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$YDQL�.DQXEDGGL��DQG�$PDUHQGUD�.XPDU�IRU�WKHLU�ZRQGHUIXO�IULHQGVKLS�DQG�VXSSRUW�
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,1752'8&7,21

/LIH�LV�D�FKDOOHQJH��PHHW�LW
/LIH�LV�/RYH��VKDUH�LW
/LIH�LV�D�'UHDP��UHDOL]H�LW
/LIH�LV�D�*DPH��SOD\�LW

6DWK\D�6DL�%DED

&RPPLWWHHV�DUH�DQ�LQWHJUDO�SDUW�RI�RXU�VRFLHW\��)RUPLQJ�D�FRPPLWWHH�LV�DQ

DFFHSWHG�SURFHVV�IRU�LQYROYLQJ�D�JURXS�LQ�GHFLVLRQ�PDNLQJ�DQG�SUREOHP�VROYLQJ��7KH

SRZHU�RI�D�FRPPLWWHH�OLHV�LQ�LWV�HIIHFWLYHQHVV�DV�D�GHFLVLRQ�PDNLQJ�ERG\��+RZHYHU��LW�LV

FRPPRQO\�REVHUYHG�WKDW�FRPPLWWHHV�DUH�LQHIIHFWLYH�DQG�ZRUN�EHFRPHV�GUXGJHU\��/DFN�RI

PHPEHU�SUHSDUDWLRQ��SRRU�SURFHVV�NQRZOHGJH��DQG�LQHIIHFWLYH�PHHWLQJV�DUH�DPRQJ�WKH

PDLQ�UHDVRQV�IRU�LQHIIHFWLYHQHVV�LQ�FRPPLWWHHV��3ULRU�UHVHDUFK�KDV�IRFXVHG�SULPDULO\�RQ

LPSURYLQJ�PHHWLQJ�HIIHFWLYHQHVV�E\�SURYLGLQJ�VXSSRUW�IRU�WKH�GHFLVLRQ�PDNLQJ�SURFHVV

GXULQJ�PHHWLQJV��/LWWOH�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�VWXG\�WKH�HIIHFWV�RI�SUHSDUDWLRQ�RQ

PHHWLQJ�HIIHFWLYHQHVV�

0HPEHU�SUHSDUDWLRQ�KDV�D�GLUHFW�LPSDFW�RQ�WKH�TXDOLW\�RI�WKH�PHHWLQJV�

3UHSDUDWLRQ�FDQ�LPSURYH�WKH�SDUWLFLSDWLRQ�DV�ZHOO�DV�WKH�RXWFRPH�RI�WKH�PHHWLQJV�
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0HPEHUV�SUHSDUH�E\�VWXG\LQJ�WKH�PDWHULDO�IRU�WKH�XSFRPLQJ�PHHWLQJ�DQG�UHODWLQJ�LW�WR�WKH

LQIRUPDWLRQ�DUWLIDFWV��H�J���SULRU�PHHWLQJ�DJHQGDV�DQG�PLQXWHV��GRFXPHQWV��DFWLRQ�LWHPV�

HWF���JHQHUDWHG�LQ�WKH�FRPPLWWHH�SURFHVV��7KHVH�UHODWLRQVKLSV�DUH�GHULYHG�EDVHG�RQ�WKH

PHPEHUV¶�H[SHULHQFH��ZKLFK�LV�VHOGRP�UHWDLQHG�DIWHU�WKH�PHPEHU�OHDYHV�WKH�FRPPLWWHH�

7KXV��WKH�UHODWLRQVKLS�LQIRUPDWLRQ�VKRXOG�FRQVWLWXWH�DQ�LPSRUWDQW�SDUW�RI�WKH�FRPPLWWHH

PHPRU\��7KHVH�UHODWLRQVKLSV�DUH�RI�SRWHQWLDO�LQWHUHVW�WR�WKH�FRPPLWWHH�SDUWLFLSDQWV�WR�ILQG

UHODWHG�LQIRUPDWLRQ��,Q�WKLV�UHVHDUFK��,�H[DPLQH�WKH�XVHIXOQHVV�RI�LQIRUPDWLRQ

UHODWLRQVKLSV�LQ�VXSSRUWLQJ�PHPEHU�SUHSDUDWLRQ�IRU�FRPPLWWHH�PHHWLQJV�

���� &RPPLWWHH�3URFHVV

&RPPLWWHHV�DUH�FRPPRQO\�IRUPHG�WR�VHUYH�DV�D�IRUXP�IRU�DGGUHVVLQJ�LVVXHV�DQG

PDNLQJ�GHFLVLRQV��0HPEHUV�PHHW�UHJXODUO\��VHUYLQJ�LQ�YDULRXV�UROHV�IRU�D�SHULRG�RI�WLPH

DIWHU�ZKLFK�WKH�PDNHXS�RI�WKH�FRPPLWWHH�FKDQJHV��7KXV��WKH�ZRUN�RI�WKH�FRPPLWWHH

WUDQVFHQGV�WKH�PHPEHUVKLS��7KH�FRPPLWWHH�SURFHVV�LV�D�UHSHWLWLYH�VHW�RI�RUGHUHG�WDVNV

>%URZQ��%�0���HW�DO�����@�

��� )RUPXODWLQJ�DQ�$JHQGD

7KH�DJHQGD�VHUYHV�DV�WKH�JXLGH�IRU�WKH�PHHWLQJV�DQG�D�FDUHIXOO\�FUDIWHG�DJHQGD�LV

FUXFLDO�WR�WKH�HIIHFWLYHQHVV�RI�D�PHHWLQJ�>7URSPDQ�HW�DO�������@�

��� 2UJDQL]LQJ�DQG�'LVWULEXWLQJ�0HHWLQJ�,QIRUPDWLRQ

7KH�DJHQGD��PHHWLQJ�ORJLVWLFV��DQG�D�FROOHFWLRQ�RI�UHOHYDQW�GRFXPHQWV�LV�GLVWULEXWHG�WR

WKH�FRPPLWWHH�PHPEHUV�DQG�RWKHUV�ZKR�ZLOO�DWWHQG�WKH�PHHWLQJ��7KLV�LQIRUPDWLRQ�LV

LPSRUWDQW�WR�DOORZ�WKH�PHPEHUV�RI�WKH�FRPPLWWHH�WR�SUHSDUH�IRU�WKH�PHHWLQJ�
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��� 0HHWLQJ

0HHWLQJV�DUH�D�SUHGRPLQDQW�IDFWRU�LQ�FRPPLWWHH�ZRUN��0HHWLQJV�PD\�EH�IDFH�WR�IDFH

RU�GLVWULEXWHG�DFURVV�GLIIHUHQW�VLWHV��FRQQHFWHG�WKURXJK�DQ�HOHFWURQLF�PHHWLQJ�V\VWHP

>1XQDPDNHU�HW�DO�������@�

��� 3RVW�0HHWLQJ�$QDO\VLV

3RVW�PHHWLQJ�WDVNV�LQFOXGH�ZULWLQJ�WKH�PLQXWHV��UHFRUGLQJ�GHFLVLRQV��DQG�IROORZ�XS�RI

DFWLRQ�LWHPV��6XE�FRPPLWWHHV�PD\�EH�FUHDWHG�WR�ZRUN�RQ�VRPH�RI�WKH�LWHPV�

3UH

0((7,1*

35(3$5$7,21

0((7,1*

3RVW

������	���

���

)LJXUH�����&RPPLWWHH�3URFHVV

:RUN�GRQH�RXWVLGH�RI�WKH�DFWXDO�PHHWLQJ�WLPH�FRPSULVHV�WKH�SUHSDUDWLRQ�SKDVH�IRU

PHHWLQJV��)LJXUH�������7KH�FRPELQDWLRQ�RI�WKH�ILUVW�WZR�WDVNV�������IRUPV�WKH�SUH�PHHWLQJ

SKDVH��6LQFH�FRPPLWWHHV�KDYH�D�FRQWLQXRXV�VHULHV�RI�PHHWLQJV��SRVW�PHHWLQJ�DQDO\VLV����

VHUYHV�DV�SUHSDUDWLRQ�IRU�VXEVHTXHQW�PHHWLQJV��7KXV��PHHWLQJ�SUHSDUDWLRQ�FDQ�EH�EURNHQ
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GRZQ�LQWR�WKH�HIIRUW�WR�RUJDQL]H�PHHWLQJV�������DQG�PHPEHU�SUHSDUDWLRQ������2UJDQL]DWLRQ

RI�PHHWLQJV�������LQYROYHV�

•� 0HHWLQJ�6FKHGXOLQJ

7KH�VFKHGXOHV�RI�WKH�FRPPLWWHH�PHPEHUV�KDYH�WR�EH�FRRUGLQDWHG�WR�ILQG�D�FRPPRQ

PHHWLQJ�WLPH��&RPPLWWHH�PHHWLQJV�WHQG�WR�EH�VFKHGXOHG�DW�D�UHJXODU�SODFH�DQG�WLPH�

WKHUHE\�VLPSOLI\LQJ�WKH�VFKHGXOLQJ�SUREOHP�

•� 2UJDQL]LQJ�&RPPLWWHH�,QIRUPDWLRQ

6LQFH�FRPPLWWHH�ZRUN�LV�DQ�RQJRLQJ�SURFHVV��LQIRUPDWLRQ�LV�FRQWLQXRXVO\�JHQHUDWHG

�DJHQGD��PLQXWHV��GRFXPHQWV���$GGLWLRQDOO\�WKHUH�DUH�LQIRUPDO�GLVFXVVLRQV�RI�LVVXHV

�H�J���YLD�QHZVJURXSV��PDLOLQJ�OLVWV��DQG�SULYDWH�FRQYHUVDWLRQV���7KLV�LQIRUPDWLRQ

QHHGV�WR�EH�RUJDQL]HG�LQ�RUGHU�IRU�LW�WR�EH�HIIHFWLYHO\�XVHG�E\�WKH�FRPPLWWHH�PHPEHUV

LQ�SUHSDULQJ�IRU�PHHWLQJV�

•� &RPPXQLFDWLRQ

7KH�PHHWLQJ�LQIRUPDWLRQ�QHHGV�WR�EH�GLVWULEXWHG�WR�WKH�PHPEHUV��$GGLWLRQDOO\�

PHPEHUV�PD\�FRQWLQXH�GLVFXVVLRQ�RQ�VRPH�WRSLFV�RXWVLGH�RI�WKH�PHHWLQJV�LQ�VXE�

FRPPLWWHHV�RU�WKURXJK�LQIRUPDO�FRQYHUVDWLRQV��IDFH�WR�IDFH�DQG�RQOLQH��

�&RPPLWWHH�PHPEHUV�SUHSDUH�IRU�PHHWLQJV�����LQ�VHYHUDO�ZD\V�

•� $JHQGD�,WHP�3UHSDUDWLRQ

0HPEHUV�UHDG�WKH�PHHWLQJ�GRFXPHQWV�DQG�SUHSDUH�IRU�DJHQGD�LWHPV�E\�SURGXFLQJ

UHSRUWV��VWXG\LQJ�SUHYLRXV�FRPPLWWHH�ZRUN��DQG�H[DPLQLQJ�WKH�ZRUN�RI�RWKHU

FRPPLWWHHV�



�

•� $FWLRQ�,WHPV

$FWLRQ�LWHPV�DVVLJQHG�IURP�SUHYLRXV�PHHWLQJV�PD\�EH�LQ�YDULRXV�VWDJHV�RI

FRPSOHWLRQ��0HPEHUV�PD\�SUHSDUH�WKH�VWDWXV�RI�WKH�LWHPV�WKH\�KDYH�EHHQ�ZRUNLQJ�RQ�

•� 6XE�&RPPLWWHHV

6XE�&RPPLWWHHV�PHHW�WR�ZRUN�RQ�D�VSHFLILF�VXE�WRSLF�RI�WKH�FRPPLWWHH��0HPEHUV�RQ

WKH�VXE�FRPPLWWHH�KDYH�WR�SUHSDUH�IRU�WKH�PHHWLQJV�DQG�UHSRUW�RQ�WKHLU�SURJUHVV�

���� 0HHWLQJ�3UHSDUDWLRQ�IRU�(IIHFWLYH�0HHWLQJV

6LQFH�FRPPLWWHH�ZRUN�UHYROYHV�DURXQG�PHHWLQJV��LWV�HIIHFWLYHQHVV�GHSHQGV�RQ

ERWK�SUHSDUDWLRQ�DQG�FRQGXFW�RI�HIIHFWLYH�PHHWLQJV��+RZHYHU��UHVHDUFK�RQ�VXSSRUWLQJ�WKH

FRPPLWWHH�SURFHVV�KDV�IRFXVHG�H[FOXVLYHO\�RQ�FRQGXFWLQJ�HIIHFWLYH�PHHWLQJV�>%HQQHWW

������%HQQHWW�	�.DUDW�������*RUGRQ�������-RKDQVHQ�HW�DO��������5HQWRQ�������:HOW\

����@��&RQVLGHUDEOH�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�VXSSRUWLQJ�IDFH�WR�IDFH�DV�ZHOO�DV

GLVWULEXWHG�PHHWLQJV�WKURXJK�HOHFWURQLF�PHHWLQJ�V\VWHPV��(06��DQG�GHFLVLRQ�URRPV

>%RVWURP�������*UD\��������1XQDPDNHU�HW�DO��������5RPDQR�HW��DO������@��GLVWULEXWHG

PHHWLQJ��FRQIHUHQFLQJ��PDQDJHPHQW�>1XQDPDNHU�����@��HOHFWURQLF�PHHWLQJ�IDFLOLWDWLRQ

>%HQQHWW�������%RVWURP�HW�DO��������'XEV�DQG�+D\QH�����@��*&66���*URXS

&RPPXQLFDWLRQ�6XSSRUW�6\VWHPV�DQG�*'66���*URXS�'HFLVLRQ�6XSSRUW�6\VWHPV

>3LQVRQQHDXOW�	�.UDHPHU�����@��7KH�*'66�WRROV�VXSSRUW�YDULRXV�PHHWLQJ�WDVNV��H�J��

EUDLQVWRUPLQJ��RUJDQL]LQJ�GHFLVLRQ�DOWHUQDWLYHV��YRWLQJ��HWF���E\�XWLOL]LQJ�IRUPDO�PRGHOV

RI�WKH�GHFLVLRQ�SURFHVV�>$GDPV�������&DUWHU�HW�DO��������'HQQLV�	�*DOOXSH������

.UDHPHU�	�.LQJ�������0LJOLDUHVH�	�3DROXFFL�����@�
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(PSLULFDO�VWXGLHV�RI�WKH�XVH�RI�JURXS�VXSSRUW�V\VWHPV��*66��LQ�IDFH�WR�IDFH�DV

ZHOO�DV�GLVWULEXWHG�JURXSV�KDYH�FRQVLGHUHG�WKH�LPSDFW�RI�*66�WHFKQRORJ\�RQ�WKH�JURXS

SURFHVV�DQG�HIIHFWLYHQHVV�RI�PHHWLQJV�WKURXJK�ODERUDWRU\�H[SHULPHQWV�DV�ZHOO�DV�ILHOG

VWXGLHV�>'HQQLV�	�*DOOXSSH�����@��+RZHYHU��WKH�UHVHDUFK�GRHV�QRW�FRQVLGHU�PHHWLQJ

SUHSDUDWLRQ�DV�D�IDFWRU�DIIHFWLQJ�WKH�HIIHFWLYHQHVV�RI�PHHWLQJV�>3LQVRQQHDXOW�	�.UDHPHU

����@���7KLV�FDQ�EH�VHHQ�LQ�WKH�UHVHDUFK�PRGHO�RI�WKH�8QLYHUVLW\�RI�$UL]RQD�UHVHDUFKHUV�

RQH�RI�WKH�OHDGLQJ�JURXSV�ZRUNLQJ�RQ�PHHWLQJ�VXSSRUW�V\VWHPV�>1XQDPDNHU�HW��DO�����@�

7KHLU�PRGHO��)LJXUH������LQGLFDWHV�WKDW�WKH�PHHWLQJ�RXWFRPH�GHSHQGV�RQ�VHYHUDO�IDFWRUV

�JURXS��WDVN��FRQWH[W�RI�ZRUN��HOHFWURQLF�PHHWLQJ�V\VWHPV��(06��WHFKQRORJ\�XVHG��DQG

WKH�SURFHVV���7KH�PRGHO�FDQ�EH�H[WHQGHG�WR�LQFOXGH�SUHSDUDWLRQ�DV�VKRZQ�LQ�)LJXUH�����

2UJDQL]DWLRQ�RI�D�PHHWLQJ�DIIHFWV�WKH�SURFHVV�VLQFH�SRRU�RUJDQL]DWLRQ�FDQ�OHDG�WR�DQ

LQHIIHFWLYH�PHHWLQJ��$GGLWLRQDOO\��WKH�JURXS�PHPEHUV�PXVW�SUHSDUH�IRU�PHHWLQJV��7KXV�

SUHSDUDWLRQ�DIIHFWV�ERWK�WKH�JURXS�DQG�SURFHVV�RI�PHHWLQJV��7KH�RXWFRPH�RI�D�PHHWLQJ

UHVXOWV�LQ�SUHSDUDWLRQ�ZRUN�IRU�VXEVHTXHQW�PHHWLQJV��7KXV��PHHWLQJ�SUHSDUDWLRQ�LV

DIIHFWHG�E\�WKH�PHHWLQJ�SURFHVV��WKH�RXWFRPH��DQG�WKH�IDFWRUV�DIIHFWLQJ�LW�
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3UHSDUDWLRQ

*URXS

7DVN

&RQWH[W

(06

3URFHVV 2XWFRPH

)LJXUH�����([WHQGLQJ�WKH�8QLYHUVLW\�RI�$UL]RQD�0RGHO

,QWXLWLYHO\�ZH�ZRXOG�H[SHFW�WKDW�D�ZHOO�RUJDQL]HG�PHHWLQJ�DWWHQGHG�E\�PHPEHUV

ZKR�DUH�ZHOO�SUHSDUHG�VKRXOG�EH�HIIHFWLYH��+RZHYHU��LQ�RUGHU�WR�VWXG\�WKH�HIIHFW�RI

SUHSDUDWLRQ�RQ�PHHWLQJ�HIIHFWLYHQHVV�ZH�QHHG�WR�EH�DEOH�WR�PHDVXUH�WKH�WHUPV�³ZHOO

RUJDQL]HG´��³ZHOO�SUHSDUHG´��DQG�³HIIHFWLYH´�PHHWLQJV��6XEMHFWLYH�PHDVXUHV�KDYH�EHHQ

XVHG�WR�VWXG\�PHHWLQJ�HIIHFWLYHQHVV��H�J���GHFLVLRQ�TXDOLW\��GHFLVLRQ�WLPH��SURFHVV

VDWLVIDFWLRQ�UDWLQJV��OHYHO�DQG�TXDOLW\�RI�SDUWLFLSDWLRQ�>'HQQLV�	�*DOOXSSH������

1XQDPDNHU�HW�DO������@���$�QXPEHU�RI�VWXGLHV�KDYH�LQYHVWLJDWHG�WKH�HIIHFWV�RI�(06

WHFKQRORJ\�DQG�LWV�LQGLYLGXDO�IHDWXUHV�RQ�WKH�SURFHVV�DQG�RXWFRPH�RI�PHHWLQJV
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>3LQVRQQHDXOW�	�.UDHPHU�������'HQQLV�	�*DOOXSSH�����@��+RZHYHU��GHVSLWH�LWV

LPSRUWDQFH��OLWWOH�HPSLULFDO�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�WR�VWXG\�WKH�HIIHFWV�RI�PHPEHU

SUHSDUDWLRQ�RQ�WKH�HIIHFWLYHQHVV�RI�PHHWLQJV���,Q�WKLV�WKHVLV��,�H[DPLQH�ZD\V�WR�VXSSRUW

WKH�LQIRUPDWLRQ�VHHNLQJ�DVSHFW�RI�PHPEHU�SUHSDUDWLRQ��,�HYDOXDWH�WKH�XVHIXOQHVV�RI�WRROV

WR�RUJDQL]H�DQG�SUHVHUYH�WKH�FRPPLWWHH�LQIRUPDWLRQ�UHODWLRQVKLSV�

���� 6XSSRUWLQJ�0HHWLQJ�3UHSDUDWLRQ

,QHIIHFWLYH�PHHWLQJV�ZDVWH�WLPH�DQG�PRQH\��OHDG�WR�EDG�GHFLVLRQV��DQG�FDXVH�ZRUN

IUXVWUDWLRQ��&RPPLWWHH�PHHWLQJV�KDYH�EHHQ�IRXQG�WR�EH�LQHIIHFWLYH�GXH�WR�ODFN�RI�PHPEHU

SUHSDUDWLRQ��SRRU�SURFHVV�NQRZOHGJH��DQG�QR�RUJDQL]HG��PHPRU\��RI�WKH�LQIRUPDWLRQ

JHQHUDWHG�E\�WKH�FRPPLWWHH�>3HWURYLF�������7URSPDQ�HW�DO������@��(PSLULFDO�VWXGLHV�RI

PDQDJHUV�>3HWURYLF������@�KDV�VKRZQ�WKDW�������RI�WKHLU�ZRUNLQJ�WLPH�LV�VSHQW�LQ

PHHWLQJV��+RZHYHU��RI�WKLV�WLPH�����ZDV�UDWHG�DV�LQHIILFLHQW��7KHVH�PDQDJHUV�LQGLFDWHG

WKDW�ODFN�RI�SUHSDUDWLRQ�IRU�PHHWLQJV�ZDV�RQH�RI�WKH�PDLQ�UHDVRQV�IRU�WKH�LQHIILFLHQF\�

7KH\�HPSKDVL]HG�WKH�QHHG�IRU�WRROV�WR�VXSSRUW�PHHWLQJ�SUHSDUDWLRQ�WDVNV��$�VXUYH\�RI

PDQDJHUV�DQG�SURIHVVLRQDOV�>6WD]LQJHU�DQG�2OIPDQ�����@�LQ�D�YDULHW\�RI�RUJDQL]DWLRQV

DOVR�LQGLFDWHG�WKDW�VXSSRUW�IRU�JURXS�ZRUN�EHWZHHQ�PHHWLQJV�ZDV�SHUFHLYHG�WR�EH�PRUH

XVHIXO�WKDQ�VXSSRUW�IRU�HLWKHU�IDFH�WR�IDFH�RU�HOHFWURQLF�PHHWLQJV�

7KH�VXSSRUW�IRU�PHHWLQJ�SUHSDUDWLRQ�PXVW�IDFLOLWDWH�WKH�RUJDQL]DWLRQ�RI�PHHWLQJV

DV�ZHOO�DV�DVVLVW�FRPPLWWHH�PHPEHU�SUHSDUDWLRQ���6XSSRUW�WRROV�FDQ�EH�FODVVLILHG�DV

IROORZV�

���� 7DVN�6XSSRUW

7RROV�SURYLGH�VXSSRUW�IRU�UHSHWLWLYH�RUJDQL]DWLRQDO�WDVNV�VXFK�DV�PHHWLQJ�VFKHGXOLQJ�



�

DFWLRQ�LWHP�RU�WR�GR�OLVW�WUDFNLQJ�>.UHLIHOWV�HW�DO������@��IRUPXODWLRQ�RI�WKH�DJHQGD�DQG

PLQXWHV��HWF���>%URZQ�HW�DO������@�

���� &RPPXQLFDWLRQ�DQG�&RRUGLQDWLRQ

7RROV�VXFK�DV�HPDLO�DQG�QHZVJURXSV�DUH�XVHG�WR�GLVVHPLQDWH�LQIRUPDWLRQ�DQG

FRQWLQXH�GLVFXVVLRQV�RQ�WRSLFV�RXWVLGH�WKH�PHHWLQJ��2UJDQL]LQJ�FRPPLWWHH�ZRUN�DOVR

UHTXLUHV�FRRUGLQDWLQJ�SHRSOH�ZKR�PD\�EH�GLVWULEXWHG�DW�VHYHUDO�ORFDWLRQV��7KXV�

VXSSRUW�WRROV�DUH�UHTXLUHG�WR�HQKDQFH�WKH�FRPPXQLFDWLRQ�DQG�FRRUGLQDWLRQ�LQ

FRPPLWWHHV�

���� 2UJDQL]LQJ�,QIRUPDWLRQ

7KH�FRPPLWWHH�LQIRUPDWLRQ�QHHGV�WR�EH�RUJDQL]HG�DQG�DFFHVVLEOH�WR�DOORZ�PHPEHUV�WR

SUHSDUH�IRU�PHHWLQJV��5HVHDUFK�KDV�IRFXVHG�RQ�FDSWXULQJ�PHHWLQJ�LQIRUPDWLRQ�DQG

LQWHJUDWLQJ�LW�ZLWK�WKH�RUJDQL]DWLRQDO�LQIRUPDWLRQ�VR�WKDW�LW�FDQ�EH�DFFHVVHG�GXULQJ�DQG

RXWVLGH�RI�PHHWLQJV�>6DQGRHV�HW�DO��������6FKZDEH�����@�

���� &RPPLWWHH�,QIRUPDWLRQ�5HODWLRQVKLSV

7KH�FRPPLWWHH�SURFHVV�SURGXFHV�D�QXPEHU�RI�LQIRUPDWLRQ�DUWLIDFWV��WRSLFV�

DJHQGDV��PLQXWHV��HWF����7KH�LQIRUPDWLRQ�LV�JDWKHUHG�RYHU�WLPH�DV�WKH�FRPPLWWHH�GLVFXVVHV

YDULRXV�WRSLFV�DQG�LVVXHV��6LQFH�WKH�GLVFXVVLRQV�DUH�GLVWULEXWHG�RYHU�VHYHUDO�PHHWLQJV�

LQIRUPDWLRQ�WHQGV�WR�EH�LQWHUUHODWHG�LQ�VHYHUDO�ZD\V��7KHVH�UHODWLRQVKLSV�DUH�FRQQHFWLRQV

EHWZHHQ�DUWLIDFWV��H�J���WRSLFV�DUH�RQ�WKH�DJHQGD�DQG�GLVFXVVHG�LQ�VHYHUDO�PHHWLQJV���,Q

DGGLWLRQ��VHYHUDO�FRPPLWWHHV�PD\�EH�DGGUHVVLQJ�WKH�VDPH�WRSLF�LQ�GLIIHUHQW�ZD\V�JLYLQJ

ULVH�WR�UHODWLRQVKLSV�DFURVV�FRPPLWWHHV��0HPEHUV�DFFXPXODWH�LQIRUPDWLRQ�GXULQJ�WKHLU

WHQXUH�RQ�GLIIHUHQW�FRPPLWWHHV��7KXV��WKH\�DUH�DEOH�WR�UHODWH�LQIRUPDWLRQ�ERWK�ZLWKLQ�D
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FRPPLWWHH�DQG�DFURVV�PXOWLSOH�FRPPLWWHHV��8QOHVV�WKHVH�UHODWLRQVKLSV�DUH�SUHVHUYHG��WKH

UHODWLRQVKLS�NQRZOHGJH��FRPPLWWHH�PHPRU\��LV�ORVW�DIWHU�WKH�PHPEHUV�OHDYH�WKH

FRPPLWWHH�

,Q�SUHSDULQJ�IRU�PHHWLQJV��PHPEHUV�RIWHQ�DVN�TXHVWLRQV�WKDW�VHHN�LQIRUPDWLRQ�DERXW�WKHVH

UHODWLRQVKLSV��7KH�UHODWLRQVKLSV�UHFRUG�FRPPLWWHH�NQRZOHGJH��H�J���GHFLVLRQV�DQG�WKHLU

UDWLRQDOH����,Q�DGGLWLRQ��WKH�UHODWLRQVKLSV��H�J���EHWZHHQ�WRSLFV�DQG�PHHWLQJV��FDQ�EH�XVHG

WR�DQVZHU�TXHVWLRQV�VXFK�DV��:KHQ�ZDV�WKH�WRSLF�ILUVW�GLVFXVVHG"�2U�:KLFK�PHHWLQJV

GLVFXVVHG�D�WRSLF��RU�:KHQ�GLG�ZH�ODVW�WDON�DERXW����"�7KHVH�TXHVWLRQV�KDYH�VHYHUDO

DWWULEXWHV�

��� 1XPEHU�RI�5HODWHG�$UWLIDFWV

6RPH�TXHVWLRQV�DUH�DERXW�D�VLQJOH�DUWLIDFW��H�J���:DV�WKLV�WRSLF�GLVFXVVHG�LQ�WKH

PHHWLQJ�RQ�$SULO���WK"��ZKHUHDV�RWKHUV�UHTXLUH�WKH�H[DPLQDWLRQ�RI�WKH�UHODWLRQVKLS

EHWZHHQ�WZR�RU�PRUH�DUWLIDFWV��H�J���:KLFK�PHPEHUV�ZHUH�UHVSRQVLEOH�IRU�HDFK�RI�WKH

DFWLRQ�LWHPV�JHQHUDWHG�E\�WKH�ELOOLQJ�VXEFRPPLWWHH"��

��� 7LPHIUDPH

$�TXHVWLRQ�PD\�UHIHU�WR�WKH�SDVW��H�J���+RZ�GR�WKH�QHZ�UHTXLUHPHQWV�GLIIHU�IURP�WKH

RULJLQDO�YHUVLRQ�DSSURYHG�E\�WKH�FRPPLWWHH"��RU�FXUUHQW�ZRUN�RI�WKH�FRPPLWWHH��H�J��

:KLFK�PHPEHUV�DUH�FXUUHQWO\�ZRUNLQJ�RQ�DQ�DFWLRQ�LWHP"���$YDLODELOLW\�RI�KLVWRULFDO

LQIRUPDWLRQ�GHSHQGV�RQ�KRZ�ORQJ�WKH�FRPPLWWHH�KDV�EHHQ�WUDFNLQJ�LW�

��� 7\SH�RI�5HODWLRQVKLS

$�UHODWLRQVKLS�PD\�EH�GLVFRYHUHG�E\�PDWFKLQJ�NH\ZRUGV�RU�SKUDVHV��OH[LFDO���H�J���D

VHDUFK�IRU�D�NH\ZRUG�³$EUDFDGDEUD´�ZLOO�EULQJ�XS�DOO�WKH�UHODWHG�GRFXPHQWV�WKDW
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PHQWLRQ�LW���7KXV��WKHVH�GRFXPHQWV�DUH�UHODWHG�OH[LFDOO\��,Q�VRPH�FDVHV�WKH

UHODWLRQVKLS�PD\�DULVH�RQO\�LQ�WKH�FRQWH[W�RI�D�GLVFXVVLRQ�ZLWKRXW�DQ\�FRPPRQ�OH[LFDO

WHUPV��H�J���PHHWLQJ�$�PD\�GLVFXVV�WKH�DQQXDO�VDOHV�DQG�PHHWLQJ�%�PD\�GLVFXVV�WKH

QHZ�FRPSXWHUV��7KH\�PD\�EH�UHODWHG�EHFDXVH�WKH�QHZ�FRPSXWHUV�DUH�GLVFXVVHG�LQ�WKH

FRQWH[W�RI�JRRG�VDOHV�ILJXUHV��+RZHYHU��WKHUH�PD\�EH�QR�FRPPRQ�OH[LFDO�WHUPV

EHWZHHQ�WKH�WZR�PHHWLQJ�UHFRUGV��7KHVH�VHPDQWLF�UHODWLRQVKLSV�UHSUHVHQW�D�PHDQLQJ

ZKLFK�LV�QRW�DSSDUHQW�E\�VFDQQLQJ�WKH�WH[W�>7XRPL������@�

7\SLFDOO\��PHPEHUV�UHFDOO�WKH�UHODWLRQVKLSV�EDVHG�RQ�WKHLU�H[SHULHQFH�LQ�WKH

FRPPLWWHH��2WKHUZLVH��WKH\�VHDUFK�WKH�DUWLIDFWV�LQ�RUGHU�WR�ILQG�WKH�UHODWHG�LQIRUPDWLRQ�

'HSHQGLQJ�RQ�WKH�LQIRUPDWLRQ�VRXJKW��DWWULEXWHV�RI�WKH�TXHVWLRQV���WKH�FRPSOH[LW\�RI�WKH

WDVN�DQG�WKH�WLPH�WDNHQ�WR�ILQG�WKH�LQIRUPDWLRQ�ZLOO�YDU\��2YHU�WLPH��FRPPLWWHH�PHPEHUV

DUH�OLNHO\�WR�DQVZHU�VLPLODU�TXHVWLRQV�OHDGLQJ�WKHP�WR�VHHN�WKH�VDPH�LQIRUPDWLRQ

UHSHDWHGO\��3UHVHUYLQJ�WKH�LQIRUPDWLRQ�UHODWLRQVKLSV�DOORZV�D�PHPEHU�WR�JHW�WR�WKH�UHODWHG

LQIRUPDWLRQ�ZLWKRXW�KDYLQJ�WR�UHPHPEHU�LW��,QFUHPHQWDOO\�DGGLQJ�WR�WKLV�LQIRUPDWLRQ�EDVH

DOORZV�LW�WR�UHSUHVHQW�DQ�RUJDQL]HG�PHPRU\�IRU�WKH�FRPPLWWHH�

/DFN�RI�DQ�RUJDQL]HG�PHPRU\�FUHDWHV�VHYHUDO�SUREOHPV�

5H�ZRUN��1HZ�PHPEHUV�DUH�XQDEOH�WR�VDOYDJH�WKH�ZRUN�RI�WKH�ROG�FRPPLWWHH�PHPEHUV

DQG�DUH�IRUFHG�WR�VWDUW�RYHU�

0HHWLQJ�3UHSDUDWLRQ��0DQ\�LWHPV�RQ�WKH�DJHQGD�DUH�WDEOHG�IRU�VXEVHTXHQW�PHHWLQJV

EHFDXVH�PHPEHUV�DUH�QRW�SUHSDUHG��6RPH�RI�WKH�WDEOHG�LWHPV�JHW�FRPSOHWHO\�ORVW��DV�WKH\

PD\�QRW�DSSHDU�LQ�IXWXUH�DJHQGDV�
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5DWLRQDOH�DQG�3URJUHVV��7KH�UDWLRQDOHV�IRU�GHFLVLRQV�DUH�VHOGRP�UHFRUGHG�DQG

VXEVHTXHQWO\�JHW�ORVW�DIWHU�WKH�UHVSRQVLEOH�PHPEHUV�OHDYH��7KLV�PDNHV�LW�GLIILFXOW�WR

DVVHVV�WKH�FRPPLWWHH�SURJUHVV�RQ�D�JLYHQ�WRSLF�RU�JRDO�

5HSRUWLQJ�DXWKRULW\��(YHU\�FRPPLWWHH�KDV�WR�UHSRUW�WR�VRPH�DXWKRULW\��H�J���PDQDJHU�

FKDLUSHUVRQ��ERDUG��HWF����5HSRUWV�YDU\�LQ�GHJUHH�RI�IRUPDOLW\�IURP�RUDO�SUHVHQWDWLRQV�WR

ZULWWHQ�UHSRUWV��:LWKRXW�DQ�RUJDQL]HG�PHPRU\��WKHVH�UHSRUWV�PD\�SUHVHQW�LQIRUPDWLRQ

DERXW�GHFLVLRQV�WDNHQ�ZLWKRXW�PXFK�EDFNJURXQG�RU�MXVWLILFDWLRQ�

5HVHDUFK�KDV�EHHQ�GRQH�RQ�WKH�FDSWXUH�RI�GHVLJQ�UDWLRQDOH�DQG�RUJDQL]DWLRQDO

PHPRU\��H�J���,VVXH�%DVHG�,QIRUPDWLRQ�6\VWHP��,%,6��J,%,6��>&RQNOLQ��HW�DO������@�

$QVZHU�*DUGHQ�>$FNHUPDQ������@��6,%</�>/HH������@��HWF��6XFK�UHVHDUFK�DGGUHVVHV�WKH

FDSWXUH�RI�UDWLRQDOH�WKURXJK�WKH�XVH�RI�D�PHWKRGRORJ\��H�J���,%,6��ZKHUH�FRQYHUVDWLRQDO

VWUXFWXUH�RI�LVVXHV��SRVLWLRQV��DQG�DUJXPHQWV�DUH�XVHG�WR�FDSWXUH�GHVLJQ�UDWLRQDOH�

+RZHYHU��WKHVH�V\VWHPV�DUH�DLPHG�DW�FDSWXULQJ�H[SHUWLVH��GHVLJQ��IUHTXHQWO\�DVNHG

TXHVWLRQV��HWF���QRW�LQIRUPDWLRQ�UHODWLRQVKLSV�LQ�JHQHUDO�

���� 8VHIXOQHVV�RI�5HODWLRQVKLSV

5HODWLRQVKLSV�DPRQJ�LQWHUFRQQHFWHG�DUWLIDFWV�WUDQVFHQG�FRPPLWWHHV�DQG�FDQ�EH

VHHQ�LQ�VHYHUDO�RWKHU�VFHQDULRV��H�J��

•� 7KUHDGHG�QHZVUHDGHUV�>-RKQVVRQ�����@�PDLQWDLQ�GLVFXVVLRQ�WKUHDGV�E\�UHODWLQJ�DQ

DUWLFOH�ZLWK�DOO�LWV�UHVSRQVHV��7KLV�DOORZV�UHDGHUV�WR�IROORZ�WKH�UHODWLRQVKLS�EHWZHHQ

QHZV�DUWLFOHV�IURP�WKH�RULJLQDO�SRVWLQJV�WR�WKH�UHODWHG�UHSOLHV�
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•� 0RYLH�FULWLFV�VHHN�LQIRUPDWLRQ�DERXW�UHODWLRQVKLSV�EHWZHHQ�PRYLHV��DFWRUV��GLUHFWRUV�

PXVLF��WKHPHV��VFULSWV��HWF��%HVLGHV�FRPPHQWLQJ�RQ�D�SDUWLFXODU�PRYLH��WKH\�XVH�WKH

UHODWLRQVKLSV�WR�SUHVHQW�FRPSDULVRQV�>%HUQKDUGW�����@�

•� 6SRUWVFDVWHUV��EHVLGHV�JLYLQJ�FRPPHQWDU\�RQ�D�SDUWLFXODU�JDPH��DOVR�WDON�DERXW�WKH

UHODWLRQVKLSV�EHWZHHQ�JDPHV��SOD\HUV��DFKLHYHPHQWV��VDODU\��HWF����WHDPV��DQG

FRQIHUHQFHV�

,Q�DOO�WKHVH�VFHQDULRV�WKH�TXHVWLRQ�UHPDLQV�ZKHWKHU�WKHVH�UHODWLRQVKLSV�ZLOO�EH�XVHIXO��L�H��

ZLOO�SHRSOH�EH�DEOH�WR�UHGXFH�WKH�WLPH�WR�DFFXUDWHO\�VHHN�LQIRUPDWLRQ�DERXW�UHODWLRQVKLSV

LI�WKH\�DUH�H[SOLFLWO\�UHSUHVHQWHG��H�J���DV�FURVV�UHIHUHQFHV�RU�K\SHUWH[W�OLQNV��>&RQNOLQ�

����@"�:H�FDQ�ORRN�IRU�GLIIHUHQFHV�LQ�WKH�VSHHG�DQG�DFFXUDF\�LQ�DQVZHULQJ�TXHVWLRQV

DERXW�WKH�UHODWLRQVKLSV�L�H���,V�LW�MXVW�DV�IDVW�WR�VHDUFK�WKURXJK�WKH�LQIRUPDWLRQ�VSDFH�DV

RSSRVHG�WR�XVLQJ�H[SOLFLWO\�UHSUHVHQWHG�UHODWLRQVKLSV�WR�DQVZHU�TXHVWLRQV�DERXW�UHODWHG

LQIRUPDWLRQ�>(JDQ�HW�DO������@"�7KH�DEVHQFH�RI�GLIIHUHQFHV�ZRXOG�DOVR�SURYLGH�XVHIXO

GDWD�DERXW�VHHNLQJ�VXFK�LQIRUPDWLRQ��7KXV��WKH�UHVXOWV�RI�WKH�UHVHDUFK�ZRXOG�KDYH�JHQHUDO

LPSOLFDWLRQV�RQ�WKH�FRPSXWHU�VXSSRUW�RI�KXPDQ�SURFHVVLQJ�RI�LQIRUPDWLRQ�DERXW�UHODWHG

REMHFWV�

���� 7KH�7KHVLV

7KH�ZRUN�GRQH�LQ�WKLV�GLVVHUWDWLRQ�LV�EDVHG�RQ�WKH�IROORZLQJ�DVVXPSWLRQV�

��� ,W�LV�DVVXPHG�WKDW�WKH�SURFHVV�RI�PHHWLQJ�SUHSDUDWLRQ�FDQ�LPSURYH�WKH�HIIHFWLYHQHVV�RI

IDFH�WR�IDFH�PHHWLQJV��7KLV�VHHPV�SODXVLEOH�VLQFH�SUHSDUDWLRQ�LV�OLNHO\�WR�LPSURYH�WKH

HIIHFWLYHQHVV�RI�DQ\�DFWLYLW\��,Q�DGGLWLRQ��VWXGLHV�RI�PDQDJHUV�KDYH�VKRZQ�WKDW�LW�LV



��

PRUH�LPSRUWDQW�WR�VXSSRUW�WKH�DFWLYLW\�EHWZHHQ�PHHWLQJV�WKDQ�WKH�DFWXDO�IDFH�WR�IDFH

PHHWLQJ�>3HWURYLF�������7URSPDQ�HW�DO������@�

��� ,�DVVXPH�WKDW�VHHNLQJ�DQVZHUV�WR�TXHVWLRQV�DERXW�LQIRUPDWLRQ�UHODWLRQVKLSV�FDQ�DVVLVW

PHPEHUV�LQ�SUHSDULQJ�IRU�PHHWLQJV��7KH�FRPPLWWHH�SURFHVV�SURGXFHV�D�QXPEHU�RI

LQWHUUHODWHG�DUWLIDFWV�ZKLFK�PHPEHUV��HVSHFLDOO\�QHZ�PHPEHUV��DUH�OLNHO\�WR�DFFHVV�

7KXV��VHHNLQJ�LQIRUPDWLRQ�UHODWLRQVKLSV�LV�DQ�LPSRUWDQW�DVSHFW�RI�PHPEHU

SUHSDUDWLRQ��:RUN�GRQH�LQ�WKH�FDSWXUH�RI�GHVLJQ�UDWLRQDOH�DQG�RUJDQL]DWLRQDO�PHPRU\

VXJJHVWV�WKDW�FDSWXUH�DQG�UHSUHVHQWDWLRQ�RI�LQIRUPDWLRQ�UHODWLRQVKLSV�FDQ�EH�XVHIXO�LQ

PDLQWDLQLQJ�FRQWLQXLW\�LQ�WKH�SURFHVV��>&RQNOLQ��HW�DO������@��>$FNHUPDQ������@��>/HH�

����@��

%DVHG�RQ�WKHVH�DVVXPSWLRQV�WKLV�GLVVHUWDWLRQ�DGGUHVVHV�WKH�IROORZLQJ�UHVHDUFK�LVVXHV�

��� +RZ�FDQ�VXSSRUW�EH�SURYLGHG�IRU�FRPPLWWHH�PHHWLQJ��PHPEHU��SUHSDUDWLRQ"

��� :KDW�DUH�VRPH�RI�WKH�UHODWLRQVKLSV�EHWZHHQ�FRPPLWWHH�LQIRUPDWLRQ�DUWLIDFWV"�+RZ

FDQ�WKH\�EH�UHSUHVHQWHG"

��� $UH�PRGHO�EDVHG�UHODWLRQVKLS�OLQNV�XVHIXO�LQ�VHHNLQJ�FRPPLWWHH�UHODWLRQVKLS

LQIRUPDWLRQ�RYHU�D�NH\ZRUG�VHDUFK�RI�WKH�GRFXPHQWDWLRQ"

,Q�DQVZHULQJ�WKHVH�TXHVWLRQV��WKLV�GLVVHUWDWLRQ�GHIHQGV�WKH�IROORZLQJ�WKHVLV�

0RGHO�EDVHG�UHODWLRQVKLS�OLQNV�ZLOO�EH�XVHIXO�LQ�VHHNLQJ�FRPPLWWHH�UHODWLRQVKLS

LQIRUPDWLRQ��L�H���WKH\�ZLOO�IDFLOLWDWH�IDVWHU�WDVN�FRPSOHWLRQ�WLPHV�ZLWK�PRUH

DFFXUDF\��LI�WKH�UHODWLRQVKLSV�DUH�UHSUHVHQWHG�DV�OLQNV�EHWZHHQ�UHODWHG�DUWLIDFWV�DV

FRPSDUHG�WR�D�NH\ZRUG�VHDUFK�RI�WKH�GRFXPHQWDWLRQ�
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��&+$37(5��

())(&76�2)�5(/$7,216+,36

³6FLHQFH�PXVW�PDNH�PDQ�KXPEOH�E\�UHYHDOLQJ�WKDW�KH�NQRZV�VR�OLWWOH�RI�ZKDW�LV
ZRUWK�NQRZLQJ´

6DWK\D�6DL�%DED

,Q�D�PHHWLQJ�WKH�PHPEHUV�HLWKHU�FRQWLQXH�GLVFXVVLRQV�RI�ROG�WRSLFV�RU�WDNH�XS�QHZ

WRSLFV��'XH�WR�WKH�RQJRLQJ�QDWXUH�RI�WKH�FRPPLWWHH�SURFHVV��WKUHDGV�RI�UHODWHG�GLVFXVVLRQV

DUH�IRUPHG�DV�WKH�WRSLFV�DUH�GLVFXVVHG�LQ�PHHWLQJV��$Q�LPSRUWDQW�WDVN�LQ�SUHSDULQJ�IRU�D

PHHWLQJ�LV�WR�EH�FRJQL]DQW�RI�WKHVH�WKUHDGV�DQG�RWKHU�UHODWLRQVKLSV�DPRQJ�WKH�LQIRUPDWLRQ

DUWLIDFWV��ZKLFK�ZRXOG�DOORZ�D�PHPEHU�WR�SODFH�FXUUHQW�GLVFXVVLRQV�LQ�FRQWH[W��$�PHPEHU

ZLWK�WKH�NQRZOHGJH�RI�WKHVH�UHODWLRQVKLSV�FDQ�DLG�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�WKURXJK

WKH�UHFDOO�RI�UDWLRQDOH�IRU�SDVW�GHFLVLRQV�DQG�E\�PDNLQJ�FRPSDULVRQV�ZLWK�VLPLODU�RU

UHODWHG�FRQWH[WV�IURP�SULRU�GLVFXVVLRQV�

6RPH�PHPEHUV�PD\�UHFDOO�UHODWHG�LQIRUPDWLRQ�EDVHG�RQ�WKHLU�H[SHULHQFH�LQ�WKH

FRPPLWWHH��H�J���KDYLQJ�DWWHQGHG�VHYHUDO�PHHWLQJV�WKH\�DUH�DEOH�WR�FRQQHFW�GLVFXVVLRQV��

2WKHUV�PD\�EH�DEOH�WR�ORFDWH�UHODWHG�LQIRUPDWLRQ�E\�VHDUFKLQJ�WKH�PHHWLQJ�UHFRUGV��*LYHQ

VXIILFLHQW�WLPH�LW�VKRXOG�EH�SRVVLEOH�WR�ILQG�WKH�UHODWHG�LQIRUPDWLRQ��,Q�WKH�ZRUVW�FDVH��WKH
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HQWLUH�LQIRUPDWLRQ�VSDFH�PD\�QHHG�WR�EH�VFDQQHG��7KXV��VHHNLQJ�LQIRUPDWLRQ�DERXW

UHODWLRQVKLSV�LV�DQ�LPSRUWDQW�DVSHFW�RI�PHPEHU�SUHSDUHGQHVV��3HUIRUPDQFH�LQ�WKH

LQIRUPDWLRQ�VHHNLQJ�WDVN�LV�GHWHUPLQHG�E\�WLPH�DV�ZHOO�DV�WKH�DFFXUDF\�RI�WKH�VHDUFK�

,QDFFXUDWH�LQIRUPDWLRQ�FDQ�FDXVH�DQ�DJHQGD�LWHP�WR�EH�SRVWSRQHG�WR�D�ODWHU�PHHWLQJ�ZLWK

DQ�DFWLRQ�LWHP�WR�ILQG�RXW�WKH�FRUUHFW�LQIRUPDWLRQ��,Q�DGGLWLRQ��LI�LW�WDNHV�D�ORQJ�WLPH�WR

ORFDWH�LQIRUPDWLRQ��PHPEHUV�PD\�EH�OHVV�OLNHO\�WR�UHSHDW�WKH�SURFHVV�

3UHSDUDWLRQ�IRU�D�PHHWLQJ�LQYROYHV�VHYHUDO�RWKHU�IDFWRUV�EHVLGHV�ORFDWLQJ�UHODWHG

LQIRUPDWLRQ��H�J���UHDGLQJ�PDWHULDO�IRU�UHYLHZ��ZULWLQJ�SURSRVDOV��FRPSOHWLQJ�DFWLRQ�LWHPV�

HWF�����+RZHYHU��LQ�RUGHU�WR�EH�DEOH�WR�DVVHVV�WKH�XVHIXOQHVV�RI�UHODWLRQVKLSV��,�PHDVXUH�WKH

SHUIRUPDQFH�LQ�WKH�LQIRUPDWLRQ�VHHNLQJ�DVSHFW�RI�PHPEHU�SUHSDUHGQHVV��3HUIRUPDQFH�LV

PHDVXUHG�E\�WKH�WDVN�FRPSOHWLRQ�WLPH�DQG�DFFXUDF\�LQ�DQVZHULQJ�TXHVWLRQV�DERXW�UHODWHG

LQIRUPDWLRQ�

���� 5HSUHVHQWLQJ�DQG�$FFHVVLQJ�5HODWLRQVKLSV

&RPPLWWHHV�UHFRUG�LQIRUPDWLRQ��DJHQGD��PLQXWHV��DFWLRQ�LWHPV��GRFXPHQWV��HWF��

ZKLFK�LV�W\SLFDOO\�PDLQWDLQHG�HLWKHU�RQ�D�FRPSXWHU��RQOLQH��RU�RQ�SDSHU��2Q�HLWKHU

PHGLXP��UHODWLRQVKLSV�FDQ�EH�H[SOLFLWO\�UHSUHVHQWHG�DQG�DFFHVVHG�WR�VHHN�LQIRUPDWLRQ��,I

WKH�UHODWLRQVKLSV�DUH�QRW�UHSUHVHQWHG��LQIRUPDWLRQ�VHHNLQJ�LV�SRVVLEOH�E\�VHDUFKLQJ�RU

EURZVLQJ�WKH�LQIRUPDWLRQ�VSDFH��7KXV��ZH�KDYH�IRXU�FRPSDULVRQ�FRQGLWLRQV�DV�VKRZQ�LQ

)LJXUH�����

•� :LWK�/LQNV�2QOLQH��/LQNHG�2QOLQH��LV�SUHVHQWHG�E\�WKH�LQIRUPDWLRQ�PRGHO�DQG

/LQN(5�WRRO

•� :LWKRXW�/LQNV�2QOLQH��8QOLQNHG�2QOLQH��LV�SUHVHQWHG�E\�DQ�RQOLQH�NH\ZRUG�VHDUFK



��

•� :LWKRXW�/LQNV�RQ�3DSHU��/LQNHG�RQ�3DSHU��LV�SUHVHQWHG�E\�FURVV�UHIHUHQFHG

GRFXPHQWDWLRQ

•� :LWKRXW�/LQNV�RQ�3DSHU��8QOLQNHG�RQ�3DSHU��LV�SUHVHQWHG�E\�D�NH\ZRUG�LQGH[�

7KH�GHWDLOV�RI�WKH�IRXU�FRQGLWLRQV�DUH�SUHVHQWHG�LQ�WKH�IROORZLQJ�VHFWLRQV�



��

)LJXUH�����6XPPDU\�RI�5HODWLRQVKLSV�5HSUHVHQWDWLRQ��/LQNHG�YV��8QOLQNHG��LQ
3UHVHQWDWLRQ�0HGLXP��2QOLQH�YV��3DSHU�

:LWKRXW
/LQNV

�8QOLQNHG�

:LWK
/LQNV

�/LQNHG�

7RSLF )LOH

0HHWLQJ

&RPPLWWHH�,QIRUPDWLRQ�0RGHO

6HH�DOVR�SDJH
«��

&URVV�5HIHUHQFHV

.H\ZRUGV�

6HDUFK

.H\ZRUG�6HDUFK
'HVLJQ��������«

0DU\�����������«

��«««
��«���«�

��

��«««
��«���«�

��

.H\ZRUG�,QGH[

2QOLQH 3DSHU
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���� 5HODWLRQVKLSV�5HSUHVHQWHG�2QOLQH��/LQNHG�2QOLQH�

,Q�RUGHU�WR�VWXG\�WKH�LQIRUPDWLRQ�QHHGV�RI�FRPPLWWHHV��,�KDYH�GHYHORSHG�DQ

LQIRUPDWLRQ�PRGHO�WKDW�UHSUHVHQWV�YDULRXV�FRPPLWWHH�LQIRUPDWLRQ�DUWLIDFWV��HQWLWLHV��DQG

WKHLU�UHODWLRQVKLSV��$SSHQGL[�$��DV�LQ�DQ�(QWLW\�5HODWLRQVKLS��(5��PRGHO�>(OPDVUL�	

1DYDWKH�����@��7KH�PRGHO�UHSUHVHQWV�W\SLFDO�UHODWLRQVKLSV�WKDW�DUH�SUHVHQW�LQ�WKH

FRPPLWWHH�LQIRUPDWLRQ�VSDFH��$�ZHE�EDVHG�WRRO��/LQN(5��LPSOHPHQWV�WKH�PRGHO�DQG

UHSUHVHQWV�WKH�UHODWLRQVKLSV�DV�K\SHUOLQNV�

������ &RPPLWWHH�,QIRUPDWLRQ�0RGHO

7KH�PRGHO�SUHVHQWV�HLJKW�HQWLWLHV��>&RPPLWWHH@��>6XE�&RPPLWWHH@��>3HRSOH@�

>5ROH@��>7RSLF@��>$FWLRQ@��>0HHWLQJ@��DQG�>)LOH@��ZKLFK�DUH�UHODWHG�WR�HDFK�RWKHU�LQ�VHYHUDO

ZD\V��>VTXDUH�EUDFNHWV@�DUH�XVHG�WR�LQGLFDWH�WKH�HQWLWLHV��DQG��DQJOHG�EUDFNHWV!�DUH�XVHG

IRU�UHODWLRQVKLSV��

��� >&RPPLWWHH@�VXPPDUL]HV�WKH�LQIRUPDWLRQ�DERXW�GLIIHUHQW�FRPPLWWHHV�DQG�LV�UHODWHG�WR

DOO�WKH�RWKHU�HQWLWLHV��$�FRPPLWWHH��KDV!�VHYHUDO�6XE�&RPPLWWHHV�DQG�LV��PDGH�RI!

SHRSOH�DQG��KDV!�UROHV�SOD\HG�E\�GLIIHUHQW�SHRSOH��H�J���FKDLU��YLFH�FKDLU��PHPEHU�

YLVLWRU��HWF����,W��FRQGXFWV!�PHHWLQJV�LQ�ZKLFK�WKH�PHPEHUV��GLVFXVV!�WRSLFV�DQG

�SURGXFH!�DFWLRQ�LWHPV�WKDW�QHHG�WR�EH�ZRUNHG�RQ��$�FRPPLWWHH�PD\��UHIHU!�WR

VHYHUDO�GRFXPHQWV��ILOHV��

��� >6XE�&RPPLWWHH@�UHSUHVHQWV�WKH�LQIRUPDWLRQ�DERXW�WKH�VXEFRPPLWWHHV�RI�D�FRPPLWWHH�

$�VXEFRPPLWWHH�LV��PDGH�RI!�PHPEHUV�RI�WKH�FRPPLWWHH��SHRSOH��ZKR��FRQGXFW!

PHHWLQJV�WR��GLVFXVV!�RQH�RU�PRUH�WRSLFV�DQG��SURGXFH!�DFWLRQ�LWHPV�WR�ZRUN�RQ�



��

7KH�VXEFRPPLWWHH��KDV!�UROHV�SOD\HG�E\�GLIIHUHQW�PHPEHUV�ZKR�PD\��UHIHU!�WR

VHYHUDO�GRFXPHQWV�

��� >3HRSOH@�UHSUHVHQWV�WKH�FRPPLWWHH�SDUWLFLSDQWV��7KH\�PD\�EH��PHPEHUV!�RI�RQH�RU

PRUH�FRPPLWWHHV�DQG�FDQ�EH��DVVLJQHG!�WR�VHYHUDO�VXEFRPPLWWHHV��3HRSOH��SOD\!

GLIIHUHQW�UROHV���ZRUN�RQ!�DFWLRQ�LWHPV���DWWHQG!�PHHWLQJV��DQG��GLVFXVV!�WRSLFV�

7KH\�DOVR��RZQ!�GRFXPHQWV��ILOHV��ZKLFK�WKH\�PD\�EH�ZRUNLQJ�RQ�

��� >5ROH@�UHSUHVHQWV�WKH�GLIIHUHQW�UROHV��SOD\HG�E\!�WKH�FRPPLWWHH�SDUWLFLSDQWV��H�J��

PHPEHU��YLVLWRU��FKDLU��YLFH�FKDLU��HWF����:KLOH�VRPH�UROHV�DUH�FRPPRQ�WR�DOO

FRPPLWWHHV��H�J���FKDLU���RWKHUV�PD\�EH�VSHFLILF�WR�D�FRPPLWWHH�RU�VXEFRPPLWWHH

��KDV!���H�J���YLFH�FKDLU�IRU�SXEOLFLW\��7KH�UROHV�YDU\�DFURVV�FRPPLWWHHV��H�J���LQ

VPDOOHU�FRPPLWWHHV�WKH�FKDLU�PD\�DOVR�SOD\�WKH�UROH�RI�WKH�VHFUHWDU\�DQG�VWDII�SHUVRQ�

ODUJHU�FRPPLWWHHV�PD\�EH�DVVLJQHG�D�VWDII�SHUVRQ�WR�KDQGOH�DGPLQLVWUDWLYH�ZRUN�

��� >7RSLF@�JLYHV�D�KLJK�OHYHO�YLHZ�RI�WKH�FRPPLWWHH�ZRUN��$�FRPPLWWHH�RU�VXEFRPPLWWHH

PD\��GLVFXVV!�D�WRSLF�DW�D�PHHWLQJ��YLD�DQ�DJHQGD���$�WRSLF�FDQ�KDYH�DQ��RZQHU!�DQG

LW�PD\��UHIHU!�WR�VHYHUDO�GRFXPHQWV��ILOHV���7KH�GLVFXVVLRQ�RQ�D�WRSLF�PD\��UHVXOW�LQ!

DFWLRQ�LWHPV�ZKLFK�DUH�ZRUNHG�RQ�E\�PHPEHUV�RI�WKH�FRPPLWWHH�

��� >$FWLRQ@�VXPPDUL]HV�WKH�DFWLRQ�LWHPV��IRU!�D�FRPPLWWHH�RU�VXEFRPPLWWHH��$Q�DFWLRQ

LWHP�LV��WDNHQ�LQ!�D�PHHWLQJ��IRU!�RQH�RU�PRUH�WRSLFV��7\SLFDOO\�DQ�DFWLRQ�LWHP�LV

�RZQHG!�E\�D�FRPPLWWHH�PHPEHU�DQG�LW�PD\��UHIHU!�WR�VHYHUDO�GRFXPHQWV��ILOHV��

��� >0HHWLQJ@�SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�FRPPLWWHH�PHHWLQJV��$�PHHWLQJ�LV��IRU!�D

FRPPLWWHH�RU�VXEFRPPLWWHH�DQG�LV��DWWHQGHG!�E\�SHRSOH��6HYHUDO�WRSLFV�PD\�EH



��

GLVFXVVHG�DW�D�PHHWLQJ�WKURXJK�DQ��DJHQGD!��$GGLWLRQDOO\��D�PHHWLQJ�PD\��UHIHU!�WR

RQH�RU�PRUH�GRFXPHQWV�JLYHQ�WR�WKH�PHPEHUV�SULRU�WR�WKH�PHHWLQJ�

��� >)LOH@�FRYHUV�DOO�WKH�GRFXPHQWV�DQG�RWKHU�LQIRUPDWLRQ�UHFRUGHG�E\�WKH�FRPPLWWHH��$

ILOH�LV��RZQHG!�E\�D�PHPEHU��,W�FDQ�EH��UHIHUUHG�LQ!�D�PHHWLQJ��DFWLRQ�LWHP��RU�D

WRSLF��YLD�DQ��DJHQGD!���7KH�ILOH�LV�W\SLFDOO\�FUHDWHG��IRU!�D�SDUWLFXODU�FRPPLWWHH�RU

VXEFRPPLWWHH��+RZHYHU��RWKHU�FRPPLWWHHV�PD\�UHIHUHQFH�LW�DV�ZHOO�

7KH�HQWLWLHV�DQG�UHODWLRQVKLSV�SUHVHQWHG�LQ�WKH�PRGHO�SURYLGH�DQ�LQVWDQFH�LQ�D

ODUJH�FODVV�RI�VXFK�PRGHOV��7KHUHIRUH��WKLV�PRGHO�VHUYHV�DV�D�VWDUWLQJ�SRLQW�IRU�UHVHDUFK

LQWR�WKH�XVHIXOQHVV�RI�UHODWLRQVKLSV��,W�LV�QRW�SUHVHQWHG�DV�WKH�GHILQLWLYH�PRGHO�RI

FRPPLWWHH�LQIRUPDWLRQ��8VHIXOQHVV�RI�WKH�UHODWLRQVKLSV�ZRXOG�ZDUUDQW�IXUWKHU

LQYHVWLJDWLRQ�DQG�FRPSDULVRQV�EHWZHHQ�PRGHOV�

������ ,QIRUPDWLRQ�6HHNLQJ�8VLQJ�WKH�0RGHO

&RQVLGHU�D�XQLYHUVLW\�FRPPLWWHH�LQ�FKDUJH�RI�GHVLJQLQJ�WKH�XQGHUJUDGXDWH

FXUULFXOXP�RI�VWXG\��:LWK�WKH�DGYDQFHPHQW�RI�NQRZOHGJH�DQG�QHZ�WHFKQLTXHV��WKH

FRXUVHV�DQG�FXUULFXOD�DOVR�FKDQJH�WR�DGDSW�WR�WKH�FKDQJLQJ�UHTXLUHPHQWV�RI�WKH�XQLYHUVLW\�

$�PHPEHU�RI�WKLV�FRPPLWWHH��ZKLOH�SUHSDULQJ�IRU�ZRUN��PD\�DVN�TXHVWLRQV�VXFK�DV��+DV

WKLV�FRPPLWWHH�GLVFXVVHG�WKH�XQLYHUVLW\�UHTXLUHPHQWV�HDUOLHU"�,I�VR�ZKHQ"���2U���+RZ�GR

WKH�QHZ�XQLYHUVLW\�UHTXLUHPHQWV�GLIIHU�IURP�WKH�ROG�RQHV�DQG�KRZ�GR�WKH\�DIIHFW�XV"´�,Q

RUGHU�WR�DGGUHVV�WKHVH�TXHVWLRQV��WKH�PHPEHU�ZRXOG�KDYH�WR�H[SORUH�WKH�UHODWLRQVKLSV

EHWZHHQ�>7RSLF@��>0HHWLQJ@��>)LOH@��DQG�>$FWLRQ@�

,Q�DQRWKHU�VLWXDWLRQ��D�FRPPLWWHH�PHPEHU�PD\�EH�VHHNLQJ�LQIRUPDWLRQ�DERXW

UHODWLRQVKLSV�EHWZHHQ�WKH�HQWLWLHV�>7RSLF@�DQG�>0HHWLQJ@��H�J���)LQG�DOO�WKH�PHHWLQJ



��

DJHQGDV�LQ�ZKLFK�D�SDUWLFXODU�WRSLF�DSSHDUHG�IRU�GLVFXVVLRQ���,Q�RUGHU�WR�DQVZHU�VXFK

TXHVWLRQV��WKH�PHPEHU�ZRXOG�KDYH�WR�ORRN�WKURXJK�WKH�LQIRUPDWLRQ�DERXW�PHHWLQJV�DQG

VHDUFK�IRU�DOO�GLVFXVVLRQV�DERXW�WKH�SDUWLFXODU�WRSLF��8VLQJ�WKH�PRGHO��WKH�PHPEHU�FRXOG

ILQG�WKH�SDUWLFXODU�>7RSLF@�DQG�IROORZ�WKH�UHODWLRQVKLS�WR�ORFDWH�DOO�WKH�UHODWHG�>0HHWLQJ@

LQVWDQFHV�

������ /LQN(5��$�7RRO�WKDW�,PSOHPHQWV�WKH�0RGHO

5HODWLRQVKLSV�FDQ�EH�UHSUHVHQWHG�DQG�DFFHVVHG�LQ�WKH�RQOLQH�PHGLXP�LQ�VHYHUDO

ZD\V�

D� 5HODWLRQDO�GDWDEDVH�V\VWHPV�UHSUHVHQW�WKH�UHODWLRQVKLSV�LQ�WDEOHV�DQG�VXSSRUW�D

TXHU\�PHFKDQLVP�DOORZLQJ�DFFHVV�WR�UHODWHG�LQIRUPDWLRQ�>(OPDVUL�	�1DYDWKH

����@��+RZHYHU��GDWDEDVH�V\VWHPV�DUH�KLJKO\�VWUXFWXUHG�DQG�ZRXOG�UHTXLUH

FRQVLGHUDEOH�HIIRUW�WR�PDLQWDLQ�DQG�DFFHVV�FRPPLWWHH�LQIRUPDWLRQ�

E�� +\SHUWH[W�SURYLGHV�D�PHDQV�RI�HPEHGGLQJ�UHODWLRQVKLSV�WKURXJK�OLQNV�>%HUQHUV�

/HH�HW�DO��������&RQNOLQ�����@��7KHVH�OLQNV�DUH�MXPS�SRLQWV�LQ�D�GRFXPHQW�WR

UHODWHG�LQIRUPDWLRQ��)ROORZLQJ�D�OLQN�EHWZHHQ�WKH�GRFXPHQWV�LQYROYHG�LQ�WKH

UHODWLRQVKLS�FDQ�DFFHVV�UHODWHG�LQIRUPDWLRQ��+\SHUWH[W�OLQNV�KDYH�WR�EH�VHWXS�DV

SDUW�RI�GRFXPHQW�SUHSDUDWLRQ�LQ�RUGHU�IRU�WKH�UHODWLRQVKLSV�WR�EH�DFFHVVLEOH��7H[W

SURFHVVLQJ�WHFKQLTXHV�KDYH�EHHQ�XVHG�WR�DXWRPDWH�WKH�FUHDWLRQ�RI�OLQNV�>$OODQ

������&OHDU\�	�%DUHLVV�����@��/LQNV�FRQQHFWLQJ�LQIRUPDWLRQ�WKDW�DUH�OH[LFDOO\

UHODWHG�FDQ�EH�SURFHVVHG�DXWRPDWLFDOO\�ZKLOH�RWKHUV��VXFK�DV�WKH�VHPDQWLF�OLQNV

ZKLFK�DUH�UHODWHG�GHSHQGLQJ�RQ�WKH�FRQWH[W��PD\�UHTXLUH�KXPDQ�LQWHUYHQWLRQ�



��

,�GHYHORSHG�D�WRRO��/LQN(5��ZKLFK�LPSOHPHQWV�WKH�LQIRUPDWLRQ�PRGHO�DV�D

K\SHUWH[W�EDVHG�V\VWHP��7KH�WRRO�KDV�EHHQ�ZULWWHQ�DV�D�3HUO��PRGXOH��:DOO�������DQG

XVHV�WKH�&RPPRQ�*DWHZD\�,QWHUIDFH��&*,��>*XQGDYDUDP�����@�RQ�WKH�:RUOG�:LGH�:HE

�:::��SODWIRUP�>%HUQHUV�/HH�HW�DO�������@��/LQN(5�WUDFNV�WKH�HQWLWLHV�DQG�UHODWLRQVKLSV

DV�VSHFLILHG�LQ�WKH�LQIRUPDWLRQ�PRGHO�E\�UHFRUGLQJ�WKH�GDWD�LQ�WH[W�ILOHV��7KH�XVHUV�PD\

YLHZ�DQG�HGLW�HQWLWLHV�DQG�UHODWLRQVKLSV��7KH�XVHU�LQWHUIDFH�DQG�RQOLQH�KHOS�LV�JHQHUDWHG

XVLQJ�D�FXVWRPL]DEOH�VHW�RI�WHPSODWH�+70/�ILOHV��7KXV��WKH�V\VWHP�LV�OLJKWZHLJKW�DQG

SRUWDEOH�DOORZLQJ�LW�WR�EH�XVHG�ERWK�LQGHSHQGHQWO\�DV�ZHOO�DV�D�FRPSRQHQW�ZLWKLQ�RWKHU

DSSOLFDWLRQV�

���� $EVHQFH�RI�5HODWLRQVKLS�5HSUHVHQWDWLRQ�2QOLQH��8QOLQNHG�2QOLQH�

4XHVWLRQV�DERXW�UHODWLRQVKLSV�LQ�8QOLQNHG�LQIRUPDWLRQ�FDQ�EH�DQVZHUHG�E\

VHDUFKLQJ�WKH�LQIRUPDWLRQ�VSDFH��2QOLQH�VHDUFK�HQJLQHV�SURYLGH�DFFHVV�WR�XQVWUXFWXUHG

LQIRUPDWLRQ�YLD�D�NH\ZRUG�VHDUFK��:KLOH�WKHVH�VHDUFKHV�PD\�EH�IDVW��WKH\�PD\�QRW�EULQJ

XS�WKH�GHVLUHG�LQIRUPDWLRQ�VLQFH�LW�GHSHQGV�RQ�WKH�VHDUFK�VWULQJV�SURYLGHG�E\�WKH�XVHU�

7KH�VSHHG�DQG�DFFXUDF\�RI�ORFDWLQJ�LQIRUPDWLRQ�DERXW�UHODWLRQVKLSV�LV�GHSHQGHQW�RQ�WKH

FRQWH[W�RI�WKH�VHDUFK�

���� 5HODWLRQVKLSV�5HSUHVHQWHG�RQ�3DSHU��/LQNHG�RQ�3DSHU�

&URVV�UHIHUHQFHV�UHSUHVHQW�UHODWLRQVKLSV�EHWZHHQ�GRFXPHQWV�RU�VHFWLRQV�RI�D

GRFXPHQW��,Q�WKH�FRPPLWWHH�LQIRUPDWLRQ�VSDFH��FURVV�UHIHUHQFHV�FUHDWH�WKUHDGV�RI�UHODWHG

GLVFXVVLRQV�DPRQJ�WKH�PHHWLQJV��H�J���D�WRSLF�PD\�EH�GLVFXVVHG�LQ�VHYHUDO�PHHWLQJV�DQG

WKH�UHODWHG�PLQXWHV�DUH�FURVV�UHIHUHQFHG��5HODWLRQVKLSV�FDQ�EH�DFFHVVHG�E\�IROORZLQJ



��

FURVV�UHIHUHQFHV�WR�ORRN�XS�WKH�SDJHV�FRQWDLQLQJ�WKH�UHODWHG�LQIRUPDWLRQ��7KXV��FURVV�

UHIHUHQFHV�UHSUHVHQW�WKH�FRQGLWLRQ�/LQNHG�RQ�3DSHU�DV�VHHQ�LQ�)LJXUH�����

���� $EVHQFH�RI�5HODWLRQVKLS�5HSUHVHQWDWLRQ�RQ�3DSHU��8QOLQNHG�RQ

3DSHU�

2Q�SDSHU��UHODWHG�LQIRUPDWLRQ�FDQ�EH�ORFDWHG�E\�LQGLYLGXDOO\�EURZVLQJ�WKH

PDWHULDO�RU�XVLQJ�DQ�LQGH[��$OWKRXJK�LW�LV�SRVVLEOH�WR�DFFXUDWHO\�ORFDWH�WKH�UHODWHG

LQIRUPDWLRQ�XVLQJ�WKH�LQGH[��LW�LV�OLNHO\�WR�WDNH�WLPH�GXH�WR�WKH�QDWXUH�RI�WKH�SDSHU

PHGLXP��$GGLWLRQDOO\��UHSHDWHG�DWWHPSWV�WR�ORFDWH�WKH�VDPH�LQIRUPDWLRQ�ZLOO�KDYH�WR�JR

WKURXJK�WKH�VDPH�SURFHVV�

���� +\SRWKHVHV

������ 7LPH

:KLOH�WKH�/LQNHG�LQIRUPDWLRQ�FDQ�GLUHFWO\�UHSUHVHQW�VHPDQWLF�UHODWLRQVKLSV�

8QOLQNHG�LQIRUPDWLRQ�KDV�WR�EH�VHDUFKHG�LQ�RUGHU�WR�ORFDWH�WKHVH�UHODWLRQVKLSV��4XHVWLRQV

DERXW�UHODWLRQVKLSV�LQYROYLQJ�PRUH�WKDQ�WZR�HQWLWLHV�ZRXOG�UHTXLUH�D�FRPSOH[�VHDUFK�RI

WKH�8QOLQNHG�LQIRUPDWLRQ��+HQFH��LW�ZLOO�WDNH�ORQJHU�WR�ORFDWH�UHODWHG�LQIRUPDWLRQ�E\

VHDUFKLQJ�DV�RSSRVHG�WR�GLUHFWO\�DFFHVVLQJ�WKH�UHSUHVHQWHG�UHODWLRQVKLSV��7KHUHIRUH��ZH

KDYH�WKH�K\SRWKHVLV�

+�� �,QIRUPDWLRQ�VHHNLQJ�ZLOO�WDNH�OHVV�WLPH�LQ�/LQNHG�RYHU�8QOLQNHG�FRPPLWWHH

LQIRUPDWLRQ�

7KH�LQIRUPDWLRQ�PRGHO�SURYLGHV�GLUHFW�DFFHVV�WR�WKH�UHODWLRQVKLSV�LQYROYLQJ�WZR

RU�PRUH�HQWLWLHV�DV�ZHOO�DV�WKH�VHPDQWLF�DQG�OH[LFDO�UHODWLRQVKLSV��7KXV��VHHNLQJ



��

LQIRUPDWLRQ�XVLQJ�WKH�PRGHO�VKRXOG�EH�IDVWHU�WKDQ�ERWK�WKH�NH\ZRUG�VHDUFK�DV�ZHOO�DV�WKH

SDSHU�LQGH[��2Q�WKH�SDSHU�PHGLXP��WKH�FURVV�UHIHUHQFHV�SURYLGH�GLUHFW�DFFHVV�WR

LQIRUPDWLRQ�DERXW�FXUUHQW�DV�ZHOO�DV�SDVW�ZRUN�DQG�VHPDQWLF�UHODWLRQVKLSV��$OVR�TXHVWLRQV

DERXW�UHODWLRQVKLSV�LQYROYLQJ�PRUH�WKDQ�WZR�HQWLWLHV�ZRXOG�UHTXLUH�D�PRUH�FRPSOH[

VHDUFK�XVLQJ�WKH�SDSHU�LQGH[��7KLV�JLYHV�XV�WKH�IROORZLQJ�K\SRWKHVHV�

+�� 7KH�PHGLXP�RI�SUHVHQWDWLRQ�ZLOO�PRGHUDWH�WKH�HIIHFW�RI�UHODWLRQVKLS

UHSUHVHQWDWLRQ�RQ�WKH�WLPH�WR�VHHN�LQIRUPDWLRQ�

+�D� ,QIRUPDWLRQ�VHHNLQJ�LQ�/LQNHG�2QOLQH�ZLOO�WDNH�OHVV�WLPH�WKDQ�LQ�8QOLQNHG

2QOLQH��L�H���LQIRUPDWLRQ�VHHNLQJ�XVLQJ�WKH�FRPPLWWHH�LQIRUPDWLRQ�PRGHO

LV�IDVWHU�WKDQ�XVLQJ�D�NH\ZRUG�VHDUFK��

+�E� ,QIRUPDWLRQ�VHHNLQJ�LQ�/LQNHG�RQ�3DSHU�ZLOO�WDNH�OHVV�WLPH�WKDQ�LQ

8QOLQNHG�RQ�3DSHU���L�H���LQIRUPDWLRQ�VHHNLQJ�XVLQJ�WKH�FURVV�UHIHUHQFHV�LV

IDVWHU�WKDQ�XVLQJ�D�SDSHU�LQGH[��

6HDUFKLQJ�IRU�LQIRUPDWLRQ�RQOLQH�VKRXOG�EH�IDVWHU�WKDQ�D�PDQXDO�VHDUFK�RI�WKH

LQIRUPDWLRQ�XVLQJ�D�SDSHU�LQGH[�GXH�WR�WKH�QDWXUH�RI�WKH�SDSHU�PHGLXP��7KLV�JLYHV�XV�WKH

IROORZLQJ�K\SRWKHVHV�

+�� 7KH�PHGLXP�RI�SUHVHQWDWLRQ�ZLOO�KDYH�DQ�LPSDFW�RQ�WKH�WLPH�WDNHQ�IRU�PHHWLQJ

SUHSDUDWLRQ�

+�D� ,QIRUPDWLRQ�VHHNLQJ�LQ�/LQNHG�2QOLQH�WDNHV�OHVV�WLPH�WKDQ�LQ�/LQNHG�RQ

3DSHU��L�H���LQIRUPDWLRQ�VHHNLQJ�XVLQJ�WKH�FRPPLWWHH�LQIRUPDWLRQ�PRGHO�LV

IDVWHU�WKDQ�XVLQJ�FURVV�UHIHUHQFHV��



��

+�E� ,QIRUPDWLRQ�VHHNLQJ�LQ�8QOLQNHG�2QOLQH�WDNHV�OHVV�WLPH�WKDQ�LQ�8QOLQNHG

RQ�3DSHU��L�H���LQIRUPDWLRQ�VHHNLQJ�XVLQJ�WKH�NH\ZRUG�VHDUFK�LV�IDVWHU�WKDQ

XVLQJ�D�SDSHU�LQGH[��

7KH�DERYH�K\SRWKHVHV�DUH�VXPPDUL]HG�LQ�WKH�)LJXUH�����

7LPH�+\SRWKHVHV

/2 82 /3 83

&RQGLWLRQV
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P

H

)LJXUH�����6XPPDU\�RI�+\SRWKHVHV�RQ�7LPH�WR�6HHN�,QIRUPDWLRQ�DFURVV�WKH�PDMRU
FRQGLWLRQV��/2�±�/LQNHG�2QOLQH��82�±�8QOLQNHG�2QOLQH��/3�±�/LQNHG�RQ�3DSHU��83
±�8QOLQNHG�RQ�3DSHU�



��

������ $FFXUDF\

7KH�8QOLQNHG�LQIRUPDWLRQ�UHTXLUHV�HLWKHU�D�VHDUFK�RU�D�EURZVLQJ�PHFKDQLVP�WR�EH

DEOH�WR�ORFDWH�UHODWHG�LQIRUPDWLRQ��.H\ZRUG��IXOO�WH[W�VHDUFK��RQOLQH���RU�DQ�LQGH[��SDSHU�

FDQ�EH�XVHG�WR�ORFDWH�LQIRUPDWLRQ�WKDW�DUH�UHODWHG�OH[LFDOO\��NH\ZRUG�RU�SKUDVH���+RZHYHU�

WKH�VHDUFK�ZLOO�QRW�EH�DEOH�WR�ILQG�UHODWLRQVKLSV�WKDW�GR�QRW�KDYH�DQ\�FRQQHFWLRQ�DW�WKH

OH[LFDO�OHYHO��)RU�H[DPSOH��FRQVLGHU�0HHWLQJ�$�����������ZKLFK�LQYROYHG�VDOHV�ILJXUHV�IRU

WKH�\HDU��,W�PD\�EH�UHODWHG�WR�0HHWLQJ�%����������ZKLFK�LQYROYHG�WKH�KLULQJ�RI�QHZ

GHVLJQHUV��$W�WKH�OH[LFDO�OHYHO��WKHUH�DUH�QR�FRPPRQ�WHUPV�RU�SKUDVHV�EHWZHHQ�WKH�WZR

GRFXPHQWV��+RZHYHU��WKH\�DUH�UHODWHG�EHFDXVH�WKH�QHZ�SRVLWLRQV�DUH�RSHQ�DV�D�UHVXOW�RI

WKH�KLJK�VDOHV�ILJXUHV��6XFK�VHPDQWLF�UHODWLRQVKLSV�FDQ�EH�ORFDWHG�PDQXDOO\�DQG

UHSUHVHQWHG�H[SOLFLWO\��7KHUHIRUH��DQVZHUV�WR�TXHVWLRQV�DERXW�OH[LFDO�UHODWLRQVKLSV�FDQ�EH

IRXQG�E\�VHDUFKLQJ�IRU�WKH�NH\ZRUGV�RU�SKUDVHV��+RZHYHU��VHPDQWLF�UHODWLRQVKLSV�DUH

KDUGHU�WR�ILQG��2QOLQH�VHDUFK�DV�ZHOO�DV�D�SDSHU�LQGH[�PD\�QRW�GLUHFWO\�UHYHDO�WKH

VHPDQWLF�UHODWLRQVKLSV��ZKLFK�OHDGV�WR�WKH�IROORZLQJ�K\SRWKHVHV�

+��� 6HHNLQJ�LQIRUPDWLRQ�ZLOO�EH�PRUH�DFFXUDWH�LQ�/LQNHG�RYHU�8QOLQNHG�LQIRUPDWLRQ�

+�� �7KH�PHGLXP�RI�SUHVHQWDWLRQ�RI�WKH�UHODWLRQVKLSV�ZLOO�PRGHUDWH�WKH�HIIHFW�RI

UHODWLRQVKLS�UHSUHVHQWDWLRQ�RQ�WKH�DFFXUDF\�

+�D� 6HHNLQJ�LQIRUPDWLRQ�LQ�/LQNHG�2QOLQH�ZLOO�EH�PRUH�DFFXUDWH��IHZHU�HUURUV�

WKDQ�LQ�8QOLQNHG�2QOLQH��L�H���LQIRUPDWLRQ�VHHNLQJ�XVLQJ�FRPPLWWHH

LQIRUPDWLRQ�PRGHO�LV�PRUH�DFFXUDWH�WKDQ�XVLQJ�D�NH\ZRUG�VHDUFK��



��

+�E� 6HHNLQJ�LQIRUPDWLRQ�LQ�/LQNHG�RQ�3DSHU�ZLOO�EH�PRUH�DFFXUDWH��IHZHU

HUURUV��WKDQ�LQ�8QOLQNHG�RQ�3DSHU��L�H���LQIRUPDWLRQ�VHHNLQJ�XVLQJ�FURVV�

UHIHUHQFHV�LV�PRUH�DFFXUDWH�WKDQ�XVLQJ�D�SDSHU�LQGH[��

'XH�WR�WKH�OLQHDU�QDWXUH�RI�WKH�SDSHU�PHGLXP��FURVV�UHIHUHQFHV�DV�ZHOO�DV�LQGH[HV

RQ�SDSHU�DUH�OLNHO\�WR�EH�PRUH�GLIILFXOW�WR�XVH�DV�FRPSDUHG�WR�WKH�WRROV�LQ�WKH�RQOLQH

PHGLXP��+RZHYHU��RQ�HLWKHU�PHGLXP�LW�VKRXOG�EH�SRVVLEOH�WR�ORFDWH�LQIRUPDWLRQ�ZLWK�WKH

VDPH�DFFXUDF\�JLYHQ�VXIILFLHQW�WLPH��,Q�WKH�ZRUVW�FDVH��WKH�HQWLUH�LQIRUPDWLRQ�VSDFH�FDQ

EH�EURZVHG�WR�ORFDWH�WKH�LQIRUPDWLRQ��7KHUHIRUH�

+�� � 7KH�PHGLXP�RI�SUHVHQWDWLRQ�ZLOO�KDYH�QR�LPSDFW�RQ�WKH�DFFXUDF\�RI�LQIRUPDWLRQ
VHHNLQJ�

7KH�DERYH�K\SRWKHVHV�DUH�VXPPDUL]HG�LQ�WKH�)LJXUH�����



��

$FFXUDF\�+\SRWKHVHV
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)LJXUH�����6XPPDU\�RI�+\SRWKHVHV�RQ�$FFXUDF\�RI�,QIRUPDWLRQ�6HHNLQJ�DFURVV�WKH
PDMRU�FRQGLWLRQV��/2�±�/LQNHG�2QOLQH��82�±�8QOLQNHG�2QOLQH��/3�±�/LQNHG�RQ
3DSHU��83�±�8QOLQNHG�RQ�3DSHU�

7KHVH�K\SRWKHVHV�IRU�7LPH�DQG�$FFXUDF\�DUH�LQWXLWLRQ�EDVHG�SUHGLFWLRQV�RI

SHUIRUPDQFH��,Q�WKH�QH[W�FKDSWHU��,�GLVFXVV�WKH�GHWDLOV�RI�DQ�H[SHULPHQW�GHVLJQHG�WR

FROOHFW�GDWD�DQG�H[DPLQH�WKH�DFWXDO�SHUIRUPDQFH�RI�VXEMHFWV�LQ�WKH�PDMRU�FRQGLWLRQV�



��

��&+$37(5��

(9$/8$7,1*�7+(�86()8/1(66�2)�5(/$7,216+,36

.QRZOHGJH�LV�IRU�/LIH�QRW�IRU�/LYLQJ
6DWK\D�6DL�%DED

7KH�ODERUDWRU\�VHWWLQJ�KDV�EHHQ�FKRVHQ�WR�H[DPLQH�WKH�XVHIXOQHVV�RI�WKH

UHODWLRQVKLSV�LQ�RUGHU�WR�SURYLGH�VWURQJ�LQWHUQDO�YDOLGLW\�WKURXJK�H[SHULPHQWDO�FRQWUROV��,I

WKH�UHODWLRQVKLSV�DUH�IRXQG�XVHIXO��LW�ZLOO�ZDUUDQW�IXUWKHU�UHVHDUFK�XVLQJ�RWKHU�PHWKRGV

VXFK�DV�D�ILHOG�VWXG\��7KH�JHQHUDOLW\��H[WHUQDO�YDOLGLW\��UHVXOWV�IURP�WKH�HIIHFWV�REVHUYHG

DVVHVVLQJ�WKH�WKHRU\�DQG�WKH�WKHRU\�LQ�WXUQ�H[SODLQLQJ�HYHQWV�EH\RQG�WKH�UHVHDUFK�VHWWLQJ

>&DOGHU������@��,QWHUQDO�DQG�H[WHUQDO�YDOLGLW\�DUH�FRPSOHPHQWDU\�LQ�QDWXUH�DV�SRLQWHG�RXW

E\�>+RJDUWK������@��ZKR�DVVHUWV�WKH�QHHG�IRU�³JRLQJ�IURP�KLJKO\�FRQWUROOHG�ODERUDWRU\

FRQGLWLRQV�WR�TXLWH�µORRVH¶�ILHOG�VWXGLHV´�DV�D�SDUW�RI�D�VFLHQWLILF�SURJUDP�RI�UHVHDUFK�

���� ([SHULPHQWDO�'HVLJQ

7KH�WZR�PDMRU�IDFWRUV��UHODWLRQVKLS�UHSUHVHQWDWLRQ��/LQNHG�YV��8QOLQNHG��DQG

PHGLXP��2QOLQH�YV��3DSHU��ZHUH�FRPELQHG�LQ�D�IRXU�OHYHO�ZLWKLQ�VXEMHFWV�GHVLJQ��7KH

IRXU�H[SHULPHQWDO�FRQGLWLRQV�ZHUH�/LQNHG�2QOLQH�±�/2��8QOLQNHG�2QOLQH�±�82��/LQNHG



��

RQ�3DSHU�±�/3��DQG�8QOLQNHG�RQ�3DSHU�±�83��,Q�HDFK�FRQGLWLRQ��VXEMHFWV�VRXJKW�DQVZHUV

WR�HLJKW�TXHVWLRQV�HDFK�KDYLQJ�IRXU�HTXLYDOHQW�VXE�TXHVWLRQV��$SSHQGL[�'���7KH

GHSHQGHQW�YDULDEOHV�7LPH��$FFXUDF\��DQG�&RQILGHQFH�ZHUH�PHDVXUHG�IRU�HDFK�VXEMHFW�

TXHVWLRQ��DQG�FRQGLWLRQ�DV�IROORZV�

•� 7LPH�ZDV�PHDVXUHG�DV�WKH�QXPEHU�RI�VHFRQGV�HODSVHG�EHWZHHQ�SUHVHQWLQJ�WKH

TXHVWLRQ�DQG�FROOHFWLQJ�WKH�UHVSRQVH�

•� $FFXUDF\��7KH�QXPEHU�RI�FRUUHFW�UHVSRQVHV�PHDVXUHG�DFFXUDF\�RI�LQIRUPDWLRQ

VHHNLQJ�

•� &RQILGHQFH�LQ�WKH�DFFXUDF\�RI�WKH�UHVSRQVH�IRU�HDFK�TXHVWLRQ�ZDV�PHDVXUHG�RQ�D�WHQ�

SRLQW�VFDOH��,PPHGLDWHO\�DIWHU�WKH�VXEMHFW�DQVZHUHG�D�TXHVWLRQ�WKH\�ZHUH�DVNHG�IRU�WKH

FRQILGHQFH�UDWLQJ�DV�IROORZV�

�+RZ�FRQILGHQW�DUH�\RX�DERXW�WKH�DFFXUDF\�RI�\RXU�DQVZHU"�������

�([WUHPHO\�8QVXUH��������������������������������������������������([WUHPHO\�6XUH

,Q�RUGHU�WR�SURYLGH�WKH�H[SHULPHQWDO�FRQWH[W��D�SURGXFW�UHYLHZ�FRPPLWWHH�IRU�D

ILFWLWLRXV�WR\�FRPSDQ\�ZDV�FUHDWHG��$SSHQGL[�&���7KH�FRPPLWWHH�GRFXPHQWHG�PHHWLQJ

LQIRUPDWLRQ�EHWZHHQ������������7KH�PHHWLQJ�DJHQGDV�VSHFLI\�ZKLFK�WRSLFV�DUH�GLVFXVVHG

LQ�HDFK�PHHWLQJ��7KH�PHHWLQJ�UHFRUG��PLQXWHV��VXPPDUL]HV�WKH�GLVFXVVLRQV�RQ�HDFK�RI�WKH

DJHQGD�LWHPV��$GGLWLRQDO�GRFXPHQWV��ILOHV��UHFRUGHG�LQIRUPDWLRQ�WKDW�ZDV�FUHDWHG�RU

UHIHUHQFHG�E\�WKH�FRPPLWWHH��7KH�FRPPLWWHH�LQIRUPDWLRQ�ZDV�JHQHUDWHG�WR�FUHDWH�UHODWHG

WKUHDGV�RI�GLVFXVVLRQV�RQ�GLIIHUHQW�WRSLFV��7KLV�VHUYHG�DV�D�EDVLV�IRU�H[DPLQLQJ�WKH

XVHIXOQHVV�RI�UHODWLRQVKLS�UHSUHVHQWDWLRQ�LQ�LQIRUPDWLRQ�VHHNLQJ�



��

������ ([SHULPHQWDO�&RQGLWLRQV

�������� /LQNHG�2QOLQH��/2�

/LQNHG�2QOLQH�XVHG�/LQN(5��DFFHVVHG�YLD�D�ZHE�EURZVHU��1HWVFDSH�������/LQN(5

GLVSOD\V�WKH�HQWLWLHV�LQ�D�WDEXODU�IRUPDW��)LJXUH�������%\�GHIDXOW��PHHWLQJ�GDWHV�DUH�VRUWHG

LQ�UHYHUVH�FKURQRORJLFDO�RUGHU��QDPHV�WLWOHV��DUH�VRUWHG�OH[LFRJUDSKLFDOO\�LQ�DVFHQGLQJ

RUGHU��7KH�RUGHU�FDQ�EH�FKDQJHG�XVLQJ�WKH�EXWWRQV�DW�WKH�ERWWRP�RI�WKH�SDJH�

%DVHG�RQ�WKH�PRGHO��DQ�HQWLW\�URZ�PD\�EH�UHODWHG�WR�RQH�RU�PRUH�URZV�LQ�RWKHU

HQWLWLHV��)RU�HDFK�VXFK�UHODWLRQVKLS��D�K\SHUWH[W�OLQN�WDJJHG�E\�WKH�ILUVW�OHWWHU�RI�WKH

UHODWHG�HQWLW\�LV�DYDLODEOH���7KLV�OHWWHU�OLQN�LV�GLVSOD\HG�LQ�WKH�/LQNV�FROXPQ�RI�WKH�HQWLW\

WDEOH��H�J���LQ�WKH�>7RSLFV@�HQWLW\��0�UHODWHV�LQGLYLGXDO�WRSLFV�WR�URZV�LQ�WKH�>0((7,1*@

HQWLW\���7KH�OHWWHU�OLQN�RQO\�DSSHDUV�RQ�URZV�WKDW�DFWXDOO\�KDYH�YDOXHV�IRU�WKH�UHODWLRQVKLS�

+HQFH��WKH�SUHVHQFH�RI�D�OHWWHU�OLQN�LQGLFDWHV�WKH�H[LVWHQFH�RI�UHODWHG�LQIRUPDWLRQ�

6HOHFWLQJ�WKH�K\SHUOLQN�EULQJV�XS�WKH�UHOHYDQW�LQVWDQFHV�RI�WKH�UHODWHG�HQWLW\�LQ�D�WDEXODU

IRUPDW��7KHUHIRUH��D�XVHU�FDQ�ORFDWH�UHODWHG�LQIRUPDWLRQ�E\�IROORZLQJ�WKH�OHWWHU�OLQNV�IURP

D�VWDUWLQJ�HQWLW\�

&RQVLGHU�WKH�IROORZLQJ�LQWHUDFWLRQ�ZLWK�/LQN(5�WR�VHHN�WKH�DQVZHU�WR�D�TXHVWLRQ

�$SSHQGL[�'�

4Q��'LG�)O\QQ�&RQFHUW�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�J\PQDVWLFV�WR\�VXUYH\V"

�<�1�



��

7KH�WRRO�VKRZV�WKH�>&RPPLWWHH@�HQWLW\�E\�GHIDXOW��)LJXUH�������7KH�WRROEDU�DW�WKH�WRS�RI

WKH�GLVSOD\�DOORZV�WKH�XVHU�WR�VHOHFW�HDFK�HQWLW\�SDJH��6RPH�RI�WKH�PHPEHUV�RI�WKH

SURGXFW�UHYLHZ�FRPPLWWHH�DOVR�VHUYH�RQ�WKH�RWKHU�WZR�FRPPLWWHHV�DV�VKRZQ�E\�WKH�3

OLQNV�RQ�WKH�ILUVW�WZR�URZV��+RZHYHU��DOO�WKH�LQIRUPDWLRQ�SURYLGHG�LQ�WKH�WRRO�ZDV�IRU�WKH

SURGXFW�UHYLHZ�FRPPLWWHH�

)LJXUH�����>&RPPLWWHH@�HQWLW\�SDJH�LQ�/LQN(5

6HOHFWLQJ�³7RSLFV´�IURP�WKH�WRROEDU��WRS�RI�SDJH��EULQJV�XS�WKH�>7RSLF@�HQWLW\

OLVWLQJ�WKH�WRSLFV�GLVFXVVHG�E\�WKH�FRPPLWWHH��)LJXUH�����VKRZV�D�SDUWLDO�OLVWLQJ�



��

)LJXUH�����7RSLFV�GLVFXVVHG�E\�WKH�3URGXFW�5HYLHZ�FRPPLWWHH��/LQNV�FROXPQ�VKRZV
OLQNV�WR�UHODWHG�HQWLWLHV��&�±�&RPPLWWHH��6�±�6XE&RPPLWWHH��3�±�3HRSOH��$�±�$FWLRQ�
0�±�0HHWLQJ��)�±�)LOH�

)ROORZLQJ�WKH�0�OLQN�IRU�WKH�WRSLF�³*\PQDVWLFV�WR\�VXUYH\V´�JLYHV�D�OLVW�RI�DOO�WKH

PHHWLQJV�LQ�ZKLFK�WKH�WRSLF�ZDV�GLVFXVVHG��)LJXUH�����



��

)LJXUH�����0HHWLQJV�GLVFXVVLQJ�WKH��*\PQDVWLFV�WR\�VXUYH\V��WRSLF

7KH�XVHU�FDQ�QRZ�H[DPLQH�WKH�SHRSOH�ZKR�DWWHQGHG�WKH�PHHWLQJ�RQ��������E\

IROORZLQJ�WKH�3�OLQN�LQ�WKH�ILUVW�URZ��)LJXUH�������$V�FDQ�EH�VHHQ�LQ�)LJXUH������)O\QQ

&RQFHUW�DWWHQGHG�WKH�PHHWLQJ�RQ��������



��

)LJXUH�����/LVW�RI�SHRSOH�ZKR�DWWHQGHG�WKH�PHHWLQJ�RQ�������

)ROORZLQJ�WKH�3�OLQN�IRU�WKH�PHHWLQJV�RQ�������������������LQ�)LJXUH�����VKRZV

WKDW�)O\QQ�KDG�DWWHQGHG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�*\PQDVWLFV�WR\�VXUYH\V�



��

�������� 8QOLQNHG�2QOLQH��82�

7KLV�FRQGLWLRQ�XVHG�WKH�IUHH:$,6�VI��8OULFK�������VRIWZDUH�WR�SURYLGH�LQGH[LQJ

DQG�NH\ZRUG�VHDUFKLQJ�FDSDELOLW\�RQOLQH��$�:::�LQWHUIDFH�WR�WKH�IUHH:$,6�VI�VHDUFK

HQJLQH�SURYLGHG�D�VLPSOH�GLDORJ�ZLWK�DQ�LQSXW�ER[�WR�HQWHU�WKH�VHDUFK�VWULQJ�DQG�D�EXWWRQ

WR�LQLWLDWH�WKH�VHDUFK��7KH�UHVXOWV��VRUWHG�E\�D�FRPSXWHG�GRFXPHQW�UHOHYDQFH�VFRUH��DUH

UHWXUQHG�LQ�D�WDEXODU�IRUPDW�ZLWK�K\SHUWH[W�OLQNV�WR�WKH�GRFXPHQWV��7KH�KLJKHU�WKH�VFRUH

WKH�PRUH�UHOHYDQW�LV�WKH�UHVXOWLQJ�GRFXPHQW�

&RQVLGHU�WKH�LQWHUDFWLRQ�QHHGHG�WR�VHHN�WKH�DQVZHU�WR�D�TXHVWLRQ��$SSHQGL[�'�

4Q��'LG�)O\QQ�&RQFHUW�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�J\PQDVWLFV�WR\�VXUYH\V"

�<�1�

7R�EHJLQ�WKH�VHDUFK�HQWHU�WKH�VHDUFK�VWULQJ�³*\PQDVWLFV�DQG�WR\�DQG�VXUYH\V´��LQ�WKH�WH[W

ER[�DQG�VHOHFW�WKH�6HDUFK�EXWWRQ��)LJXUH������



��

)LJXUH�����:HE�VHDUFK�VFUHHQ

7KH�VHDUFK�UHVXOWV�DUH�GLVSOD\HG�LQ�D�WDEXODU�IRUPDW�VRUWHG�E\�WKH�UHOHYDQF\�VFRUH�

7KH�ILOHV�FDQ�EH�DFFHVVHG�E\�VHOHFWLQJ�WKH�K\SHUOLQNV��)LJXUH������



��

)LJXUH�����5HVXOWV�RI�VHDUFK

7KH�VHDUFK�UHYHDOHG�WKDW�WKH�WRSLF�ZDV�PHQWLRQHG�LQ�WKH�PHHWLQJV�RQ���������

�����������������DQG�WKH�GRFXPHQW�*\PQDVWLFV�7R\V��7KH�PHHWLQJ�PLQXWHV�FDQ�EH

H[DPLQHG�WR�VHH�WKDW�)O\QQ�&RQFHUW�DWWHQGHG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�WRSLF�



��

�������� /LQNHG�RQ�3DSHU��/3�

,Q�WKLV�FRQGLWLRQ��WKH�OLQNV�ZHUH�UHSUHVHQWHG�DV�FURVV�UHIHUHQFHV��&URVV�UHIHUHQFHV

UHIHUUHG�WR�DJHQGD��PLQXWHV��DQG�GRFXPHQW�WLWOHV�DV�IROORZV�

•� 6HH�DOVR�WKH�PLQXWHV�RI�WKH�PHHWLQJ�RQ����������SS���������RU

•� 6HH�DOVR�WKH�DJHQGDV�IRU�WKH�PHHWLQJV�RQ���������SS����������DQG�����������SS�

����RU

•� 6HH�DOVR�WKH�GRFXPHQW�*\PQDVWLFV�7R\V�3URSRVDO��SS�����������

7KH�FRPPLWWHH�LQIRUPDWLRQ�ZDV�RUJDQL]HG�LQ�D�WKUHH�ULQJ�ELQGHU�ZLWK�WKH�FRQWHQWV

LQ�WKH�IROORZLQJ�RUGHU�

��� &URVV�5HIHUHQFH�,QGH[

7KLV�LQGH[�OLVWHG�WKH�FURVV�UHIHUHQFHG�WRSLFV�ZLWK�D�UHIHUHQFH�WR�WKH�ODWHVW�PHHWLQJ

GLVFXVVLQJ�LW��7KXV��WKH�LQGH[�VHUYHG�DV�D�VWDUWLQJ�SRLQW�IRU�WKLV�FRQGLWLRQ�

��� 7DEOH�RI�&RQWHQWV

/LVW�RI�PHHWLQJV�DQG�GRFXPHQWV�ZLWK�WKH�FRUUHVSRQGLQJ�SDJH�QXPEHU�

��� 0HHWLQJ�,QIRUPDWLRQ��$JHQGD��0LQXWHV�

7KH�LQIRUPDWLRQ�ZDV�VRUWHG�LQ�UHYHUVH�FKURQRORJLFDO�RUGHU�E\�PHHWLQJ�GDWH�

��� $GGLWLRQDO�'RFXPHQWV

)LOHV�WKDW�ZHUH�HLWKHU�JHQHUDWHG�RU�XVHG�E\�WKH�FRPPLWWHH�ZHUH�RUJDQL]HG�LQ

DOSKDEHWLFDO�RUGHU�E\�WLWOH

&URVV�UHIHUHQFHV�LQ�PHHWLQJ�GRFXPHQWDWLRQ�UHIHUUHG�WR�LQIRUPDWLRQ�LQ�SUHYLRXV

PHHWLQJV�WKHUHE\�SURGXFLQJ�KLVWRULFDO�WKUHDGV�RI�GLVFXVVLRQV�RQ�UHODWHG�WRSLFV��,Q�VHHNLQJ



��

UHODWHG�LQIRUPDWLRQ��WKH�FURVV�UHIHUHQFHV�FDQ�EH�IROORZHG�DV�WH[WXDO�SRLQWHUV�WR�H[DPLQH

WKH�UHOHYDQW�SDJHV�RI�WKH�ELQGHU�

&RQVLGHU�WKH�LQWHUDFWLRQ�QHHGHG�WR�VHHN�WKH�DQVZHU�WR�D�TXHVWLRQ��$SSHQGL[�'�

4Q��'LG�)O\QQ�&RQFHUW�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�J\PQDVWLFV�WR\�VXUYH\V"

�<�1�

���� ([DPLQLQJ�WKH�FURVV�UHIHUHQFH�LQGH[�ZH�ILQG�D�OLQH�IRU�WKH�WRSLF�ZKLFK�LQGLFDWHV�WKDW

WKH�ODWHVW�PHHWLQJ�LQ�ZKLFK�LW�ZDV�GLVFXVVHG�ZDV��������RQ�SDJH�������

*\PQDVWLFV�WR\�VXUYH\V )HEUXDU\��������������� �����

���� 7KH�PLQXWHV�IRU�WKH�PHHWLQJ�RQ��������LQGLFDWHV�WKDW�)O\QQ�&RQFHUW�ZDV�SUHVHQW�

)XUWKHUPRUH��GLVFXVVLRQ�IRU�WKH�WRSLF�FRQWDLQV�FURVV�UHIHUHQFHV�WR�HDUOLHU�PHHWLQJV

����������DQG�����������GLVFXVVLQJ�WKH�WRSLF�

6HH�DOVR�WKH�PLQXWHV�RI�WKH�PHHWLQJV�RQ���������SS������DQG����������SS��������

���� 7KH�PLQXWHV�RI�WKH�FURVV�UHIHUHQFHG�PHHWLQJV�VKRZ�WKDW�)O\QQ�&RQFHUW�ZDV�SUHVHQW�LQ

DOO�PHHWLQJV�GLVFXVVLQJ�WKH�WRSLF�



��

�������� 8QOLQNHG�3DSHU��83�

8QOLQNHG�RQ�3DSHU�ZDV�SUHVHQWHG�DV�NH\ZRUG�LQGH[�RQ�SDSHU��7KH�LQGH[�ZDV

JHQHUDWHG�VXFK�WKDW�LW�PDWFKHG�WKH�NH\ZRUGV�XVHG�LQ�WKH�8QOLQNHG�2QOLQH�FRQGLWLRQ��7KH

FRPPLWWHH�LQIRUPDWLRQ�ZDV�RUJDQL]HG�LQ�D�WKUHH�ULQJ�ELQGHU�LQ�WKH�IROORZLQJ�RUGHU�

��� .H\ZRUG�,QGH[

$Q�DOSKDEHWLFDOO\�VRUWHG�OLVW�RI�NH\ZRUGV�ZLWK�WKH�SDJH�QXPEHUV�RQ�ZKLFK�WKH\�RFFXU�

7KH�NH\ZRUGV�ZHUH�HLWKHU�VLQJOH�ZRUGV�RU�SKUDVHV�WKDW�FRPPRQO\�RFFXU�WRJHWKHU�

H�J���³%LOO�2JGHQ´�ZRXOG�EH�SUHVHQWHG�DV

%LOO ����������������

��������2JGHQ����

7KXV��WKH�ZRUG�³%LOO´�RFFXUUHG�RQ�SDJHV���������������DQG����DQG�WKH�ZRUGV�³%LOO´�DQG

³2JGHQ´�DSSHDUHG�RQ�SDJH����RQO\��7KH�ZRUGV�LQ�D�SKUDVH�QHHG�QRW�DSSHDU

FRQWLJXRXVO\�RQ�WKH�SDJH�

��� 7DEOH�RI�&RQWHQWV

/LVW�RI�PHHWLQJV�DQG�GRFXPHQWV�ZLWK�WKH�FRUUHVSRQGLQJ�SDJH�QXPEHU�

��� 0HHWLQJ�,QIRUPDWLRQ��$JHQGD��0LQXWHV�

7KH�LQIRUPDWLRQ�ZDV�VRUWHG�LQ�UHYHUVH�FKURQRORJLFDO�RUGHU�E\�PHHWLQJ�GDWH�

��� $GGLWLRQDO�'RFXPHQWV

)LOHV�JHQHUDWHG�RU�XVHG�E\�WKH�FRPPLWWHH�ZHUH�RUJDQL]HG�LQ�DOSKDEHWLFDO�RUGHU�E\

WLWOH�



��

&RQVLGHU�WKH�LQWHUDFWLRQ�QHHGHG�WR�VHHN�WKH�DQVZHU�WR�D�TXHVWLRQ��$SSHQGL[�'�

4Q��'LG�)O\QQ�&RQFHUW�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�J\PQDVWLFV�WR\�VXUYH\V"

�<�1�

7KH�NH\ZRUG�LQGH[�KDG�WKH�IROORZLQJ�HQWU\�FRUUHVSRQGLQJ�WR�J\PQDVWLFV�WR\�VXUYH\V�

J\PQDVWLFV

WR\�VXUYH\V �����������������������������

7KH�WDEOH�RI�FRQWHQWV�FDQ�EH�H[DPLQHG�WR�ILQG�WKH�FRUUHVSRQGLQJ�PHHWLQJV���������SS�����

��������������SS��������������������SS���������DQG�WKH�*\PQDVWLFV�7R\V�3URSRVDO

GRFXPHQW��SS�������7KH�PLQXWHV�RI�WKH�PHHWLQJV�VKRZV�WKDW�)O\QQ�&RQFHUW�DWWHQGHG�DOO

WKH�PHHWLQJV�GLVFXVVLQJ�WKH�WRSLF�



��

������ 7DVN

6XEMHFWV�ZHUH�DVNHG�WR�VHHN�DQVZHUV�WR�D�VHW�RI�HLJKW�TXHVWLRQV��$SSHQGL[�'��

(DFK�TXHVWLRQ�ZDV�FRQVWUXFWHG�WR�KDYH�IRXU�HTXLYDOHQW�SDUWV�H�J���WKH�QDPH�RI�WKH

VXEFRPPLWWHH�PD\�EH�YDULHG�WR�JLYH�IRXU�HTXLYDOHQW�YHUVLRQV�RI�WKH�TXHVWLRQ

D��� :KR�LV�WKH�FKDLU�RI�WKH�:HE�$GYHUWLVLQJ�VXEFRPPLWWHH"

E���:KR�LV�WKH�FKDLU�RI�WKH�&RVWXPH�'HVLJQ�VXEFRPPLWWHH"

F��� :KR�LV�WKH�FKDLU�RI�WKH�7R\�'HVLJQ�VXEFRPPLWWHH"

G���:KR�LV�WKH�FKDLU�RI�WKH�3ULFLQJ�6WUXFWXUH�VXEFRPPLWWHH"

4XHVWLRQV�ZHUH�SKUDVHG�ZLWK�FRPPRQO\�XVHG�WHUPV�LQ�FRPPLWWHHV�DQG�ZHUH�EDVHG�RQ

WKUHH�GLPHQVLRQV�

��� 1XPEHU�RI�(QWLWLHV

7KH�TXHVWLRQV�DVNHG�WR�VHHN�LQIRUPDWLRQ�DERXW�WKH�UHODWLRQVKLSV�EHWZHHQ�WZR�RU�IRXU

HQWLWLHV�IURP�WKH�FRPPLWWHH�LQIRUPDWLRQ�PRGHO��$OO�WKH�UHODWLRQVKLSV�LQ�WKH�PRGHO

LQYROYHG�WZR�HQWLWLHV��+HQFH�WZR�HQWLW\�TXHVWLRQV�ZRXOG�UHTXLUH�WKH�H[DPLQDWLRQ�RI�DW

OHDVW�RQH�HQWLW\�DQG�RQH�UHODWLRQVKLS�DQG�IRXU�HQWLW\�TXHVWLRQV�ZRXOG�LQYROYH�WKH

H[DPLQDWLRQ�RI�DW�OHDVW�RQH�HQWLW\�DQG�WKUHH�UHODWLRQVKLSV��7KXV��LW�ZDV�H[SHFWHG�WKDW

IRXU�HQWLW\�TXHVWLRQV�ZRXOG�WDNH�ORQJHU�WKDQ�TXHVWLRQV�LQYROYLQJ�WZR�HQWLWLHV��)RU

H[DPSOH�FRQVLGHU�WKH�TXHVWLRQ

,V�%UXFH�7XUQHU�D�PHPEHU�RI�WKH�UHYLHZ�FRPPLWWHH�LQ�WKLV�\HDU�������"��<�1�

,Q�RUGHU�IRU�%UXFH�7XUQHU�WR�EH�D�PHPEHU��KH�VKRXOG�KDYH�DWWHQGHG�DW�OHDVW�RQH

FRPPLWWHH�PHHWLQJ�LQ�������7KHUHIRUH��E\�H[DPLQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ

>3HRSOH@�DQG�>0HHWLQJ@�ZH�FDQ�ILQG�WKH�PHHWLQJV�DWWHQGHG�E\�%UXFH�7XUQHU�WR�FKHFN



��

IRU�DWWHQGDQFH�LQ������

$OWHUQDWLYHO\��FRQVLGHU�WKH�IROORZLQJ�IRXU�HQWLW\�TXHVWLRQ

H�J���:KR�LV�WKH�FKDLU�RI�WKH�:HE�$GYHUWLVLQJ�VXEFRPPLWWHH"

7R�ILQG�WKH�FKDLU�\RX�ZRXOG�KDYH�WR�ORRN�IRU�WKH�VXE�FRPPLWWHH��>6XE�&RPPLWWHH@�

GLVFXVVLQJ�WKH�ZHE�DGYHUWLVLQJ�WRSLF��>7RSLF@��DQG�VHHN�WKH�PHPEHUV��>3HRSOH@��ZKR

DUH�RQ�WKH�VXE�FRPPLWWHH��([DPLQLQJ�WKHLU�UROHV��>5ROH@��VKRXOG�UHYHDO�WKH�FKDLU�RI

WKH�VXE�FRPPLWWHH�

��� 7LPHIUDPH

7KH�TXHVWLRQV�DVNHG�HLWKHU�DERXW�WKH�FXUUHQW�FRPPLWWHH�LQIRUPDWLRQ�RU�SDVW

FRPPLWWHH�ZRUN��7KH�FRPPLWWHH�GRFXPHQWDWLRQ�ZDV�RUJDQL]HG�LQ�UHYHUVH

FKURQRORJLFDO�RUGHU�E\�PHHWLQJ�GDWH��+HQFH��LW�ZDV�H[SHFWHG�WKDW�TXHVWLRQV�DERXW�WKH

SDVW�ZRXOG�WDNH�ORQJHU�WR�DQVZHU��)RU�H[DPSOH��FRQVLGHU�D�FXUUHQW�TXHVWLRQ

,V�WKH�DFWLRQ�LWHP�WR�HYDOXDWH�WKH�SRPPHO�KRUVH�GHVLJQ�VWLOO�RSHQ"

7KH�DQVZHU�WR�WKH�TXHVWLRQ�LV�IRXQG�LQ�UHFHQW�FRPPLWWHH�LQIRUPDWLRQ��ZKLFK�ZDV

DYDLODEOH�LQ�WKH�EHJLQQLQJ��$GGLWLRQDO�VFDQQLQJ�PD\�EH�UHTXLUHG�WR�DQVZHU�SDVW

TXHVWLRQV�H�J��

:KDW�LV�WKH�GDWH�RI�WKH�HDUOLHVW�PHHWLQJ�DQQRXQFLQJ�WKH�FKDQJHRYHU�RI�WKH�FRPPLWWHH

IURP�ROG�PHPEHUV�WR�QHZ�PHPEHUV"

7KHUHIRUH��WKH�GLIIHUHQFH�LQ�SHUIRUPDQFH�LV�H[SHFWHG�EHFDXVH�RI�WKH�RUJDQL]DWLRQ�RI

LQIRUPDWLRQ�QRW�DQ\WKLQJ�LQWULQVLF�LQ�WLPH�LWVHOI�



��

��� 7\SH�RI�5HODWLRQVKLS

7KHVH�TXHVWLRQV�DVNHG�DERXW�LQIRUPDWLRQ�UHODWHG�WKURXJK�NH\ZRUGV��OH[LFDO��RU

FRQWHQW��VHPDQWLF���)RU�H[DPSOH��FRQVLGHU�D�OH[LFDO�TXHVWLRQ

'LG�%RE�9DVVLOL�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�ZHE�EDVHG�DGYHUWLVLQJ�RI�WKH

J\PQDVWLFV�WR\V"

7KH�PHHWLQJ�PLQXWHV�UHFRUGHG�WKH�QDPHV�RI�WKH�DWWHQGHHV�DQG�H[DPLQDWLRQ�RI�WKH

PLQXWHV�VKRZV�WKDW�%RE�9DVVLOL�DWWHQGHG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�ZHE�EDVHG

DGYHUWLVLQJ�RI�J\PQDVWLFV�WR\V��7KXV��WKH�NH\ZRUGV�³%RE�9DVVLOL´�VKRXOG�EH�FRPPRQ

WR�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�WRSLF�

$OWHUQDWLYHO\��FRQVLGHU�D�VHPDQWLF�TXHVWLRQ

'LG�WKH�UHYLHZ�FRPPLWWHH�GLVFXVV�WKH�J\PQDVWLFV�WR\V�SURSRVDO�GRFXPHQW�LQ�DQ\

PHHWLQJV"

3DUWV�RI�WKH�GRFXPHQW�ZHUH�GLVFXVVHG�LQ�GLIIHUHQW�PHHWLQJV��([DPLQDWLRQ�RI�WKH

PLQXWHV�RI�WKHVH�PHHWLQJV�VKRZV�WKDW�WKH�QDPH�RI�WKH�GRFXPHQW�LV�QRW�PHQWLRQHG

H[SOLFLWO\��7KH�UHODWLRQVKLS�EHWZHHQ�WKHVH�GLVFXVVLRQV�DQG�WKH�GRFXPHQW�LV�LPSOLHG�E\

WKH�FRQWHQW�RI�WKH�GLVFXVVLRQV�UDWKHU�WKDQ�NH\ZRUGV��,Q�WKH�XQOLQNHG�FRQGLWLRQV�

VHPDQWLF�TXHVWLRQV�ZRXOG�UHTXLUH�WKH�H[DPLQDWLRQ�RI�WKH�FRQWHQW�RI�VXFK�GLVFXVVLRQV

WR�UHODWH�LW�WR�WKH�GRFXPHQW��7KXV��LW�LV�H[SHFWHG�WKDW�VHPDQWLF�TXHVWLRQV�ZLOO�WDNH

ORQJHU�DQG�ZLOO�EH�OHVV�DFFXUDWH�WKDQ�OH[LFDO�TXHVWLRQV�LQ�WKH�XQOLQNHG�FRQGLWLRQV�



��

(DFK�TXHVWLRQ�ZDV�JHQHUDWHG�DV�D�FRPELQDWLRQ�RI�WKH�WKUHH�GLPHQVLRQV�DV�VKRZQ

LQ�7DEOH����

4Q (QWLWLHV 7LPHIUDPH 5HODWLRQVKLS

� � &XUUHQW /H[LFDO

� � 3DVW /H[LFDO

� � &XUUHQW 6HPDQWLF

� � 3DVW 6HPDQWLF

� � &XUUHQW /H[LFDO

� � &XUUHQW 6HPDQWLF

� � 3DVW /H[LFDO

� � 3DVW 6HPDQWLF

7DEOH�����6XPPDU\�RI�4XHVWLRQ�7\SHV



��

�������� 7DVN�:LQGRZ

$�ZHE�EDVHG�GLVSOD\�DXWRPDWHG�WKH�RUGHU�RI�SUHVHQWDWLRQ�RI�WKH�FRQGLWLRQV�

TXHVWLRQV��DQG�JDWKHUHG�WKH�UHVSRQVHV��6XEMHFWV�DQVZHUHG�HLJKW�TXHVWLRQV�LQ�WKH�VDPH

RUGHU�������LQ�HDFK�FRQGLWLRQ��7R�FRQWURO�IRU�RUGHU�HIIHFWV�D��[��/DWLQ�6TXDUH

FRXQWHUEDODQFHG�WKH�RUGHU�RI�SUHVHQWDWLRQ�RI�WKH�IRXU�FRQGLWLRQV��7R�FRQWURO�IRU�OHDUQLQJ

HIIHFWV��WKH�IRXU�HTXLYDOHQW�VXE�TXHVWLRQV�RI�HDFK�TXHVWLRQ�ZHUH�DVVLJQHG�WR�WKH

FRQGLWLRQV�XVLQJ�D�QHVWHG��[��/DWLQ�VTXDUH�ZLWKLQ�WKH�RUGHU�RI�SUHVHQWDWLRQ�RI�WKH

FRQGLWLRQV��7KH�WDVN�ZLQGRZ�SUHVHQWHG�WKH�IROORZLQJ�VFUHHQV�

•� 1HZ�&RQGLWLRQ�6FUHHQ

7KLV�VFUHHQ�LQGLFDWHV�WKH�PHWKRG�RI�DFFHVV�WR�EH�XVHG�IRU�WKH�XSFRPLQJ�FRQGLWLRQ�

:KHQ�UHDG\�WKH�VXEMHFW�VHOHFWV�WKH�³6WDUW´�EXWWRQ��ZKLFK�UHFRUGV�WKH�WLPH�DQG�EULQJV

XS�WKH�ILUVW�TXHVWLRQ�

•� 4XHVWLRQ�6FUHHQ

$�TXHVWLRQ�LV�GLVSOD\HG�ZLWK�D�WH[W�ER[�SURYLGHG�IRU�WKH�UHVSRQVH��)LJXUH�������7KH

VXEMHFW�HQWHUV�WKH�UHVSRQVH�DQG�VHOHFWV�WKH�³1H[W´�EXWWRQ��ZKLFK�UHFRUGV�WKH�WLPH�DQG

EULQJV�XS�WKH�FRQILGHQFH�VFUHHQ�



��

)LJXUH�����7DVN�:LQGRZ��4XHVWLRQ�VFUHHQ

•� &RQILGHQFH�6FUHHQ

,PPHGLDWHO\�DIWHU�WKH�VXEMHFW�HQWHUV�WKH�UHVSRQVH��WKH\�DUH�DVNHG�WR�HQWHU�D�FRQILGHQFH

YDOXH��������LQGLFDWLQJ�KRZ�VXUH�WKH\�DUH�DERXW�WKHLU�DQVZHU�WR�WKH�TXHVWLRQ��)LJXUH

�����



��

)LJXUH�����7DVN�:LQGRZ��&RQILGHQFH�VFUHHQ

•� 7KH�TXHVWLRQV�DUH�SUHVHQWHG�IRU�HDFK�FRQGLWLRQ�DQG�WKH�UHVSRQVHV�UHFRUGHG��$IWHU�DOO

WKH�FRQGLWLRQV�KDYH�EHHQ�FRPSOHWHG��WKH�VXEMHFW�LV�WKDQNHG�IRU�SDUWLFLSDWLQJ�

������ 6XEMHFWV

(LJKWHHQ�VXEMHFWV�ZHUH�VWXGHQWV�DW�WKH�2KLR�6WDWH�8QLYHUVLW\��$OO�WKH�VXEMHFWV�KDG

D�EDFNJURXQG�LQ�XVLQJ�FRPSXWHUV�WR�ILQG�LQIRUPDWLRQ��7KH\�ZHUH�HLWKHU�UHVSRQGHQWV�WR�DQ

DGYHUWLVHPHQW�RU�VWXGHQWV�IURP�D�VHQLRU�JUDGXDWH�OHYHO�6RIWZDUH�(QJLQHHULQJ�3URMHFW

FRXUVH��7KLUWHHQ�VWXGHQWV�IURP�WKH�FRXUVH�ZHUH�JLYHQ�H[WUD�FUHGLW�ZKHUHDV�WKH�VHYHQ

VWXGHQWV�ZKR�UHVSRQGHG�WR�WKH�DGYHUWLVHPHQW�ZHUH�SDLG�����IRU�WKHLU�SDUWLFLSDWLRQ��$Q

DOWHUQDWLYH�DVVLJQPHQW�KDG�EHHQ�SURYLGHG�WR�WKH�FRXUVH�VWXGHQWV�WR�HDUQ�WKH�H[WUD�FUHGLW�LQ



��

OLHX�RI�SDUWLFLSDWLRQ�LQ�WKH�VWXG\��7ZR�RI�WKH�FRXUVH�VXEMHFWV�KDG�WR�EH�GURSSHG�GXH�WR

SURFHGXUDO�SUREOHPV��RQH�VXEMHFW�UHIHUUHG�WR�WKH�RQOLQH�WRROV�ZKLOH�ZRUNLQJ�RQ�WKH�SDSHU

FRQGLWLRQV�DQG�WKH�RWKHU�XVHG�WKH�GRFXPHQWDWLRQ�IRU�WKH�WUDLQLQJ�FXUULFXOXP�FRPPLWWHH

LQVWHDG�RI�WKH�SURGXFW�UHYLHZ�FRPPLWWHH��7KXV��GDWD�FROOHFWHG�IURP�VL[WHHQ�VXEMHFWV�ZDV

XVHG�

)RXUWHHQ�VXEMHFWV�ZHUH�PDOH�DQG�WZR�ZHUH�IHPDOH��7KH�GLVWULEXWLRQ�RI�WKH�DJHV�LV

VKRZQ�LQ�)LJXUH������7KH�GLVWULEXWLRQ�RI�WKH�+UV�:N�RI�FRPSXWHU�XVDJH�VKRZV�WKDW

VXEMHFWV�XVHG�D�FRPSXWHU�UHJXODUO\��)LJXUH��������)LJXUH������VKRZV�WKDW�VXEMHFWV�ZHUH

IDPLOLDU�ZLWK�ZHE�DFFHVV�

$JH�'LVWULEXWLRQ
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)LJXUH�����'LVWULEXWLRQ�RI�6XEMHFW�$JH



��

'LVWULEXWLRQ�RI�&RPSXWHU�8VDJH
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)LJXUH������'LVWULEXWLRQ�RI�WKH�+UV�:N�RI�FRPSXWHU�XVH�E\�VXEMHFWV
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'LVWULEXWLRQ�RI�:::�8VDJH
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)LJXUH������'LVWULEXWLRQ�RI�WKH�+UV�:N�RI�ZHE�DFFHVV�E\�VXEMHFWV



