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� 'HVFULSWLRQ�RI�WKH�VDPSOHV
$� SKWKDODWH� EXIIHU�� FRQWDLQLQJ� SRWDVVLXP� K\GURJHQ� SKWKDODWH� �.+&�+�2��� DW� D�PRODOLW\� RI�����PRO�NJ�� ZDV�FKRVHQ�DV�WUDQVIHU�VWDQGDUG��7KH�PRODOLW\��PRO�NJ����ZDV�QRW�NQRZQ�WR�WKHSDUWLFLSDQWV�7KH�VDPSOHV�ZHUH�SUHSDUHG�IURP�WKH�1,67�6WDQGDUG�5HIHUHQFH�0DWHULDO650 ��N�DQG�SXUHZDWHU� ZLWK� DQ� HOHFWURO\WLF� FRQGXFWLYLW\� RI� OHVV� WKDQ� �� �6�FP���� 7KH� 650 ��N� SRWDVVLXPK\GURJHQ�SKWKDODWH���.+3��LV�LQWHQGHG�IRU�XVH�DV�D�SULPDU\�DFLGLPHWULF�VWDQGDUG��7KH�PDWHULDOZDV�QRW�FHUWLILHG�DV��D�SULPDU\�S+�UHIHUHQFH�EXIIHU�PDWHULDO��$�WRWDO�RI����ERWWOHV�RI�VDPSOHVROXWLRQ�ZDV�SUHSDUHG�FRQWDLQLQJ�HDFK���NJ������PRO�NJ�� 650 ��N��7KH�VDPSOH�ZDV�SUHSDUHGDQG� VKLSSHG� E\� WKH� SLORW� ODERUDWRU\� ZLWK� WKH� DVVLVWDQFH� RI� WKH�=HQWUXP� I�U� 0HVVHQ� XQG.DOLEULHUHQ�*PE+�6DFKVHQ�$QKDOW��*HUPDQ\���7KH�KRPRJHQHLW\�RI� WKH�EDWFK�ZDV�WHVWHG�E\WKH�SLORW�ODERUDWRU\�LQ�GHWHUPLQLQJ�WKH�S+�RI�WKUHH�UDQGRPO\�VHOHFWHG�ERWWOHV��7KH�SDUWLFLSDQWVZHUH� JLYHQ� WKH� WRWDO�PDVV� RI� WKH� VDPSOH�� WKH� DPRXQW� RI�ZDWHU� LQ� WKH� VDPSOH� DQG� WKH� LRQLFVWUHQJWKV�RI�WKH�EXIIHU�VROXWLRQ��,  �������PRO�NJ���(DFK�SDUWLFLSDQW� UHFHLYHG� WKUHH�ERWWOHV� WRJHWKHU�ZLWK� D�GHVFULSWLRQ�KRZ� WR� VWRUH� WKH� VDPSOH�7KH�DPRXQW�RI�PDWHULDOV�ZDV�VXIILFLHQW�WR�UHSHDW�WKH�S+�GHWHUPLQDWLRQ�IRU�DW�OHDVW�WKUHH�WLPHV�7KH� K\GURFKORULF� DFLG� DQG� WKH� VRGLXP� RU� SRWDVVLXP� FKORULGH� QHHGHG� IRU� WKH�PHDVXUHPHQWVZDV� QRW� SURYLGHG� EXW� LQGLYLGXDO� ODERUDWRU\�PDWHULDO� RI� VWDWHG� KLJK� TXDOLW\�ZDV� XVHG� LQ� WKHFRPSDULVRQ�
� 3ULQFLSOH�RI�PHDVXUHPHQW
7KH� S+� PHDVXUHPHQW� LV� FDUULHG� RXW� E\� PHDVXULQJ� WKH� SRWHQWLDO� GLIIHUHQFH� RI� WKHHOHFWURFKHPLFDO�FHOO��&HOO� ,��+DUQHG�FHOO��DW�VHYHUDO�FKORULGH�PRODOLWLHV�QHFHVVDU\�LQ�RUGHU� WRVWDELOL]H� WKH� SRWHQWLDO� RI� WKH� VLOYHU�VLOYHU� FKORULGH� HOHFWURGH�� 7KH� GHWHUPLQDWLRQ� RI� WKH� S+YDOXH�RI�WKH�EXIIHU�VROXWLRQ�LQYROYHV�DQ�H[WUDSRODWLRQ�RI�WKH�PHDVXUHG�SRWHQWLDO�GLIIHUHQFH�WR]HUR�FKORULGH�PRODOLW\�

3G�¨ +� ¨ EXIIHU��&O��¨$J&O�¨ $J �&HOO�,�
7KH�SRWHQWLDO�GLIIHUHQFH�( RI�WKLV�FHOO���FRUUHFWHG�WR���������N3D�SDUWLDO�SUHVVXUH�RI�K\GURJHQ�GHSHQGV�RQ�WKH�K\GURJHQ�LRQ�DFWLYLW\� +D ��WKH�TXDQWLW\�WR�EH�PHDVXUHG��LQ�WKH�IROORZLQJ�ZD\�� �> @ ������OJ��OQ �&O&O�+� PPPD)57(( J� ���
7KLV�LV�WKH�PHDVXUHPHQW�HTXDWLRQ�(� LV� WKH� VWDQGDUG� SRWHQWLDO� GLIIHUHQFH� RI� WKH� FHOO� L�H�� DW� ��&O+ NJPRO� �  DD ��P� LV� WKHVWDQGDUG�PRODOLW\�����PRO�NJ����J+�DQG�J&O DUH� WKH�DFWLYLW\�FRHIILFLHQWV�RI� WKH�K\GURJHQ�DQG�WKHFKORULGH� LRQ��5 LV� WKH�PRODU�JDV� FRQVWDQW��) WKH�)DUDGD\�FRQVWDQW� DQG�7 WKH� WKHUPRG\QDPLFWHPSHUDWXUH�
$�S+�PHDVXUHPHQW�RI�D�EXIIHU�VROXWLRQ�XVLQJ�FHOO�,�XVXDOO\�FRQVLVWV�RI�WKH�IROORZLQJ�VWHSV��
�� 7KH� VWDQGDUG� SRWHQWLDO� GLIIHUHQFH�(� LV� GHWHUPLQHG� IURP� D� +DUQHG� FHOO� ILOOHG� ZLWKK\GURFKORULF� DFLG� RI� IL[HG� PRODOLW\�� DFFRUGLQJ� WR� HTXDWLRQ� ����� 7KH� PHDQ� DFWLYLW\FRHIILFLHQW� RI�+&O�� +&OrJ �DW� YDULRXV� WHPSHUDWXUHV� LV� EHVW� NQRZQ� DW� WKH�PRODOLW\� ����PRO NJ�� >�@
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� �> @ �������OJ��OQ� +&O�+&O� r� JPP)57(( ���

( LV�FRUUHFWHG�WR���������N3D�SDUWLDO�SUHVVXUH�RI�K\GURJHQ�
�� (TXDWLRQ�����FDQ�EH�UHDUUDQJHG� WR�JLYH� WKH�DFLGLW\� IXQFWLRQ�SD�VR� WKDW� WKHUH�DUH�RQO\PHDVXUDEOH� TXDQWLWLHV� RQ� WKH� ULJKW� KDQG� VLGH� RI� HTXDWLRQ� ���� SD LV� PHDVXUHG� DV� � DIXQFWLRQ�RI�P&O� � �> @ ���OJ��OQ������OJS �&O��&O+ PP)57((PDD ��� �� � J � ���
�� ([WUDSRODWLRQ�RI�WKH�DFLGLW\�IXQFWLRQ�WR�]HUR�FKORULGH�PRODOLW\�7KH�DFLGLW\�IXQFWLRQ� � �&O�&O+� �OJS o� PPDD J ���FRUUHVSRQGLQJ� WR� ]HUR� FKORULGH� PRODOLW\� LV� GHWHUPLQHG� E\� OLQHDU� H[WUDSRODWLRQDFFRUGLQJ� WR� HTXDWLRQ� ���� RI� SD DV� D� IXQFWLRQ� RI� WKH� FKORULGH� PRODOLW\�� XVLQJPHDVXUHPHQWV�DW�OHDVW�WKUHH�YDOXHV�RI�P&O LQ�WKH�UDQJH�IURP�������WR������PRO�NJ����,W�LVDVVXPHG� WKDW� D� OLQHDU� H[WUDSRODWLRQ� LV� DSSURSULDWH� LI� WKH� FKDQJH� LQ� LRQLF� VWUHQJWKSURGXFHG�E\�WKH�DGGLWLRQ�RI�FKORULGH�LV�UHVWULFWHG�WR�OHVV�WKDQ�����

&OEPSDSD � � ���
ZKHUH�E LV�DQ�HPSLULFDO��WHPSHUDWXUH�GHSHQGHQW�FRQVWDQW��� 7KH�DFWLYLW\�FRHIILFLHQW� &OJ DW�WKH�LRQLF�VWUHQJWK�, RI�WKH�EXIIHU�LV�REWDLQHG��E\�DGRSWLQJWKH�%DWHV�*XJJHQKHLP�FRQYHQWLRQ�>�@��+HUH��WKH�DFWLYLW\�FRHIILFLHQW� &OJ LV�JLYHQ�E\�WKHH[SUHVVLRQ����� � ����� �����������OJ ��&O P,P,$ �� J ���
$ LV� WKH� 'HE\H�+�FNHO� WHPSHUDWXUH�GHSHQGHQW� OLPLWLQJ� VORSH� >�@� DQG� ,� WKH� LRQLFVWUHQJWK�RI�WKH�EXIIHU�VROXWLRQ��$FFRUGLQJ�WR�WKH�%DWHV�*XJJHQKHLP�FRQYHQWLRQ�WKH�LRQVL]H�SDUDPHWHU�RI� WKH�'HE\H�+�FNHO� WKHRU\�DW� ORZ�LRQLF�VWUHQJWK��, � ����PRO NJ���� LVVHW�HTXDO�WR�WKH�QXPHULFDO�YDOXH�����DW�DOO�PHDVXUHPHQW�WHPSHUDWXUHV�

�� &DOFXODWLRQ�RI�WKH�S+�YDOXH�)URP�HTXDWLRQV���������������DQG�WKH�GHILQLWLRQ�RI�WKH�S+��� +OJS+ D� �WKH�S+�YDOXH�LVREWDLQHG�DFFRUGLQJ�WR�HTXDWLRQ�����
&O� OJS+ J� SD ���
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7KH�IORZFKDUW�LQ�)LJXUH���VXPPDUL]HV�WKH�VWHSV�RI�WKH�SULPDU\�PHDVXUHPHQW�SURFHGXUH�RI�S+�

)LOO�&HOO, ZLWK�+&ODW P+&O  ������PRO�NJ��PHDVXUH (�$J�$J&O
)LOO�&HOO, ZLWK�VDPSOH�PHDVXUH SDIRU�DW�OHDVW���PRODOLWLHVRI�DGGHG�FKORULGH

'HWHUPLQH SD� E\OLQHDU�H[WUDSRODWLRQWR P&Oo�

&DOFXODWH J&ODW�LRQLF�VWUHQJWKRI�VDPSOH
&DOFXODWH�S+S+� SD� � J&O

/LWHUDWXUHYDOXH�IRUJ���+&O

%DWHV�*XJJHQKHLP&RQYHQWLRQ

)LJXUH����3ULPDU\�PHDVXUHPHQW�SURFHGXUH�RI�S+
� %ULHI�GHVFULSWLRQ�RI�WKH�PHDVXUHPHQW�SURWRFRO
7KH� VDPSOHV� IRU� &&40�.��� ZHUH� VHQW� WR� WKH� SDUWLFLSDQWV� WRJHWKHU� ZLWK� DQ� LQVWUXFWLRQSDFNDJH�LQFOXGLQJ�D�UHVXOW�UHSRUWLQJ�IRUP�DQG�DQ�XQFHUWDLQW\�EXGJHW�IRUP�$� ZRUNLQJ� SDSHU� RQ� S+�PHDVXUHPHQW� ZDV� DJUHHG� XSRQ� E\� WKH�:*�PHPEHUV� LQ� ������ LQZKLFK�WKH�SULPDU\�SURFHGXUH�IRU�S+�PHDVXUHPHQW�ZDV�GHVFULEHG��LQFOXGLQJ�WKH�HYDOXDWLRQ�RIXQFHUWDLQW\� >�@�� 7KHUHIRUH� WKH� SURWRFRO� RQO\� SURYLGHG� WKH� SDUWLFLSDQWV� ZLWK� DGGLWLRQDOH[SHULPHQWDO�GHWDLOV�VXFK�DV�PHDVXUHPHQW�WHPSHUDWXUHV�DQG�WKH�UDQJH�RI�FKORULGH�WR�EH�DGGHGWR�WKH�VDPSOHV�,W� ZDV� UHFRPPHQGHG� WR� WKH� SDUWLFLSDQWV� RI� &&40�.��� WR� FDUU\� RXW� WKH� PHDVXUHPHQWV� DW�� �&���� �&�DQG��� �&�$V� WKH�PHWKRG�RI� FKRLFH� IRU� WKH� GHWHUPLQDWLRQ� RI� WKH�PRODOLW\� RI�+&O� FRXORPHWULF� WLWUDWLRQZDV�UHFRPPHQGHG�DV�D�SULPDU\�PHWKRG��7KH�GHFLVLRQ�ZDV�OHIW�WR�WKH�SDUWLFLSDQWV�ZKHWKHU�WRXVH�SRWDVVLXP�RU�VRGLXP�FKORULGH��$ONDOL�FKORULGH�DW�OHDVW� WKUHH�PRODOLWLHV� LQ� WKH�UDQJH�IURP
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������WR������PRO NJ�� ZHUH�WR�EH�DGGHG�WR�WKH�EXIIHU�VROXWLRQ�LQ�VWHS�WZR�RI�WKH�PHDVXUHPHQWSURFHGXUH�7KH�UHVXOWV�WR�EH�UHSRUWHG�ZHUH�WKH�S+�YDOXH�DW�HYHU\�PHDVXUHPHQW�WHPSHUDWXUH�IRU�WKH�VDPSOHDQG�WKH�PHDVXUHPHQW�XQFHUWDLQW\�EHORQJLQJ�WR�WKHP�,Q�RUGHU�WR�DOORZ�D�FRPSOHWH�HYDOXDWLRQ�RI�WKH�NH\�FRPSDULVRQ��HDFK�SDUWLFLSDQW�ZDV�UHTXHVWHGWR�UHSRUW�WKH�GHYLDWLRQV�IURP�&&40�.��LQ�H[SHULPHQWDO�GHWDLOV�RI�WKH�VDPSOH�SUHSDUDWLRQ�DQGHTXLSPHQW�XVHG�LQ�DOO�VWHSV�RI�WKH�PHDVXUHPHQW�SURFHGXUH�
� 7KH� PHDVXUHPHQW� HTXDWLRQ� DQG WKH� SULQFLSDO� FRPSRQHQWV� RI� WKH� XQFHUWDLQW\EXGJHW
7KH�PHDVXUHPHQW�HTXDWLRQ�WR�GHWHUPLQH�WKH�S+�RI�WKH�VDPSOH�LV�HTXDWLRQ������ �> @ ������OJ��OQ �&O&O�++� PPPP)57(( JJ� ���
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1 &OP PEDDV &O ����
V�LV�WKH�UHVLGXDO�VWDQGDUG�GHYLDWLRQ��1 WKH�QXPEHU�RI�PHDVXUHPHQWV�XVHG�WR�JHW�SD�DW�GLIIHUHQWPRODOLWLHV�RI�FKORULGH��E LV�WKH�VORSH�RI�WKH�UHJUHVVLRQ�OLQH�7KH�'3/� XVHG� DQ� DSSURDFK� VOLJKWO\� GLIIHUHQW� IURP� ������ E\� UHSODFLQJ� WKH� UHVLGXDO� VWDQGDUGGHYLDWLRQ� V� E\�X�SDP �������� $V� IDU� DV� WKH� VFDWWHU� DURXQG� WKH� UHJUHVVLRQ� OLQH� LV� VPDOO�� ERWKDSSURDFKHV� JLYH�YHU\� VLPLODU� UHVXOWV��7KH�1,67� DQG� WKH�608� UHSRUWHG� WKH� XQFHUWDLQW\� LQ� DVOLJKWO\�GLIIHUHQW�ZD\�FRPELQLQJ� WKH�XQFHUWDLQW\�RI� WKH� DFLGLW\� IXQFWLRQ�DQG� WKH� LQWHUFHSW� LQRQH�WDEOH�7KH� XQFHUWDLQW\� RI� WKH� DFLGLW\� IXQFWLRQ� DW� WKH� VPDOOHVW� DPRXQW� RI� DGGHG� FKORULGH�P&O  ����� PRO NJ����X �SDP  ���������LV�LQ�PRVW�FDVHV�WKH�ODUJHVW�FRQWULEXWLRQ�WR�WKH�RYHUDOO



�
XQFHUWDLQW\�� ,I� WKH�VFDWWHU�DURXQG�WKH�UHJUHVVLRQ�OLQH�LV� ODUJH�� WKH�XQFHUWDLQW\�RI� WKH�LQWHUFHSWFDQ�EHFRPH�WKH�PDMRU�FRQWULEXWLRQ�WR�WKH�RYHUDOO�XQFHUWDLQW\�DV�LW�LV�REYLRXV�IURP�WDEOH���LQ$QQH[�$�(VWLPDWLRQ�RI�WKH�XQFHUWDLQW\�RI�WKH�DFLGLW\�IXQFWLRQ�UHTXLUHV�WKH�NQRZOHGJH�RI�WKH�XQFHUWDLQW\FRQWULEXWLRQV� IURP� WKH�GHWHUPLQDWLRQ�RI� WKH� VWDQGDUG�SRWHQWLDO�(� DFFRUGLQJ� WR� HTXDWLRQ� ����7KH� XQFHUWDLQW\� LQ� WKH�PRODOLW\� RI�+&O� KDV� EHHQ� LGHQWLILHG� DV� RQH� RI� WKH�PDLQ� FRPSRQHQWVFRQWULEXWLQJ� WR� WKH� XQFHUWDLQW\� RI�(���7KH� VPDOO� XQFHUWDLQWLHV� RI�) DQG�5 GR� QRW� FRQWULEXWHVLJQLILFDQWO\�WR�WKH�EXGJHW�DQG�DUH�RPLWWHG�$�FRPSOHWH�XQFHUWDLQW\� EXGJHW� WDNLQJ� LQWR� DFFRXQW� DOO� NQRZQ� FRPSRQHQWV�ZKLFK� DIIHFW� WKHPHDVXUHPHQW� UHVXOW� LV� JLYHQ� LQ� 7DEOH� $�� RI� $QQH[� $� IRU� D� UHSUHVHQWDWLYH� VDPSOH� DW� DPHDVXUHPHQW� WHPSHUDWXUH� RI� �� �&�� 7KH� VWDQGDUG� XQFHUWDLQWLHV� X� �P+&O��� X� �(���� X�SD��X�LQWHUFHSW��DQG�X�SD���DUH�DOVR�VXPPDUL]HG�LQ�WKH�$QQH[�IRU�WKLV�H[DPSOH�� 5HVXOWV�DQG�XQFHUWDLQWLHV�RI�WKH�PHDVXUHPHQWV�RI�WKH�LQGLYLGXDO�ODERUDWRULHV
7KH�UHVXOWV�REWDLQHG�IRU�WKH�VDPSOH������PRO NJ�� 3RWDVVLXP�K\GURJHQ�SKWKDODWH��.+&�+�2�DW�GLIIHUHQW�WHPSHUDWXUHV�WRJHWKHU�ZLWK�WKH�DVVRFLDWHG�XQFHUWDLQWLHV��N  �����DV�UHSRUWHG�WR�WKHSLORW� ODERUDWRU\�� DUH� JLYHQ� LQ� 7DEOHV� �� WR� ��� 7KH� JUDSKV� VKRZLQJ� WKH� UHVXOWV� DUH� QXPEHUHGFRUUHVSRQGLQJO\�
� 'LVFXVVLRQ�RI�WKH�UHVXOWV
7KH� HYDOXDWLRQ� RI� &&40�.��� PRVWO\� FRQILUPV� WKH� UHVXOWV� REWDLQHG� LQ� WKH� ILUVW� NH\FRPSDULVRQ�RQ�S+�&&40�.��7KH�XQLIRUPLW\�RI� WKH� UHVXOWV�REWDLQHG� LQ�&&40�.��ZDV�EHWWHU� WKDQ� WKH�XQLIRUPLW\� WKH�S+REWDLQHG�IRU�WKH�SKWKDODWH�EXIIHU�LQ�&&40�.����7KH�UHVXOWV�REWDLQHG�E\�VHYHQ�RI�WKH�HOHYHQSDUWLFLSDQWV�DJUHH�YHU\�ZHOO�ZLWKLQ�WKH�XQFHUWDLQW\�VWDWHG�E\�WKH�ODERUDWRULHV��)RXU�SDUWLFLSDQWVREWDLQHG� UHVXOWV� VRPHZKDW� ORZHU�� 7KH� WZR� JURXSV� RI� UHVXOWV� DUH� PRVW� REYLRXVO\� DW� DPHDVXUHPHQW�WHPSHUDWXUH�RI����&��7KH�GHJUHH�RI�HTXLYDOHQFH�LV�QRW�VLJQLILFDQWO\�LQIOXHQFHGE\�WKH�PHDVXUHPHQW�WHPSHUDWXUH7KH� VDPSOH� VHTXHQFH� KDV� QR� LQIOXHQFH� RQ� WKH� UHSRUWHG� S+� YDOXHV�� 7KLV� LV� GHPRQVWUDWHG� LQILJXUH���WR���WKHUH�WKH�S+�DV�UHSRUWHG�E\�WKH�ODERUDWRULHV�DUH�GLVSOD\HG�IROORZLQJ�WKH�VDPSOHRUGHU�7KH�SUHSDUDWLRQ�RI� WKH�SDOODGLXP�K\GURJHQ�HOHFWURGHV� IRU�PHDVXULQJ� WKH�SRWHQWLDO�RI�FHOO� �,�UHTXLUHV�VRPH�VNLOO��7KH�SDOODGLXP�FRDWLQJ�LV�QRW�VR�VWDEOH�DV� WKH�SODWLQXP�FRDWLQJ�QRUPDOO\XVHG�IRU�+DUQHG�FHOO�PHDVXUHPHQWV�$� SRVVLEOH� H[SODQDWLRQ� IRU� WKH� YHU\� ORZ� S+� YDOXHV� REWDLQHG� E\�&0,� LV� D� HYDSRUDWLRQ� RIVDPSOH�VROXWLRQ�ZKLOH�IOXVKLQJ�ZLWK�DUJRQ�LQ�D�SUHSDUDWLRQ�VWHS�
$OO�SDUWLFLSDQWV�FDUULHG�RXW� WKH�PHDVXUHPHQWV�DW� ��� �&����� �&�DQG���� �&��1HDUO\� DOO� RI� WKHSDUWLFLSDQWV�GHWHUPLQHG�WKH�DPRXQW�FRQWHQW�RI�+&O�E\�FRXORPHWULF�WLWUDWLRQ��$�KLJK�SUHFLVLRQJUDYLPHWULF�PHWKRG�ZDV� XVHG� E\�*80�� 7KH�PDJQLWXGHV� RI� WKH� XQFHUWDLQWLHV� VWDWHG� E\� WKHSDUWLFLSDQWV�DQG�VKRZQ�LQ�$QQH[�$�DUH�VLPLODU�IRU�ERWK�PHWKRGV�
�� (YDOXDWLRQ�RI�WKH�.&59
,W�ZDV�DJUHHG�XSRQ�WKH�&&40�:RUNLQJ�*URXS�RQ�(OHFWURFKHPLFDO�$QDO\VLV�WR�XVH�WKH�VDPHDSSURDFK� DV� LQ� &&40�.�� WR� DVVLJQ� WKH� NH\� FRPSDULVRQ� UHIHUHQFH� YDOXH�.&59� DQG� WKHXQFHUWDLQW\� DVVRFLDWHG� ZLWK� LW�� 7KHUH� LV� QR� UHDVRQ� WR� GRXEW� WKH� XQFHUWDLQWLHV� RI� WKH� UHVXOWVHVWLPDWHG�E\�WKH�SDUWLFLSDQWV��VR�WKHVH�FDQ�EH�UHJDUGHG�DV�FUHGLEOH�
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7KH� S+� YDOXH� SURYLGHG� E\� HDFK� ODERUDWRU\� LV� FRQVLGHUHG� DV� DQ� XQELDVHG� HVWLPDWH� RI� WKHTXDQWLW\�RI�FRQFHUQ�>��@��7KH�PD[LPXP�OLNHOLKRRG�HVWLPDWRU�\LHOGV� WKH�.&59��S+5��DV� WKHYDULDQFH�EDVHG�ZHLJKWHG�PHDQ�>��@��>��@�DFFRUGLQJ�WR�HTXDWLRQV������������DQG������
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7KH�YDOXHV�RI�XL DUH�WKH�LQGLYLGXDO�XQFHUWDLQWLHV�DQG�& LV�WKH�YDULDQFH�
2QH�PHWKRG�IRU�WHVWLQJ�ZKHWKHU�PHDVXUHPHQWV�RI�WKH�VDPH�TXDQWLW\�DUH�FRPSDWLEOH�ZLWK�HDFKRWKHU� LV� WKH� VR� FDOOHG� %LUJH� RU� =� UDWLR� PHWKRG� >��@�>��@�� :KHQ� DSSO\LQJ� WKLV� WHVW�� WKHXQFHUWDLQW\� RI� WKH� .&59� DV� GHWHUPLQHG� IURP� WKH� LQGLYLGXDO� XQFHUWDLQWLHV� VWDWHG� E\� WKHSDUWLFLSDQWV� �WKH� LQWHUQDO�FRQVLVWHQF\�RI� WKH�GDWD�� HTXDWLRQ� ������ LV� FRPSDUHG� WR� WKH� H[WHUQDOFRQVLVWHQF\�WDNLQJ�LQWR�DFFRXQW�KRZ�PXFK�HDFK�UHVXOW�GHYLDWHV�IURP�WKH�.&59�LQ�UHODWLRQ�WRLWV� XQFHUWDLQW\�� 7KH� %LUJH� UDWLR� 5%LUJH FDOFXODWHG� IRU� WKH� &&40�.��� UHVXOWV� DFFRUGLQJ� WRHTXDWLRQ������LV�DOZD\V�ODUJHU�WKDQ�RQH��LQGLFDWLQJ�WKDW�WKHUH�LV�WKH�SRVVLELOLW\�WKDW�VRPH�RU�DOORI� WKH� LQGLYLGXDO� XQFHUWDLQWLHV� KDYH� EHHQ� XQGHUHVWLPDWHG�� 7KH�%LUJH� UDWLR� LV� KLJKHU� WKDQFDOFXODWHG�IRU�WKH�&&40�.��FRPSDULVRQ�� � &X  �5S+ ����
$� SUREOHP� ZLWK� WKH� HVWLPDWLRQ� RI� WKH� XQFHUWDLQW\� DFFRUGLQJ� WR� HTXDWLRQ� ����� LV� WKDW� DODERUDWRU\�WKDW�TXRWHV�DQ�RSWLPLVWLFDOO\�VPDOO�XQFHUWDLQW\�KDV�D�VWURQJ�LQIOXHQFH�RQ�WKH�.&59DQG�PDNHV�WKH�XQFHUWDLQW\�RI�WKH�ODWWHU�XQUHDVRQDEO\�VPDOO�>��@�� �
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7KH�YDULDQFH�EDVHG�ZHLJKWHG�PHDQ�LV�VWDWHG�DV�WKH�.&59��7KH�XQFHUWDLQW\�RI�WKH�.&59��X5�N  ����LV�FDOFXODWHG�DFFRUGLQJ�WKH�H[WHUQDO�FRQVLVWHQF\�FRQFHSW��HTXDWLRQ������
,Q�RUGHU�WR�LQYHVWLJDWH�WKH�UHDVRQV�OHDGLQJ�WR�LQFUHDVHG�LQWHUODERUDWRU\�VSUHDG�HYHQ�WKRXJK�WKHH[SHULPHQWDO� GHVLJQV� XVHG� DUH� YHU\� VLPLODU�� LW� ZDV� DJUHHG� WR� SHUIRUP� D� VWXG\�� 7KH� VWXG\&&40�3���RQ�IXQGDPHQWDO� LQYHVWLJDWLRQV�RI� WKH�SULPDU\�PHDVXUHPHQW�SURFHGXUH�IRU�S+�LVGHVLJQHG�WR�UHYHDO�WKHVH�KLGGHQ�VRXUFHV�RI�XQFHUWDLQW\�)XUWKHU� NH\� FRPSDULVRQV�ZLOO� EH� SHUIRUPHG� RQ�ZLGHO\� XVHG� EXIIHU� VROXWLRQV� WR� FRQWLQXH� WRLQYHVWLJDWH�WKH�GHJUHH�RI�HTXLYDOHQFH�RI�WKH�FRQYHQWLRQDO�SURFHGXUH�XVHG�E\�WKH�10,V�DW�WKHWRS�RI�WKH�WUDFHDELOLW\�FKDLQ�IRU�S+�7KH�VSUHDG�RI�UHVXOWV�RI�WKH�NH\�FRPSDULVRQ�&&40�.���JLYH�UHDVRQ�IRU�VRPH�GRXEWV�RQ�WKHFRQFHSW�RI�FKRRVLQJ�WKH�S+�YDOXH�RI�WKH�SKWKDODWH�EXIIHU��S+�596���DV�UHIHUHQFH�SRLQW�IRU�WKHVLQJOH�S+�VFDOH�DV�UHFRPPHQGHG�E\�WKH�,83$&�LQ������>��@�
�� $FNQRZOHGJHPHQWV� 7KH� SLORW� ODERUDWRU\� JUDWHIXOO\� DFNQRZOHGJHV� WKH� FRQWULEXWLRQVRI� DOO� SDUWLFLSDQWV� DQG� RI� WKH� PHPEHUV� RI� WKH� &&40�:RUNLQJ� *URXS� RQ� (OHFWURFKHPLFDO$QDO\VLV� DQG� WKHLU� YDOXDEOH� VXJJHVWLRQV� FRQFHUQLQJ� WKH� PHDVXUHPHQW� SURWRFRO� DQG� WKHHYDOXDWLRQ�SURFHVV�0RUHRYHU��VSHFLDO�WKDQNV�LV�RZHG�WR�WKH�1,67�IRU�SURYLGLQJ�WKH�SULPDU\�S+�EXIIHU�PDWHULDOVDQG� WR�%��:HUQHU� DQG�0��0�KOEDFK� IURP� WKH�=HQWUXP� I�U�0HVVHQ�XQG�.DOLEULHUHQ�*PE+6DFKVHQ�$QKDOW��*HUPDQ\��IRU�WKH�SURGXFWLRQ�RI�WKH�VDPSOH�
�� 5HIHUHQFHV
�� %DWHV�5��*���*XJJHQKHLP�(���3XUH�DQG�$SSOLHG�&KHP�������������������� %XFN�5�3���5RQGLQLQL�6���%DXFNH�)�*�.���&DPRHV�0�)����&RYLQJWRQ�$�.��0LOWRQ0�-�7���0XVVLQL�7���1DXPDQQ�5���3UDWW�.�:���6SLW]HU�3���:LOVRQ�*�6�7KH�0HDVXUHPHQW�RI�S+���'HILQLWLRQ��6WDQGDUGV�DQG�3URFHGXUHV��5HSRUW�RI�WKH:RUNLQJ�3DUW\�RQ�S+��3XUH�DQG�$SSOLHG�&KHP���������KWWS���ZZZ�LXSDF�RUJ�UHSRUWV�SURYLVLRQDO�DUFKLYHV�KWPO�� 0HWURORJLD� ����������������� 0HWURORJLD� ������������������� 0HWURORJLD� ����������������� :RUNLQJ�'RFXPHQWV�RI�WKH��WK &&40�0HHWLQJ��%,30��3DULV��$SULO������� %DWHV�5��*���5RELQVRQ�5��$���6ROXWLRQ�&KHPLVWU\��������������� %DWHV�5��*��'HWHUPLQDWLRQ�RI�S+��:LOH\��1HZ�<RUN��������$SSHQGL[��7DEOH���� *XLGH�WR�WKH�([SUHVVLRQ�RI�8QFHUWDLQW\ �*80���,62��*HQHYD������� 3DXZHOV��-���/DPEHUW\��$���6FKLPPHO��+���$FFUHG��4XDO��$VVXU��������������������� ',1� �������� *UXQGODJHQ� GHU� 0HVVWHFKQLN�� 7HLO� ��� $XVZHUWXQJ� YRQ� 0HVVXQJHQ�0HVVXQVLFKHUKHLW��%HXWK�9HUODJ��%HUOLQ�������� 'LHWULFK��&�)���8QFHUWDLQW\��&DOLEUDWLRQ�DQG�3URDELOLW\��7KH�6WDWLVWLFV�RI�6FLHQWLILF�DQG,QGXVWULDO�0HDVXUHPHQW��VF��HGLWLRQ��$GDP�+LOJHU��������S���������S���������� &R[��0��*���$�'LVFXVVLRQ� RI�$SSURDFKHV� IRU�'HWHUPLQLQJ� D� 5HIHUHQFH� 9DOXH� LQ� WKH$QDO\VLV�RI�.H\�&RPSDULVRQ�'DWD��13/�5HSRUW�&,6(������������

http://www.iupac.org/reports/provisional/index.html
http://www.iupac.org/reports/provisional/index.html
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�� *UlQLFKHU��:��+��+���0HVVXQJ�EHHQGHW�ZDV�QXQ"��7HXEQHU��������S�����±������ 7D\ORU��%�1���3DUNHU��:��+���/DQJHQEHUJ��'�1���7KH�)XQGDPHQWDO�&RQVWDQWV�DQG4XDQWXP�(OHFWURG\QDPLFV��$FDGHPLF�3UHVV��������S�����±������ $.�&RYLQJWRQ��5*�%DWHV��5$�'XUVW��'HILQLWLRQ�RI�S+�VFDOHV��VWDQGDUG�UHIHUHQFHYDOXHV��PHDVXUHPHQW�RI�S+�DQG�UHODWHG�WHUPLQRORJ\��3XUH�DQG�$SSO��&KHP� ��������������� KWWS���NFGE�ELSP�RUJ��� &RYLQJWRQ��$��.���$QDO��&KLP��$FWD�������������

http://kcdb.bipm.fr/BIPM-KCDB/AppendixB/specific_comparison3_4.asp
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