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8VLQJ�GDWD�IURP�REVHUYDWLRQV�PDGH�DW�WKH�&HQWHU�IRU�6RODU�

6\VWHP�6WXGLHV� IURP������0D\� WR� -XO\��ZH� UHSRUW� WKDW�

PLQRU�SODQHWV������<X]XUX\RVKLL�DQG��������������3<��

DUH� YHU\� OLNHO\� ELQDU\� V\VWHPV�� 7KH� OLJKWFXUYHV� IRU�

�������� FKDQJHG� VLJQLILFDQWO\� RYHU� WKH� UDQJH� RI�

REVHUYDWLRQV��LQFOXGLQJ�WKH�QHDU�GLVDSSHDUDQFH�RI�PXWXDO�

HYHQWV�E\�WKH�HQG�RI�WKH�REVHUYLQJ�VHVVLRQV��

'DWD�IURP�&&'�SKRWRPHWULF�REVHUYDWLRQV�PDGH�DW� WKH�&HQWHU� IRU�

6RODU�6\VWHP�6WXGLHV� LQ������0D\� WR� -XO\�ZHUH�XVHG� WR� ORRN� IRU�

LQGLFDWLRQV� RI� DQ� DVWHURLG� EHLQJ� ELQDU\�� &RQILUPHG� ELQDULHV� DUH�

WKRVH� WKDW� VKRZ� PXWXDO� HYHQWV� �RFFXOWDWLRQV�HFOLSVHV�� ZKLOH�

VXVSHFWHG� ELQDULHV� LQFOXGH� WKRVH� ZLWK� WZR� SHULRGV�� QR� REYLRXV�

PXWXDO�HYHQWV��DQG�SHULRGV�FRQVLVWHQW�ZLWK�ELQDU\�DVWHURLGV��

7DEOH�,�OLVWV�WKH�WHOHVFRSHV�DQG�&&'�FDPHUDV�WKDW�ZHUH�FRPELQHG�

WR�PDNH� WKH�REVHUYDWLRQV�� 7KH� FDPHUDV� XVH�&&'�FKLSV� IURP� WKH�

.$)� EOXH�HQKDQFHG� IDPLO\� DQG� VR� KDYH� HVVHQWLDOO\� WKH� VDPH�

UHVSRQVH��7KH�SL[HO�VFDOHV�ZHUH������DUFVHF�SL[HO��

7HOHVFRSHV� &DPHUDV�

�����P�I����6FKPLGW�&DVV� )/,�3UROLQH�����(�

�����P�I����6FKPLGW�&DVV� )/,�3UROLQH�����(�

7DEOH�,��/LVW�RI�DYDLODEOH�WHOHVFRSHV�DQG�&&'�FDPHUDV�DW�&6���7KH�
H[DFW�FRPELQDWLRQ� IRU�HDFK� WHOHVFRSH�FDPHUD�SDLU�FDQ�YDU\�GXH� WR�
PDLQWHQDQFH�RU�VSHFLILF�QHHGV��

$OO�OLJKWFXUYH�REVHUYDWLRQV�ZHUH�XQILOWHUHG�VLQFH�D�FOHDU�ILOWHU�FDQ�

FDXVH�D���������PDJ�ORVV��7KH�H[SRVXUH�GXUDWLRQ�YDULHG�GHSHQGLQJ�

RQ�WKH�DVWHURLG¶V�EULJKWQHVV�DQG�VN\�PRWLRQ��

0HDVXUHPHQWV�ZHUH�PDGH� XVLQJ�032�&DQRSXV�� 7KH�&RPS�6WDU�

6HOHFWRU�XWLOLW\�LQ�032�&DQRSXV�IRXQG�XS�WR�ILYH�FRPSDULVRQ�VWDUV�

RI� QHDU� VRODU�FRORU� IRU� GLIIHUHQWLDO� SKRWRPHWU\�� 7R� UHGXFH� WKH�

QXPEHU� RI� DGMXVWHG� QLJKWO\� ]HUR� SRLQWV� DQG� WKHLU� DPRXQWV�� WKH�

DQDO\VLV� RI� WKH� ����� GDWD� XVHG� WKH� $7/$6� FDWDORJ� U�� �65��

PDJQLWXGHV� �7RQU\�HW�DO����������7KH�UDUH�]HUR�SRLQW�DGMXVWPHQWV��

t�������PDJ�PD\�EH�UHODWHG�LQ�SDUW�WR�XVLQJ�XQILOWHUHG�REVHUYDWLRQV��

SRRU�FHQWURLGLQJ�RI�WKH�UHIHUHQFH�VWDUV��QRW�FRUUHFWLQJ�IRU�VHFRQG�

RUGHU�H[WLQFWLRQ��RU�VHOHFWLQJ�D�VWDU�WKDW�LV�DQ�XQUHVROYHG�SDLU��

7KH�<�D[LV�VKRZV�WKH�FDWDORJ��³VN\´��PDJQLWXGHV�IRU�WKH�³SULPDU\´�

SHULRG� �3���ZKLOH� WKH� ³VHFRQGDU\´� �3��� SORWV�JLYH� WKH�GLIIHUHQWLDO�

IURP�WKH�DYHUDJH�PDJQLWXGH�LQ�WKH�3��SORW��³65´�LQGLFDWHV�WKDW�WKH�

$7/$6�FDWDORJ�ZDV�XVHG��

7KH�WZR�YDOXHV�LQ�WKH�SDUHQWKHVHV�DUH�WKH�SKDVH�DQJOH��D��DQG�WKH�

YDOXH�RI�*�XVHG�WR�QRUPDOL]H�WKH�GDWD�WR�WKH�FRPSDULVRQ�VWDUV�XVHG�

LQ�WKH�HDUOLHVW�VHVVLRQ�DV�ZHOO�DV�WKH�PLG�GDWH�WLPH�RI�WKDW�VHVVLRQ��

,GHDOO\��WKLV�OHDYHV�DQ\�YDULDWLRQV�GXH�RQO\�WR�WKH�DVWHURLG¶V�URWDWLRQ�

DQG�RU�DOEHGR�FKDQJHV��7KH�;�D[LV�VKRZV�URWDWLRQDO�SKDVH�IURP�±

�����WR�������,I�WKH�SORW�LQFOXGHV�WKH�DPSOLWXGH��H�J���³$PS������´��

WKLV�LV�WKH�DPSOLWXGH�RI�WKH�)RXULHU�PRGHO�FXUYH�DQG�QRW�QHFHVVDULO\�

WKH�DGRSWHG�DPSOLWXGH�IRU�WKH�OLJKWFXUYH��

)URP�KHUH�RQ��³/&'%´�UHIHUV� WR� WKH�DVWHURLG� OLJKWFXUYH�GDWDEDVH�

�:DUQHU�HW�DO����������

�����<X]XUX\RVKLL��7KUHH�SUHYLRXV�ZRUNV�IRXQG�VLPLODU�SHULRGV�IRU�

WKH� QRZ� SUHVXPHG� SULPDU\�� %HKUHQG� �����ZHE�� �������� K�� DQG�

3UDYHF�HW�DO�� �����ZHE���������K������ZHE���������K���3iO�HW� DO��

�������� KRZHYHU�� UHSRUWHG� D� SHULRG� RI� �������� K�� 2XU� UHVXOWV�

VXSSRUW�WKH�SUHYLRXV�ZRUNV�JLYLQJ�D�SHULRG�QHDU������K��

�

��

1RQH�RI�WKRVH�SUHYLRXV�ZRUNV�LQGLFDWHG�WKH�OLNHOLKRRG�RI�D�VDWHOOLWH��

OHW� DORQH� FRQILUP� WKDW� RQH� H[LVWHG�� +RZHYHU�� RXU� REVHUYDWLRQV�

UHYHDOHG�WKH�PXWXDO�HYHQWV��RFFXOWDWLRQ�HFOLSVH���UDQJLQJ�IURP������

WR������PDJ��WKDW�JLYH�HYLGHQFH�WR�WKH�SUHVHQFH�RI�D�VDWHOOLWH��7KH�

FRYHUDJH�RI�WKH�HYHQWV��LQ�SDUWLFXODU�WKH�VHFRQGDU\�RQH��LV�OHVV�WKDQ�

LGHDO��PDNLQJ�IXWXUH�REVHUYDWLRQV�UHTXLUHG�WR�LPSURYH�WKH�SXWDWLYH�

RUELWDO�SHULRG��

(YHQ�ZKHQ� WDNLQJ�SKDVH�DQJOH�LQWR�DFFRXQW��WKH�DPSOLWXGH�RI� WKH�

SULPDU\�OLJKWFXUYH�LQ������ZDV�WKH�GHHSHVW�UHSRUWHG�WR�GDWH��7KLV�

LPSOLHV�D�PRUH�HTXDWRULDO�YLHZ�DQG�VR�SRVVLEO\�ZK\�PXWXDO�HYHQWV�

ZHUH�UHSRUWHG�IRU�WKH������DSSDULWLRQ�DQG�QRW�DW�WKRVH�SUHYLRXV��
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�������������3<���7KH�RQO\�SUHYLRXVO\�UHSRUWHG�URWDWLRQ�SHULRG�LQ�

WKH�/&'%�LV�IURP�3UDYHF�HW�DO�������ZHE���ZKR�IRXQG�D�SHULRG�RI�

�������K�EXW�GLG�QRW�UHSRUW�VLJQV�RI�D�VDWHOOLWH��0DLQ]HU�HW�DO���������

XVHG�:,6(� GDWD� WR� ILQG� DQ� HIIHFWLYH� GLDPHWHU� IRU� WKH� V\VWHP� RI��

����� �� ����� NP� DQG�� ZKHQ� XVLQJ� +�  � ������ DQ� DOEHGR� RI��

S9� ����������������7KLV�VHHPV�LQRUGLQDWHO\�KLJK�IRU�WKH�3KRFDHD�

IDPLO\��ZKLFK�KDV�DQ�DYHUDJH�YDOXH�QHDUHU�S9� �������

$SSO\LQJ� WKH� FRUUHFWLRQ� IURP� +DUULV� DQG� +DUULV� ������� DQG� WKH�

FXUUHQW� YDOXH� IURP� WKH� 03&25%� ILOH� �+�  � �������� WKH� DOEHGR�

EHFRPHV�S9� ��������������WKH�DYHUDJH�YDOXH�IRU�WKH�3KRFDHD�IDPLO\��

DQG�D�UHYLVHG�GLDPHWHU�'� ������NP��7KLV�GHPRQVWUDWHV�WKH�VWURQJ�

GHSHQGHQF\�RI�DOEHGRV�RQ�+�DQG�VR�WKH�QHHG�WR�FRQILUP�RU�LPSURYH�

+�YDOXHV�ZKHQHYHU�SRVVLEOH��

�

�

'XULQJ� WKH� RYHUDOO� VSDQ� RI� RXU� REVHUYDWLRQV�� ����� 0D\� ��� WR��

-XO\� ��� WKH� SULPDU\� OLJKWFXUYH� VKDSH� DQG�� WR� D� OHVVHU� GHJUHH� WKH�

DPSOLWXGH�� FKDQJHG��$OVR� FKDQJLQJ��PRUH� GUDPDWLFDOO\��ZHUH� WKH�

PXWXDO�HYHQWV�VHHQ�DW�WKH�VWDUW�RI�REVHUYDWLRQV�YHUVXV�WKH�HQG��7KLV�

ZRXOG�VHHP�WR�LQGLFDWH�WKDW�WKH�YLHZLQJ�JHRPHWU\�RI�WKH�V\VWHP�ZDV�

OHDYLQJ�WKH�³HFOLSVH�VHDVRQ´�ZKHQ�PXWXDO�HYHQWV�FDQ�EH�REVHUYHG��

7KLV�LQIRUPDWLRQ�FDQ�EH�XVHIXO�IRU�ILQGLQJ�D�VROXWLRQ�IRU�WKH�SROHV�

RI�WKH�SULPDU\¶V�VSLQ�D[LV�DQG�WKH�VDWHOOLWH¶V�RUELW��

:H¶YH� LVRODWHG� WZR�VHWV�RI�GDWD�� WKH�ILUVW� �³$´��FRYHULQJ�PRVW�RI�

�����-XQH�DQG�WKH�VHFRQG��³%´��WKH�HQG�RI�-XQH�LQWR�HDUO\�-XO\��,Q�

WKH� ILUVW� VHW�� WKH� PXWXDO� HYHQWV� DUH� ZHOO�GHILQHG� GHVSLWH� WKHLU�

DPSOLWXGHV�YHUVXV�WKH�HUURU�EDUV�RI�WKH�GDWD��7KH�VKDOORZHU�HYHQW��

EXW� RQO\� VR� E\� DERXW� ����� PDJ�� JLYHV� DQ� HIIHFWLYH� SULPDU\�WR�

VHFRQGDU\�GLDPHWHU�UDWLR�RI�'V�'S�t��������������

7KH�VHFRQG�GDWD�VHW��VKRZV�VFDQW�WUDFH�RI�WKH�PXWXDO�HYHQWV�ZLWK�WKH�

3��VROXWLRQ�KDYLQJ�EHHQ�IRUFHG�WR�D�YDOXH�QHDU�WKH�RQH�IRXQG�ZLWK�

WKH� ILUVW� GDWD� VHW�� ,Q� DGGLWLRQ�� WKH� GLIIHUHQFH� EHWZHHQ� WKH� WZR�

PD[LPXPV� LQ� WKH�SULPDU\� OLJKWFXUYH� LQFUHDVHG� IURP������PDJ�LQ�

WKH�ILUVW�VHW� WR������PDJ�LQ�WKH�VHFRQG�ZKLOH�WKH�GLIIHUHQFH�LQ�WKH�

PLQLPXPV�UHPDLQHG�DERXW�WKH�VDPH��7KHVH�DUH�ERWK�LPSRUWDQW�GDWD�

IRU�IXWXUH�PRGHOLQJ��

�

�

1XPEHU� 1DPH� ���\\�PP�GG� 3KDVH� /3$%� %3$%� 3HULRG�K�� 3�(�� $PS� $�(�� *US�'U�

� ����� <X]XUX\RVKLL� ������������ ���������� ���� ��� �������� ���(��� ����� ����� ������

� � � � � � � �������� ������� ����� ����� t�����

������� �����3<�� ������������ ���������� ���� ��� �������� �������� ����� ����� ������

� � � � � � � ������� ������ ����� ����� t�����

������� �����3<�� ������������ ���������� ���� ��� ������� ������� ����� ����� ������

� � � � � � � ������� ������ ����� ����� "�����

7DEOH� ,,��2EVHUYLQJ� FLUFXPVWDQFHV�� 7KH� ILUVW� OLQH� IRU� HDFK� REMHFW� JLYHV� WKH� SULPDU\� SHULRG� IRU� WKH� V\VWHP�DQG� WKH� VHFRQG� OLQH� JLYHV� WKH�

RUELWDO�VHFRQGDU\�SHULRG��7KH�WZR�VROXWLRQV�IRU���������DUH�EDVHG�RQ�GLIIHUHQW�GDWH�UDQJHV��7KH�SKDVH�DQJOH��D��LV�JLYHQ�DW�WKH�VWDUW�DQG�HQG�
RI�HDFK�GDWH�UDQJH��/3$%�DQG�%3$%�DUH��UHVSHFWLYHO\�WKH�DYHUDJH�SKDVH�DQJOH�ELVHFWRU�ORQJLWXGH�DQG�ODWLWXGH��VHH�+DUULV�HW�DO���������)RU�WKH�
*US�'U�FROXPQ��WKH�ILUVW�OLQH�JLYHV�WKH�JURXS�IDPLO\�EDVHG�RQ�WKH�IDPLOLHV�OLVW�IURP�WKH�/&'%��������LQQHU�PDLQ�EHOW�������3KRFDHD��6HH�WKH�
/&'%� GRFXPHQWDWLRQ� �KWWSV���PLQSODQREV�RUJ�03,QIR�GRFV�OFGEBUHDGPH�SGI�� IRU� D� IXOO� OLVW�� 7KH�'U� FROXPQ� RQ� WKH� VHFRQG� OLQH� LQGLFDWHV�D�
FRQILUPHG�ELQDU\�DQG�LV�WKH�HVWLPDWHG�GLDPHWHU�UDWLR�RI�WKH�VHFRQGDU\�WR�SULPDU\��'V�'S���
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$FNQRZOHGJHPHQWV�

)XQGLQJ� IRU� REVHUYDWLRQV� DW� &6�� DQG� ZRUN� RQ� WKH� DVWHURLG�

OLJKWFXUYH� GDWDEDVH� �:DUQHU� HW� DO��������� DQG�$/&'()�GDWDEDVH�

�DOFGHI�RUJ��ZHUH�VXSSRUWHG�E\�1$6$�JUDQW���166&��.������7KH�

DXWKRUV�JUDWHIXOO\�DFNQRZOHGJH�6KRHPDNHU�1(2�*UDQWV�IURP�WKH�

3ODQHWDU\�6RFLHW\���������������7KHVH�ZHUH�XVHG�WR�SXUFKDVH�VRPH�

RI�WKH�WHOHVFRSHV�DQG�&&'�FDPHUDV�XVHG�LQ�WKLV�UHVHDUFK��7KLV�ZRUN�

LQFOXGHV� GDWD� IURP� WKH� $VWHURLG� 7HUUHVWULDO�LPSDFW� /DVW� $OHUW�

6\VWHP��$7/$6��SURMHFW��$7/$6�LV�SULPDULO\�IXQGHG�WR�VHDUFK�IRU�

QHDU� HDUWK� DVWHURLGV� WKURXJK� 1$6$� JUDQWV� 11��$5��*��

��166&��.������DQG���166&��.������E\SURGXFWV�RI�WKH�1(2�

VHDUFK� LQFOXGH� LPDJHV� DQG� FDWDORJV� IURP� WKH� VXUYH\� DUHD�� 7KH�

$7/$6� VFLHQFH� SURGXFWV� KDYH� EHHQ� PDGH� SRVVLEOH� WKURXJK� WKH�

FRQWULEXWLRQV�RI�WKH�8QLYHUVLW\�RI�+DZDLL�,QVWLWXWH�IRU�$VWURQRP\��

WKH� 4XHHQ
V� 8QLYHUVLW\� %HOIDVW�� WKH� 6SDFH� 7HOHVFRSH� 6FLHQFH�

,QVWLWXWH��DQG�WKH�6RXWK�$IULFDQ�$VWURQRPLFDO�2EVHUYDWRU\��

5HIHUHQFHV�

5HIHUHQFHV�IURP�ZHE�VLWHV�VKRXOG�EH�FRQVLGHUHG�WUDQVLWRU\��XQOHVV�

IURP�DQ�DJHQF\�ZLWK�D�ORQJ�OLIHWLPH�H[SHFWDQF\��6LWHV�UXQ�E\�SULYDWH�

LQGLYLGXDOV��HYHQ�LI�RQ�DQ�LQVWLWXWLRQDO�ZHE�VLWH��GR�QRW�QHFHVVDULO\�

IDOO�LQWR�WKLV�FDWHJRU\��

%HKUHQG�� 5�� �����ZHE�� 2EVHUYDWRLUH� GH� *HQHYH� ZHE� VLWH��

KWWS���REVZZZ�XQLJH�FK�aEHKUHQG�SDJHBFRX�KWPO�

+DUULV�� $�:��� <RXQJ�� -�:��� 6FDOWULWL�� )��� =DSSDOD�� 9�� ��������

³/LJKWFXUYHV�DQG�SKDVH�UHODWLRQV�RI�WKH�DVWHURLGV����$ONPHQH�DQG�

����*\SWLV�´�,FDUXV��������������

+DUULV�� $�:��� +DUULV�� $�:�� �������� ³2Q� WKH� 5HYLVLRQ� RI�

5DGLRPHWULF� $OEHGRV� DQG� 'LDPHWHUV� RI� $VWHURLGV�´� ,FDUXV� �����

���������

0DLQ]HU��$���%DXHU��-���&XWUL��5���*UDY��7���.UDPHU��(���0DVLHUR��-���

6RQQHWW�� 6���:ULJKW�� (�� (GV�� �������� ³1(2:,6(�'LDPHWHUV� DQG�

$OEHGRV�9����´�1$6$�3ODQHWDU\�'DWD�6\VWHP�� �

XUQ�QDVD�SGV�QHRZLVHBGLDPHWHUVBDOEHGRV������� �

KWWSV���GRL�RUJ������������6���=���

3iO��$���6]DNiWV��5���.LVV��&���%yGL��$���%RJQiU��=���.DOXS��&���.LVV��

/�/���0DUWRQ��*���0ROQiU�� /��� 3ODFK\�� (��� 6iUQHF]N\��.��� 6]DEy��

*�0��� 6]DEy�� 5�� �������� ³6RODU� 6\VWHP� 2EMHFWV� 2EVHUYHG� ZLWK�

7(66�±�)LUVW�'DWD�5HOHDVH��%ULJKW�0DLQ�EHOW�DQG�7URMDQ�$VWHURLGV�

IURP�WKH�6RXWKHU�6XUYH\�´�$S��-��6XSSO�6HU�������LG������

3UDYHF�� 3��� :ROI�� 0��� 6DURXQRYD�� /�� �����ZHE�� ����ZHE��

����ZHE���KWWS���ZZZ�DVX�FDV�F]�aSSUDYHF�QHR�KWP�

7RQU\�� -�/��� 'HQQHDX�� /��� )OHZHOOLQJ�� +��� +HLQ]H�� $�1��� 2QNHQ��

&�$���6PDUWW��6�-���6WDOGHU��%���:HLODQG��+�-���:ROI��&����������³7KH�

$7/$6�$OO�6N\�6WHOODU�5HIHUHQFH�&DWDORJ�´�$S��-�������$�����

:DUQHU�� %�'��� +DUULV�� $�:��� 3UDYHF�� 3�� �������� ³7KH� $VWHURLG�

/LJKWFXUYH�'DWDEDVH�´� ,FDUXV� ����� ���������8SGDWHG� �����$XJ��

KWWS���ZZZ�PLQRUSODQHW�LQIR�OLJKWFXUYHGDWDEDVH�KWPO�

�

�

/,*+7&859(6�$1'�527$7,21�3(5,2'6�2)��
����%(57+2/'$������-8',7+��$1'������0$5<�

)UHGHULFN�3LOFKHU�

2UJDQ�0HVD�2EVHUYDWRU\��*����

�����2UJDQ�0HVD�/RRS�

/DV�&UXFHV��10�������86$�

ISLOFKHU��#JPDLO�FRP�

�5HFHLYHG�������-XQH�����

6\QRGLF� URWDWLRQ� SHULRGV� DQG� DPSOLWXGHV� DUH� IRXQG� IRU�

����%HUWKROGD����������������K��������������PDJQLWXGHV��

���� -XGLWK� ������� �� ������ K�� ����� �� �����PDJQLWXGHV��

�����0DU\��������������K��������������PDJQLWXGHV��

2EVHUYDWLRQV� WR� SURGXFH� WKH� UHVXOWV� UHSRUWHG� LQ� WKLV� SDSHU� ZHUH�

PDGH�DW�WKH�2UJDQ�0HVD�2EVHUYDWRU\�ZLWK�D�0HDGH����FP�/;����

*36� 6FKPLGW�&DVVHJUDLQ�� 6%,*� 67/�����(� &&'�� XQJXLGHG��

([SRVXUH�WLPHV�ZHUH����VHFRQGV�IRU�����%HUWKROGD�DQG�����-XGLWK��

����VHFRQGV�IRU������0DU\��ZLWK�D�FOHDU�ILOWHU��,PDJH�SKRWRPHWULF�

PHDVXUHPHQW� DQG� OLJKWFXUYH� FRQVWUXFWLRQ� ZHUH� GRQH� E\��

032� &DQRSXV� VRIWZDUH�� 7R� UHGXFH� WKH� QXPEHU� RI� GDWD� SRLQWV��

RQ�WKH�OLJKWFXUYHV�DQG�PDNH�WKHP�HDVLHU�WR�UHDG��GDWD�SRLQWV�KDYH�

EHHQ�ELQQHG�LQ�VHWV�RI���ZLWK�PD[LPXP�WLPH�GLIIHUHQFH���PLQXWHV��

���� %HUWKROGD�� 7KH� /LJKWFXUYH�'DWD� %DVH� �:DUQHU� HW� DO��� ������

VWDWHV�D�URWDWLRQ�SHULRG�RI�������KRXUV�EDVHG�RQ�IRXU�LQGHSHQGHQW�

GHWHUPLQDWLRQV� DOO� EHWZHHQ� ������ KRXUV� DQG� ������ KRXUV�� 1HZ�

REVHUYDWLRQV�RQ���QLJKWV������0D\���DW�SKDVH�DQJOH������WR�-XQH����

DW� SKDVH� DQJOH������ FDQ�EH� ILW� WR� D�SKDVHG� OLJKWFXUYH�ZLWK�SHULRG�

���������������KRXUV��PD[LPXP�DPSOLWXGH�������������PDJQLWXGHV��

7KH�VKDSH�DQG�DPSOLWXGH�RI�WKH�OLJKWFXUYH�FKDQJHG�FRQVLGHUDEO\�DV�

WKH�SKDVH�DQJOH�GHFUHDVHG��EXW�WKH�SHULRG�DV�VKRZQ�E\�WKH�WLPLQJV�

RI� PD[LPD� DQG� PLQLPD� UHPDLQHG� VWDEOH� DQG� PD\� EH� FRQVLGHUHG�

VHFXUH��7KLV�QHZ�YDOXH�RI�WKH�URWDWLRQ�SHULRG�LV�FRQVLVWHQW�ZLWK�DOO�

SUHYLRXVO\�SXEOLVKHG�YDOXHV��
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