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6DIH�DQG�JRRG�TXDOLW\�UDZ�PDWHULDOV�DUH�HVVHQWLDO�WR�WKH�
FRQVLVWHQW� SURGXFWLRQ� RI� KLJK�TXDOLW\� SURGXFWV��
+RZHYHU�� PDWHULDOV� PD\� EH� FKDQJHG� E\� VXSSOLHUV�
ZLWKRXW� WKH� NQRZOHGJH�RI� WKH�PDQXIDFWXUHU�� HLWKHU� LQ�
RUGHU� WR� UHGXFH� FRVWV� RU� EHFDXVH� WKH\� DUH� XQDEOH� WR�
DFFRPPRGDWH� FKDQJHV� LQ�PDWHULDOV� WKDW� KDYH� EHHQ�
GLFWDWHG�E\�UHJXODWLRQV��7KLV�NLQG�RI�FKDQJH�LV�NQRZQ�DV�
D��VLOHQW�FKDQJH��LQ�-DSDQ��8VH�RI�D�QRQ�VWDQGDUG�UDZ�
PDWHULDO� LQ� D� SURGXFW�PHDQV�QRW� RQO\� TXDOLW\� FDQ� QR�
ORQJHU� EH� DVVXUHG�� EXW� KDV� EHHQ� NQRZQ� WR� FDXVH�
DFFLGHQWV�DQG�LV�EHFRPLQJ�D�SUREOHP�IRU�VRFLHW\�
0DQXIDFWXUHUV�FDQ�DYRLG�WKHVH�VLWXDWLRQV�E\�FKHFNLQJ�DW�
UHFHLSW� ZKHWKHU� WKH� UDZ� PDWHULDOV� GHOLYHUHG� DUH�
DFFRUGLQJ�WR�VWDQGDUG�
,Q� WKLV� DUWLFOH�� ZH� XVH� VDPSOHV� WKDW�PD\� KDYH� EHHQ�
VXEMHFW� WR� D� �VLOHQW� FKDQJH�� �KHUHDIWHU� FDOOHG� �VLOHQW�
FKDQJH�� SURGXFW�� DQG� LQWURGXFH� FDVH� DQDO\VHV� WKDW�
FRQILUP� VXFK� FKDQJHV� XVLQJ� HQHUJ\� GLVSHUVLYH�;�UD\�
IOXRUHVFHQFH� VSHFWURPHWU\� �(';�� �)LJ� ��� DQG� )7,5�
LQIUDUHG�VSHFWURSKRWRPHWU\��)LJ� ���

6WDLQOHVV� VWHHOV� DUH� D� VSHFLDO� W\SH� RI� VWHHO� WKDW� DUH�
UHVLVWDQW� WR� UXVW�� WKDW� DUH� FUHDWHG� E\� DGGLQJ� YDULRXV�
PDWHULDOV� LQFOXGLQJ� FKURPH� DQG� QLFNHO� WR� LURQ�� 7KH�
VWDLQOHVV� VWHHO� NQRZQ�DV�686����KDV� WKH� FRPSRVLWLRQ�
��&U���1L����0R��,W� LV�FUHDWHG�E\�DGGLQJ�PRO\EGHQXP�
WR� 686���� VWDLQOHVV� VWHHO�� WKHUHE\� LPSURYLQJ� LWV�
UHVLVWDQFH�WR�FRUURVLRQ�E\�VHD�ZDWHU�DQG�RWKHU�PDWHULDOV�
:H�XVHG�(';�WR�DQDO\]H�WKH�VWDLQOHVV�VWHHO� LQ�D��VLOHQW�
FKDQJH��SURGXFW�DQG� LQ�D�JHQXLQH�SURGXFW��$QDO\WLFDO�
FRQGLWLRQV�DUH� VKRZQ� LQ�7DEOH� ��� DQG�(';�SUR¿OHV�DUH�
VKRZQ�LQ�)LJ� ��
)LJ� ��VKRZV�WKDW�WKH�PRO\EGHQXP�SHDN�SUHVHQW�LQ�WKH�
JHQXLQH�686���� LV�PLVVLQJ� IURP� WKH� �VLOHQW� FKDQJH��
SURGXFW��ZKLFK�H[KLELWV� D� SUR¿OH� LGHQWLFDO� WR�686�����
7KLV� UHVXOW� VKRZV� WKH� VWHHO� PDWHULDO� LQ� WKH� �VLOHQW�
FKDQJH�� SURGXFW� KDV� EHHQ� UHSODFHG�ZLWK� D� FKHDSHU�
W\SH�
7KRXJK� LW� LV� LPSRVVLEOH� WR� WHOO� E\� YLVXDO� H[DPLQDWLRQ�
ZKHWKHU� VWHHO� PDWHULDO� KDV� EHHQ� FKDQJHG�� WDNLQJ�
PHDVXUHPHQWV� E\� (';� SURYLGHV� FRQILUPDWLRQ� RI� D�
�VLOHQW�FKDQJH��
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%OXH�OLQH��*HQXLQH�SURGXFW��686����
5HG�OLQH���6LOHQW�FKDQJH��

SURGXFW��686����

)LJ� ���5HVXOWV�RI�(';�$QDO\VLV�RI�686����*HQXLQH�3URGXFW�DQG�
�6LOHQW�&KDQJH��3URGXFW��686����

%OXH�OLQH��*HQXLQH�SURGXFW
5HG�OLQH���6LOHQW�FKDQJH��SURGXFW

)LJ� ���5HVXOWV�RI�(';�$QDO\VLV�RI�*HQXLQH�3ODVWLF�3URGXFW�DQG�
�6LOHQW�&KDQJH��3ODVWLF�3URGXFW
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)LJ� ���5HVXOWV�RI�)7,5�$QDO\VLV�RI�*HQXLQH�33�3URGXFW�DQG��6LOHQW�
&KDQJH��3URGXFW��33�3(�

7DEOH����)7,5�$QDO\WLFDO�&RQGLWLRQV

,QVWUXPHQW ��,5$I¿QLW\��6
��0,5DFOH�����'LDPRQG�=Q6H�

5HVROXWLRQ ������FP��
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�&DVH�RI�5HSODFHPHQW�RI�D�3ODVWLF�0DWHULDO
:H�XVHG�)7,5� WR�DQDO\]H�D�JHQXLQH�SRO\SURS\OHQH� �33��
SURGXFW� DQG� D� �VLOHQW� FKDQJH�� SURGXFW�� $QDO\WLFDO�
FRQGLWLRQV� DUH� VKRZQ� LQ� 7DEOH� ��� DQG� WKH� VSHFWUD�
REWDLQHG�DUH�VKRZQ�LQ�)LJ� ���)LJ� ��VKRZV�D�SHDN�ZDV�
GHWHFWHG� LQ� WKH� �VLOHQW� FKDQJH�� SURGXFW� RULJLQDWLQJ�
IURP�&+�� URFNLQJ�YLEUDWLRQV� LQ� WKH� UHJLRQ�RI� ��� FP��

�PDUNHG�ZLWK�D�VWDU���6SHFWUDO�VHDUFK�FRQ¿UPHG�WKDW�WKH�
�VLOHQW� FKDQJH�� SURGXFW� FRQWDLQV� SRO\HWK\OHQH� �3(��
PL[HG�LQ�ZLWK�33�
7KLV�UHVXOW�LQGLFDWHV�WKDW�UHF\FOHG�SODVWLF�PD\�KDYH�EHHQ�
PL[HG�LQWR�WKH�UDZ�PDWHULDO�

&DVH�RI�7R[LF�(OHPHQW�DQG�'LIIHUHQW�0DWHULDO�
0L[HG�LQWR�D�3ODVWLF�0DWHULDO

:H�XVHG�(';�DQG�)7,5� WR�DQDO\]H�D�JHQXLQH�SRO\YLQ\O�
FKORULGH� �39&��SURGXFW�� DQG�D� �VLOHQW� FKDQJH�� SODVWLF�
SURGXFW�� 7KH�(';�DQDO\WLFDO� FRQGLWLRQV� DUH� VKRZQ� LQ�
7DEOH� ��ZLWK� FRUUHVSRQGLQJ� SURILOHV� VKRZQ� LQ� )LJ� ���
ZKLOH�)7,5�DQDO\WLFDO� FRQGLWLRQV�DUH� VKRZQ� LQ�7DEOH� ��
ZLWK�FRUUHVSRQGLQJ�VSHFWUD�VKRZQ�LQ�)LJ� ��
)LJ� �� VKRZV� WKDW� OHDG� �PDUNHG� ZLWK� D� VWDU�� ZDV�
GHWHFWHG� LQ� WKH� �VLOHQW� FKDQJH�� SURGXFW� WKDW�ZDV�QRW�
GHWHFWHG� LQ� WKH�JHQXLQH�SURGXFW�� 7KH�SODVWLF�PDWHULDO�
DQDO\]HG� LQ� WKLV� H[SHULPHQW� LV� VXEMHFW� WR� UHJXODWLRQ�
XQGHU�WKH�5HVWULFWLRQ�RQ�+D]DUGRXV�6XEVWDQFHV�'LUHFWLYH�
�5R+6��DQG�PXVW�QRW�FRQWDLQ�DQ\�OHDG��7KH�UHVXOWV�VKRZ�
WKDW� WKH� �VLOHQW� FKDQJH�� SURGXFW� GRHV� QRW�PHHW� WKH�
5R+6�UHJXODWLRQV�
)LJ� ��DOVR�VKRZV�WKDW�DSDUW�IURP�SHDNV�RULJLQDWLQJ�IURP�
39&�� SHDNV�RULJLQDWLQJ� IURP�DFU\OLF�ZHUH� GHWHFWHG� LQ�
WKH�UHJLRQ�RI����� FP���DQG����� FP����PDUNHG�ZLWK�D�
VWDU��� 7KLV� UHVXOW� VKRZV� WKH� SUHVHQFH� RI� D� GLIIHUHQW�
PDWHULDO� PL[HG� LQ� ZLWK� WKH�PDWHULDO� LQ� WKH� �VLOHQW�
FKDQJH��SURGXFW�

�&RQFOXVLRQ
8VLQJ�(';�DQG�)7,5� WR� FKHFN� LQRUJDQLF�PDWHULDOV� DQG�
RUJDQLF�PDWHULDOV�DOORZV�IRU�D�PRUH�UREXVW�UHVSRQVH�WR�
WKH�SUREOHP�RI��VLOHQW�FKDQJH��FRXQWHUIHLWLQJ�


