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WKH� FRPSRQHQW� RI� HYDOXDWLRQ� LQ� WKH�(QJOLVK�DQG�7DWDU�/DQJXDJHV��7KH�PDWHULDO� LV�
ERUURZHG� IURP� (QJOLVK� DQG� 7DWDU� PRQROLQJXDO� DQG� SRO\OLQJXDO� GLFWLRQDULHV�� 7KH�
FRPSDUDWLYH� DQDO\VLV� RI� WKH� DGMHFWLYDO� SKUDVHRORJLFDO� XQLWV� ZLWK� WKH� HYDOXDWLRQ�
FRPSRQHQW� LQ� WKH� (QJOLVK� DQG� 7DWDU� ODQJXDJHV� KDV� QRW� EHHQ� UHDOL]HG� EHIRUH��
$GMHFWLYDO�SKUDVHRORJLFDO�XQLWV�ZLWK�WKH�HYDOXDWLRQ�FRPSRQHQW�KDYH�EHHQ�DQDO\VHG�LQ�
WKH� DUWLFOH�� 6HPDQWLFDOO\� WKH� DGMHFWLYDO� SKUDVHRORJLFDO� XQLWV� ZLWK� WKH� HYDOXDWLRQ�
FRPSRQHQW� PD\� H[SUHVV� QHJDWLYH� RU� SRVLWLYH� DWWLWXGH� WR� UHDOLW\�� VSKHUHV� RI� OLIH��
FRPPXQLFDWLYH�SURFHVV�RU�WR�D�SHUVRQ��&RPPRQ�DQG�XQLTXH�IHDWXUHV�KDYH�EHHQ�IRXQG�
RXW�LQ�WKH�WZR�ODQJXDJHV��7KH�FRQFOXVLRQV�RQ�VWUXFWXUH�DQG�VHPDQWLFV�RI�WKH�DGMHFWLYDO�
SKUDVHRORJLFDO� XQLWV� ZLWK� WKH� TXDOLW\� HYDOXDWLRQ� FRPSRQHQW� DUH� SUHVHQWHG� LQ� WKH�
DUWLFOH�

.H\ZRUGV� $GMHFWLYDO� 3KUDVHRORJLFDO� 8QLWV�� (YDOXDWLRQ� &RPSRQHQW�� &RPSDUDWLYH�
8QLWV��1RQ�&RPSDUDWLYH�8QLWV���

�� ,QWURGXFWLRQ

7KH�SHUFHSWLRQ�DQG� LQWHUSUHWDWLRQ�RI� WKH�UHDOLD� VXUURXQGLQJ�XV� LV�GLIIHUHQW�
DPRQJ�WKH�UHSUHVHQWDWLYHV�RI�GLIIHUHQW�QDWLRQV�RI�WKH�ZRUOG��,W�PDQLIHVWV�LWVHOI�YHU\�
FOHDUO\�LQ�SKUDVHRORJLFDO�XQLWV�RI�WKH�ODQJXDJH�DV�LGLRPV�DFFXPXODWH�WKH�NQRZOHGJH�
RI�WKH�SHRSOH�DQG�UHIOHFW�FXOWXUH��KLVWRU\��ZLVGRP��EHOLHIV��FXVWRPV�DQG�WUDGLWLRQV�RI�
WKH�FHUWDLQ�HWKQLF�JURXS��KWWS���UXOE�RUJ�HQ��

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

<DUXOOLQD��2��$���7DUDVRYD��)��+���9DUODPRYD��(��9���	�3ROKRYVND\D��(��9����������(YDOXDWLRQ�
FRPSRQHQW� LQ� WKH� SKUDVHRORJLFDO� XQLWV� RI� WKH (QJOLVK� DQG� 7DWDU� ODQJXDJHV� -RXUQDO� RI�
5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�������������
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7KH�IXQFWLRQDO�FODVVLILFDWLRQ�RI�SKUDVHRORJLFDO�XQLWV��VXJJHVWHG�E\�SURIHVVRU�
,�9� $UQROG�LV�EDVHG�RQ�WKH�DELOLW\�WR�SHUIRUP�WKH�VDPH�V\QWDFWLFDO�IXQFWLRQ�DV�ZRUGV��
$FFRUGLQJ�WR�WKLV�DSSURDFK�WKH�IROORZLQJ�SULQFLSDO�JURXSV�RI�SKUDVHRORJLFDO�XQLWV�DUH�
GLVWLQJXLVKDEOH�

D��VXEVWDQWLYH SKUDVHRORJLFDO�XQLWV�RU�QRXQ�HTXLYDOHQWV��H�J��D�WKRUQ�LQ�
WKH�IOHVK�

E�� YHUEDO SKUDVHRORJLFDO� XQLWV� RU� YHUE� HTXLYDOHQWV�� H�J�� WR� FDWFK� UHG�
KDQGHG�

F��DGMHFWLYDO SKUDVHRORJLFDO�XQLWV�RU�DGMHFWLYH�HTXLYDOHQWV��H�J�� SHQQ\�
ZLVH�DQG�SRXQG�IRROLVK�

G�� DGYHUELDO SKUDVHRORJLFDO� XQLWV� RU� DGYHUE� HTXLYDOHQWV�� H�J�� E\� IDLU�
PHDQV�RU�IRXO�

H�� LQWHUMHFWLRQDO SKUDVHRORJLFDO� XQLWV� RU� LQWHUMHFWLRQ� HTXLYDOHQWV�� H�J��
:HOO� ,�QHYHU��

I��FRQMXQFWLRQDO SKUDVHRORJLFDO�XQLWV�RU�FRQMXQFWLRQ�HTXLYDOHQWV��H�J� DV�
ORQJ�DV� RQ�WKH�RWKHU�KDQG�

J��SUHSRVLWLRQDO SKUDVHRORJLFDO�XQLWV�RU�SUHSRVLWLRQV�HTXLYDOHQWV��H�J��LQ�
WKH�FRXUVH�RI� RQ�WKH�VWURNH�RI�

,Q�,�9��$UQROG¶V�FODVVLILFDWLRQ�WKHUH�DUH�DOVR�VHQWHQFH�HTXLYDOHQWV��SURYHUEV��
VD\LQJV�DQG� TXRWDWLRQV�� H�J��7KH� VN\� LV� WKH� OLPLW� :KDW�PDNHV� KLP� WLFN� ,� DP� HDV\
�KWWSV���VWXGRSHGLD�UX��

'LIIHUHQW�W\SHV�RI�SKUDVHRORJLFDO�XQLWV�PRGLILFDWLRQV�KDYH�EHHQ�ZLGHO\�XVHG�
E\�D�ORW�RI�SURPLQHQW�ZULWHUV�DQG�SRHWV��DQG�HYHQ�JHQHUDO�SXEOLF KRZHYHU��RQO\�WKH�
VHFRQG� KDOI� RI� WKH� ��WK� FHQWXU\� ZLWQHVVHG� WKH DSSHDUDQFH� RI� WKH� ILUVW� UHVHDUFKHV�
SURYLQJ� WKH� IDFW� WKDW� 38V� DUH� QRW� FRPSOHWHO\� IUR]HQ� H[SUHVVLRQV� �$UVHQWHYD� 	�
.D\XPRYD��������(LVYDQGL��HW�DO���������

$�SKUDVHRORJLFDO�XQLW�LV�D�VRXUFH�RI�EDFNJURXQG�NQRZOHGJH�FRQQHFWHG�ZLWK�
KLVWRU\��JHRJUDSK\�DQG�WKH�ZD\�RI�OLYLQJ�RI�WKH�QDWLRQ��,Q�WKH�UDQJH�RI�FRQWHPSRUDU\�
OLQJXLVWLF�SDUDGLJPV� WKH�FRPSDUDWLYH�UHVHDUFK�RI�GLIIHUHQW�ODQJXDJHV�SKUDVHRORJLFDO�
V\VWHPV�LV�JLYHQ�D�VSHFLDO�UROH��)HGXOHQNRYD��������2VPDQ�HW�DO���������

3KUDVHRORJLFDO�V\VWHP��DV�DQ\�RWKHU�VXEV\VWHP�RI�ODQJXDJH��LV�FKDUDFWHUL]HG�
E\�XQLW\�RI�WKH�JHQHUDO�DQG�VSHFLDO��DQG�IURP�WKLV�SRLQW�RI�YLHZ�LWV�UHVHDUFK�LQ�WKH�
ILHOG�RI� WKHRU\�RI� ODQJXDJH�XQLYHUVDOV� LV�YHU\� UHOHYDQW�DQG�RSHQV�QHZ�SHUVSHFWLYHV�
ERWK� IRU� OLQJXLVWLFV� RI� XQLYHUVDOV� DQG� IRU� SKUDVHRORJLFDO� WKHRU\� �$UVHQWHYD� 	�
1XUXOORYD�� ������ 3KUDVHRORJ\� � � LV� � � RQH� � � RI� � � WKH� � � VRXUFHV� � � RI� � � YRFDEXODU\���
HQODUJHPHQW���DQG�HQULFKPHQW��,W�LV�WKH�PRVW�FRORXUIXO�SDUW�RI�YRFDEXODU\�V\VWHP��DQG�
LW�GHVFULEHV�WKH�SHFXOLDU�YLVLRQ�RI�WKH�ZRUOG�E\�WKLV�VSHDNLQJ�FRPPXQLW\��,W�UHIOHFWV�
WKH� KLVWRU\� RI� WKH� QDWLRQ�� WKH� FXVWRPV� DQG� WUDGLWLRQV� RI� WKH� SHRSOH� VSHDNLQJ� WKH�
ODQJXDJH��3KUDVHRORJ\�IRUPV�D�VSHFLDO�VXEV\VWHP�LQ�WKH�YRFDEXODU\�V\VWHP��7KH�XQLWV�
RI�WKH�VXEV\VWHP���DUH���FDOOHG�GLIIHUHQWO\����SKUDVHRORJLFDO���XQLWV��SKUDVHRORJLVPV��VHW�
H[SUHVVLRQV��LGLRPV��



���� ͮ�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

7KH�JURXS�RI�DGMHFWLYDO�SKUDVHRORJLFDO�XQLWV�LV�VHOHFWHG�IRU�WKH�VWXG\�LQ�WKH�
DUWLFOH�DQG�SULPDULO\�WKH�HYDOXDWLRQ�FRPSRQHQW�LV�DFFHQWXDWHG�

���0DWHULDOV�DQG�0HWKRGV

7R�UHDOL]H�WKH�VWXG\� WKH�UHVHDUFKHUV�VHOHFWHG�PDWHULDO�IURP�WKH�PRQROLQJXDO�
DQG� SRO\OLQJXDO� GLFWLRQDULHV� DQG� RWKHU� OLWHUDU\� VRXUFHV� LQ� WKH� 7DWDU� DQG� 5XVVLDQ�
ODQJXDJHV��$PRQJ�WKH�PHWKRGV�RI�GDWD�DQDO\VLV�DUH�WKH�IROORZLQJ�RQHV��GHVFULSWLYH�
PHWKRG�� EDVHG� RQ� REVHUYDWLRQ�� RSSRVLWLRQDO� DQDO\VLV� RI� WKH� (QJOLVK� DQG� 7DWDU�
SURYHUEV��HW\PRORJLFDO�DQDO\VLV��PHWKRG�RI�FRPSDUDWLYH�DQDO\VHV� �XVHG� WR� LGHQWLI\�
DQG� WR� GLVWLQJXLVK�PDLQ� SHFXOLDULWLHV� DQG� GLIIHUHQFHV� RI WKH� VWXGLHG� REMHFW� LQ� WKH�
FRPSDUHG�ODQJXDJHV���VWDWLVWLFDO�PHWKRG��PHWKRG�RI�JHQHUDOL]DWLRQ�

���5HVXOWV�DQG�'LVFXVVLRQ

3HRSOH� WHQG� WR� FODVVLI\� WKHLU� DFFXPXODWHG� H[SHULHQFH�� WKHQ� GUDZ� VRPH�
FRQFOXVLRQV�DQG�JHQHUDOL]H�WKLV�H[SHULHQFH��'LD]�HW�DO����������,Q RXU�VWXG\�DIWHU�(� )�
$UVHQW\HYD�ZH�UHIHU�WR�WKH�FODVVLFDO�GHILQLWLRQ�RI�WKH�DGMHFWLYDO�SKUDVHRORJLFDO�XQLW��
$GMHFWLYDO� SKUDVHRORJLFDO� XQLWV� DUH� WKRVH� LQ� ZKLFK� DWWULEXWHV� DUH� SUHVHQWHG� E\�
DGMHFWLYHV�RU�SUHGLFDWLYHV��%\L\N�HW�DO����������

7KH�GHILQLWLRQ�RI WKH�DGMHFWLYDO�SKUDVHRORJLFDO�XQLW�LV�JLYHQ��LW�LV�QHFHVVDU\�
WR�FRQVLGHU�ZKDW�DQ�HYDOXDWLRQ�FRPSRQHQW�LV��$GMHFWLYHV�FRQQHFWHG�ZLWK�HYDOXDWLRQ�
DUH�UDWKHU�ZLGHO\�VSUHDG�LQ�ERWK�RI�WKH�ODQJXDJHV�± (QJOLVK�DQG�7DWDU��7KH\�DUH�UDUHO\�
UHSUHVHQWHG�E\�DQWRQ\PLF�SDLUV��4XDOLW\�HYDOXDWLRQ�DGMHFWLYHV�PD\�FKDUDFWHUL]H�WKH�
ZD\�VRPHWKLQJ�LV�GRQH��DSSHDUDQFH��DWWLWXGH�WR�DQRWKHU�SHUVRQ��FKDUDFWHU�RI�D�SHUVRQ��
7KHVH�DGMHFWLYH�FRPSRQHQWV�DUH�SHFXOLDU�WR�DGMHFWLYDO�SKUDVHRORJLFDO�XQLWV��7KH�EDVLF�
DQWRQ\PLF�SDLUV�RI�WKH�DGMHFWLYH�FRPSRQHQWV�PD\�EH�DV�IROORZV��JRRG�± EDG��D\E\DW��
\DNKVK\� ± QDFKDU�� \DPDQ�� 7KHVH� DUH� WKH� PRVW� IUHTXHQWO\� XVHG� DGMHFWLYHV� IRU�
HYDOXDWLRQ��%XW�WKHUH�DUH�DOVR�RWKHU�DGMHFWLYHV�FKDUDFWHUL]LQJ�TXDOLW\��WKRXJK�WKH\�DUH�
QRW�LQ�DQWRQ\PLF�UHODWLRQV�WR�RQH�DQRWKHU��)RU�H[DPSOH��URW��ZUHWFKHG��SHUIHFW��LGHDO��
EULOOLDQW��JUHDW��QLFH��,Q�WKH�7DWDU�ODQJXDJH�VXFK�DGMHFWLYHV�DV�DOPD]�PD\�EH�XVHG��%XW�
WKH\�DUH�QRW�VR�FRPPRQ�DV�JRRG�EDG��D\E\DW��\DNKVK\�± QDFKDU��\DPDQ��$V�ZH�VHH�
HYDOXDWLRQ�DGMHFWLYHV�DUH�RI�JUHDWHU�YDULHW\�LQ�WKH�(QJOLVK�ODQJXDJH�WKDQ�LQ�WKH�7DWDU�
RQH��WKHLU�XVDJH�LV�QRW�RI�WKH�VDPH�IUHTXHQF\�DV�ZHOO�

7KHUH�LV�D�VWDQGDUG�VWUXFWXUDO�GLYLVLRQ�LQWR�FRPSDUDWLYH�DQG�QRQ�FRPSDUDWLYH�
DGMHFWLYDO� SKUDVHRORJLFDO� XQLWV�� 3URYHUEV� DQG� VD\LQJV� DUH� GHVFULEHG� DV� WKH� WKLUG�
VWUXFWXUDO�JURXS��7KHVH�JURXSV�PD\�EH�IRXQG�LQ�ERWK�RI�WKH�VWXGLHG�ODQJXDJHV��EXW�WKH�
IUHTXHQF\�RI�DGMHFWLYDO�SKUDVHRORJLFDO�XQLWV�LQ�WKRVH�JURXSV�LV�QRW�WKH�VDPH�

:LWKLQ�WKH�JURXS�RI�FRPSDUDWLYH�DGMHFWLYDO�SKUDVHRORJLFDO�XQLWV�FRPSDUDWLYH�
FRQMXQFWLRQV�DV�OLNH�DQG�N\HEHN�VKLNHOOH�V\LPDQ�DUH�XVHG� LQ� WKH�(QJOLVK�DQG�7DWDU�
ODQJXDJHV�UHVSHFWLYHO\��7KH�H[DPSOHV�RI�WKH�FRPSDUDWLYH�DGMHFWLYDO�SKUDVHRORJLFDO�
XQLWV�ZLWK�HYDOXDWLRQ�FRPSRQHQW�LQ�WKH�(QJOLVK�ODQJXDJH�DUH�DV�IROORZV���DV�JRRG�DV�
JROG��.XQLQ������� ������DV�JRRG�DV��.XQLQ��������������DV�EULJKW�DV�D�EXWWRQ��.XQLQ��
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������������7KH�FRPSDUDWLYH�JURXS�RI�DGMHFWLYDO�SKUDVHRORJLFDO�XQLWV�ZLWK�TXDOLW\�
HYDOXDWLRQ�FRPSRQHQW�LV�QRW�IRXQG�LQ�WKH�7DWDU�ODQJXDJH��$V�ZH�VHH�TXDOLW\�HYDOXDWLRQ�
FRPSRQHQW� LV� QRW� VR� ZLGHO\� VSUHDG� LQ� WKH� VWUXFWXUDO� JURXS� RI� FRPSDUDWLYH�
SKUDVHRORJLFDO�XQLW�

7KH� QRQ�FRPSDUDWLYH� JURXS� LV� GLYLGHG� LQWR� SKUDVHRORJLFDO� XQLWV� ZLWK�
VXERUGLQDWH� DQG� FRRUGLQDWH� VWUXFWXUH��7KH� H[DPSOHV� RI� QRQ�FRPSDUDWLYH� DGMHFWLYDO�
SKUDVHRORJLFDO�XQLWV�ZLWK�HYDOXDWLRQ�FRPSRQHQW�RI�VXERUGLQDWH�VWUXFWXUH�DUH��JR�IURP�
EDG�WR�ZRUVH��.XQLQ�������������QLFHU�WKDQ�ZLVH��.XQLQ��������������IRU�WKH�JRRG�RI�
�.XQLQ��������������WR�WKH�JRRG��.XQLQ��������������JR�WR�WKH�EDG��.XQLQ�������������
7KH� VDPH� VWUXFWXUDO� JURXS� LV� SUHVHQWHG� E\� WKH� IROORZLQJ� H[DPSOHV� LQ� WKH� 7DWDU�
ODQJXDJH��\DPDQ�NHUQJ\D�NDOX��,V\DQE\DW��������������\DPDQ�V\X]QHQJ�\DNKVK\V\�
�,V\DQE\DW��������������\DNKVK\�N\X]�EHO\DQ�NDUDX��,V\DQE\DW��������������7KH�QRQ�
FRPSDUDWLYH�DGMHFWLYDO�SKUDVHRORJLFDO�XQLWV�ZLWK�HYDOXDWLRQ�FRPSRQHQW�RI�FRRUGLQDWH�
VWUXFWXUH�DUH��IRU�JRRG��.XQLQ��������������JRRG�DQG�JRRG��.XQLQ��������������WRPP\�
URW��.XQLQ��������������URXJK�DQG�UHDG\��.XQLQ��������������EHDX�LGHDO��.XQLQ��������
������D�EDG�FKDUDFWHU��.XQLQ������������QLFH�DQG��.XQLQ� ������������DOO�YHU\�ILQH�DQG�
ODUJH� �.XQLQ�������������� ILQH�DQG�GDQG\� �.XQLQ��������������7KH�VDPH�VWUXFWXUDO�
JURXS� LV� SUHVHQWHG� E\� WKH� IROORZLQJ� H[DPSOHV� LQ� WKH�7DWDU� ODQJXDJH�� \DPDQ�N\X]�
�,V\DQE\DW�� ������ ������ \DPDQ� \DFKVK\� �,V\DQE\DW�� ������ ������ \DNKVK\� \DOH�
�,V\DQE\DW�� ������ ������ \DNKVK\� V\X]� �6DSKLXOOLQD�� ������ ������ LQJ� \DFKVK\V\�
�,V\DQE\DW��������������QDFKDU�DY\UX��6DSKLXOOLQD�������������

7R�WKH�WKLUG�VWUXFWXUDO�JURXS�ZH�UHIHU�SURYHUEV�DQG�VD\LQJV��7KDW�LV�D�UDWKHU�
ULFK�VWUXFWXUDO�JURXS�LQ�WKH (QJOLVK�DQG�7DWDU�ODQJXDJHV��KH�WKDW�VSDUHV�WKH�EDG�LQMXUHV�
WKH�JRRG��.XQLQ�������������KH�NQRZV�EHVW�ZKDW�JRRG�LV�WKDW�KDV�HQGXUHG�HYLO��.XQLQ��
������������ZH�NQRZ�QRW�ZKDW�LV�JRRG�XQWLO�ZH�KDYH�ORVW�LW��.XQLQ��������������,Q�WKH�
7DWDU�ODQJXDJH�WKHUH�DUH QXPHURXV�H[DPSOHV�RI�SURYHUEV�DQG�VD\LQJV�ZLWK�HYDOXDWLRQ�
FRPSRQHQW� DV� ZHOO�� \DNKVK\� NHUQJ\D� W\X]P\DJ\DQ� \DPDQ� NHUQJ\D� W\X]P\D]�
�1DGLURY�������������\DNKVK\�NHUQ�LUW\DG\DQ�XN�N\XUHQ\D��1DGLURY�������������QDFKDU�
± \RNLQJQ\� DFKDU� �1DGLURY�� ������ ����� \DNKVK\� HLEHU� N\XS� EXOPDV� �6DSKLXOOLQD��
������ ������ DOPD]� WDVK� WXIUDNWD� \DWVD�GD��N\XUJ\DQ� NHVKH�DOPL\� NDOPDV� �1DGLURY��
����������

,Q�WKH�7DWDU�ODQJXDJH�UDWKHU�FXULRXV�H[DPSOHV�FDQ�EH�PHW�ZKHQ�ERWK�SRVLWLYH�
DQG�QHJDWLYH�DGMHFWLYHV�DV�WKH�FRPSRQHQWV�RI�DGMHFWLYDO�SKUDVHRORJLFDO�XQLWV��\DPDQ�
\DNKVK\��6DSKLXOOLQD��������������+HUH�WKH�QHJDWLYH�DGMHFWLYH�LV�XVHG�MXVW�WR�LQWHQVLI\�
WKH�GHJUHH�RI�WKH�SRVLWLYH�DGMHFWLYH�DQG�WKH�PHDQLQJ�RI�WKLV�SKUDVHRORJLFDO�XQLW�LV�³WRR�
JRRG´��,Q�WKH�(QJOLVK�ODQJXDJH�ZH�FDQ�DOVR�REVHUYH�VXFK�DQ�XQXVXDO�SKUDVHRORJLFDO�
XQLW�DV��EDG�LV�WKH�EHVW��.XQLQ�������������ZKHUH�ZH�FDQ�VHH�DQ�DGMHFWLYH�FRPSRQHQW�
ZLWK�QHJDWLYH�FRQQRWDWLRQ�DQG�WKH�VXSHUODWLYH�GHJUHH�RI�WKH�DGMHFWLYH�ZLWK�SRVLWLYH�
FRQQRWDWLRQ��PHDQLQJ�WKDW�WKHUH�LV�QRWKLQJ�JRRG�DKHDG�� ,Q� WKH� SURYHUE�
\DNKVK\�N\RQJ\D�W\X]P\DJ\DQ�\DPDQ�NHUQJ\D�W\X]P\D]��1DGLURY������������RI�WKH�
7DWDU�ODQJXDJH�ZH�VHH�ERWK�RI�WKH�SRVLWLYH�DQG�QHJDWLYH�DGMHFWLYHV�DV�ZHOO��EXW�KHUH�
WKH\�GRQ¶W�LQWHQVLI\�HDFK�RWKHU�EXW�IXQFWLRQ�LQ�DQWRQ\PLF�UHODWLRQV�



���� ͮ�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

���6XPPDU\
3KUDVHRORJLFDO�XQLWV�ZLWK�HYDOXDWLRQ�DGMHFWLYH�FRPSRQHQW�PD\�KDYH� WKHVH�

FRPSRQHQWV�LQ�SRVLWLYH��FRPSDUDWLYH�RU�VXSHUODWLYH�GHJUHH��7KDW�LV�WKH�FKDUDFWHULVWLF�
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