH� YLDEOH�� D�
FRPSDQ\¶V� FRVW� OHDGHUVKLS�VWUDWHJ\�PXVW�EH�EDVHG�RQ�SRVVHVVLQJ�D� ORZHU�GHOLYHUHG�
FRVW�LQIUDVWUXFWXUH�>��@��
��������7HFKQRORJ\�DQG�SURGXFW�PDUNHW�VWUDWHJ\�
$�ILUP¶V�VWUDWHJ\�LV�H[SUHVVHG�LQ�WKH�SURGXFWV�DQG�VHUYLFHV�LW�EULQJV�WR�PDUNHW��2QH�
ZD\�WR�JHW�DW�WKH�LQWHJUDWLRQ�RI�D�ILUPV�WHFKQRORJ\�DQG�SURGXFW�PDUNHW�VWUDWHJ\�LV�WR�
GHFRPSRVH�HDFK�SURGXFW�RU�VHUYLFH�LQWR� LWV�FRQVWLWXWLQJ�WHFKQRORJLHV�DQG�DVVHVV� WKH�
UHODWLYH�VWUHQJWK��WKH�GHJUHH�RI�GLVWLQFWLYH�FRPSHWHQFH��WKH�ILUP�KDV�ZLWK�UHVSHFW�WR�
WHFKQRORJ\���
��������7HFKQRORJ\�SRUWIROLR�
+DUULV��6KDZ��DQG�6RPHUV�>��@�VXJJHVW�WKDW�RQFH�WKH�YDULRXV�WHFKQRORJLHV�KDYH�EHHQ�
LGHQWLILHG�� WKH\� FDQ� EH� FODVVLILHG� LQ� WHUPV� RI� WKHLU� LPSRUWDQFH� IRU� FRPSHWLWLYH�
DGYDQWDJH�� 1H[W�� WKH� ILUP¶V� SRVLWLRQ� UHODWLYH� WR� LWV� FRPSHWLWRUV� FDQ� EH� DVVHVVHG��
7HFKQRORJ\�LPSRUWDQFH�QHHGV�WR�EH�H[SUHVVHG�LQ�WHUPV�RI�WKH�YDOXH�DGGHG�LW�EULQJV�WR�
D�SDUWLFXODU�FODVV�RI��SURGXFWV�DQG�WKH�YDOXH�DGGHG�LW�FRXOG�SRWHQWLDOO\�EULQJ�WR�RWKHU�
SURGXFWV� FODVVHV� IRU� WKH�FXVWRPHU�XVHU� WKH� LPSRUWDQFH�RI�D�SDUWLFXODU� WHFKQRORJ\� LV�
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VWURQJO\� DIIHFWHG� E\� ZKHUH� LWV� VLWXDWHG� � LQ� WKH� WHFKQRORJ\� OLIH� F\FOH�� 5HODWLYH�
WHFKQRORJ\�SRVLWLRQ�VKRXOG�EH�H[SUHVVHG� LQ�UHIHUHQFH� WR�FRPSHWLWRUV� LQ� WHUP�RI��IRU�
H[DPSOH��SDWHQW�SRVLWLRQ��NQRZ�KRZ�DQG�WUDGH�VHFUHWV�OHDUQLQJ�FXUYH�HIIHFWV�DQG�NH\�
WDOHQW��5HODWLYH�WHFKQRORJ\�SRVLWLRQ�LV�VWURQJO\�DIIHFWHG�E\�WKH�ILUP¶V�KLVWRULFDO�DQG�
IXWXUH� OHYHOV� RI� LQYHVWPHQW�� )LJXUH� ���� SUHVHQWV� D� IUDPHZRUN� EDVHG� RQ� WKHVH� WZR�
GLPHQVLRQV��,W�LV�SURSRVHG�WKDW�WHFKQRORJLHV�LQ�WKH�µEHW¶�TXDGUDQW�ZDUUDQW�WKH�ILUP¶V�
IXOO�FRPPLWPHQW��7KDW�LV��WKH�ILUP�VKRXOG�EH�ZLOOLQJ�WR�HQJDJH�LQ�IURQWLHU�5	'��SXVK�
OLPLWV�RI�LWV�SURGXFW�GHYHORSPHQW�SURFHVV�DQG�LQYHVW�LQ�WKH�QHZHVW�HTXLSPHQW�>��@��
�
�
�
�
�
�

)LJXUH�����'HYHORSLQJ�WKH�WHFKQRORJ\�SRUWIROLR�>��@�
�
7HFKQRORJLHV� LQ� WKH� ³FDVK� LQ´� TXDGUDQW� VKRXOG� EH� H[DPLQHG� FDUHIXOO\�� 7KHVH�
WHFKQRORJLHV�PD\�KDYH�EHHQ�YHU\�LPSRUWDQW�DW�RQH�WLPH��EXW�FKDQJHV�LQ�WKH�EDVLV�RI�
FRPSHWLWLRQ� LQ� WKH� LQGXVWU\� PD\� KDYH� UHGXFHG� WKHLU� UHODWLYH� LPSRUWDQFH��
8QGHUVWDQGLQJ�WKHVH�FKDQJHV�DQG�ZK\�WKH\�FDPH�DERXW�RIWHQ�OHDGV�WR�LQVLJKW�LQWR�WKH�
ILUP¶V� VWUDWHJLF� VLWXDWLRQ�� $OVR�� ZKLOH� ³FDVK� LQ´� PLJKW� VXJJHVW� WKDW� QR� IXUWKHU�
LQYHVWPHQW� LQ� WKHVH� WHFKQRORJLHV� LV�ZDUUDQWHG�� 6XFK� D�PRYH�PD\� EH� SUHPDWXUH� RU�
PLVJXLGHG�� 6RPHWLPHV� SDUWV� RI� WKHVH� WHFKQRORJLHV� FRQWLQXH� WR� EH� OLQNHG� LQ� VXEWOH�
ZD\V�ZLWK�RWKHU�WHFKQRORJLHV�MXGJHG�WR�EH�UHODWLYHO\�PRUH�LPSRUWDQW���
7HFKQRORJLHV�LQ�WKH�³GUDZ´�TXDGUDQW�DUH�DOVR�SRVLWLRQHG�DPELJXRXVO\��$�WHFKQRORJ\�
PD\�EH�SODFHG�KHUH�EHFDXVH�RI�FKDQJHV�LQ�WKH�EDVLV�RI�LQGXVWU\�FRPSHWLWLRQ��$W�WKLV�
SRLQW��WKH�ILUP�PXVW�GHFLGH�ZKHWKHU�WR�LQYHVW�SUREDEO\�KHDYLO\��LQ�WKH�WHFKQRORJ\�VR�
DV�WR�UHDFK��DW�OHDVW��SDULW\�ZLWK�LWV�SDULW\�ZLWK�LWV�FRPSHWLWRUV�RU�WR�GLVHQJDJH�IURP�D�
SDUWLFXODU�SURGXFW�RU�EXVLQHVV��$JDLQ�LW�LV�H[WUHPHO\�LPSRUWDQW�WR�DVN�ZK\�DQG�KRZ�
WKLV�FKDQJH�FDPH�DERXW��
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7HFKQRORJLHV�LQ�WKH�³IROG´�TXDGUDQW�UHTXLUH�WKDW�WKH�ILUP�UHFRQVLGHU�LWV�LQYHVWPHQW�LQ�
5	'�EH\RQG�WKH�OHYHO�ZKHUH�UHDVRQDEOH�UHWXUQV�FDQ�EH�H[SHFWHG��5HJXODU�UHYLHZV�RI�
LQYHVWPHQW�SDWWHUQV�PD\�LQGLFDWH�D�QHHG�WR�GLVHQJDJH�DQG�UHGHSOR\�UHVRXUFHV�>��@��
��������0DWFKLQJ�WHFKQRORJ\�DQG�EXVLQHVV�SRUWIROLR�
0DQ\�FRPSDQLHV�KDYH�PXOWLSOH�EXVLQHVVHV�LQ�WKHLU�FRUSRUDWH�SRUWIROLR��HDFK�ZLWK�LWV�
RZQ� WHFKQRORJLHV��&RUSRUDWH� VWUDWHJ\�GHYHORSPHQW�KDV� EHHQ�HQKDQFHG�E\�SRUWIROLR�
SODQQLQJ� WHFKQLTXHV�� EXW�PRVW� KDYH� IDLOHG� WR� SD\� H[SOLFLW� DWWHQWLRQ� WR� WHFKQRORJ\��
2QH� VXFK� SRUWIROLR� SODQQLQJ� WRRO� LV� 0F.LQVH\¶V� IUDPHZRUN� EDVHG� RQ� LQGXVWU\�
DWWUDFWLYHQHVV� DQG� FRPSHWLWLYH� SRVLWLRQ� GLPHQVLRQV�� +DUULV�� 6KDZ� DQG� 6RPHUV�
VXJJHVW�H[DPLQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WUDGLWLRQDO�SRUWIROLR�SODQQLQJ�PDWUL[�
DQG�WKH�WHFKQRORJ\�SRUWIROLR�PDWUL[��7KLV�LV�SUHVHQWHG�LQ�)LJXUH������
6XFK� DQDO\VLV� RIIHUV� WKH� SRVVLELOLW\� RI� LQYHVWLJDWLQJ� WKH�PDWFK� �RU�PLVPDWFK�� RI� D�
ILUP¶V� EXVLQHVV� DQG� WHFKQRORJ\� LQYHVWPHQW� SRUWIROLRV� DQG� LWV� UHVXOWLQJ� �WHFKQRORJ\�
LQYHVWPHQW� SULRULWLHV�� )RU� LQVWDQFH�� VWDQGDUG� VWUDWHJLF� DQDO\VLV�PDGH� LQGLFDWH� WKDW� D�
SDUWLFXODU�EXVLQHVV�LQ�D�VWURQJ�FRPSHWLWLYH�SRVLWLRQ�LQ�DQG�DQ�DWWUDFWLYH�LQGXVWU\��+RZ�
HYHU�� WHFKQRORJLFDO� DQDO\VLV� PD\� LQGLFDWH� WKDW� WKH� WHFKQRORJLHV� VXSSRUWLQJ� WKLV�
EXVLQHVV�� :KLOH� LPSRUWDQW� IRU� FRPSHWLWLYH� DGYDQWDJH�� DUH� DFWXDOO\� LQ� D� UHODWLYHO\�
ZHDN� SRVLWLRQ�� 7KLV�ZRXOG� LQGLFDWH� WKH� QHHG� WR� LQFUHDVH� LQYHVWPHQW� LQ� WHFKQRORJ\�

GHYHORSPHQW�>��@��

)LJXUH�����0DWFKLQJ�EXVLQHVV�DQG�WHFKQRORJ\�SRUWIROLRV�>��@�
�
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$WW
UDF

WLYH
QHV

V

,PS
RUWD

QFH

&RPSHWLWLYH�3RVLWLRQ 3RVLWLRQ

$ $

%·

%·



� ���

����&RVW�%HQHILW�$QDO\VLV�
7KH�&RVW�%HQHILW�$QDO\VLV�PHWKRGRORJ\�KDV�HYROYHG�RYHU� WKH�\HDUV�ZLWK� LQFUHDVHG�
DFFHSWDQFH�E\�QXPHURXV�GLVFLSOLQHV�DQG�JRYHUQPHQW�DJHQFLHV�>��@��
&RVW�EHQHILW�DQDO\VLV�LV�D�VHW�RI�SURFHGXUHV�IRU�GHILQLQJ�DQG�FRPSDULQJ�EHQHILWV�DQG�
FRVWV��,Q�WKLV�VHQVH�LW�LV�D�ZD\�RI�RUJDQL]LQJ�DQG�DQDO\]LQJ�GDWD�DV�DQ�DLG�WR�WKLQNLQJ��
7KLV� FRQFHSW� RI� EHQHILW� DQDO\VLV� OHDGV� WR�ZKDW�ZH� UHJDUG� DV� D� IXQGDPHQWDO� UXOH�RI�
FRVW�EHQHILW� DQDO\VLV�� 'HFLVLRQV� DUH� PDGH� E\� GHFLVLRQ� PDNHUV�� DQG� FRVW�EHQHILW�
DQDO\VLV�LV�SURSHUO\�UHJDUGHG�DV�DQ�DLG�WR�GHFLVLRQ�PDNLQJ�DQG�QRW�WKH�GHFLVLRQ�LWVHOI��
7KH� ZHOO�LQIRUPHG� FRVW�EHQHILW� DQDO\VW� LV� DZDUH� WKDW� FRVW�EHQHILW� DQDO\VLV� FDQQRW�
SHUIHFWO\�FDSWXUH� WKH� WKLQNLQJ�RI� WKH�GHFLVLRQ�PDNHU��7KH� LQIRUPHG�GHFLVLRQ�PDNHU�
DQG� DQDO\VW� DUH� DZDUH� WKH� GDWD� DUHD� DOZD\V� LPSHUIHFW�� WKDW� WKH� YHU\� SURFHVV� RI�
TXDOLILFDWLRQ�LPSRVHV�OLPLWDWLRQV�RQ�WKH�FRQFHSWXDO�IUDPH�HPEHGGHG�LQ�WKH�DQDO\VLV��
,Q�IDFW��FRVW�EHQHILW�DQDO\VLV�LV�LQWULQVLFDOO\�GHSHQGHQW�RQ�WKH�SROLWLFDO�SURFHVV�IRU�WKH�
VSHFLILFDWLRQ�RI�ULJKWV�RQ�ZKLFK�WR�FDOFXODWH�EHQHILWV�DQG�FRVWV�>��������@��
������:KHQ�VKRXOG�FRVW�EHQHILW�DQDO\VLV�EH�XVHG�
9LHZLQJ�FRVW�EHQHILW�DQDO\VLV�EURDGO\��UDWLRQDO�GHFLVLRQ�PDNHUV�FDQ�EH�VDLG�WR�DOZD\V�
XVH�FRVW�EHQHILW�DQDO\VLV�LQ�WKH�VHQVH�WKDW�GHFLVLRQV�DULVH�IURP�D�ZHLJKLQJ�RI�EHQHILWV�
DQG� FRVWV�� &RVW�� EHQHILW� DQDO\VLV� LV� VLPLODU� WR� SURILW� DQG� ORVV� DFFRXQWLQJ� XVHG�� LQ�
SULYDWH� EXVLQHVV�� 7UDGLWLRQDOO\�� FRVW�EHQHILW� DQDO\VLV� LV� DVVRFLDWHG�ZLWK� JRYHUQPHQW�
LQWHUYHQWLRQ�DQG�ZLWK�WKH�HYDOXDWLRQ�RI�JRYHUQPHQW�DFWLRQ�DQG�JRYHUQPHQW�SURMHFWV�
>��@��
&RVW�EHQHILW� DQDO\VLV� LV� XVHG� LQ� WKH� WHFKQRORJ\� VHOHFWLRQ�SUREOHP�RI� WKH� IHDVLELOLW\�
DQDO\VLV��7KH�UHDVRQ�IRU�XVLQJ�D�EHQHILW�WR�FRVW�UDWLR�LV�HDVH�RI�LPSOHPHQWDWLRQ�WR�WKH�
SUREOHP��6LQFH�LW�ZRXOG�DOORZ�WKH�GHFLVLRQ�JLYHUV�GHFLGH�ZKDW�WKHLU�EHQHILW�FULWHULRQV�
DUH� DQG� KRZ� LPSRUWDQW� WKH\� DUH�� LW� JLYHV� D� VWUDLJKW�IRUZDUG� UHVXOW� E\� WDNLQJ� LQWR�
FRQVLGHUDWLRQ� WKH� FRVWLQJ� RI� HDFK� SRWHQWLDO� FDQGLGDWH�� %HORZ� WKH� EDVLFV� RI� D� EDE\�
GLDSHU�PDQXIDFWXULQJ� LV� H[SODLQHG�� ,W� LV� LPSRUWDQW� WR� NQRZ�ZKDW� WKH� EDVLF� VWHSV� RI�
SURGXFWLRQ�DUH�VR�WKDW�ZKHQ�FRPSDULQJ�GLIIHUHQW�PDFKLQHU\�DOWHUQDWLYHV��LW�ZRXOG�EH�
HDVLHU�WR�XQGHUVWDQG�ZKDW�WKH�PDFKLQHU\�FRPSRQHQWV�DFWXDOO\�GR�DQG�ZKDW�WKHLU�UROH�
LQ�SURGXFWLRQ�DUH��
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������7KH�VWHSV�RI�DQDO\VLV�
$W�D�JHQHUDO�OHYHO��FRVW�EHQHILW�DQDO\VLV�LV�LQGLVWLQJXLVKDEOH�IURP�SROLF\�DQDO\VLV��7KH�
SURFHGXUHV� IRU� DQDO\VLV� DUH� WKHQ� WKRVH� IRU� DQ\� SROLF\� DQDO\VLV�� 7KH� IROORZLQJ�
IUDPHZRUN�PD\�EH�D�XVHIXO�VWDUWLQJ�SRLQW��

��� :KR�LV�WKH�FOLHQW"�7KLV�TXHVWLRQ�VKRXOG�EH�DVNHG�UHJDUGOHVV�RI�ZKHWKHU�RU�QRW�
WKH�DQDO\VW�LV�EHLQJ�SDLG��RU�KDV�EHHQ�H[SOLFLWO\�KLUHG��$Q�DQDO\VLV�UHTXLUHV�D�
SHUVSHFWLYH��DQG�WKH�SXUSRVH�RI�WKLV�TXHVWLRQ�LV�WR�PDNH�WKH�SHUVSHFWLYH�FOHDU�
WR�WKH�DQDO\VW��2QO\�ZKHQ�WKLV�LV�GRQH�FDQ�WKH�QH[W�TXHVWLRQV�EH�DVNHG��

��� :KDW�DUH�WKH�JRDOV�RI�DQDO\VLV"�7KLV�TXHVWLRQ�LV�RQH�RI�GHILQLQJ�WKH�SUREOHP��
��� :KDW�LV�WKH�REMHFWLYH"�7KH�DQVZHU�WR�WKLV�OD\V�RXW�KRZ�WKH�SUREOHP�LV�WR�EH�

WUHDWHG� DV� D� SUDFWLFDO� PDWWHU�� +HUH� \RX� VSHFLI\� WKH� REMHFWLYH� WKDW� JLYHV�
RSHUDWLRQDO�GHILQLWLRQ�WR�WKH�JRDO��

��� :KDW�DUH� WKH�DOWHUQDWLYHV"�7KLV� VWHS� LV� FUXFLDO� WR� D� VXFFHVVIXO�DQDO\VLV��7KH�
DQDO\VW�VKRXOG�XVH�KLV�RU�KHU�LPDJLQDWLRQ�DQG�OD\�RXW�DV�PDQ\�DOWHUQDWLYHV�DV�
IHDVLEO\�SRVVLEOH��6RPH�RI�WKHVH�DOWHUQDWLYHV�FDQ�RIWHQ�EH�GLVPLVVHG�HDVLO\�EXW�
D�UHYLHZ�UHGXFHV�WKH�FKDQFHV�RI�LJQRULQJ�D�VXSHULRU�DOWHUQDWLYH��

��� :KDW� DUH� WKH� FRQVHTXHQFHV� RI� HDFK� RI� WKH� DOWHUQDWLYHV"� $QVZHULQJ� WKLV�
TXHVWLRQ� LQYROYHV� D� FKRLFH� RI� WHFKQLTXHV� IRU� SUHGLFWLQJ� SK\VLFDO�
FRQVHTXHQFHV��

��� +RZ� DUH� WKH� SK\VLFDO� FRQVHTXHQFHV� WR� EH� YDOXHG"� $� WHFKQLTXH� PXVW� EH�
FKRVHQ� IRU� YDOXLQJ� RXWFRPHV�� 7KLV�� RI� FRXUVH�� LV� SDUW� RI� WKH� KHDUW� RI� FRVW�
EHQHILW�DQDO\VLV��

��� +RZ�FHUWDLQ�DUH�WKH�SUHGLFWHG�FRQVHTXHQFHV"�2XWFRPHV�DUH�DOZD\V�XQFHUWDLQ�
DQG�WKLV�LVVXH�VKRXOG��WKHUHIRUH��DOZD\V�EH�H[SOLFLWO\�DGGUHVVHG��

��� :KDW� LV� WKH�FKRLFH"�7KLV�VWHS�GUDZV� WRJHWKHU� WKH� UHVXOWV�RI� WKH�FRVW�EHQHILW�
DQDO\VLV� DQG� WKH� SUHGLFWLRQV� WKDW� XQGHUOLH� LW�� DORQJ� ZLWK� RWKHU�� SHUKDSV�
SROLWLFDO�� FRQVLGHUDWLRQV�� UHOHYDQW� WR� WKH� FKRLFH��7KLV� VWHS� LV� IRU� WKH� DQDO\VW�
ZKR�UHFRPPHQGV�D�FKRLFH�WR�WKH�GHFLVLRQ�PDNHU��
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��� :KDW� LV� WKH� GHFLVLRQ"� 7KLV� VWHS� LV� IRU� WKH� GHFLVLRQ� PDNHU� ZKR� PD\� EH�
VRPHRQH�GLIIHUHQW�IURP�WKH�DQDO\VW��%XW�WKLV�VWHS�SUHFHGHV�WKH�QH[W�VWHS�ZKLFK�
LGHDOO\�VKRXOG�EH�SHUIRUPHG�E\�WKH�DQDO\VW��

����+RZ� GR� WKH� RXWFRPHV� FRPSDUH� ZLWK� WKH� SUHGLFWLRQV"� 7KH� DQDO\VW� VKRXOG�
PRQLWRU� WKH� RXWFRPHV�� FRPSDUH� WKH�DFWXDO� UHVXOWV�ZLWK� WKRVH� SUHGLFWHG�� DQG�
FRQVLGHU� ZK\� WKH� UHVXOWV� DUH� GLIIHUHQW�� 7KLV� LV� D� VWHS� ZKRVH� LPSRUWDQFH� LV�
VHOGRP�UHFRJQL]HG�>��@��

����/LWHUDWXUH�6XUYH\�RQ�7HFKQRORJ\�6HOHFWLRQ��
7HFKQRORJ\� VHOHFWLRQ� LQFOXGHV� FRPSOH[� GHFLVLRQ�PDNLQJ� SUREOHPV��:LWK� GLIIHUHQW�
DYDLODEOH� DOWHUQDWLYHV� DQG� YDULRXV� FULWHULD� IRU� WHFKQRORJ\� HYDOXDWLRQ�� PXOWL�FULWHULD�
GHFLVLRQ� PDNLQJ� PHWKRGV� FDQ� EH� XVHG� WR� VXSSRUW� WKLV� VHOHFWLRQ� SURFHVV�� ,Q� WKH�
WHFKQRORJ\�VHOHFWLRQ�SUREOHPV�IRU�EDE\�GLDSHUV�D�VWUXFWXUHG�DVVHVVPHQW�PHWKRGRORJ\�
WKDW�VWLOO�OHWV�WKH�GHFLVLRQ�JLYHUV�PDNH�WKH�WHFKQLFDO�FRPSDULVRQ�RI�WKH�DOWHUQDWLYHV�DV�
WKH�ZD\� WKH\�ZRXOG� OLNH� WR�GR��'HWHUPLQDWLRQ�RI�EHQHILW¶V�SULRULWLHV�ZRXOG�EH�YHU\�
FULWLFDO� LQ� WKLV�UHVSHFW�� � ,W�GLUHFWO\�DIIHFWV�WKH�RXWFRPH�RI� WKH�DQDO\VLV��7KH�EHQHILWV�
GLYLGHG� E\� WKH� DFWXDO� QRUPDOL]HG� FRVWV� RI� WKH� PDFKLQHV� KDV� SURYLGHG� D� UDWLR� WR�
GHSHQG�RQ� LQ� WHFKQRORJ\� VHOHFWLRQ�SUREOHP��0XOWL�FULWHULD��PXOWL�DWWULEXWH� VHOHFWLRQ�
SURFHVVHV�DUH�EHLQJ�XVHG�LQ�WKH�OLWHUDWXUH�ZLWK�GLIIHUHQW�ZD\V���
�
$� VWXG\� PDGH� E\� *UDKDP� HW�� DO�� GLVFXVVHV� DQ� LPSURYHG� PXOWL�FULWHULD� GHFLVLRQ�
PDNLQJ� PRGHO� �0&'0�� GDWD� HQYHORSPHQW� DQDO\VLV� �'($�� PRGHO� IRU� WHFKQRORJ\�
VHOHFWLRQ�>��@��$�PRGHO�LQ�RUGHU�WR�HYDOXDWH�WKH�EHVW�HIILFLHQW�GHFLVLRQ�PDNLQJ�XQLWV�
LQ� DGYDQFHG�PDQXIDFWXULQJ� WHFKQRORJ\�� 7KH�PRGHO� GHYHORSHG� UDQNV� WKH� QH[W�PRVW�
HIILFLHQW�GHFLVLRQ�PDNLQJ�XQLW�DIWHU�UHPRYLQJ�WKH�SUHYLRXV�EHVW�RQH���
�
-DLQ� DQG�1DJ� >��@� GHYHORSHG� D� GHFLVLRQ� VXSSRUW�PRGHO� WR� LGHQWLI\� VXFFHVVIXO� QHZ�
YHQWXUHV��7KH�PRGHO�LQWHJUDWHV�WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�YDULDEOHV�WKURXJK�WKH�
XVH�RI�$+3�DORQJ�ZLWK�WKH�UREXVWQHVV�UHTXLUHG�IRU�WKH�GHFLVLRQ�PDNLQJ��
�
7R�DFKLHYH�UDSLG�SURGXFW�GHYHORSPHQW��.HQJSRO�DQG�2�%ULHQ�>��@�SUHVHQWV�D�GHFLVLRQ�
WRRO�IRU�WKH�VHOHFWLRQ�RI�DGYDQFHG�WHFKQRORJ\��,Q�WKHLU�SURSRVHG�PRGHO��WKH\�LQWHJUDWH�
FRVW±EHQHILW� DQDO\VLV�PRGHO�� GHFLVLRQ�PDNLQJ� HIIHFWLYHQHVV� PRGHO�� DQG� D� FRPPRQ�
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FULWHULD�PRGHO�WR�FKRRVH�IURP�7LPH�&RPSUHVVLRQ�7HFKQRORJLHV��7&7���7&7�DUH�WKH�
WHFKQRORJLHV� WKDW� LPSURYH� D� GHVLJQ� DQG� PDQXIDFWXULQJ� SURFHVV� WR� DFKLHYH� EHWWHU�
TXDOLW\� LQ� VKRUW� WLPH�SHULRG�� H�J��� UDSLG� SURWRW\SLQJ�� ,Q� WKH� ILUVW� VWDJH�� VHQVLWLYLW\�
DQDO\VLV�DQG�QHXWUDO�OLQH�SURILWDELOLW\�PRGHO�LV�ZRUNHG�RXW��1HXWUDO�OLQH�SURILWDELOLW\�
PRGHO�LV�WKH�DQWLFLSDWHG�FDVK�IORZ�XVLQJ�WKH�LOOXVWUDWLYH�GDWD�IRU�FXUUHQW�WHFKQRORJ\�
DQG�EXVLQHVV�SUDFWLFH��7KLV�LV�GRQH�FRQVLGHULQJ�WKH�IDFW�WKDW�FRPSDQLHV�QHHG�WR�DGMXVW�
WR� WKHLU� RZQ� VSHFLILF� GDWD� WR� REWDLQ� DFFXUDWH� UHVXOWV� IRU� WKH� VSHFLILF� SURGXFW�� 7KLV�
DQDO\VLV�EHFRPHV�D�SDUW�RI�FRVW±EHQHILW�DQDO\VLV�PRGHO��,Q�WKH�VHFRQG�VWDJH��GHFLVLRQ�
PDNLQJ�HIIHFWLYHQHVV�PRGHO�LV�IUDPHG�WR�LQYHVWLJDWH�WR�ZKDW�H[WHQW�LW�PD\�EH�SRVVLEOH�
WR�FDOFXODWH�WKH�SUREDELOLW\�RI�SURGXFW�VXFFHVV�EDVHG�RQ�WKH�DQDO\VLV�RI�SUHYLRXV�GDWD��
,Q�WKH�WKLUG�VWDJH�RI�WKH�FRPPRQ�FULWHULD�PRGHO��D�FRPPRQ�FULWHULD�DQG�VXE�FULWHULD�
DUH� SUHSDUHG�� $OO� WKHVH� FULWHULD� QHHG� WR� EH� SULRULWL]HG� EDVHG� RQ� WKH� FRPSDQ\¶V�
UHTXLUHPHQWV��7KHUH�DUH� DERXW� WKUHH� EDVLF� OLQH�FULWHULD��ZKLFK�DUH� WR� EH� SULRULWL]HG��
7KLV�ZDV�GRQH�E\�$+3�DQG�XVLQJ�WKH�([SHUW�&KRLFH�VRIWZDUH��7KH�SURSRVHG�PRGHO�
WKXV�KHOSV�WR�PRQLWRU�WKH�HIIHFWLYHQHVV�RI�D�GHFLVLRQ�DQG�WKH�GHFLVLRQ�PRGHO�KHOSV�LQ�
FRQVROLGDWLQJ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�YDULDEOHV�XVLQJ�$+3��
����$�%ULHI�([SODQDWLRQ�+RZ�D�'LVSRVDEOH�%DE\�'LDSHU�LV�3URGXFHG��
'LVSRVDEOH�GLDSHUV�DUH�SURGXFHG�LQ�D�FRQWLQXRXV�SURFHVV���$�EDE\�GLDSHU�PDFKLQH�LV�
W\SLFDOO\�EHWZHHQ����WR����PHWHUV�ORQJ��GHSHQGLQJ�RQ�WKH�VSHHG�DQG�WKH�FRPSOH[LW\�
RI�WKH�SURGXFW�WR�EH�SURGXFHG���7KH�SURFHVV�VWDUWV�DW�WKH�PLOO��ZKHUH�D�VKHHW�RI�SXOS�LV�
IHG� WR� D� URWDU\�PLOO� DQG� FRQYHUWHG� LQWR� ILEHUV��� 7KHVH� ILEHUV� DUH� WUDQVSRUWHG� LQWR� D�
IRUPLQJ�SRFNHW�XVLQJ�D�YDFXXP�JHQHUDWRU���$V�WKH�ILEHUV�DUH�SURGXFHG��WKH\�DUH�DOVR�
PL[HG� ZLWK� D� VXSHU�DEVRUEHQW� ZLWKLQ� WKH� GUXP� IRUPHU�� �7KH� GUXP� IRUPHU� XVXDOO\�
KROGV� �� WR� ��� SRFNHWV� GHSHQGLQJ� RQ� GLDSHU� VL]H��� 2QFH� WKH� SDG� LV� IRUPHG�� LW� LV�
WUDQVSRUWHG�XVLQJ�D�OD\HU�RI�WLVVXH��7KLV�FDQ�EH�RQ�WKH�WRS��ERWWRP�RU�DURXQG�WKH�SDG����
7KH�SDG�LV�FRPSUHVVHG�XVLQJ�D�GH�EXONLQJ�UROO��DQG�ODWHU�FXW�LQWR�LQGLYLGXDO�SLHFHV�RI�
SDG��� 1H[W� VWHS�� SRO\� RU� FORWK�OLNH� PDWHULDO� LV� DGGHG� DW� WKH� ERWWRP� RI� WKH� SDG� �RU�
ODPLQDWHG�RQ�OLQH���DQG�QRQ�ZRYHQ�DW�WKH�WRS���)URQWDO�WDSH�ZDV�SUHYLRXVO\�DGGHG�WR�
WKH�SRO\�ILOP�RU� FORWK�OLNH�EDFNVKHHW�XVLQJ�D� FXW�DQG�SODFH�DSSOLFDWRU���� ,Q�RUGHU� WR�
JOXH� DOO� WKHVH� PDWHULDOV�� KRW� PHOW� LV� XVHG� LQ� WKH� IRUP� RI� PXOWL�OLQHV� RU� VSUD\��
(ODVWRPHULFV�DUH�DOVR�DGGHG�DW�WKLV�SRLQW�WR�DGG�VWUHWFK�WR�WKH�ZDLVW�DQG�WKH�OHJ�DUHD�
DQG�JOXHG�ZLWK�KRW�PHOWV�>��@��
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7KH� QRQ�ZRYHQ� WRS� VKHHW� FDQ� EH� PDGH� RI� RQH� RU� PRUH� SLHFHV�� GHSHQGLQJ� RQ� WKH�
IHDWXUHV� WR�EH�DGGHG� WR� WKH�GLDSHU�� IRU�H[DPSOH��D�GLDSHU�ZLWK�RU�ZLWKRXW� OHJ�FXIIV��
7KH�QH[W�VWHS�LQ�WKH�PDQXIDFWXULQJ�SURFHVV��LV�WKH�DGGLWLRQ�RI�WKH�ODWHUDO�WDSHV��WKH\�
DUH� DSSOLHG� XVLQJ� DQRWKHU� FXW� DQG� SODFH� DSSOLFDWRU�� 7DSHV� FDQ� EH� WKH� VWDQGDUG�
DGKHVLYH�W\SH�RU�PHFKDQLFDO�WDSHV��OLNH�KRRN�DQG�ORRS��9HOFUR����$IWHU�WKH�WDSHV�DUH�
DGGHG��WKHQ�D�GLH�FXWWLQJ�V\VWHP�WULPV�WKH�OHJ�DUHD�RI�WKH�GLDSHU�DQG�GLVFDUGV�LW�XVLQJ�
D�YDFXXP�V\VWHP���7KH�GLDSHU�FRQWLQXHV�WR�D�IROGLQJ�SURFHVV��DQG�WKHQ�LW�LV�FXW�LQWR�
LQGLYLGXDO�GLDSHU�SLHFHV�LQVSHFWHG�DQG�ILQDOO\�VWDFNHG�LQWR�D�EDJ�IRU�LWV�ILQDO�VHDOLQJ�
DQG�ER[LQJ�>��@��%HORZ�ILJXUH�JLYHV�DQ�RYHUYLHZ�RI�D�GLDSHU�PDFKLQHU\��

�
)LJXUH�����$�YLHZ�IURP�D�EDE\�GLDSHU�PDFKLQH�

,W�KDV�EHHQ�GHFLGHG�WR�JLYH�D�EULHI�H[SODQDWLRQ�RQ�ZKDW�DUH�WKH�SHUIRUPDQFH�PHDVXUHV�
LQ�D�GLDSHU�PDQXIDFWXULQJ��7KH�SHUIRUPDQFH�RI�D�GLDSHU�GHSHQGV�RQ�WKH�TXDOLW\�RI�WKH�
PDWHULDOV� XVHG�� WKH� GHVLJQ� RI� WKH� GLDSHU� DQG� KRZ� LW� LV� FRQVWUXFWHG�� ,W� LV� KLJKO\�
UHFRPPHQGHG�WR�GHILQH�WKH�SDUDPHWHUV�DQG�PDNH�D� WHVW� UXQ�RQ� WKH� ODERUDWRU\�VFDOH�
SLORW�PDFKLQH�RI�WKH�PDFKLQHU\�PDQXIDFWXUHU�XVLQJ�D�VLPLODU�GLDSHU�FRQVWUXFWLRQ�WKDW�
ZLOO�EH�XVHG�LQ�DFWXDO�SURGXFWLRQ��

����'LDSHU�3HUIRUPDQFH�7HVW�0HWKRGV�

7KHUH� DUH� VHYHUDO� WHVWV� WR� PHDVXUH� WKH� SHUIRUPDQFH� RI� GLDSHUV� DQG� WKH� PDLQ�
FRPSRQHQWV� RI� GLDSHUV�� 7KH� PDLQ� WHVW� EHLQJ� XVHG� DQG� DUH� ZLGHO\� DFFHSWHG� LQ� WKH�
LQGXVWU\� DUH� H[SODLQHG� EHORZ� >��������@�� ,W� KDV� EHHQ� GHFLGHG� WR� H[SODLQ� WKHVH��
EHFDXVH� GHVLJQ� RI� D� EDE\� GLDSHU� KDV� D� VWURQJ� FRQWULEXWLRQ� RQ� KRZ� EDE\� GLDSHU�
SHUIRUPV���
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��� $FTXLVLWLRQ�7HVW��7KLV�LV�D�WHVW�WKDW�HYDOXDWHV�LQ�UHDO�WLPH�KRZ�ZHOO�OLTXLG�JHWV�
LQWR�WKH�DEVRUEHQW�FRUH�DW�DQ\�IORZ�UDWH��

��� $EVRUSWLRQ�7HVW��7KLV�LV�D�PHDVXUH�RI�KRZ�PXFK�OLTXLG�D�FRUH�FDQ�DEVRUE�DW�
YDULRXV�IORZ�UDWHV��KRZ�PXFK�LV� UHWDLQHG�ZKHQ�SUHVVXUH� LV�DSSOLHG�DQG�KRZ�
PXFK�FROODSVH�RFFXUV��

��� 0DQQHTXLQ�7HVW�� ,Q� WKLV� WHVW� D� FRPSOHWH� FROOHFWLRQ�RI� VW\OHV� RI�EDE\�� FKLOG��
DQG� DGXOW� VL]H�PDQQHTXLQV� DUH� XVHG� WR� DVVHVV� ILWWLQJ� FKDUDFWHULVWLFV�� HODVWLF�
V\VWHPV� DQG� RYHUDOO� OHDNDJH� SHUIRUPDQFH� LQ� YDULRXV� ERG\� SRVLWLRQV�
VLPXODWLQJ�ERWK�VH[HV��

��� 6ODQW� 7HVWHU�� .QRZQ� DV� UXQ�RII� WHVW� DV� ZHOO�� 7KLV� WHVW� LV� XVHG� IRU� WHVWLQJ�
VXUIDFH� TXDOLWLHV� RI� FRYHUVWRFNV� DV� ZHOO� DV� WKH� SHQHWUDWLRQ� RI� OLTXLG� LQWR�
ILQLVKHG�SURGXFWV��

��� 5HWHQWLRQ� �� 5HZHW� 7HVW�� 7KLV� WHVW� LV� XVHG� IRU� GHWHUPLQLQJ� WKH� UHZHW� DQG�
VXUIDFH� GU\QHVV� RI� ILQDO� SURGXFWV� RU� QHZ� PDWHULDOV� DQG� IRU� LPSURYLQJ�
FRYHUVWRFN�SHUIRUPDQFH�IRU�EHWWHU�VNLQ�FDUH��

��� :HWDELOLW\�7HVW��8VHIXO�IRU�DVVHVVLQJ�OLTXLG�WDNH�XS�SURSHUWLHV�RI�SDGV�PDGH�
RI�YDULRXV�ILEHUV��IOXII�SXOSV��DQG�VXSHU�DEVRUEHQWV����

��� 6WULNH�WKURXJK� 7HVW�� 7KLV� LV� XVHG� WR� GHWHUPLQH� KRZ�TXLFN� WKH� OLTXLG� SDVVHV�
WKURXJK�WKH�FRYHUVWRFN�PHGLD�WR�WKH�FRUH��

��� :HWEDFN�7HVW��7KLV�LV�XVHG�WR�GHWHUPLQH�KRZ�ZHOO�WKH�FRYHUVWRFN�PHGLD�LV�LQ�
WHUPV�RI�OHWWLQJ�WKH�OLTXLG�SDVV�IURP�WKH�FRUH�WR�WKH�EDE\¶V�VNLQ�����

��� 6SUHDGLQJ�DQG�:LFNLQJ�7HVWV��+RUL]RQWDO�DQG�YHUWLFDO�OLTXLG�VSUHDGLQJ�WHVWHUV�
XVH�HOHFWURQLFV�WR�PHDVXUH�KRZ�ZHOO�WKH�SDG�DFFHSWV�DQG�PRYHV�OLTXLG��%RWK�
VSUHDGLQJ� VSHHG� DQG� WRWDO� DPRXQW� RI� OLTXLG� DFWXDOO\� PRYHG� ZRXOG� EH�
GHWHUPLQHG��7KH�KRUL]RQWDO� WHVWHU� LV� XVHG� IRU� WHVWLQJ� YDULDEOH� GHQVLW\�GLDSHU�
GHVLJQ�ZKHUHDV�WKH�YHUWLFDO�ZLFNLQJ�LV�XVH�WR�PHDVXUH�TXDOLW\�RI�IOXII�SXOS��

����/HDNDJH�7HVW��8VHG�IRU�VWXG\LQJ� OLTXLG�SHQHWUDWLRQ�SHUIRUPDQFH�DQG� IDLOXUH�
FDSDFLW\�RI�YDULRXV�SDG�VKDSHV�DQG�VL]HV��
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����'LVSRVDEOH�%DE\�'LDSHUV�3URGXFWLRQ�0DFKLQHU\�0DQXIDFWXUHUV��

$V� HYHU\ZKHUH� LQ� WKH� ZRUOG�� LQWHQVH� FRPSHWLWLRQ� FRQWLQXHV� IRU� EDE\� GLDSHU�
PDFKLQHU\� VXSSOLHUV�� 0DUJLQV� DUH� WLJKWHU� WKDQ� HYHU� LQ� WKH� EDE\� GLDSHU� PDFKLQHU\�
VHFWRU��0HDQZKLOH��PDQXIDFWXUHUV�ZRUOGZLGH�DUH� VWUXJJOLQJ� WR� LQFUHDVH� OLQH� VSHHGV�
DQG�IOH[LELOLW\�WR�NHHS�XS�ZLWK�GHPDQGV�RI�FXVWRPHUV�LQ�K\JLHQH�VHJPHQWV��:KHQ�LW�
FRPHV�WR�FRPSHWLWLRQ�DQG�FRVW��VWDNHV�UHPDLQ�KLJK�IRU�SURGXFHUV��ZLWK�D�WRXJK�ZDU�
VWLOO� EHLQJ� ZDJHG� WR� RIIHU� WKH� ORZHVW� SULFHG� PDFKLQHV� WR� D� OLPLWHG� QXPEHU� RI�
FXVWRPHUV�>��@��

,I� WKHUH�LV�RQH�IHDWXUH�WKDW�HYHU\�SLHFH�RI�PDFKLQHU\�LQ�WKH�K\JLHQH�LQGXVWU\�VKRXOG�
KDYH� WRGD\�� LW� LV�PRGXODULW\��7KH� UDSLGO\�FKDQJLQJ�GHVLJQ� IHDWXUHV�RI�VXFK�K\JLHQH�
PDWHULDOV� DV� GLVSRVDEOH� EDE\� GLDSHUV�� IHPLQLQH� K\JLHQH� SURGXFWV� DQG� DGXOW�
LQFRQWLQHQFH� LWHPV�KDYH�PDGH� IOH[LELOLW\� SDUDPRXQW� LQ� LPSRUWDQFH� DPRQJ�K\JLHQH�
SURGXFHUV��ZKR�ZDQW� WR�EH�DEOH� WR� UHERXQG�TXLFNO\� LQ� WKH�IDFH�RI�FKDQJLQJ�PDUNHW�
UHTXLUHPHQWV� >��@�� ,Q� DGGLWLRQ� WR�PRGXODULW\� DQG� IOH[LELOLW\�� K\JLHQH�PDQXIDFWXUHV�
DUH�GHPDQGLQJ�RWKHU�IHDWXUHV�IURP�WKHLU�PDFKLQHV�LQFOXGLQJ�VSHHG��FRPSHWLWLYHQHVV��
VWDQGDUGL]DWLRQ�� WUDQVSRUWDELOLW\�� HUJRQRPLFV�� VLPSOLFLW\�� SURFHVV� RSWLPL]DWLRQ��
LPSURYHG�SURGXFW�SHUIRUPDQFH��UHGXFHG�UDZ�PDWHULDO�FRQVXPSWLRQ�DQG�SURGXFW�FRVW�
VDYLQJV�>��������@��
0XOWLQDWLRQDO� FRPSDQLHV� ZLWK� WKHLU� RZQ� EUDQGHG� SURGXFWV� DUH� FKDOOHQJLQJ� WKH�
PDFKLQHU\�PDQXIDFWXUHUV� WR�SURGXFH�PDFKLQHU\� WKDW�JXDUDQWHHV� WKH�KLJKHVW�SURFHVV�
RSWLPL]DWLRQ� DQG� WR� UHDFK� KLJK� TXDOLW\� VWDQGDUGV� DQG� PD[LPXP� UHOLDELOLW\�� 2WKHU�
FRPSDQLHV�� VXFK� DV� SULYDWH� ODEHO� PDQXIDFWXUHUV�� PXVW� EH� TXLFN� ZKHQ� PDNLQJ�
LQYHVWPHQW� GHFLVLRQV� DQG� QHHG� WR� EH� SURPSW� LQ� UHDFWLQJ� WR� PDUNHW� FKDQJHV��
7KHUHIRUH��WKH\�ORRN�IRU�HIILFLHQW�DQG�IOH[LEOH�PDFKLQHU\�WKDW�FDQ�HDVLO\�DQG�TXLFNO\�
LPSOHPHQW�QHZ�IHDWXUHV�VR�WKH\�FDQ�SODQ�LQYHVWPHQWV�LQ�GLIIHUHQW�VWHSV�>�����@���
+\JLHQH�PDQXIDFWXUHUV�ZDQW�WKH�RSWLRQ�RI�DGGLQJ�DQG�UHPRYLQJ�IHDWXUHV�VXFK�DV�OHJ�
FXIIV��UH�VHDODEOH�WDSHV�DQG�FORWK�OLNH�EDFNVKHHWV��EXW�WKH\�GRQ¶W�ZDQW�WR�LQYHVW�LQ�D�
QHZ� SURGXFWLRQ� OLQH�� ZKLFK� FDQ� FRVW� PLOOLRQV� RI� GROODUV�� HYHU\� WLPH� WKH� PDUNHW�
GHPDQGV�D�QHZ�LQQRYDWLRQ�>��@��$V�QHDUO\�WZR�WKLUGV�RI�WKH�SURGXFWLRQ�FRVWV�RI�DQ\�
K\JLHQH�SURGXFW�DUH� UDZ�PDWHULDOV�� WKH� UHGXFWLRQ�RI�ZDVWH� LV�DQ� LPSRUWDQW� LVVXH�� ,Q�
DQ\�FRPPRGLW\�GULYHQ�PDUNHW�VXFK�DV�K\JLHQH��HQG�SURGXFW�PDQXIDFWXUHV�DUH�IRFXV�
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RQ� RQH� WKLQJ� �� FRVW�� 7KLV� PHDQV� WKDW� DQ\� FRVW�VDYLQJ� PHDVXUH� FRXOG� EH� PDGH�
RYHUQLJKW� DQG�� LQ� VRPH� LQVWDQFHV�� WKLV� FRXOG� FKDQJH� WKH� HQWLUH� ZD\� D� GLDSHU�� DQG�
SDQW\� OLQHU� RU� VDQLWDU\� QDSNLQ� LV� SURGXFHG�� )XOO\� DZDUH� RI� WKLV�� PDFKLQHU\�
PDQXIDFWXUHV�DUH�NHHSLQJ�WKHLU�OLQHV�IOH[LEOH�DQG�DEOH�WR�KDQGOH�FKDQJHV�LQ�WKH�GHVLJQ�
RI�WKH�DEVRUEHQW�PDWHULDO�>��@��

6LPLODU�WR�PDQ\�FRPPRGLW\�VHFWRUV��WKH�EDE\�GLDSHU�PDFKLQHU\�EXVLQHVV�LV�GHVFULEHG�
E\�SURGXFHUV�DV�SUHGRPLQDQWO\�VDWXUDWHG�LQ�:HVWHUQ�(XURSH�DQG�1RUWK�$PHULFD�ZLWK�
VRPH�URRP�IRU�VORZ�JURZWK�LQ�OHVV�GHYHORSHG�UHJLRQV��7KH�WUHQG�LV�WKDW�EDE\�GLDSHU�
PDFKLQHU\�FXVWRPHUV�ZDQW�PDFKLQHV�ZLWK�PD[LPXP�HIILFLHQF\�DQG�WKH�SRVVLELOLW\�RI�
UXQQLQJ� ZLWK� ORZ�FRVW� UDZ� PDWHULDOV�� 0DFKLQHV� IURP� FKLQD� DUULYLQJ� DW� LQFUHGLEOH�
SULFHV�DIIHFW�DOPRVW�DOO�PDFKLQHU\�PDQXIDFWXUHUV��'HPDQG�IRU�ORZ�FRVW�PDFKLQHU\�LV�
SUHYDOHQW� LQ�QHZ�HPHUJLQJ�GLDSHU�PDUNHWV�VXFK�DV�$VLD�DQG�6RXWK�$PHULFD��ZKLFK�
DUH�H[SHULHQFLQJ�EXVLQHVV�JURZWK�DV�WKHLU�HFRQRPLHV�EHJLQ�WR�UHYLYH�>�����@��

%DE\�GLDSHU�PDQXIDFWXULQJ�PDFKLQHU\�FXVWRPHUV�ORFDWHG�LQ�GHYHORSLQJ�FRXQWULHV�DUH�
ORRNLQJ� IRU� LQH[SHQVLYH�PDFKLQHU\� DQG� VWDUW�XS� RSHUDWLRQV�� ZKLFK� UHTXLUH� D� ORZHU�
OHYHO�PDFKLQH�ZLWK�PRUH� EDVLF� IXQFWLRQV� DQG� SHUIRUPDQFH� VR� WKDW� LW� LV� FRPSDWLEOH�
ZLWK�WKH�IDFLOLW\�DQG�UHTXLUHPHQWV�RI�WKH�PDUNHW��5HJDUGOHVV�RI�ZKHWKHU�EDE\�GLDSHU�
PDFKLQHU\�ILQGV�LWV�SODFH�LQ�DOO�DUHDV�RI�WKH�ZRUOG��RQH�WKLQJ�ZKLFK�LV�FHUWDLQ�LV�WKDW��
DV�ORQJ�DV�WKHUH�DUH�EDELHV��WKHUH�ZLOO�QHHG�WR�EH�GLDSHUV��VR�EDE\�GLDSHU�PDFKLQHU\�
ZLOO� SOD\� D� YHU\� LPSRUWDQW� UROH� LQ� WKH� IXWXUH� >��@�� %HORZ�� LV� D� OLVW� WKDW� VKRZ� WKH�
FRPSDQLHV�LQYROYHG�LQ�WKH�PDFKLQHU\�HTXLSPHQW�VLGH�RI�WKH�EXVLQHVV���

7DEOH�����%DE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\�PDQXIDFWXUHUV�

0DFKLQHU\���(TXLSPHQW�0DQXIDFWXUHU� :HE�6LWH�$GGUHVV�
$QTLQJ�+HQJFKDQJ�0DFKLQHU\�&R���/WG�� ZZZ�DTKFK�FRP�FQ�
%DWVRQ�*URXS�,QF�� ZZZ�OSEDWVRQ�FRP�
%+7�%LFPD�+\JLHQH�7HFKQRORJLH�*PE+�� ZZZ�ELFPD�FRP�
%LNRPD�$*� ZZZ�ELNRPD�GH�
&�3�,�'��&RQFHSWLRQ�3URFHVV�,QJ�'HYHORSPHQW� ZZZ�FSLG�IU�
&DOGLUROL�6UO�� ZZZ�FDOGLUROL�LW�
&HOOXORVH�&RQYHUWLQJ�(TXLSPHQWV�� ZZZ�FFH�LW�
&RQYHUWH[� ZZZ�FRQYHUWH[�FRP�
&XUW�*��-RD��,QF��� ZZZ�MRD�FRP�
'HOWD�6S$� LQIR�GHOWDVSD#YLDJOLR�LW�
'LDWHF�6UO�� ZZZ�GLDWHF�NSO�QHW�
)D�0D�-HUVH\�6S$� ZZZ�IDPDMHUVH\�FRP�
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7DEOH�����&RQW��%DE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\�PDQXIDFWXUHUV�
0DFKLQHU\���(TXLSPHQW�0DQXIDFWXUHU� :HE�6LWH�$GGUHVV�

)DPHFFDQLFD�'DWD�6S$�� ZZZ�IDPHFFDQLFD�FRP�
*'0�6�S�$�� ZZZ�JGP�VSD�FRP�
*HYDV�3DFNDJLQJ�	�&RQYHUWLQJ�7HFKQRORJLHV�� ZZZ�JHYDV�FRP�
*HYDV�9HUSDFNXQJVPDVFKLQHQ�*PE+���� ZZZ�JHYDV�FRP�
+HV�0DNLQD� ZZZ�KHVPDNLQD�FRP�
,QYHVWNRQVXOW�6ZHGHQ�$%� ZZZ�LN�VH�
.DSSD�7HFQRORJLHV�VUO� ZZZ�NDSSDWHFKQRORJLHV�LW�
/LQN�&RQVXOWDQW�	�(QJLQHHULQJ� ZZZ�OLQNFH�FRP�
/\Q[�7HFKQLF�/WG�� ZZZ�O\Q[WHFKQLF�FR�XN�
3DSHU�&RQYHUWLQJ�0DFKLQH�&RPSDQ\� ZZZ�SFPF�FRP�
4XDQ]KRX�+DQZHL�0DFKLQHU\�0DNLQJ� ZZZ�KDQ�ZHL�FRP�
5DLQERZ�)DPH�,QGXVWULDO� ZZZ�UDLQERZIDPH�FRP�
50/�5D\QZRUWK�50/�6HUYLFHV� ZZZ�UD\QZRUWK�FRP�
5+2�3HUVRQDO�3URGXFWV�0DFKLQH�&R�� ZZZ�HQLSODQPDT�FRP�EU�
6DQLPDF� ZZZ�VDQLPDF�LW�
6FKREHU�86$�,QF�� ZZZ�VFKREHUXVD�QHW�
663�7HFKQRORJ\�6S$� ZZZ�VVS�LW�
7RUQDGR�7H[WLOPDVFKLQHQ�*PE+� ZZZ�WRUQDGR�WH[�GH�
0�'�9,2/$�0DFFKLQH�6UO�� ZZZ�PGYLROD�FRP�
:RUOGZLGH�5RWDU\�'LH�6\VWHPV� ZZZ�ZRUOGZLGHUGV�FRP�
=XLNR�&RUS�� ZZZ�]XLNR�FR�MS�

�
����'HWHUPLQDWLRQ�DQG�(YDOXDWLRQ�RI�7KUHH�%DE\�'LDSHU�3URGXFWLRQ�0DFKLQHU\�
0DQXIDFWXUHUV�

7KH� VWXG\� PDGH� VKRZV� WKDW� WKH� WKUHH� ELJ� SOD\HUV� DOZD\V� UDQNV� DW� WKH� ILUVW� �� DQG�
LQWHUFKDQJH� WKH� UDQNLQJV�HDFK�\HDU�GHSHQGLQJ�RQ� WKH�RUGHU� WKH\�JHW� IURP� WKH�EDE\�
GLDSHU� LQGXVWU\� JLDQWV� OLNH� 3	*� RU� .LPEHUO\�&ODUN� &RUS�� 7KHVH� FRPSDQLHV� LQ�
DOSKDEHWLFDO�RUGHU�DUH��)DPPHFKDQLFD�63$��.XUW�*��-RD�,QF��DQG�=XLNR�&RUS��7KHUH�
LV�RQO\�RQH�FRPSDQ\�LQ�7XUNH\�ZKR�LV�LQYROYHG�LQ�WKH�PDQXIDFWXULQJ�RI�EDE\�GLDSHU�
OLQHV��+HV�0DNLQD��&KLQD�� DV�H[SHFWHG�� LV� WKH�FRPSHWLWRU�RI� WKH� OHDGLQJ�FRPSDQLHV�
ZLWK�YHU\�ORZ�SULFHV��

$V� D� SDUW� RI� WKH� WHFKQLFDO� IHDVLELOLW\�� LW� KDV� EHHQ� GHFLGHG� WR� WDNH� �� PDFKLQHU\�
PDQXIDFWXUHUV� DV� UHIHUHQFH�� 2QH� RI� WKHP� KDV� EHHQ� VHOHFWHG� RXW� RI� WKH� WKUHH� ELJ�
SOD\HUV�RI�WKH�EDE\�GLDSHU�PDFKLQHU\�LQGXVWU\��2QH�RI�WKHP�KDV�EHHQ�VHOHFWHG�IRUP�
WKH�ELJJHVW�EDE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\�PDQXIDFWXUHU�RI�&KLQD��$QG� WKH� ODVW�
RQH�KDV�EHHQ�VHOHFWHG�IURP�7XUNH\��DV�D�ORFDO�YHQGRU��
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7HFKQLFDO� VSHFLILFDWLRQV�DQG�TXRWDWLRQV�KDYH�EHHQ� UHTXHVWHG�IURP� WKHVH�FRPSDQLHV�
DQG� HYDOXDWHG��$� FDQGLGDWH� V\VWHP�0DWUL[� KDV� EHHQ� IRUPHG� WR� VHH� VLPLODULWLHV� DQG�
GLIIHUHQFHV�EHWZHHQ�FDQGLGDWH�V\VWHPV��7KLV�PDWUL[�LV�VKRZQ�RQ�7DEOH�������

7R� GHYHORS� WKH�PDWUL[�� DOO� �� RIIHUV� KDYH� EHHQ� SXW� WRJHWKHU� DQG� WKH� FKDUDFWHULVWLFV�
PHQWLRQHG�E\�HDFK�VXSSOLHU�KDYH�EHHQ�DQDO\]HG��7KHVH�LQFOXGH�KRZ�WKH�DXWRPDWLRQ�
RI� WKH� SURGXFWLRQ� OLQH� LV� KDQGOHG�� WKH� GHVLJQ� VSHHG� DQG� WKH� UHOLDEOH� VSHHG� ILJXUHV�
SURYLGHG�E\�WKH�HDFK�VXSSOLHU��2WKHU�TXHVWLRQV�LQFOXGH�EXW�QRW�OLPLWHG�WR��:KDW�DUH�
WKH�PDLQ�FRPSRQHQWV�RI� WKH�PDFKLQHU\��ZKDW� LV�WKH�H[SHFWHG�HIILFLHQF\� OHYHO��ZKDW�
NLQG�RI�DQG�KRZ�PDQ\�KRW�PHOW�DSSOLFDWLRQ�V\VWHP�LV�LQFOXGHG�LQ�WKH�SULFH��ZHDWKHU�
RU�QRW�WKH�OLQH�KDV�D�FRXQWLQJ�DQG�VWDFNLQJ�XQLW�DW�WKH�HQG�RI�WKH�OLQH��$YDLODELOLW\�RI�
&(�FHUWLILFDWH��OHDG�WLPH�RI�WKH�OLQH�DQG�WKH�SURMHFW�SULFH��7KHVH�DUH�GHWHUPLQHG�WR�EH�
XVHG�DV�WKH�FRPSDULVRQ�FKDUDFWHULVWLFV�RQ�WKH�FDQGLGDWH�V\VWHP�PDWUL[�WKDW�KDV�EHHQ�
VKRZQ� RQ� 7DEOH� ����� 7KH� QDPHV� RI� WKH� FDQGLGDWHV� DUH� QRW� GLVFORVHG�� EHFDXVH� RI�
FRPPHUFLDO�UHVWULFWLRQV��
7KH�HYDOXDWLRQ�RI�WKH�PDFKLQHULHV�KDV�EHHQ�PDGH�RQ�WKH�PDMRU�IDFWRUV�WKDW�DUH�OLVWHG�
RQ� WKH� WHFKQLFDO� VSHFLILFDWLRQV� OLNH��DXWRPDWLRQ� OHYHO�RI� WKH�PDFKLQH��SURGXFW� VL]HV�
WKH�PDFKLQH�FDQ�SURGXFH��PDLQ�PDFKLQHU\�FRPSRQHQWV��GHVLJQ�VSHHG��UHOLDEOH�VSHHG�
GHILQHG� E\� HDFK� FRPSDQ\�� UXQQLQJ� HIILFLHQF\� SURYLGHG� E\� HDFK� FRPSDQ\� DQG�
DYDLODELOLW\�RI�FRXQWLQJ��VWDFNLQJ�DQG�SDFNLQJ�V\VWHP��7KHVH�IDFWRUV�KDYH�EHHQ�OLVWHG�
RQ�WKH�FRPSDULVRQ�7DEOH�����JLYHQ�EHORZ��$OO�WKUHH�&DQGLGDWHV�KDV�EHHQ�VWXGLHG�DQG�
D�EUDLQVWRUPLQJ�KDV�EHHQ�GRQH�WR�XQGHUVWDQG�WKH�VXLWDELOLW\�RI�HDFK�FDQGLGDWH�DQG�WR�
ORFDWH�XQGHUVWDQG�WKHLU�SRVLWLRQ�LQ�WKH�PDUNHW�PRUH�FOHDUO\��7KLV�VWXG\�KDV�EHHQ�PDGH�
E\�EUDLQVWRUPLQJ�DQG�E\�PHDQV�RI�D�JURXS�GLVFXVVLRQ��7KH�JURXS�ZDV�IRUPHG�E\���
SURIHVVLRQDO� LQGXVWULDOLVWV� RQH� RI� ZKLFK� LV� DOUHDG\� D� SURGXFHU�� 7KH� UHVW� RI� WKH�
PHPEHUV� KDYH� QHFHVVDU\� NQRZOHGJH� DQG� H[SHULHQFH� WR� H[WHQG� WKHLU� RSLQLRQV� LQ� D�
SURIHVVLRQDO� PDQQHU� DV� DQ� LQYHVWRU�� ZKR� PD\� FRQVLGHU� VSHQGLQJ� UHVRXUFHV� LQ� WKH�
VHOHFWHG� GLUHFWLRQ�� (DFK�RI� WKH� JURXS�PHPEHUV� KDG� UHYLHZHG� WKH� TXRWDWLRQV� RI� WKH�
FDQGLGDWHV�EHIRUH�WKH�PHHWLQJ�GDWH��7KH�EUDLQVWRUPLQJ�PHHWLQJ�KDV�EHHQ�PDGH�DV�D�
JURXS�GLVFXVVLRQ�WKDW�WRRN�DERXW�WKUHH�KRXUV��'XULQJ�WKLV�GLVFXVVLRQ�HDFK�PHPEHU��VR�
FDOOHG� GHFLVLRQ� JLYHU�� KDV� IUHHO\� H[WHQGHG� KLV� RSLQLRQV� WR� WKH� DXGLHQFH� DQG� WKH�
UHIHUUHG�VXEMHFW�KDV�EHHQ�GLVFXVVHG�LQ�GHWDLO���
�
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7DEOH�����&DQGLGDWH�V\VWHP�PDWUL[�

�
�

¸º¹�»	¼I»	½ ¾°¿�¼IÀ ÁÂ¾°À ½JÁ ¸Ã»"Ä�Å�À Å�»h¾°¿ÃÆ ¸Ã»"Ä�Å�À Å�»h¾°¿$Ç
ÈÃÉhÊ ËhÌ�Í'Ê Î Ë"ÏÐË	Ñ4Ê Ò	Ó
Ì�ÍJÔ Ò�Î Ï	Ó Õ É�Ö Ö4×	ÓIØ�Ù�Ë Õ É�Ö Ö4×	ÓIØ�Ù�Ë ×�ÓIÌ�Î Ú°×�ÓIØ�Ù	Ë

Û Ø°Ë	Ü&É4ÔÂÊ�×�Î Ý�ÓJÞ°ß>à
áâß�Î Ý�Ó&ß�ã�ä�Ó&ß�Î åhÏ�Ó�ÜuÑ ËhØ$æ�ßÂÎ Ý�Óhç
è1ËhÌâÓ&ß�é�Î Ê ÒâÍJÜ"Í êhÊ Ë"Ø>ß¶Ñ Ë"Ø�ë
Ë&Ê Ò	ÓIØ*ß�Î Ý�Ó&ß*Í'ÊSÍJÜ"Ü"Î Ê�Î ËhÏ�ÍJÖ�ÔIË�ß°Ê°ç
ì Ò	Ó&ß>ÓºÍ Ø°Ó�Î Ï�ÔJÖ É�ÜhÓ�ÜuÎ Ï�Ê Ò	Ó
ê"Ø>Î ÔIÓ&ç

áâ×4Î Ý�Ó&ß*Ú�×	ÌâÍJÖ Ö ã�íîÓ�Ü"Î É"Ìâã
ï Í Ø°å"Ó�ã�ðuÚ ï Í Ø°å"Ó

ëÐ×4Î Ý�Ó&ß*Ú�×	ÌâÍJÖ Ö ã�íîÓ�Ü"Î É"Ìâã
ï Í Ø°å"Ó

í@ÍJÎ Ïuí@ÍJÔ Ò�Î Ï	Ó
è1ËhÌÐê	ËhÏ	ÓIÏ"Ê�ß

è1Ó�Ö Ö É4Ö Ë�ß>Óñê"É�Ö êâÑ�Î ò	ÓIØ>Î Ý&Î Ï�åÐÍ'Ï4Ü
×Sç ÈÐç Û ê"Ø°ÓIê	ÓIØ>Í'Ê Î Ë"Ïuó ì Ë"ê
ß°Ò�ÓJÓ'Ê�ó�×	È Û Í ê"ê�Ö Î ÔJÍ'Ê ËhØ7ó
ÍJô&É4Î ß�Î Ê�Î ËhÏ ï ÍÂõ	ÓIØ7óöò4Í'Ø�Ø>Î Ó Ø,Ö ÓJå
Ô É�Ñ�Ñ°ß�ó÷ÓJÖ Í�ß�Ê Î Ô�ß*Ñ ÓJÓ�Ü"Î Ï�å�ó
ê	Ë�Ö õ	Ó Ê Òhõ�Ö ÓIÏ�Ó$ò�ÍJÔ ø4ß>Ò	ÓJÓ Ê4ó
Ñ Ø°ËhÏhÊ�ÍJÖhÊ Í ê	Óñó÷Ö ÓJåuÓ�Ö Í�ß°Ê Î Ô�ß�ó
Ñ�Í�ß�Ê Ó Ï4Î Ï	åÃÊ Í ê	Ó&ß*Í ê	ê�Ö Î ÔJÍJÎ Ê ËhÏ
ß�õ4ß°Ê ÓIÌùó�Ô'É"Ê Ê Î Ï�åÐÑ Ë	Ö Ü"Î Ï�åÐÍ Ï4ß
ß�Ê�ÍJÔ ø�Î Ï	å

Û É�Ö êuê"Ø°ÓIê	ÓIØ>Í'Ê Î ËhÏuóC×"È Û
Í ê"ê4Ö Î ÔJÍ'Ê ËhØ7ó÷ÍJÔJô&É4Î ß�Î Ê�Î ËhÏâÖ Í'õ	ÓIØ
ó÷ÓJÖ Í�ß�Ê Î Ô�Ñ ÓJÓ�Ü"Î Ï	å�ó�Ö ÓJåÐÔ É�Ñ�Ñ
Í ê�Ö Ö Î ÔJÍ'Ê ËhØ7óúÓ�Ö ÍJß°Ê Î Ô$é�ÍJÎ ß�Ê ò�Í Ï�Ü
óúê	Ë	Ö õ	Ó Ê Ò"õ	Ö ÓIÏ	ÓºÑ Î Ö Ì
ò�ÍJÔ ø4ß>Ò	ÓJÓ ÊSÍ ê"ê�Ö Î ÔIÍ'Ê ËhØ7ó�ß�Î Ü"Ó
Ê Í ê�Ó�ß,ó÷Ñ Ø°ËhÏhÊ ÍJÖhÊ�Í'ê�Ó&ß�ó
Ô ÉhÊ Ê Î Ï	åÐÍ Ï�ÜuÑ Ë�Ö Ü"Î Ï	å

è1Ó�Ö Ö É�Ö Ë�ß>Óñê"É4Ö êuê"Ø°ÓIê	ÓIØ>Í'Ê Î ËhÏuó
×	È Û Í ê	ê�Ö Î ÔJÍ'Ê ËhØ7ó�Ê Ëhê�ß°Ò	ÓJÓ Ê4ó
ÍJÔJô&É	É�Î ß�Î Ê�Î ËhÏâÖ Í'õ	ÓIØ7óûÓ�Ö Í�ß�Ê�Î Ô
ò�Í Ï4ÜÃóöò�Í Ø�Ø>Î ÓIØ,Ö ÓJåÐÔ É�Ñ�Ñ�ó�Ê Í ê	Ó
Í ê"ê4Ö Î ÔJÍ'Ê Î Ë"Ï�ß�õ4ß�Ê ÓIÌ9ó÷Ñ Ø°ËhÏhÊ ÍJÖ
Ê�Í'ê�Ó$óúê	Ë	Ö õ	Ó Ê Ò"õ�Ö ÓIÏ	Ó
Ö Í'Ì�Î Ï4ÍÂÊ Ó�ÜÃò�ÍJÔ ø4ß°Ò	ÓJÓ Ê4ó
Ô ÉhÊ Ê Î Ï	å�ãhÑ Ë	Ö Ü"Î Ï	åÐÍ Ï�ÜÐß°Ê ÍJÔ ø�Î Ï	å

ä�Ó&ß�Î åhÏ�×	ê	ÓJÓ�Ü"ã&Ì�Í üþýhÿ	ÿÃê�Î Ó�ÔIÓ&ß�� Ì�Î Ï"É"Ê Ó ýhÿ	ÿÃê�Î Ó�ÔIÓ&ß�� Ì�Î Ï"É"Ê Ó á�ý"ÿÃê�Î Ó�ÔIÓ&ß�� Ì�Î Ï"É"Ê Ó

� Ó�Ö Î Í ò4Ö Óº×	ê�ÓIÓ�Ü
ýhÿ	ÿÃê�Î Ó�ÔIÓ&ß�� Ì�Î Ï"É"Ê Ó�� ��� ýhÿ
Ì�� Ì�Î ÏâÖ Î Ï�Óºß>ê	ÓJÓ�ÜÃéºÒ�Î ÔIÓ Ù�ÓIØ
ÔIËhÌâÓ&ß*Ñ�Î Ø�ß�Ê°çh×4Î Ý�ÓºÜhÓIê	ÓIÏ�Ü"Í Ï"Ê

ýhÿ	ÿÃê�Î Ó�ÔIÓ&ß�� Ì�Î Ï"É"Ê ÓºÞ ÌâÓ�Ü"Î É	Ì
ß�Î Ý�ÓIà

� ËÐÎ Ï�Ñ ËÐÍ Ù�ÍJÎ Ö Í ò�Ö Óhç
	�ü"ê�ÓJÔ'Ê Ó�Ü
Ø°Ó�Ö Î Í ò�Ö ÓÃß°ê	ÓJÓ�Ü�� ë	ý"ÿ
ê�Î Ó�ÔIÓ�ß
� Ì�Î Ï"ÉhÊ ÓñÌâÓ�Ü"Î É"Ì ß�Î Ý�Ó

Û Ø°Ë	Ü&É4ÔÂÊ�×hÊ Ø�É�Ô'Ê É"Ø°Ó
è1ËhÌÐê�Ö ÓIü�Î Ê õâÞ�ÍJÔIÔ&çIÊ Ë
ß�Í ÌÐê�Ö ÓºÜ&Ø>Í éuÎ Ï	å�ß
ß°É	ê"ê�Ö Î Ó�Ühà

è1ËhÌÐê�Ö ÓIü ÈÃÙ	ÓIØ>ÍIå"ÓºÔIËhÌuê4Ö ÓIü�Î Ê õ ÈÃÙ	ÓIØ>ÍIå"ÓºÔIËhÌuê4Ö ÓIü�Î Ê õ

	¶Ñ�Ñ�Î ÔJÎ ÓIÏ�Ô'õ��ºÎ Ù	ÓIÏ�	¶Ñ�Ñ�Î ÔJÎ ÓIÏ�Ô'õ����"ý��÷ã9×4Ô'Ø>Í ê���ë�� 	¶Ñ�Ñ�Î ÔJÎ ÓIÏ�Ô'õ����"ÿ�� Þ ÓIü"ê�ÓJÔ'Ê ÓJÜºÊ Ë
ò	ÓºÖ Ó&ß'ß°à � � Èâç�	,ü"ê	Ó�Ô'Ê Ó�ÜºÊ Ë�ò�Ó����"ý��

� Ë&Ê4íîÓ�Ö Ê
ÈÃê"ê�Ö Î ÔJÍÂÊ�Î ËhÏ�×"õ4ß�Ê ÓIÌ � Ó&ß*Þ'æIÿÐß>Ó Ê�ß°à � Ó&ß*Þ�áâß�Ó Ê�ß7Ê Ë&Ê�ÍIÖ ã
!â×	È

Ì�ÍJÜhÓIà
� Ó&ß*Þ'æñÑ ËhØ Û 	,ó�Ï�ËhÏ"é�ËhÙ	ÓIÏ
Ö Í'Ì�Î Ï4ÍÂÊ�Î ËhÏâÍ Ï�Üúæ�ß>Ó ÊSÑ Ë"Ø
Ó�Ö Í�ß°Ê Î Ô$ò�Í Ï�Ü	ß>à

è1ËhÉ"Ï"Ê Î Ï	åÐÍ Ï�Ü
×"Ê ÍJÔ ø�Î Ï	å

� Ó&ß�ã�ÈÃÉhÊ Ë"ÌâÍ'Ê Î ÔJã�é�ËhØ�ø4ß*Î Ï
ÔIË"Ë"Ø°Ü	Î Í ÏhÊ Î ËhÏué�Î Ê ÒâÍ ÉhÊ ËhÌ�Í'Ê Î Ô
ê�ÍJÔ ø�Î Ï	åâß�õ4ß�Ê Ó Ì � Ó&ß�ã � ÓIü4Î Ê�ß�ã&ÈºÉ"Ê ËhÌ�Í'Ê Î Ô � Ó&ß�ã � Ó ü4Î Ê�ß�ã&ÈÃÉhÊ ËhÌ�Í'Ê Î Ô

Û ÍJÔ ø�Î Ï�åâ×hõ4ß°Ê ÓIÌ � Ó&ß�ãhÑ É4Ö Ö4ß>ÓIØ�Ù	Ë	ãÃÌâÎ Ï�Î ÌÐÉ"Ì
ë"ÿ	ÿ&ê�Î Ó�ÔIÓ&ß�� Ì�Î Ïuê4ÍIÔ ø4Î Ï	å4ç�!Ãê
Ê Ë#"�ýºê�ÍJÔ ø�ÍIå"Ó&ß�� Ì�Î Ï�ç

� Ë&ÊSô&É	ËhÊ Ó�Ü�ç � � È � Ë&ÊSô&É	ËhÊ Ó�Ü�ç � � È
è$	/ÔIÓIØ Ê Î Ñ�Î ÔJÍ'Ê Î ËhÏ � Ó&ß � Ó&ß � Ë
ï Ó�ÍJÜ ì Î ÌâÓ �ÃÌâËhÏhÊ Ò�ß ýºÌâËhÏhÊ Ò�ß %ÃÌâËhÏhÊ Ò4ß
Û Ø°Ë'&'Ó�Ô'Ê Û Ø°Î ÔIÓ�Þ�Î Ï�ÔJÖ ç
ß°ê4Í'Ø°Óñê�Í Ø Ê�ß*Í Ï4Ü
ß�Ê�ÍJÔ'ø4Î Ï	åÐÔIËhÉ"Ï"Ê Î Ï	å
ß�õ4ß°Ê ÓIÌuà

!â×	ä ë�ç ë	ýhÿ4ç ÿ	ÿ"ÿ"ã Ú !â×	ä("	ýhÿ4ç ÿ	ÿ"ÿ"ã Ú !â×	ä æ�ç ÿ"ÿ"ÿ4ç ÿ	ÿ"ÿ"ã Ú

¸Ã»"Ä�Å�À Å�»h¾°¿*)
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7DEOH�����%UDLQVWRUP�FRPSDULVRQ�RI�WKH�WKUHH�FDQGLGDWHV�
�

�

&DQGLGDWH�� &DQGLGDWH��
+LJK�SURGXFWLRQ�FDSDFLW\ 0HGLXP�SURGXFWLRQ�FDSDFLW\

+LJKHU�SURGXFWLYLW\ $FFHSWDEOH�SURGXFWLYLW\�
3URYHQ�7HFKQRORJ\��SUHIHUUHG�

YHQGRU
6ROG�VHYHUDO�PDFKLQHV��

ZRUOGZLGH 6ROG�D�IHZ�PDFKLQHV
7KH�PDUNHW�OHDGHUV�XVH�

HTXLSPHQW�YHU\�VLPLODU�WR�WKLV�
DOWHUQDWLYH�VWXGLHG�

3ULYDWH�ODEHO�PDQXIDFWXUHUHV�DV�
ZHOO�DV�VWRUH�EUDQG�

PDQXIDFWXUHUV�ZRXOG�XVH�

&KDQJLQJ�IURP�RQH�VL]H�WR�WKH�
RWKHU�LV�TXLFNHU

7R�VZLWFK�IURP�RQH�VL]H�WR�
RWKHU�UHODWLYHO\�WDNHV�PRUH�

WLPH�WKDQ�&DQGLGDWH���6LPLODU�
WR�&DQGLGDWH���

:LWK�FRUUHFW�SURGXFW�VWUXFWXUH�
DQG�GHVLJQ��WKH�PDFKLQHU\�FDQ�
SURGXFH�YHU\�KLJK�TXDOLW\�

SURGXFWV�WKDW�FDQ�FRPSHWH�ZLWK�
PDUNHW�OHDGHUV�

,W�LV�D�FKDOODQJLQJ�MRE�WR�
SURGXFH�KLJKO\�FRPSOH[�

SURGXFWV�VLPLODU�WR�ZKDW�3	*�
SURGXFHV�

0DFKLQHU\�PDQXIDFWXUHU�LV�
FORVHU�WKDQ�&KLQD��KRZHYHU�
VWLOO�D�IRUHLJQHU�PDFKLQHU\�

YHQGRU�

0DFKLQHU\�PDQXIDFWXUHU�LV�LQ�
WKH�VDPH�FRXQWU\��,Q�FDVH�
DVVLWDQFH�LV�UHTXLUHG��D�

WHFKQLFLDQ�FDQ�SD\�D�YLVLW�QH[W�
GD\�

&XVWRPHU�VHUYLFH�LV��H[SHFWHG�
WR�EH��EHWWHU�DQG�PRUH�

UHVSRQVLYH��7HFKQLFDO�VXSSRUW�
ZRXOG�EH�PRUH�SURIHVVLRQDO

7DONLQJ�WR�VRPHRQH�DW�PRWKHU�
ODQJXDJH�LV�DOZD\V�PXFK�

FRQYHQLHQW�

*RRG�IRU�SURGXFLQJ�UHODWLYHO\�
KLJK�FRVW�SURGXFWV�WKDW�DUH�

VHOODEOH�DW�KLJKHU�PDUNHW�SULFHV
*RRG�IRU�SURGXFLQJ�GLIIHUHQW�
VL]H�VLPSOH�VWUXFWXUH��ORZ�FRVW�

GLDSHUV

/RQJ�OHDG�WLPH�RI�WKH�
PDFKLQHU\

5HODWLYHO\�EHWWHU�OHDG�WLPH��1R�
QHHG�WR�LQYROYH�LQ�FXVWRPV�

SURFHGXUHV�

+LJKHU�HQHUJ\�FRQVXPSWLRQ 5HODWLYHO\�ORZHU�HQHUJ\�
FRQVXPSWLRQ

)LUVW�LQYHVWPHQW�FRVW�LV�DOPRVW�
��WLPHV�PRUH�WKDQ�WKH�QHDUHVW�

DOWHUQDWLYH�VWXGLHG�
0HGLXP�ILUVW�LQYHVWPHQW�FRVW

5HODWLYHO\�KLJK�FRVW�WR�DGRSW�D�
QHZ�SURGXFW�IHDWXUH�RU�GHYHORS�

D�QHZ�SURGXFW
,W�LV�HDVLHU�DQG�FKHDSHU�WR�

DGRSW�D�QHZ�SURGXFW�IHDWXUH�RU�
GHYHORS�D�QHZ�SURGXFW

7R�VZLWFK�IURP�RQH�VL]H�WR�
RWKHU�UHODWLYHO\�WDNHV�PRUH�

WLPH�WKDQ�&DQGLGDWH���6LPLODU�
WR�&DQGLGDWH���

$FFHSWDEOH�SURGXFWLYLW\
0HGLXP�SURGXFWLRQ�FDSDFLW\

&DQGLGDWH��

,W�LV�D�FKDOODQJLQJ�MRE�WR�
SURGXFH�KLJKO\�FRPSOH[�

SURGXFWV�VLPLODU�WR�ZKDW�3	*�
SURGXFHV�

3ULYDWH�ODEHO�PDQXIDFWXUHUHV�DV�
ZHOO�DV�VWRUH�EUDQG�

PDQXIDFWXUHUV�ZRXOG�XVH�

,W�LV�HDVLHU�DQG�FKHDSHU�WR�
DGRSW�D�QHZ�SURGXFW�IHDWXUH�RU�

GHYHORS�D�QHZ�SURGXFW

/RZ�ILUVW�LQYHVWPHQW�FRVW

7KHUH�PLJKW�EH�GLIILFXOW\�LQ�
FRPPXQLFDWLRQ�LI�D�WHFKQLFDO�
VXSSRUW�LV�UHTXLUHG��5HODWLYHO\�
OHVV�SURIHVVLRQDO�VXSSRUW�LV�

H[SHFWHG�

&KLQD�LV�YHU\�IDU��,W�ZRXOG�WDNH�
VHYHUDO�GD\V�WR�UHFHLYH�D�VPDOO�

VSDUH�SDUW�

*RRG�IRU�SURGXFLQJ�GLIIHUHQW�
VL]H�VLPSOH�VWUXFWXUH��ORZ�FRVW�

GLDSHUV
5HODWLYHO\�EHWWHU�OHDG�WLPH��

+RZHYHU�WKH�WLPH�UHTXLUHG�IRU�
WUDQVSRUWDWLRQ�VKDOO�EH�

FRQVLGHUHG�DW�OHDVW���PRQWK
5HODWLYHO\�ORZHU�HQHUJ\�

FRQVXPSWLRQ
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�����%DE\�'LDSHU�0DFKLQHU\�7HFKQRORJ\�6HOHFWLRQ��:KLFK�&DQGLGDWH"�
7HFKQRORJ\�VHOHFWLRQ�LV�V�FRPSOH[�SUREOHP�WKDW�QHHG�VHYHUDO�SRLQWV�WR�EH�VWXGLHG�DQG�
DQDO\]HG�� ,Q� WKLV� VWXG\� WKH� WHFKQRORJ\� VHOHFWLRQ� LV� PDGH� E\� XVLQJ� D� EHQHILW�FRVW�
DQDO\VLV��:KLOH� WKH� FRVW� LV� GLUHFWO\� REWDLQHG� IURP� WKH� TXRWDWLRQV� SURYLGHG�E\�HDFK�
FDQGLGDWH��WKH�EHQHILWV�KDYH�EHHQ�REWDLQHG�E\�DQDO\]LQJ�WKH�FDQGLGDWH�V\VWHP�PDWUL[�
DQG�WKH�EUDLQVWRUP�FRPSDULVRQ�RI�WKH�WKUHH�FDQGLGDWHV��7KH�WHFKQRORJ\�DQG�EXVLQHVV�
SRUWIROLR� DQDO\VLV� KDV� DOVR� EHHQ� VKDUHG� ZLWK� WKH� SHRSOH� ZKR� LQYROYHG� LQ� WKH�
HYDOXDWLRQ�SURFHVV�RI�WKH�EHQHILWV�XVHG�DW�FRVW�EHQHILW�DQDO\VLV��$V�D�SDUW�RI�WKH�JURXS�
GLVFXVVLRQ��LW�KDV�EHHQ�GHFLGHG�WR�XVH�WKH�IROORZLQJ�EHQHILW�IDFWRUV�IRU�REWDLQLQJ�WKH�
EHQHILWV� YDOXH� RI� WKH� DQDO\VLV�� SURGXFWLRQ� FDSDFLW\�� SURGXFWLYLW\�� VHW�XS� WLPH��
SUR[LPLW\� WR� VXSSOLHU�� FXVWRPHU� VHUYLFH�� OHDG� WLPH� DQG� VXLWDELOLW\� WR� WKH� EXVLQHVV�
VWUDWHJ\�GHYHORSHG�LQ�HDUOLHU�VHFWLRQV�RI�WKH�VWXG\���
�������'HWHUPLQDWLRQ�RI�EHQHILW�IDFWRUV�WR�EH�XVHG�DW�EHQHILW�FRVW�UDWLR�
$V� D� ILUVW� VWHS� RI� LPSOHPHQWLQJ� D� FRVW�EHQHILW� DQDO\VLV�� WKH� EHQHILWV� KDYH� WR� EH�
GHWHUPLQHG�� 7KH� EHQHILWV� KDYH� EHHQ� GHWHUPLQHG� GHSHQGLQJ� RQ� WKH� WHFKQLFDO�
VSHFLILFDWLRQV�WKDW�KDYH�EHHQ�SURYLGHG�E\�WKH�EDE\�GLDSHU�PDFKLQHU\�PDQXIDFWXUHUV��
7KH� GHWHUPLQDWLRQ� RI� EHQHILWV� KDV� EHHQ� GRQH� DW� WKH� VDPH� JURXS� GLVFXVVLRQ� PDGH�
GXULQJ�IRUPLQJ�WKH�FDQGLGDWH�V\VWHP�PDWUL[�DQG�FRPSDULVRQ�RI�FDQGLGDWHV��
7KHVH� DUH�� SURGXFWLRQ� FDSDFLW\�� SURGXFWLYLW\�� VHW�XS� WLPH�� SUR[LPLW\� WR� PDFKLQHU\�
VXSSOLHU�� FXVWRPHU� VHUYLFH�� OHDG� WLPH� RI� WKH� PDFKLQHU\� DQG� WKH� VXLWDELOLW\� RI� WKH�
PDFKLQHU\�WR�WKH�EXVLQHVV�VWUDWHJ\�PDGH��7KHVH�DUH�GHVFULEHG�EHORZ��
��� 3URGXFWLRQ�FDSDFLW\�RI�D�PHGLXP�VL]H�GLDSHU�KDV�EHHQ�WDNHQ�DV�RQH�RI�WKH�FULWHULD��

7KH� FDSDFLW\� YDOXHV� JLYHQ� RQ� WKH� WHFKQLFDO� GRFXPHQWV� RI� WKH� PDFKLQHULHV� RI�
&DQGLGDWH������DQG���DUH�JLYHQ�DV����������DQG�����SLHFHV�PLQXWH�UHVSHFWLYHO\��

��� 7KH� SURGXFWLYLW\� LV� DQRWKHU� FULWLFDO� FULWHULRQ� WKDW� KDV� WR� EH� WDNHQ� LQWR�
FRQVLGHUDWLRQ�� +RZHYHU� LW� KDV� EHHQ� GHFLGHG� WKDW� WKH� WHFKQLFDO� VSHFLILFDWLRQV�
SURYLGHG� ZLWKLQ� WKH� VSHFLILFDWLRQV� PD\� QRW� UHIOHFW� UHDOLVWLF� YDOXHV�� $QRWKHU�
UHVSHFW�ZDV�WKDW�HYHQ�WRXJK�WKH�XS�WLPH�LV�KLJK��WKH�VFUDS�SURGXFW�SHUFHQW�PD\�EH�
KLJK�7KHUHIRUH�� GXULQJ� WKH�GLVFXVVLRQ�� LW� KDV� EHHQ� UHTXHVWHG� IURP� WKH� GHFLVLRQ�
JLYHUV�WR�H[WHQG�RSLQLRQ�RQ�WKH�H[SHFWHG�SURGXFWLYLW\�RI�HDFK�FDQGLGDWH�DV�ZHOO��
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(YHQ� WRXJK� WKH� WHFKQLFDO� GRFXPHQWV� RI� FDQGLGDWH� ��� �� DQG� �� VWDWH� WKDW� WKH�
SURGXFWLYLW\�RI� WKHLU�HTXLSPHQW� LV�KLJKHU� WKDQ��������DQG�����UHVSHFWLYHO\�� WKH�
RSLQLRQ� RI� WKH� GHFLVLRQ� JLYHUV� ZHUH� WR� WDNH� WKHVH� QXPEHUV� DV� ���� ��� DQG� ���
SHUFHQW��

��� 6HW�XS� WLPH� LV� DQ� LPSRUWDQW� IDFWRU� WKDW� VKDOO� EH� WDNHQ� LQWR� FRQVLGHUDWLRQ��
5HGXFWLRQ�LQ�VHW�XS�WLPH�ZRXOG�SURYLGH�VKRUWHU�OHDG�WLPH��ORZHU�LQYHQWRULHV��RQ�
WLPH�GHOLYHU\��DQG�DELOLW\�WR�FKDQJH�TXLFNO\�DQG�WKHUHIRUH�EHLQJ�PRUH�IOH[LEOH�DQG�
FRVW� HIIHFWLYH�� ,Q� GLDSHU� EXVLQHVV�� VL]H� FKDQJH� LV� D� FKDOOHQJLQJ� GHFLVLRQ� LQ� WKH�
SURGXFWLRQ� HQYLURQPHQW�� 7KH� WLPH� UHTXLUHG� WR� PDNH� WKH� FKDQJH�� ORVV� LQ�
SURGXFWLRQ�� ORVV� LQ� PDWHULDO� GXULQJ� ILQH� WXQLQJ� LV� FRVWO\�� 7KHUHIRUH� WKH� WLPH�
QHHGHG�IRU�VL]H�FKDQJH�KDV�DOVR�EHHQ�WDNHQ�DV�D�FULWHULRQ�LQ�WHFKQRORJ\�VHOHFWLRQ��
7LPH�QHFHVVDU\�WR�FKDQJH�IURP�RQH�VL]H�WR�RWKHU�PD\�WDNH�DOPRVW�DQ���KRXU�VKLIW���
$�VL]H�FKDQJH�IURP�PHGLXP�VL]H�WR�VPDOO�VL]H�KDV�EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ��
&DQGLGDWH�����DQG���KDV�D�WLPH�IUDPH�RI�����DQG���KRXUV�UHVSHFWLYHO\��7KH�ORQJHU�
WKH�WLPH�WKH�ZRUVH��WKHUHIRUH�WKH�QXPEHUV�KDV�EHHQ�WDNHQ�DV�QHJDWLYH�YDOXHV���

��� 3UR[LPLW\� WR� PDFKLQHU\� VXSSOLHU� PLJKW� EH� D� FULWLFDO� IDFWRU� IRU� WHFKQRORJ\�
VHOHFWLRQ��7KLV� LV�QRW�RII�HVVHQFH� LQ�GLDSHU�PDQXIDFWXULQJ�DV� LW�PD\�EH�DW� VRPH�
RWKHU�WHFKQRORJLHV��EXW�VWLOO�LW�KDV�EHHQ�GHFLGHG�WR�WDNH�DV�FULWHULD��,Q�WKLV�UHVSHFW��
WKH�DYHUDJH�WLPH�UHTXLUHG�WR�UHFHLYH�D�VSDUH�SDUW�IURP�WKH�PDFKLQHU\�VXSSOLHU�KDV�
EHHQ� WDNHQ� DV� UHIHUHQFH�� 6LQFH�&DQGLGDWH� �� DQG��� LV� IRUHLJQHU�� WKH� SDUWV�ZRXOG�
FRPH�E\�DLUIUHLJKW�DQG�WKHUH�VKRXOG�EH�D�FXVWRPV�FOHDUDQFH�SURFHGXUH��,W�KDV�EHHQ�
IRUHVHHQ� WKDW� WKLV�ZRXOG�EH���GD\V�IRU�&DQGLGDWH���DQG���GD\V�IRU�&DQGLGDWH����
6LQFH�&DQGLGDWH���LV�D�ORFDO�PDFKLQHU\�EXLOGHU��WKH�WLPH�QHHGHG�IRU�D�VSDUH�SDUW�LV�
FRQVLGHUHG�DV�QH[W�GD\�GHOLYHU\��

��� &XVWRPHU�VHUYLFH�DQG�VXSSRUW�LV�DQ�LPSRUWDQW�IDFWRU��(VSHFLDOO\�WKH�VXSSRUW�PLJKW�
EH�QHFHVVDU\�IRU�PDFKLQH�EUHDNGRZQV�RU�ZKHQ�D�SUREOHP�WKDW�FDQQRW�EH�UHVROYHG�
E\� LQWHUQDO� UHVRXUFHV� RFFXUV�� 2EWDLQLQJ� NQRZ�KRZ� LV� DOVR� FRQVLGHUHG� DV� WKH�
FXVWRPHU�VHUYLFH�DQG�VXSSRUW��6LQFH�WKH�PDFKLQHULHV�DUH�VROG�DV�WXUQNH\�V\VWHPV��
WKHUH�ZRXOG�EH�D�SDUW�RI�NQRZ�KRZ�WKDW�ZLOO�EH�WUDQVIHUUHG�GXULQJ�WKH�VWDUW�XS�RI�
WKH�PDFKLQH�DV�ZHOO��$V�H[SHFWHG��WKH�PRUH�H[SHULHQFH�D�PDFKLQHU\�PDQXIDFWXUHU�
KDYH�WKH�PRUH�NQRZ�KRZ�RU�WHFKQLTXHV�RI�GLDSHU�SURGXFWLRQ�ZLOO�EH�WUDQVIHUUHG��
$SDUW� IURP� WKLV�� FRPPXQLFDWLRQ� LV� D� ELJ� SDUW� RI� WKH� VHUYLFH� WDNHQ�� ,W� ZLOO� EH�
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GLIILFXOW� WR� WDON�ZLWK� VRPHRQH� WDONLQJ�DW�&KLQHVH�DFFHQW�(QJOLVK� WKDQ� WDONLQJ� WR�
VRPHRQH� VSHDNLQJ� (QJOLVK� ZLWKRXW� DQ� DFFHQW�� 2I� FRXUVH� WDONLQJ� WR� PRWKHU�
ODQJXDJH�LV�WKH�EHVW�RI�DOO��7KH�SURIHVVLRQDO�DSSURDFK�WR�WKH�LQTXLULHV�DQG�LVVXHV�LV�
DOVR�EHHQ�FRQVLGHUHG�DV�D�SDUW�RI�WKLV�FULWHULD��7DNLQJ�DOO�RI�WKH�DERYH�PHQWLRQHG�
VXEMHFWV�LQWR�FRQVLGHUDWLRQ��LW�KDV�EHHQ�UHTXHVWHG�IURP�WKH�GHFLVLRQV�JLYHUV�WR�UDWH�
WKH�FDQGLGDWHV�RXW�RI���VWDU�VFDOH����LV�WKH�KLJKHVW��EHVW��YDOXH�XVHG�WKH�UDWLQJ��7KH�
RXWFRPH�LV�WKDW�&DQGLGDWH���KDV�UHFHLYHG���VWDUV��&DQGLGDWH���UHFHLYHG���VWDU�DQG�
ILQDOO\�&DQGLGDWH� �� UHFHLYHG��� VWDUV�� ,W� KDV�EHHQ�REVHUYHG� WKDW�RXW� RI�ZKDW�KDV�
EHHQ� GLVFXVVHG� DERYH� NQRZ�KRZ� KDV� EHHQ� WDNHQ� DV� SULRULW\� DQG� WKHQ� WKH�
FRPPXQLFDWLRQ�SRVVLELOLWLHV�FDPH��

��� 7KH�OHDG�WLPH�RI�WKH�PDFKLQH�LV�QRW�RI�HVVHQFH�LQ�WKLV�VWXG\��KRZHYHU�LW�ZRXOG�EH�
LPSRUWDQW�IRU�WKH�LQYHVWRU��7KHUHIRUH�LW�KDV�EHHQ�GHFLGHG�WR�KDYH�WKLV�FULWHULRQ�LQ�
WKH� WHFKQRORJ\� VHOHFWLRQ� SURFHVV�� ,Q� DGGLWLRQ� WR� WKH� OHDG� WLPH� RI� HDFK�
PDQXIDFWXUHU�JLYHQ�RQ�WKHLU�RIIHU�IRU�PDFKLQH�UHDGLQHVV�IRU�VKLSPHQW�WKHUH�ZRXOG�
EH� DQ� DGGLWLRQ� RI� WLPH� IRU� GHOLYHU\� RI� WKH� HTXLSPHQW� DV� ZHOO�� :KHQ� WKLV� LV�
FDOFXODWHG�� WKH�GHOLYHU\� WLPH�ZRXOG�EH���PRQWKV� IRU�&DQGLGDWH������PRQWKV� IRU�
&DQGLGDWH� �� DQG� �� PRQWKV� IRU� &DQGLGDWH� ��� 7KHVH� KDYH� DOVR� EHHQ� WDNHQ� DV�
QHJDWLYH�YDOXHV��

��� $�WHFKQRORJ\�PD\�EH�PRVW�XS�WR�GDWH��EXW�PD\�QRW�EH�WKH�EHVW�WKDW�ILWV�LQWR�WKH�
FRPSDQ\¶V�QHHG��7KH�WHFKQRORJ\�VHOHFWHG�VKDOO�EH�LQ�SDUDOOHO�ZLWK�WKH�FRPSDQ\¶V�
UHTXLUHPHQWV�WR�IXOILOO�WKH�PDUNHW�H[SHFWDWLRQV�RI�WKH�VXEMHFW�FRPSDQ\��7KHUHIRUH�
LW�KDV�EHHQ�GHFLGHG�WR�KDYH�DQRWKHU�FULWHULRQ�WR�WHVW�WKH�FDQGLGDWHV¶�VXLWDELOLW\�RI�
WKH�FRPSDQ\¶V�EXVLQHVV�SRUWIROLR�DQG�WKH�VWUDWHJ\�PDGH��.QRZLQJ�WKH�FRPSDQ\¶V�
PDUNHW�SURILOH�DQG� VWUDWHJ\�DQG�DIWHU� UHYLHZLQJ� WKH� WHFKQLFDO� VSHFLILFDWLRQV�DQG�
WKH�RXWFRPH�RI�WKH�EUDLQVWRUPLQJ�PDGH��WKH�GHFLVLRQ�JLYHUV�DUH�DVNHG�WR�UDWH�WKH�
&DQGLGDWHV�RXW�RI�D����VWDU�VFDOH��:KHUH����KDV�EHHQ�FRQVLGHUHG�DV�H[DFW�ILW����LV�
LQ�WKH�PLGGOH�PHDQLQJ�ZRXOG�ZRUN�ILQH�EXW�FDQ�EH�EHWWHU��$QG���VWDU�PHDQLQJ�WKLV�
LV� FHUWDLQO\� QRW� WKH� HTXLSPHQW� WKDW� WKH� FRPSDQ\� LV� ORRNLQJ� IRU�� )URP� WKLV�
SHUVSHFWLYH�WKH�&DQGLGDWHV�JRW�WKH�IROORZLQJ�UDWLQJV��&DQGLGDWH�����&DQGLGDWH����
DQG�&DQGLDWH�����

�
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7KH�EHQHILWV�SDUW�RI�WKH�FRVW�EHQHILW�DQDO\VLV��FRQVLVWLQJ�RI���FULWHULD�KDV�EHHQ�OLVWHG�
DW�EHORZ�7DEOH�����7KH�WDEOH�VKRZV�WKH�YDOXHV�IRU�HDFK�FULWHULRQ�DV�H[SODLQHG�DERYH��
7KHVH�DUH�FRPSDUDEOH�QXPEHUV�LQ�EHWZHHQ�WKHPVHOYHV��$V�H[SODLQHG�DERYH��QHJDWLYH�
YDOXHV� UHIOHFW� YDOXHV� IRU� QHJDWLYH� FULWHULD� ZKHUH� VPDOOHU� YDOXH� LV� EHWWHU�� $IWHU� WKH�
YDOXHV� IRU� HDFK� FULWHULRQ� LV� SXW� RQ� WKH� WDEOH�� WKH\� KDYH� EHHQ� QRUPDOL]HG�� 7KH�
SURFHGXUH�IDOORZHG�WR�QRUPDOL]H�HDFK�FULWHULRQ� LV�DV�IDOORZV��7KH�VXP�RI�YDOXH� IRU�
HDFK�FDQGLGDWH�REWDLQHG�DQG�LW� LV�VKRZQ�DV�WRWDO�LQ�EHORZ�WDEOH��7KHQ�WKH�YDOXH�IRU�
HDFK�FDQGLGDWH�LV�GLYLGHG�E\�WKH�WRWDO�DQG�WKH�QRUPDOL]HG�YDOXHV�KDYH�EHHQ�REWDLQHG��
1RUPDOL]HG�YDOXHV�DUH�VKRZQ�RQ�WKH� ODVW� WKUHH�FROXPQV�RI�7DEOH������%\�GRLQJ�VR��
WKH�FULWHULRQV�EHFDPH�FRPSDUDEOH�ZLWK�HDFK�RWKHU��

7DEOH�����7HFKQRORJ\�VHOHFWLRQ�FULWHULRQV�DQG�WKH�FRPSDULVRQ�RI�WKH�FDQGLGDWHV�

�
�������)RUPLQJ�EHQHILW�FRVW�PDWUL[HV�
,W�KDV�EHHQ�DVNHG�WR�GHFLVLRQ�JLYHUV�WR�UDWH�WKH�LPSRUWDQFH�OHYHO�RI�WKH�EHQHILWV�DW�D����
SRLQW� VFDOH��:KHUH��³��´� LV�GHILQHG�DV� WKH�PRVW� LPSRUWDQW� IDFWRU��7KH� UDWLQJ�RI� WKH�
GHFLVLRQ�JLYHUV�KDV�EHHQ�WDNHQ�DW�HTXDO�LPSRUWDQFH�DQG�DULWKPHWLFDO�DYHUDJH�KDV�EHHQ�
REWDLQHG��7KLV�KDV�EHHQ�XVHG�DV�WKH�IDFWRU�WR�JLYH�WKH�ZHLJKW�WR�HDFK�RI�WKH�EHQHILWV��
6R� WKDW� LW� FDQ� HDVLO\�EH�GHWHUPLQHG�ZKLFK�EHQHILW� KDV� WKH�PRVW� LPSRUWDQFH� IRU� WKH�
ILQDO� GHFLVLRQ� DQG�ZKLFK� LV� OHVV� LPSRUWDQW�� 7KH� QRUPDOL]HG� YDOXHV� RI� HDFK� EHQHILW�
OLVWHG�DW�7DEOH����KDYH�EHHQ�PXOWLSOLHG�E\�WKLV�ZHLJKWLQJ�IDFWRU��7KHVH�YDOXHV�KDYH�
EHHQ�OLVWHG�RQ�7DEOH������
�
�
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�
7DEOH�����:HLJKWHG�YDOXHV�RI�WKH�EHQHILWV�UDWHG�E\�GHFLVLRQ�JLYHUV�LQ�WKH�

EUDLQVWRUPLQJ�JURXS��

�
:LWK�WKH�IRUPDWLRQ�RI�7DEOH������WKH�EHQHILW�VHFWLRQ�RI�WKH�EHQHILW�FRVW�DQDO\VLV�KDV�
EHHQ�FRPSOHWHG��7KH�FRVW�VHFWLRQ�KDV�EHHQ�IRUPHG�E\�XVLQJ�WKH�SULFH�RIIHUV�WKDW�KDV�
EHHQ� JLYHQ� E\� WKH� &DQGLGDWHV�� ,W� KDV� EHHQ� GHFLGHG� RQO\� WR� XVH� WKH� FRVW� RI� WKH�
PDFKLQHU\�WR�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��7KH�FRVWV�VKRZQ�LQ�PLOOLRQ�86�'ROODUV�DQG�
WKHLU�QRUPDOL]HG�YDOXHV�KDYH�EHHQ�OLVWHG�DW�EHORZ�7DEOH�����

7DEOH�����1RUPDOL]HG�FRVW�RI�FDQGLGDWHV��

�
:LWK� WKH� FRPSOHWLRQ� RI� 7DEOH� ���� DQG� 7DEOH� ����� WKH� EHQHILW� �� FRVW� UDWLR� FDQ� EH�
FDOFXODWHG��%\�XVLQJ�D�EHQHILW�WR�FRVW�UDWLR��LW�KDV�EHHQ�DLPHG�WR�ILQG�ZKLFK�FDQGLGDWH�
JLYHV�WKH�EHVW�YDOXH�WR�WKH�LQYHVWRU��7KH�FDOFXODWLRQ�LV�PDGH�DW�EHORZ�VHFWLRQ��
�

&DQGLGDWH�
�

�0DFKLQHU\�&RVW

&DQGLGDWH�
�

7RWDO &DQGLGDWH�
�

&DQGLGDWH�
�

&DQGLGDWH�
�

���� ����

1RUPDOL]HG�9DOXHV9DOXHV��PLOOLRQ�86'�
&DQGLGDWH�

�
&RVWV

���� ���� � ����

3URGXFWLRQ�FDSDFLW\��GLDSHUV�KRXU� �� ����� ����� �����
3URGXFWLYLW\���� � ����� ����� �����
7LPH�QHHGHG�IRU�VL]H�FKDQJH�LQ�KRXUV��VHW�
XS�WLPH��UHODWHG�WR�WKH�VDPH�FRPSOH[LW\�RI�
WKH�SURGXFW���5HYHUVH�

� ������ ������ ������
3UR[LPLW\�WR�PDFKLQHU\�VXSSOLHU��GD\V�IRU�D�
VSDUH�SDUW�DUULYDO���UHYHUVH� � ������ ������ ������
&XVWRPHU�VHUYLFH�VXSSRUW � ����� ����� �����
/HDG�WLPH�RI�WKH�PDFKLQHU\��PRQWKV� � ����� ����� �����
6XLWDELOLW\�RI�WKH�HTXLSPHQW�WR�EXVLQHVV�
VWUDWHJ\�PDGH� �� ����� ����� �����

������ ����� ������
����� ����� �����

7
1

:HLJKWHG�9DOXHV
&DQGLGDWH�

�
&DQGLGDWH�

�
&DQGLGDWH�

�

7RWDO��
1RUPDOL]HG�5HVXOWV�

:HLJKW�
)DFWRU����������������������
������

%HQHILWV
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�������9HQGRU�VHOHFWLRQ��FDOFXODWLRQ�RI�EHQHILW�FRVW�UDWLR��
7R� FDOFXODWH� WKH� EHQHILW� FRVW� UDWLR�� WKH� ZHLJKWHG� YDOXHV� RI� WKH� EHQHILW� IRU� HDFK�
&DQGLGDWH�VKDOO�EH�GLYLGHG�E\�WKH�QRUPDOL]HG�FRVW�YDOXH�RI�UHVSHFWLYH�FDQGLGDWH��
+RZHYHU�� LW� VKRXOG� EH� NHSW� LQ� PLQG� WKDW� WKLV� PHWKRGRORJ\� PD\� JORVV� RYHU� WKH�
UHTXLUHPHQW�IRU�WKH�EHQHILW�DQG�FRVW�SULRULWLHV�WR�EH�LQ�FRPPHQVXUDEOH�XQLWV��,Q�VRPH�
VSHFLILF� FDVHV�� LW�PD\� EH� SRVVLEOH� WKDW� RQH� FDQGLGDWH� KDYH� D�PXFK� KLJKHU� OHYHO� RI�
EHQHILW� ZKLFK� LV� OHDGLQJ� WKH� EHVW� EHQHILW�FRVW� UDWLR� ZKLOH� LW� LV� IDU� DZD\� IURP� WKH�
GHFLVLRQ�JLYHUV�SURMHFWHG�EXGJHW��7R�RYHUFRPH�WKLV�VLWXDWLRQ��D�PDJQLWXGH�DGMXVWPHQW�
PHWKRG�>��@�PD\�EH�QHFHVVDU\�WR�EH�XVHG��,W�ZDV�QRW�QHFHVVDU\�WR�DSSO\�D�PDJQLWXGH�
DGMXVWPHQW�LQ�WKLV�FDVH��
7KH�QRUPDOL]HG�EHQHILW�YDOXHV�REWDLQHG�RQ�7DEOH�����DQG�WKH�QRUPDOL]HG�FRVW�YDOXHV�
REWDLQHG�RQ�7DEOH�����KDV�EHHQ�XVHG�WR�FDOFXODWH�WKH�UDWLR�RI�EHQHILWV�WR�FRVWV�IRU�HDFK�
FDQGLGDWH��7KHVH�DUH�VKRZQ�RQ�EHORZ�7DEOH������)RU�&DQGLGDWH����WKH�EHQHILWV�YDOXH�
�������� GLYLGHG� E\� WKH� FRVWV� YDOXH� �������� JLYHV� D� EHQHILW� FRVW� UDWLR� RI� �������
6LPLODUO\��WKH�EHQHILW�FRVW�UDWLR�IRU�&DQGLGDWH���LV�������DQG�LW�LV�������IRU�&DQGLGDWH�
����
7DEOH�����&DOFXODWLRQ�RI�ZHLJKWHG�EHQHILW�FRVW�UDWLR�DQG�VHOHFWLRQ�RI�WHFKQRORJ\��
�

�
�
�
�
�
�
7KH�FRPSXWDWLRQ�KDV�EHHQ�JLYHQ�DW�7DEOH������)URP� WKH� UDWLRV�� LW�KDV�EHHQ�DGYLVHG�
WKDW�&DQGLGDWH���KDV�WR�EH�VHOHFWHG�IRU�SURGXFLQJ�EDE\�GLDSHUV��
�
�����&RQFOXVLRQ�
7KH�WHFKQRORJ\�LV�JURZLQJ�YHU\�UDSLG��'XH�WR�WKLV�TXLFN�FKDQJH��GHFLVLRQ�PDNHUV�WR�
IDFH�JUHDW�XQFHUWDLQW\�DQG�FRPSOH[LW\�UHJDUGLQJ�WKH�VHOHFWLRQ�RI�ZKLFK�WHFKQRORJ\�WR�

&DQGLGDWH�� &DQGLGDWH�� &DQGLGDWH��
%HQHILWV�� ����� ����� �����
&RVWV ����� ����� �����

����� ����� �����

1RUPDOL]HG�9DOXHV�:HLJKWHG�ZLWK�WKH�0DLQ�)DFWRU

%HQHILW���&RVW�UDWLR
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GHSHQG�RQ��$W�60(¶V��HYHQ�WRXJK�WKH�FRPSDULVRQ�RI�WKH�WHFKQRORJLHV�DUH�PDGH�TXLWH�
JRRG��PRVWO\�WKH�GHFLVLRQV�DUH�PDGH�LQWXLWLYHO\���
�
,Q� WKLV� FKDSWHU��DV�D� ILUVW�SDUW�RI� WHFKQLFDO� IHDVLELOLW\� DQDO\VLV�� WHFKQRORJ\� VHOHFWLRQ�
KDV�EHHQ�VWXGLHG��$IWHU�H[SODLQLQJ�VWUDWHJLF�WHFKQRORJ\�PDQDJHPHQW�DQG�WHFKQRORJ\�
SRUWIROLR��&RVW�EHQHILW�DQDO\VLV�KDV�EHHQ� LQWURGXFHG��7R�JLYH� LQIRUPDWLRQ�DERXW� WKH�
SURGXFWLRQ�F\FOH��KRZ�EDE\�GLDSHU�SURGXFWLRQ�LV�PDGH�KDV�EHHQ�H[SODLQHG�DQG�EULHI�
LQIRUPDWLRQ�DERXW�WKH�GLDSHU�SHUIRUPDQFH�WHVW�PHWKRGV�KDV�EHHQ�JLYHQ��,QIRUPDWLRQ�
DERXW� EDE\� GLDSHU� PDQXIDFWXULQJ� HTXLSPHQW� KDV� EHHQ� JLYHQ� DQG� WKUHH� FDQGLGDWHV�
KDYH�EHHQ�LGHQWLILHG���
�
:LWK�GLIIHUHQW� DYDLODEOH�DOWHUQDWLYHV� DQG�YDULRXV�FULWHULD� IRU� WHFKQRORJ\�HYDOXDWLRQ��
PXOWL�FULWHULD� GHFLVLRQ� PDNLQJ� PHWKRGV� VHHP� WR� EH� DSSURSULDWH� WR� VXSSRUW� WKLV�
VHOHFWLRQ�SURFHVV��,Q�WKH�WHFKQRORJ\�VHOHFWLRQ�SUREOHPV�IRU�EDE\�GLDSHUV�D�VWUXFWXUHG�
DVVHVVPHQW� PHWKRGRORJ\� WKDW� VWLOO� OHWV� WKH� GHFLVLRQ� JLYHUV� PDNH� WKH� WHFKQLFDO�
FRPSDULVRQ�RI�WKH�DOWHUQDWLYHV�DV�WKH�ZD\�WKH\�ZRXOG�OLNH�WR�GR��+RZHYHU��E\�SXWWLQJ�
WKH�RXWFRPH�RI� WKH�FRQVHQVXV� LQ�D�PDWUL[� IRUPDW� OHW� WKHP�VHH�H[DFWO\�ZKDW�DUH� WKH�
DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� HDFK� DOWHUQDWLYH� ZLWK� UHVSHFW� WR� WKH� FULWHULD�
GLVFXVVHG�RQ��8QGHUVWDQGLQJ�ZKLFK�FULWHULRQV�DUH�PRUH� LPSRUWDQW�DQG� WKH�SDLU�ZLVH�
FRPSDULVRQV� RI� WKH� LPSRUWDQFH� OHYHOV� RI� FULWHULRQV� LV� REWDLQHG� E\� GHILQLQJ� WKH�
FULWHULRQV�DQG�DVVLJQLQJ�WKHP�WKH�ZHLJKW�IDFWRUV��7KH�EHQHILWV�GLYLGHG�E\�WKH�DFWXDO�
QRUPDOL]HG�FRVWV�RI� WKH�PDFKLQHV�KDV�SURYLGHG�D� UDWLR� WR�GHSHQG�RQ� LQ� WHFKQRORJ\�
VHOHFWLRQ�SUREOHP���
�
7R�GHWHUPLQH�ZLWK�ZKLFK� FDQGLGDWH� WKH� LQYHVWRU� VKRXOG�PRYH� IRUZDUG�� LW� KDV� EHHQ�
GHFLGHG� WR� PDNH� D� FRVW� EHQHILW� DQDO\VLV�� %HQHILWV� DQG� FRVWV� PDWUL[HV� KDYH� EHHQ�
IRUPHG�DQG�ZHLJKWHG�FRVW�EHQHILW�DQDO\VLV�KDV�EHHQ�PDGH�WR�PDNH�D�YHQGRU�VHOHFWLRQ���
7KH�SURSRVHG�PHWKRGRORJ\�VKRXOG�LPSURYH�WKH�WHFKQRORJ\�VHOHFWLRQ�SURFHVV�DQG�WKH�
TXDOLW\�RI�WKH�GHFLVLRQ�JLYHQ�DV�LW�DOVR�DOORZV�FRQVLGHUDWLRQ�IRU�PXOWLSOH�GHFLVLRQ�
JLYHUV�WR�H[SUHVV�WKHLU�SHUVRQDO�SUHIHUHQFHV�LQ�VHOHFWLRQ�SURFHVV��
�
�
�
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&+$37(5���
7(&+1,&$/�	�23(5$7,21$/�)($6,%,/,7<���

)$&,/,7<�/2&$7,21�6(/(&7,21�
�
����,QWURGXFWLRQ�
,Q� WKLV� &KDSWHU�� DV� D� SDUW� RI� WKH� WHFKQLFDO� IHDVLELOLW\�� D� IDFLOLW\� ORFDWLRQ� VHOHFWLRQ�
SUREOHP�ZLOO� EH� VWXGLHG�� $IWHU� H[SODLQLQJ� EDVLFV� RI� IDFLOLW\� ORFDWLRQ� VHOHFWLRQ� DQG�
DQDO\WLFDO� KLHUDUFK\� SURFHVV� �$+3��� D� KLHUDUFK\� WUHH� LV� IRUPHG� DQG� WKH� ORFDWLRQ�
VHOHFWLRQ�IDFWRUV�DUH�H[SODLQHG��7KUHH�DOWHUQDWLYH�VLWHV�DUH�GHWHUPLQHG��$�TXDOLWDWLYH��
PXOWL� FULWHULD� GHFLVLRQ� VXSSRUW� PRGHO� KDV� EHHQ� IRUPHG� DQG� $+3� KDV� EHHQ�
LPSOHPHQWHG� WR� WKH� ORFDWLRQ�VHOHFWLRQ�SUREOHP�E\�XWLOL]LQJ�FRPSXWHU� VRIWZDUH��7KH�
ORFDWLRQ� IRU�EDE\�GLDSHU�SURGXFWLRQ�SODQW�KDV�EHHQ�GHWHUPLQHG��%HORZ� WDEOH� VKRZV�
WKH�IUDPHZRUN�RI�WKLV�&KDSWHU���

�
)LJXUH�����)UDPHZRUN�RI�&KDSWHU���

,QWURGXFWLRQ ,QWURGXFWLRQ�WR�WKH�FKDSWHU

([SODQDWLRQ�RI�WKH�PHWKRGRORJ\�XVHG�
LQ�WKLV�&KDSWHU�DQG�OLWHUDWXUH�UHYLHZ

,QWURGXFWLRQ�WR�WKH�IDFLOLW\�ORFDWLRQ�
VHOHFWLRQ�SUREOHP�

/RFDWLRQ�VHOHFWLRQ��&DVH�PDGH

&RQFOXVLRQV &RQFXVLRQ�RI�WKH�FKDSWHU�

+RZ�WR�PDNH�D�ORFDWLRQ�VHOHFWLRQ"�:KDW�
DUH�WKH�GHFLVLRQ�IDFWRUV�WR�EH�FRQVLGHUHG"

'HWHUPLQDWLRQ�RI�WKUHH�DOWHUQDWLYH�VLWHV�IRU�
HYDOXDWLRQ��'HWHUPLQDWLRQ�RI�WKH�IDFWRUV�WR�
EH�XVHG�LQ�HYDOXDWLRQ��,PSOHPHQWDWLRQ�RI�
$+3�WR�WKH�SUREOHP��6HOHFWLRQ�RI�WKH�VLWH�
IRU�EDE\�GLDSHU�SURGXFWLRQ�

$QDO\WKLF�+LHUDUFK\�3URFHVV��$+3��DQG�
XVH�RI�$+3�IRU�ORFDWLRQ�VHOHFWLRQ�
SUREOHP��/LWHUDWXUH�UHYLHZ�RQ�$+3�DQG�
ORFDWLRQ�VHOHFWLRQ�
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����$QDO\WLF�+LHUDUFK\�3URFHVV��$+3��0HWKRGRORJ\�DQG�/LWHUDWXUH�5HYLHZ�
������$QDO\WLF�+LHUDUFK\�3URFHVV��$+3��
7KH�DQDO\WLF�KLHUDUFK\�SURFHVV� �$+3��GHYHORSHG�E\�7KRPDV�6DDW\� LV�D�PHWKRG� IRU�
UDQNLQJ�GHFLVLRQ�DOWHUQDWLYHV�DQG�VHOHFWLQJ�WKH�EHVW�RQH�ZKHQ�WKH�GHFLVLRQ�PDNHU�KDV�
PXOWLSOH�REMHFWLYHV��RU�FULWHULD��RQ�ZKLFK� WR�EDVH� WKH�GHFLVLRQ��7KXV�� LW�DQVZHUV� WKH�
TXHVWLRQ��³ZKLFK�RQH"´�$�GHFLVLRQ�PDNHU�XVXDOO\�KDV�VHYHUDO�DOWHUQDWLYHV�IURP�ZKLFK�
WR�FKRRVH�ZKHQ�PDNLQJ�D�GHFLVLRQ�>��@��
$+3�LV�D�YHU\�XVHIXO�WHFKQLTXH�LQ�VROYLQJ�FRPSOH[�GHFLVLRQ�SUREOHPV��%\�DSSO\LQJ�
WKLV� PHWKRGRORJ\�� ZH� FDQ� VHYHUDO� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� FULWHULD� FDQ� EH�
LGHQWLILHG�� WKH�FRPSHWLQJ�DQG�FRQIOLFWLQJ�REMHFWLYHV�DPRQJ� WKHP�FDQ�EH�H[DPLQHG��
DQG�WKHLU�UHODWLYH�LPSRUWDQFH�LQ�RUGHU�WR�PDNH�WUDGH�RIIV�DQG�WR�GHWHUPLQH�SULRULWLHV�
DPRQJ�WKHP�IRU�PDNLQJ�JRRG�GHFLVLRQV�FDQ�EH�DVVHVVHG�>������@��
7KH�DSSOLFDWLRQ�RI�$+3�PHWKRGRORJ\�LQYROYHV�IRXU�SKDVHV��QDPHO\��
3KDVH����6WUXFWXULQJ�WKH�SUREOHP�DQG�EXLOGLQJ�WKH�$+3�PRGHO��
3KDVH����&ROOHFWLQJ�GDWD�WKURXJK�SDLU�ZLVH�FRPSDULVRQV�E\�H[SHUW�LQWHUYLHZV��
3KDVH����'HWHUPLQLQJ�QRUPDOL]HG�SULRULW\�ZHLJKWV�RI�LQGLYLGXDO�IDFWRUV��
3KDVH����$QDO\]LQJ�WKH�SULRULW\�ZHLJKWV�DQG�GHULYLQJ�D�VROXWLRQ�WR�WKH�SUREOHP�>��@���
,Q�3KDVH���SDLU�ZLVH�FRPSDULVRQV�LV�GRQH�E\�XVLQJ�D�QLQH�SRLQW�VFDOH�DV�VXJJHVWHG�E\�
6DDW\�>��@��7KH�QLQH�SRLQW�VFDOH�LV�VKRZQ�LQ�7DEOH�������

7DEOH�����7KH�QLQH�SRLQW�VFDOH�>��@�

�� (TXDO�LPSRUWDQFH� 7ZR�DFWLYLWLHV�FRQWULEXWH�HTXDOO\�WR�WKH�
REMHFWLYH��

�� :HDN�LPSRUWDQFH�RI�RQH�RYHU�
RWKHU�

([SHULHQFH�DQG�MXGJPHQW�VOLJKWO\�IDYRU�RQH�
DFWLYLW\�RYHU�DQRWKHU�

�� (VVHQWLDO�RU�VWURQJ�LPSRUWDQW� ([SHULHQFH�DQG�MXGJPHQW�IDYRU�RQH�DFWLYLW\�
RYHU�DQRWKHU�

�� 'HPRQVWUDWHG�LPSRUWDQFH� $Q�DFWLYLW\�LV�VWURQJO\�IDYRUHG�DQG�LWV�
GRPLQDQFH�LV�GHPRQVWUDWHG�LQ�SUDFWLFH�

�� $EVROXWH�LPSRUWDQFH�
7KH�HYLGHQFH�IDYRULQJ�RQH�DFWLYLW\�RYHU�
DQRWKHU�LV�RI�WKH�KLJKHVW�SRVVLEOH�RUGHU�RI�
DIILUPDWLRQ��

�������� ,QWHUPHGLDWH�YDOXHV�EHWZHHQ�WKH�WZR�DGMDFHQW�MXGJPHQWV� :KHQ�FRPSURPLVH�LV�QHHGHG�
�
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7KH� SDLU�ZLVH� FRPSDULVRQ� MXGJPHQW�PDWUL[HV� REWDLQHG� IURP� WKH� H[SHUW� LQWHUYLHZV�
ZHUH�WUDQVODWHG�LQWR�WKH�ODUJHVW�(LJHQ�YDOXH�SUREOHPV�WKDW�FDQ�EH�VROYHG�WR�REWDLQ�WKH�
QRUPDOL]HG�DQG�XQLTXH�SULRULW\�YHFWRUV�RI�ZHLJKWV�WR�FULWHULD�RU�VXE�FULWHULD��EHQHILWV�
RU�FRVWV��DQG�DOWHUQDWLYHV�XVHG�LQ�HDFK�OHYHO�RI�WKH�KLHUDUFK\��,W�LV�SRVVLEOH�WR�REWDLQ�D�
VRIWZDUH�VXSSRUW�IRU�FDOFXODWLRQV��
7KH�DQDO\WLF�KLHUDUFK\�SURFHVV��$+3��KDV�EHHQ�SURSRVHG�LQ�OLWHUDWXUH�DV�DQ�HPHUJLQJ�
VROXWLRQ�DSSURDFK�WR�ODUJH��G\QDPLF��DQG�FRPSOH[�UHDO�ZRUOG�PXOWL�FULWHULD�GHFLVLRQ�
PDNLQJ�SUREOHPV��7KH�$+3�KDV�EHHQ�XVHG� LQ� D�ZLGH�YDULHW\�RI�FRPSOH[�GHFLVLRQ�
PDNLQJ� SUREOHPV�� VXFK� DV� WKH� VWUDWHJLF� SODQQLQJ� RI� RUJDQL]DWLRQDO� UHVRXUFHV�� WKH�
HYDOXDWLRQ� RI� VWUDWHJLF� DOWHUQDWLYHV�� RU� WKH� MXVWLILFDWLRQ� RI� QHZ� PDQXIDFWXULQJ�
WHFKQRORJ\�>��@��8S�WR�GDWH�VXFFHVVIXO�DSSOLFDWLRQV�RI�WKH�$+3�KDYH�EHHQ�UHSRUWHG�LQ�
PDUNHWLQJ��ILQDQFH��HGXFDWLRQ��SXEOLF�SROLF\��HFRQRPLFV��PHGLFLQH�DQG�VSRUWV�>��@��
7KUHH�PDMRU�VWHSV�LQ�WKH�$+3�VROXWLRQ�DSSURDFK�DUH���
�
��� 3UREOHP�GHFRPSRVLWLRQ�� 7KH� SUREOHP� LV� GHFRPSRVHG� LQWR� HOHPHQWV� �ZKLFK� DUH�

JURXSHG� RQ� GLIIHUHQW� OHYHOV� WR� IRUP� D� FKDLQ� RI� KLHUDUFK\�� DQG� HDFK� HOHPHQW� LV�
IXUWKHU�GHFRPSRVHG�LQWR�VXE�HOHPHQWV�XQWLO�WKH�ORZHVW�OHYHO�RI�WKH�KLHUDUFK\��

��� &RPSDUDWLYH� DQDO\VLV�� 7KH� UHODWLYH� LPSRUWDQFH� RI� HDFK� HOHPHQW� DW� D� SDUWLFXODU�
OHYHO� ZLOO� EH�PHDVXUHG� E\� D� SURFHGXUH� RI� SDLU� ZLVH� FRPSDULVRQ�� 7KH� GHFLVLRQ�
PDNHUV�SURYLGH�QXPHULFDO�YDOXHV�IRU�WKH�SULRULW\�RI�HDFK�HOHPHQW�XVLQJ�D�UDWLQJ�
VFDOH��

��� 6\QWKHVLV� RI� SULRULWLHV�� 7KH� SULRULW\� ZHLJKWV� RI� HOHPHQWV� DW� HDFK� OHYHO� ZLOO� EH�
FRPSXWHG�XVLQJ�HLJHQYHFWRU�RU�OHDVW�VTXDUH�DQDO\VLV��7KH�SURFHVV�LV�UHSHDWHG�IRU�
HDFK�OHYHO�RI�WKH�KLHUDUFK\�XQWLO�D�GHFLVLRQ�LV�ILQDOO\�UHDFKHG�E\�RYHUDOO�FRPSRVLWH�
ZHLJKWV�>��@��

�
7KH�W\SLFDO�$+3�PRGHO�VKRXOG�LQFOXGH�2EMHFWLYH��&ULWHULD�DQG�$OWHUQDWLYHV�VKRZQ�LQ�
EHORZ�ILJXUH��
�
�
�
�
�
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�
)LJXUH�����7\SLFDO�$+3�PRGHO�

�
0DWKHPDWLFDOO\�� WKH� REMHFWLYH� LV� WR� GHWHUPLQH� WKH� QRQ�QHJDWLYH� ZHLJKWV�Z z � RI� WKH�
FULWHULRQ� & z � IRU� L �� WR� Q�� ZKHUH� Q� LV� WKH� QXPEHU� RI� FULWHULD�� ,I� WKH� ZHLJKWV�
Z �Z { �««�Z | �� ZHUH� NQRZQ�� WKHQ� WKH� UHODWLYH� LPSRUWDQFH� RI� WKH� FULWHUL� F z � DV�
FRPSDUHG� WR� F} � ZRXOG� EH� WKH� UDWLR� Z z �Z} �� 7KH� EDVLF� LGHD� RI� $+3� LV� SUHFLVHO\� WR�
SURFHHG� IURP� D� SDLU� ZLVH� FRPSDULVRQ� RI� WKH� FULWHULD� DQG� WR� HYDOXDWH� WKH� ZHLJKWV�
WKURXJK�D�VSHFLDO�SURFHGXUH���
�
,Q� DQ� HPSLULFDO� VWXG\� RI� SUHIHUHQFH�� RQH� PLJKW� LQ� SULQFLSOH� EH� FRQWHQW� WR� PDNH�
FRPSDULVRQV�RI� DOO�FULWHULD�ZLWK�RQO\� WKH� ILUVW� FULWHULD� IRU� LQVWDQFH�� ,Q� WKLV�ZD\�RQH�
ZRXOG�ILQG�HPSLULFDO�ZHLJKW�UDWLRV�Z z �Z { �IRU� L ��WR�Q��7KHVH�YDOXHV�RQO\�GHILQH�WKH�
ZHLJKW�Z�XS�WR�DQ�RYHUDOO�IDFWRU��DQG�LW�LV�WKHUHIRUH�DOZD\V�SRVVLEOH�WR�UHSUHVHQW�WKH�
YHFWRU�Z�E\�D�QRUPDOL]HG�YHFWRU��H�J�E\�LPSRVLQJ��
�¦  ~ ~Z � � � � � � � � ����������������������������������������
�
&OHDUO\�WKHUH�LV�QR�SDUWLFXODU�UHDVRQ�WR�FKRRVH�WKH�FULWHULRQ�F��DV�D�UHIHUHQFH��DQ\�RI�
WKH� FULWHULD� FRXOG� IRUP� WKH� EDVLV� IRU� D� FRPSDULVRQ� ZLWK� WKH� RWKHUV� EHFDXVH� RI� WKH�
XQGHUO\LQJ�SHUPXWDWLRQ�V\PPHWU\�RI� WKH�FULWHULD��&RPELQLQJ�DOO�Q�SRVVLEOH�FROXPQ�
YHFWRUV�LQWR�D�PDWUL[�$�LQ�WKH�IROORZLQJ�ZD\��
�

&ULWHULD�� &ULWHULD�� &ULWHULD�Q
�X� � ��� �M� ��� � ����� �X� � ��� �M� ��� � ����� �X� � ��� �
� ��� � �����
��� � ��� ����� � ���#� ��� � ��� ����� � ���#� �X� � ��� ����� � �M���
��� � ��� ����� � ����� ��� � ��� ����� � ����� �X� � ��� ����� � �M���

�X� � ��� ����� � ����� �X� � ��� ����� � ����� �X� � ��� ����� � �M���

2EMHFWLYH
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�
2QH�DUULYHV�DW�WKH�VWDUWLQJ�SRLQW�RI�WKH�6DDW\�DQDO\VLV��7KH�HOHPHQWV�RI�WKH�PDWUL[�$�
KDYH�WKH�VSHFLDO�SURSHUW\�
D z }  ��D}5z �IRU�DOO�L�DQG�M��� � � � � ����������������������������������������
IURP� ZKLFK� IROORZV� WKDW� WKH� GLDJRQDO� HOHPHQWV� DUH� XQLW\� DQG� WKH� XSSHU�ULJKW� DQG�
ORZHU�OHIW� WULDQJXODU�EORFNV�DUH� UHFLSURFDO�� ,W� LV� HDV\� WR� VHH� WKDW�Z� LV� D� ULJKW�(LJHQ�
YHFWRU�RI�WKH�PDWUL[�$�ZLWK�HLJHQ�YDOXH�Q��
�
$�  Q � �������
7KH�PDWUL[�$�Q�LV�VLPSO\�D�SURMHFWLRQ�RSHUDWRU�RQ�WKH�RQH�GLPHQVLRQDO�VSDFH�GHILQHG�
E\�WKH�YHFWRU�Z��,Q�IDFW��WKH�FROXPQ�YHFWRUV�RI�$�DUH�SURSRUWLRQDO�DV�D�FRQVHTXHQFH�
RI� UHSUHVHQWLQJ� Q� SHUIHFWO\� FRQVLVWHQW� FRPSDULVRQV� ZLWK� UHIHUHQFH� WR� HDFK� RI� WKH�
FULWHULD�>��@��
,Q� WKH� PRVW� FRPPRQ� 6DDW\� DSSURDFK�� D� OLQHDU� VFDOH� �����«��� IRU� WKH� SDLU� ZLVH�
FRPSDULVRQV�LV�XVHG�WR�TXDQWLI\�KRZ�PXFK�PRUH�LPSRUWDQW�D�FULWHULRQ�LV�FRPSDUHG�WR�
DQRWKHU�RQH��7KH�YDOXH��� IRU� LQVWDQFH�PHDQV�HTXDOO\� LPSRUWDQW� DQG���PHDQV�PXFK�
PRUH�LPSRUWDQW��,I� WKH�FULWHULRQ�LV�OHVV�LPSRUWDQW�WKDQ�DQRWKHU�RQH��WKHQ�WKH�LQYHUVH�
SUHIHUHQFHV������������«������DUH�XVHG�DV�FDQ�EH�VHHQ�LQ�7DEOH������
&OHDUO\�WKH�FKRLFH�RI�D�OLQHDU�VFDOH�DQG�WKH�PD[LPXP�YDOXH�LV�VRPHZKDW�DUELWUDU\�EXW�
WKLV�LV�VLPSO\�D�UHIOHFWLRQ�RI�WKH�JHQHUDO�SUREOHP�RI�TXDQWLI\LQJ�SUHIHUHQFHV�LQ�PXOWL�
DWWULEXWH�GHFLVLRQ�PRGHOV��,W�LV�TXLWH�UHDVRQDEOH�WR�XVH�D�ERXQGHG�SRVLWLYH�HYDOXDWLRQ�
VFDOH��L�H��QR�LQILQLWH�SUHIHUHQFHV�DUH�DOORZHG��7KHUHIRUH�DOO�WKH�HOHPHQWV�RI�WKH�PDWUL[�
$�DUH�ILQLWH�DQG�SRVLWLYH��
+RZHYHU�� WKH�XVH�RI� D� OLQHDU� VFDOH� FUHDWHV� DQ� LPPHGLDWH� LQFRQVLVWHQF\� LQ� WKH�$+3�
DSSURDFK�� 7KH� VWDQGDUG� $+3� DSSURDFK� SURFHHGV� E\� UHPDUNLQJ� WKDW� WKH� HPSLULFDO�
PDWUL[� $� PRVW� OLNHO\� ZLOO� KDYH� LQFRQVLVWHQFLHV� LQ� WKH� VHQVH� RI� LWV� FROXPQV� QRW�



� ����

QHFHVVDU\�EHLQJ�SURSRUWLRQDO��6DDW\�SURSRVHG�WR�ILQG�WKH�ZHLJKW�YHFWRU�Z�DV�DQ�(LJHQ�
YHFWRU�VROXWLRQ�RI�WKH�HTXDWLRQ��
$�  �X�'� Z� � � ������� � � � ����������������������������������������
�X�9� �LV�WKH�PLQLPDO�(LJHQ�YDOXH�RI�$��,W�PD\�EH�VKRZQ�WKDW� ���9� �Q��7KH�GHYLDWLRQ�RI�
WKH�PD[LPDO�(LJHQ�YDOXH�IURP�Q�LQ�WKH�SHUIHFWO\�FRQVLVWHQW�VLWXDWLRQ�LV�XVHG�WR�GHILQH�
D�FRQVLVWHQF\�UDWLR�

5,&,&5 � � � � � � � � ����������������������������������������
:KHUH�WKH�FRQVLVWHQF\�LQGH[�&,�LV�GHILQHG�E\��

������ ���&, �W� � QQO � � � � ����������������������������������������������������

$QG� 5,� LV� D� QXPEHU� IRXQG� E\� DYHUDJLQJ� &,� RYHU� D� ODUJH� QXPEHU� RI� UDQGRP� $�
PDWUL[HV��$�FRQVLVWHQF\�UDWLR�&5�ZKLFK�LV�VPDOOHU�WKDQ�����LV�QRUPDOO\�FRQVLGHUHG�WR�
EH� DFFHSWDEOH� VLQFH� WKLV� LV� ³FORVH´� WR� WKH� VLWXDWLRQ� �X�9�  Q� ZKHQ� WKHQ� SDLU� ZLVH�
FRPSDULVRQ�PDWUL[�$� LV� WRWDOO\� FRQVLVWHQW��$� VWDQGDUG� FRQVLVWHQF\� FXW�RII�RI� ���� LV�
RIWHQ� DSSOLHG� E\� RQO\� UHWDLQLQJ� HPSLULFDO� GDWD� ZKLFK� IHDWXUH� D� FRQVLVWHQF\� UDWLRV�
EHORZ������%HORZ�WDEOH�VKRZV�Q�5,�YDOXHV��

7DEOH������Q�5,�YDOXHV�
Q� �� �� �� �� �� ��
5,� ����� ���� ����� ����� ����� �����

�
������$+3�DQG�)DFLOLW\�/RFDWLRQ�6HOHFWLRQ�/LWHUDWXUH�5HYLHZ�
7KH�$+3�LV�D�VWUXFWXUHG�PHWKRG�WR�HOLFLW�SUHIHUHQFH�RSLQLRQ�IURP�GHFLVLRQ�PDNHUV��
,WV� PHWKRGRORJLFDO� SURFHGXUH� FDQ� HDVLO\� EH� LQFRUSRUDWHG� LQWR� PXOWLSOH� REMHFWLYH�
SURJUDPPLQJ� IRUPXODWLRQV� ZLWK� LQWHUDFWLYH� VROXWLRQ� SURFHVV�� 7KH� $+3� DSSURDFK�
LQYROYHV�GHFRPSRVLQJ�D�FRPSOH[�DQG�XQVWUXFWXUHG�SUREOHP�LQWR�D�VHW�RI�FRPSRQHQWV�
RUJDQL]HG�LQ�D�PXOWLOHYHO�KLHUDUFKLF�IRUP�>��@��
$�VDOLHQW�IHDWXUH�RI�WKH�$+3�LV�WR�TXDQWLI\�GHFLVLRQ�PDNHUV¶�VXEMHFWLYH�MXGJPHQWV�E\�
DVVLJQLQJ�FRUUHVSRQGLQJ�QXPHULFDO�YDOXHV�EDVHG�RQ�WKH�UHODWLYH�LPSRUWDQFH�RI�IDFWRUV�
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XQGHU�FRQVLGHUDWLRQ��$�FRQFOXVLRQ�FDQ�EH�UHDFKHG�E\�V\QWKHVL]LQJ�WKH�MXGJPHQWV�WR�
GHWHUPLQH�WKH�RYHUDOO�SULRULWLHV�RI�YDULDEOHV�>��@��
.RUSHOD� DQG� 7XRPLQHQ� >��@�� SUHVHQWHG� DQ� LQWHJUDWHG� DSSURDFK� WR� ZDUHKRXVH� VLWH�
VHOHFWLRQ�SURFHVV��ZKHUH�ERWK�TXDQWLWDWLYH� DQG�TXDOLWDWLYH�DVSHFWV�ZHUH� FRQVLGHUHG��
7KH�PDLQ� REMHFWLYH� RI� WKH� ZDUHKRXVH� VLWH� VHOHFWLRQ�ZDV� WR� RSWLPL]H� WKH� LQYHQWRU\�
SROLFLHV��HQDEOH�VPRRWK�DQG�HIILFLHQW�WUDQVSRUWDWLRQ�IDFLOLWLHV��DQG�GHFLGH�RQ�YDULRXV�
DVSHFWV�VXFK�DV�ORFDWLRQ�DQG�VL]H�RI�VWRFNLQJ�SRLQWV�HWF���DV�UHODWHG�WR�ORJLVWLFV�V\VWHP�
GHVLJQ�� 7KH� DOJRULWKP� FRQVWLWXWHV� RI� IRXU� SKDVHV�� 7KH� ILUVW� DQG� WKH� VHFRQG� SKDVH�
GHILQH� WKH�SUREOHP�WR�VHW�JRDOV�IRU� WKH�GHFLVLRQ�PDNLQJ�DQG�LGHQWLILHV� WKH�VLWHV�DQG�
JDWKHU�VXIILFLHQW� LQIRUPDWLRQ� WR�HYDOXDWH� WKHP�UHVSHFWLYHO\��7KLUG�SKDVH�FRQVLVWV�RI�
DQDO\VLV� ZKHUHLQ� $+3� LV� XVHG� IRU� TXDOLWDWLYH� DQDO\VLV�� DQG� WR� FRPSDUH� WKH�
DOWHUQDWLYHV�EDVHG�RQ� LQWDQJLEOH�FULWHULD��&RVW�DQDO\VLV� LV�DOVR�GRQH� LQ� WKLV�SKDVH� WR�
HYDOXDWH� WKH� LPSDFW� RI� HDFK� DOWHUQDWLYH� RQ� WKH� WRWDO� ORJLVWLF� FRVW�� )RXUWK� SKDVH�
FRPELQHV� WKH� RXWFRPHV�RI�ERWK�DQDO\VHV� WR� FDOFXODWH� DQG�FKRRVH� WKH� VLWH� EDVHG�RQ�
EHQHILW�FRVW�UDWLRV��7KH�DXWKRUV�GHVFULEHG�D�FDVH�ZKHUHLQ�D�ZDUHKRXVH�LV�VHOHFWHG��
�
$O�+DUEL� >��@�� DSSOLHG�$+3� LQ� WKH� ILHOG� RI� SURMHFW�PDQDJHPHQW� WR� VHOHFW� WKH� EHVW�
FRQWUDFWRU��+H�FRQVWUXFWHG�D� KLHUDUFKLFDO� VWUXFWXUH� IRU� WKH� SUH�TXDOLILFDWLRQ� FULWHULD��
DQG�WKH�FRQWUDFWRUV�ZKR�ZLVK�WR�TXDOLI\�IRU�WKH�SURMHFW��,Q�DOO��ILYH�FRQWUDFWRUV�ZHUH�
FRQVLGHUHG� LQ� WKH� FDVH� VWXG\�� 7KH\� ZHUH� HYDOXDWHG� EDVHG� RQ� WKH� FULWHULD� RI�
H[SHULHQFH��ILQDQFLDO�VWDELOLW\��TXDOLW\�SHUIRUPDQFH��PDQSRZHU�UHVRXUFHV��HTXLSPHQW�
UHVRXUFHV�� DQG� FXUUHQW�ZRUNORDG�� (DFK� RI� WKH� FRQWUDFWRUV� ZDV� FRPSDUHG� SDLU�ZLVH�
ZLWK� WKH� RWKHU� IRU� WKH� GLIIHUHQW� FULWHULD� PHQWLRQHG� DERYH�� 5DQNLQJ� DPRQJ� WKH�
GLIIHUHQW� FULWHULD�ZDV� DOVR� GRQH� WR� ILQG� RXW� WKH� RYHUDOO� SULRULW\� RI� HDFK� FRQWUDFWRU��
%DVHG� RQ� WKLV� RYHUDOO� SULRULW\�� WKH� EHVW� FRQWUDFWRU�ZDV� VHOHFWHG�� 7KH� FRQWUDFWRU� VR�
VHOHFWHG�KDG�D�KLJKHVW�RYHUDOO�SULRULW\�YDOXH��
�
/DL� HW� DO�� >��@� XVHG� $+3� IRU� VRIWZDUH� VHOHFWLRQ� FDOOHG� 0XOWL�PHGLD� $XWKRUL]LQJ�
6\VWHP��0$6���7KH\�XVHG�WKH�JURXS�GHFLVLRQ�PDNLQJ�WHFKQLTXH��ZKLFK�LQFOXGHG�VL[�
VRIWZDUH� HQJLQHHUV�� 7KUHH� SURGXFWV� RI�0$6�ZHUH� HYDOXDWHG�� 7KH� KLHUDUFK\� RI� WKH�
SDLU�ZLVH� FRPSDULVRQ�ZDV� IRUPHG� WKDW� FRQVLVWHG� RI� IRXU� OHYHOV�� 7KH� FULWHULD� LQ� WKH�
OHYHO� WKUHH� ZHUH� HYDOXDWHG�� 7KHVH� FULWHULD� ZHUH�� GHYHORSPHQW� LQWHUIDFH�� JUDSKLFV�
VXSSRUW�� PXOWL�PHGLD� VXSSRUW�� GDWD� ILOH� VXSSRUW�� FRVW� HIIHFWLYHQHVV�� DQG� YHQGRU�
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VXSSRUW�� 7KH� VL[� VRIWZDUH� HQJLQHHUV�ZHUH� WUDLQHG� DERXW� WKH� XVH� RI�$+3�� DQG� WKHQ�
DVNHG�WR�SDLU�ZLVH�FRPSDUH�WKH�GLIIHUHQW�FULWHULD��([SHUW�&KRLFH�VRIWZDUH�ZDV�XVHG�WR�
IHOLFLWDWH�HDVH�LQ�FRPSXWDWLRQ��7R�DUULYH�DW�D�VHOHFWLRQ�FRQVHQVXV��WKH�JHRPHWULF�PHDQ�
PHWKRGRORJ\�ZDV�SUHIHUUHG��7KH�SURGXFWLRQ�VRIWZDUH��ZKLFK�KDG�D� ODUJH�JHRPHWULF�
PHDQ�YDOXH��ZDV�VHOHFWHG��,Q�WKH�SRVW�$+3�VHVVLRQ��D�TXHVWLRQQDLUH�ZDV�SUHSDUHG�IRU�
WKH�VRIWZDUH�HQJLQHHUV��7KLV�TXHVWLRQQDLUH�ZDV�XVHG�WR�GHWHUPLQH�WKH�FRQWULEXWLRQV�RI�
$+3�WR�GHFLVLRQ�TXDOLW\�� LQGLUHFW�EHQHILWV��SUDFWLFDO�XVHU�VDWLVIDFWLRQ��DQG�HFRQRP\��
6RPH�W�WHVW�DQDO\VLV�ZDV�DOVR�GRQH�LQ�RUGHU�WR�FRPSDUH�WKH�DSSOLFDELOLW\�RI�$+3�RYHU�
FRQYHQWLRQDO� 'HOSKL� WHFKQLTXH�� 7KH� SDUWLFLSDQWV� �VRIWZDUH� HQJLQHHUV�� DJUHHG� WKDW�
$+3�ZRXOG�EH�PRUH�DFFHSWDEOH�RYHU�'HOSKL�PHWKRG��7KLV�SDSHU�SURYLGHV�DQ�LQVLJKW�
IRU�WKH�XVH�RI�$+3�LQ�WKH�JURXS�GHFLVLRQ�PDNLQJ �
�
$QJHOV� DQG� /HH� >��@� SUHVHQWHG� D� PHWKRGRORJ\� XVLQJ� $+3� WKDW� WLHV� LQYHVWPHQW�
GHFLVLRQV�WR�DFWLYLW\�EDVHG�FRVWLQJ��%RWK�WKH�PRQHWDU\�DQG�WKH�QRQ�PRQHWDU\�EHQHILWV�
DUH� LQFOXGHG� LQ� WKH� DQDO\VLV��7KH� UHODWLRQVKLSV� EHWZHHQ� JRDO�� DFWLYLWLHV� EHQHILW� DQG�
FRVW� LV� DOVR� GHYHORSHG�� 7KHVH� PRGHOV� DUH� HYDOXDWHG� EDVHG� RQ� WKH� FRVWV� DQG� WKH�
SHUIRUPDQFHV��7KH� ILQDO� UHVXOW� LV� LQWHUSUHWHG� EDVHG�RQ� WKH� SHUIRUPDQFH� YHUVXV� FRVW�
JUDSK� WKDW� LV� SORWWHG�� 7KH� SURFHGXUH� LQYROYHG� VL[� VWHSV�� 7KH� ILUVW� WKUHH� VWHSV�
FRPSUHKHQVLYHO\�PDNH�XVH�RI�$+3��)LUVW� VWHS�GHWHUPLQHV� WKH� UHODWLRQVKLS�EHWZHHQ�
WKH�DFWLYLWLHV�DQG�JRDOV��WKH�VHFRQG�VWHS�ILQGV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�FRVWV�DQG�
DFWLYLWLHV��DQG�WKH�WKLUG�VWHS�VHHNV�WKH�GLIIHUHQW�SHUIRUPDQFH�PHDVXUHV��%DVHG�RQ�WKLV�
LQIRUPDWLRQ�D�PRGHO�IRU�FRVW�DQG�SHUIRUPDQFH� LV� IUDPHG�RXW�� WKHVH�IRUP�WKH�IRXUWK�
DQG�WKH�ILIWK�VWHSV��)LQDOO\�D�JUDSK�LV�SORWWHG�WR�DUULYH�DW�D�GHFLVLRQ�FRQVHQVXV��7KH�
SURFHGXUH�XVHG�LV�H[SODLQHG�ZLWK�DQ�H[DPSOH�LQ�WKH�SDSHU��6RPH�PLQRU�PRGLILFDWLRQV�
DUH� GRQH� LQ� WKH� FRQYHQWLRQDO� $+3� PRGHO�� OLNH� VRPH� RI� WKH� SULRULW\� ZHLJKWV� DUH�
QHJDWLYH�EHFDXVH�WKH�VDYLQJV�DOORFDWLRQ�LV�EHLQJ�PDGH��7KH�SULRULW\�ZHLJKWV�DUH�QRW�
QRUPDOL]HG�EHFDXVH�WKH\�WHQG�WR�ORRVH�WKH�WUXH�FRVW�HIIHFW��7KH�SDSHU��DSDUW�IURP�LWV�
H[WHQVLRQ�LQ�WKH�FRVW�SHUIRUPDQFH�FRVW�EHQHILW�IUDPHZRUN��FDQ�EH�H[WHQGHG�IRU�XVLQJ�
LQ�UDQNLQJ�FRQVLGHUDWLRQV��
�
%DGUL�>��@�XVHG�$+3�DV�DQ�DLG�LQ�PDNLQJ�ORFDWLRQ�DOORFDWLRQ�GHFLVLRQV��+H�FODLPHG�
WKDW� WKH� PHWKRGRORJ\� FRXOG� KHOS� WKH� IDFLOLW\� SODQQLQJ� SHUVRQQHO� WR� IRUPXODWH� WKH�
ORFDWLRQ� VWUDWHJLHV� LQ� WKH� YRODWLOH� FRPSOH[� GHFLVLRQ� HQYLURQPHQW�� 7KH� DXWKRU�
SUHVHQWHG�WKH�PHWKRGRORJ\��E\�LQFRUSRUDWLQJ�$+3�DORQH�DQG�H[WHQGHG�WKH�VDPH�ZLWK�
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WKH� XVH� RI� *3�� ,Q� WKH� VWDQG�DORQH� $+3� PHWKRGRORJ\�� D� WKUHH� OHYHO� KLHUDUFK\� LV�
GHILQHG��7KLV�KLHUDUFK\�LV�XVHG�WR�VHOHFW�WKH�EHVW�ORFDWLRQ�WKDW�IRUPV�WKH�JRDO�RI�WKH�
KLHUDUFK\�DV�WKH�ILUVW�OHYHO��7KH�VHFRQG�OHYHO�LV�WKH�FULWHULD��DQG�WKH�WKLUG�OHYHO�LV�WKH�
ORFDWLRQV��$V�DQ�H[DPSOH��WKH�DXWKRU�FRQVLGHUHG�D�SHWURFKHPLFDO�FRPSDQ\��ZKLFK�LV�
HYDOXDWLQJ�LWV�SODQW�ORFDWLRQV�LQ�VL[�0LGGOH�(DVW�FRXQWULHV��7KH\�DUH�WR�VHUYH�WKHLU�VL[�
GLVWULEXWLRQ�FHQWHUV�LQ�VL[�FRXQWULHV��7KH�GHFLVLRQ�PDNHU¶V�LQWHUHVW�LV�WR�GHWHUPLQH�WKH�
ORFDWLRQ�VLWH�DQG�WKH�TXDQWLW\�RI�WKH�SURGXFWV�WR�EH�WUDQVSRUWHG�WR�HDFK�ORFDWLRQ�IURP�
GLIIHUHQW� VLWHV�� ,Q� WKH� $+3� KLHUDUFK\�� WKH� VHFRQG� OHYHO� FULWHULD� DUH� WKH� SROLWLFDO�
VLWXDWLRQV�LQ�WKH�FRXQWULHV��JOREDO�FRPSHWLWLRQ�DQG�VXUYLYDO��JRYHUQPHQW�UHJXODWLRQV��
DQG�HFRQRP\�UHODWHG� IDFWRUV��7KH� WKLUG� OHYHO� LQ�$+3� LV� IRUPHG�E\� WKH�FRXQWULHV�DV�
8$(��6DXGL�$UDELD��%DKUDLQ��4DWDU�DQG�2PDQ��,Q�RUGHU�WR�FKHFN�ZKHWKHU�WKH�UHVXOWV�
DUH�FRQVLVWHQW��([SHUW�&KRLFH�VRIWZDUH�ZDV�XVHG��ZKLFK�LQFRUSRUDWHG�FRPSRVLWH�YLHZ�
RI�DQDO\VLV��7KLV�ZDV�GRQH�E\�D� WHVW�RI�SHUIRUPDQFH� VHQVLWLYLW\��7KH�DXWKRU� IXUWKHU�
SRLQWHG�RXW�WKH�GUDZEDFNV�RI�XVLQJ�$+3�DORQH��7R�FRYHU� WKH� OLPLWDWLRQV��$+3�DQG�
*3�DUH�FRPELQHG��6RPH�PRUH�REMHFWLYHV�ZHUH�LGHQWLILHG�DSDUW�IURP�WKH�RQH�XVHG�LQ�
$+3��6RPH�RI�WKHVH�DUH��PLQLPL]LQJ�WKH�SRVLWLYH�GHYLDWLRQ��ORFDWLQJ�ZKHUH�TXDOLW\�RI�
OLIH� LV� VDWLVIDFWRU\�� PLQLPL]LQJ� WKH� SRVLWLYH� GHYLDWLRQ� RI� WKH� WRWDO� FRVW� DERYH� WKH�
EXGJHWHG� DPRXQW�� PLQLPL]LQJ� WKH� WUDQVSRUWDWLRQ� FRVWV�� HWF�� $+3� KDV� SHUPLWWHG�
IOH[LELOLW\� LQ� WKH�XVH� RI� DYDLODEOH� GDWD� LQ� ORFDWLRQ� DOORFDWLRQ��ZKHUHDV�*3�PRGHO� LV�
XVHG� VR� DV� WR� FRQVLGHU� UHVRXUFH� OLPLWDWLRQV�� ZKLFK� DUH� IDFHG� GXULQJ� UHFRXUVH�
DOORFDWLRQV��
�
)DFLOLW\� ORFDWLRQ� VHOHFWLRQ� LV� D� W\SLFDO� PXOWL�FULWHULD� GHFLVLRQ�PDNLQJ� SUREOHP� LQ�
ZKLFK�PDQDJHULDO�SUHIHUHQFH�DPRQJ�SHUIRUPDQFH�FULWHULD�SOD\V�D�NH\�UROH�LQ�WKH�ILQDO�
GHFLVLRQ�� 7R� DVVHVV� WKH� GHFLVLRQ�PDNHU¶V� SUHIHUHQFH� H[SOLFLWO\� ZLWK� D� SUHIHUHQFH�
PRGHO�� PDQ\� HIIRUWV� KDYH� EHHQ�PDGH� WR� GHYHORS� WKH� WKHRU\� DQG�PHWKRGRORJ\� IRU�
SUHIHUHQFH� DVVHVVPHQW�� ,Q� WKH� FXUUHQW� OLWHUDWXUH�� WKH�PRVW� SUHIHUUHG� DSSURDFKHV� DUH�
PXOWL�DWWULEXWH� XWLOLW\� WKHRU\� DQG� DQDO\WLF� KLHUDUFK\� SURFHVV� �$+3�� >��@�� ,W� LV�
REVHUYHG� WKDW�$+3� LV�EHLQJ�SUHGRPLQDQWO\�XVHG� LQ� WKH� WKHPH�DUHD�RI� VHOHFWLRQ�DQG�
HYDOXDWLRQ�>��@��
�
�
�
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����)DFLOLW\�/RFDWLRQ�6HOHFWLRQ�
������%DVLFV�RI�IDFLOLW\�ORFDWLRQ�VHOHFWLRQ�
)DFLOLW\�ORFDWLRQ�GHFLVLRQ�LQYROYHV�RUJDQL]DWLRQV�VHHNLQJ�WR�ORFDWH��UHORFDWH�RU�H[SDQG�
WKHLU� RSHUDWLRQV�� 7KH� IDFLOLW\� ORFDWLRQ� GHFLVLRQ� SURFHVV� HQFRPSDVVHV� WKH�
LGHQWLILFDWLRQ�� DQDO\VLV�� HYDOXDWLRQ� DQG� VHOHFWLRQ� DPRQJ� DOWHUQDWLYHV�� 3ODQWV��
ZDUHKRXVHV�� UHWDLO� RXWOHWV�� WHUPLQDOV�� DQG� VWRUDJH� \DUGV� DUH� W\SLFDO� IDFLOLWLHV� WR� EH�
ORFDWHG��6LWH� VHOHFWLRQ� VWDUWV�QRUPDOO\�ZLWK� WKH� UHFRJQLWLRQ�RI�D�QHHG� IRU�DGGLWLRQDO�
FDSDFLW\��$�GHFLVLRQ�LV�WKHQ�PDGH�WR�VWDUW�WKH�VHDUFK�IRU�WKH�³EHVW´�ORFDWLRQ��
,W� KDV� EHHQ�ZHOO� UHFRJQL]HG� WKDW� IDFLOLW\� ORFDWLRQ� VHOHFWLRQ� KDV� LPSRUWDQW� VWUDWHJLF�
LPSOLFDWLRQV� IRU� WKH�RSHUDWLRQV� WR�EH� ORFDWHG��EHFDXVH�D� ORFDWLRQ�GHFLVLRQ�QRUPDOO\�
ZLOO� LQYROYH� ORQJ�WHUP� FRPPLWPHQW� RI� UHVRXUFHV� DQG� EH� LUUHYHUVLEOH� LQ� QDWXUH��
6SHFLILFDOO\��WKH�ORFDWLRQ�FKRLFH�IRU�D�PDQXIDFWXULQJ�IDFLOLW\�PD\�KDYH�D�VLJQLILFDQW�
LPSDFW� RQ� WKH� ILUP¶V� VWUDWHJLF� FRPSHWLWLYH� SRVLWLRQ� LQ� WHUPV� RI� RSHUDWLQJ� FRVW��
GHOLYHU\�VSHHG�SHUIRUPDQFH��DQG�ILUP¶V�IOH[LELOLW\�WR�FRPSHWH�LQ�WKH�PDUNHWSODFH��)RU�
H[DPSOH�� VHOHFWLQJ� D� SURGXFWLRQ� IDFLOLW\� ORFDWLRQ� WKDW� ZLOO� DOORZ� WKH� FRPSDQ\� WR�
DFKLHYH�SUR[LPLW\�WR�VXSSOLHUV�KDV�EHFRPH�D�FULWLFDO�VWUDWHJLF�DGYDQWDJH�LQ�WKH�UHFHQW�
PDUNHWSODFH�� VLQFH� SUR[LPLW\� WR� VXSSOLHUV� LV� LPSRUWDQW� WR� -,7� �-XVW�,Q�7LPH��
SURGXFWLRQ� V\VWHPV� DQG� IOH[LEOH� GLVWULEXWLRQ� V\VWHPV� IRU� UHGXFHG� LQYHQWRULHV� DQG�
LPSURYHG�GHOLYHU\�SHUIRUPDQFH��7KHUHIRUH�� WKH� ILQDO� VHOHFWLRQ�RI�D� IDFLOLW\� ORFDWLRQ�
PXVW�FRQWULEXWH�WR�WKH�VXFFHVV�RI�FRUSRUDWH�VWUDWHJLF�SODQV�IRU�ILQDQFLQJ��PDUNHWLQJ��
KXPDQ�UHVRXUFH��DQG�SURGXFWLRQ�REMHFWLYHV�>��@��
,Q� WKH� SULYDWH� VHFWRU�� IRU� LQVWDQFH�� ORFDWLRQ� GHFLVLRQV� FRQFHUQ� PDQ\� VWDNHKROGHUV�
LQFOXGLQJ�YHQWXUH�FDSLWDOLVWV��ILQDQFLDO�LQYHVWRUV��LQGXVWULDO�VLWH�GHYHORSHUV��DV�ZHOO�DV�
KRWHO�DQG�FRQYHQWLRQ�FHQWUH�PDQDJHUV��,Q�FRQWUDVW��WKH�SULPDU\�SXEOLF�LQWHUHVW�DERXW�
ORFDWLRQ� GHFLVLRQV� LV� IURP� ORFDO� JRYHUQPHQWV� RU� WKHLU� HFRQRPLF� GHYHORSPHQW�
DJHQFLHV��ZKR�YLHZ�DWWUDFWLQJ�QHZ�EXVLQHVV�DV�D�NH\� WR� WKH�HFRQRPLF�ZHOOEHLQJ�RI�
WKHLU�UHJLRQ�DQG�FRPPXQLWLHV��
�
�
�
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������+RZ�WR�PDNH�D�IDFLOLW\�ORFDWLRQ�VHOHFWLRQ�
6WHSV�RI�PDNLQJ�D�ORFDWLRQ�GHFLVLRQ�FDQ�EH�VXPPDUL]HG�DV�IROORZV��
��� 'HFLGH�RQ�WKH�FULWHULD�
��� ,GHQWLI\�WKH�LPSRUWDQW�IDFWRUV�
��� 'HYHORS�ORFDWLRQ�DOWHUQDWLYHV�
��� (YDOXDWH�WKH�DOWHUQDWLYHV�
��� 0DNH�VHOHFWLRQ��
0RVW�ORFDWLRQ�GHFLVLRQV�DUH�PDGH�E\�XVLQJ�D�WUDQVSRUWDWLRQ�PRGHO��IDFWRU�UDWLQJ�RU�E\�
XVLQJ�FHQWHU�RI�JUDYLW\�PHWKRG��7UDQVSRUWDWLRQ�PRGHO�LV�D�PRGHO�EDVHG�RQ�PRYHPHQW�
RI� FRVWV� RI� UDZ�PDWHULDOV�RU� ILQLVKHG� JRRGV��)DFWRU� UDWLQJ�PHWKRG�PDNH�D�GHFLVLRQ�
EDVHG�RQ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�LQSXWV��$QG�&HQWHU�2I�*UDYLW\�0HWKRG�JLYHV�D�
GHFLVLRQ�EDVHG�RQ�PLQLPXP�GLVWULEXWLRQ�FRVWV�>��@��
������/RFDWLRQ�GHFLVLRQ�IDFWRUV�
/RFDWLRQ�GHFLVLRQ�IDFWRUV�FDQ�EH�FODVVLILHG�XQGHU�IRXU�PDLQ�FRQVLGHUDWLRQV�>��@��
��� 5HJLRQDO�)DFWRUV���L�H���/RFDWLRQ�RI�UDZ�PDWHULDOV��ORFDWLRQ�RI�PDUNHWV��ODERU�

IDFWRUV��FOLPDWH�DQG�WD[HV��
��� &RPPXQLW\�&RQVLGHUDWLRQV��L�H���4XDOLW\�RI�OLIH��VHUYLFHV��DWWLWXGHV��WD[HV��

HQYLURQPHQWDO�UHJXODWLRQV��XWLOLWLHV��GHYHORSHU�VXSSRUW���
��� 0XOWLSOH�3ODQW�6WUDWHJLHV��3URGXFW�SODQW�VWUDWHJ\��PDUNHW�DUHD�SODQW�VWUDWHJ\��

SURFHVV�SODQW�VWUDWHJ\��
��� 6LWH�5HODWHG�)DFWRUV��L�H���/DQG��WUDQVSRUWDWLRQ��HQYLURQPHQWDO��OHJDO�LVVXHV���
'HWHUPLQDWLRQ�RI�IDFWRUV�GHSHQGV�RQ�WKH�W\SH�RI�WKH�IDFLOLW\�DQG�WKH�GHFLVLRQ�JLYHUV�
SULRULWLHV�DQG�H[SHFWDWLRQV�IURP�D�IDFLOLW\�ORFDWLRQ��7KH�PDMRU�IDFLOLW\�ORFDWLRQ�IDFWRUV�
KDYH�EHHQ�OLVWHG�EHORZ�>��@��
��� 6LWH�5HODWHG�)DFWRUV��L�H���/DQG��WUDQVSRUWDWLRQ��HQYLURQPHQWDO��OHJDO�LVVXHV��
��� $FFHVV�WR�PDUNHWV�GLVWULEXWLRQ�FHQWHUV�

�� &RVW�RI�VHUYLQJ�PDUNHWV�
�� 7UHQGV�LQ�VDOHV�E\�DUHDV�
�� $ELOLW\�WR�SHQHWUDWH�ORFDO�PDUNHW�E\�SODQW�SUHVHQFH�



� ����

��� $FFHVV�WR�PDUNHWV�GLVWULEXWLRQ�FHQWHUV�
�� 7UDQVSRUWDWLRQ�FRVWV�
�� 7UHQGV�LQ�VXSSOLHU�E\�DUHD�

��� &RPPXQLW\�JRYHUQPHQW�DFFHVV���
�� $PELHQFH�FRVW�RI�OLYLQJ�
�� &R�RSHUDWLRQ�ZLWK�HVWDEOLVKHG�ORFDO�LQGXVWU\�
�� &RPPXQLW\�SULGH�
�� +RXVLQJ�FKXUFKHV�
�� 6FKRROV�DQG�FROOHJHV�

��� &RPSHWLWLYH�FRQVLGHUDWLRQV��
�� /RFDWLRQ�RI�FRPSHWLWRUV�
�� /LNHO\�UHDFWLRQ�WR�WKH�QHZ�VLWH�

��� (QYLURQPHQWDO�IDFWRUV��
�� &RPPXQLW\�DWWLWXGH�
�� 6WDWH�ORFDO�JRYHUQPHQWDO�UHJXODWLRQV�

��� /DERU�UHODWHG�FRQVLGHUDWLRQV�
�� 3UHYDLOLQJ�ZDJH�UDWHV�
�� ([WHQW�DQG�PLOLWDQF\�RI�XQLRQV�LQ�WKH�DUHD�
�� 3URGXFWLYLW\�
�� $YDLODELOLW\�
�� 6NLOO�OHYHOV�DYDLODEOH�

��� 7D[HV�DQG�ILQDQFLQJ��
�� 6WDWH�LQFRPH�WD[�ORFDO�SURSHUW\�DQG�LQFRPH�WD[HV�
�� 8QHPSOR\PHQW�DQG�FRPSHQVDWLRQ�SUHPLXPV�
�� 7D[�LQFHQWLYH�FRQFHVVLRQV�
�� ,QGXVWULDO�SROOXWLRQ�FRQWURO�UHYHQXH�ERQGV�

��� 7UDQVSRUWDWLRQ�
�� 7UXFNLQJ�VHUYLFH�
�� 5DLO�VHUYLFH�
�� $LU�IUHLJKW�VHUYLFH�

����8WLOLWLHV�VHUYLFHV����
�� 4XDOLW\�DQG�SULFH�RI�ZDWHU�DQG�VHZHUDJH�
�� $YDLODELOLW\�DQG�SULFH�RI�HOHFWULF�DQG�QDWXUDO�JDV�
�� 4XDOLW\�RI�SROLFH��ILUH��PHGLFDO�VHUYLFHV�
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����)DFWRUV�WR�EH�XVHG�DW�/RFDWLRQ�6HOHFWLRQ�DQG�)RUPLQJ�WKH�+LHUDUFK\�7UHH�
7KH�SULPDU\�JRDO�RI� WKLV�&KDSWHU� LV� WR�PDNH�D�GHFLVLRQ� IRU� ORFDWLRQ�VHOHFWLRQ�IRU�D�
EDE\� GLDSHU� SURGXFWLRQ� LQYHVWPHQW�� 0DQ\� IDFWRUV� LQIOXHQFH� ORFDWLRQ� GHFLVLRQV��
+RZHYHU�� LW� RIWHQ� KDSSHQV� WKDW� RQH� RU� D� IHZ� IDFWRUV� DUH� VR� LPSRUWDQW� WKDW� WKH\�
GRPLQDWH�WKH�GHFLVLRQ��,Q�WKLV�VWXG\�WKH�PRVW�LPSRUWDQW�IDFWRUV�KDV�EHHQ�GHWHUPLQHG�
DQG���VLWH�DOWHUQDWLYHV�DUH�LGHQWLILHG��7KH�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�DOWHUQDWLYH�VLWH�
VHOHFWLRQ�LV�JLYHQ�LQ�WKH�IROORZLQJ�VHFWLRQ��7KH�PDLQ�DLP�RI�WKLV�SDUW�RI�WKH�VWXG\�LV�WR�
HYDOXDWH�WKH�DOWHUQDWLYHV�DQG�PDNH�D�VHOHFWLRQ��
7KH� SKDVH� RI� HYDOXDWLRQ� KDV� EHHQ� PDGH� E\� LQSXWV� IURP� �� SHRSOH� ZKR� KDYH� WKH�
QHFHVVDU\�H[SHULHQFH�DQG�FDQ�HYDOXDWH�ERWK�IDFWRUV�DQG�VLWH�DOWHUQDWLYHV�DV�IDU�DV�DQ�
LQGXVWULDO�ORFDWLRQ�VHOHFWLRQ�LV�FRQFHUQHG���
�
7KH� IDFWRUV� WR� EH� XVHG� IRU� ORFDWLRQ� VHOHFWLRQ� SUREOHP� IRU� EDE\� GLDSHU� SURGXFWLRQ�
LQYHVWPHQW�KDV�EHHQ�GHWHUPLQHG�DQG�EULHIO\�H[SODLQHG�DV�IROORZV�>���@��
�
���)DFWRU����0DUNHW�
:KHQ� DOO� WKH� QHFHVVDU\� LQSXWV� KDYH� EHHQ� DVVHPEOHG� DQG� WKH�PDQXIDFWXULQJ� EHJLQV�
WKHQ� WKH� SURGXFW� KDV� WR� EH� VROG�� 7KLV� UDLVHV� WKH� UHODWHG� TXHVWLRQ� RI� KRZ�PXFK� WR�
SURGXFH��ZKDW�SULFH�WR�FKDUJH�DQG�KRZ�DQG�ZKHUH�WR�PDUNHW�WKH�RXWSXW��7KHVH�DUH�DOO�
PDWWHUV�WKDW�KDYH�DQ�LPSRUWDQW�EHDULQJ�RQ�WKH�ORFDWLRQ�GHFLVLRQ��VLQFH�GLIIHUHQW�VFDOH�
RI� RSHUDWLRQ� DQG� GLIIHUHQW� SULFLQJ� SROLFLHV�PD\� UHTXLUH� GLIIHUHQW� ORFDWLRQV� DQG� IRU�
PDQ\�ILUPV�WRGD\�DFFHVV�WR�WKH�PDUNHW�LV�UHJDUGHG�DV�WKH�GRPLQDQW�FRQVLGHUDWLRQ�LQ�
FKRRVLQJ�D�VLWH�IRU�D�IDFWRU\��,Q�WKH�FDVH�RI�WKLV�VWXG\��DV�LW�KDV�EHHQ�FODULILHG�E\�WKH�
EXVLQHVV�VWUDWHJ\�PDGH��WKH�GLDSHUV�SURGXFHG�ZLOO�EH�DLPLQJ�WKH�PHGLXP�WR�ORZ�HQG�
XVHUV�LQ�7XUNH\�DQG�PDLQO\�WR�0LGGOH�(DVW�0DUNHW��,W�FDQ�EH�VDLG�WKDW�WKH�PDUNHW�LV�
WKH�XVHUV�ZKRVH�SULPDU\�IRFXV�LV�QRW�WKH�SHUIRUPDQFH�EXW�WKH�SULFH���
���)DFWRU������3UR[LPLW\�WR�WKH�PDUNHW�
6RPH� ILUPV�PXVW� ORFDWH�FORVH� WR� WKHLU�PDUNHWV�EHFDXVH�RI� WKH�SHULVKDELOLW\�RI� WKHLU�
SURGXFWV���L�H��IORZHU�VKRSV��)RU�RWKHU�W\SHV�RI�ILUPV��GLVWULEXWLRQ�FRVWV�DUH�WKH�PDLQ�
IDFWRU�LQ�FORVHQHVV�WR�PDUNHW��6WLOO�RWKHU�ILUPV�UHTXLUH�FORVH�FXVWRPHU�FRQWDFW��VR�WKH\�
WHQG�WR�ORFDWH�ZLWKLQ�WKH�DUHD�WKH\�H[SHFW�WR�VHUYH��
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:KHQ�WKH�EXONLQHVV�RI�WKH�SURGXFW�LV�FRQVLGHUHG�IRU�D�EDE\�GLDSHU�PDQXIDFWXUHU�WKH�
PRVW� FULWLFDO� RQH� FDQ� EH� WDNHQ� DV� WKH� WUDQVSRUWDWLRQ� FRVWV� DV�ZHOO� DV� EHLQJ� DEOH� WR�
GHOLYHU�WKH�RUGHUV�PXFK�TXLFNHU��7KHUHIRUH�LW�LV�QRW�RQO\�WKH�FRVW�RI�WUDQVSRUWDWLRQ�EXW�
DOVR� WKH� WLPH� UHTXLUHG�IRU� WUDQVSRUWDWLRQ�VKDOO�EH�FRQVLGHUHG�DV�D�PDMRU�IDFWRU��7KH�
FXVWRPHUV�PD\�QHHG�WKH�SURGXFHU�WR�NHHS�D�PLQLPXP�VWRFN�OHYHO��7KH�PRUH�FORVH�WKH�
GLVWDQFH�WKH�OHVV�TXDQWLW\�FDQ�EH�LQYHQWRULHG�IRU�JXDUDQWHHG�RQ�WLPH�GHOLYHU\��
���)DFWRU������&RPSHWLWLRQ�DW�WKH�PDUNHW�VHJPHQW�VHUYHG�
3URILW�RULHQWHG�ILUPV�IUHTXHQWO\�ORFDWH�QHDU�WKH�PDUNHWV�WKH\�LQWHQG�WR�VHUYH�DV�SDUW�RI�
WKHLU� FRPSHWLWLYH� VWUDWHJ\�� ZKHUHDV� WKH� QRQSURILW� RUJDQL]DWLRQV� FKRRVH� ORFDWLRQV�
UHODWLYH�WR�WKH�QHHGV�RI�WKH�XVHUV�RI�WKHLU�VHUYLFHV��2WKHU�IDFWRUV�LQFOXGH�GLVWULEXWLRQ�
FRVWV�RU�WKH�SHULVKDELOLW\�RI�D�ILQLVKHG�SURGXFW��
&RPSHWLWLYH�SUHVVXUHV� IRU� VRPH�RSHUDWLRQV�FDQ�EH�H[WUHPHO\�YLWDO� IDFWRUV� VR� WKDW� D�
VHDUFK� IRU� SRWHQWLDO� ORFDWLRQV� WHQGV� WR� FRQFHQWUDWH� RQ� ORFDWLRQV� ZLWKRXW� �RU� OHVV��
FRPSHWLWRUV��:KHQ� WKH�0LGGOH�(DVW�0DUNHW� LV� FRQFHUQHG�� WKH�FRPSHWLWLRQ� RQ�SULFH�
ZRXOG�EH�KLJKHU�WKDQ�DQ\WKLQJ�HOVH�UHODWHG�WR�WKH�GLDSHU�SURGXFWLRQ�DQG�PDUNHWLQJ��
���)DFWRU����/DERU�5HODWHG�)DFWRUV�
/DERU� LV� QHHGHG� WR� RSHUDWH� DQ\� LQGXVWULDO� SODQW�� EXW� WKH� DPRXQW� DQG� W\SH� UHTXLUHG�
YDULHV� IURP� LQGXVWU\� WR� LQGXVWU\� DQG� IURP� ILUP� WR� ILUP�� 7KH� GLVWLQFWLYH� ODERU�
UHTXLUHPHQWV�RI�SDUWLFXODU�LQGXVWULHV�PDNH�VRPH�SODFHV�PRUH�VXLWDEOH�ORFDWLRQV�WKDQ�
RWKHUV��3ULPDU\�ODERU�FRQVLGHUDWLRQV�DUH�WKH�FRVW�DQG�DYDLODELOLW\�RI�ODERU��ZDJH�UDWHV�
LQ�DQ�DUHD��ODERU�SURGXFWLYLW\�DQG�DWWLWXGHV�WRZDUGV�ZRUN�DQG�ZKHWKHU�WKH�XQLRQV�DUH�
D�VHULRXV�SRWHQWLDO�SUREOHP��
���)DFWRU������$YDLODELOLW\�RI�TXDOLILHG�DQG�VNLOOHG�SHUVRQQHO�
6NLOO� RI� SRWHQWLDO� HPSOR\HHV� LV� DQRWKHU� IDFWRU� WKDW� HIIHFWV� WKH� ORFDWLRQ� GHFLVLRQV��
6RPH�FRPSDQLHV�SUHIHU� WR� WUDLQ�QHZ�HPSOR\HHV�UDWKHU� WKDQ� UHO\�VROHO\�RQ�SUHYLRXV�
H[SHULHQFH��,QFUHDVLQJ�VSHFLDOL]DWLRQ�LQ�PDQ\�LQGXVWULHV�PDNHV�WKLV�SRVVLELOLW\�HYHQ�
PRUH�OLNHO\�WKDQ�LQ�WKH�SDVW��$�ILUP�QHHGLQJ�D�ELJ�ODERU�IRUFH�ZLWK�D�ODUJH�UDQJH�RI�
VNLOOV�REYLRXVO\�ZLOO�ILQG�WKLV�HDVLHU�WR�REWDLQ�LQ�D�PDMRU�PHWURSROLWDQ�DUHD�WKDQ�LQ�D�
VPDOO�WRZQ��,I�ZRUNHUV�ZLWK�VSHFLILF�VNLOOV�DUH�QHHGHG��D�ORFDWLRQ�LQ�RQH�UHJLRQ�RU�FLW\�
PLJKW� VXJJHVW� LWVHOI� RQ� WKH� JURXQGV� RI� DQ� H[LVWLQJ� FRQFHQWUDWLRQ� RQ� D� SDUWLFXODU�
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DFWLYLW\��WUDGLWLRQDO�IDPLOLDULW\�ZLWK�LQGXVWULHV�FDQ�EH�DQ�DGYDQWDJH�WR�D�ILUP�VHHNLQJ�
D� SDUWLFXODU� NLQG� RI� ODERU�� )RU� EDE\� GLDSHU� PDQXIDFWXULQJ�� WKH� QHHG� IRU� TXDOLILHG�
SHUVRQQHO�LV�QHFHVVDU\��EHFDXVH�WKH\�DUH�WKH�RQHV�ZKR�ZLOO�VHW�XS�WKH�PDFKLQH��NHHS�
WKH� PDFKLQH� UXQQLQJ� DQG� PDNH� ILQH� WXQLQJV� DQG� GHFUHDVH� WKH� ZDVWH� SHUFHQW��
+RZHYHU�� RQ� WKH� RWKHU� VLGH�� LW� WKH�PDFKLQHU\� LWVHOI�ZKR�PDNHV� WKH� SURGXFWLRQ�DQG�
GRHV�QRW�UHTXLUH�WKH�RSHUDWRU�WR�EH�LQYROYHG�DV�ORQJ�DV�LW�KDV�EHHQ�VHW�FRUUHFWO\�WR�D�
FHUWDLQ�VL]H�SURGXFW�DQG�PDLQWDLQHG�LQ�JRRG�FRQGLWLRQV��
���)DFWRU������&RVW�RI�ODERU�
/DERU� FRVWV� DUH� YHU\� LPSRUWDQW� IRU� ODERU�LQWHQVLYH� RUJDQL]DWLRQV�� 9DULDWLRQV� IURP�
SODFH�WR�SODFH�LQ�ODERU�FRVWV�FDQ�DVVXPH�FULWLFDO�LPSRUWDQFH�LQ�WKH�PRGHUQ�LQGXVWULDO�
V\VWHP��ZKHUH� WKH� OHYHO�RI�ZDJHV�SDLG�DQG� WKH� VXSSO\�RI� ODERU�PD\�EH�EH\RQG� WKH�
FRQWURO� RI� WKH� LQGLYLGXDO� ILUP�� $V� IDU� DV� GLDSHU� SURGXFWLRQ� FRQFHUQHG�� WKH� FRVW� RI�
ODERU�GRHV�QRW�JHW�WKH�KLJKHVW�VKDUH�DW�WKH�XQLW�FRVW�RI�D�EDE\�GLDSHU��+RZHYHU�LW�LV�
VWLOO�LQ�WKH�ILUVW�WKUHH�PDMRU�FRVWV�RI�SURGXFWLRQ��,W�VKRXOG�DOVR�EH�QRWHG�WKDW�WKH�FRVW�
RI� ODERU� SHU� XQLW� PRVWO\� GHSHQGV� RQ� WKH� QXPEHU� RI� GLDSHUV� SURGXFHG� DW� D� FHUWDLQ�
SHULRG��VD\�D�GD\��7KHUHIRUH�WKLV�LV�DOVR�VRPHWKLQJ�WKDW�GHSHQGV�RQ�WKH�PDQDJHPHQW¶V�
VWUDWHJ\� RQ� KRZ� RIWHQ� WKH\� PDNH� VL]H� FKDQJHV� DQG� KRZ� PXFK� WKH\� NQRZ� DERXW�
UXQQLQJ�WKH�PDFKLQH�ZLWK�IHYHU�VWRSV��
���)DFWRU����6XSSO\�6XSSRUW�5HODWHG�
6XSSO\� LV� WKH� EDFNERQH� RI�PDQXIDFWXULQJ�� 6XFFHVV� RI� DOO� RWKHU�PDQXIDFWXULQJ� DQG�
PDUNHWLQJ� DFWLYLWLHV� GHSHQGV� RQ� WKH� SHUIRUPDQFH� RI� SXUFKDVLQJ�� ,W� LV� FOHDU� WKDW�
SXUFKDVLQJ�FKHDSHU�LV�PRUH�LPSRUWDQW�WKDQ�VHOOLQJ�KLJKHU��7KHUHIRUH�SUR[LPLW\�WR�UDZ�
PDWHULDO� VRXUFHV� DQG� D� ORFDWLRQ� WKDW� ZRXOG� DOORZ� OHVV� WUDQVSRUWDWLRQ� H[SHQGLWXUHV�
ZRXOG�EH�SUHIHUUHG��
���)DFWRU������3UR[LPLW\�WR�UDZ�PDWHULDOV�
)LUPV� ORFDWH� QHDU� RU� DW� WKH� VRXUFH� RI� UDZ� PDWHULDOV� IRU� WKUHH� SULPDU\� UHDVRQV��
1HFHVVLW\�� 3HULVKDELOLW\� DQG� 7UDQVSRUWDWLRQ� &RVWV�� )DUPLQJ�� PLQLQJ�� ILVKLQJ�
RSHUDWLRQV�IDOO�XQGHU�QHFHVVLW\��&RPSDQLHV�PDNLQJ�FDQQLQJ��IUHH]LQJ�RI�IUHVK�IUXLWV�
HWF��PXVW�FRQVLGHU�SHULVKDELOLW\�ZKHQ�FRQVLGHULQJ�ORFDWLRQ��7UDQVSRUWDWLRQ�FRVWV�DUH�
LPSRUWDQW�LQ�LQGXVWULHV�ZKHUH�SURFHVVLQJ�RU�SURGXFLQJ�EXON�PDWHULDOV��
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,Q�EDE\�GLDSHU�FDVH��WKH�WUDQVSRUWDWLRQ�FRVWV�DUH�EHOLHYHG�WR�WKH�PRVW�LPSRUWDQW�RI�WKH�
WKUHH�SULPDU\� UHDVRQV��%HFDXVH� WKHUH�DUH� VHYHUDO�PDWHULDOV�DUH�XVHG� LQ�SURGXFLQJ�D�
GLDSHU�DQG�PRVW�RI�WKH�PDWHULDO�LV�EXON\���
���)DFWRU������$YDLODELOLW\�RI�WUDQVSRUWDWLRQ�SRVVLELOLWLHV�
7KH� WUDQVSRUWDWLRQ� SRVVLELOLWLHV� DQG� FRVW� PD\� EH� D� PDMRU� IDFWRU� IRU� GHWHUPLQLQJ�
ORFDWLRQ�IRU�FRPSDQLHV�ZKR�SURFHVVHV�EXON\�PDWHULDOV�RU�ZKRVH�SURGXFWV�DUH�EXON\��
(YHQ� WRXJK� LW� KDV� EHHQ� SUHVVHG� RFFXS\� D�PLQLPXP� VL]H�� WKH� EDE\� GLDSHU� LWVHOI� LV�
EXON\�DV�ZHOO��$OVR�IRU�ILUPV�ZLWK�H[HFXWLYHV�ZKR�WUDYHO�IUHTXHQWO\�WKH�HDVH�RI�WUDYHO�
FRQQHFWLRQV� FDQ� EH� LPSRUWDQW��:KHQ� D� GLDSHU� LV� FRQVLGHUHG�� WKHUH� DUH� VHYHUDO� UDZ�
PDWHULDOV�UHTXLUHG�WR�SURGXFH�D�GLDSHU�DQG�LI�RQH�RI�WKHP�LV�PLVVLQJ�WKH�SURGXFWLRQ�
VWRSV�� 7KHUHIRUH� D� YHU\� JRRG� VXSSO\� FKDLQ� PDQDJHPHQW� LV� UHTXLUHG�� 5RDGV�� UDLOV��
DLUSRUWV��DYDLODELOLW\�RI�WUDQVSRUWDWLRQ�DQG�IUHLJKW�IRUZDUGHU�FRPSDQLHV�DUH�RI�HVVHQFH�
LQ�VHOHFWLQJ�D�PDQXIDFWXULQJ�ORFDWLRQ��
����)DFWRU������$YDLODELOLW\�RI�VXSSRUWLQJ�DQG�RXWVRXUFH�VHUYLFHV�
,W�PD\�EH�QHFHVVDU\�IRU�D�GHFLVLRQ�JLYHU�WR�DQDO\]H�WKH�DYDLODELOLW\�RI�RXWVRXUFHUV�DQG�
VXSSRUWLQJ� VHUYLFHV� EHIRUH� PDNH� D� GHFLVLRQ� IRU� D� ORFDWLRQ�� ,QGXVWULDO� ]RQH�
LQIUDVWUXFWXUH�� DYDLODELOLW\� RI� PDFKLQH� VKRSV� DQG� VKRSV� WKDW� VHOOV� VSDUH� SDUWV� DQG�
SLHFHV� PD\� EH� LPSRUWDQW�� 7UDLQLQJ� 	� FRQVXOWLQJ� SRVVLELOLWLHV�� DYDLODELOLW\� RI�
XQLYHUVLWLHV� DQG� HQJLQHHULQJ� FRPSDQLHV� WR� FR�RSHUDWH� ZLWK���HWF�� PD\� DOVR� EH�
LPSRUWDQW��7KH�EDE\�GLDSHU�PDFKLQHULHV�RSHUDWH�LQFOXGHV�VHYHUDO�VHQVRUV��SUR[LPLW\�
VZLWFKHV�� HQFRGHUV�� SQHXPDWLF� F\OLQGHUV� DQG� RWKHU� SDUWV�� )RU� D� EDE\� GLDSHU�
PDQXIDFWXUHU��LW�LV�QRW�D�PXVW�EXW�LW�ZRXOG�EH�SUHIHUUHG�WR�EH�ORFDWHG�DW�D�ORFDWLRQ�WKDW�
WKHVH�W\SHV�RI�SDUWV�DQG�SLHFHV�FDQ�HDVLO\�EH�REWDLQHG���
����)DFWRU����,QFHQWLYHV�DQG�7D[�H[HPSWLRQV�
7D[HV�SOD\�DQ�LPSRUWDQW�UROH�LQ�LQYHVWPHQW�GHFLVLRQV��7KH�LQFRPH�WD[HV�DSSOLFDEOH�DW�
VRPH� DOWHUQDWLYHV� PD\� LQFUHDVH� RU� GHFUHDVH� WKH� DWWUDFWLYHQHVV� RI� WKHVH� ORFDWLRQV��
0DQ\� FRPSDQLHV� KDYH� EHHQ� DWWDFKHG� E\� WKH� FLWLHV� WKDW� KDV� LQYHVWPHQW� LQFHQWLYH�
FHUWLILFDWH�SURYLGHG�E\� WKH�JRYHUQPHQW�IRU� WKH� LPSURYHPHQW�RI�D�VSHFLILF�UHJLRQ�RI�
WKH�FRXQWU\��/RZ� WD[HV��HYHQ�QR�WD[HV�IRU� VHYHUDO�\HDUV�� ORZ�FRVW�HQHUJ\�DQG� ODERU�
DQG�PRQHWDU\�LQFHQWLYHV�DUH�PDMRU�IDFWRUV�LQ�DWWUDFWLQJ�RU�NHHSLQJ�WKH�LQYHVWRUV�LQ�D�
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ORFDWLRQ��7DEOH�����OLVWV�WKH�FLWLHV�DQG�JLYHV�LQIRUPDWLRQ�DERXW�WKH�VLWXDWLRQ�RI�WKH�FLW\�
ZLWK�UHVSHFW�WR�WKH�LQYHVWPHQW�LQFHQWLYHV�>���@��

7DEOH�����'HYHORSHG�DQG�QRUPDO�FLWLHV�DQG�FLWLHV�WKDW�KDV�LQFHQWLYHV�

'HYHORSHG�&LWLHV� 1RUPDO�&LWLHV� &LWLHV�WKDW�+DYH�3ULRULW\�IRU�
'HYHORSPHQW�

$'$1$��FLW\�FHQWHU��� $'$1$��RXWVNLUWV�� $',<$0$1� 0$/$7<$�
$1.$5$��FLW\�FHQWHU�� $1.$5$��RXWVNLUWV�� $*5,� 0$5',1�
$17$/<$��FLW\�FHQWHU�� $17$/<$��RXWVNLUWV�� $.6$5$<� 086�
%856$��FLW\�FHQWHU�� %2/8� $0$6<$� 1(96(+,5�
,67$1%8/��FLW\�FHQWHU�� %85'85� $5'$+$1� 1,*'(�
,=0,5��FLW\�FHQWHU��� %856$��RXWVNLUWV�� $579,1� 25'8�
.2&$(/ø��FLW\�FHQWHU�� &$1$..$/(�� %$57,1� 260$1,<(�
� (6.,6(+,5� %$70$1� 5,=(�
� *$=,$17(3� %$<%857� 6$0681�
� ,&(/� %,1*2/� 6,,57�
� ,=0,5��RXWVNLUWV�� %,7/,6� 6,123�
� $)<21� &$1$..$/(�� %R]FDDGD��*RNFHDGD � � 6,9$6�
� $<',1� &$1.,5,� 6$1/,85)$�
� %$/,.(6,5� &2580� 6,51$.�
� %,/(&,.� ',<$5%$.,5� 72.$7�
� '(1,=/,� (/$=,*� 75$%=21�
� '8=&(� (5=,1&$1� 781&(/,�
� (',51(� (5=8580� 9$1�
� +$7$<� *,5(681� <2=*$7�
� ,63$57$� *8086+$1(� =21*8/'$.�
� .$<6(5ø� +$..$5,� �
� .,5./$5(/ø� ,*',5� �
� .21<$� .�0$5$6� �
� .87$+<$� .$5$%8.� �
� 0$1,6$� .$5$0$1� �
� 08*/$� .$56� �
� 6$.$5<$� .$67$0218� �
� 7(.,5'$*� .,/,6� �
� 86$.� .,5,..$/(� �
� <$/29$� .,56(+,5� �
�
�
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����)DFWRU����2WKHUV�
7KHVH�DUH�IDFWRUV�WKDW�SRWHQWLDOO\�HIIHFW�WKH�GHFLVLRQ�IRU�D�ORFDWLRQ�EXW�KDYH�UHODWLYHO\�
OHVV� SULRULW\�� 7KHVH� WR� LQFOXGH� WKH� ODQG� DQG� FRQVWUXFWLRQ� FRQVWUDLQWV�� WKH� FOLPDWH�
FRQGLWLRQV�� ORFDO� OLPLWDWLRQV� DQG� SRVVLELOLWLHV�� FRQVLVWHQF\�� VWDELOLW\�� UHOLDELOLW\��
DYDLODELOLW\�DQG�FRVWLQJ�RI�XWLOLWLHV�DQG�HQYLURQPHQWDO�UHJXODWLRQV��
����)DFWRU������/DQG�DQG�FRQVWUXFWLRQ�
7KH� QHHG� IRU� ODQG� JRHV� IDU� EH\RQG� VLPSO\� UHTXLULQJ� JURXQG� RQ� ZKLFK� WR� SXW� WKH�
IDFWRU\��7KH� ODQG�RFFXSLHG�E\� WKH�SK\VLFDO�SODQW� LV�RI�FRXUVH� LPSRUWDQW�EXW� ODQG� LV�
DOVR�QHHGHG�IRU�VXFK�SXUSRVHV�DV�WKH�VWRUDJH�RI�WKH�PDWHULDOV�DQG�ILQLVKHG�JRRGV��)HZ�
ILUPV�QRZ�SXW�XS�D�IDFWRU\�ZLWKRXW�PDNLQJ�VXUH�WKH\�KDYH�HQRXJK�URRP�WR�H[SDQG��
6RPH�ILUPV�PD\�UHTXLUH�D�SDUWLFXODU�NLQG�RI�VLWH�ZLWK�FHUWDLQ�SK\VLFDO�DWWULEXWHV��7KH�
FRVW� RI� ODQG� YDULHV� FRQVLGHUDEO\� IURP� SODFH� WR� SODFH��$OWKRXJK� WKH� FRVW� RI� ODQG� LV�
RIWHQ� D�PDMRU� LWHP� LQ� WKH� LQLWLDO� H[SHQGLWXUH� LQYROYHG� LQ� VHWWLQJ� XS� D� IDFWRU\�� LW� LV�
LQVLJQLILFDQW� LQ� PRVW� LQGXVWULHV� ZKHQ� FRVWHG� RYHU� D� ORQJ� SHULRG�� RU� ZKHQ� UHQW� LV�
H[SUHVVHG� DV� D� SURSRUWLRQ� WR� WRWDO� SURGXFWLRQ� FRVWV��(YHQ� LI� WKH� FRVW� RI� WKH� ODQG� LV�
UHODWLYHO\�LQVLJQLILFDQW�DV�D�GHWHUPLQDQW�RI�SODQW�ORFDWLRQ�DPRQJ�D�QXPEHU�RI�SRVVLEOH�
VLWHV�� WKHUH�PD\� EH� VRPHZKHUH� WKH� SULFH� WKDW� RWKHU� XVHUV� DUH� SUHSDUHG� WR� SD\�ZLOO�
HIIHFWLYHO\�H[FOXGH�DQ\�IRUP�RI�PDQXIDFWXULQJ��
����)DFWRU������&OLPDWH�&RQGLWLRQV�
&OLPDWH� VRPHWLPHV� SOD\� D� UROH� LQ� ORFDWLRQ� GHFLVLRQV�� )RU� H[DPSOH�� VHYHUH� ZLQWHUV�
PD\�FDXVH�ILUPV�WR�FRQVLGHU�PLOGHU�FOLPDWH��HVSHFLDOO\�LI�GHOD\HG�GHOLYHULHV�DQG�ZRUN�
GLVUXSWLRQV� FDXVHG� E\� LQDELOLW\� RI� HPSOR\HHV� WR� JHW� WR� ZRUN�� :KHQ� WKH� GLDSHU�
EXVLQHVV�LV�FRQFHUQHG��DQ�DOWHUQDWLYH�WKDW�KDV�WKH�KXPLGLW\�OHYHOV�OHVV�WKDQ�WKH�RWKHU�
DOWHUQDWLYHV�PLJKW�KDYH�DQ�DGYDQWDJH�DYRLGLQJ�VRPH�SRWHQWLDO� LVVXHV� WKDW�PD\�DULVH�
GXH�WR�WKH�QDWXUH�RI�WKH�PDWHULDOV�XVHG�LQ�PDQXIDFWXULQJ�EDE\�GLDSHUV��)RU�LQVWDQFH�
WKH�VXSHU�DEVRUEHQW�SRO\PHU��6$3��ZRXOG�EH�LQ�WKH�DLP�RI�DEVRUELQJ�KXPLGLW\�LQ�WKH�
DLU�LI�GLDSHU�PDQXIDFWXULQJ�LV�GRQH�DW�DQ�XQ�FRQGLWLRQHG�SURGXFWLRQ�HQYLURQPHQW��
���)DFWRU������/RFDO�OLPLWDWLRQV�DQG�SRVVLELOLWLHV�
0DQ\�FRPPXQLWLHV�WU\�WR�DWWUDFW�QHZ�EXVLQHVVHV�EHFDXVH�WKH\�DUH�YLHZHG�DV�SRWHQWLDO�
VRXUFHV�RI�IXWXUH�WD[�UHYHQXHV�DQG�QHZ�MRE�RSSRUWXQLWLHV��+RZHYHU�FRPPXQLWLHV�GR�
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QRW��DV�D�UXOH��ZDQW�ILUPV�WKDW�ZLOO�FUHDWH�SROOXWLRQ�SUREOHPV�RU�RWKHUZLVH�OHVVHQ�WKH�
TXDOLW\�RI�OLIH�LQ�WKH�FRPPXQLW\���
)URP� D� FRPSDQ\� VWDQGSRLQW�� D� QXPEHU� RI� IDFWRUV� GHWHUPLQH� WKH� GHVLUDELOLW\� RI� D�
FRPPXQLW\�DV�D�SODFH�IRU�LWV�ZRUNHUV�DQG�PDQDJHUV�WR�OLYH��7KH\�LQFOXGH�IDFLOLWLHV�IRU�
HGXFDWLRQ�� VKRSSLQJ�� UHFUHDWLRQ�� WUDQVSRUWDWLRQ�� UHOLJLRXV� ZRUVKLS�� HQWHUWDLQPHQW��
TXDOLW\�RI�SROLFH�DQG�PHGLFDO�VHUYLFHV�� ORFDO�DWWLWXGHV�WRZDUGV�WKH�FRPSDQ\�DQG�WKH�
VL]H�RI�WKH�FRPPXQLW\��
����)DFWRU������&RQVLVWHQF\��VWDELOLW\��UHOLDELOLW\��DYDLODELOLW\�DQG�FRVWLQJ�RI�XWLOLWLHV�
7KH� FRQVLVWHQF\�� VWDELOLW\�� UHOLDELOLW\� DQG� DYDLODELOLW\� RI� VRXUFHV� OLNH� HQHUJ\�� JDV��
FRPPXQLFDWLRQ� DQG� ZDWHU� DUH� FULWLFDO� IDFWRUV� IRU� DOPRVW� DOO� LQGXVWULDO� ORFDWLRQ�
VHOHFWLRQV�� 6RPH� ILUPV�PD\� KDYH� FRQVLGHUDEOH� ORVVHV� GXH� WR� ODFN� RI� HQHUJ\� RU� WKH�
IOXFWXDWLRQ� DW� WKH� TXDOLW\� RI� WKH� HQHUJ\� VXSSOLHG�� (OHFWULFLW\� LV� WKH�PDLQ� VRXUFH� RI�
PRWLYH�SRZHU� LQ�PRVW� LQGXVWULHV� LQFOXGLQJ�EDE\�GLDSHU�SURGXFWLRQ�DQG�MXVW�D� VPDOO�
SRZHU�EOLQN�ZRXOG�SRWHQWLDOO\�FDXVH�VHYHUDO�KRXUV�RI�GRZQWLPH��
����)DFWRU������(QYLURQPHQWDO�5HJXODWLRQV�
7KH� HQYLURQPHQWDO� UHJXODWLRQV� PLJKW� FKDQJH� IURP� RQH� ORFDWLRQ� DOWHUQDWLYH� WR� WKH�
RWKHU�� 7KH� DWWLWXGH� RI� WKH� FRPPXQLW\� DV�ZHOO�PD\� FKDQJH� IURP� VLWH� WR� VLWH��:KLOH�
VRPH� LQGXVWULDO� ]RQHV�� DV� WKH� JURXS� RI� FRPSDQLHV� DFWLYH� LQ� WKH� ]RQH�� KDV� LWV� RZQ�
ZDVWH�ZDWHU� WUHDWPHQW�� UHF\FOLQJ��ZDVWH�GLVSRVDO�DFWLYLWLHV��VRPH�PD\�QRW�KDYH�DQ\�
DQG�WKH�ILUP�PLJKW�QHHG�WR�LQVWDOO�WKHVH�E\�KLP�VHOI�WR�FRPSO\�ZLWK�WKH�HQYLURQPHQWDO�
UXOHV�DQG�UHJXODWLRQV��$OVR��LW�PD\�EH�D�ORFDWLRQ�WKDW�LV�SURWHFWHG�E\�ODZ�GXH�WR�WKH�
QDWXUH��%DE\�GLDSHU�PDQXIDFWXULQJ�LV�QRW�SURGXFH�ZDVWH�KDUPIXO�WR�HQYLURQPHQW�DQG�
WKH�ZDVWH�SURGXFWV�DUH�HLWKHU�VROG�RU�UHF\FOHG��
$ERYH�OLVWHG�IDFLOLW\�ORFDWLRQ�VHOHFWLRQ�IDFWRUV�KDV�EHHQ�SXW�LQ�D�KLHUDUFK\�WUHH�YLHZ��
7KHVH�IDFWRUV�ZRXOG�EH�HYDOXDWHG�E\�XVLQJ�DQDO\WLFDO�KLHUDUFK\�SURFHVV��$+3��)LJXUH�
���� VKRZV� WKH� ORFDWLRQ� VHOHFWLRQ� PRGHO� IRU� EDE\� GLDSHU� SURGXFWLRQ� LQ� $+3�
IUDPHZRUN���
�
�
�



� ����

�

)LJXUH�����/RFDWLRQ�VHOHFWLRQ�PRGHO�LQ�$+3�IUDPHZRUN�
����/RFDWLRQ�6HOHFWLRQ�8VLQJ�$+3��
������6RIWZDUH�XVHG�IRU�WKH�SUREOHP�
:KHQ�DQ�RUJDQL]DWLRQ�LV�FRQIURQWHG�ZLWK�FKRRVLQJ�WKH�EHVW�YHQGRU�WR�GHOLYHU�D�JRRG�
RU�VHUYLFH��WKH�GHFLVLRQ�FDQ�RIWHQ�EH�YHU\�FRPSOH[��0DQ\�GHFLVLRQV�DUH�WRR�FRPSOH[�
RU� WRR� LPSRUWDQW� IRU�GHFLVLRQ�PDNHUV� WR�PDNH�FKRLFHV�EDVHG�VROHO\�RQ� LQVWLQFW��)RU�
H[DPSOH��WRGD\¶V�W\SLFDO�EXGJHW�GHFLVLRQ�LQYROYHV�D�YDULHW\�RI�WDQJLEOH�DQG�LQWDQJLEOH�
VWUDWHJLF�JRDOV��FRQIOLFWLQJ�VWDNHKROGHUV��GR]HQV�RU�KXQGUHGV�RI�DOWHUQDWLYH�LQLWLDWLYHV�
WR� EH� SXUVXHG� DQG� OLPLWHG� UHVRXUFHV�� 1R� VLQJOH� GHFLVLRQ�PDNHU� FDQ� PHDQLQJIXOO\�
FRPELQH�DOO�RI�WKLV�LQIRUPDWLRQ�DQG�PDNH�LQIRUPHG�GHFLVLRQV��
$+3� DSSOLFDWLRQV� LQ� FRPSOH[� VLWXDWLRQV� PD\� GHPDQG� WKH� XVH� RI� SURIHVVLRQDO�
FRPSXWHU� DSSOLFDWLRQ� VRIWZDUH�� %DGUL� >��@�� ZKR� � XVHG� $+3� DV� DQ� DLG� LQ� PDNLQJ�

/RFDWLRQ�6HOHFWLRQ�IRU�%DE\�'LDSHU�3URGXFWLRQ�

���
0DUNHW� /DERU�

5HODWHG�
6XSSO\���
6XSSRUW�
5HODWHG�

,QFHQWLYHV�
	�7D[�
([FHSWLRQV�

2WKHUV�

3UR[LPLW\�
WR�WKH�
PDUNHW�
�� �¡�¢�£5¤�¥ ¤�¥  �¦ �

DW�WKH�
PDUNHW�

§©¨�ªM¥ « ª
¬�¥ « ¥ ¤ ­ �
RI�TXDOLILHG�
SHUVRQDO�

&RVW�RI�
/DERU�

3UR[LPLW\�
WR�UDZ�
PDWHULDO�
VRXUFHV�
®Z¯ ª�¦�°9¢�  ¯ ¤ ª5¤�¥ �¦ �
SRVVLELOLWLHV�
±�²�¤
°T �² ¯'³ £M´°9²�¢�¢�  ¯ ¤ ¥ ¦�µ �
VHUYLFHV�
DYDLODELOLW\�

&RVW�RI�
ODQG�	�³  �¦�°
¤ ¯ ² ³ ¤ ¥  �¦ �
&OLPDWH�
&RQGLWLRQV�

/RFDO�
OLPLWDWLRQV�¢O O°0°T¥ ¬�¥ « ¥ ¤ ¥ £�° �

&RVW�DQG�
VWDELOLW\�RI�
8WLOLWLHV�

(QYLURQPHQW�
5HJXODWLRQV�

����*
RDO

�
���0

DLQ
�

&U
LWHU

LD�
�

�����
��6X

E�&
ULWH

ULD
�



� ����

ORFDWLRQ� DOORFDWLRQ� GHFLVLRQV� VWDWHG� WKDW� WKH� GHFLVLRQV� UHODWHG� WR� PXOWL�ORFDWLRQ�
SUREOHPV� DQG� WKH� SUREOHPV� WKDW� LQYROYHG� LQVXIILFLHQW� UHVRXUFHV� WR� VXSSRUW� WKH�
VHOHFWHG�ORFDWLRQV�HWF���FDQQRW�EH�H[HFXWHG�ZLWK�WKH�DLG�RI�$+3�DORQH��7KH�DXWKRUV��LQ�
RUGHU� WR� RYHUFRPH� WKH� FRPSOH[LW\� RI� WKH� VLWXDWLRQV�� KDYH� XVHG� ([SHUW� &KRLFH�
VRIWZDUH���
,W�LV�SRVVLEOH�WR�XVH�VRIWZDUH�WR�HQDEOH�GHFLVLRQ�PDNHUV�WR�GHYHORS�FRQVHQVXV�DERXW�
ZKDW� LV� UHDOO\� LPSRUWDQW� LQ� VHOHFWLQJ� WKH� EHVW� SURGXFW� RU� VHUYLFH��:KHQ� SURFXULQJ�
FRPSOH[�JRRGV�DQG�VHUYLFHV��RUJDQL]DWLRQV�RIWHQ�HQFRXQWHU�JULGORFN� LQ�GHWHUPLQLQJ�
ZKDW� LV� UHDOO\� QHHGHG�� 6RPH� GHFLVLRQ�PDNHUV�PD\� DOUHDG\� IDYRU� D� YHQGRU� RU�PD\�
KDYH� WKHLU�RZQ�LGHDV�RI�ZKDW� FRQVWLWXWHV�EHVW�YDOXH��:KLOH� WUDGLWLRQDO�PDQDJHPHQW�
SURFHVVHV�DQG�FROODERUDWLRQ�WRROV�HPSOR\�JRRG�LQIRUPDWLRQ�JDWKHULQJ�PHWKRGV�±�VXFK�
DV�EUDLQVWRUPLQJ�VHVVLRQV�DQG�VXUYH\V��WKH\�SURYLGH�QR�DFFXUDWH�RU�WKRURXJK�ZD\�WR�
EULQJ�LQIRUPDWLRQ�WRJHWKHU���%\�XVLQJ�VRIWZDUH��GHFLVLRQ�PDNHUV�ZHLJKW�FULWHULD�XVLQJ�
D�SURFHVV�IRU�GHYHORSLQJ�SULRULWLHV�DQG�EXLOGLQJ�FRQVHQVXV��
([SHUW�&KRLFH�LV�LQWXLWLYH��JUDSKLFDOO\�EDVHG�DQG�VWUXFWXUHG�LQ�D�XVHU�IULHQGO\�IDVKLRQ�
VR� DV� WR� EH� YDOXDEOH� IRU� FRQFHSWXDO� DQG� DQDO\WLFDO� WKLQNHUV�� QRYLFHV� DQG� FDWHJRU\�
H[SHUWV��%HFDXVH�WKH�FULWHULD�DUH�SUHVHQWHG�LQ�D�KLHUDUFKLFDO�VWUXFWXUH��GHFLVLRQ�PDNHUV�
DUH� DEOH� WR� GULOO� GRZQ� WR� WKHLU� OHYHO� RI� H[SHUWLVH�� DQG� DSSO\� MXGJPHQWV� WR� WKH�
REMHFWLYHV� GHHPHG� LPSRUWDQW� WR� DFKLHYLQJ� WKHLU� JRDOV�� $W� WKH� HQG� RI� WKH� SURFHVV��
GHFLVLRQ�PDNHUV� DUH� IXOO\� FRJQL]DQW� RI� KRZ� DQG�ZK\� WKH� GHFLVLRQ�ZDV�PDGH��ZLWK�
UHVXOWV� WKDW� DUH� PHDQLQJIXO�� HDV\� WR� FRPPXQLFDWH�� DQG� DFWLRQDEOH�� %DVHG� RQ� WKH�
$QDO\WLF� +LHUDUFK\� 3URFHVV� �$+3��� ([SHUW� &KRLFH� VRIWZDUH� SURYLGHV� D�
PDWKHPDWLFDOO\� ULJRURXV� DSSOLFDWLRQ� DQG� D� SURFHVV� IRU� SULRULWL]DWLRQ� DQG� GHFLVLRQ�
PDNLQJ�� �%\�UHGXFLQJ�FRPSOH[�GHFLVLRQV� WR�D�VHULHV�RI�SDLU�ZLVH�FRPSDULVRQV��WKHQ�
V\QWKHVL]LQJ�WKH�UHVXOWV��([SHUW�&KRLFH�QRW�RQO\�KHOSV�GHFLVLRQ�PDNHUV�DUULYH�DW�WKH�
EHVW�GHFLVLRQ��EXW�DOVR�SURYLGHV�D�FOHDU�UDWLRQDOH�IRU�WKH�GHFLVLRQ��3RZHUIXO�VHQVLWLYLW\�
JUDSKV� HQDEOH� WKH� SXUFKDVHU� WR� JUDSKLFDOO\� GLVSOD\� WKH� UHODWLYH� VWUHQJWKV� DQG�
ZHDNQHVVHV� RI� YHQGRUV� DJDLQVW� WKH� HYDOXDWLRQ� FULWHULD�� 7KH� DQDO\WLFDO� WRROV� DUH�
H[WUHPHO\� HIIHFWLYH� IRU� UROOLQJ� XS� YHQGRU� VFRUHV� DQG� FRPSDULQJ� FRVWV� WR� WUXO\�
PHDVXUH�EHVW�YDOXH��,W�GUDPDWLFDOO\�UHGXFH�WKH�DPRXQW�RI� WLPH�LW� WDNHV� WR�VHOHFW� WKH�
EHVW� YHQGRU�� WKHQ� MXVWLI\� WKH� VHOHFWLRQ�DJDLQVW� SURWHVW� XVLQJ� WKH�DGYDQFHG� UHSRUWLQJ�
FDSDELOLWLHV� RI� WKH� VRIWZDUH�� 7KH� XVHU� FDQ� VDYH� DQG� LWHUDWH� WKH� UHVXOWV�� 6HQVLWLYLW\�



� ����

DQDO\VLV� FDQ� HDVLO\� EH� SHUIRUPHG�� ([SHUW� &KRLFH� SULQWV� JUDSKV� DQG� WDEOHV�� ([SHUW�
&KRLFH�LV�XVHG�WR�RYHUFRPH�WKH�FRPSOH[LW\�RI�WKH�VLWXDWLRQV�LQ�WKLV�VWXG\��7KH�GDWD�
JDWKHUHG�ZHUH�DQDO\]HG�E\�XVLQJ� WKH�VRIWZDUH�SDFNDJH��+RZHYHU�� WR�VKRZ�KRZ�WKH�
PDQXDO�FDOFXODWLRQ�FDQ�EH�GRQH��LW�KDV�EHHQ�GHFLGHG�WR�VKRZ�RQH�FDOFXODWLRQ�IRU�DQ�
HYDOXDWLRQ�PDGH�IRU�UHIHUHQFH��
������'HWHUPLQDWLRQ�RI�WKUHH�DOWHUQDWLYH�VLWHV�
%\�WKH�WLPH��EDE\�GLDSHUV�DUH�LQWURGXFHG�WR�WKH�PDUNHW�LW�KDV�VWDUWHG�DV�D�UHSODFHPHQW�
WR�UH�XVDEOH�GLDSHUV��7RGD\�� LW� LV�SRVVLEOH� WR�ILQG�DW� WKH�PDUNHWV�LQ�GLVWULFWV� WKDW�DUH�
VHOOLQJ�GLDSHUV�RQH�E\�RQH�IURP�DQ�RSHQ�ER[��,W�KDV�EHHQ�GHFLGHG�WR�GHWHUPLQH�WKUHH�
DOWHUQDWLYH�VLWHV�DQG�LPSOHPHQW�WKH�PHWKRGRORJ\�RI�ORFDWLRQ�VHOHFWLRQ�WR�WKHVH�WKUHH�
ORFDWLRQV�� 7R� GR� VR�� LW� KDV� EHHQ� GHFLGHG� WR� WDNH� WKH� IROORZLQJ� IDFWRUV� LQWR�
FRQVLGHUDWLRQ�����%DE\�GLDSHU�SURGXFHUV¶�ORFDWLRQV�����'LDSHU�SURGXFHUV¶�FDSDFLW\�����
*RYHUQPHQWDO�LQYHVWPHQW�LQFHQWLYHV����%XVLQHVV�VWUDWHJ\�PDGH�SUHYLRXVO\��
%\�WDNLQJ�DOO�DERYH�LQWR�FRQVLGHUDWLRQ�DQG�WR�KDYH�D�VWDUWLQJ�SRLQW�RI�WKH�VWXG\��WKUHH�
DOWHUQDWLYHV�KDV�EHHQ�LQWXLWLYHO\�GHWHUPLQHG��7KHVH�DUH�� ,VWDQEXO��.RFDHOL�DQG�.LOLV��
'XULQJ�WKH�SKDVH�RI�GLVFXVVLRQ��LW�KDV�EHHQ�DVNHG�WKH�GHFLVLRQ�JLYHUV�RSLQLRQV�RQ�WKH�
DOWHUQDWLYHV� GHWHUPLQHG� DQG� WKH� JHQHUDO� RSLQLRQ� ZDV� WRZDUGV� WKDW� WKH� WKUHH� VLWHV�
VHOHFWHG� DUH� DJUHHDEOH�� ,Q� UHDO� OLIH� HQYLURQPHQW�� WKH� VHOHFWLRQ� RI� DOWHUQDWLYHV� LV� DV�
LPSRUWDQW� DV� WKH� VHOHFWLRQ� RQH� RI� WKH� DOWHUQDWLYHV�� )RU� WKLV� WKHVLV�� WKH� WKUHH� VLWHV�
QDPHG�DERYH�KDYH�EHHQ�DVVXPHG�WR�EH�WKH�EHVW���DOWHUQDWLYHV�DYDLODEOH��
������0HWKRGRORJ\�DQG�LPSOHPHQWDWLRQ�RI�$+3�WR�ORFDWLRQ�VHOHFWLRQ�SUREOHP��
7KH�$+3�PRGHO�SURYLGHV�D�IUDPHZRUN�WR�DVVLVW�GHFLVLRQ�JLYHUV�LQ�DQDO\]LQJ�YDULRXV�
ORFDWLRQ� IDFWRUV�� HYDOXDWLQJ� ORFDWLRQ� VLWH� DOWHUQDWLYHV�� DQG� PDNLQJ� ILQDO� ORFDWLRQ�
VHOHFWLRQV�� 7KH� SULPDU\� SULQFLSOH� RI� WKH�$+3�PRGHO� LV� WR�PDWFK� GHFLVLRQ�PDNHUV¶�
SUHIHUHQFHV�ZLWK� ORFDWLRQ� VLWH� FKDUDFWHULVWLFV��7KH�PRGHO� UHTXLUHV� WKDW� D�QXPEHU� RI�
SRWHQWLDO� VLWHV� KDYH� EHHQ� SURSRVHG�� $OWHUQDWLYHV� DUH� WKHQ� HYDOXDWHG� DQG� FRPSDUHG�
XQGHU� ERWK� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� IDFWRUV� WR� DOORZ� PDQDJHUV� WR� LQFRUSRUDWH�
PDQDJHULDO�H[SHULHQFH�DQG�MXGJPHQW�LQ�WKH�VROXWLRQ�SURFHVV��
(YHU\� GHFLVLRQ� JLYHU� KDV� EHHQ� DVNHG� WR� PDNH� SDLU� ZLVH� YHUEDO� FRPSDULVRQV� WR�
SULRULWL]H�HDFK�RI�WKH�ORFDWLRQ�VHOHFWLRQ�IDFWRUV�EHWZHHQ�WKHPVHOYHV��$IWHU�WKDW��LW�KDV�



� ����

*2$/�¶   ³ ª5¤ ¥  �¦¸·�£
« £ ³ ¤�¥  �¦�¹
  ¯$º ª�¬�­�»#¥ ª5¢�£ ¯Z¼ ª�¦O²O¹
ª ³ ¤ ² ¯ ¥ ¦Oµ#½�¦�¨�£�°9¤ ¡�£�¦�¤

0DUNHW�5HODWHG�
)DFWRUV�

/DERU�5HODWHG��
)DFWRUV�

6XSSO\�6XSSRUW�
5HODWHG�)DFWRUV�

,QFHQWLYHV��7D[�
([FHPSWLRQV� 2WKHU�)DFWRUV�

3UR[LPLW\��
WR�PDUNHW�

¾$¿�À©ÁOÂ0Ã Ä Ã Ä ¿MÅ#Æ0ÃÃ Ç�Â6À�Æ0È ÉOÂ0Ã
Ê Â�Ë
À�Â0Å�Ã Ê Â0È
Ì�Â�Í

EHHQ�DVNHG�WR�HYDOXDWH�WKHVH�IDFWRUV�IRU�HDFK�RI�WKH�DOWHUQDWLYHV��7KLV�DOVR�KDV�EHHQ�
PDGH�E\�SDLU�ZLVH�FRPSDULVRQ�� �%HORZ� LV�DQ�H[SODQDWLRQ� WR� VKRZ�KRZ� LW�KDV�EHHQ�
PDGH��

�
�
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�

)LJXUH�����+LHUDUFK\�YLHZ�RI�³PDUNHW´�RQO\�ZLWK�UHVSHFW�WR�JRDO�
)LUVW�RQH�RI�WKH�GHFLVLRQ�JLYHU�KDV�EHHQ�DVNHG�WR�PDNH�SDLU�ZLVH�FRPSDULVRQ�EHWZHHQ�
WKH�³PDUNHW´� DQG� WKH�RWKHU�PDLQ� IDFLOLW\� ORFDWLRQ� VHOHFWLRQ� IDFWRUV�ZLWK� UHVSHFW� WKH�
JRDO�RI�WKH�DQDO\VLV��+HUH�DUH�KLV�RSLQLRQV��
³0DUNHW´� KDV� PRGHUDWH� ���� UHODWLYH� LPSRUWDQFH� WKDQ� ³ODERU� UHODWHG� IDFWRUV´� ZLWK�
UHVSHFW�WR�WKH�JRDO���
³0DUNHW´� KDV� VWURQJ� ���� UHODWLYH� LPSRUWDQFH� WKDQ� ³VXSSO\� VXSSRUW� UHODWHG� IDFWRUV´�
ZLWK�UHVSHFW�WR�WKH�JRDO���
³0DUNHW´� KDV� HTXDO� ���� UHODWLYH� LPSRUWDQFH� ZLWK� ³JRYHUQPHQW� LQFHQWLYHV� DQG� WD[�
H[FHSWLRQV´�ZLWK�UHVSHFW�WR�WKH�JRDO���
³0DUNHW´�KDV�YHU\�VWURQJ�����UHODWLYH�LPSRUWDQFH�WKDQ�³RWKHU�IDFWRUV´�ZLWK�UHVSHFW�WR�
WKH�JRDO��
7KHVH�FRPSDULVRQV�DUH�SXW�LQ�WKH�FRPSXWHU�XVLQJ�WKH�([SHUW�&KRLFH�VRIWZDUH��%HORZ�
LV� D� VFUHHQ�VKRW� VKRZLQJ� WKH� UHVXOWV� RI� D� GHFLVLRQ�JLYHU� PDNLQJ� SDLU�ZLVH�
FRPSDULVRQ��
�
�
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)LJXUH�����3DLU�ZLVH�FRPSDULVRQ�RI�ORFDWLRQ�VHOHFWLRQ�IDFWRUV��

�6LPLODU� FRPSDULVRQ� LV� DOVR� PDGH� EHWZHHQ� WKH� WZR� VXE�IDFWRUV� RI� WKH� PDUNHW��
³SUR[LPLW\� WR� WKH�PDUNHW´�DQG�³FRPSHWLWLRQ�DW� WKH�PDUNHW�VHJPHQW�VHUYHG´�IDFWRUV��
$V�LW�FDQ�EH�VHHQ�IURP�)LJXUH������WKLV�VSHFLILF�GHFLVLRQ�JLYHU�KDV�UDWHG�WKDW�ERWK�KDV�
HTXDO�����LPSRUWDQFH���
$IWHU� DOO� FRPSDULVRQV� DUH� FRPSOHWHG�� GHFLVLRQ�JLYHU� LV� DVNHG� WR� FRPSDUH� WKH�
DOWHUQDWLYH�VLWHV�ZLWK�UHVSHFW�WR�HDFK�RI�WKH�IDFLOLW\�ORFDWLRQ�VHOHFWLRQ�IDFWRUV��

�
)LJXUH�����3DLU�ZLVH�FRPSDULVRQ�RI�VXE�IDFWRUV�XQGHU�PDLQ�IDFWRU���³0DUNHW´��
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%HORZ� )LJXUH� ���� VKRZV� D� UHVXOW� IURP� RQH� RI� WKH� GHFLVLRQ�JLYHUV� RSLQLRQ� RQ� VXE�
IDFWRU�³SUR[LPLW\�WR�WKH�PDUNHW´��

�
)LJXUH�����3DLU�ZLVH�FRPSDULVRQ�IRU�UHODWLYH�SUHIHUHQFH�RI�WKH�DOWHUQDWLYH�ORFDWLRQV�

ZLWK�UHVSHFW�WR�³3UR[LPLW\�WR�WKH�PDUNHW´�
�

2QFH�DOO�RI�WKH�FRPSDULVRQV�DUH�FRPSOHWH��WKH�FROOHFWHG�GDWD�FDQ�HDVLO\�EH�DQDO\]HG�
E\�WKH�VRIWZDUH�DQG�JLYH�WKH�RXWFRPH�RI�WKH�SUHIHUHQFHV��

�
)LJXUH�����VKRZV�WKH�UHVXOWV�RI�RQO\�RQH�GHFLVLRQ�JLYHU��$FFRUGLQJ�WR�WKLV�SHUVRQ��WKH�
SODQW�VKDOO�EH�WR�.LOLV���

�
)LJXUH�����5HVXOWV�IRU�RQO\�RQH�GHFLVLRQ�JLYHU��
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$V�([SHUW�&KRLFH�LV�D�VRIWZDUH�SDFNDJH�XVHG�IRU�HYDOXDWLRQ��LW�KDV�EHHQ�GHFLGHG�WR�
VKRZ�KRZ� WKLV�FDOFXODWLRQ�FDQ�EH�PDGH�PDQXDOO\��0DQXDO� VROXWLRQ�KDV�EHHQ�PDGH�
RQO\� IRU� RQH� FRPSDULVRQ�PDWUL[��2QH� RI� WKH� GHFLVLRQ� JLYHU¶V� HYDOXDWLRQV� KDV� EHHQ�
WDNHQ�DV�VWDUWLQJ�SRLQW��7KH�HYDOXDWLRQ�RI�FULWHULRQV�ZLWK�UHVSHFW�WR�JRDO�LV� WDNHQ�DV�
H[DPSOH� LQ�PDQXDO� VROXWLRQ��$V�VWHS���� WKH�FRPSDULVRQV�PDGH�DV�VKRZQ�RQ�)LJXUH�
����DUH�SXW�LQWR�D�PDWUL[�IRUP��$QG�VWHSV�GHVFULEHG�LQ�WKH�EHJLQQLQJ�RI�WKLV�FKDSWHU�
DUH� IROORZHG� WR� ILQG� WKH� (LJHQ� YHFWRU� DQG� WHVW� WKH� FRQVLVWHQF\� RI� WKLV� VSHFLILF�
HYDOXDWLRQ��7KH�PDQXDO�FDOFXODWLRQ�FDQ�EH� IROORZHG� LQ� �� VWHSV�ZLWK�DQ�DGGLWLRQ�RI�
FRQVLVWHQF\�VWHS���
6WHS����,Q�RUGHU�WR�PDNH�WKH�FDOFXODWLRQV��WKH�YDULDEOHV���FULWHULD�QDPHV�DUH�UHPRYHG�
DQG�IUDFWLRQV�DUH�FRQYHUWHG�WR�GHFLPDOV��
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6WHS� ��� &RPSXWLQJ� WKH� ILUVW� HLJHQYHFWRU� �WR� IRXU� GHFLPDO� SODFHV��� 7KH� URZV� DUH�
VXPPHG�DQG�WRWDO�RI�WKH�URZV�DUH�WDNHQ��
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:KHQ�WKH�(LJHQ�YHFWRUV�DUH�FRPSDUHG��WKH�GLIIHUHQFH�LV�TXLWH�KLJK��6R��WKH�LWHUDWLRQ�
SURFHVV�VKRXOG�EH�FRQWLQXHG�XQWLO�QR�GLIIHUHQFH�LV�IRXQG��:KHQ�VWHSV�IDOORZHG�WKH�� ò ñ �
(LJHQ�YHFWRU�LV�IRXQG�DV�IROORZV��
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$IWHU�GHWHUPLQDWLRQ�RI�WKH�(LJHQ�YHFWRU��WKH�FRQVLVWHQF\�VKDOO�EH�WHVWHG��
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7KH� UHVXOW� YHFWRU¶V� URZV� VXPPHG� DQG� GLYLGHG� E\� QXPEHUV� RU� URZV� LQ� RUGHU� WR�
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,Q�RUGHU�WR�FDOFXODWH�&,��FRQVLVWHQF\�LQGH[��WKH�IROORZLQJ�HTXDWLRQ�LV�XVHG��
����������������������������������������������������������������������������������������������
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�

7KH�&RQVLVWHQF\�5DWLR�LV�FDOFXODWHG�DV�IDOORZV�
&5 &,�5,������)RU�Q ���5,�LV�JLYH�DV��������������������������������������������������������������������������
&5 ���������� ������
�
�����������VR�WKH�SDLU�ZLVH�FRPSDULVRQ�PDWUL[�LV�FRQVLVWHQW��
�
������/RFDWLRQ�6HOHFWLRQ�IRU�EDE\�GLDSHU�PDQXIDFWXULQJ�LQYHVWPHQW�
$IWHU� FRPSOHWLRQ� RI� WKH� GDWD� E\� DOO� GHFLVLRQ� JLYHUV�� WKH� VRIWZDUH� FRPELQHV� DOO�
MXGJPHQWV�PDGH� E\� HDFK� SHUVRQ�� ,W� LV� SRVVLEOH� WR� DVVLJQ� D�ZHLJKLQJ� IDFWRU� WR� RQH�
SHUVRQ�RYHU�RWKHU��KRZHYHU��LQ�WKLV�VWXG\�DOO�GHFLVLRQ�JLYHUV�KDYH�EHHQ�WDNHQ�DW�HTXDO�
OHYHO�� 7KHUHIRUH� WKHLU� MXGJPHQWV� KDYH� EHHQ� HYDOXDWHG� E\� HTXDO�ZHLJKWV�� 7DEOH� ����
OLVWV�GHWDLOHG�SULRULWLHV�IRU�HDFK�IDFWRU�DQG�DOWHUQDWLYH��

�
)LJXUH�����&RPELQHG�MXGJPHQWV�IRU�ORFDWLRQ�VHOHFWLRQ�

�����&,

����������������&,

���Q���Q�PD[�
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7DEOH�����3ULRULWLHV�IRU�HDFK�VHOHFWLRQ�IDFWRU�DQG�DOWHUQDWLYH�VLWH�

�
)LJXUH� ���� VKRZ� WKH� SHUIRUPDQFH� JUDSK� IRU� WKH� VHOHFWLRQ� IDFWRUV� IRU� DOO� WKUHH�
DOWHUQDWLYHV��(YHQ�WRXJK�.LOLV�LV�QRW�ILUVW�SUHIHUHQFH�IRU�VRPH�RI�WKH�VHOHFWLRQ�FULWHULD��
DW�WKH�HQG��WKH�RYHUDOO�SHUIRUPDQFH�RI�.LOLV�UDQNV�WKH�ILUVW��)LJXUH������LV�WKH�RXWFRPH�
RI� WKH� ORFDWLRQ� VHOHFWLRQ� SUREOHP��7KH� VRIWZDUH� KDV� DQDO\]HG� WKH� SUHIHUHQFHV�ZLWK�
UHVSHFW�WR�WKH�JRDO��VHOHFWLRQ�RI�ORFDWLRQ�IRU�EDE\�GLDSHU�PDQXIDFWXULQJ�LQYHVWPHQW��
DQG� WKH� UHVXOWV� WKDW� WKH� LQYHVWPHQW� VKDOO� EH� ORFDWHG� DW�.LOLV�� ,VWDQEXO��.RFDHOL� DQG�
.LOLV�KDV�REWDLQHG��������������DQG�����UHVSHFWLYHO\��9DOXHV�DUH�REWDLQHG�ZKHQ�DOO�
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GDWD�JDWKHUHG�IURP�WKH�PHPEHUV�DQG�DUH�SXW�LQ�WKH�VRIWZDUH�SDFNDJH�DV�DQ�LQSXW��7KH�
VRIWZDUH�PDNH�DQ�DQDO\VLV�RI�DOO�FRPSDULVRQV�PDGH�DQG�JLYHV�WKH�RXWFRPH��

)LJXUH�����3HUIRUPDQFH�JUDSK�IRU�DOWHUQDWLYHV�

)LJXUH������6\QWKHVLV�RI�DQDO\VLV�ZLWK�UHVSHFW�WR�JRDO�
����&RQFOXVLRQ�
,Q� WKLV� FKDSWHU� D� PXOWL� FULWHULD�� JURXS� GHFLVLRQ� PRGHO� KDV� EHHQ� IRUPHG� DQG� WKH�
ORFDWLRQ�VHOHFWLRQ�SUREOHP�KDV�EHHQ�VROYHG�E\�XVLQJ�DQ�DQDO\WLFDO�KLHUDUFK\�SURFHVV�
�$+3�� EDVHG� VRIWZDUH�� $V� D� SDUW� RI� WKH� WHFKQLFDO� IHDVLELOLW\�� WKH� PDQXIDFWXULQJ�
LQYHVWPHQW�KDV�EHHQ�GHFLGHG�WR�EH�ORFDWHG�DW�RQH�RI�WKH�WKUHH�DOWHUQDWLYH�VLWHV��,W�KDV�
EHHQ�GHFLGHG�WR�FRQVLGHU�.LOLV�DV�WKH�IDFLOLW\�ORFDWLRQ�IRU�WKLV�LQYHVWPHQW��
7KH� SURSRVHG�PHWKRGRORJ\� VKRXOG� LPSURYH� WKH� ORFDWLRQ� VHOHFWLRQ� SURFHVV� DQG� WKH�
TXDOLW\� RI� WKH� GHFLVLRQ� JLYHQ� DV� LW� DOVR� DOORZV� FRQVLGHUDWLRQ� IRU� PXOWLSOH� GHFLVLRQ�
JLYHUV�WR�H[SUHVV�WKHLU�SHUVRQDO�SUHIHUHQFHV�LQ�VHOHFWLRQ�SURFHVV��
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����,QWURGXFWLRQ�
$V�D�SDUW�RI� WKH� WHFKQLFDO�IHDVLELOLW\�� WKH�FRVW�RI� WKH�SURGXFW� LV�FDOFXODWHG��7KH�XQLW�
FRVW� RI� D�PHGLXP� VL]H� GLDSHU� LV� WDNHQ�DV� UHIHUHQFH� IRU�FDOFXODWLRQ��7KH� FDOFXODWLRQ�
LQFOXGH� WKH� FRVW� RI�PDWHULDO�� ODERU�� GHSUHFLDWLRQ�� HVWLPDWHG� GLUHFW� SURGXFWLRQ� FRVWV�
DQG�HVWLPDWHG� LQGLUHFW�FRVWV��7KH�DLP�RI� WKLV�FKDSWHU� LV�ERWK� WR�PDNH�DQ�RXWOLQH�RI�
KRZ� WKH�FRVW�SHU�XQLW�FDQ�EH�FDOFXODWHG� LQ� WKH�UHDO� OLIH�HQYLURQPHQW�DQG� WR�PDNH�D�
FRVW�FDOFXODWLRQ�DQG�VFHQDULR�WR�XQGHUVWDQG�KRZ�PXFK�SURILW�FDQ�EH�JDLQHG���
����7KH�0DLQ�&RPSRQHQWV�RI�D�'LDSHU�
7KH� PDLQ� FRPSRQHQWV� RI� D� GLDSHU� ZHUH� H[SODLQHG� LQ� GHWDLO� DW� &KDSWHU� ��� ,Q� WKLV�
VHFWLRQ�WKH�FRVWV�RI�WKH�PDLQ�FRPSRQHQWV�RI�D�GLDSHU�ZLOO�EH�FDOFXODWHG��,Q�)LJXUH�����
WKH�DYHUDJH�EDE\�GLDSHU�FRPSRVLWLRQ�FDQ�EH�VHHQ��7KLV�JUDSK�UHSUHVHQWV�WKH�SHUFHQWV�
LQ�WHUPV�RI�ZHLJKW��)OXII�SXOS�PDGH�RXW�RI�ZRRG�DQG�WKH�VXSHU�DEVRUEHQW��D�FKHPLFDO�
FRPSRVLWLRQ��DUH�XVHG�WR�DEVRUE�DQG�KROG�WKH�OLTXLG��,Q�UHFHQW�\HDUV��HVSHFLDOO\�GXH�WR�
WKH�LQFUHDVLQJ�6$3�SULFHV��WKH�ELJ�SOD\HUV�RI�WKH�GLDSHU�LQGXVWU\�VWDUWHG�XVLQJ�WUHDWHG�
FHOOXORVH� WRJHWKHU�ZLWK� UHJXODU� IOXII�SXOS� WR� LQFUHDVH� WKH� OLTXLG�KROGLQJ�FDSDFLW\�RI�
WKH�GLDSHU�FRUH��$V�LW�FDQ�EH�VHHQ��WKHVH�WZR�DUH�WKH�WZR�PDLQ�FRPSRQHQWV�WKDW�PDNHV�
WKH� GLDSHUV� ZHLJKW�� 3RO\SURS\OHQH� DQG� SRO\HWK\OHQH� LV� XVHG� LQ� SURGXFWLRQ� RI�
WRSVKHHW��DFTXLVLWLRQ�OD\HU��OHJ�FXII�DQG�EDFNVKHHW���
7RSVKHHW� LV� WKH� OD\HU� WKDW� LV� LQ�FRQWDFW�ZLWK� WKH�EDE\�VNLQ��$FTXLVLWLRQ� OD\HU� LV� WKH�
OD\HU�ULJKW�XQGHUQHDWK�WKH�WRSVKHHW�SULPDULO\�DLPHG�WR�GLVWULEXWH�WKH�OLTXLG�DORQJ�ZLWK�
WKH�GLDSHU�WR�LQFUHDVH�SHUIRUPDQFH�RI�WKH�DEVRUELQJ�OD\HUV��/HJ�FXII�LV�D�EDUULHU�IDEULF�
WKDW�KDV�HODVWLFV�DWWDFKHG�WR� WKH�VLGHV�VR� WKDW� LW�ZUDSV� WKH�EDE\¶V� OHJ�DQG�DYRLG� WKH�
OLTXLG�WR�OHDN��%DFNVKHHW�LV�WKH�OD\HU�WKDW�LV�LQ�WRXFK�ZLWK�WKH�PRWKHU¶V�KDQG��,W�LV�WKH�
PDLQ� FDUULHU� RI� WKH� GLDSHU� FRPSRQHQWV� DQG� LV� D� EDUULHU� IDEULF� WR� DYRLG� OHDNV��
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%DFNVKHHW�FDQ�EH�PDGH�E\�XVLQJ�SRO\HWK\OHQH�RQO\�RU�D�SRO\HWK\OHQH�OD\HU�ODPLQDWHG�
WR�D�QRQZRYHQ�OD\HU�IRUPLQJ�D�FRPSRVLWH�PDWHULDO��(ODVWLFV�DUH�XVHG�DW�WKH�OHJ�FXII�
DUHDV�IRU�JRRG�ILW��$GKHVLYHV�DUH�XVHG�WR�JOXH�WKH�HODVWLFV�WR�WKH�QRQZRYHQ�OD\HUV�RU�
WR�ODPLQDWH�WZR�OD\HUV�WR�HDFK�RWKHU���
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)LJXUH�����$YHUDJH�EDE\�GLDSHU�FRPSRVLWLRQ�>��@�
%HORZ��7DEOH�����SURYLGHV�DQ�RSLQLRQ�WRZDUGV�WKH�ZHLJKW�RI�WKH�PDWHULDOV�XVHG�SHU�
HDFK�GLDSHU��7KH�EHORZ�WDEOH�VKRZV�GDWD�RQO\�IRU�WKH�SURGXFW�RI�WKH�ILUVW�WZR�ELJJHVW�
SOD\HUV�RI�WKH�GLDSHU�LQGXVWU\��3URFWRU�	�*DPEOH�DQG�.LPEHUO\�&ODUN�&RUS���
7DEOH�����,QGLFDWLRQ�RI�WKH�UHODWLYH�DPRXQWV�RI�WKH�SULQFLSDO�FRPSRQHQWV�XVHG�LQ�

EDE\�GLDSHUV��LQ�JUDPV��>���@�

'LDSHU�7\SH� 3URGXFW�
:HLJKW�

6$3�
:HLJKW�

)OXII�
3XOS�
:HLJKW�

7UHDWHG�
&HOOXORVH�

2WKHU�
&RPSRQHQWV�

3DPSHUV�%DE\�GU\��3	*�� ����� ����� ����� ���� �����
3DPSHUV�3UHPLXP��3	*�� ����� ����� ����� ���� �����
3DPSHUV�6HQVLWLYH��3	*�� ����� ����� ����� ���� �����
+XJJLHV�)UHHGRP��.&�� ����� ����� ����� ���� �����
+XJJLHV�$GYHQWXUHV��.&�� ����� ����� ����� ���� �����
+XJJLHV�$LU�'U\�%DE\��.&�� ����� ����� ����� ���� �����
�
7KLV�WDEOH�VKRZV�RQO\�WKH�XVDJH�RI�PDWHULDOV�XVHG�DW�WKH�FRUH�RI�D�GLDSHU��6LQFH�WKHVH�
DUH� WKH� WRS� SHUIRUPDQFH� GLDSHU� EUDQGV� RI� WKH� LQGXVWU\�� WKH\� SURYLGH� WKH� EHVW�
DEVRUEHQF\�DQG�GU\QHVV��$Q�DYHUDJH�GLDSHU�XVHV�UHODWLYHO\�OHVV�FRUH�PDWHULDO�ZKLFK�
DOORZV�WKHP�WR�RIIHU�ORZHU�SULFH�GLDSHUV���
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����0DWHULDO�&RVWLQJ�RI�D�'LDSHU�
$� GLDSHU� FRQVLVWV� RI� VHYHUDO� PDWHULDOV� WKDW� UHTXLUH� D� YHU\� JRRG� VXSSO\� FKDLQ�
PDQDJHPHQW��7KH�PDLQ�FRPSRQHQWV�RI�D�GLDSHU�H[SODLQHG�DERYH�IRUPV�WKH�PDLQ�FRVW�
HOHPHQWV��%HORZ��7DEOH����VKRZV�WKHVH�FRVW�HOHPHQWV��WKHLU�XVDJH�SHU�D�PHGLXP�VL]H�
GLDSHU�DQG�XQLW�PDWHULDO�FRVW�RI�D�GLDSHU��&DOFXODWLRQ�GHWDLOV�DUH�SURYLGHG�EHORZ��
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7KH� XVDJH� SHU� GLDSHU� VKRZV� DSSUR[LPDWH� XVDJH� RI� WKDW�PDWHULDO� LQ� D�PHGLXP� VL]H�
GLDSHU��7KH�VRXUFH�RI�LQIRUPDWLRQ�LQ�WKLV�UHVSHFW�GHSHQGV�RQ�WKH�EDE\�GLDSHUV�WKDW�KDV�
EHHQ�SXUFKDVHG�IURP�D�VXSHUPDUNHW�DQG�ZLWK�DQDO\]H�RI�HDFK�FRPSRQHQW��0DWHULDO�
SULFH�VKRZV�WKH�SULFH�WKDW�KDV�EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�WKH�FRVW�FDOFXODWLRQV����
7KH� SULFHV� XVHG� LQ� FDOFXODWLRQV� DUH� EDVHG� RQ� WKH� EL�ZHHNO\� SXEOLVKHG�PDUNHW� GDWD�
UHSRUW��6RPH�RI�WKHP�KDYH�EHHQ�REWDLQHG�IURP�WKH�PDQDJHU�RI�D�GLDSHU�SURGXFHU�DQG�
DOVR�VROH�GLVWULEXWRU�RI� WKH�PDWHULDO��6SHFLILFDWLRQV�DUH�VKRZQ�WR�GHILQH� WKH� W\SH�RU�
SHUIRUPDQFH� YDOXH� RI� WKDW� VSHFLILF� FRVW� HOHPHQW�� 7KH� XVDJH� LQIRUPDWLRQ� KDV� EHHQ�
REWDLQHG�IURP�WKH�VDPSOHV�DQG�E\�LQWHUYLHZV�PDGH��7KH�WDEOH�DOVR�VKRZV�WKH�FRVW�SHU�
GLDSHU�IRU�HDFK�FRVW�HOHPHQW�DV�ZHOO�DV�WKH�SHUFHQW�RYHU�WKH�WRWDO�FRVW�RI�WKH�GLDSHU��
$W�WKH�ODVW�FROXPQ��WKH�SRWHQWLDO�VXSSOLHU�RI�HDFK�HOHPHQW�KDV�DOVR�EHHQ�SURYLGHG��$V�
VHHQ�RQ� WKH� WDEOH��PRVW�RI� WKH�FRPSRQHQWV�RI�D�GLDSHU�FDQ�HDVLO\�EH�REWDLQHG�IURP�
7XUNH\��+RZHYHU�IRU�WKH�VXSHU�DEVRUEHQW�PDWHULDO�DQG�KLJK�TXDOLW\�IOXII�SXOS�DUH�WKH�
WZR�PDMRU�PDWHULDOV�WKDW�VWLOO�QHHGHG�WR�EH�LPSRUWHG��
7DEOH�����JLYHV�WKH�EDVLF�FDOFXODWLRQ�HOHPHQWV�RI�WKH�GLDSHU��7KH�DYHUDJH�XVDJH�SHU�
GLDSHU�FDOFXODWHG�E\�WKH�SULFH�JLYHV�WKH�FRVW�RI�WKDW�FRPSRQHQW�LQ�WKH�GLDSHU��7KHVH�
FRVWV�DUH�WKHQ�VXP�WRJHWKHU�WR�IRUPLQJ�WKH�PDWHULDO�FRVW�RI�D�PHGLXP�VL]H�GLDSHU��$�
���� LQFUHDVH� KDV� EHHQ� DGGHG� WR� WKH�PDWHULDO� FRVW� RI� WKH� GLDSHU� GXH� WR� WKH� ORVV� RI�
PDWHULDO��HIILFLHQF\�ORVVHV��DQG�ORVV�GXH�WR�TXDOLW\�FRQWURO�DQG�PDFKLQH�VHW�XSV�
����&RVWLQJ�RI�D�'LDSHU�
&RVWLQJ�RI�D�EDE\�GLDSHU�LV�D�GLIILFXOW� WDVN��%HFDXVH�WKHUH�DUH�VHYHUDO�YDULDEOHV�DQG�
WKH� SURMHFWLRQV� PDGH�� PD\� QRW� ILW� WR� UHDO� OLIH� HQYLURQPHQWV�� ,W� LV� WKH� DLP� RI� WKLV�
VHFWLRQ� WR�PDNH� D� FRVW� FDOFXODWLRQ� DV� FORVH� DV� SRVVLEOH� WR� UHDO� OLIH� SURGXFWLRQ�� 7R�
PDNH�FDOFXODWLRQV�� WKHUH� VKRXOG�EH� VRPH�DVVXPSWLRQV�PDGH��7R�EH�DEOH� WR�PDNH�D�
FRVW�FDOFXODWLRQ�� WKH� IROORZLQJ� IDFWRUV�KDV�EHHQ�GHILQHG��3URGXFWLRQ�FDSDFLW\�� ODERU�
UHTXLUHG�WR�UXQ�WKH�V\VWHP��ILUVW�LQYHVWPHQWV�FRVWV��SURGXFWLRQ�FRVWV��FRVW�RI�SDFNLQJ�
PDWHULDO�� WUDQVSRUWDWLRQ��SXUFKDVLQJ�DQG�KDQGOLQJ�FRVW��FRVW�RI� VDOHV��PDUNHWLQJ�DQG�
SURPRWLRQ�DQG�RWKHU�JHQHUDO�H[SHQVHV��
������3URGXFWLRQ�FDSDFLW\�
,Q�DGGLWLRQ�WR�WKH�PDWHULDO�FRVW��WKH�GLDSHU�FDUULHV�RWKHU�FRVW�FRPSRQHQWV�WKDW�IRUPV�
WKH� RYHUDOO� FRVW� RI� D� GLDSHU� SURGXFWLRQ�� 7R� FDOFXODWH� WKHVH� YDOXHV� D� VFHQDULR�
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SURGXFWLRQ�FDSDFLW\�KDV�EHHQ� LGHQWLILHG��7KH�GLDSHU�SURGXFWLRQ�FDSDFLW\�RI� WKH� OLQH�
VHOHFWHG� LV� ���� GLDSHUV� SHU� PLQXWH�� +RZHYHU� WKLV� LV� WKH� PD[LPXP� RXWSXW� RI� WKH�
PDFKLQH�GHILQHG�IRU�VPDOO�VL]H�GLDSHUV��7KH�FDOFXODWLRQV�PDGH�RQ�WKLV�VWXG\�EDVH�RQ�D�
PHGLXP� VL]H� SURGXFW� WKDW� KDV� PHGLXP� FRPSOH[LW\�� 7KH� FDSDFLW\� IRU� WKLV� SURGXFW�
UDQJHV�����WR�����GLDSHUV�SHU�PLQXWH��)RU�FDOFXODWLRQ�SXUSRVHV��VRPH�FHUWDLQ�ILJXUHV�
KDV�WR�EH�GHILQHG�RU�DVVXPHG��7KH�LQSXW�RI�D�GLDSHU�SURGXFHU�ZDV�WDNHQ�DV�UHIHUHQFH�
LQ�PDNLQJ�WKHVH�DVVXPSWLRQV�DQG�GHWHUPLQDWLRQV��7KH�FDSDFLW\�YDOXH�KDV�EHHQ�WDNHQ�
DV�����GLDSHUV�SHU�PLQXWH��7KH�HIILFLHQF\�KDV�EHHQ�WDNHQ�DV������:RUNLQJ�KRXUV�SHU�
GD\�LV����KRXUV�E\���VKLIWV�UXQQLQJ��+RZHYHU�HIIHFWLYH�UXQQLQJ�RI�WKH�OLQH�SHU�GD\�KDV�
EHHQ�WDNHQ�DV����ò�KRXUV�JLYHQ�WKH�IDFW�WKDW�WKH�PDFKLQH�KDV�WR�VWRS�IRU�VHW�XSV��VL]H�
FKDQJHV�� FOHDQLQJ�� UDZ� PDWHULDO� IHHGLQJ�� UROO� FKDQJHV�� PDLQWHQDQFH� DQG� VLPLODU�
SXUSRVHV��:KHQ�FDOFXODWLRQ�LV�PDGH�DFFRUGLQJ�WR�WKHVH�ILJXUHV��WKH�OLQH�UHDFKHV�DERXW�
��� PLOOLRQ� GLDSHUV� SHU� PRQWK�� %HORZ� 7DEOH���� JLYHV� VKRZV� WKH� YDOXHV� WDNHQ� IRU�
FDOFXODWLRQ�RI�FDSDFLW\���
7DEOH�����&DSDFLW\�FDOFXODWLRQ�RI�WKH�EDE\�GLDSHU�PDFKLQH��IRU�PHGLXP�VL]H�GLDSHUV��

&DSDFLW\�&DOFXODWLRQ�
3URGXFWLRQ�&DSDFLW\�IRU�PHGLXP�VL]H�GLDSHU�
SURGXFWLRQ���,QVWDOOHG�&DSDFLW\�RI�WKH�
PDFKLQH�����SLHFHV�PLQ��

���� SFV�PLQ�
*LYHQ�(IILFLHQF\�RI�WKH�PDFKLQH��� ���� ��
:RUNLQJ�GD\V�XVHG�IRU�FDOFXODWLRQ��� ���� GD\V�
6KLIW�UXQQLQJ�WKH�PDFKLQH�������������������������������������������������������������
�&RYHULQJ����KRXUV�D�GD\�DQG���GD\V�D�ZHHN�� �� VKLIWV�
(IIHFWLYH�UXQQLQJ�KRXUV�SHU�GD\���������������������������������������������������� KRXUV�
$QQXDO�&DSDFLW\� ������������ GLDSHUV�\HDU�
0RQWKO\�&DSDFLW\� ����������� GLDSHUV�PRQWK�

������/DERU�FRVW�
7KH� FRVWLQJ� RI� ODERU� LQ� GLDSHU� SURGXFWLRQ� LV� DOVR� HVVHQWLDO�� 7KLV� FDQ� EH� FDOFXODWHG�
EDVHG�RQ�WKH�FDSDFLW\�ILJXUHV�REWDLQHG�DERYH��)RU�D�PDFKLQHU\�ZLWK�D�FDSDFLW\�RI�����
WR�����PDFKLQH��WKHUH�LV�D�FRQVLGHUDEOH�DPRXQW�RI�SHUVRQ�LV�UHTXLUHG�WR�EH�DEOH�WR�UXQ�
WKH� V\VWHP����KRXUV� FRQWLQXRXVO\��2QH�RI� WKH�PRVW� LPSRUWDQW� IDFWRUV� DIIHFWLQJ� WKH�
QXPEHU� RI� SHRSOH� UHTXLUHG� WR� UXQ� D� GLDSHU� OLQH� KDV� WR� GR� ZLWK� WKH� FRXQW� RQ� WKH�
SDFNDJH� DQG� ZHDWKHU� RU� QRW� DXWRPDWLF� SDFNDJLQJ� HTXLSPHQW� LV� XVHG�� 7KH� GLDSHU�
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PDFKLQHU\�ZLOO� QHHG� �� RSHUDWRUV� DQG� �� KHOSHU�� )RU� H[DPSOH�� LI�PDQXDO� SDFNLQJ� LV�
FKRVHQ��IRU�D����FRXQW�EDJ�DQG�UXQQLQJ�DW�����GLDSHUV�SHU�PLQXWH��WZR�SHRSOH�MXVW�IRU�
VWDFNLQJ�WKH�GLDSHUV�LQWR�WKH�EDJ�DQG�VHDOLQJ�LV�UHTXLUHG��$�SHUVRQ�WR�VWDFN�WKH�VHDOHG�
EDJV� LQWR� WKH� ER[�� RU� DQ� DXWRPDWLF� FDVH� VHDOHU� LV� DOVR� QHHGHG���� 'HSHQGLQJ� RQ� WKH�
QXPEHU�RI�EDJV�LQVLGH�WKH�ER[��WZR�SHRSOH�WR�GR�WKLV�MRE���,W�VKDOO�EH�FRQVLGHUHG�WR�
KDYH� VRPH�H[WUD� VWDII� WR�EH�DEOH� WR�RSHUDWH�FRQWLQXRXVO\�ZLWKRXW� D� VWRS�GXULQJ� WKH�
OXQFK�EUHDN����$�W\SLFDO�PDFKLQH�ZLWK�PDQXDO�SDFNDJLQJ�ZLOO�QHHG�DERXW���SHRSOH�SHU�
VKLIW�� LI�DXWRPDWLF�SDFNDJLQJ� LV�XVHG�� WKH�QHHG�ZRXOG�EH�RQO\�DERXW���SHU�VKLIW��$OO�
WKHVH�SHRSOH�DUH�MXVW�IRU�WKH�GLUHFW�ODERU�LQ�OLQH��LW�LV�QHFHVVDU\�WR�KDYH�PRUH�SHRSOH�WR�
UXQ�WKH�ODERUDWRU\��WKH�GLDSHU�LQVSHFWLRQV��WKH�VSDUH�SDUWV�URRP��WKH�LQVWUXPHQWDWLRQ��
WKH� ILQLVKHG� SURGXFWV� ZDUHKRXVH�� WKH� UDZ� PDWHULDO� ZDUHKRXVH�� LQ� DGGLWLRQ� WR� WKH�
HQWLUH�HQJLQHHULQJ�LQIUDVWUXFWXUH�UHTXLUHG�WR�UXQ�DQ�HIILFLHQW�IDFWRU\��$�W\SLFDO�GLDSHU�
IDFWRU\�UXQQLQJ�RQO\�RQH�GLDSHU�PDFKLQH�DW�����WR�����GLDSHUV�SHU�PLQXWH�DQG�WKUHH�
VKLIWV�SHU�ZHHN��IXOO�FDSDFLW\��ZLWK�PDQXDO�SDFNDJLQJ�DQG�XVLQJ�D�W\SLFDO�FRXQW�RI����
GLDSHUV�SHU�EDJ��ZLOO�UHTXLUH�DERXW����SHRSOH�>���@���
7DNLQJ�DOO�WKHVH�LQWR�FRQVLGHUDWLRQ��WRJHWKHU�ZLWK�WKH�LQSXW�RI�D�GLDSHU�SURGXFHU��WKH�
EHORZ�WDEOH�LV�IRUPHG��,W�VKRZV�WKH�QXPEHU�RI�SHRSOH�WKDW�KDV�EHHQ�GHILQHG�WR�UXQ�WKH�
EDE\�GLDSHU�SURGXFWLRQ�SODQW�VPRRWKO\��

7DEOH�����3HUVRQQHO�UHTXLUHG�UXQQLQJ�WKH�GLDSHU�SURGXFWLRQ�OLQH�VPRRWKO\�

+XPDQ�5HVRXUFHV�� 1XPEHU�RI�
3HUVRQQHO�

��*HQHUDO�0DQDJHU� ��
��SODQW�PDQDJHU�ZRUNV�GD\�WLPH� ��
��HQJLQHHU�ZRUNV�GD\�WLPH�� ��
��FKLHI�RI�SURGXFWLRQ�;��VKLIWV� ��
��RSHUDWRU�;��VKLIWV��DXWRPDWLF�SDFNLQJ�� ���
��ODE�WHFKQLFLDQ�;���VKLIWV�� ��
��5DZ�0DWHULDO�DQG�ILQLVKHG�SURGXFW�ZDUHKRXVH�;���VKLIWV� ��
��0HFKDQLF�IRU�VHW�XS�	�PDLQWHQDQFH�� ��
��VDOHV�PDQDJHU�DQG���VDOHV�DVVLVWDQW� ��
��DVVLVWDQW�ZRUNV�GD\�WLPH�� ��
��GULYHUV�ZRUN�WKURXJKRXW�WKH�GD\�� ��
��$FFRXQWDQW� ��

7RWDO��� ���
�

7KHUHIRUH�IRU�D�VPRRWK�RSHUDWLRQ�����WR����SHRSOH�VKDOO�EH�FRQVLGHUHG��7KH�DYHUDJH�
WRWDO�FRVW�RI�SHUVRQQHO�WR�D�FRPSDQ\�KDV�EHHQ�WDNHQ�DV������86'��7KLV�OHDGV�DERXW�
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������� 86'�PRQWK� GLUHFW� DQG� LQGLUHFW� ODERU� FRVW�� 7DEOH� ���� VKRZV� WKH� EDVLF�
FDOFXODWLRQ�VWHSV��

7DEOH�����/DERU�FRVW�LQ�GLDSHU�SURGXFWLRQ��
'LUHFW�,QGLUHFW�/DERU�&RVW�

1XPEHU�RI�(PSOR\HHV����������SHUVRQV�WR�EH�FRQVLGHUHG�� ��� SHUVRQV�
7KH�DYHUDJH�WRWDO�FRVW�SHU�SHUVRQ�SHU�PRQWK�IRU�D�FRPSDQ\�
HPSOR\LQJ�D�VLPLODU��KXPDQ�UHVRXUFHV�� ����� 86'��PRQWK��

SHUVRQ�DYHUDJH�
([SHFWHG�FRVW�RI�ODERU�PRQWK�LQFOXGLQJ�GLUHFW�DQG�LQGLUHFW�
KXPDQ�UHVRXUFHV� ������� 86'�PRQWK�
�
������)LUVW�LQYHVWPHQW�FRVW�
7KH�FRVWV�WKDW�DUH�FRQVLGHUHG�DUH�EDVLFDOO\�WKH�FRVWV�WKDW�IDOO�XQGHU�WKH�FDOFXODWLRQ�RI�
DPRUWL]DWLRQ�DQG�GHSUHFLDWLRQ��7KH�FRVW�RI�WKH�PDFKLQHU\�LQFOXGLQJ�LWV�DQFLOODU\�DQG�
DX[LOLDU\�HTXLSPHQW��FRVW�RI� WKH� ODQG�DQG�EXLOGLQJ� LQ� WKH� VHOHFWHG� ORFDWLRQ��.LOLV� LV�
FRQVLGHUHG�WR�EH�WKH�ILUVW�LQYHVWPHQW�FRVW��,Q�DGGLWLRQ�WR�WKHVH��WKH�FRVW�RI�LQVWDOODWLRQ�
DQG�VWDUW�XS��FRVW�RI�IXUQLWXUH�DQG�IL[WXUHV�KDV�EHHQ�WDNHQ�LQWR�FRQVLGHUDWLRQ��7KHVH�
DUH� WKH�YDOXHV� WKDW�GHSHQG�RQ� WKH� LQYHVWPHQW�PDGH��KRZHYHU�� WR�EH�EDOH� WR�PDNH�D�
FORVH� FRVW� FDOFXODWLRQ� WR� UHDO� OLIH� HQYLURQPHQW� WKHVH� YDOXHV� KDV� WR� EH� GHILQHG�� 7KH�
FRVW�RI�WKH�PDFKLQHU\��SDFNLQJ�HTXLSPHQW�DQG�DQFLOODU\�HTXLSPHQW�KDV�EHHQ�REWDLQHG�
IURP�WKH�PDFKLQHU\�EXLOGHU�WKDW�KDV�EHHQ�VHOHFWHG�LQ�&KDSWHU����7KH�FRVW�RI�WKH�ODQG�
DQG� WKH�EXLOGLQJ�SURYLGLQJ�����P { �XQGHU� URRI��KDV�EHHQ�REWDLQHG� IURP�D�FRPSDQ\�
ZKR�KDV�D�VLPLODU�VL]H�SODQW�DW�.LOLV��7KH�VL]H� LV� IURP� WKH� UHFRPPHQGDWLRQV�RI� WKH�
PDFKLQHU\� VXSSOLHU� DV� ZHOO�� 7KH� FRVW� RI� WKH� IRUNOLIW� WUXFN� DQG� WKH� PLQL� YDQ� IRU�
SHUVRQQHO� VHUYLFH� KDV� EHHQ� REWDLQHG� IURP� *D]LDQWHS� DJHQW� RI� WKH� UHVSHFWLYH�
FRPSDQLHV��7DEOH�����VKRZV�WKHVH�ILJXUHV��
'XH� WR� WKH� WHFKQRORJLFDO� DGYDQFHPHQWV� DQG� LPSURYHPHQWV� RQ� ERWK� SURGXFW� GHVLJQ�
DQG�PDFKLQH�GHVLJQ� WKHUH�ZLOO� EH� DQ� HFRQRPLFDO� OLIH� IRU� WKH� HTXLSPHQW�SXUFKDVHG��
$IWHU� FHUWDLQ� SRLQW�� SURGXFWLRQ� RQ� WKH� OLQH� ZRXOG� QRW� EH� IHDVLEOH�� ,Q� JHQHUDO�
DFFRXQWLQJ�SULQFLSDOV�WKLV�LV�WDNHQ�DV����\HDUV��%\�WDNLQJ�DOO�WKHVH�LQWR�FRQVLGHUDWLRQ�
WKH�HFRQRPLF�OLIH�F\FOH�RI�WKH�PDFKLQHU\�KDV�EHHQ�WDNHQ�DV����\HDUV��7KHUHIRUH��WKH�
FRVW�RI�DPRUWL]DWLRQ�DQG�GHSUHFLDWLRQ�ZRXOG�EH�FDOFXODWHG�E\�GLYLGLQJ�WKH�WRWDO�JLYHQ�
RQ�7DEOH�����E\����\HDUV��$QG�WKH�FRVW�SHU�GLDSHU�FDQ�EH�FDOFXODWHG�E\�GLYLGLQJ�WKH�
DQQXDO�FRVW�E\�WKH�SURMHFWHG�QXPEHU�RI�SURGXFWLRQ�SHU�\HDU��
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7DEOH�����)LUVW�LQYHVWPHQW�FRVWV�
)LUVW�,QYHVWPHQW�&RVWV� &RVW�

�86'��
%DE\�'LDSHU�PDQXIDFWXULQJ�HTXLSPHQW� ��������
'LDSHU�SDFNLQJ�HTXLSPHQW� ��������
$X[LODU\�DQG�DQFLOODU\�HTXLSPHQW� �������
&RVW�RI�ODQG�DQG�EXLOGLQJ��LQ�.LOLV�� ��������
)RUNOLIW�WUXFN�DQG�D�SHUVRQQHO�VHUYLFH�YDQ� �������
2WKHU�H[SHQGLWXUHV�� �������
&RVW�RI�,QVWDOODWLRQ�DQG�VWDUW�XS�� �������

7RWDO�&RVW��86'�� ����������
������3URGXFWLRQ�FRVWV�
7KH�FDOFXODWLRQ�RI�GLUHFW�SURGXFWLRQ�FRVWV� LQFOXGHV� WKH�FRVW�RI� ODERU��HQHUJ\��VHW�XS�
DQG�PDLQWHQDQFH��/DERU�FRVW�KDV�EHHQ�FDOFXODWHG�WRJHWKHU�ZLWK�LQGLUHFW�ODERU�FRVWV��
WKHUHIRUH�� LQ� WKLV� VHFWLRQ� WKH� UHVW� RI� WKH� FRVWV� ZLOO� EH� GHWHUPLQHG�� 7KH� FRVW� RI� WKH�
PDWHULDO� ZLOO� DOVR� EH� H[FOXGHG� EHFDXVH� LW� KDV� EHHQ� VWXGLHG� DV� D� VHSDUDWH� FRVWLQJ�
HOHPHQW�� 7R� GHWHUPLQH� WKH� HQHUJ\� FRVW�� WKH�PDFKLQHU\� VXSSOLHU� KDV� EHHQ� DVNHG� WR�
JLYH�D�YDOXH�RI�HQHUJ\�FRQVXPSWLRQ��7KH�OLQH�KDV�DQ�LQVWDOOHG�SRZHU�FDSDFLW\�RI�����
N:�K��:LWK�WKH�DGGLWLRQ�RI�DX[LOLDU\�DQG�DQFLOODU\�HTXLSPHQW��LW�KDV�EHHQ�GHFLGHG�WR�
WDNH�WKH�HQHUJ\�FRQVXPSWLRQ�DV�����N:�K��7KH�LQVWDOOHG�SRZHU�PXOWLSOLHG�ZLWK������
KRXUV� UXQ� WLPH�SHU�GD\�DW�DQ�HQHUJ\�FRVW�RI�����86'�N:�HQHUJ\�FRVW� LQ� LQGXVWULDO�
]RQH�RI�7XUNH\�JLYHV�D�YDOXH�RI��������86'�PRQWK���
7KH�PDLQWHQDQFH��VHW�XS�FRVW�LQFOXGHV�WKH�FRVW�RI�PDLQWDLQLQJ�WKH�OLQH�LQ�RSHUDWLRQ�LQ�
JRRG� FRQGLWLRQV�� (VSHFLDOO\�� WKH� FRVW� RI� WKH� NQLYHV� DQG� VKDUSHQLQJ� WKHP� DQG� WLPH�
UHTXLUHG�WR�FKDQJH�WKH�GXOO�EODGHV�LV�ERWK�WLPH�FRQVXPLQJ�DQG�FRVWO\��.QRZLQJ�WKDW�
RQO\�D�VKDUSHQLQJ�MRE�LV�GRQH�DW�D�FRVW�RI�DERXW����86'�SHU�HDFK�NQLIH��WKH�PRQWKO\�
FRVW� RI� WKLV� SXUSRVH�KDV� EHHQ�DVVXPHG� WR�EH� �����86'��7KHVH� YDOXHV� DV� KDV� EHHQ�
VKRZQ�LQ�7DEOH�����

7DEOH�����3URGXFWLRQ�FRVWV��H[FOXGLQJ�PDWHULDO�DQG�ODERU�FRVWV��
3URGXFWLRQ�&RVWV�

(QHUJ\� ������ 86'�PRQWK�
0DLQWHQDQFH��VHW�XS��VL]H�FKDQJH� ������� 86'�PRQWK�

7RWDO�&RVW� ������ 86'�PRQWK�
�
�
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������2WKHU�FRVWV�
$SDUW�IURP�WKH�FRVWV�FDOFXODWHG�DERYH��WKHUH�ZRXOG�EH�DGGLWLRQDO�FRVWV��)RU�H[DPSOH�
FRVW� RI� SDFNLQJ� PDWHULDO�� WUDQVSRUWDWLRQ�� SXUFKDVLQJ� DQG� SURFXUHPHQW�� FRVW� RI�
PDUNHWLQJ�� VDOHV� DQG� SURPRWLRQ� DQG� RWKHU� RYHUKHDG� DQG� JHQHUDO� H[SHQVHV�� ,W� LV�
GLIILFXOW�WR�IRUHFDVW�FRVWV�KRZHYHU�WR�KDYH�WKH�FRVW�SHU�XQLW�DV�FORVH�DV�SRVVLEOH�WR�WKH�
UHDO� FRVW�� WKHVH� FRVW� HOHPHQWV� KDV� WR� EH� GHILQHG�� 7KH� FRVW� RI� SDFNLQJ� PDWHULDO� LV�
GLUHFWO\� UHODWHG�ZLWK� WKH� SDFNLQJ� VL]H� RI� WKH� GLDSHUV� DQG� KRZ� WKH\� DUH� VKLSSHG� WR�
FXVWRPHU��7KH�FRVW�RI�WUDQVSRUWDWLRQ�VKDOO�LQFOXGH�WKH�FRVW�RI�LQFRPLQJ�PDWHULDO�DQG�
WKH�FRVW�RI�VKLSPHQWV�WR�WKH�FXVWRPHU��&RVW�RI�VDOHV��PDUNHWLQJ�GHSHQGV�RQ�WKH�VDOHV�
DQG�PDUNHWLQJ�DFWLYLWLHV�PDGH��$OVR�SURPRWLRQ�LV�D�QHFHVVDU\�IDFWRU�IRU�FRQVXPHUV�WR�
WU\� VRPHWKLQJ�QHZ�DV�ZHOO�DV� WR�HQFRXUDJH� WKH� WUDGHUV�RU� VXSHU�PDUNHWV� WR� VHOO� WKH�
EDE\� GLDSHU� EUDQG� SURGXFHG�� $SDUW� IRUP� WKH� FRVWV� WKDW� KDYH� EHHQ� WDNHQ� LQWR�
FRQVLGHUDWLRQ�� WKHUH�ZRXOG� EH� VRPH� RYHUKHDG� FRVWV� DQG�H[SHQVHV� WKDW� DUH� VPDOO� LQ�
VL]H�EXW�PDNHV�D�WRWDO�DW�WKH�HQG�RI�WKH�PRQWK��VR�FDOOHG�JHQHUDO�H[SHQVHV��7DEOH�����
SURYLGHV�WKH�YDOXHV�WKDW�KDYH�EHHQ�DVVXPHG�DQG�WDNHQ�LQWR�FRVW�FDOFXODWLRQV�IRU�WKH�
DERYH�PHQWLRQHG�FRVW�HOHPHQWV��

7DEOH�����0DMRU�H[SHQVHV�QHFHVVDU\�WR�EH�WDNHQ�LQWR�DFFRXQW�LQ�GLDSHU�FRVWLQJ�
�

2WKHU�0DMRU�([SHQVHV� 7RWDO�&RVW�
&RVW�RI�SDFNLQJ�PDWHULDO��WUDQVSRUWDWLRQ��
SXUFKDVLQJ�	�KDQGOLQJ��FXVWRPV«HWF� ������� 86'�PRQWK�
&RVW�RI�VDOHV��PDUNHWLQJ�DQG�SURPRWLRQ� ������� 86'�PRQWK�
2WKHU�JHQHUDO�H[SHQVHV� ������� 86'�PRQWK�

�
����&RVW�&DOFXODWLRQ�RI�'LDSHU�3URGXFWLRQ�
%\�WDNLQJ�DOO�RI�WKH�FRVW�HOHPHQWV�DQG�XVLQJ�WKH�FDSDFLW\�ILJXUH�JLYHQ�DW�7DEOH������
FRVW�RI�D�PHGLXP�VL]H�VLQJOH�GLDSHU�FDQ�EH�FDOFXODWHG��7KH�FDOFXODWLRQ�GHWDLOV�KDYH�
EHHQ�SURYLGHG�DW�EHORZ�7DEOH������$FFRUGLQJ�WR�WKLV�FDOFXODWLRQ�WKH�FRVW�SHU�GLDSHU�LV�
��������86'��$V�LW�FDQ�EH�VHHQ�IURP�WKH�)LJXUH������WKH�ELJJHVW�VKDUH�RI�WKH�FRVW�LV�
WKH�PDWHULDO�FRVW��

�
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7DEOH�����&RVW�FDOFXODWLRQ�RI�D�PHGLXP�VL]H�GLDSHU�

&RVW�(OHPHQWV� 86'�PRQWK� 86'�GLDSHU� 3HUFHQWV�
&RVW�RI�WKH�PDWHULDO�RQO\� �������� �������� ����
/DERU� ������� �������� ���
'HSUHFLDWLRQ�	�DPRUWL]DWLRQ� ������� �������� ���
&RVW�RI�SURGXFWLRQ��RWKHUV�� ������ �������� ���
&RVW�RI�SDFNLQJ�PDWHULDO��
WUDQVSRUWDWLRQ��SXUFKDVLQJ�	�
KDQGOLQJ«HWF�

������� �������� ���

&RVW�RI�VDOHV�PDUNHWLQJ�DQG�SURPRWLRQ� ������� �������� ���
2WKHU�JHQHUDO�H[SHQVHV� ������� �������� ���

7RWDO�&RVW��� �������� �������� 86'�GLDSHU�
�

�
)LJXUH�����&RVW�HOHPHQWV�DQG�FRVWLQJ�RI�D�GLDSHU�

�
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7KH� SXUFKDVLQJ� FRQVXPHU� LV� XQOLNHO\� WR� SD\� D� KLJKHU� SULFH� IRU� EDVLFDOO\� WKH� VDPH�
SURGXFW�� VR� WKH�RQO\� UHDOO\� WHQDEOH� URXWHV� WR� LPSURYH� WKH�SURILWDELOLW\�SRVLWLRQV�DUH�
UHGXFLQJ�PDWHULDO�DQG�SURGXFWLRQ�FRVWV�DQG�PDNLQJ�D�PDMRU�LPSURYHPHQW�LQ�SURGXFW�
SHUIRUPDQFH�DW�QR�DGGHG�FRVW��$QG�SUHIHUDEO\�GR�ERWK�DW�WKH�VDPH�WLPH��2QH�ZD\�RI�
UHGXFLQJ�WKH�PDWHULDO�FRVWV�ZRXOG�EH�WR�UHGXFH�WKH�ZHLJKW�RI�WKH�GLDSHU�IXUWKHU��
�
����&RQFOXVLRQ�
,Q�WKLV�FKDSWHU��WKH�FRVW�FRQWULEXWLRQ�HOHPHQWV�RI�D�EDE\�GLDSHU�KDYH�EHHQ�VWXGLHG��$V�
D�SDUW�RI�WKH�VWXG\��D�PHGLXP�VL]H�GLDSHU�KDV�EHHQ�VHOHFWHG� WR�EH�D�UHIHUHQFH�SRLQW�
DQG�GR�DOO�FDOFXODWLRQV�DFFRUGLQJ�WR�WKLV�VSHFLILF�VL]H��0DWHULDOV�XVHG�DW�D�GLDSHU�KDYH�
EHHQ� VWXGLHG� DQG� D� PDWHULDO� FRVW� KDV� EHHQ� REWDLQHG� E\� XVLQJ� DQ� DSSUR[LPDWH�
FRQVXPSWLRQ�RI� HDFK� FRPSRQHQW� DQG� WKHLU� UHVSHFWLYH�PDUNHW� SULFH��$� FDSDFLW\�KDV�
EHHQ�GHILQHG�IRU�WKH�UHIHUHQFH�VL]H�DQG�DOO�FDOFXODWLRQV�EDVHG�RQ�WKLV�FDSDFLW\�YDOXH��
)RU� WKLV� VFHQDULR�� WKH� ODERU� UHTXLUHPHQW�� ILUVW� LQYHVWPHQW� FRVWV�� FRVW� RI�SURGXFWLRQ��
PDUNHWLQJ�� VDOHV�� SURPRWLRQ� DQG� RWKHU� RYHUKHDG� DQG� JHQHUDO� H[SHQVHV� KDV� EHHQ�
GHILQHG�DQG�D�FRVW�SHU�D�VLQJOH�GLDSHU�FDOFXODWHG��)URP�QRZ�RQ��GHSHQGLQJ�RQ�WKHVH�
FDOFXODWLRQV�D�VFHQDULR�FDQ�EH�EXLOW�DQG�DQ�HFRQRPLF�DQDO\VLV�FDQ�EH�GRQH��
�
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����,QWURGXFWLRQ�
,Q� WKLV� FKDSWHU�� DOO� LQIRUPDWLRQ�JDWKHUHG� LQ�SUHYLRXV� VHJPHQWV�ZRXOG� EH�FKDQQHOHG�
DQG� XVHG� DV� LQSXW� WR� DVVHVV� WKH� YLDELOLW\� DQG� WKH� SURILWDELOLW\� RI� WKH� QHZ� YHQWXUH��
(YDOXDWLRQ�RI�DOO�YDULDEOH�DQG�IL[HG�FRVWV�ZLOO�EH�QHFHVVDU\�WR�SUHGLFW�WKH�SURILWDELOLW\�
RI�WKH�SURSRVHG�YHQWXUH��7KLV�VWHS�PD\�UHTXLUH�YHU\�GHWDLOHG�SODQQLQJ�WR�JHW�DFFXUDWH�
YDOXHV�� $FFXUDF\� ZLOO� GHSHQG� RQ� WKH� UHOLDELOLW\� RI� WKH� PDUNHWLQJ� SUHGLFWLRQV� DQG�
SURGXFWLRQ� LQIRUPDWLRQ�� 7KH� VDOHV� SULFH� DQG� FRVW� RI� WKH� GLDSHU� ZLOO� EH� XVHG� WR�
FDOFXODWH�WKH�SURILW�EHIRUH�WD[��$�VFHQDULR�ZLOO�EH�EXLOW�DQG�DFFRUGLQJ�WR�WKLV�VFHQDULR��
PRVW� FRPPRQ� HFRQRPLF� IHDVLELOLW\� DQDO\VLV� PHWKRGV� ZLOO� EH� XVHG�� $� �� \HDU�
SURGXFWLRQ�DQG�VDOHV�IRUHFDVW�ZLOO�EH�PDGH��$FFRUGLQJ�WR�WKLV�IRUHFDVW��D�EUHDN�HYHQ�
DQDO\VLV��D�SD\EDFN�DQDO\VLV��D�FDVK� IORZ�VFKHGXOH��D�UHWXUQ�RQ�LQYHVWPHQW�DQDO\VLV�
ZLOO�EH�GRQH���
����)HDVLELOLW\�$VVHVVPHQW�
'HWHUPLQLQJ� WKH� IHDVLELOLW\� RI� D� EXVLQHVV� RSSRUWXQLW\� LV� WKH� SURFHVV� RI� GLVFRYHULQJ�
ZKHWKHU�D�EXVLQHVV� LGHD�LV� OLNHO\� WR�VXFFHHG��7R�PDQDJH�ULVNV�UHODWHG� WR� LQQRYDWLRQ�
LQYHVWPHQWV�WKDW�H[WHQG�ORQJ�LQWR�WKH�IXWXUH��PDQDJHUV�PXVW�EH�ZLOOLQJ�WR�ORRN�DKHDG�
DQG� FRQVLGHU� XQFHUWDLQWLHV�� ,W� LV� D� IRUPDO� RU� LQIRUPDO� SURFHVV� ZKHUHE\� LW� FDQ� EH�
GHWHUPLQHG�ZKHWKHU�WR�SURFHHG�ZLWK��DOWHU��RU�GURS�D�SODQ�RI�DFWLRQ��7KHUH�LV�QR�ULJKW�
RU� ZURQJ� DQVZHUV� LQ� IHDVLELOLW\� VWXG\� �� RQO\� LQIRUPHG� HYLGHQFH� WKDW� DQ� LGHD� ZLOO�
VXFFHHG� RU� IDLO�� ,Q� RWKHU� ZRUGV�� LW� ZLOO� DQVZHU� WKH� TXHVWLRQ� WKDW� PRVW� EXVLQHVV�
PDQDJHUV�KDYH�LQ�PLQG��:LOO�WKH�UHWXUQ�JHQHUDWHG�IURP�WKLV�QHZ�YHQWXUH�MXVWLILHV�WKH�
LQYHVWPHQW"��
�
�
�
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������6FHQDULR�DQDO\VLV�DQG�VFHQDULR�SODQQLQJ��
6FHQDULR� DQDO\VLV� LV� D� SURFHVV� RI� DQDO\]LQJ� SRVVLEOH� IXWXUH� HYHQWV� E\� FRQVLGHULQJ�
DOWHUQDWLYH� SRVVLEOH� RXWFRPHV� �VFHQDULRV��� 7KH� DQDO\VLV� LV� GHVLJQHG� WR� DOORZ�
LPSURYHG� GHFLVLRQ�PDNLQJ� E\� DOORZLQJ� PRUH� FRPSOHWH� FRQVLGHUDWLRQ� RI� RXWFRPHV�
DQG�WKHLU� LPSOLFDWLRQV�� ,W�RIWHQ�HPSOR\V�³ZKDW� LI"´�DQDO\VLV� LQ�RUGHU�WR�PDNH�EHWWHU�
GHFLVLRQV��JLYHQ�WKH�XQFHUWDLQ�IXWXUH��6FHQDULR�DQDO\VLV�LQYROYHV�ORRNLQJ�DW�GLIIHUHQW�
RXWFRPHV� IRU� UHWXUQV� DORQJ� ZLWK� WKHLU� DVVRFLDWHG� SUREDELOLWLHV� RI� RFFXUUHQFH���
6FHQDULR� SODQQLQJ� LV� WKH� SURFHVV� LQ� ZKLFK� PDQDJHUV� LQYHQW� DQG� WKHQ� FRQVLGHU�� LQ�
GHSWK��VHYHUDO�YDULHG�VFHQDULRV�RI�HTXDOO\�SODXVLEOH�IXWXUHV�ZLWK�WKH�REMHFWLYH�WR�EULQJ�
IRUZDUG�VXUSULVHV�DQG�XQH[SHFWHG�OHDSV�RI�XQGHUVWDQGLQJ��7KHVH�VFHQDULRV�UHSUHVHQW�D�
WRRO� IRU�RUGHULQJ� WKH�SHUFHSWLRQV�RI�D�PDQDJHPHQW� WHDP��7KH�SRLQW� LV�QRW� WR� VHOHFW�
RQH�SUHIHUUHG�IXWXUH�DQG�KRSH�IRU�LW�WR�EHFRPH�WUXH��1RU�LV�WKH�SRLQW�WR�IXQG�WKH�PRVW�
SUREDEOH�IXWXUH�DQG�DGDSW�WR�LW��5DWKHU�� WKH�SRLQW�LV�WR�PDNH�VWUDWHJLF�GHFLVLRQV�WKDW�
ZLOO�EH�VRXQG�IRU�DOO�SODXVLEOH�IXWXUHV��1R�PDWWHU�ZKDW�IXWXUH�WDNHV�SODFH��D�FRPSDQ\�
DQG�LWV�PDQDJHPHQW�WHDP�LV�PXFK�PRUH�OLNHO\�WR�EH�UHDG\�IRU�LW�DQG�LQIOXHQWLDO�LQ�LW��
LI�LW�KDV�VHULRXVO\�WKRXJKW�DERXW�VFHQDULRV��6FHQDULR�SODQQLQJ�LV�DERXW�PDNLQJ�FKRLFHV�
WRGD\� ZLWK� DQ� XQGHUVWDQGLQJ� RI� KRZ� WKH\� PLJKW� WXUQ� RXW�� 6DOHV� SURMHFWLRQV� DQG�
IRUHFDVWV�LV�D�SDUW�RI�D�VFHQDULR�SODQQLQJ�>���@��
������%UHDNHYHQ�DQDO\VLV��
%UHDNHYHQ�DQDO\VLV�LV�GHILQHG�DV�WKH�DPRXQW�RI�VDOHV�UHTXLUHG�LQ�RUGHU�WR�EUHDN�HYHQ�
�UHYHQXHV� HTXDO� FRVWV��� ,W� LV� LPSRUWDQW� WR� HVWDEOLVK� EUHDNHYHQ� SRLQW� SULRU� WR�
SURFHHGLQJ�WRR�IDU�LQWR�GHYHORSLQJ�WKH�EXVLQHVV��,W�LV�VXJJHVWHG�XVLQJ�WKH�EUHDNHYHQ�
DQDO\VLV�RQO\�WR�HVWLPDWH�WKH�PLQLPXP�UHTXLUHG�VDOHV�YROXPH�DQG�HYDOXDWH�LI�WKH\�DUH�
DFKLHYDEOH� RU� QRW�� ,I� LW� DSSHDUV� WKH� EUHDNHYHQ� YROXPH� LV� QRW� DFKLHYDEOH�� WKH� QHZ�
YHQWXUH� LGHD� KDV� OLPLWHG� SRWHQWLDO� IRU� VXFFHVV� DQG� VKRXOG� QRW� EH� SXUVXHG��
%UHDNHYHQ�3RLQW�LV�FDOFXODWHG�E\�XVLQJ�WKH�EHORZ�IRUPXODWLRQ�>���@��

WSHUXQLWLDEOHLWSULFHSHUXQRQGHSUHFLDWLWVIL[HG%UHDNHYHQ FRVYDUFRV �� ������������

������3D\EDFN�SHULRG�
7KLV� ILQDQFLDO�PHWULF� DQVZHUV� WKH� TXHVWLRQ�� �:KHQ�GRHV� WKH�DFWLRQ�SD\� IRU� LWVHOI"���
7KDW�LV���:KHQ�GR�WKH�FXPXODWLYH�LQIORZV�HTXDO�WKH�FXPXODWLYH�RXWIORZV"��
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3D\EDFN� SHULRG� LV� D� PHDVXUH� RI� WLPH�� XVXDOO\� JLYHQ� LQ� GHFLPDO� \HDUV�� VXFK� DV�
�3D\EDFN� �����\UV��� �RU�GHFLPDO�PRQWKV��RU�ZHHNV���2WKHU� WKLQJV�EHLQJ�HTXDO�� WKH�
LQYHVWPHQW� RU� DFWLRQ� ZLWK� WKH� VKRUWHU� SD\EDFN� LV� WKH� EHWWHU� RSWLRQ�� 3D\EDFN� LV�
VRPHWLPHV�YLHZHG�DV�D�PHDVXUH�RI�ULVN��WKH�ORQJHU�WKH�SD\EDFN��WKH�KLJKHU�WKH�ULVN�
>���@��$OVR��SD\EDFN�SHULRGV�DUH�VRPHWLPHV�XVHG�DV�D�ZD\�RI�FRPSDULQJ�DOWHUQDWLYH�
LQYHVWPHQWV�ZLWK� UHVSHFW� WR� ULVN�� RWKHU� WKLQJV� EHLQJ� HTXDO�� WKH� LQYHVWPHQW�ZLWK� WKH�
VKRUWHU�SD\EDFN�SHULRG�LV�FRQVLGHUHG�OHVV�ULVN\��
$V�DQ�H[DPSOH�>���@��FRQVLGHU�D������VRIWZDUH�SXUFKDVH�WKDW�LV�H[SHFWHG�WR�LPSURYH�
SURGXFWLYLW\� YDOXHG� DW� ���� SHU� \HDU� IRU� WKH� QH[W� WKUHH� \HDUV�� 3D\EDFN� REYLRXVO\�
RFFXUV�LQ�<HDU����EXW�ZKHUH��SUHFLVHO\"�7KH�³IRUPXOD´�IRU�SD\EDFN�SHULRG�LV�D�OLWWOH�
FOXWWHUHG��EXW�LW�VKRXOG�EH�VLPSOH�WR�IROORZ��7DEOH�����VKRZV�WKH�H[DPSOH��,W�VKRXOG�
EH�QRWHG�WKDW�<HDU���LV�WKH�ILQDO�SD\EDFN�\HDU���

�
7DEOH�����([DPSOH�IRU�FDOFXODWLQJ�SD\EDFN�SHULRG�

�
�� 3DLG�2XW� 3DLG�%DFN� 7RWDO�3DLG�%DFN�

<HDU��� ����� ���� ����
<HDU��� �� ���� �����
<HDU��� �� ���� �����

�
3D\EDFN�3HULRG� �����������������������������������
3D\EDFN�3HULRG� ����������� �����<HDUV�
�
������&DVK�IORZ�SODQQLQJ�
:KHQ�SODQQLQJ�WKH�VKRUW��RU�ORQJ�WHUP�IXQGLQJ�UHTXLUHPHQWV�RI�D�EXVLQHVV��LW�LV�PRUH�
LPSRUWDQW� WR� IRUHFDVW� WKH� OLNHO\� FDVK� UHTXLUHPHQWV� WKDQ� WR� SURMHFW� SURILWDELOLW\� HWF��
:KLOVW�SURILW�� WKH�GLIIHUHQFH�EHWZHHQ�VDOHV�DQG�FRVWV�ZLWKLQ�D�VSHFLILHG�SHULRG�� LV�D�
YLWDO� LQGLFDWRU�RI� WKH�SHUIRUPDQFH�RI�D�EXVLQHVV�� WKH�JHQHUDWLRQ�RI�D�SURILW�GRHV�QRW�
QHFHVVDULO\�JXDUDQWHH�LWV�GHYHORSPHQW��RU�HYHQ�WKH�VXUYLYDO���
1RUPDOO\�� WKH�PDLQ� VRXUFHV� RI� FDVK� LQIORZV� WR� D� EXVLQHVV� DUH� UHFHLSWV� IURP� VDOHV��
LQFUHDVHV� LQ� EDQN� ORDQV�� SURFHHGV� RI� VKDUH� LVVXHV� DQG� DVVHW� GLVSRVDOV�� DQG� RWKHU�
LQFRPH� VXFK� DV� LQWHUHVW� HDUQHG�� &DVK� RXWIORZV� LQFOXGH� SD\PHQWV� WR� VXSSOLHUV� DQG�
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VWDII�� FDSLWDO� DQG� LQWHUHVW� UHSD\PHQWV� IRU� ORDQV�� GLYLGHQGV�� WD[DWLRQ� DQG� FDSLWDO�
H[SHQGLWXUH��
1HW� FDVK� IORZ� LV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� LQIORZV� DQG� RXWIORZV� ZLWKLQ� D� JLYHQ�
SHULRG��$�SURMHFWHG�FXPXODWLYH�SRVLWLYH�QHW�FDVK�IORZ�RYHU�VHYHUDO�SHULRGV�KLJKOLJKWV�
WKH� FDSDFLW\� RI� D� EXVLQHVV� WR� JHQHUDWH� VXUSOXV� FDVK� DQG�� FRQYHUVHO\�� D� FXPXODWLYH�
QHJDWLYH� FDVK� IORZ� LQGLFDWHV� WKH� DPRXQW� RI� DGGLWLRQDO� FDVK� UHTXLUHG� WR� VXVWDLQ� WKH�
EXVLQHVV��
&DVK� IORZ� SODQQLQJ� HQWDLOV� IRUHFDVWLQJ� DQG� WDEXODWLQJ� DOO� VLJQLILFDQW� FDVK� LQIORZV�
UHODWLQJ� WR� VDOHV�� QHZ� ORDQV�� LQWHUHVW� UHFHLYHG� HWF�� DQG� WKHQ� DQDO\]LQJ� LQ� GHWDLO� WKH�
WLPLQJ� RI� H[SHFWHG� SD\PHQWV� UHODWLQJ� WR� VXSSOLHUV�� ZDJHV�� RWKHU� H[SHQVHV�� FDSLWDO�
H[SHQGLWXUH�� ORDQ� UHSD\PHQWV��GLYLGHQGV�� WD[�� LQWHUHVW�SD\PHQWV�HWF��7KH�GLIIHUHQFH�
EHWZHHQ�WKH�FDVK�LQ��DQG�RXW�IORZV�ZLWKLQ�D�JLYHQ�SHULRG�LQGLFDWHV�WKH�QHW�FDVK�IORZ��
:KHQ�WKLV�QHW�FDVK�IORZ�LV�DGGHG�WR�RU�VXEWUDFWHG�IURP�RSHQLQJ�EDQN�EDODQFHV��DQ\�
OLNHO\�VKRUW�WHUP�EDQN�IXQGLQJ�UHTXLUHPHQWV�FDQ�EH�DVFHUWDLQHG�>���@��
&DVK� IORZ� LV� GHILQHG�DV�QHW� GROODUV� JHQHUDWHG� E\� WKH�FRPSDQ\¶V� DVVHWV�� ,W� LQYROYHV�
WKUHH�FRPSRQHQWV��2SHUDWLQJ�&DVK� )ORZ��&DSLWDO� ([SHQGLWXUH�� DQG� DGGLWLRQ� WR�1HW�
:RUNLQJ�&DSLWDO��1:&���7KHVH�FDQ�EULHIO\�EH�H[SODLQHG�DV�IROORZV��
³2SHUDWLQJ�&DVK�)ORZ´�FRQVLVWV�RI�QHW�LQFRPH�DQG�LQWHUHVW�SDLG�DQG�WKH�GHSUHFLDWLRQ��
³&DSLWDO�([SHQGLWXUH´�PHDQV�PRQH\�VSHQW�RQ�IL[HG�DVVHWV�OHVV�PRQH\�UHFHLYHG�IURP�
WKH�VDOHV�RI�IL[HG�DVVHWV��,Q�RWKHU�ZRUGV��LW�LV�WKH�HQGLQJ�IL[HG�DVVHWV�EDODQFH�PLQXV�
EHJLQQLQJ�IL[HG�DVVHWV�EDODQFH�SOXV�DVVHWV�GHSUHFLDWLRQ���
³$GGLWLRQ�WR�1:&´��1:&�LV�GHILQHG�DV�FXUUHQW�DVVHWV�OHVV�FXUUHQW�OLDELOLWLHV��,Q�WKLV�
VWXG\�RQO\�\HDUO\�FKDQJH�LQ�1:&�LV�LQWHUHVWHG��
%\� WDNLQJ� WKHVH� LQWR� FRQVLGHUDWLRQ� WKH� FDVK� IORZ� LV� FDQ�EH� FDOFXODWHG�DFFRUGLQJ� WR�
EHORZ�IRUPXODWLRQ�>���@��

1:&DGGLWLRQWRHQGLWXUH&DSLWDO([SDVK)ORZ2SHUDWLQJ&&DVK)ORZ �� ����������������
�
�
�
�



� ����

������1HW�SUHVHQW�YDOXH��139���
7KH�139�LV� WKH� UHFRPPHQGHG�DSSURDFK� WR�HYDOXDWH� WKH�ILQDQFLDO�GHFLVLRQ� WR�HLWKHU�
FRQVLGHU�RU�GLVPLVV�DQ�LQYHVWPHQW��7KH�139�LV�GHILQHG�DV�WKH�YDOXH�FUHDWLRQ�WKURXJK�
WKH�SURFHVV�RI�LQYHVWPHQW��,W�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�LQYHVWPHQW�FRVWV�DQG�WKH�
IXWXUH�FDVK�IORZV�WKDW�DUH�JRLQJ�WR�EH�JHQHUDWHG�DV�D�GLUHFW�UHVXOW�RI�WKDW�LQYHVWPHQW��
+RZ�PXFK�YDOXH�KDV�EHHQ�FUHDWHG"�

%HORZ�LV�WKH�IRUPXOD�IRU�FDOFXODWLQJ�1HW�3UHVHQW�9DOXH��139���

 ¡ ��� &U
&139

¢
£ ££ �� ¦¤ ��������������������������������������������������������������������������������������������������

�
&R��,QYHVWPHQW�FRVW�
&¥ ��&DVK�IORZ�DW�SHULRG�W�
7��1XPEHU�RI�SHULRGV��\HDUV��
U��LQWHUHVW�UDWH�RU�GLVFRXQW�UDWH�
�
7KH�GLIIHUHQFH� EHWZHHQ� WKH� SUHVHQW� YDOXH� RI� FDVK� LQIORZV�DQG� WKH� SUHVHQW�YDOXH�RI�
FDVK� RXWIORZV��139� LV� XVHG� LQ� FDSLWDO� EXGJHWLQJ� WR� DQDO\]H� WKH� SURILWDELOLW\� RI� DQ�
LQYHVWPHQW� RU� SURMHFW��139�DQDO\VLV� LV� VHQVLWLYH� WR� WKH�UHOLDELOLW\� RI� IXWXUH� FDVK�
LQIORZV�WKDW�DQ�LQYHVWPHQW�RU�SURMHFW�ZLOO�\LHOG����
7KH�LQYHVWPHQW�SURMHFW�VKRXOG�EH�DFFHSWHG�LI�139�LV�SRVLWLYH�DQG�UHMHFWHG�LI�139�LV�
QHJDWLYH��,W�VKRXOG�EH�LQGLIIHUHQW�WR�DQ�LQYHVWPHQW�SURMHFW�IRU�ZKLFK�WKH�139�LV�QLO��
DV�WKH�FRVW�RI�WKH�SURMHFW�HTXDOV�WKH�JHQHUDWHG�FDVK�IORZ��1R�YDOXH�KDV�EHHQ�FUHDWHG�
QRU� GHVWUR\HG�� 5HPHPEHU�� ZKHQ� FRPSDULQJ� VHYHUDO� SURMHFWV�� DOZD\V� WKH� RQH�ZLWK�
KLJKHVW�139�VKDOO�EH�FKRVHQ�>���@��
������5DWH�RI�UHWXUQ��UHWXUQ�RQ�LQYHVWPHQW��52,���
7KH�UHTXLUHG�UDWH�RI�UHWXUQ�LV�GHILQHG�DV�WKH�PLQLPXP�UDWH�RI�UHWXUQ�UHTXLUHG�E\�DQ�
LQYHVWRU�LQ�RUGHU�WR�GHYRWH�LWV�DVVHWV��PRQH\��WR�DQ�LQYHVWPHQW�SURMHFW��7KH�UHTXLUHG�
UDWH�RI�UHWXUQ� LV�HVWLPDWLRQ�� ,W� LV�D�FRPELQDWLRQ�RI� LQYHVWRU¶V� ULVN� WROHUDQFH��FRVW�RI�
FDSLWDO�� RSSRUWXQLW\� FRVW� DQG� PDUNHW� FLUFXPVWDQFHV�� )RU� H[DPSOH� VWRFN� H[FKDQJH�
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LQGH[HV�FDQ�EH�XVHG�DV�D�JXLGH�WR�HVWLPDWH�WKH�UHTXLUHG�UDWH�RI�UHWXUQ��,W�LV�VXJJHVWHG�
WR� XVH� WKH� ZHLJKWHG� DYHUDJH� FRVW� RI� GHEW� DQG� HTXLW\�� )RU� H[DPSOH�� DVVXPLQJ� WKDW�
FRPSDQ\�$%&�DFTXLUHG����SHUFHQW�DQG����SHUFHQW�RI�LWV�GHEW�DW�LQWHUHVW�UDWHV�RI����
SHUFHQW� DQG� ��� SHUFHQW� UHVSHFWLYHO\�� WKHQ� WKH� ZHLJKWHG� DYHUDJH� FRVW� RI� GHEW� LV������������
������[��������������[������� ������SHUFHQW���
5HWXUQ�RQ�,QYHVWPHQW��52,��LV�D�ILQDQFLDO�PHWULF�WKDW�DQVZHUV�WKH�TXHVWLRQ��³+RZ�GR�
WKH� H[SHFWHG� UHWXUQV� IURP� DQ� LQYHVWPHQW� FRPSDUH� WR� WKH� FRVWV�� 52,� DVNV� IRU� D�
VWDWHPHQW� LQ� UHODWLYH� WHUPV�� D� UDWLR� RU� SHUFHQWDJH�� 2WKHU� WKLQJV� EHLQJ� HTXDO�� WKH�
LQYHVWPHQW�ZLWK�KLJKHU�52,�LV�WKH�EHWWHU�RSWLRQ�>���@��
������,QWHUQDO�UDWH�RI�UHWXUQ��,55���
7KUHH�,55�GHILQLWLRQV�DUH�JLYHQ�EHORZ���$OO�UHDOO\�VD\�WKH�VDPH�WKLQJ��
���³7KH�,55�IRU�DQ�LQYHVWPHQW�LV�WKH�GLVFRXQW�UDWH�IRU�ZKLFK�WKH�WRWDO�SUHVHQW�YDOXH�RI�
IXWXUH�FDVK�IORZV�HTXDOV�WKH�FRVW�RI�WKH�LQYHVWPHQW����
��� ��7KH� ,55�IRU�DQ� LQYHVWPHQW� LV� WKH�GLVFRXQW� UDWH� WKDW�SURGXFHV�D���139�IRU� WKH�
SURMHFWHG�FDVK�IORZ�VWUHDP����
��� � �,55� DQVZHUV� WKLV� TXHVWLRQ�� � +RZ� KLJK� GR� LQWHUHVW� UDWHV� KDYH� WR� FOLPE� �WKH�
GLVFRXQW�UDWH�IRU�139�FDOFXODWLRQV�� LQ�RUGHU�IRU�WKH�SUHVHQW�9DOXH��39��RI�JDLQV� WR�
MXVW�FRYHU�WKH�39�RI�FRVWV"�
7KH�DQVZHU� LQ�HDFK�FDVH� LV�DQ� LQWHUHVW� UDWH�� WKH�KLJKHU� WKH� LQWHUHVW� UDWH��WKDW� LV�� WKH�
KLJKHU�WKH�,55���WKH�PRUH�UREXVW�WKH�LQYHVWPHQW�DQG�WKH�EHWWHU�WKH�UHWXUQV�FRPSDUH�WR�
WKH�FRVWV��
������6HQVLWLYLW\�DQDO\VLV��
7KHUH�PD\�KDYH�GRXEWV�DERXW�WKH�YDOLGLW\�RI�WKH�QHW�LQFRPH�YDOXHV�FDOFXODWHG�RQ�WKH�
LQFRPH�VWDWHPHQW��,I�\RX�KDG�WURXEOH�REWDLQLQJ�JRRG�GDWD�RU�DUH�XQVXUH�RI�LPSRUWDQW�
SURMHFWLRQV�� WR�PHDVXUH� WKH� LPSDFW� WKDW�FKDQJHV� LQ� DQ\� IDFWRU� �\LHOGV��SULFHV�� VDOHV��
HWF���ZLOO�KDYH�RQ�QHW�LQFRPH��D�VHQVLWLYLW\�DQDO\VLV�RI�WKH�GDWD�VKDOO�EH�SHUIRUPHG��,W�
PD\� EH� LGHQWLILHG� RQH� IDFWRU� WKDW�� LI� FKDQJHG� IURP� WKH� H[SHFWHG� YDOXH�� DIIHFWV�
SURILWDELOLW\� WKH� PRVW�� $� VHQVLWLYLW\� DQDO\VLV� ZLOO� LQFUHDVH� WKH� FRQILGHQFH� LQ�
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SURILWDELOLW\� SURMHFWLRQV�� ,W� LV� VXJJHVWHG� WR� VHOHFW� DW� OHDVW� WKUHH� GLIIHUHQW� YDOXHV� IRU�
WKHVH� IDFWRUV�� D�PRVW� OLNHO\� WR� KDSSHQ� YDOXH�� DQ� RSWLPLVWLF� YDOXH� DQG� D�ZRUVW�FDVH�
YDOXH��7R�FRPSOHWH� WKH�DQDO\VLV��QHW� LQFRPH� LV� UHFDOFXODWHG�� � �7KLV�DQDO\VLV�FDQ�EH�
GRQH� TXLWH� HDVLO\�ZLWK� D� FRPSXWHU� DQG� D� VSUHDGVKHHW� VRIWZDUH� SURJUDP��:KHQ� WKH�
VHQVLWLYLW\� DQDO\VLV� LV� FRPSOHWH�� WKH� UHYLVHG� LQFRPH� VWDWHPHQW� VKDOO� EH� HYDOXDWHG�
>���@��
����%DE\�'LDSHU�3URGXFWLRQ�E\�)LJXUHV�
7KLV�VHFWLRQ�LV�WR�PDNH�D�FDOFXODWLRQ�EDVHG�RQ�WKH�IXOO�FDSDFLW\�IRU�D�PHGLXP�VL]H�
EDE\�GLDSHU�SURGXFWLRQ��7KH�FDSDFLW\��FRVW�DQG�VDOHV�SULFH�WKDW�ZLOO�EH�FRQVLGHUHG�LV�
VDPH�DV�LW�KDV�EHHQ�GHILQHG�DW�SUHYLRXV�FKDSWHUV��7KHVH�ZHUH�VXPPDUL]HG�DW�7DEOH�
�����7DEOH�����DQG�7DEOH��������

7DEOH�����$QQXDO�SURILW�FDSDELOLW\�DVVXPLQJ�D�IXOO�WLPH�UXQ�\HDU�DURXQG��

6DOHV�3ULFH� ���������� 86'�GLDSHU�
&RVW� ���������� 86'�GLDSHU�
&DSDFLW\��PHGLXP�VL]H�� ����������� 'LDSHUV�PRQWK�
3URILW� ���������� 86'�GLDSHU�
0RQWKO\�SURILW�� ������� 86'�PRQWK�
$QQXDO�SURILW��WKHRUHWLFDO�� ���������� 86'�\HDU�

�
$FFRUGLQJ� WR� WKH�ILJXUHV�JLYHQ�DW� WKH�DERYH�7DEOH������ WKH�OLQH� LV�DOPRVW�SD\LQJ� LWV�
ILUVW� LQYHVWPHQW�FRVW�LQ�RQH�\HDU��+RZHYHU�� WKLV�ILJXUH�FDQ�RQO\�EH�FRUUHFW�WKDW�� WKH�
OLQH� UXQV� FRQWLQXRXVO\�� WKH� VDPH� VLQJOH� SURGXFW� ZLWK� SHUIHFW� VXSSO\� FKDLQ�
PDQDJHPHQW��,Q�DGGLWLRQ�WR�WKLV��ORRNLQJ�IRUP�WKH�VDOHV�VLGH�RI�WKH�EXVLQHVV��DV�D�QHZ�
FRPHU�� WKH� FRPSDQ\� ZLOO� EH� VWDUW� VHOOLQJ� WKHLU� SURGXFWV� LQ� WKH� ILUVW� GD\� LW� VWDUWHG�
SURGXFWLRQ��7KLV�FDQQRW�EH�FRUUHFW� LQ� UHDO�OLIH�HQYLURQPHQWV��7R�RYHUFRPH� WKLV�XQ�
UHDOLVWLF� VLWXDWLRQ�� LW� KDV� EHHQ� GHFLGHG� WR� PDNH� D� PXOWL�\HDU� SURGXFWLRQ� DQG� VDOHV�
SURMHFWLRQ���
%HORZ� WDEOH� VKRZ� WKH� FRVWV� RFFXUUHG� GXULQJ� VWDUWLQJ� IURP� WKH� SKDVH� RI� IHDVLELOLW\�
DQDO\VLV�WR�WKH�HQG�RI�LQVWDOODWLRQ�DQG�VWDUW�XS�RI�WKH�PDFKLQHULHV��7KHVH�DUH�WKH�FRVWV�
WKDW� DUH� LQFXUUHG� EHIRUH� WKH� SODQW� JHWV� LQ� WR� SURGXFWLRQ�� 7KHVH� FRVWV� LQFOXGH� WKH�
PDFKLQHU\�FRVW��DX[LOLDU\�DQG�DQFLOODU\�HTXLSPHQW�FRVW��FRVW�RI�WKH�ODQG�DQG�EXLOGLQJ��
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FRVW�RI�YHKLFOHV�DQG�FRVW�RI�LQVWDOODWLRQ�DQG�VWDUW�XS��$QRWKHU�FRVW�HOHPHQW��VR�FDOOHG�
RWKHU�H[SHQVHV��LQFOXGHV�WKH�FRVW�RI�WKH�IHDVLELOLW\�DQDO\VLV��FRVW�RI�WKH�WUDQVSRUWDWLRQ�
RI� WKH�PDFKLQHULHV� DQG� WKHLU�FXVWRPV�FOHDUDQFH�SURFHGXUHV��XQH[SHFWHG�FRVWV�� WRROV�
QHFHVVDU\�IRU� LQVWDOODWLRQ�� ,W�DOVR� LQFOXGHV� WKH�FRVW�RI� ODERU� WKDW�DUH�KLUHG�D�VPRRWK�
DQG� VXFFHVVIXO� VWDUW�XS��7KH�GHWDLOV�RI� WKH�H[SODQDWLRQV�IRU�HDFK�FRVW� HOHPHQW�ZHUH�
SURYLGHG�LQ�&KDSWHU����ZHUH�WKH�FRVW�RI�D�EDE\�GLDSHU�LV�FDOFXODWHG��,W�LV�DGYLVHG�WR�
UHIHU�&KDSWHU���IRU�DQ\�IXUWKHU�GHWDLOV�UHTXLUHG��

7DEOH�����)L[HG��ILUVW�LQYHVWPHQW�FRVWV�

3URMHFW�&RVWLQJ� 86'�
%DE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\� ����������
%DE\�GLDSHU�DXWRPDWLF�SDFNLQJ�HTXLSPHQW� ����������
$X[LOLDU\�DQG�DQFLOODU\�HTXLSPHQW� ���������
&RVW�RI�WKH�ODQG�DQG�FRQVWUXFWLRQ�LQ�.LOLV�������P��� ����������
)RUNOLIW�WUXFN�DQG�D�SHUVRQQHO�VHUYLFH�YDQ� ���������
2WKHU�H[SHQGLWXUHV��SURMHFW�DQDO\VLV��HTXLSPHQW�
WUDQVSRUWDWLRQ�DQG�LQVXUDQFH��FXVWRPV�FOHDUDQFH�DQG�
LPSRUWDWLRQ�FRVWV��XQH[SHFWHG�FRVWV��WRROV�IRU�LQVWDOODWLRQ��

���������
&RVW�RI�,QVWDOODWLRQ�DQG�VWDUW�XS� �������

7RWDO��� �����������
86'�

�
����$�6DOHV�6FHQDULR�DQG�)HDVLELOLW\�$VVHVVPHQW��
'LUHFWLQJ�WKH�LQYHVWRUV�ZLWK�WKH�SURILW�SURMHFWLRQ�DW�7DEOH������ZRXOG�FDXVH�D�ELJ�IDLO��
7KHUHIRUH�LW�KDV�EHHQ�GHFLGHG�WR�PDNH�D���\HDU�SURGXFWLRQ�DQG�VDOHV�SURMHFWLRQ�DQG�
EDVH�DOO�WKH�ILQDQFLDO�DVVHVVPHQWV�DFFRUGLQJ�WR�WKLV�VSHFLILF�FDVH��
������&DOFXODWLRQ�RI�EUHDN�HYHQ�SRLQW�
�7R�EH�DEOH�WR�PDNH�D�EUHDNHYHQ�DQDO\VLV��WKH�SURMHFWHG�IL[HG�DQG�YDULDEOH�RSHUDWLQJ�
FRVWV�KDYH�WR�EH�LGHQWLILHG��)L[HG�FRVWV�DUH�WKH�FRVWV�WKDW�UHPDLQ�FRQVWDQW�UHJDUGOHVV�
RI�WKH�QXPEHU�RI�VDOHV��9DULDEOH�FRVWV�YDU\�GHSHQGLQJ�XSRQ�WKH�YROXPH�RI�SURGXFWLRQ�
DQG� VDOHV�� � 2I� FRXUVH�� WR� EH� DEOH� WR� PDNH� D� SURMHFWLRQ�� WKHUH� VKRXOG� EH� VRPH�
DVVXPSWLRQV�WR�EH�PDGH��7KLV�FDVH�VWXG\�PDNHV�WKH�IROORZLQJ�DVVXPSWLRQV��
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7RWDO�IL[HG�FRVWV�WR�LQFOXGH������RI�ODERU��DOO�GHSUHFLDWLRQ�FRVWV������RI�WKH�FRVWV�
FDOFXODWHG�XQGHU�SDFNLQJ��WUDQVSRUWDWLRQ��SXUFKDVLQJ�DQG�KDQGOLQJ�FRVWV��,Q�DGGLWLRQ�
WR�WKLV������RI�PDUNHWLQJ�DQG�VDOHV�FRVWV�DQG�����RI�WKH�JHQHUDO�H[SHQVHV�KDV�EHHQ�
WDNHQ�WR�IRUP�WKH�IL[HG�FRVWV��
9DULDEOH� FRVWV� WR� LQFOXGH�� FRVW� RI� WKH�PDWHULDO�� FRVW� RI� SURGXFWLRQ� DQG�����RI� WKH�
SDFNLQJ� PDWHULDO�� WUDQVSRUWDWLRQ� SXUFKDVLQJ� DQG� KDQGOLQJ� FRVWV�� ��� �� RI� WKH�
PDUNHWLQJ�DQG�VDOHV�FRVW�DQG�ILQDOO\�����RI�RWKHU�JHQHUDO�H[SHQVHV��
%\�WDNLQJ�WKHVH�LQWR�FRQVLGHUDWLRQ�D�EUHDN�HYHQ�DQDO\VLV�LV�GRQH��$V�VHHQ�RQ�7DEOH�
�����WKH�FRPSDQ\�KDV�WR�SURGXFH���PLOOLRQ�GLDSHUV�SHU�PRQWK�WR�EH�DEOH�WR�FRYHU�LWV�
H[SHQVHV��%UHDNHYHQ� LV�FDOFXODWHG�E\� IL[HG�FRVWV� LQFOXGLQJ�GHSUHFLDWLRQ�GLYLGHG�E\�
WKH�GLIIHUHQFH�EHWZHHQ�SULFH�SHU�XQLW�DQG�YDULDEOH�FRVWV�SHU�XQLW��

7DEOH�����%UHDN�HYHQ�DQDO\VLV�

%UHDNHYHQ�$QDO\VLV�
7RWDO�IL[HG�FRVWV� � ������� 86'�PRQWK�
9DULDEOH�&RVWV� � �������� 86'�GLDSHU�

6DOHV�3ULFH� � �������� 86'�GLDSHU�
%UHDN�(YHQ� � ���������� SLHFHV�PRQWK�

�
������$�VFHQDULR�RI���\HDUV�VDOHV�DQG�SURGXFWLRQ�SURMHFWLRQ��
7KH�SURMHFWHG�QHW�SURILW�RU�ORVV�LV�FDOFXODWHG�DV�IROORZV���

	�3U�3U *HQHUDO6DOHVV6ROG&RVWRI*RRGHVRMHFWHG6DO/RVVRILW1HW �� �

����������������������������������������� 7D[HVHRU/RVV2WKHU,QFRPRVWVLVWUDWLYH&$G ��PLQ ���������
,Q� DGGLWLRQ� WR� WKH�DVVXPSWLRQV�PDGH� IRU� WKH�FDOFXODWLRQ�RI�YDULDEOH� DQG� IL[HG�FRVW��
WKHUH�ZLOO� EH�D� VWDUW�XS�SKDVH�RI� WKH�EXVLQHVV�ERWK� LQ� WHUPV�RI�SURGXFWLRQ�DQG�DOVR�
PDUNHWLQJ��6R�WKDW�WKH�FDSDFLW\�ZLOO�UHODWLYHO\�EH�VPDOOHU�LQ�WKH�EHJLQQLQJ�DQG�LW�ZLOO�
LQFUHDVH�SURJUHVVLYHO\��6R�DQ�DYHUDJH�PRQWKO\�VDOH�RI�����PLOOLRQ�GLDSHUV�IRU�WKH�ILUVW�
\HDU������PLOOLRQ� IRU� WKH� VHFRQG�\HDU�DQG����PLOOLRQ�GLDSHUV� IRU� WKH� WKLUG�\HDU�KDV�
EHHQ� SURMHFWHG�� ,Q� DGGLWLRQ� WR� WKLV�� LW� KDV� EHHQ� SURMHFWHG� WKDW� DIWHU� HQWHULQJ� WR�
EXVLQHVV��WKH�FRPSDQ\�ZRXOG�KDYH�FKDQFH�WR�LQFUHDVH�LWV�DYHUDJH�VDOHV�SULFHV�E\����



� ����

DW�WKH�ILUVW�\HDU�DQG����DW�WKH�VHFRQG�\HDU���$ERXW������LQFUHDVH�EHWZHHQ�\HDU���DQG�
����,W�KDV�EHHQ�IRUHVHHQ�WKDW��ZLWK�WKH�LQFUHDVH�LQ�VDOHV��WKHUH�ZRXOG�EH�LQFUHDVH�LQ�WKH�
IL[HG�FRVWV�DV�ZHOO����7KLV�KDV�EHHQ�UHIOHFWHG�DV�����LQFUHDVH�RQ�IL[HG�FRVWV�IRU�WKH�
VHFRQG�\HDU�DQG�����LQFUHDVH�IRU�WKH�WKLUG�\HDU���$ERXW����LQFUHDVH�EHWZHHQ�\HDU���
DQG�����,W�KDV�EHHQ�DVVXPHG�WKDW�WKH�WKHUH�ZRXOG�EH�DQ�LQFUHDVH�LQ�WKH�UDZ�PDWHULDO�
SULFHV� DV� ZHOO�� 7KLV� KDV� EHHQ� WDNHQ� DV� ��� LQFUHDVH� IRU� WKH� VHFRQG� \HDU� DQG� ���
LQFUHDVH�IRU�WKH�WKLUG�\HDU�� �$ERXW����LQFUHDVH�EHWZHHQ�\HDU���DQG�����7KH�FRVW�RI�
DPRUWL]DWLRQ�LV�IL[HG�IRU�DOO�WKUHH�\HDUV�DQG�LW�LV�RQH�WHQWK�RI�WKH�WRWDO�ILUVW�LQYHVWPHQW�
FRVWV��6LQFH�WKH�ORFDWLRQ�VHOHFWHG��.LOLV��LV�XQGHU�DW�LQYHVWPHQW�LQFHQWLYH�UHJLRQ��WKH�
FRPSDQ\� ZLOO� EH� H[HPSW� IURP� WD[� GXULQJ� WKH� SURMHFWHG� �� \HDU� SHULRG�� :KHQ� WKH�
FDOFXODWLRQ�LV�GRQH�QHW�LQFRPHV�IRU���\HDUV�LV�REWDLQHG��,W�VKRXOG�EH�QRWHG�WKDW�HYHQ�
WRXJK�WKH�HFRQRPLFDO�OLIH�WLPH�LV����\HDUV�� WKH�SURMHFWLRQ�LV�PRGH�RQO\�IRU���\HDUV��
$QRWKHU�SRLQW�WKDW�VKRXOG�EH�NHSW�LQ�PLQG�LV�WKDW�WKLV�VFHQDULR�DQG�IROORZLQJ�DQDO\VLV�
LV� PDGH� XQGHU� FHUWDLQ� FRQGLWLRQV�� 5HVXOWV� KDYH� EHHQ� JLYHQ� DW� EHORZ� 7DEOH� ����
$FFRUGLQJ�WR�WKLV�SURMHFWLRQ��WKH�FRPSDQ\�ZRXOG�PDNH�DQ�DSSUR[LPDWH�QHW�SURILW�RI�
����PLOOLRQ�LQ�\HDU������PLOOLRQ�LQ�\HDU���DQG�����PLOOLRQ�LQ�\HDU����,W�VKRXOG�EH�QRWHG�
WKDW� WKH� LQYHVWPHQW� SHULRG�� E\� WKH� WLPH� IHDVLELOLW\� VWDUWV� WR� WKH� VWDUW�XS� RI� WKH�
PDFKLQH��LV�WDNHQ�DV���\HDU��

7DEOH�������\HDU�SURGXFWLRQ�DQG�VDOHV�SURMHFWLRQ�
�

��±<HDU�3URMHFWLRQ�
�� <HDU��� <HDU��� <HDU���
3ULFH�SHU�XQLW� �������� �������� ��������
8QLW�6DOHV��PRQWK�� ���������� ����������� �����������
5HYHQXHV��PRQWK�� �������� �������� ����������
)L[HG�&RVWV��SHU�PRQWK�� ��������� ��������� ��������
9DULDEOH�&RVWV�SHU�XQLW� ���������� ���������� ���������
'HSUHFLDWLRQ��PRQWK�� ��������� ��������� ��������
7D[HV��WD[�LQFHQWLYH�� ��� ��� ��
1(7�,1&20(��PRQWK�� ������� ������� ��������
1(7�,1&20(��\HDU�� �������� �������� ����������

�
������2SHUDWLQJ�7HUP�&RVWV�
$QRWKHU� YLHZ� RI� WKH� DERYH� SURYLGHG� WDEOH� LV� WKH� RSHUDWLRQ� WHUP� H[SHQVHV�� %HORZ�
WDEOH� VKRZV� WKH� H[SHQVHV� LQFXUUHG� GXULQJ� WKH� SURMHFWHG� �� \HDU� SHULRG�� 7KH�
DVVXPSWLRQV�PDGH�LQ�IRUPLQJ�WKH�EHORZ�WDEOH�ZHUH�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ��
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7RJHWKHU� ZLWK� WKHP�� WKH� IROORZLQJ� DVVXPSWLRQV� DQG� GHWHUPLQDWLRQV� DUH�PDGH� DV� D�
SDUW�RI�GHYHORSLQJ� WKH�EXVLQHVV�VFHQDULR��7KH� ILJXUHV�DUH�REWDLQHG� IURP�&KDSWHU����
7KH�UDZ�PDWHULDO�FRVW�LV�LQFUHDVHG����LQ�WKH�� ¦ § ��\HDU�DQG����LQ�WKH��UG�\HDU��7KH�
DQFLOODU\�UDZ�PDWHULDOV�DUH�GLUHFWO\�UHODWHG�ZLWK�WKH�SURGXFWLRQ�FDSDFLW\��7KH�HQHUJ\�
FRVW�KDV�86'����������IL[HG�DQG�WKH�UHVW�DUH�DVVLJQHG�GHSHQGLQJ�RQ�WKH�SURGXFWLRQ�
FDSDFLW\��6LPLODUO\�WKH�PDLQWHQDQFH�FRVW�KDV�86'����������IL[HG�DQG�UHVW�GLVWULEXWHG�
DFFRUGLQJ� WR� WKH�FDSDFLW\��7KH� ODERU�FRVW�KDV���� LQFUHDVH� LQ� WKH��¦ § �\HDU�DQG�����
LQFUHDVH�LQ�WKH�� ¨ § �\HDU��,W�KDV�EHHQ�DVVXPHG�WKDW�WKHUH�ZRXOG�EH�86'����������SHU�
\HDU� LQFUHDVH� � RQ� WKH� JHQHUDO� H[SHQVHV�� :KLOH� WKH� FRVW� RI� GHSUHFLDWLRQ� DQG�
DPRUWL]DWLRQ�LV�IL[HG�IRU�HDFK�\HDU��WKH�FRVW�RI�VDOHV�LQFUHDVHV�ZLWK�WKH�SURGXFWV�VROG��
$V�LW�KDV�EHHQ�GHILQHG�SUHYLRXVO\�WKH�VDOHV�SULFH�DOVR�LQFUHDVHV�HDFK�\HDU��� ¦ § �\HDU�DQ�
DGGLWLRQ�RI�����DQG�� ¨ § �\HDU�DQ�DGGLWLRQ�RI����LV�IRUHVHHQ��7KH�IROORZLQJ�WDEOHV�KDV�
EHHQ�IRUPHG�DFFRUGLQJ�WR�WKH�DVVXPSWLRQV�DERYH�DQG�WKH�VFHQDULR�EXLOW��

7DEOH������3URMHFWHG�RSHUDWLQJ�WHUP�FRVWV�

� <HDU��� <HDU��� <HDU���
5DZ�PDWHULDOV� ���������� ���������� ����������
$QFLOODU\�UDZ�PDWHULDOV�� �������� �������� ��������
(QHUJ\� ������� �������� ��������
/DERU�� �������� �������� ��������
0DLQWHQDQFH�� ������� ������� �������
*HQHUDO�([SHQVHV�� �������� �������� ��������
$PRUWLVDWLRQ�� �������� �������� ��������
&RVW�RI�VDOHV�DQG�PDUNHWLQJ�� �������� �������� ��������
<HDUO\�RSHUDWLQJ�H[SHQVHV�WRWDO��86'�� ���������� ���������� �����������

�
�
�
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�
7DEOH������3URMHFWHG�WHUP�LQFRPH�WDEOH�

� <HDU��� <HDU��� <HDU���
8QLW�VROG�SHU�\HDU� ������������ ������������ ������������
8QLW�VDOHV�SULFH��86'�GLDSHU�� �������� �������� ��������
<HDUO\�,QFRPH��86'�� ���������� ���������� �����������
<HDUO\�2SHUDWLQJ�([SHQVHV� ���������� ���������� �����������
1HW�,QFRPH��86'�PRQWK�� ������� ������� ��������
1HW�,QFRPH��86'�\HDU�� �������� �������� ����������
�
������3D\EDFN�DQDO\VLV�
3D\EDFN�DQDO\VLV�VKRZV�ZKHQ�WKH�EDE\�GLDSHU�SURGXFWLRQ�LQYHVWPHQW�ZRXOG�SD\�IRU�
LWVHOI��7KH�DPRXQW�SD\DEOH�KDV�EHHQ�WDNHQ�DV�86'�������������DQG�D�FDOFXODWLRQ�KDV�
EHHQ�PDGH��,W�KDV�EHHQ�FDOFXODWHG�DV�IROORZV��

7DEOH�����3D\EDFN�DQDO\VLV�DFFRUGLQJ�WR���\HDU�SURMHFWLRQ�

���������� ILUVW�LQYHVWPHQW�FRVW�
���� <HDUV��LQ�GHFLPDOV��3D\EDFN�

$QDO\VLV� ��� PRQWKV�
�

������&DVK�IORZ�VFKHGXOH�
$FFRUGLQJ� WR� WKH� ��\HDU� SURMHFWLRQ� PDGH�� EHORZ� D� FDVK� IORZ� VFKHGXOH� KDV� EHHQ�
SUHSDUHG��7R�EH�DEOH�WR�PDNH�WKH�FDVK�IORZ�VFKHGXOH�LW�KDV�EHHQ�DVVXPHG�WKDW�DW�WKH�
EHJLQQLQJ�� FRPSDQ\� UHTXLUHV� D� ��������� LQMHFWLRQ� RI� ZRUNLQJ� FDSLWDO� �:&���
6XEVHTXHQWO\�� ZRUNLQJ� FDSLWDO� ZRXOG� EH� DERXW� ��� �� RI� VDOHV�� 7DEOH� VKRZV� WKH�
RSHUDWLQJ� VDVK� IORZV�� QHWZRUNLQJ� FDSLWDOV� DQG� WKH� FDSLWDO� VSHQGLQJ� IRU� WKH� ILUVW� ��
\HDUV�� ,W� VKRXOG� EH� QRWHG� WKDW�� WKH� LQYHVWPHQW� LV� FRQVLGHUHG� WR� EH� PDGH� IURP� WKH�
FRPSDQ\� FDSLWDO�� ,Q� FDVH� D� ORDQ� ZRXOG� EH� LQYROYHG�� WKH� SULQFLSDO� SD\PHQWV� DQG�
LQWHUHVWV�VKDOO�DOVR�EH�LQFOXGHG�LQ�WKH�FDVK�IORZ�VFKHGXOH��$QRWKHU�SRLQW�LV�WKDW�VLQFH�
WKH� ORFDWLRQ� IRU� WKH� LQYHVWPHQW� LV� LQ� .LOLV� DQG� WKLV� FLW\� LV� LQ� WKH� JRYHUQPHQWDO�
LQYHVWPHQW�LQFHQWLYH�UHJLRQ��7KHUHIRUH��DV�LW�FDQ�EHH�VHHQ�IURP�EHORZ�WDEOH�WKHUH�LV�
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QR�WD[HV�GLVFRXQWHG�IURP�WKH�QHW�LQFRPH��%HORZ�WDEOH�VKRZV�WKH�FDVK�IORZ�VFKHGXOH�
RI�WKH�FRPSDQ\�IRU�WKH�SURMHFWHG�\HDUV���

7DEOH�����&DVK�IORZ�VFKHGXOH�

&DVK�)ORZ�6FKHGXOH�
<HDU��� <HDU��� <HDU��� <HDU�����

,���2SHUDWLQJ�&DVK�)ORZ�
1HW�,QFRPH� �� �������� �������� ����������
'HSUHFLDWLRQ� �� �������� �������� ��������
2SHUDWLQJ�&DVK�
)ORZ� �� �������� ���������� ����������
�� ,,�±:RUNLQJ�&DSLWDO��:&��
:RUNLQJ�&DSLWDO� ��������� ������� �������� ��������
:RUNLQJ�&DSLWDO�
5HFRYHU\� �� �� �� �
$GGLWLRQ�WR�
ZRUNLQJ�&DSLWDO� ��������� �������� ��������� ���������
�� ,,,�±�&DSLWDO�6SHQGLQJ�
&DSLWDO�
([SHQGLWXUH� ����������� ��� ��� ��

� <HDU��� <HDU��� <HDU��� <HDU���
7RWDO�&DVK�)ORZ�
� ����������� �������� �������� ����������

�
������&DOFXODWLRQ�RI�QHW�SUHVHQW�YDOXH��139���
1HW�3UHVHQW�9DOXH�LV�GHILQHG�DV�WKH�YDOXH�FUHDWLRQ�WKURXJK�WKH�SURFHVV�RI�LQYHVWPHQW��
7R�EH�DEOH�WR�FDOFXODWH�QHW�SUHVHQW�YDOXH��LW�KDV�EHHQ�DVVXPHG�WKDW�WKH�UHTXLUHG�UDWH�RI�
UHWXUQ�E\�WKH�LQYHVWRUV�LV�������

����������������������������������������������� ©ª �¹̧
·

©̈
§

����� 139 �

139� ������������86'�
�
�
6LQFH�139�LV�SRVLWLYH��WKH�LQYHVWPHQW�SURMHFW�VKRXOG�EH�DFFHSWHG��
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�
������&DOFXODWLRQ�RI�LQWHUQDO�UDWH�RI�UHWXUQ�
7KH�,55�IRU�DQ�LQYHVWPHQW�LV�WKH�GLVFRXQW�UDWH�IRU�ZKLFK�WKH�WRWDO�SUHVHQW�YDOXH�RI�
IXWXUH�FDVK�IORZV�HTXDOV�WKH�FRVW�RI�WKH�LQYHVWPHQW��
,QWHUQDO�5DWH�RI�5HWXUQ��,55��LV�WKH�GLVFRXQW�UDWH�WKDW�PDNHV�WKH�139�QLO��

������������������������������������ «¬ �¹̧
·

©̈
§

����� ,55,55,55 �
)URP�WKH�DERYH�HTXDWLRQ��,55�LV�FDOFXODWHG�WR�EH���������
������6HQVLWLYLW\�DQDO\VLV�
7R� PHDVXUH� WKH� LPSDFW� RI� FKDQJH� RI� LQFRPH�� ZLWK� WKH� FKDQJH� RQ� VDOHV� SULFH� DQG�
SURGXFWLRQ�DQG� VDOHV�FDSDFLW\� D� VHQVLWLYLW\� DQDO\VLV�KDV�EHHQ�GRQH��)RU� VDOHV�SULFH��
WKH� QHW� LQFRPH�KDV�EHHQ� UHFDOFXODWHG� IRU�D�SULFH� VROG� ���� OHVV� LQ�SULFH� DV�ZHOO� DV�
����PRUH� LQ� SULFH��$V� D� VLPLODU�ZD\�� WKH� SURGXFWLRQ� DQG� VDOHV� FDSDFLW\� KDV� EHHQ�
GHFUHDVHG�����DQG�QHW�LQFRPH�KDV�EHHQ�FDOFXODWHG��$OVR��LW�KDV�EHHQ�WHVWHG�KRZ�WKH�
LQFRPH�ILJXUHV�ZRXOG�FKDQJH�LI�WKH�FRPSDQ\�ZRXOG�ILQG�PRUH�EXVLQHVV�DQG�SURGXFH�
����PRUH�GLDSHUV�SHU�\HDU�WKDQ�WKH�SURMHFWHG�VDOHV�ILJXUHV��7KH�UHYLVHG�VDOHV�SULFHV�
DQG�SURGXFWLRQ�YROXPHV�KDV�EHHQ�SURYLGHG�DW�7DEOH������
7DEOH������6DOHV�SULFHV�DQG�SURGXFWLRQ�FDSDFLWLHV�WR�EH�XVHG�IRU�VHQVLWLYLW\�DQDO\VLV��

�
�

3URMHFWHG�6DOHV�3ULFH�
�86'�GLDSHU�� �������� �������� ��������

����OHVV� �������� �������� ��������

6DO
HV�3

ULF
H�

����PRUH� �������� �������� ��������
3URMHFWHG�&DSDFLW\�
�GLDSHU�PRQWK�� ���������� ����������� �����������

����OHVV� ���������� ���������� �����������

&D
SDF

LW\
�

����PRUH� ���������� ����������� �����������
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2QFH�WKH�FDOFXODWLRQV�KDV�EHHQ�PDGH��LW�KDV�EHHQ�ILQG�RXW�WKDW��LI�WKH�FRPSDQ\�ZRXOG�
IDOO� LQ� D� SRVLWLRQ� WR� VHOO� WKH� SURMHFWHG� FDSDFLW\� DW� D� SULFH� RI� ���� ORZHU� WKDQ� WKH�
SURMHFWHG�SULFH��LW�ZRXOG�ORRVH�PRQH\�LQ�WKH�ILUVW���\HDUV�RI�WKH�SURMHFWHG�SHULRG��$V�
H[SHFWHG� ZLWK� WKH� LQFUHDVH� DW� WKH� VDOHV� SULFH� WKH� SURILW� VKRZHG� DQ� LQFUHDVH�� ����
LQFUHDVH� LQ� WKH�VDOHV�SULFH�DOPRVW�GRXEOHG� WKH�DYHUDJH�SURILW�PDGH� LQ� WKH�SURMHFWHG�
SHULRG��$OO�FDOFXODWLRQV�DUH�EDVHG�RQ�WKH�SURMHFWHG�SURGXFWLRQ�YROXPHV���
:LWK� WKH�VHQVLWLYLW\�DQDO\VLV�PDGH��E\�NHHSLQJ� WKH�VDOHV�SULFHV�DV� LW�ZDV�RULJLQDOO\�
SURMHFWHG��LW�KDV�EHHQ�REVHUYHG�WKDW�D����GHFUHDVH�LQ�WKH�SURGXFWLRQ�YROXPH�VWLOO�JLYHV�
SRVLWLYH� QXPEHUV� DW� WKH� LQFRPH� VWDWHPHQWV�� 7DEOH����� VKRZV� WKH� FKDQJHV� RI� QHW�
LQFRPH�ZLWK�WKH�FKDQJHV�PDGH�DV�SHU�VHQVLWLYLW\�DQDO\VLV���

7DEOH������6HQVLWLYLW\�DQDO\VLV�

1HW�,QFRPHV��86'�<HDU��6HQVLWLYLW\�
$QDO\VLV� <HDU��� <HDU��� <HDU���

3URMHFWHG�,QFRPH� �������� �������� ����������
����
OHVV� ���������� ��������� ��������6DOHV�

3ULFH� ����
PRUH� ����������� ����������� ����������
����
OHVV� ��������� ��������� ��������

&DSDFLW\� ����
PRUH� ��������� ����������� ����������

�
$V�LW�FDQ�EH�VHHQ�IURP�WKH�WDEOH��WKH�LQFUHDVH�LQ�VDOHV�SULFH�DQG�FDSDFLW\��DV�H[SHFWHG��
LQFUHDVHV�WKH�QHW�LQFRPH��0RUH�FULWLFDO�LV�ZKHQ�WKH\�DUH�UHGXFHG������UHGXFWLRQ�LQ�
SURGXFWLRQ�FDSDFLW\�FRVWV�DERXW�����UHGXFWLRQ�LQ�SURMHFWHG�LQFRPH��7KLV�LV�GXH�WR�
LQFUHDVH�LQ�IL[HG�FRVWV�UDWH�LQ�WKH�RYHUDOO�FRVW��+RZHYHU��WKH�LQFRPH�LV�VWLOO�D�SRVLWLYH�
QXPEHU��:KHQ�WKH�VDOHV�SULFH�LV�UHGXFHG������WKH�LQFRPH�FKDQJHV�GUDPDWLFDOO\�WR�D�
QHJDWLYH�YDOXH�ZKLFK�PHDQV�LW�LV�D�ORVW�IRU�WKH�LQYHVWRU��2EVHUYLQJ�KRZ�����FKDQJH�
DIIHFWV�WKH�UHVXOWV��LW�VKRXOG�EH�UHPLQGHG�WKDW�D�ULVN�DQDO\VLV�VKRXOG�EH�GRQH�IRU�UHDO�
OLIH�LQYHVWPHQW�DQDO\VLV��
�
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����&RQFOXVLRQ�
�
,Q�WKLV�FKDSWHU��DOO�LQIRUPDWLRQ�JDWKHUHG�LQ�SUHYLRXV�FKDSWHUV�KDV�FKDQQHOHG�DQG�XVHG�
DV�LQSXW�WR�DVVHVV�WKH�YLDELOLW\�DQG�WKH�SURILWDELOLW\�RI�WKH�QHZ�YHQWXUH��)LQDQFLDO�DQG�
FRPPHUFLDO�DQDO\VLV�DUH�PDGH���7R�WDNH�DV�UHIHUHQFH�ILJXUHV�WR�EH�DEOH�WR�PDNH�WKH�
QHFHVVDU\�FDOFXODWLRQV�IRU�WKH�HFRQRPLF�IHDVLELOLW\�VWXG\��D�VFHQDULR�KDV�EHHQ�PDGH��
$FFRUGLQJ�WR�WKLV�VFHQDULR��D���\HDU�SURGXFWLRQ�DQG�VDOHV�IRUHFDVW�LV�PDGH�DQG�PRVW�
FRPPRQ�HFRQRPLF�IHDVLELOLW\�DQDO\VLV�PHWKRGV�DUH�XVHG��7R�FKHFN�WKH�VHQVLWLYLW\�RI�
WKH� RXWFRPHV�ZLWK� WKH� FKDQJHV� LQ� WKH� ��\HDU� SURMHFWLRQ�� D� VHQVLWLYLW\� DQDO\VLV� KDV�
EHHQ� PDGH�� ,W� VKRXOG� EH� QRWHG� WKDW�� HYHQ� WRXJK� REWDLQLQJ� WKH� PRVW� DFFXUDWH� GDWD�
ZKLFK� LV�PRVW� FORVH� WR� UHDO� OLIH�� WKH� DQDO\VLV� LV�PDGH� XQGHU� FHUWDLQ� FRQGLWLRQV� DQG�
XQFHUWDLQW\�VKDOO�EH�VWXGLHG�E\�PDNLQJ�D�ULVN�DQDO\VLV�LQ�UHDO�OLIH�HQYLURQPHQWV��(YHQ�
WRXJK�WKH�HFRQRPLF�OLIH�F\FOH�RI�WKH�OLQH�LV�JLYHQ�IRU����\HDUV��WKH�VFHQDULR�EXLOW�DQG�
WKH� ILQDQFLDO� DQDO\VLV� LV� GRQH� IRU� RQO\� �� \HDUV��7KHUHIRUH�� LW� ZRXOG� EH� YDOXDEOH� WR�
PDNH�D�ORQJHU�WHUP�DQDO\VLV�EHIRUH�PDNLQJ�DQ�LQYHVWPHQW��L�H��WKH�PDFKLQHU\¶V�MXQN�
SULFH� KDV� QRW� EHHQ� WDNHQ� LQ� DQ\� DFFRXQW�� $FFRUGLQJ� WR� WKH� DQDO\VLV� PDGH� XQGHU�
FHUWDLQ� FRQGLWLRQV�� LW� LV� FRQFOXGHG� WKDW� WKH� EDE\� GLDSHU� LQYHVWPHQW� LV� YLDEOH� DQG�
SURILWDEOH��
�
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&21&/86,21�
�
0RGHUQ�GLVSRVDEOH�EDE\�GLDSHUV�DQG�LQFRQWLQHQFH�SURGXFWV�KDYH�PDGH�DQ�LPSRUWDQW�
FRQWULEXWLRQ�WR�WKH�TXDOLW\�RI�OLIH�RI�PLOOLRQV�RI�SHRSOH��'LVSRVDEOH�EDE\�GLDSHUV�KDYH�
FRQWULEXWHG� WR�VRFLDO�SURJUHVV� LQ� WHUPV�RI�TXDOLW\�RI� OLIH��FRPIRUW��FRQYHQLHQFH�DQG�
VNLQ� KHDOWK� EHQHILWV�� � 7KH\� DUH� KHDOWKLHU� IRU� WKH� LQIDQW¶V� VNLQ� EHFDXVH� WKHLU� XVDJH�
UHVXOWV�LQ�UHGXFHG�VNLQ�UDVK�LQFLGHQFHV��VNLQ�LUULWDWLRQ�DQG�LQIHFWLRQV��7KHLU�VRIWQHVV��
OLJKWQHVV�DQG�WKH�EUHDWKDEOH�QDWXUH�RI�VRPH�RI�WKH�UDZ�PDWHULDOV�SURYLGH�IRU�VXSHULRU�
FRPIRUW� IRU� WKH�EDE\�� WKH\�DUH�HDV\� WR�SXW�RQ�DQG� UHPRYH�� WDNLQJ�XS� OHVV� WLPH�� IRU�
H[DPSOH�� WKDQ� XVLQJ� FORWK� GLDSHUV�� WKH\� DUH� FRQYHQLHQW� EHFDXVH� WKH\� HOLPLQDWH� WKH�
QHHG�IRU�FRQVWDQW�ODXQGHULQJ��ERLOLQJ�DQG�GU\LQJ��
'LVSRVDEOH�EDE\�GLDSHUV�KDYH�EHFRPH� WKH�PHWKRG�RI� FKRLFH� IRU�QHDUO\� DOO� IDPLOLHV�
DFURVV�(XURSH��7KHUH�FDQ�EH�OLWWOH�GRXEW�WKDW�WKH�FRQYHQLHQFH�RI�GLVSRVDEOH�GLDSHUV�LV�
D�KXJH�EHQHILW�LQ�WRGD\¶V�EXV\�OLIHVW\OHV�ZKHUH�WLPH�LV�D�SUHFLRXV�DVVHW��7KH\�OHVVHQ�
WKH�EXUGHQ�RI�GRPHVWLF�FKRUHV��IUHHLQJ�SDUHQWV�WR�VSHQG�PRUH�WLPH�RQ�RWKHU�DFWLYLWLHV�
LQ�WKHLU�IDPLO\��VRFLDO�RU�HFRQRPLF�OLYHV���
,Q� VXPPDU\�� EHFDXVH� RI� WKHLU� KHDOWK� DQG� SHUIRUPDQFH� EHQHILWV�� GLDSHUV� WRGD\� EHVW�
PHHW�WKH�QHHGV�DQG�H[SHFWDWLRQV�RI�PDQ\�FRQVXPHUV��
)HDVLELOLW\�DQDO\VLV�LV�WKH�ILUVW�VWHS�LQ�SODQQLQJ�D�QHZ�HQWHUSULVH�DQG�EHIRUH�VSHQGLQJ�
PRQH\�	�WLPH��6R��IHDVLELOLW\�VWXGLHV�VDYH�PRQH\�DQG�HQVXUH�WKDW�DYDLODEOH�IXQGV�JR�
IXUWKHU��0DNLQJ�D�IHDVLELOLW\�DQDO\VLV�LV�D�FRPSOH[�WDVN�DQG�LQFOXGHV�VHYHUDO�GHFLVLRQV�
WR� EH� JLYHQ�� ,Q� PRVW� 60(¶V� DQG� HYHQ� WKH� 6WDWH� 3ODQQLQJ� 2UJDQL]DWLRQ� RI� 3ULPH�
0LQLVWU\� DUH� XVLQJ� LQWXLWLYH� PHWKRGV� DQG� GHFLVLRQV� LQ� WKH� VWXGLHV�� (VSHFLDOO\�� LQ�
60(¶V�WKLV�PD\�UHVXOW�WKDW�XQLQWHQWLRQDOO\�RQH�RI�WKH�SDUWLFLSDQWV�PD\�GRPLQDWH�WKH�
RWKHUV�ZKLFK�SRWHQWLDOO\�ZRXOG�FDXVH�IDLOXUH�RI�WKH�SURMHFW��
)HDVLELOLW\� DQDO\VLV� LV� XVHG� WR� GHWHUPLQH� SUREDEOH� VXFFHVV� RI� D� QHZ� EXVLQHVV� RU�
SURMHFW�DQG�LW�FRQWDLQV�VHYHUDO�GHFLVLRQ�PDNLQJ�SUREOHPV��7KH�TXDOLW\�RI�D�GHFLVLRQ�
GLUHFWO\�DIIHFWV�WKH�TXDOLW\�RI�WKH�IHDVLELOLW\�VWXG\�DQG�WKH�SHUIRUPDQFH�RI�WKH�SURMHFW��
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,QGXVWULDO�(QJLQHHULQJ�GHDOV�ZLWK�WKH�VROXWLRQ�RI�WKH�SUREOHPV�WKDW�RFFXU�GXULQJ�WKH�
SKDVHV� RI� SODQQLQJ�� GHVLJQ�� LPSOHPHQWDWLRQ� DQG� GHYHORSPHQW� LQ� RUJDQL]DWLRQV� DQG�
ZRUN�WR�HOLPLQDWH�ZDVWH�RI�WLPH��PRQH\��PDWHULDOV��HQHUJ\��DQG�RWKHU�FRPPRGLWLHV��
7KHUHIRUH� LQYROYHPHQW�RI�DQ� ,QGXVWULDO�(QJLQHHU� LV�QHFHVVDU\�GXULQJ� WKH� IHDVLELOLW\�
DQDO\VLV�LV�EHLQJ�PDGH�WR�LQFUHDVH�TXDOLW\�RI�WKH�GHFLVLRQV�JLYHQ���
³'HFLVLRQ� 6FLHQFH´� DV� IDOOV� LQ� RQH� RI� WKH� PDLQ� VSKHUH� RI� LQWHUHVW� RI� ,QGXVWULDO�
(QJLQHHULQJ�� WKH� GHFLVLRQV� JLYHQ� ZRXOG� EH� PRUH� DFFXUDWH� DQG� RI� KLJK� TXDOLW\� E\�
LQYROYHPHQW�RI�,(�LQ�DQDO\VLV�VWHSV��)URP�DQ�³,QYHVWRU´�VWDQG�SRLQW�RI�YLHZ��D�FDVH�
VWXG\�IRU�EDE\�GLDSHU�PDQXIDFWXULQJ�LQYHVWPHQW�KDV�EHHQ�DQDO\]HG��WKH�LQIRUPDWLRQ�
KDV�EHHQ�JDWKHUHG�DQG�WKH�GHFLVLRQV�KDV�EHHQ�JLYHQ�IURP�DQ�³,QGXVWULDO�(QJLQHHULQJ´�
SRLQW�RI�YLHZ�E\�XVLQJ�VRPH�RI�WKH�PRVW�FRPPRQ�GHFLVLRQ�PDNLQJ�WRROV�\HW�OHWWLQJ�
WKH�LQYHVWRUV�WR�JLYH�WKHLU�GHFLVLRQV�DFFRUGLQJ�WR�WKHLU�EDFNJURXQG�DQG�H[SHULHQFH��6R�
WKDW�WKH�TXDOLW\�RI�WKH�GHFLVLRQV�JLYHV�ZRXOG�LPSURYH��,W�VKRXOG�EH�QRWHG�WKDW�WKHUH�LV�
QR�RWKHU�VWXG\�ZKR�VWXGLHV�WKH�IHDVLELOLW\�DQDO\VLV�LQ�WKLV�IUDPHZRUN���
,Q�WKLV�VWXG\��VHYHUDO�VWHSV�RI�WHFKQLFDO�DQG�HFRQRPLFDO�IHDVLELOLW\�RI�GLVSRVDEOH�EDE\�
GLDSHU�PDQXIDFWXULQJ� LQYHVWPHQW� KDYH�EHHQ�FRPSOHWHG��$V� D� SDUW� RI� WKH� IHDVLELOLW\�
DQDO\VLV� D�PDUNHW� DVVHVVPHQW� KDV� EHHQ� GRQH��$� TXDOLWDWLYH�PDUNHWLQJ� UHVHDUFK�KDV�
EHHQ� GRQH� E\� PHDQV� RI� IRFXV� JURXSV� DQG� LQWHUYLHZV� LQFOXGLQJ� EXW� QRW� OLPLWHG� WR�
REVHUYLQJ�FRPSHWLWRUV�� UHYLHZLQJ� WKH�PDUNHW� VWUXFWXUH�DQG�XQGHUVWDQGLQJ�HFRQRPLF�
WUHQGV�WKDW�PDNH�XS�WKH�EXVLQHVV�HQYLURQPHQW��
+LVWRULF�DQG�VWDWLVWLFDO�GDWD�DYDLODEOH�LQ�WKH�OLWHUDWXUH�KDV�EHHQ�UHYLHZHG�DQG�D�6:27�
DQDO\VLV� KDV� EHHQ�PDGH� WR� WKH� EDE\�GLDSHU�PDUNHW� VHJPHQW� DQG� GHSHQGLQJ�RQ� WKLV�
DQDO\VLV�DQG�WKH�PDUNHW�LQIRUPDWLRQ�D�FRUSRUDWH�EXVLQHVV�VWUDWHJ\�KDV�EHHQ�GHYHORSHG�
E\�PDNLQJ�D�EXVLQHVV�SRUWIROLR�DQDO\VLV��
,Q� SDUDOOHO� ZLWK� WKH� EXVLQHVV� VWUDWHJ\� GHYHORSHG� D� PXOWL� FULWHULD�� JURXS� GHFLVLRQ�
PRGHO� KDV� EHHQ� GHYHORSHG� DQG� WKH� ORFDWLRQ� VHOHFWLRQ� SUREOHP� KDV� EHHQ� VROYHG� E\�
XVLQJ�DQDO\WLFDO�KLHUDUFK\�SURFHVV� �$+3��PHWKRGRORJ\��'XH�WR� WKH�FRPSOH[LW\�DQG�
WKH�QXPEHU�RI�SDLU�ZLVH�FRPSDULVRQ�MXGJPHQWV�PDGH��DQ�FRPSXWHU�VRIWZDUH�LV�XVHG�
IRU�DQDO\]LQJ�WKH�HYDOXDWLRQV��
7KH�FRVW�FRQWULEXWLRQ�HOHPHQWV�RI�D�EDE\�GLDSHU�KDYH�EHHQ�VWXGLHG�LQ�GHWDLO�DQG�WKH�
FRVW�SHU�GLDSHU�KDV�EHHQ�FDOFXODWHG�DFFRUGLQJ�WR�D�VFHQDULR�EXLOW���
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$� ��\HDU� SURGXFWLRQ� DQG� VDOHV� SURMHFWLRQ� KDV� EHHQ�PDGH� DQG� EUHDN�HYHQ� DQDO\VLV��
SD\EDFN� DQDO\VLV�� FDVK� IORZ� VFKHGXOLQJ� LV� GRQH�� 7KH� QHW� SUHVHQW� YDOXH� DQG� WKH�
LQWHUQDO� UDWH� RI� UHWXUQ� IRU� WKH� SURSRVHG� LQYHVWPHQW� KDYH� EHHQ� FDOFXODWHG� DQG� D�
VHQVLWLYLW\�DQDO\VLV�KDV�EHHQ�PDGH�WR�PHDVXUH�WKH�LPSDFW�RI�FKDQJH�RQ�LQFRPH��ZLWK�
WKH�FKDQJH�RQ�VDOHV�SULFH�DQG�SURGXFWLRQ�DQG�VDOHV�FDSDFLW\��
,W�VKRXOG�EH�QRWHG�WKDW�WKH���\HDU�SURMHFWLRQ�DQG�ILQDQFLDO�IHDVLELOLW\�DQDO\VLV�LV�PDGH�
XQGHU� FHUWDLQ� FRQGLWLRQV�� +RZHYHU� WKH� UHDO�OLIH� HQYLURQPHQW�� WKHUH� DUH� VHYHUDO�
XQFHUWDLQWLHV�WKDW�LV�QHHGHG�WR�EH�WDNHQ�LQWR�DFFRXQW��7KLV�EULQJV�XS�WKH�QHFHVVLW\�RI�
PDNLQJ�D�ULVN�DQDO\VLV�DV�D�SDUW�RI�WKH�IHDVLELOLW\�DQDO\VLV��7KHUHIRUH��LW�LV�HVVHQWLDO�WR�
QRWH� WKDW� DQ� LQYHVWRU� WDNLQJ� WKLV� VWXG\� DV� UHIHUHQFH� VKDOO�PDNH� D� ULVN� DQDO\VLV� DQG�
NHHS�LQ�PLQG�WKDW�VRPH�RI�WKH�ILJXUHV�SURYLGHG�LQ�WKH�VWXG\�EDVH�RQ�DVVXPSWLRQV�WR�
GLVUHJDUG� WKH� XQFHUWDLQWLHV�� 5LVN� TXDQWLILFDWLRQ� LV� RQH� RI� WKH� PRVW� GLIILFXOW� WDVNV�
DVVRFLDWHG�ZLWK�LQYHVWPHQW�SURMHFW��,W�ZRXOG�EH�YDOXDEOH�LI�D�ULVN�DVVHVVPHQW�LV�GRQH�
IRUW�KH�XQFHUWDLQW\�RI�WKH�FDOFXODWLRQ�SDUDPHWHUV�LQ�WKH�IRUP�RI�IX]]\�QXPEHUV��
7KH�PRGHOV�GHYHORSHG�IRU�WHFKQRORJ\�VHOHFWLRQ�DQG�ORFDWLRQ�VHOHFWLRQ�SUREOHPV��XVHV�
WKH� LQSXW� IURP� WKH� GHFLVLRQ� JLYHUV�� ,W� VKRXOG� EH� QRWHG� WKDW� HYHQ� WKRXJK� WKH�
PHWKRGRORJ\�DSSOLHG�LPSURYHV�WKH�TXDOLW\�RI�WKH�GHFLVLRQ��WKH�UHVXOWV�VWLOO�GHSHQG�RQ�
WKH�HYDOXDWLRQ�RI�WKH�SHRSOH�LQYROYHG�LQ�WKH�GHFLVLRQ�JLYLQJ�SURFHVV��7KLV�VWXG\�GRHV�
QRW�GLVFXVVHV�WKH�DFFXUDF\�RI�WKH�HYDOXDWLRQV�DQG�LQSXWV�WKDW�DUH�PDGH�DFFRUGLQJ�WR�
SHUVRQDO�H[SHULHQFHV�DQG�NQRZ�KRZ�RI�WKH�GHFLVLRQ�JLYHUV���
,W� KDV� EHHQ� FRQFOXGHG� WKDW� WKH� GLVSRVDEOH� GLDSHU� PDQXIDFWXULQJ� EXVLQHVV� LV� D�
SURPLVLQJ�EXVLQHVV�ZLWK�DERXW����DQQXDO�JURZWK�UDWH��/RFDWLQJ�D�SODQW�LQ�6RXWKHUQ�
$QDWROLD� 5HJLRQ� DQG� GHSHQGLQJ� RQ� D� &KLQD�PDGH� IXOO� VHUYR� GLDSHU� SURGXFWLRQ�
PDFKLQHU\��ZRXOG�JLYH�JRRG�SURGXFWLRQ�YROXPHV� WKDW�ZRXOG� OHDG� WR�KDYH�DERXW����
PRQWKV�SD\EDFN�SHULRG�IRU�WKH�LQYHVWPHQW�PDGH��$�VXPPHU\�RI�WKH�IHDVLELOLW\�VWXG\�
PDGH�RQ�WKLV�WKHVLV�KDV�EHHQ�SURYLGHG�DW�$SSHQGL[���LQ�D�IHDVLELOLW\�IRUPDW��
,W�LV�FRQFOXGHG�WKDW�WKH�EDE\�GLDSHU�LQYHVWPHQW�LV�YLDEOH�DQG�SURILWDEOH��
�
�
�
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����,QYHVWPHQW�3HULRG�&RVWV�
����6FHQDULR�$QDO\VLV�����\HDU�SURGXFWLRQ�DQG�VDOHV�SURMHFWLRQ�
����3D\EDFN�DQDO\VLV�
����&DVK�IORZ�VFKHGXOH�
����&DOFXODWLRQ�RI�QHW�SUHVHQW�YDOXH��139���
����&DOFXODWLRQ�RI�LQWHUQDO�UDWH�RI�UHWXUQ�
�����6HQVLWLYLW\�DQDO\VLV�
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���,1752'8&7,21�72�7+(�352-(&7�
����1DPH�RI�WKH�3URMHFW��%DE\�'LDSHU�3URGXFWLRQ��
����/RFDWLRQ�RI�WKH�3URMHFW��.LOLV�7XUNH\�
����&DSDFLW\�RI�WKH�3URMHFW�������������GLDSHUV���\HDU��LQVWDOOHG�FDSDFLW\��
����)LUVW�,QYHVWPHQW�&RVW���������������86'�
����3URMHFW�7LPH����PRQWKV�
����3URMHFW�(FRQRPLF�/LIH������\HDUV�
����([SHFWHG�HPSOR\HPHQW������3HRSOH�
����3URGXFWLRQ�)ORZ�&KDUW��5DZ�PDWHULDO�WR�ILQLVKHG�SURGXFW�IORZ�FKDUW�LV�JLYHQ�
EHORZ��
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)LJXUH���%DE\�'LDSHU�SURGXFWLRQ�IORZ�FKDUW�

�

5DZ�0DWHULDO�)HHG
7RS�6KHHW�$SSOLFDWLRQ
)OXII�6$3�$SSOLFDWLRQ

%DUULHU�/HJ�&XII�$SSOLFDWLRQ
)URQWDO�7DSH�DQG�(ODVWLFV�$SSOLFDWLRQ

)DVWHQLQJ�7DSHV�$SSOLFDWLRQ
(GJH�6KDSLQJ

)ROGLQJ��&URVV�&XWWLQJ��&RXQWLQJ
6WDFNLQJ
3DFNLQJ
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���0$5.(7�$6(660(17�
'LDSHUV�DUH�K\JLHQH�DEVRUEHQW�SURGXFWV�HQJLQHHUHG�WR�DEVRUE�DQG�FRQWDLQ�XULQH�DQG�
IDHFHV�RI�D�EDE\��'LDSHUV�KDYH�EHHQ�XVHG�VLQFH�DQFLHQW�WLPHV��KRZHYHU�VLQFH�����¶V�
WRGD\¶V� GLVSRVDEOH� GLDSHUV� KDV� VWDUWHG� WR� EH� XVHG�� 8VH� RI� GLVSRVDEOH� GLDSHUV� LV�
LQFUHDVLQJ�HDFK�GD\�DQG�WKHUHIRUH�QHZ�GLDSHU�SURGXFWLRQ�PDFKLQHV�FRPH�RQ�VWUHDP�
DV�ZHOO��7KH�SRSXODWLRQ��HVSHFLDOO\�WKH�ELUWK�UDWHV��LV�YHU\�LPSRUWDQW�LQ�WKH�GLVSRVDEOH�
EDE\�GLDSHU�VHJPHQW�RI�WKH�EXVLQHVV���
7KH�GHYHORSLQJ�DQG�XQGHUGHYHORSHG�PDUNHW�UHJLRQV�RI�WKH�ZRUOG�FRQWLQXH�WR�EH�WKH�
SULPDU\�VRXUFHV�RI�WKLV�YROXPH�JURZWK�DV�WKH�PDWXUH�PDUNHWV�RI�WKH�8�6�DQG�&DQDGD��
:HVWHUQ� (XURSH� DQG� -DSDQ� DUH� DOUHDG\� KLJKO\� SHQHWUDWHG�� ,Q� PRVW� FRXQWULHV�
WKURXJKRXW�WKH�ZRUOG��ELUWK�UDWHV�DUH�JUDGXDOO\�GHFOLQLQJ��KRZHYHU��LQIDQW�SRSXODWLRQV�
FRQWLQXH�WR�JURZ�GXH�WR�WKH�LQFUHDVLQJ�QXPEHU�RI�ZRPHQ�HQWHULQJ�WKH�FKLOG�EHDULQJ�
DJH�EUDFNHW�>�����@��
����'LVSRVDEOH�'LDSHU�&RQVXPSWLRQ�
2QFH�DOO�DYDLODEOH�GDWD�DUH�WDNHQ�LQWR�DFFRXQW��LW�FDQ�EH�HVWLPDWHG�WKDW�D�WRWDO�QXPEHU�
LQ�D�UDQJH�RI�������WR�������GLDSHUV�XVHG�GXULQJ�WKH�HQWLUH�OLIH�RI�WKH�EDE\��7KHUH�DUH�
PDQ\�UHJLRQV�RI�WKH�ZRUOG�WKDW�XVH�IHZHU�GLDSHUV�WKDQ�86$���&KLQD�DQG�5XVVLD�DUH�
JRRG�H[DPSOHV�DV�WKH\�DUH�SUREDEO\�WKH�YHU\�EHVW�DW�SRWW\�WUDLQLQJ���3DUHQWV�LQ�WKHVH�
FRXQWULHV�DUH�DEOH�WR�DFKLHYH�WKLV�JRDO�EHIRUH�WKH�DJH�RI����PRQWKV��LQVWHDG�RI����LQ�
WKH�86$���7KH�UHVW�RI�WKH�ZRUOG�LV�FRQVLGHUHG�VRPHZKHUH�LQ�WKH�PLGGOH�>��@��

7DEOH���$�EDE\¶V�GLDSHU�FRQVXPSWLRQ�>��@�

$JH� $YHUDJH�
8QLWV�'D\�

�����PRQWKV� ����
������PRQWKV� ����
������PRQWKV� ����
������PRQWKV� ����

$SSUR[������XQLWV�EDE\������������������
�
�
�
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����'LVSRVDEOH�%DE\�'LDSHU�0DUNHW�:RUOGZLGH�
*OREDO�+\JLHQH�SURGXFWV�LQFOXGH�GLDSHUV�DQG�SDQWV��VDQLWDU\�SURWHFWLRQ��ZLSHV��
LQFRQWLQHQFH�SURGXFWV��DQG�FRWWRQ�ZRRO�EXGV��:LGHO\�YLHZHG�DV�D�FRPPRGLW\�
SURGXFW��WKH�GLDSHUV�SDQWV�VHFWRU�FDSWXUHV�WKH�ODUJHVW�VKDUH�RI�WRWDO�������K\JLHQH�
SURGXFW�VDOHV�JOREDOO\��IROORZHG�E\�VDQLWDU\�SURWHFWLRQ�ZLWK������
�
,QGXVWU\� JURZWK� LV� KLJKO\� GHSHQGHQW� XSRQ� SRSXODWLRQ�� KRXVHKROG� IRUPDWLRQ� DQG�
LQFRPH��*OREDO�SRSXODWLRQ�KDV�QRZ�VXUSDVVHG���ELOOLRQ��EXW�RQO\�����ELOOLRQ�RI�WKDW�LV�
FRQFHQWUDWHG�LQ�WKH�*��FRXQWULHV��ZKLFK�DUH�H[SHFWLQJ�JURZWK�RI�RQO\�DQRWKHU����LQ�
WKH�QH[W�WZHQW\�\HDUV��7KH�DQQXDO�SRSXODWLRQ�JURZWK�UDWHV�RI�FRPSOHWH�:RUOG��,QGLD��
86$��&KLQD��8.�� -DSDQ� DQG�*HUPDQ\� DUH� JLYHQ� RQ� EHORZ� JUDSK��7KH�SRSXODWLRQ��
HVSHFLDOO\�WKH�ELUWK�UDWHV��LV�YHU\�LPSRUWDQW�LQ�WKH�GLVSRVDEOH�EDE\�GLDSHU�VHJPHQW�RI�
WKH�EXVLQHVV��7KH�JOREDO�K\JLHQH�SURGXFWV�PDUNHW�LV�H[SHULHQFLQJ�D�KHDOWK\�JURZWK�RI�
�����RYHU�WKH�SUHYLRXV�\HDU�>��@��
:KHQ� ORRNHG� DW� WKH� UHJLRQDO� SHUIRUPDQFHV�� 1RUWK� $PHULFD� DQG� :HVWHUQ� (XURSH�
UHSUHVHQWV� D� FRPELQHG� VKDUH� RI� RYHU� ���� RI� WKH� JOREDO� K\JLHQH� SURGXFWV�PDUNHW��
KROGLQJ�QHDUO\�HTXDO�SRUWLRQV�RI�DURXQG�����RI�YDOXH�VDOHV�JOREDOO\��:LWK�WKH�8�6��
ODUJHO\� GLYLGLQJ� VDOHV� LQ� 1RUWK� $PHULFD�� WKH� UHJLRQ� KDV� VHHQ� LWV� PRVW� G\QDPLF�
SHUIRUPDQFH� LQ� WKH� ODVW���� \HDUV�� LQFUHDVLQJ�E\� DQ� H[FHSWLRQDO� ���� LQ� YDOXH� VLQFH�
������+RZHYHU�WKLV�JURZWK�ZDV�UHVWUDLQHG�LQ������DV�D�VORZLQJ�HFRQRP\��:HVWHUQ�
(XURSH� EHQHILWV� IURP�ZHDOWK\� QDWLRQV� VXFK� DV� WKH�8.�� )UDQFH��*HUPDQ\� DQG� WKHLU�
SDUWLFXODUO\�KLJK�FRQVXPHU�VSHQGLQJ�SDWWHUQV��,W�VKRXOG�EH�QRWHG�WKDW�GHYHORSPHQW��LQ�
GROODU�WHUPV��ZDV�VLJQLILFDQWO\�HIIHFWHG�E\�XQIDYRUDEOH�H[FKDQJH�UDWHV�LQ������DQG�D�
YHU\�VWURQJ�(XUR�LQ�������UHVXOWLQJ�LQ�DQ�LQIODWHG��������JURZWK�LQ�WKH�ODWWHU�\HDU��
$W�����LQ�������WKH�$VLD�3DFLILF�UHJLRQDO�VKDUH�FRPHV�LQ�WKLUG��ZLWK�LWV�WKLUG�IDVWHVW�
JURZWK� UDWH� VLQFH� ����� DW� ����� 7KH� UHJLRQ¶V� SHUIRUPDQFH� KDV� EHHQ� VRPHZKDW�
VXEGXHG�E\�WKH�HFRQRPLF�GHSUHVVLRQ�LQ�-DSDQ���
$� ���� VKDUH� SXWV� /DWLQ� $PHULFD� LQ� IRXUWK� SODFH�� ZLWK� $IULFD� DQG� 0LGGOH� (DVW��
(DVWHUQ�(XURSH�DQG�$XVWUDODVLD�DFFRXQWLQJ�IRU�WKH�UHPDLQLQJ������(DVWHUQ�(XUR�KDV�
LQFUHDVHG�LWV�VKDUH�E\�DOPRVW�����VLQFH������WLOO�������DOEHLW�IURP�D�YHU\�ORZ�EDVH�
>��@��
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,Q������WKH�DQQXDO�YROXPH�RI�GLVSRVDEOH�EDE\�GLDSHU�SURGXFWV�VROG�ZDV�HVWLPDWHG�WR�
EH�������ELOOLRQ�XQLWV�ZLWK�DQ�DQQXDO�PDUNHW�YDOXH�LQ������RI�VRPH�����ELOOLRQ�HXURV��
2YHU� WKH� SDVW� �� \HDUV� WKH� WRWDO� (XURSHDQ� EDE\� GLDSHU�PDUNHW� LV� HVWLPDWHG� WR� KDYH�
JURZQ� E\� �������0DQ\� RI� WKH� HVWDEOLVKHG� (XURSHDQ�PDUNHWV� DUH�PDWXUH� QRZ� DQG�
JLYHQ�FXUUHQW�GHPRJUDSKLF�WUHQGV�DUH�RQO\�JURZLQJ�VORZO\��7KH�QHZHU�PDUNHWV�KDYH�
JURZQ�E\����� LQ� WKH�VDPH�SHULRG�DQG�DUH�H[SHFWHG� WR�FRQWLQXH� WR�JURZ� LQ�FRPLQJ�
\HDUV�� 7KH� WRWDO� HVWLPDWHG� YROXPH� RI� LQFRQWLQHQFH� SURGXFWV� VROG� LQ� (XURSH�� WKH�
0LGGOH�(DVW�DQG�$IULFD�LQ������LV�DURXQG���ELOOLRQ�XQLWV�ZLWK�DQ�HVWLPDWHG�UHYHQXH�
YDOXH�WR�PDQXIDFWXUHUV�RI�VRPH�����ELOOLRQ�HXURV�>�����@��
7KH�UHJLRQ�RI�WKH�0LGGOH�(DVW�DQG�1RUWK�$IULFD�LV�FROOHFWLYHO\�NQRZQ�DV�0(1$�DQG�
LQFOXGHV�PDLQO\�WKUHH�DUHDV��*ROI�6WDWH�&RXQWULHV��2WKHU�0LGGOH�(DVW�&RXQWULHV�DQG�
1RUWK�$IULFD��*ROI�6WDWHV�&RXQWULHV�DUH��6DXGL�$UDELD��.XZDLW��4DWDU��2PDQ��8QLWHG�
$UDE�(PLUDWHV�DQG�%DKUDLQ��$OO�RI�WKH�DERYH�OLVWHG�*ROI�6WDWH�&RXQWULHV�OLVWHG�DERYH�
KDV� D� EDE\� GLDSHU�PDUNHW� SHQHWUDWLRQ� RI� RYHU� ����� $V� IRU� WKH� RWKHU�0LGGOH� (DVW�
&RXQWULHV��/HEDQRQ��6\ULD��-RUGDQ��,UDQ��,UDT�DQG�<HPHQ��7KH�PDUNHW�SHQHWUDWLRQ�RI�
WKH� GLVSRVDEOH� EDE\� GLDSHUV� DUH� UHVSHFWLYHO\�� ����� ����� ����� ����� ����� �����
1RUWK�$IULFD�&RXQWULHV��(J\SW��/LE\D��$OJHULD��7XQLVLD�DQG�0RURFFR�KDV�WKH�PDUNHW�
SHQHWUDWLRQ� RI� ����� ����� ����� ����� ���� UHVSHFWLYHO\�� 7KHVH� 0(1$� FRXQWULHV�
FRPSULVH�����PLOOLRQ�SHRSOH��,Q�UHVSHFW�WR�K\JLHQLF�GLVSRVDEOHV��DQ�DQQXDO�ELUWKUDWH�
RI������PLOOLRQ�LOOXVWUDWHV�WKH�SRWHQWLDO�RI�WKHVH�PDUNHWV��0(1$�PDUNHWV�IRU�GLDSHUV�
DUH� SXW� DW� DQ� DQQXDO� ���� ELOOLRQ� SLHFHV� ZLWK� SHQHWUDWLRQ� UDWHV� DYHUDJLQJ� ���� DQG�
YDU\LQJ�����LQ�*XOI�&RXQWULHV�WR�MXVW�����LQ�,UDT�DQG�(J\SW�>��@��
����'LVSRVDEOH�%DE\�'LDSHU�0DUNHW�LQ�7XUNH\�
7KH�PDLQ�DEVRUEHQW�K\JLHQH�SURGXFWV�LQ�7XUNLVK�PDUNHW�DUH�EDE\�GLDSHUV��IHPLQLQH�
FDUH� SURGXFWV� �VDQLWDU\� QDSNLQV�� SDQW\� VKLHOGV�� WDPSRQ��� :HW� ZLSHV�� $GXOW�
,QFRQWLQHQFH� GLDSHUV�� ,QIDQW� SRSXODWLRQ� ������� \HDUV�� DSSUR[� ���� PLOOLRQV� ZLWK� D�
SHUFHQWDJH� RI� ���� RI� WRWDO� SRSXODWLRQ� DQG� KDV� DERXW� ���� LQFUHDVH� SHU� \HDU� >��@��
7XUNH\�KDV� D�SRVLWLYH�JURZWK�RI�SRSXODWLRQ��7KHUH�DUH�DERXW�����PLOOLRQ�QHZ�ERUQ�
HDFK�\HDU� LQ�7XUNH\�ZKLFK�EDVLFDOO\�PHDQ�DERXW�����PLOOLRQ��SRWHQWLDOO\��HYHU\GD\�
GLDSHU�XVHUV�LQ�7XUNH\�>��@��
�
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7DEOH���%DE\�SRSXODWLRQ�LQ�7XUNH\�>��@�

,QIDQW�3RSXODWLRQ�LQ�7XUNH\�
$JH� &KDQJH�

<<HHDDUUVV�� 77RRWWDDOO��
33RRSSXXOODDWWLLRRQQ��

����;;������ ����;;������ ����;;������ ����;;������ ����;;���������� ����;;����������
,,QQFFUUHHDDVVHH��

77RRWWDDOO��
,,QQFFUUHHDDVVHH��

���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
���������� ���������������������� �������������������� �������������������� �������������������� �������������������� �������������������� ������������ ������������
�
$FFRUGLQJ� WR� D� VWXG\� >��@� PDGH� LQ� ODWH� ����� E\� +D\DW� .LP\D�� 7XUNH\¶V� ELJJHVW�
7XUNLVK�SURGXFHU�RI�EDE\�GLDSHUV�SURGXFLQJ�GLDSHUV�XQGHU�0ROIL[�EUDQG�QDPH�� WKH�
PDUNHW�SHQHWUDWLRQ�RI�GLDSHUV�LQ�7XUNH\�LV�DERXW�WR�UHDFK������DQG�KDV�����DQQXDO�
JURZWK�UDWH��6DPH�VWXG\��DGYLFH�DQ�LQVWDOOHG�GLDSHU�SURGXFWLRQ�FDSDFLW\�RI�����ELOOLRQ�
GLDSHUV�SHU�\HDU��%HORZ�WDEOH�JLYHV�DQ�RXWORRN�WR�EDE\�GLDSHU�PDUNHW�

7DEOH���2XWORRN�WR�EDE\�GLDSHU�PDUNHW�LQ�7XUNH\�>��������@�
�
�
�
�
�
3XUFKDVLQJ�SRZHU�SDULW\��333�� LV� WKH�UDWH�RI�FXUUHQF\�FRQYHUVLRQ� WKDW�HTXDOL]HV� WKH�
SXUFKDVLQJ�SRZHU� RI� GLIIHUHQW� FXUUHQFLHV�� LQ� WKLV� FDVH�7XUNLVK�/LUD�� DQG�HOLPLQDWHV�
WKH�GLIIHUHQFHV�LQ�SULFH�OHYHOV�EHWZHHQ�FRXQWULHV��86'�LV�WDNHQ�DV����7KH�LQFUHDVH�LQ�

2XWORRN�WR�'LDSHU�0DUNHW�LQ�7XUNH\�
1XPEHU�RI�EDELHV�������PRQWK�� ����������
0DUNHW�3HQHWUDWLRQ�� ����
$QQXDO�JURZWK�UDWH� ���
,QVWDOOHG�SURGXFWLRQ�FDSDFLW\�
�GLDSHUV�\HDU���� ��������������
&DSDFLW\�XWLOL]HG��GLDSHUV�\HDU���
LQFOXGHV�H[SRUW�YROXPHV� ��������������
0DUNHW�9ROXPH��86'�� ������������
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333�RI�7XUNH\�FDQ�EH�LQWHUSUHWHG�WR�EH�D�VKRZ�RI�WKH�LQFUHDVH�RI�SHRSOH¶V�DELOLW\�WR�
DIIRUG�XVLQJ�GLVSRVDEOH�GLDSHUV�IRU�WKHLU�EDE\���
,Q� DGGLWLRQ� WR� WKH� FRQVXPSWLRQ� RI� GLDSHUV� LQ� 7XUNH\�� LW� LV� DOVR� H[SRUWHG� WR�
QHLJKERULQJ� FRXQWULHV�� 7KH� GLDSHU� LPSRUW� DQG� H[SRUW� YROXPHV� KDYH� EHHQ� REWDLQHG�
IRUP� *RYHUQPHQW� 6WDWLVWLFDO� ,QVWLWXWH� IRUH� FXVWRPV� WDULII� FRGH� ������������� DQG�
���������������7KH�YDOXHV�REWDLQHG�VWDUWLQJ�IURP�\HDU������WLOO�WKH�ILUVW���PRQWKV�
RI������KDV�EHHQ�H[WUDSRODWHG�WR�FRYHU�WLOO�WKH�HQG�RI�\HDU��������

�
7DEOH���,PSRUW�H[SRUW�YROXPHV�RI�EDE\�GLDSHUV�����������86'�>��@�

�
�
�
�
�
�
�
�
�
�
�

�

�
)LJXUH���%DE\�GLDSHU�LPSRUW�H[SRUW�YROXPHV�����������LQ�86'�>��@�
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����'LVSRVDEOH�%DE\�'LDSHU�3URGXFHUV�LQ�7XUNH\�
%HORZ�WDEOH�VKRZV�GLDSHU�SURGXFHUV�LQ�7XUNH\��WKHLU�ORFDWLRQV��QXPEHU�RI�PDFKLQHV�
LQ�RSHUDWLRQ�DQG�UHVSHFWLYH�PDUNHW�VKDUHV��)LJXUH���VKRZV�WKHLU�ORFDWLRQV�RQ�PDS���
7DEOH���'LDSHU�SURGXFHUV��QXPEHU�RI�SURGXFWLRQ�OLQHV�DQG�PDUNHW�VKDUH�LQ�7XUNH\�
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ì�í;îðï<ñ�ò ó�ô õ"ö�÷�ø�ö ùúñ�û î�ñ�û�ñ ü ý�þ ÿ ý����
ì�í;îðï<ñ�ò ó�� õ��	� 
���
��

� ø8î�� � ùúñ�û î�ñ�û�ñ ��� ����� ��þ ÿ �����
ì�í;îðï<ñ�ò ó`ý � ñ����8ö � � ö"!�� ö8û�$# %&� ñ�ò ÷�'�� ùúñ�û î�ñ�û�ñ � ô8þ ÿ�ô ���
ì�í;îðï<ñ�ò ó�� ( '�ø"� ñ)�õ"ö�÷�ø�ö ùúñ�û î�ñ�û�ñ ��� ����� ô8þ ÿ�ô ���
ì�í;îðï<ñ�ò ó�� # % � ñ�ò ÷�'�� ùúñ�û î�ñ�û�ñ ý
ì�í;îðï<ñ�ò ó ü � % � ñ�ò ÷�'�� ùúñ�û î�ñ�û�ñ �
ì�í;îðï<ñ�ò ó�*,+.- ñ�ï<ñ8ø&ñ�û0/ ùúñ�û î�ñ�û�ñ �
ì�í;îðï<ñ�ò ó�1 2`ñ�ó�%Xö8û0� ìJö�ò�� û�ñ"�

+"ò<ñ�� í	� � ñ ý
ì�í;îðï<ñ�ò ó.354 ö�û 
�ö�ø�
�í�ó	�
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ùúñ�û î�ñ�û�ñ ý

ì�í;îðï<ñ�ò ó�ô8þ � ö8ó�� � 
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# % � ñ�ò ÷�'�� ùúñ�û î�ñ�û�ñ �
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ì�í;îðï<ñ�ò ó�ô�� 2ðñ�û�ñ�î�ñ�ò.�

2ðí�ò ó<ñ
ìJö�ò�� û�ñ"�
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ì�í;îðï<ñ�ò ó�ô � +.- ñ�ò<ñ&ÿ
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ì�í;îðï<ñ�ò ó�ô"* 9 ñ�û�ñ�î�� -;ö8ûXö:�

# % � ñ�ò ÷�'�� ùúñ�û î�ñ�û�ñ �
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ì�í;îðï<ñ�ò ó���þ @�A�ñ�
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7KH� &RPSDQ\� QDPHV� KDYH� EHHQ� PDVNHG� EHFDXVH�� LW� LV� SRVVLEOH� WKDW� VRPH� RI� WKH�
LQIRUPDWLRQ� SURYLGHG� KHUHLQ� PD\� EH� FRQILGHQWLDO� IRU� VRPH� RI� WKH� FRPSDQLHV�� 7KH�
LQIRUPDWLRQ� SURYLGHG� LQ� WHUPV� RI� WKH� QXPEHU� RI� OLQHV� DQG� WKH� UHVSHFWLYH� PDUNHW�
VKDUHV�KDV�EHHQ�REWDLQHG�GXULQJ�IDFH�WR�IDFH�FRPPXQLFDWLRQV�PDGH�SHRSOH�LQYROYHG�
LQ� WKH� LQGXVWU\� DV�ZHOO� DV� WKH� GLJLWDO� DQG� SULQWHG�PHGLD�� 7KHUH� DUH� DERXW� ��� EDE\�
GLDSHU� SURGXFHUV� LQ� 7XUNH\� DQG� QHZ� FRPSDQLHV� DUH� HQWHULQJ� WR� PDUNHW�� /RFDWLRQ��
JHRJUDSKLF� UHJLRQ� WKH\� RSHUDWH� DW�� QXPEHU� RI� EDE\� GLDSHU� PDQXIDFWXULQJ� OLQHV� LQ�
RSHUDWLRQ��7KH�QXPEHUV�PHQWLRQHG� LQ�SDUHQWKHVLV�DUH� WKH� OLQHV�HLWKHU�DW� LQVWDOODWLRQ�
SKDVH�RU�LW�KDV�EHHQ�SXUFKDVHG�EXW�QRW�\HW�GHOLYHUHG��7KH�FDSDFLW\�DPRQJ�UHJLRQV�LV�
SURYLGHG�LQ�7DEOH�������3URGXFHUV�LQ�7XUNH\�DUH�PRVWO\�ORFDWHG�DW�0DUPDUD�5HJLRQ��
HVSHFLDOO\�WKH�FRPSDQLHV�ZLWK�KLJKHU�SURGXFWLRQ�FDSDFLWLHV�>��������@��

7DEOH���%DE\�GLDSHU�FDSDFLW\�DPRQJ�JHRJUDSKLF�UHJLRQV�RI�7XUNH\�
&DSDFLW\�$PRQJ�5HJLRQV��GLDSHUV�RQO\��

0DUPDUD�5HJLRQ� ����������
6RXWKHUQ�$QDWROLD�5HJLRQ� /HVV�WKDQ�����
0HGLWHUUDQHDQ�5HJLRQ� /HVV�WKDQ�����
&HQWUDO�$QDWROLD�5HJLRQ� /HVV�WKDQ�����
$HJHDQ�5HJLRQ� /HVV�WKDQ����
%ODFN�6HD�5HJLRQ� /HVV�WKDQ����
(DVWHUQ�$QDWROLD�5HJLRQ� /HVV�WKDQ����
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)LJXUH���/RFDWLRQV�RI�EDE\�GLDSHU�SURGXFHUV�LQ�7XUNH\�
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����'LVSRVDEOH�%DE\�'LDSHU�3ULFHV�LQ�7XUNH\�
7KH� SULFHV� DUH� REWDLQHG� E\�PDNLQJ� D� VXSHUPDUNHW� VXUYH\�� )LUVW�� SULFHV� KDYH� EHHQ�
REWDLQHG�IURP�5HDO�6XSHUPDUNHW�ZKLFK�LV�RQH�RI�WKH�ELJJHVW�VXSHUPDUNHWV�RI�WKH�FLW\��
7KHQ�SULFHV�DYDLODEOH�DW�<LPSDV�6XSHUPDUNHW��D�GLVWULFW�PDUNHW�DQG�ILQDOO\�IURP�WKH�
*D]LDQWHS�ZKROHVDOHU¶V�PDUNHW�KRXVH�KDV�EHHQ�QRWHG��0LQLPXP�SULFHV�IRU�WKH�VDPH�
GLDSHU� VL]H� DQG� SDFN� VL]H� KDV� EHHQ� WDNHQ� DV� UHIHUHQFH� SULFH� DQG� WKH� VXPPDUL]HG�
SULFLQJ�WDEOH�KDV�EHHQ�SURYLGHG�DW�7DEOH����

7DEOH���&RPSDQLHV�GLDSHU�HQG�XVHU�SULFHV�DYDLODEOH�LQ�WKH�VXSHUPDUNHWV�
�

$YHUDJH�(QG�8VHU�0DUNHW�3ULFHV�IRU�0DMRU�6L]HV�
�86'�GLDSHU����9$7�GLVFRXQWHG��0DQXIDFWXUHU� %UDQG�QDPH� 1HZ�

ERUQ� 0LQL� 0LGL� 0D[L� -XQLRU�
3	*� 3DPSHUV� ������� ������� ������� ������� �������
.&� +XJJLHV� �� ������� ������� ������� �������

+D\DW�.LP\D� 0ROIL[� �� ������� ������� ������� �������
2QWH[� &DQEHEH� �� ������� ������� ������� �������
(Y\DS� (Y\EDE\� ������� ������� ������� ������� �������
5R]L� /RYH�%DE\� �� ������� ������� ������� �������
3DNVHO� %HELNR� �� ������� ������� ������� ��

.&�2YLVDQ� 3HGR� �� ������� ������� ������� �������
0HOLWD� 3XSH� �� ������� ������� ������� ��
+D]HO� 1LQQL�%HEH� �� ������� ������� ������� ��
(UXVOX� 6OHHS\� �� ������� ������� ������� ��

1R�1DPH� 1R�1DPH� �� ������� ������� ������� ��
3DNWHQ� 2QOHP�-R\IXO� �� ������� ������� ������� �������

1R�1DPH� %HOOR� �� ������� ������� �� ��
%HUNH� 3XI\� �� �� �� ������� ��

� $YHUDJH�3ULFH�� ������� ������� ������� ������� �������
� 0D[��3ULFH��� ������� ������� ������� ������� �������
� 0LQ��3ULFH�� ������� ������� ������� ������� �������
�
7KH�VHFRQG�LQIRUPDWLRQ�VRXUFH�IRU�SULFLQJ�LV�D�EDE\�GLDSHU�SURGXFHU�ZKR�GRHV�H[SRUW�
VRPH�SDUW�RI�WKHLU�SURGXFWLRQ�WR�0LGGOH�(DVW��7KH�SULFH�REWDLQHG�IURP�WKLV�VRXUFH�LV�
�����86'�IRU�����GLDSHUV��'HWDLOV�KDYH�EHHQ�JLYHQ�DW�7DEOH�����

7DEOH���%DE\�GLDSHU�VDOHV�SULFH�WR�0LGGOH�(DVW�PDUNHW�
�

��6DOHV�3ULFH�
3DFNV�SHU�
VWDFN�

'LDSHUV�SHU�
SDFN�

7RWDO�QXPEHU�RI�
GLDSHUV�SHU�

VWDFN�
6DOHV�SULFH�
SHU�VWDFN�
�86'��

8QLW�SULFH�
�86'�GLDSHU��

�� ��� ���� ����� ��������
�
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���7(&+1,&$/�	�23(5$7,21$/�)($6,%,/,7<�
����5DZ�0DWHULDOV�
$�GLDSHU�FRQVLVWV�RI�VHYHUDO�PDWHULDOV�WKDW�UHTXLUH�D�YHU\�JRRG�VXSSO\�FKDLQ�
PDQDJHPHQW��%HORZ��WDEOH�VKRZV�WKHVH�FRVW�HOHPHQWV��WKHLU�XVDJH�SHU�D�PHGLXP�VL]H�
GLDSHU�DQG�XQLW�PDWHULDO�FRVW�RI�D�GLDSHU���
�

7DEOH����0DWHULDOV�XVHG�LQ�GLDSHUV�DQG�SRWHQWLDO�YHQGRUV�
�

0DWHULDOV� 8VH�SHU�
'LDSHU� 6SHFV� 3RWHQWLDO�9HQGRUV�

)OXII�SXOS� ��� J� 1�$� /HQ]LQJ��6&$�)RUHVW�
3URGXFWV��

7H[WLOH�%DFNVKHHW��606��
�/DPLQDWHG�ILOP�RU�SRO\HWK\OHQH�
ILOP�FDQ�EH�DOWHUQDWLYH��

����� P�� ��� J�P { �
*XOVDQ��*HQHUDO�
1RQZRYHQV��3HJDV��
'XQRXU��$YJRO��

7RSVKHHW��66�RU�666�
VSXQERQG��RU�WKHUPRERQG��
K\GURSKLOLF�VXUIDFWDQW�WUHDWHG�� ���� P�� ��� J�P { �

*XOVDQ��*HQHUDO�
1RQZRYHQV��7HODVLV��
3HJDV��'XQRXU��
$YJRO��

/HJ�&XII�0DWHULLDO��606�
QRQZRYHQ�� ����� P�� ��� J�P { � *XOVDQ��3HJDV��

'XQRXU��$YJRO��
$FTXLVLWLRQ�/D\HU�0DWHULDO�
�+LJK�ORIW�QRQZRYHQ�� ����� P�� ��� J�P { �

)UHXGHQEHUJ��
/\RFHOO��7HODVLV��
7UDGHJDU��

(ODVWLFV�	�/\FUD� ����� J� 1�$�
'XSRQW��
)UHXGHQEHUJ��5DGLFL�
6SDQGH[��

)URQWDO�7DSH� ����� OP� ��� J�P { � %HQWR���0���������������
.R�$VLD��

6XSHU�$EVRUEDQW�3URGXFW�
�6$3�� �� J� 1�$�

$PFRO��$WDILD��
%$6)��%D\HU��'RZ�
&KHPLFDO��'HJXVVD��
/\VDF��

*OXH��+RW�0HOW�$SSOLFDWLRQ�� ���� J� 1�$� %D\HU��&RJQLV��
�
�
�
�
�
�
�
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����)DFLOLW\�/RFDWLRQ�
0DQ\�IDFWRUV� LQIOXHQFH� ORFDWLRQ�GHFLVLRQV��+RZHYHU�� LW�RIWHQ�KDSSHQV� WKDW�RQH�RU�D�
IHZ�IDFWRUV�DUH�VR�LPSRUWDQW�WKDW�WKH\�GRPLQDWH�WKH�GHFLVLRQ��,Q�WKLV�DQDO\VLV�WKH�PRVW�
LPSRUWDQW�IDFWRUV�KDV�EHHQ�GHWHUPLQHG�DQG���VLWH�DOWHUQDWLYHV�DUH�LGHQWLILHG��7KHVH�DUH�
,VWDQEXO�� .RFDHOL� DQG� .LOLV�� 7KH� VHOHFWLRQ� RI� WKH� ORFDWLRQ� LV� EDVHG� RQ� $QDO\WLFDO�
+LHUDUFK\� 3URFHVV� �$+3�� PRGHO� GHYHORSHG�� %HORZ� ILJXUH� VKRZV� WKH� ORFDWLRQ�
VHOHFWLRQ�PRGHO�IRU�EDE\�GLDSHU�SURGXFWLRQ�LQ�$+3�IUDPHZRUN��7KH�VHOHFWLRQ�IDFWRUV�
VKRZQ�LQ�HDFK�ER[�RQ�EHORZ�WDEOH�KDV�EHHQ�HYDOXDWHG�DQG�WKH�HYDOXDWLRQV�DUH�WDNHQ�
DV�LQSXW�WR�D�VRIWZDUH��7KH�VRIWZDUH�KDV�DQDO\]HG�WKH�SUHIHUHQFHV�ZLWK�UHVSHFW�WR�WKH�
JRDO��VHOHFWLRQ�RI�ORFDWLRQ�IRU�EDE\�GLDSHU�PDQXIDFWXULQJ�LQYHVWPHQW��DQG�WKH�UHVXOWV�
WKDW�WKH�LQYHVWPHQW�VKDOO�EH�ORFDWHG�DW�.LOLV��
�

)LJXUH���/RFDWLRQ�VHOHFWLRQ�PRGHO�LQ�$+3�IUDPHZRUN�
�

/RFDWLRQ�6HOHFWLRQ�IRU�%DE\�'LDSHU�3URGXFWLRQ�

���
0DUNHW� /DERU�

5HODWHG�
6XSSO\���
6XSSRUW�
5HODWHG�

,QFHQWLYHV�
	�7D[�
([FHSWLRQV�

2WKHUV�

3UR[LPLW\�
WR�WKH�
PDUNHW�

g�h�ikj$l m n m&n h�o �
DW�WKH�
PDUNHW�

p�q$r	n s r8t$n s n m u �
RI�TXDOLILHG�
SHUVRQDO�

&RVW�RI�
/DERU�

3UR[LPLW\�
WR�UDZ�
PDWHULDO�
VRXUFHV�

v)w r8o$x6j$h w m&r m n
h�o �
SRVVLELOLWLHV�
y.z�m0x�h�z w�{ l	|
x6z�j�j�h w m&n o�} �
VHUYLFHV�
DYDLODELOLW\�

&RVW�RI�
ODQG�	�{ h�o$x6m w z { m&n h�o �
&OLPDWH�
&RQGLWLRQV�

/RFDO�
OLPLWDWLRQV�j$h�x"x�n t$n s n m n l�x �

&RVW�DQG�
VWDELOLW\�RI�
8WLOLWLHV�

(QYLURQPHQW�
5HJXODWLRQV�

����*
RDO

�
���0

DLQ
�

&U
LWHU

LD�
�

�����
��6X

E�&
ULWH

ULD
�
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����7HFKQRORJ\�6HOHFWLRQ�

$V� D� SDUW� RI� WKH� WHFKQLFDO� IHDVLELOLW\�� LW� KDV� EHHQ� GHFLGHG� WR� WDNH� �� PDFKLQHU\�
PDQXIDFWXUHUV� DV� UHIHUHQFH�� 2QH� RI� WKHP� KDV� EHHQ� VHOHFWHG� RXW� RI� WKH� WKUHH� ELJ�
SOD\HUV�RI�WKH�EDE\�GLDSHU�PDFKLQHU\�LQGXVWU\��2QH�RI�WKHP�KDV�EHHQ�VHOHFWHG�IRUP�
WKH�ELJJHVW�EDE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\�PDQXIDFWXUHU�RI�&KLQD��$QG� WKH� ODVW�
RQH�KDV�EHHQ�VHOHFWHG�IURP�7XUNH\��DV�D�ORFDO�YHQGRU���

7HFKQLFDO� VSHFLILFDWLRQV�DQG�TXRWDWLRQV�KDYH�EHHQ� UHTXHVWHG�IURP� WKHVH�FRPSDQLHV�
DQG� HYDOXDWHG��$� FDQGLGDWH� V\VWHP�0DWUL[� KDV� EHHQ� IRUPHG� WR� VHH� VLPLODULWLHV� DQG�
GLIIHUHQFHV� EHWZHHQ� FDQGLGDWH� V\VWHPV�� ,W� KDV�EHHQ�PDGH�E\�EUDLQVWRUPLQJ�DQG�E\�
PHDQV�RI�D�JURXS�GLVFXVVLRQ��
�

7DEOH����&DQGLGDWH�6\VWHP�0DWUL[�XVHG�LQ�WHFKQRORJ\�VHOHFWLRQ�

�
'HWHUPLQDWLRQ� RI� WKH� WHFKQRORJ\� WR� PRYH� IRUZDUG� KDV� EHHQ� PDGH� E\� PDNLQJ� D�
FRVW�EHQHILW�DQDO\VLV��7KH�VHOHFWLRQ�FULWHULRQV�ZHUH�DV� IROORZV��SURGXFWLRQ�FDSDFLW\��
SURGXFWLYLW\�� WLPH� QHHGHG� IRU� VL]H� FKDQJHV�� SUR[LPLW\� WR� PDFKLQHU\� VXSSOLHUV��
FXVWRPHU� VHUYLFH�DQG�VXSSRUW�� OHDG� WLPH�RI� WKH�PDFKLQHU\�DQG� ILQDOO\�VXLWDELOLW\�RI�
WKH� PDFKLQHU\� WR� WKH� VWUDWHJ\� GHYHORSHG� LQ� WKH� PDUNHW� DVVHVVPHQW� VHFWLRQ�� 7KH�
HYDOXDWLRQ� RI� WKHVH� FULWHULRQV� LV� PDGH� E\� D� JURXS�� 7KH� LPSRUWDQFH� OHYHO� RI� HDFK�

~��"�6� �6� � � � � � � � � � ~��6����� ���0� ��� ~��6���"� �"�0� ���
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FULWHULD� LV� GHILQHG� E\� WKH�PHPEHUV��$FFRUGLQJ� WR� WKH� SURYLGHG� YDOXHV� WKH�ZHLJKHG�
DQG�QRUPDOL]HG�SULRULWLHV�KDV�EHHQ�FDOFXODWHG�DQG�WKHVH�ILJXUHV�KDV�EHHQ�GLYLGHG�E\�
WKH�QRUPDOL]HG�YDOXHV�RI�PDFKLQHU\�FRVWV��%\�GRLQJ�VR�WKH�EHQHILW���FRVW�DQDO\VLV�LV�
FRPSOHWHG��%HORZ�WDEOH�VKRZV�WKH�ZHLJKHG�QRUPDOL]HG�SULRULWLHV�DQG�WKHLU�UDWLRV��

�
7DEOH����%HQHILW�&RVW�UDWLR�IRU�WKH�VHOHFWLRQ�RI�EDE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\�

��
�
�
�
�
�
����&DSDFLW\�
7KH� GLDSHU� SURGXFWLRQ� FDSDFLW\� RI� WKH� OLQH� VHOHFWHG� LV� ���� GLDSHUV� SHU� PLQXWH��
+RZHYHU�WKLV�LV�WKH�PD[LPXP�RXWSXW�RI�WKH�PDFKLQH�GHILQHG�IRU�VPDOO�VL]H�GLDSHUV��
7KH� FDOFXODWLRQV� PDGH� RQ� WKLV� DQDO\VLV� EDVH� RQ� D� PHGLXP� VL]H� SURGXFW� WKDW� KDV�
PHGLXP� FRPSOH[LW\�� 7KH� FDSDFLW\� IRU� WKLV� SURGXFW� UDQJHV� ���� WR� ���� GLDSHUV� SHU�
PLQXWH��)RU�FDOFXODWLRQ�SXUSRVHV��VRPH�FHUWDLQ�ILJXUHV�KDV�WR�EH�GHILQHG�RU�DVVXPHG��
7KH�LQSXW�RI�D�GLDSHU�SURGXFHU�ZDV�WDNHQ�DV�UHIHUHQFH�LQ�PDNLQJ�WKHVH�DVVXPSWLRQV�
DQG� GHWHUPLQDWLRQV��7KH� FDSDFLW\� YDOXH� KDV� EHHQ� WDNHQ� DV� ���� GLDSHUV�SHU�PLQXWH��
7KH�HIILFLHQF\�KDV�EHHQ�WDNHQ�DV������:RUNLQJ�KRXUV�SHU�GD\�LV����KRXUV�E\���VKLIWV�
UXQQLQJ��+RZHYHU�HIIHFWLYH�UXQQLQJ�RI�WKH�OLQH�SHU�GD\�KDV�EHHQ�WDNHQ�DV����ò�KRXUV�
JLYHQ� WKH�IDFW� WKDW� WKH�PDFKLQH�KDV� WR�VWRS�IRU� VHW�XSV�� VL]H�FKDQJHV��FOHDQLQJ�� UDZ�
PDWHULDO�IHHGLQJ��UROO�FKDQJHV��PDLQWHQDQFH�DQG�VLPLODU�SXUSRVHV��:KHQ�FDOFXODWLRQ�
LV� PDGH� DFFRUGLQJ� WR� WKHVH� ILJXUHV�� WKH� OLQH� UHDFKHV� DERXW� ��� PLOOLRQ� GLDSHUV� SHU�
PRQWK���
�
����2UJDQL]DWLRQ�
)RU� D� PDFKLQHU\� ZLWK� D� FDSDFLW\� RI� ���� WR� ���� PDFKLQH�� WKHUH� LV� D� FRQVLGHUDEOH�
DPRXQW�RI�SHUVRQ�LV�UHTXLUHG�WR�EH�DEOH�WR�UXQ�WKH�V\VWHP����KRXUV�FRQWLQXRXVO\��2QH�
RI�WKH�PRVW�LPSRUWDQW�IDFWRUV�DIIHFWLQJ�WKH�QXPEHU�RI�SHRSOH�UHTXLUHG�WR�UXQ�D�GLDSHU�
OLQH�KDV�WR�GR�ZLWK�WKH�FRXQW�RQ�WKH�SDFNDJH�DQG�ZHDWKHU�RU�QRW�DXWRPDWLF�SDFNDJLQJ�
HTXLSPHQW� LV� XVHG�� 7KH� GLDSHU� PDFKLQHU\� ZLOO� QHHG� �� RSHUDWRUV� DQG� �� KHOSHU�� $�

&DQGLGDWH�� &DQGLGDWH�� &DQGLGDWH��
%HQHILWV�� ����� ����� �����
&RVWV ����� ����� �����

����� ����� �����%HQHILW���&RVW�UDWLR
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W\SLFDO� PDFKLQH� ZLWK� PDQXDO� SDFNDJLQJ� ZLOO� QHHG� DERXW� �� SHRSOH� SHU� VKLIW�� LI�
DXWRPDWLF� SDFNDJLQJ� LV� XVHG�� WKH� QHHG�ZRXOG� EH� RQO\� DERXW� �� SHU� VKLIW��$OO� WKHVH�
SHRSOH�DUH�MXVW�IRU�WKH�GLUHFW�ODERU�LQ�OLQH��LW�LV�QHFHVVDU\�WR�KDYH�PRUH�SHRSOH�WR�UXQ�
WKH�ODERUDWRU\��WKH�GLDSHU�LQVSHFWLRQV��WKH�VSDUH�SDUWV�URRP��WKH�LQVWUXPHQWDWLRQ��WKH�
ILQLVKHG�SURGXFWV�ZDUHKRXVH�� WKH� UDZ�PDWHULDO�ZDUHKRXVH�� LQ�DGGLWLRQ� WR� WKH� HQWLUH�
HQJLQHHULQJ� LQIUDVWUXFWXUH� UHTXLUHG� WR� UXQ� DQ� HIILFLHQW� IDFWRU\��$� W\SLFDO� GLDSHU�
IDFWRU\�UXQQLQJ�RQO\�RQH�GLDSHU�PDFKLQH�DW�����WR�����GLDSHUV�SHU�PLQXWH�DQG�WKUHH�
VKLIWV�SHU�ZHHN��IXOO�FDSDFLW\��ZLWK�PDQXDO�SDFNDJLQJ�DQG�XVLQJ�D�W\SLFDO�FRXQW�RI����
GLDSHUV�SHU�EDJ��ZLOO�UHTXLUH�DERXW����SHRSOH�>��@���
7DNLQJ�DOO�WKHVH�LQWR�FRQVLGHUDWLRQ��WRJHWKHU�ZLWK�WKH�LQSXW�RI�D�GLDSHU�SURGXFHU��WKH�
EHORZ�WDEOH�LV�IRUPHG��,W�VKRZV�WKH�QXPEHU�RI�SHRSOH�WKDW�KDV�EHHQ�GHILQHG�WR�UXQ�WKH�
EDE\�GLDSHU�SURGXFWLRQ�SODQW�VPRRWKO\��

7DEOH����3HUVRQQHO�UHTXLUHG�UXQQLQJ�WKH�GLDSHU�SURGXFWLRQ�OLQH�VPRRWKO\�

+XPDQ�5HVRXUFHV�� 1XPEHU�RI�
3HUVRQQHO�

��*HQHUDO�0DQDJHU� ��
��SODQW�PDQDJHU�ZRUNV�GD\�WLPH� ��
��HQJLQHHU�ZRUNV�GD\�WLPH�� ��
��FKLHI�RI�SURGXFWLRQ�;��VKLIWV� ��
��RSHUDWRU�;��VKLIWV��DXWRPDWLF�SDFNLQJ�� ���
��ODE�WHFKQLFLDQ�;���VKLIWV�� ��
��5DZ�0DWHULDO�DQG�ILQLVKHG�SURGXFW�ZDUHKRXVH�;���VKLIWV� ��
��0HFKDQLF�IRU�VHW�XS�	�PDLQWHQDQFH�� ��
��VDOHV�PDQDJHU�DQG���VDOHV�DVVLVWDQW� ��
��DVVLVWDQW�ZRUNV�GD\�WLPH�� ��
��GULYHUV�ZRUN�WKURXJKRXW�WKH�GD\�� ��
��$FFRXQWDQW� ��

7RWDO��� ���
�
�
�
�
�
�
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��),1$1&,$/�$1'�&200(5&,$/�)($6,%,/,7<�
����3URGXFW�&RVWLQJ�
,Q� WKLV� VHFWLRQ�FRVW�RI�D�VLQJOH�GLDSHU� LV�FDOFXODWHG��7DEOH���ZDV�SURYLGHG� WKH�VDOHV�
SULFH� ZKLOH� WDEOH� �� ZDV� VKRZV� WKH� PDWHULDO� FRVWLQJ�� � %HORZ� WDEOH� VKRZV� WKH� FRVW�
FRQWULEXWLRQ�HOHPHQWV�RI�D�EDE\�GLDSHU��
7DEOH����&RVW�FRQWULEXWLRQ�HOHPHQWV�RI�D�EDE\�GLDSHU�

&RVW�(OHPHQWV� 86'�PRQWK� 86'�GLDSHU� 3HUFHQWV�
&RVW�RI�WKH�PDWHULDO�RQO\� �������� �������� ����
/DERU� ������� �������� ���
'HSUHFLDWLRQ�	�DPRUWL]DWLRQ� ������� �������� ���
&RVW�RI�SURGXFWLRQ��RWKHUV�� ������ �������� ���
&RVW�RI�SDFNLQJ�PDWHULDO��
WUDQVSRUWDWLRQ��SXUFKDVLQJ�	�
KDQGOLQJ«HWF�

������� �������� ���
&RVW�RI�VDOHV�PDUNHWLQJ�DQG�SURPRWLRQ� ������� �������� ���
2WKHU�JHQHUDO�H[SHQVHV� ������� �������� ���

7RWDO�&RVW��� �������� �������� 86'�GLDSHU�
�

����&DOFXODWLRQ�RI�7KHRUHWLFDO�3URILW�IRU�%DE\�'LDSHU�3URGXFWLRQ�
7KLV� VHFWLRQ� LV� WR�PDNH�D�FDOFXODWLRQ�EDVHG�RQ� WKH� IXOO� FDSDFLW\� IRU�D�PHGLXP�VL]H�
EDE\�GLDSHU�SURGXFWLRQ��7KH�FDSDFLW\��FRVW�DQG�VDOHV�SULFH�DUH�REWDLQHG�IURP�SUHYLRXV�
VHFWLRQV� RI� WKH� DQDO\VLV�� +RZHYHU� WKLV� LV� D� ����� FDSDFLW\�� IXOO� WLPH� UXQQLQJ�
FDOFXODWLRQV��ZKLFK�GRHV�QRW�QHFHVVDULO\�VKRZV�WKH�DFWXDO�FRQGLWLRQV��

7DEOH����$QQXDO�SURILW�FDSDELOLW\�DVVXPLQJ�D�IXOO�WLPH�UXQ�\HDU�DURXQG��

6DOHV�3ULFH� ���������� 86'�GLDSHU�
&RVW� ���������� 86'�GLDSHU�
&DSDFLW\��PHGLXP�VL]H�� ����������� 'LDSHUV�PRQWK�
3URILW� ���������� 86'�GLDSHU�
0RQWKO\�SURILW�� ������� 86'�PRQWK�
$QQXDO�SURILW��WKHRUHWLFDO�� ���������� 86'�\HDU�

�
�
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����&DOFXODWLRQ�RI�%UHDN�(YHQ�3RLQW�
7R�EH�DEOH�WR�PDNH�D�EUHDNHYHQ�DQDO\VLV��WKH�SURMHFWHG�IL[HG�DQG�YDULDEOH�RSHUDWLQJ�
FRVWV�KDYH�WR�EH�LGHQWLILHG��)L[HG�FRVWV�DUH�WKH�FRVWV�WKDW�UHPDLQ�FRQVWDQW�UHJDUGOHVV�
RI�WKH�QXPEHU�RI�VDOHV��9DULDEOH�FRVWV�YDU\�GHSHQGLQJ�XSRQ�WKH�YROXPH�RI�SURGXFWLRQ�
DQG�VDOHV���

7DEOH����%UHDN�HYHQ�DQDO\VLV�

%UHDNHYHQ�$QDO\VLV�
7RWDO�IL[HG�FRVWV� � ������� 86'�PRQWK�
9DULDEOH�&RVWV� � �������� 86'�GLDSHU�

6DOHV�3ULFH� � �������� 86'�GLDSHU�
%UHDN�(YHQ� � ���������� SLHFHV�PRQWK�

�
����,QYHVWPHQW�3HULRG�&RVWV�
%HORZ� WDEOH� VKRZV� WKH� H[SHQVHV� WKDW� QHHG� WR� EH� GRQH� EHIRUH� WKH� OLQH� JHWV� LQWR�
FRPPHUFLDO�SURGXFWLRQ��

7DEOH����&RVWV�LQFXUUHG�GXULQJ�WKH�SKDVH�RI�LQYHVWPHQW�

3URMHFW�&RVWLQJ� 86'�
%DE\�GLDSHU�SURGXFWLRQ�PDFKLQHU\� ����������
%DE\�GLDSHU�DXWRPDWLF�SDFNLQJ�HTXLSPHQW� ����������
$X[LOLDU\�DQG�DQFLOODU\�HTXLSPHQW� ���������
&RVW�RI�WKH�ODQG�DQG�FRQVWUXFWLRQ�LQ�.LOLV�������P��� ����������
)RUNOLIW�WUXFN�DQG�D�SHUVRQQHO�VHUYLFH�YDQ� ���������
2WKHU�H[SHQGLWXUHV�SURMHFW�DQDO\VLV��HTXLSPHQW�WUDQVSRUWDWLRQ�
DQG�LQVXUDQFH��FXVWRPV�FOHDUDQFH�DQG�LPSRUWDWLRQ�FRVWV��
XQH[SHFWHG�FRVWV��WRROV�IRU�LQVWDOODWLRQ��

���������
&RVW�RI�,QVWDOODWLRQ�DQG�VWDUW�XS� �������

7RWDO��� �����������86'�
��
�
�
�
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����6FHQDULR�$QDO\VLV�����\HDU�SURGXFWLRQ�DQG�VDOHV�SURMHFWLRQ�
$� VFHQDULR� LV� EXLOW� XQGHU� FHUWDLQ� FRQGLWLRQV�� ,W� VKRXOG� EH� QRWHG� WKDW� VLQFH� WKLV�
IHDVLELOLW\�DQDO\VLV�GRHV�QRW�LQFOXGHV�WKH�XQFHUWDLQW\��WKHUH�VKRXOG�EH�D�ULVN�DQDO\VLV�
EH�PDGH�EHIRUH�DQ\�LQYHVWPHQW�GHFLVLRQ�LV�JLYHQ��

7DEOH������\HDU�SURGXFWLRQ�DQG�VDOHV�SURMHFWLRQ�
�

��±<HDU�3URMHFWLRQ�
�� <HDU��� <HDU��� <HDU���
3ULFH�SHU�XQLW� �������� �������� ��������
8QLW�6DOHV��PRQWK�� ���������� ����������� �����������
5HYHQXHV��PRQWK�� �������� �������� ����������
)L[HG�&RVWV��SHU�PRQWK�� ��������� ��������� ��������
9DULDEOH�&RVWV�SHU�XQLW� ���������� ���������� ���������
'HSUHFLDWLRQ��PRQWK�� ��������� ��������� ��������
7D[HV��WD[�LQFHQWLYH�� ��� ��� ��
1HW�,QFRPH��PRQWK�� ������� ������� ��������
1HW�,QFRPH��\HDU�� �������� �������� ����������

�
$QRWKHU� YLHZ� RI� WKH� DERYH� SURYLGHG� WDEOH� LV� WKH� RSHUDWLRQ� WHUP� H[SHQVHV�� %HORZ�
WDEOH�VKRZV�WKH�H[SHQVHV�LQFXUUHG�GXULQJ�WKH�SURMHFWHG���\HDU�SHULRG��

7DEOH����3URMHFWHG�RSHUDWLQJ�WHUP�FRVWV�

� <HDU��� <HDU��� <HDU���
5DZ�PDWHULDOV� ���������� ���������� ����������
$QFLOODU\�UDZ�PDWHULDOV�� �������� �������� ��������
(QHUJ\� ������� �������� ��������
/DERU�� �������� �������� ��������
0DLQWHQDQFH�� ������� ������� �������
*HQHUDO�([SHQVHV�� �������� �������� ��������
$PRUWLVDWLRQ�� �������� �������� ��������
&RVW�RI�VDOHV�DQG�PDUNHWLQJ�� �������� �������� ��������
<HDUO\�RSHUDWLQJ�H[SHQVHV�WRWDO��86'�� ���������� ���������� �����������
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7DEOH����3URMHFWHG�WHUP�LQFRPH�WDEOH�

� <HDU��� <HDU��� <HDU���
8QLW�VROG�SHU�\HDU� ������������ ������������ ������������
8QLW�VDOHV�SULFH��86'�GLDSHU�� �������� �������� ��������
<HDUO\�,QFRPH��86'�� ���������� ���������� �����������
<HDUO\�2SHUDWLQJ�([SHQVHV� ���������� ���������� �����������
1HW�,QFRPH��86'�PRQWK�� ������� ������� ��������
1HW�,QFRPH��86'�\HDU�� �������� �������� ����������
�
����3D\EDFN�DQDO\VLV�
3D\EDFN�DQDO\VLV�VKRZV�ZKHQ�WKH�EDE\�GLDSHU�SURGXFWLRQ�LQYHVWPHQW�ZRXOG�SD\�IRU�
LWVHOI��7KH�DPRXQW�SD\DEOH�KDV�EHHQ�WDNHQ�DV�86'�������������DQG�D�FDOFXODWLRQ�KDV�
EHHQ�PDGH��,W�KDV�EHHQ�FDOFXODWHG�DV�IROORZV��

7DEOH����3D\EDFN�DQDO\VLV�DFFRUGLQJ�WR���\HDU�SURMHFWLRQ�

���������� ILUVW�LQYHVWPHQW�FRVW�
���� <HDUV��LQ�GHFLPDOV��3D\EDFN�

$QDO\VLV� ��� PRQWKV�
�
����&DVK�IORZ�VFKHGXOH�
$FFRUGLQJ� WR� WKH� ��\HDU� SURMHFWLRQ� PDGH�� EHORZ� D� FDVK� IORZ� VFKHGXOH� KDV� EHHQ�
SUHSDUHG��7R�EH�DEOH�WR�PDNH�WKH�FDVK�IORZ�VFKHGXOH�LW�KDV�EHHQ�DVVXPHG�WKDW�DW�WKH�
EHJLQQLQJ�� FRPSDQ\� UHTXLUHV� D� ��������� LQMHFWLRQ� RI� ZRUNLQJ� FDSLWDO� �:&���
6XEVHTXHQWO\�� ZRUNLQJ� FDSLWDO� ZRXOG� EH� DERXW� ��� �� RI� VDOHV�� 7DEOH� VKRZV� WKH�
RSHUDWLQJ� VDVK� IORZV�� QHWZRUNLQJ� FDSLWDOV� DQG� WKH� FDSLWDO� VSHQGLQJ� IRU� WKH� ILUVW� ��
\HDUV�� ,W� VKRXOG� EH� QRWHG� WKDW�� WKH� LQYHVWPHQW� LV� FRQVLGHUHG� WR� EH� PDGH� IURP� WKH�
FRPSDQ\� FDSLWDO�� ,Q� FDVH� D� ORDQ� ZRXOG� EH� LQYROYHG�� WKH� SULQFLSDO� SD\PHQWV� DQG�
LQWHUHVWV�VKDOO�DOVR�EH�LQFOXGHG�LQ�WKH�FDVK�IORZ�VFKHGXOH��$QRWKHU�SRLQW�LV�WKDW�VLQFH�
WKH� ORFDWLRQ� IRU� WKH� LQYHVWPHQW� LV� LQ� .LOLV� DQG� WKLV� FLW\� LV� LQ� WKH� JRYHUQPHQWDO�
LQYHVWPHQW�LQFHQWLYH�UHJLRQ��7KHUHIRUH��DV�LW�FDQ�EHH�VHHQ�IURP�EHORZ�WDEOH�WKHUH�LV�
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QR�WD[HV�GLVFRXQWHG�IURP�WKH�QHW�LQFRPH��%HORZ�WDEOH�VKRZV�WKH�FDVK�IORZ�VFKHGXOH�
RI�WKH�FRPSDQ\�IRU�WKH�SURMHFWHG�\HDUV���

7DEOH����&DVK�IORZ�VFKHGXOH�

&DVK�)ORZ�6FKHGXOH�
<HDU��� <HDU��� <HDU��� <HDU�����

,���2SHUDWLQJ�&DVK�)ORZ�
1HW�,QFRPH� �� �������� �������� ����������
'HSUHFLDWLRQ� �� �������� �������� ��������
2SHUDWLQJ�&DVK�
)ORZ� �� �������� ���������� ����������
�� ,,�±:RUNLQJ�&DSLWDO��:&��
:RUNLQJ�&DSLWDO� ��������� ������� �������� ��������
:RUNLQJ�&DSLWDO�
5HFRYHU\� �� �� �� �
$GGLWLRQ�WR�
ZRUNLQJ�&DSLWDO� ��������� �������� ��������� ���������
�� ,,,�±�&DSLWDO�6SHQGLQJ�
&DSLWDO�
([SHQGLWXUH� ����������� ��� ��� ��

� <HDU��� <HDU��� <HDU��� <HDU���
7RWDO�&DVK�)ORZ�
� ����������� �������� �������� ����������

�
����&DOFXODWLRQ�RI�QHW�SUHVHQW�YDOXH��139���
1HW�3UHVHQW�9DOXH�LV�GHILQHG�DV�WKH�YDOXH�FUHDWLRQ�WKURXJK�WKH�SURFHVV�RI�LQYHVWPHQW��
7R�EH�DEOH�WR�FDOFXODWH�QHW�SUHVHQW�YDOXH��LW�KDV�EHHQ�DVVXPHG�WKDW�WKH�UHTXLUHG�UDWH�RI�
UHWXUQ�E\�WKH�LQYHVWRUV�LV�������

����������������������������������������������� ÓÔ �¹̧
·

©̈
§

����� 139 �
139� ������������86'�
�
6LQFH�139�LV�SRVLWLYH��WKH�LQYHVWPHQW�SURMHFW�VKRXOG�EH�DFFHSWHG��
�
�
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����&DOFXODWLRQ�RI�LQWHUQDO�UDWH�RI�UHWXUQ�
7KH�,55�IRU�DQ�LQYHVWPHQW�LV�WKH�GLVFRXQW�UDWH�IRU�ZKLFK�WKH�WRWDO�SUHVHQW�YDOXH�RI�
IXWXUH�FDVK�IORZV�HTXDOV�WKH�FRVW�RI�WKH�LQYHVWPHQW��
,QWHUQDO�5DWH�RI�5HWXUQ��,55��LV�WKH�GLVFRXQW�UDWH�WKDW�PDNHV�WKH�139�QLO��

������������������������������������ ÕÖ �¹̧
·

©̈
§

����� ,55,55,55 �
)URP�WKH�DERYH�HTXDWLRQ��,55�LV�FDOFXODWHG�WR�EH����������
�����6HQVLWLYLW\�DQDO\VLV�
7R� PHDVXUH� WKH� LPSDFW� RI� FKDQJH� RI� LQFRPH�� ZLWK� WKH� FKDQJH� RQ� VDOHV� SULFH� DQG�
SURGXFWLRQ�DQG� VDOHV�FDSDFLW\� D� VHQVLWLYLW\� DQDO\VLV�KDV�EHHQ�GRQH��)RU� VDOHV�SULFH��
WKH� QHW� LQFRPH�KDV�EHHQ� UHFDOFXODWHG� IRU�D�SULFH� VROG� ���� OHVV� LQ�SULFH� DV�ZHOO� DV�
����PRUH� LQ� SULFH��$V� D� VLPLODU�ZD\�� WKH� SURGXFWLRQ� DQG� VDOHV� FDSDFLW\� KDV� EHHQ�
GHFUHDVHG�����DQG�QHW�LQFRPH�KDV�EHHQ�FDOFXODWHG��$OVR��LW�KDV�EHHQ�WHVWHG�KRZ�WKH�
LQFRPH�ILJXUHV�ZRXOG�FKDQJH�LI�WKH�FRPSDQ\�ZRXOG�ILQG�PRUH�EXVLQHVV�DQG�SURGXFH�
����PRUH�GLDSHUV�SHU�\HDU�WKDQ�WKH�SURMHFWHG�VDOHV�ILJXUHV��7KH�UHYLVHG�VDOHV�SULFHV�
DQG�SURGXFWLRQ�YROXPHV�KDV�EHHQ�SURYLGHG�DW�7DEOH�����
7DEOH�����6DOHV�SULFHV�DQG�SURGXFWLRQ�FDSDFLWLHV�WR�EH�XVHG�IRU�VHQVLWLYLW\�DQDO\VLV��

�

�
2QFH�WKH�FDOFXODWLRQV�KDV�EHHQ�PDGH��LW�KDV�EHHQ�ILQG�RXW�WKDW��LI�WKH�FRPSDQ\�ZRXOG�
IDOO� LQ� D� SRVLWLRQ� WR� VHOO� WKH� SURMHFWHG� FDSDFLW\� DW� D� SULFH� RI� ���� ORZHU� WKDQ� WKH�
SURMHFWHG�SULFH��LW�ZRXOG�ORRVH�PRQH\�LQ�WKH�ILUVW���\HDUV�RI�WKH�SURMHFWHG�SHULRG��$V�
H[SHFWHG� ZLWK� WKH� LQFUHDVH� DW� WKH� VDOHV� SULFH� WKH� SURILW� VKRZHG� DQ� LQFUHDVH�� ����

3URMHFWHG�6DOHV�3ULFH�
�86'�GLDSHU�� �������� �������� ��������
����OHVV� �������� �������� ��������

6DO
HV�3

ULF
H�

����PRUH� �������� �������� ��������
3URMHFWHG�&DSDFLW\�
�GLDSHU�PRQWK�� ���������� ����������� �����������

����OHVV� ���������� ���������� �����������

&D
SDF

LW\
�

����PRUH� ���������� ����������� �����������
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LQFUHDVH� LQ� WKH�VDOHV�SULFH�DOPRVW�GRXEOHG� WKH�DYHUDJH�SURILW�PDGH� LQ� WKH�SURMHFWHG�
SHULRG��$OO�FDOFXODWLRQV�DUH�EDVHG�RQ�WKH�SURMHFWHG�SURGXFWLRQ�YROXPHV���
:LWK� WKH�VHQVLWLYLW\�DQDO\VLV�PDGH��E\�NHHSLQJ� WKH�VDOHV�SULFHV�DV� LW�ZDV�RULJLQDOO\�
SURMHFWHG��LW�KDV�EHHQ�REVHUYHG�WKDW�D����GHFUHDVH�LQ�WKH�SURGXFWLRQ�YROXPH�VWLOO�JLYHV�
SRVLWLYH� QXPEHUV� DW� WKH� LQFRPH� VWDWHPHQWV�� 7DEOH���� VKRZV� WKH� FKDQJHV� RI� QHW�
LQFRPH�ZLWK�WKH�FKDQJHV�PDGH�DV�SHU�VHQVLWLYLW\�DQDO\VLV���

7DEOH�����6HQVLWLYLW\�DQDO\VLV�

1HW�,QFRPHV��86'�<HDU��6HQVLWLYLW\�$QDO\VLV� <HDU��� <HDU��� <HDU���
3URMHFWHG�,QFRPH� �������� �������� ����������

����OHVV� ���������� ��������� ��������6DOHV�
3ULFH� ����PRUH� ����������� ����������� ����������

����OHVV� ��������� ��������� ��������&DSDFLW\� ����PRUH� ��������� ����������� ����������
�
$V�LW�FDQ�EH�VHHQ�IURP�WKH�WDEOH��WKH�LQFUHDVH�LQ�VDOHV�SULFH�DQG�FDSDFLW\��DV�H[SHFWHG��
LQFUHDVHV�WKH�QHW�LQFRPH��0RUH�FULWLFDO�LV�ZKHQ�WKH\�DUH�UHGXFHG������UHGXFWLRQ�LQ�
SURGXFWLRQ�FDSDFLW\�FRVWV�DERXW�����UHGXFWLRQ�LQ�SURMHFWHG�LQFRPH��7KLV�LV�GXH�WR�
LQFUHDVH�LQ�IL[HG�FRVWV�UDWH�LQ�WKH�RYHUDOO�FRVW��+RZHYHU��WKH�LQFRPH�LV�VWLOO�D�SRVLWLYH�
QXPEHU��:KHQ�WKH�VDOHV�SULFH�LV�UHGXFHG������WKH�LQFRPH�FKDQJHV�GUDPDWLFDOO\�WR�D�
QHJDWLYH�YDOXH�ZKLFK�PHDQV�LW�LV�D�ORVW�IRU�WKH�LQYHVWRU��2EVHUYLQJ�KRZ�����FKDQJH�
DIIHFWV�WKH�UHVXOWV��LW�VKRXOG�EH�UHPLQGHG�WKDW�WKH�D�ULVN�DQDO\VLV�VKRXOG�EH�GRQH�IRU�
UHDO�OLIH�LQYHVWPHQW�DQDO\VLV��
�
�
�
�
�
�
�
�
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��&RQFOXVLRQV�
�
'LVSRVDEOH�EDE\�GLDSHUV�KDYH�EHFRPH� WKH�PHWKRG�RI� FKRLFH� IRU�QHDUO\� DOO� IDPLOLHV�
DFURVV�(XURSH��7KHUH�FDQ�EH�OLWWOH�GRXEW�WKDW�WKH�FRQYHQLHQFH�RI�GLVSRVDEOH�GLDSHUV�LV�
D�KXJH�EHQHILW�LQ�WRGD\¶V�EXV\�OLIHVW\OHV�ZKHUH�WLPH�LV�D�SUHFLRXV�DVVHW��7KH\�OHVVHQ�
WKH�EXUGHQ�RI�GRPHVWLF�FKRUHV��IUHHLQJ�SDUHQWV�WR�VSHQG�PRUH�WLPH�RQ�RWKHU�DFWLYLWLHV�
LQ�WKHLU�IDPLO\��VRFLDO�RU�HFRQRPLF�OLYHV���
,Q� VXPPDU\�� EHFDXVH� RI� WKHLU� KHDOWK� DQG� SHUIRUPDQFH� EHQHILWV�� GLDSHUV� WRGD\� EHVW�
PHHW�WKH�QHHGV�DQG�H[SHFWDWLRQV�RI�PDQ\�FRQVXPHUV��
,W�VKRXOG�EH�QRWHG� WKDW��HYHQ� WRXJK�REWDLQLQJ� WKH�PRVW�DFFXUDWH�GDWD�ZKLFK� LV�PRVW�
FORVH�WR�UHDO�OLIH��WKH�DQDO\VLV�LV�PDGH�XQGHU�FHUWDLQ�FRQGLWLRQV�DQG�XQFHUWDLQW\�VKDOO�
EH� VWXGLHG� E\� PDNLQJ� D� ULVN� DQDO\VLV� LQ� UHDO�OLIH� HQYLURQPHQWV�� (YHQ� WRXJK� WKH�
HFRQRPLF� OLIH� F\FOH� RI� WKH� OLQH� LV� JLYHQ� IRU� ��� \HDUV�� WKH� VFHQDULR� EXLOW� DQG� WKH�
ILQDQFLDO�DQDO\VLV�LV�GRQH�IRU�RQO\���\HDUV��7KHUHIRUH��LW�ZRXOG�EH�YDOXDEOH�WR�PDNH�D�
ORQJHU�WHUP�DQDO\VLV�EHIRUH�PDNLQJ�DQ�LQYHVWPHQW��L�H��WKH�PDFKLQHU\¶V�MXQN�SULFH�KDV�
QRW�EHHQ�WDNHQ�LQ�DQ\�DFFRXQW��
�
,W� KDV� EHHQ� FRQFOXGHG� WKDW� WKH� GLVSRVDEOH� GLDSHU� PDQXIDFWXULQJ� EXVLQHVV� LV� D�
SURPLVLQJ�EXVLQHVV�ZLWK�DERXW����DQQXDO�JURZWK�UDWH��/RFDWLQJ�D�SODQW�LQ�6RXWKHUQ�
$QDWROLD� 5HJLRQ� DQG� GHSHQGLQJ� RQ� D� &KLQD�PDGH� IXOO� VHUYR� GLDSHU� SURGXFWLRQ�
PDFKLQHU\��ZRXOG�JLYH�JRRG�SURGXFWLRQ�YROXPHV� WKDW�ZRXOG� OHDG� WR�KDYH�DERXW����
PRQWKV�SD\EDFN�SHULRG�IRU�WKH�LQYHVWPHQW�PDGH��,W�LV�FRQFOXGHG�WKDW�WKH�EDE\�GLDSHU�
LQYHVWPHQW�LV�YLDEOH�DQG�SURILWDEOH��
�
�
�
�
�
�
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5()(5(1&(6�
>�@�KWWS���ZZZ�FRE�IVX�HGX�MPL�UHVRXUFHV�IHDVLELOLW\�SGI�
>�@�KWWS���ZZZ��DJULF�JRY�DE�FD��GHSDUWPHQW�GHSWGRFV�QVI�DOO�DIX�����
>�@�KWWS���VUGF�PVVWDWH�HGX���FGL�SSWV�EDUHILHOGBIHDVLELOLW\�SSW�
>�@�('(1$�+\JLHQH�3URGXFWV�0DQXIDFWXUHUV¶�*URXS����������'LDSHUV�+HDOWK�
%HQHILWV�$QG�(QYLURQPHQWDO�$VSHFWV��6ZLW]HUODQG������
>�@�KWWS���HQF\FORSHGLD�ODERUODZWDON�FRP�LQGH[�SKS�
>�@�KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'LDSHU���
>�@�KWWS���ZZZ�ERUQWRORYH�FRP�\RXUFKRL�KWPO��
>�@�)UDQNOLQ�$VVRFLDWHV��/WG����������(QHUJ\�DQG�(QYLURQPHQWDO�3URILOH�$QDO\VLV�RI�
&KLOGUHQ
V�'LVSRVDEOH�DQG�&ORWK�'LDSHUV��3UDLULH�9LOODJH��.DQVDV�86$������
>�@�6PLWK�-�$���3LWWV�1���������7KH�'LDSHU�'HFLVLRQ���1RW�$�&OHDU�,VVXH��2KLR�6WDWH�
8QLYHUVLW\�([WHQVLRQ�7H[WLOHV�DQG�&ORWKLQJ�)DFW�6KHHW���
>��@�'LDSHUV����������30�������,RZD�6WDWH�8QLYHUVLW\��8QLYHUVLW\�([WHQVLRQ���
>��@�ZZZ�WKHEDE\PDUNHWSODFH�FRP�ZK\XVHFORWKGLDSHUV��
>��@�&KHPLFDO�+HULWDJH�)RXQGDWLRQ��������2FWREHU���+RZ�GU\�VKH�LV��WKH�ERWWRP�OLQH�
LQ�GLDSHU�LV�SHUIRUPDQFH��3KLODGHOSKLD��*XVVPDQ�1��
>��@�('$1$��7KH�$EVRUEHQW�+\JLHQH�3URGXFWV�0DQXIDFWXUHUV�&RPPLWWHH����������
6XVWDLQDELOLW\�5HSRUW��%DE\�GLDSHUV�DQG�LQFRQWLQHQFH�SURGXFWV��6ZLW]HUODQG������
>��@�KWWS���ZZZ�G\�GHH�FRP�%HQHILWVBRIB&ORWK�EHQHILWVBRIBFORWK�KWPO��
>��@�KWWS���ZZZ�G\�GHH�FRP�KWPO�7KHB-R\BRIB&ORWK�WKHBMR\BRIBFORWK�KWPO���
>��@�ZZZ�JSRDEV�FRP�P[�FULFKHU�KLVWRU\�KWP�
>��@�KWWS���ZZZ�WUL[LHXSGDWH�FRP�GLDSHUBKLVWRU\�SKS��
>��@�KWWS���ZZZ�EX\EDE\GLDSHUV�FRP�GLDSHUV�PLOHVWRQHV�KWP��
>��@�5LFKHU�,QYHVWPHQW�6�$����������7KH�'LDSHU�,QGXVWU\�LQ�WKH�QH[W����\HDUV��86$��
5LFKHU�&��
>��@�KWWS���ZZZ�HQJ�EXIIDOR�HGX�&RXUVHV�FH����'LDSHUV�'LDSHUV�KWPO��
>��@KWWS���XV�SDPSHUV�FRP�HQB86�DERXWSDPSHUV�W\SH�PDGHRI�ORF�OHIW�GR�MVHVVLRQLG 
3:<(&-:-�9���4),$-�+�04�
>��@�3HDUVRQ�7����������)OXLG�PDQDJHPHQW�E\�DFTXLVLWLRQ�OD\HUV��$Q�,QWHOOHFWXDO�
3URSHUW\�5HSRUW��)OXLG�PDQDJHPHQW�E\�DFTXLVLWLRQ�OD\HUV�LQ�DEVRUEHQW�DUWLFOHV���
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>��@�KWWS���ZZZ�RQWH[�EH�SGI�MDDUYHUVODJB(1�SGI�
>��@�6KHOGRQ�'�$����������(YROXWLRQ�RI�'LDSHU�7HFKQRORJ\�)RU�WKH���VW�&HQWXU\��
1RQZRYHQV�:RUOG�0DJD]LQH�������������
>��@�5HYNLQ�$���������1RYHPEHU�����9LFWRU�0LOOV�LV�'HDG�DW������)DWKHU�RI�
'LVSRVDEOH�'LDSHUV��7KH�1HZ�<RUN�7LPHV��SS������
>��@�&DOOHQGHU�(���������$SULO������'LDSHU�%XVLQHVV�LV�6OLSSLQJ��/RV�$QJHOHV�7LPHV��
SS�����
>��@�6DPXHOVRQ��5REHUW��������0DUFK������7KH�:D\�:H�'LDSHU��1HZVZHHN��SS�����
>��@�$+30$�$EVRUEHQW�+\JLHQH�3URGXFWV�0DQXIDFWXUHUV�$VVRFLDWLRQ���������
'LVSRVDEOH�1DSSLHV���1R�:RUVH�IRU�WKH�(QYLURQPHQW�WKDQ�&ORWK�1DSSLHV��8.��
6WHZDUW�7���
>��@�KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0DUNHWLQJBUHVHDUFK��
>��@�KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�6WUDWHJLFBPDQDJHPHQW�
>��@KWWS���ZZZ�����YHQWXUHV�FRP�EXVLQHVVBJXLGH�FURVVFXWWLQJV�YLVLRQBPLVVLRQBVWUD
WHJ\�KWPO�
>��@�%DWHPDQ�7��6��6QHOO�6��$�����������0DQDJHPHQW�&RPSHWLQJ�LQ�WKH�1HZ�(UD���� × Ø �
HG��1HZ�<RUN��0F*UDZ�+LOO�+LJKHU�(GXFDWLRQ��
>��@�&HUWR�6��&����������0RGHUQ�0DQDJHPHQW���� × Ø �HG��1HZ�-HUVH\��86$��3UHQWLFH�
+DOO��
>��@�(XURPRQLWRU�3OF��%DUEDORYD�,����������*OREDO�2YHUYLHZ�RI�WKH�+\JLHQH�
3URGXFWV�0DUNHW��1RQZRYHQV�:RUOG�������������
>��@�+$3&2�+\JLHQH�$EVRUEHQW�3URGXFWV�0DQXIDFWXUHU¶V�&RPPLWWHH����������7RWDO�
PDUNHW�VL]H�RI�:HVWHUQ�(XURSH�IRU�(DFK�&DWHJRU\�RI�$EVRUEHQW�+\JLHQH�3URGXFWV��
6ZLW]HUODQG���������
>��@�0F/QW\UH�%��.����������'RLQJ�7LPH�LQ�WKH�'LVSRVDEOH�'LDSHU�0DUNHW��
1RQZRYHQV�,QGXVWU\�0DJD]LQH������������
>��@��������������7KH�1HZ�%DE\�%RRP��1RQZRYHQV�5HSRUW�,QWHUQDWLRQDO��1RYHPEHU�
������������
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