��

������ 0DWHULDOV

�������� &RQVHQW�)RUP

7KH�UHVHDUFK�VWXG\�ZDV�UHJLVWHUHG�ZLWK�WKH�2IILFH�RI�5HVHDUFK�5LVNV�DW�WKH�2KLR

6WDWH�8QLYHUVLW\�DQG�WKH�DSSURSULDWH�FRQVHQW�IRUP�ZDV�XVHG�XQGHU�WKH�SURWRFRO�QXPEHU

��(������$SSHQGL[�+��

�������� +DUGZDUH�6RIWZDUH

7KH�VXEMHFWV�ZHUH�VHDWHG�LQ�D�FXELFOH�ZLWK�DQ�/�VKDSHG�GHVN��7KH\�XVHG�DQ�+3

�����81,;�ZRUNVWDWLRQ�ZLWK�D���´�FRORU�PRQLWRU��UXQQLQJ�;�:LQGRZV��;����XQGHU�WKH

797:0�ZLQGRZ�PDQDJHU��/D6WUDQJH�������

�������� &RPPLWWHH�,QIRUPDWLRQ�2QOLQH

,Q�WKH�2QOLQH�FRQGLWLRQV��WKH�ZHE�EURZVHU�1HWVFDSH�1DYLJDWRU�����ZDV�XVHG�WR

DFFHVV�WKH�FRPPLWWHH�LQIRUPDWLRQ��7KH�/LQNHG�2QOLQH�FRQGLWLRQ�DFFHVVHG�/LQN(5

WKURXJK�WKH�EURZVHU��7KH�ZHE�EDVHG�NH\ZRUG�VHDUFK�VRIWZDUH�ZDV�DFFHVVHG�WKURXJK�WKH

EURZVHU�IRU�WKH�8QOLQNHG�2QOLQH�FRQGLWLRQ�

�������� &RPPLWWHH�,QIRUPDWLRQ�RQ�3DSHU

6XEMHFWV�ZHUH�SURYLGHG�ZLWK�WZR�ELQGHUV�RUJDQL]LQJ�WKH�SDSHU�YHUVLRQV�RI�WKH

FRPPLWWHH�LQIRUPDWLRQ��/LQNHG�RQ�3DSHU�XVHG�WKH�³&URVV�5HIHUHQFH�%LQGHU´�DQG

8QOLQNHG�RQ�3DSHU�XVHG�WKH�³,QGH[�%LQGHU´��NH\ZRUG�LQGH[��



��

���� 3URFHGXUH

,Q�RUGHU�WR�FRQWURO�IRU�GLIIHUHQFHV�LQ�KDQGOLQJ�VXEMHFWV��D�ZULWWHQ�VFULSW�ZDV�XVHG

WR�FRQGXFW�WKH�H[SHULPHQW��$SSHQGL[�*���3LORW�WHVWLQJ�ZDV�FRQGXFWHG�LQ�RUGHU�WR

HOLPLQDWH�SUREOHPV�LQ�WKH�H[SHULPHQWDO�SURFHGXUH�DQG�SURYLGH�DQ�HVWLPDWH�RI�WKH�WLPH

QHHGHG�WR�FRPSOHWH�WKH�WDVN��7KH�SURFHGXUH�KDG�WKH�IROORZLQJ�VWHSV�LQ�RUGHU�

��� ,QWURGXFWLRQ

7KH�VXEMHFWV�ZHUH�DVNHG�WR�UHDG�WKH�JHQHUDO�LQIRUPDWLRQ�DERXW�WKH�VWXG\��$SSHQGL[

)��

��� &RQVHQW

)ROORZLQJ�HWKLFDO�SURFHGXUHV�LQ�WKH�XVH�RI�KXPDQ�VXEMHFWV��WKH\�ZHUH�DVNHG�WR�UHDG

DQG�VLJQ�WKH�FRQVHQW�IRUP��$SSHQGL[�+��

��� 'HPRQVWUDWLRQ

7KH�H[SHULPHQWHU�GHPRQVWUDWHG�WKH�IRXU�PHWKRGV�WR�EH�XVHG�WR�DFFHVV�WKH

LQIRUPDWLRQ��6XEMHFWV�REVHUYHG�WKH�GHPRQVWUDWLRQ�WKDW�IROORZHG�D�ZULWWHQ�VFULSW

�$SSHQGL[�-��

��� 7UDLQLQJ

'RFXPHQWDWLRQ�RI�WKH�FXUULFXOXP�FRPPLWWHH�IRU�WKH�GHSDUWPHQW�RI�&RPSXWHU�DQG

,QIRUPDWLRQ�6FLHQFH�DW�WKH�2KLR�6WDWH�8QLYHUVLW\�ZDV�XVHG�WR�SURYLGH�WKH�FRQWH[W�IRU



��

WKH�WUDLQLQJ�H[HUFLVH��$SSHQGL[�&���$IWHU�H[DPLQLQJ�WKH�LQIRUPDWLRQ�DERXW�WKH

FXUULFXOXP�FRPPLWWHH��VXEMHFWV�XVHG�WKH�7DVN�:LQGRZ�WR�DQVZHU�WKUHH�SUDFWLFH

TXHVWLRQV�XVLQJ�HDFK�RI�WKH�IRXU�PHWKRGV��7KH�SUDFWLFH�TXHVWLRQV�ZHUH�RQ�WKH�WUDLQLQJ

FRPPLWWHH�LQIRUPDWLRQ��$SSHQGL[�(���7KH�H[SHULPHQWHU�DQVZHUHG�TXHVWLRQV�DERXW�WKH

LQWHUIDFH�IRU�HDFK�RI�WKH�IRXU�DFFHVV�PHWKRGV�

��� 7HVWLQJ

6XEMHFWV�ZHUH�JLYHQ�WKH�LQIRUPDWLRQ�DERXW�WKH�SURGXFW�UHYLHZ�FRPPLWWHH�IRU

7R\VZRUWK�,QF��$SSHQGL[�%���6XEVHTXHQWO\�WKH\�XVHG�WKH�7DVN�:LQGRZ�WR�DQVZHU

WKH�VHW�RI�HLJKW�HTXLYDOHQW�TXHVWLRQV�LQ�HDFK�RI�WKH�IRXU�FRQGLWLRQV��$SSHQGL[�'���$

�[��/DWLQ�6TXDUH�FRXQWHUEDODQFHG�WKH�RUGHU�RI�SUHVHQWDWLRQ�RI�WKH�IRXU�FRQGLWLRQV�DQG

D�QHVWHG��[��/DWLQ�VTXDUH�ZLWKLQ�WKH�RUGHU�RI�SUHVHQWDWLRQ�FRQWUROOHG�WKH�DVVLJQPHQW

RI�WKH�HTXLYDOHQW�VXE�TXHVWLRQV�RI�HDFK�TXHVWLRQ�WR�WKH�FRQGLWLRQV�

6XEMHFWV�ZHUH�HQFRXUDJHG�WR�ZRUN�DV�TXLFNO\�DQG�DFFXUDWHO\�DV�SRVVLEOH�ZKLOH

ZRUNLQJ�RQ�WKH�TXHVWLRQV�LQ�HDFK�FRQGLWLRQ��6XEMHFWV�ZHUH�QRW�SHUPLWWHG�WR�DVN�WKH

H[SHULPHQWHU�DQ\�TXHVWLRQV�GXULQJ�WHVWLQJ�

��� 3RVW�7HVWLQJ

$�SRVW�WHVW�TXHVWLRQQDLUH�ZDV�XVHG�WR�FROOHFW�VXEMHFW�EDFNJURXQG�LQIRUPDWLRQ��DJH�

JHQGHU��FRPSXWHU�XVDJH��:::�XVDJH��DQG�VXEMHFWLYH�SUHIHUHQFH�DERXW�WKH�WRROV�XVHG

LQ�WKH�IRXU�FRQGLWLRQV��SHUFHLYHG�HDVH�RI�XVH��VSHHG�DQG�DFFXUDF\���$SSHQGL[�,��



��

��&+$37(5��

5(68/76

*HQLXV�LV����LQVSLUDWLRQ�DQG�����SHUVSLUDWLRQ�

7KRPDV�$OYD�(GLVRQ

6XPPDU\�VWDWLVWLFV�IRU�WKH�WKUHH�PHDVXUHV��WLPH��DFFXUDF\��DQG�FRQILGHQFH��DUH

SURYLGHG�LQ�VHFWLRQ������7KH�PDMRU�UHVXOWV�IRU�0HGLXP�	�/LQNV��&RQGLWLRQV��IDFWRUV�LV

VKRZQ�LQ�)LJXUH������7KH�UHVXOWV�IRU�WKH�TXHVWLRQ�IDFWRUV�DUH�VKRZQ�LQ�)LJXUH������1XPEHU

RI�(QWLWLHV���)LJXUH������7LPHIUDPH���DQG�)LJXUH������7\SH�RI�5HODWLRQVKLSV���+LJKHU

RUGHU�LQWHUDFWLRQ�HIIHFWV�DUH�SUHVHQWHG�LQ�VHFWLRQ������7KH�DQDO\VLV�RI�WKH�/LQN(5�DFFHVV

ORJV�DUH�SUHVHQWHG�LQ�VHFWLRQ������7KH�HIIHFW�RI�WKH�RUGHU�RI�SUHVHQWDWLRQ�RI�WKH�IRXU�PDMRU

FRQGLWLRQV�LV�VKRZQ�LQ�)LJXUH������)LQDOO\��D�VXPPDU\�RI�WKH�VXEMHFWLYH�UDWLQJV

�TXHVWLRQQDLUH�GDWD��LV�SURYLGHG�LQ�)LJXUH������DQG�WKH�UDWLQJV�DUH�UHODWHG�WR�WKH�WKUHH

GHSHQGHQW�PHDVXUHV��7DEOH������������



��

���� 'DWD�6XPPDU\

������ 'HVFULSWLYH�6WDWLVWLFV

'HVFULSWLYH�VWDWLVWLFV�DUH�SUHVHQWHG�LQ�7DEOH�����IRU�WKH�WKUHH�GHSHQGHQW�YDULDEOHV�

$OO�WKH�GDWD�IRU�WKH�7LPH��$FFXUDF\��FRUUHFW�RU�LQFRUUHFW���DQG�&RQILGHQFH�PHDVXUHV�ZHUH

LQFOXGHG�LQ�WKH�DQDO\VHV��)RU�SUHVHQWDWLRQ�SXUSRVHV��WKH�FRQILGHQFH�UDWLQJV�ZHUH

WUDQVIRUPHG�WR�D�SHUFHQWDJH�E\�PXOWLSO\LQJ�WKH�UDWLQJV�E\�����,Q�DGGLWLRQ��DFFXUDF\�LV

SUHVHQWHG�DV�D�SHUFHQWDJH�RI�WKH�FRUUHFW�UHVSRQVHV�

7DVN�&RPSOHWLRQ
7LPH��VHFRQGV�

$FFXUDF\
���

&RQILGHQFH
���

0HDQ ����� ���� ����

6WDQGDUG�'HYLDWLRQ ���� ���� ����

6WDQGDUG�(UURU ��� ��� ���

7DEOH�����'HVFULSWLYH�6WDWLVWLFV�6XPPDU\
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������ 7LPH

7KH�)LJXUH�����VKRZV�D�KLVWRJUDP�RI�WKH�WDVN�FRPSOHWLRQ�WLPH��7LPH��

'LVWULEXWLRQ�RI�7DVN�&RPSOHWLRQ�7LPHV
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)LJXUH�����'LVWULEXWLRQ�RI�7DVN�&RPSOHWLRQ�7LPHV
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������ $FFXUDF\

7KH�DFFXUDF\�E\�WKH�TXHVWLRQ�W\SH�LV�VKRZQ�LQ�7DEOH������$FFXUDF\�ZDV�ORZ�IRU

WKUHH�<�1�TXHVWLRQV�DQG�IRU�4���'DWH���7KH�ORZHVW�DFFXUDF\���������ZDV�LQ�WKH�<�1

TXHVWLRQ��4���

4XHVWLRQ�7\SH 5HVSRQVH
7\SH

&RUUHFW
���

���/H[LFDO��&XUUHQW <�1 ����

���/H[LFDO��3DVW 'DWH ����

���6HPDQWLF��&XUUHQW <�1 ����

���6HPDQWLF��3DVW <�1 ����

���/H[LFDO��&XUUHQW 1DPH ����

���/H[LFDO��3DVW <�1 ����

���6HPDQWLF��&XUUHQW <�1 ����

���6HPDQWLF��3DVW <�1 ����

7DEOH�����$FFXUDF\�E\�TXHVWLRQ�W\SH



��

7KH�SHUFHQWDJH�RI�FRUUHFW�DQG�LQFRUUHFW�UHVSRQVHV�DV�ZHOO�DV�WKH�PHDQ�WDVN

FRPSOHWLRQ�WLPH�DQG�FRQILGHQFH�UDWLQJV�DUH�VKRZQ�LQ�7DEOH������$�RQHZD\�DQDO\VLV�RI

YDULDQFH�RI�WKH�FRQILGHQFH�UDWLQJV�DQG�WDVN�FRPSOHWLRQ�WLPHV�IRU�FRUUHFW�YV��LQFRUUHFW

LQGLFDWHG�WKDW�VXEMHFWV�ZHUH�VLJQLILFDQWO\�IDVWHU�ZKHQ�FRUUHFW��)������� ������S��������

$OWKRXJK�VXEMHFWV�ZHUH�HQFRXUDJHG�WR�ZRUN�IDVW�LQ�HDFK�FRQGLWLRQ��WKH\�GLG�QRW�PDNH

HUURUV�E\�WU\LQJ�WR�ZRUN�TXLFNO\��7KHUHIRUH��ZH�FDQ�VHH�WKDW�WKHUH�ZDV�QR�WUDGHRII

EHWZHHQ�WDVN�FRPSOHWLRQ�WLPH�DQG�DFFXUDF\�

1 5HVSRQVH
���

7LPH��VHFRQGV�
�0HDQ��������6'

&RQILGHQFH����
��0HDQ�����������6'

&RUUHFW ��� �� ���� ���� ���� ����

,QFRUUHFW ��� �� ����� ����� ���� ����

7DEOH�����6XPPDU\�RI�$FFXUDF\

������ 3UREDELOLW\�RI�*XHVVLQJ

7KH�VXEMHFWV�DQVZHUHG�HLJKW�TXHVWLRQV�LQ�HDFK�FRQGLWLRQ��$SSHQGL[�'���%DVHG�RQ

WKH�W\SH�RI�UHVSRQVH��WKHVH�HLJKW�TXHVWLRQV�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV�DV�VKRZQ�LQ

7DEOH������7KH�WDEOH�VKRZV�WKH�QXPEHU�RI�SRVVLEOH�UHVSRQVHV�IRU�HDFK�W\SH�RI�TXHVWLRQ



��

DQG�WKH�SUREDELOLW\��3��RI�JXHVVLQJ�WKH�FRUUHFW�DQVZHU�IRU�WKH�TXHVWLRQ�W\SH��7KXV��WKH

VXEMHFWV�KDG�WKH�EHVW�FKDQFH�RI�JXHVVLQJ�WKH�FRUUHFW�DQVZHU�LQ�WKH�<�1�W\SH�RI�TXHVWLRQV�

5HVSRQVH
7\SH

���RI
4XHVWLRQV

��3RVVLEOH
5HVSRQVHV

3

<�1 � � ���

0HHWLQJ�'DWH � �� �����

3HUVRQ¶V�1DPH � �� �����

7DEOH�����3UREDELOLW\��3��RI�JXHVVLQJ�WKH�ULJKW�DQVZHU

������ &RUUHFWQHVV�RI�5HVSRQVH

7R�GHWHUPLQH�FRUUHFWQHVV��HDFK�UHVSRQVH�ZDV�FRPSDUHG�DJDLQVW�WKH�FRUUHFW�DQVZHU

IRU�WKH�TXHVWLRQ�DV�IROORZV��$SSHQGL[�'��

•� <�1�W\SH�UHVSRQVHV�RI�³<HV´��³\HV´��³<´��³\´��³1R´��³QR´��³1´��³Q´�ZHUH

DFFHSWHG�DV�FRUUHFW�

•� 0HHWLQJ�GDWHV�LQ�WKH�IRUPDW�PP�GG�\\��H�J��������������RU�0RQWK�'DWH��<HDU

�H�J���1RYHPEHU�����������ZDV�DFFHSWHG�



��

•� 1DPH�UHVSRQVHV�ZHUH�DFFHSWHG�LI�WKH\�ZHUH�HLWKHU�WKH�ILUVW�QDPH�DQG�ODVW

QDPH��ILUVW�QDPH�RQO\��RU�ODVW�QDPH�RQO\��H�J���0DU\�)U\��0DU\��RU�)U\�ZHUH�DOO

DFFHSWDEOH��$OO�WKH�QDPHV�RI�WKH�SHRSOH�LQ�WKH�FRPPLWWHH�ZHUH�XQLTXH�

7DEOH�����VKRZV�WKH�DYHUDJH�DQVZHU�VL]H�IRU�HDFK�UHVSRQVH�W\SH�

5HVSRQVH
7\SH

$YJ��DQVZHU�VL]H
����FKDUDFWHUV�

<�1 ���

'DWH ���

1DPH ����

7DEOH�����$YHUDJH�DQVZHU�VL]H�LQ�FKDUDFWHUV�IRU�GDWH�DQG�QDPH�UHVSRQVHV

(VWLPDWLQJ�DQ�DYHUDJH�W\SLQJ�VSHHG�RI����ZRUGV�PLQ�DW����VHFV�FKDUDFWHU��WKH

'DWH�TXHVWLRQ�ZRXOG�UHTXLUH�����VHFRQGV�DQG�WKH�1DPH�����VHFRQGV�DV�FRPSDUHG�WR����

VHFRQG�IRU�WKH�<�1�TXHVWLRQV��7KH�UHVXOWV�VKRZHG�WKDW�WKH�'DWH�TXHVWLRQ�ZDV�VORZHU�WKDQ

RWKHU�TXHVWLRQV�E\�RYHU���VHFV�DQG�WKH�1DPH�TXHVWLRQ�E\�RYHU����VHFRQGV��VHH�VHFWLRQ

������7KXV��WKH�UHVXOWV�ZHUH�QRW�DIIHFWHG�E\�WKH�WLPH�UHTXLUHG�WR�W\SH�RXW�DGGLWLRQDO

FKDUDFWHUV�LQ�WKHVH�WZR�TXHVWLRQV�



��

������ &RQILGHQFH�YV��$FFXUDF\

6XEMHFWV�ZHUH�DOVR�VLJQLILFDQWO\�PRUH�FRQILGHQW�ZKHQ�FRUUHFW��)������� �����

S��������DV�FDQ�EH�VHHQ�LQ�WKH�GLVWULEXWLRQ�RI�WKH�FRQILGHQFH�UDWLQJV��)LJXUH������

'LVWULEXWLRQ�RI�&RQILGHQFH�IRU�&RUUHFW�9V�,QFRUUHFW�
5HVSRQVHV
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&RQILGHQFH�5DWLQJV����
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&RUUHFW

,QFRUUHFW

)LJXUH�����'LVWULEXWLRQ�RI�&RQILGHQFH�5DWLQJV
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������ 7LPH�YV��&RQILGHQFH

7KH�SDLUHG�FRPSDULVRQ�RI�WKH�WDVN�FRPSOHWLRQ�WLPH��7LPH��DQG�FRQILGHQFH�UDWLQJV

�)LJXUH������VKRZHG�D�VLJQLILFDQW�FRUUHODWLRQ�RI���������W����� ��������S��������

7DVN�&RPSOHWLRQ�7LPH�9V�&RQILGHQFH�5DWLQJV
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7LPH��VHFRQGV�
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)LJXUH�����3DLUHG�FRPSDULVRQ�RI�WDVN�FRPSOHWLRQ�WLPH��7LPH��DQG�FRQILGHQFH�UDWLQJV



��

���� 'DWD�$QDO\VLV

7KH�GDWD�ZDV�DQDO\]HG�E\�D���IDFWRU�DQDO\VLV�RI�YDULDQFH�XVLQJ�WKH�IDFWRUV�VKRZQ

LQ�7DEOH�����

&RQGLWLRQV
�/LQNV�	�0HGLXP�

(QWLWLHV��(� 7LPHIUDPH��7� 5HODWLRQVKLSV��5�

/HYHOV � � � �

9DOXHV /LQNHG�2QOLQH��/2�

8QOLQNHG�2QOLQH��82�

/LQNHG�RQ�3DSHU��/3�

8QOLQNHG�RQ�3DSHU��83�

�

�

3DVW��3�

&XUUHQW��&��

/H[LFDO��/[�

6HPDQWLF��6�

7DEOH�����$QDO\VLV�)DFWRUV�	�/HYHOV

7KH�JUDSKV�SUHVHQW�D�FRPELQHG�YLHZ�RI�WKH�WKUHH�PHDVXUHV�DFFXUDF\��FRQILGHQFH

UDWLQJV��DQG�WKH�WDVN�FRPSOHWLRQ�WLPH��$FFXUDF\�DQG�FRQILGHQFH�DUH�SUHVHQWHG�DV

SHUFHQWDJHV��EDUV��RQ�WKH�SULPDU\�<�D[LV��7R�DOORZ�IRU�FRPSDULVRQV��WKH�EDUV�IRU�HDFK



��

PHDVXUH�DUH�FOXVWHUHG�WRJHWKHU��7LPH�LV�SUHVHQWHG�DV�SRLQWV�FRQQHFWHG�E\�OLQHV�RQ�WKH

VHFRQGDU\�<�D[LV��(UURU�EDUV�LQGLFDWH�RQH�VWDQGDUG�HUURU�RI�WKH�PHDQV�

&RPSDULVRQV�RI�WKH�SHUIRUPDQFH�DPRQJ�WKH�IRXU�PDLQ�FRQGLWLRQV�RYHUDOO�DV�ZHOO

DV�IRU�HDFK�RI�WKH�WKUHH�TXHVWLRQ�IDFWRUV�DUH�FRQVLGHUHG�DV�D�SULRUL�RU�SODQQHG�FRPSDULVRQV

>/DQH�����@�
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������ (IIHFWV�RI�0HGLXP�	�/LQNV��&RQGLWLRQV�

7LPH 7KH�WDVN�FRPSOHWLRQ�WLPHV�IRU�FRQGLWLRQV�LQ�)LJXUH�����GLIIHUHG

VLJQLILFDQWO\��)������ �����S��������3ODQQHG�FRPSDULVRQV�RI�WKH�PHDQV

VKRZHG�VXEMHFWV�ZHUH�VLJQLILFDQWO\�IDVWHU�LQ�/LQNHG�2QOLQH�RYHU�8QOLQNHG

2QOLQH��GLII ����V��W���� �����S��������/LQNHG�RQ�3DSHU��GLII ��V�

W���� �����S���������DQG�8QOLQNHG�RQ�3DSHU��GLII ����V�W���� �����S������

FRQGLWLRQV�

$FFXUDF\ 1R�GLIIHUHQFHV�ZHUH�IRXQG��)������ �����

&RQILGHQFH 5DWLQJV�GLIIHUHG�VLJQLILFDQWO\�DFURVV�FRQGLWLRQV��)������ �����S�������

3ODQQHG�FRPSDULVRQV�RI�WKH�PHDQV�VKRZHG�WKDW�VXEMHFWV�ZHUH�VLJQLILFDQWO\

OHVV�FRQILGHQW�LQ�/LQNHG�RQ�3DSHU��/3��RYHU�/LQNHG�2QOLQH��GLII ����

W���� �����S��������8QOLQNHG�2QOLQH��GLII �����W���� �����S��������DQG

8QOLQNHG�RQ�3DSHU��GLII �����W���� �����S�������

7KH�PHDQV�DQG�VWDQGDUG�HUURUV�DUH�VXPPDUL]HG�LQ�7DEOH�����
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(IIHFWV�RI�&RQGLWLRQV
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7LPH

)LJXUH�����0HDQ�WLPH��DFFXUDF\��DQG�FRQILGHQFH�IRU�PDMRU�FRQGLWLRQV��/2 /LQNHG
2QOLQH��82 8QOLQNHG�2QOLQH��/3 /LQNHG�RQ�3DSHU��83 8QOLQNHG�RQ�3DSHU�
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7LPH $FFXUDF\ &RQILGHQFH

/2 ���������� ���������� ����������

82 ����������� ���������� ����������

/3 ����������� ���������� ����������

83 ����������� ���������� ����������

7DEOH�����6XPPDU\�RI�PHDQV�DQG�VWDQGDUG�HUURUV�IRU�WKH�IRXU�PDMRU�FRQGLWLRQV



��

������ (IIHFWV�RI�1XPEHU�RI�(QWLWLHV

7LPH 6XEMHFWV�ZHUH�VLJQLILFDQWO\�IDVWHU�LQ�TXHVWLRQV�ZLWK�IRXU�HQWLWLHV�RYHU�WZR

HQWLWLHV��)������ ������S���������,Q�SDUWLFXODU��SODQQHG�FRPSDULVRQ�WHVWV

VKRZHG�WKDW�VXEMHFWV�ZHUH�VLJQLILFDQWO\�IDVWHU�LQ�IRXU�HQWLW\�RYHU�WZR�HQWLW\

TXHVWLRQV�LQ�/LQNHG�2QOLQH��GLII ����V��W���� �����S��������7KH�GLIIHUHQFH

LQ�WLPH�EHWZHHQ�IRXU�DQG�WZR�HQWLWLHV�GLG�QRW�GLIIHU�VLJQLILFDQWO\�DFURVV�WKH

IRXU�FRQGLWLRQV��)������ �����

$FFXUDF\ 7KHUH�ZHUH�QR�VLJQLILFDQW�HIIHFWV��)������ ������7KH�GLIIHUHQFH�LQ�DFFXUDF\

EHWZHHQ�IRXU�DQG�WZR�HQWLWLHV�GLG�QRW�GLIIHU�VLJQLILFDQWO\�DFURVV�WKH�IRXU

FRQGLWLRQV��)������ �����

&RQILGHQFH 6XEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�FRQILGHQW�LQ�TXHVWLRQV�ZLWK�IRXU�HQWLWLHV

RYHU�WZR�HQWLWLHV��)������ ������S��������,Q�SDUWLFXODU��SODQQHG�FRPSDULVRQ

WHVWV�VKRZHG�WKDW�VXEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�FRQILGHQW�LQ�IRXU�HQWLW\

RYHU�WZR�HQWLW\�TXHVWLRQV�LQ�/LQNHG�2QOLQH��GLII �����W���� �����S�������

7KH�GLIIHUHQFH�LQ�FRQILGHQFH�EHWZHHQ�IRXU�DQG�WZR�HQWLWLHV�GLG�QRW�GLIIHU

VLJQLILFDQWO\�DFURVV�WKH�IRXU�FRQGLWLRQV��)������ �����

7KH�PHDQV�DQG�VWDQGDUG�HUURUV�IRU�WKH�WKUHH�PHDVXUHV�DUH�VKRZQ�LQ�7DEOH�����
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$FFXUDF\
���

&RQILGHQFH
���
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��

������ (IIHFWV�RI�7LPHIUDPH

7LPH 6XEMHFWV�ZHUH�VLJQLILFDQWO\�IDVWHU�ZLWK�FXUUHQW�TXHVWLRQV�RYHU�SDVW

�)������ ������S���������7KH�GLIIHUHQFH�EHWZHHQ�FXUUHQW�DQG�SDVW�WLPHV

GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH�IRXU�FRQGLWLRQV��)������ �����S������

�)LJXUH�������,Q�/LQNHG�2QOLQH��FXUUHQW�ZDV�VLJQLILFDQWO\�IDVWHU�WKDQ�SDVW�DV

VKRZQ�E\�D�SODQQHG�FRPSDULVRQ�WHVW��GLII ����V��W���� �����S���������,Q

8QOLQNHG�2QOLQH�DQG�/LQNHG�RQ�3DSHU��FXUUHQW�WRRN�OHVV�WLPH�WKDQ�SDVW�DQG

LQ�8QOLQNHG�RQ�3DSHU��FXUUHQW�WRRN�PRUH�WLPH�WKDQ�SDVW�EXW�WKH�GLIIHUHQFH

ZDV�QRW�VLJQLILFDQW�

$FFXUDF\ 6XEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�DFFXUDWH�ZLWK�FXUUHQW�TXHVWLRQV�RYHU�SDVW

�)������ �����S���������,Q�SDUWLFXODU��VXEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH

DFFXUDWH�LQ�FXUUHQW�RYHU�SDVW�TXHVWLRQV�LQ�/LQNHG�2QOLQH�DV�VKRZQ�E\�D

SODQQHG�FRPSDULVRQ�WHVW��GLII ������W���� �����S��������7KH�GLIIHUHQFH�LQ

DFFXUDF\�EHWZHHQ�FXUUHQW�DQG�SDVW�GLG�QRW�GLIIHU�VLJQLILFDQWO\�DFURVV�WKH

IRXU�FRQGLWLRQV��)������ �����

&RQILGHQFH 6XEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�FRQILGHQW�LQ�FXUUHQW�TXHVWLRQV�RYHU�SDVW

�)������ �����S��������7KH�GLIIHUHQFH�LQ�FRQILGHQFH�EHWZHHQ�FXUUHQW�DQG

SDVW�GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH�IRXU�FRQGLWLRQV��)������ �����S������

�)LJXUH�������,Q�SDUWLFXODU��VXEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�FRQILGHQW�LQ

FXUUHQW�RYHU�SDVW�TXHVWLRQV�LQ�/LQNHG�2QOLQH�DV�VKRZQ�E\�D�SODQQHG

FRPSDULVRQ�WHVW��GLII ������W���� �����S���������,Q�8QOLQNHG�2QOLQH�



��

FRQILGHQFH�ZDV�KLJKHU�LQ�FXUUHQW�WKDQ�SDVW�EXW�WKH�GLIIHUHQFH�ZDV�QRW

VLJQLILFDQW��,Q�/LQNHG�RQ�3DSHU��FRQILGHQFH�ZDV�ORZHU�LQ�FXUUHQW�WKDQ�SDVW

EXW�WKH�GLIIHUHQFH�ZDV�QRW�VLJQLILFDQW��,Q�8QOLQNHG�RQ�3DSHU��WKH�FRQILGHQFH

ZDV�WKH�VDPH�LQ�FXUUHQW�DQG�SDVW�

7KH�PHDQV�DQG�VWDQGDUG�HUURUV�IRU�WKH�WKUHH�PHDVXUHV�DUH�VKRZQ�LQ�7DEOH�����
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7LPH
�&�

7LPH
�3�

$FFXUDF\
�&�

$FFXUDF\
�3�

&RQILGHQFH
�&�

&RQILGHQFH
�3�
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��

������ (IIHFWV�RI�7\SH�RI�5HODWLRQVKLS

7LPH 7KH�HIIHFW�RI�UHODWLRQVKLSV�RQ�WKH�WDVN�FRPSOHWLRQ�WLPH�ZDV�PDUJLQDOO\�QRW

VLJQLILFDQW��)������ ����S ��������3ODQQHG�FRPSDULVRQ�WHVWV�VKRZHG�WKDW

VXEMHFWV�ZHUH�VLJQLILFDQWO\�IDVWHU�LQ�VHPDQWLF�RYHU�OH[LFDO�TXHVWLRQV�IRU

/LQNHG�2QOLQH��GLII ����V��W���� ������S��������DQG�/LQNHG�RQ�3DSHU

�GLII �������W���� ������S��������7KH�GLIIHUHQFH�LQ�WLPH�EHWZHHQ�OH[LFDO

DQG�VHPDQWLF�GLG�QRW�GLIIHU�VLJQLILFDQWO\�DFURVV�WKH�IRXU�FRQGLWLRQV

�)������ �����

$FFXUDF\ /H[LFDO�ZDV�VLJQLILFDQWO\�PRUH�DFFXUDWH�WKDQ�6HPDQWLF��)������ �������

S��������,Q�SDUWLFXODU��SODQQHG�FRPSDULVRQ�WHVWV�VKRZHG�VXEMHFWV�ZHUH

VLJQLILFDQWO\�PRUH�DFFXUDWH�LQ�OH[LFDO�RYHU�VHPDQWLF�TXHVWLRQV�IRU�8QOLQNHG

2QOLQH��GLII ������W���� �����S��������/LQNHG�RQ�3DSHU��GLII �����

W���� �����S��������DQG�8QOLQNHG�RQ�3DSHU��GLII ������W���� �����S�������

7KH�GLIIHUHQFH�LQ�DFFXUDF\�EHWZHHQ�OH[LFDO�DQG�VHPDQWLF�GLG�QRW�GLIIHU

VLJQLILFDQWO\�DFURVV�WKH�IRXU�FRQGLWLRQV��)������ �����

&RQILGHQFH /H[LFDO�ZDV�DOVR�VLJQLILFDQWO\�PRUH�FRQILGHQW�WKDQ�VHPDQWLF��)������ ����

S��������7KH�GLIIHUHQFH�LQ�FRQILGHQFH�EHWZHHQ�OH[LFDO�DQG�VHPDQWLF

GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH�IRXU�FRQGLWLRQV��)������ �����S������

�)LJXUH�������,Q�/LQNHG�2QOLQH��FRQILGHQFH�ZDV�ORZHU�LQ�OH[LFDO�RYHU

VHPDQWLF�EXW�WKH�GLIIHUHQFH�ZDV�QRW�VLJQLILFDQW��3ODQQHG�FRPSDULVRQ�WHVWV

VKRZHG�WKDW�VXEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�FRQILGHQW�LQ�OH[LFDO�RYHU



��

VHPDQWLF�TXHVWLRQV�LQ�8QOLQNHG�2QOLQH��GLII �����W���� �����S�������

/LQNHG�RQ�3DSHU��GLII �����W���� �����S��������DQG�8QOLQNHG�RQ�3DSHU

�GLII ������W���� �����S��������

7KH�PHDQV�DQG�VWDQGDUG�HUURUV�IRU�WKH�WKUHH�PHDVXUHV�DUH�VKRZQ�LQ�7DEOH������
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7LPH
�6�

$FFXUDF\
�/[�
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��

���� +LJKHU�2UGHU�(IIHFWV

7KH�SHUIRUPDQFH�RI�VXEMHFWV�GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH�HLJKW�TXHVWLRQV�

ZKLFK�ZHUH�FRPELQDWLRQ�RI�WKH�WKUHH�VHFRQGDU\�IDFWRUV��1XPEHU�RI�(QWLWLHV��7LPHIUDPH

DQG�7\SH�RI�5HODWLRQVKLS��

7LPH 7KH�WLPHV�ZHUH�VLJQLILFDQWO\�GLIIHUHQW�DFURVV�WKH�TXHVWLRQ�W\SHV

�)������ ������S���������$�6FKHIIH�����FRQILGHQFH�LQWHUYDO�VKRZHG�WKDW

WKH�TXHVWLRQ���HQWLWLHV��OH[LFDO�UHODWLRQVKLS��SDVW�WLPHIUDPH����/[�3��ZDV�WKH

VORZHVW�TXHVWLRQ��7KH�GLIIHUHQFH�LQ�WDVN�FRPSOHWLRQ�WLPH�EHWZHHQ�WKH

TXHVWLRQ�W\SHV�GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH�IRXU�FRQGLWLRQV��IRXU�ZD\

LQWHUDFWLRQ���)������ �����S�������

$FFXUDF\ $FFXUDF\�GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH�HLJKW�TXHVWLRQ�W\SHV

�)������ ������S��������

&RQILGHQFH &RQILGHQFH�GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH�HLJKW�TXHVWLRQ�W\SHV

�)������ ������S��������

6XEMHFWV�WRRN�WKH�ORQJHVW�WLPH�LQ�TXHVWLRQ���/H[LFDO�3DVW�ZKLFK�DVNHG�IRU�WKH�GDWH

RI�WKH�PHHWLQJ�PDNLQJ�D�VSHFLILF�DQQRXQFHPHQW�H�J���:KDW�LV�WKH�GDWH�RI�WKH�HDUOLHVW

PHHWLQJ�DQQRXQFLQJ�WKH�FKDQJHRYHU�RI�WKH�FRPPLWWHH�IURP�ROG�PHPEHUV�WR�QHZ

PHPEHUV"

7R�DQVZHU�WKLV�TXHVWLRQ�LQ�WKH�/LQNHG�FRQGLWLRQV��VXEMHFWV�KDG�WR�H[DPLQH�WKH

>7RSLF@�HQWLW\�DQG�ILQG�WKH�WRSLF�³$QQRXQFHPHQWV´�DQG�IROORZ�WKH�OLQN�WR�WKH�>0HHWLQJ@

HQWLW\��%\�FRQWUDVW��D�VHDUFK�IRU�VSHFLILF�NH\ZRUGV��H�J���³FKDQJHRYHU´�RU�³QHZ



��

PHPEHUV´��ZRXOG�ORFDWH�WKH�PHHWLQJ�PDNLQJ�WKH�DQQRXQFHPHQW�LQ�WKH�8QOLQNHG

FRQGLWLRQV��$�VSHFLILF�DQQRXQFHPHQW�PDGH�DW�D�PHHWLQJ�LV�VHOGRP�D�WRSLF�RI�GLVFXVVLRQ�

+HQFH��WKH\�ZHUH�QRW�OLVWHG�LQGLYLGXDOO\�LQ�WKH�>7RSLF@�HQWLW\��6XEMHFWV�KDG�GLIILFXOW\

ORFDWLQJ�WKLV�UHODWLRQVKLS�OLQN�EHWZHHQ�WKH�FRPPRQ�³$QQRXQFHPHQWV´�WRSLF��>7RSLF@��DQG

PHHWLQJV�GDWHV��>0HHWLQJ@���,Q�WKH�/LQNHG�2QOLQH�FRQGLWLRQ��VXEMHFWV�KDG�WR�VSHQG�WLPH

H[DPLQLQJ�LQGLYLGXDO�GRFXPHQWV��PHHWLQJ�DJHQGD��PLQXWHV��WR�ILQG�WKH�PHHWLQJ�LQ�ZKLFK

WKH�VSHFLILF�DQQRXQFHPHQW�ZDV�PDGH��/LQN(5�DFFHVV�ORJV�VKRZHG�WKDW�VXEMHFWV�DFFHVVHG

WKH�PRVW�QXPEHU�RI�HQWLWLHV�LQ���/H[LFDO�3DVW��VHH�VHFWLRQ��������7KH�ORJV�DOVR�VKRZHG�WKDW

VXEMHFWV�DFFHVVHG�WKH�PRVW�QXPEHU�RI�GRFXPHQWV�LQ�WZR�RYHU�IRXU�HQWLW\�TXHVWLRQV�DQG

SDVW�RYHU�FXUUHQW�TXHVWLRQV��7KLV�LQGLFDWHV�WKDW�VXEMHFWV�DQVZHULQJ�WKH�TXHVWLRQ

��/H[LFDO�3DVW�PD\�KDYH�EHHQ�EURZVLQJ�DURXQG�GLIIHUHQW�HQWLWLHV�DQG�GRFXPHQWV�LQ�DQ

HIIRUW�WR�ILQG�WKH�DSSURSULDWH�UHODWLRQVKLS�OLQN�

$QDO\VLV�RI�WKH�GDWD�ZLWKRXW�WKH���/H[LFDO�3DVW�TXHVWLRQ�VKRZHG�ORZHU�WDVN

FRPSOHWLRQ�WLPHV�IRU��ERWK�/LQNHG�FRQGLWLRQV��7KH�GLIIHUHQFH�EHWZHHQ�/LQNHG�2QOLQH�DQG

WKH�RWKHU�WKUHH�FRQGLWLRQV�LQFUHDVHG�IURP���VHFV�WR���VHFV�DQG�WKH�GLIIHUHQFH�EHWZHHQ�WKH

8QOLQNHG�FRQGLWLRQV�DQG�/LQNHG�RQ�3DSHU�GHFUHDVHG�IURP���VHFV�WR��VHFV��$QDO\VLV�RI�WKH

IRXU�ZD\�LQWHUDFWLRQ�IRU�WDVN�FRPSOHWLRQ�WLPH�VKRZHG�WKDW�VXEMHFWV�GLG�QRW�SHUIRUP

VLJQLILFDQWO\�ZRUVH�LQ�/LQNHG�2QOLQH�IRU�DQ\�RI�WKH�TXHVWLRQV��7KHUHIRUH��WKH�LQWHUDFWLRQ

RI�WKH�VHFRQGDU\�IDFWRUV�GLG�QRW�FRQWUDGLFW�DQ\�RI�WKH�UHVXOWV�RI�WKH�PDLQ�IDFWRUV�



��

���� /LQN(5�$FFHVV�/RJV

7KH�ZHE�EDVHG�/LQN(5�WRRO�VDYHG�D�WHPSRUDO�ORJ�RI�WKH�VXEMHFW�LQWHUDFWLRQV��H�J��

VHOHFWLRQ�RI�HQWLWLHV��OLQNV��DQG�GRFXPHQWV��IRU�WKH�TXHVWLRQV�DQVZHUHG�E\�HDFK�VXEMHFW�

)URP�WKLV�GDWD�,�GHULYHG�WKH�IROORZLQJ�FRXQWV��ZKLFK�SUHVHQWHG�D�WRWDO�QXPEHU�IRU

GLIIHUHQW�W\SHV�RI�DFFHVVHV�

•� 1XPEHU�RI�(QWLWLHV�$FFHVVHG

&OLFNLQJ�RQ�RQH�RI�WKH�HLJKW�HQWLWLHV�LQ�WKH�PHQXEDU�DW�WKH�WRS�RI�HDFK�/LQN(5

SDJH�FRXQWHG�DV�RQH�HQWLW\�DFFHVV��)LJXUH������

•� 1XPEHU�RI�/LQNV�$FFHVVHG

6HOHFWLQJ�D�UHODWLRQVKLS�OLQN�EHWZHHQ�WZR�HQWLWLHV��H�J���0�RU�7��FRXQWHG�DV�RQH

OLQN�DFFHVVHG��VHH�H[DPSOH�LQ�)LJXUH�����DQG�)LJXUH������

•� 1XPEHU�RI�'RFXPHQWV�$FFHVVHG

,Q�DGGLWLRQ�WR�UHODWLRQVKLS�OLQNV��/LQN(5�VXSSRUWV�OLQNV�WR�WKH�DFWXDO�FRPPLWWHH

LQIRUPDWLRQ��6HOHFWLQJ�VXFK�D�OLQN�WR�YLHZ�D�PHHWLQJ�DJHQGD��PLQXWHV�RU�D�ILOH�

FRXQWHG�DV�RQH�GRFXPHQW�DFFHVV�

7KH�ORJ�GDWD�ZDV�DQDO\]HG�DFURVV�WKH�WKUHH�TXHVWLRQ�IDFWRUV��1XPEHU�RI�(QWLWLHV���

YV������7LPHIUDPH��FXUUHQW�YV��SDVW���DQG�5HODWLRQVKLSV��OH[LFDO�YV��VHPDQWLF��



��

1XPEHU�RI

(QWLWLHV

$FFHVVHG

6XEMHFWV�DFFHVVHG�VLJQLILFDQWO\�PRUH�HQWLWLHV�LQ�WKH�IROORZLQJ�

•� 7ZR�HQWLW\��PHDQ �����VH �����RYHU�IRXU�HQWLW\��PHDQ �����VH ����

TXHVWLRQV��)������ ������S�������

•� 3DVW��PHDQ �����VH �����RYHU�FXUUHQW��PHDQ �����VH �����TXHVWLRQV

�)������ ������S��������

•� /H[LFDO��PHDQ �����VH �����RYHU�VHPDQWLF��PHDQ �����VH ����

TXHVWLRQV��)������ ������S�������

7KLV�FRXQW��RI�WKH�QXPEHU�RI�HQWLWLHV�DFFHVVHG��GLIIHUHG�VLJQLILFDQWO\�DFURVV

WKH�TXHVWLRQ�W\SHV��$�����6FKHIIH�FRQILGHQFH�LQWHUYDO�VKRZHG�WKDW�VXEMHFWV

DFFHVVHG�WKH�PRVW�QXPEHU�RI�HQWLWLHV�LQ�WKH�TXHVWLRQ���/H[LFDO�3DVW�

1XPEHU�RI

/LQNV

$FFHVVHG

6XEMHFWV�DFFHVVHG�VLJQLILFDQWO\�PRUH�OLQNV�LQ�DQVZHULQJ�SDVW��PHDQ ����

VH �����RYHU�FXUUHQW��PHDQ �����VH �����TXHVWLRQV��)������ ������S�������

7KH�QXPEHU�RI�OLQNV�DFFHVVHG�GLG�QRW�GLIIHU�VLJQLILFDQWO\�DFURVV�WKH

TXHVWLRQ�W\SHV��)������ �������

7KH�DFFHVV�FRXQWV�VKRZHG�WKDW�WKH�UHODWLRQVKLS�OLQN�IURP�>7RSLF@�HQWLW\�WR

>0HHWLQJ@�HQWLW\�ZDV�DFFHVVHG�WKH�PRVW���������ZKLOH�VRPH�OLQNV��H�J��

>6XE&RPPLWWHH@�WR�>5ROH@��ZHUH�QRW�DFFHVVHG�DW�DOO�

1XPEHU�RI

'RFXPHQWV

$FFHVVHG

7KH�QXPEHU�RI�HQWLWLHV�DFFHVVHG�DQG�WKH�QXPEHU�RI�GRFXPHQWV�DFFHVVHG

VKRZHG�D�VLJQLILFDQW�FRUUHODWLRQ�RI�������W����� �����S��������LQGLFDWLQJ

WKDW�VXEMHFWV�DFFHVVHG�PRUH�GRFXPHQWV�LQ�FRQMXQFWLRQ�ZLWK�DFFHVVLQJ�PRUH

HQWLWLHV��6XEMHFWV�DFFHVVHG�VLJQLILFDQWO\�PRUH�GRFXPHQWV�LQ�DQVZHULQJ�SDVW



��

�PHDQ �����VH �����RYHU�FXUUHQW��PHDQ �����VH �����TXHVWLRQV

�)������ ������S���������7KH�QXPEHU�RI�GRFXPHQWV�DFFHVVHG�GLG�QRW�GLIIHU

VLJQLILFDQWO\�DFURVV�WKH�TXHVWLRQ�W\SHV��)������ �������



��

���� 2UGHU�(IIHFWV�LQ�3UHVHQWLQJ�&RQGLWLRQV

,Q�HDFK�RI�WKH�PDMRU�FRQGLWLRQV��VXEMHFWV�DQVZHUHG�D�VHW�RI�HLJKW�TXHVWLRQV�LQ

RUGHU��4��4���VKRZQ�LQ�$SSHQGL[�'��7KH�RUGHU�RI�SUHVHQWDWLRQ�RI�WKH�IRXU�FRQGLWLRQV

ZDV�FRXQWHUEDODQFHG�XVLQJ�D��[��/DWLQ�6TXDUH��,Q�DGGLWLRQ��D�QHVWHG��[��/DWLQ�6TXDUH

FRQWUROOHG�WKH�DVVLJQPHQW�RI�WKH�IRXU�HTXLYDOHQW�VXE�TXHVWLRQV�RI�HDFK�TXHVWLRQ�WR�WKH

FRQGLWLRQV��$QDO\VLV�RI�WKH�GDWD�VKRZHG�QR�HIIHFWV�RI�WKH�RUGHU�IRU�DOO�WKUHH�PHDVXUHV

7LPH��)������ ������$FFXUDF\��)������ ������DQG�&RQILGHQFH��)������ ������)LJXUH������

7KLV�ODFN�RI�HIIHFW�RYHUDOO��YDOLGDWHV�WKH�XVH�RI�D�ZLWKLQ�VXEMHFWV�GHVLJQ��6SHFLILFDOO\��LW

VXJJHVWV�WKDW�VXEMHFWV�ZHUH�QRW�OHDUQLQJ�DQVZHUV�WR�WKH�TXHVWLRQV�IURP�SUHYLRXV

FRQGLWLRQV�



��

2UGHU�(IIHFWV�LQ�3UHVHQWDWLRQ�RI�
&RQGLWLRQV
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$FF

&RQI

7LPH

)LJXUH�����0HDQ�WDVN�FRPSOHWLRQ�WLPH��DFFXUDF\��DQG�FRQILGHQFH�IRU�WKH�RUGHU�RI
SUHVHQWDWLRQ�RI�WKH�PDMRU�FRQGLWLRQV
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7KH�GLIIHUHQFHV�EHWZHHQ�WZR�DQG�IRXU�HQWLWLHV�GLIIHUHG�VLJQLILFDQWO\�DFURVV�WKH

IRXU�SRVLWLRQV�IRU�DFFXUDF\��)������ �����S�������DQG�FRQILGHQFH��)������ �����S������

DV�VKRZQ�LQ�)LJXUH������$�6FKHIIH�����FRQILGHQFH�LQWHUYDO�VKRZHG�WKDW�LQ�SRVLWLRQV��

DQG����VXEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�FRQILGHQW�LQ�TXHVWLRQV�ZLWK�IRXU�RYHU�WZR�HQWLWLHV�

(IIHFW�RI�2UGHU�RQ�1XPEHU�RI�(QWLWLHV����YV���
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$FF����
$FF����

&RQI����
&RQI����

7LPH����
7LPH����

)LJXUH�����0HDQ�WDVN�FRPSOHWLRQ�WLPH��DFFXUDF\��DQG�FRQILGHQFH�IRU�WKH�RUGHU�RI
SUHVHQWDWLRQ�RI�WKH�FRQGLWLRQV�EURNHQ�GRZQ�E\�QXPEHU�RI�HQWLWLHV����YV����



��

7KH�GLIIHUHQFH�LQ�WLPHIUDPH��FXUUHQW�YV�SDVW��DQG�W\SH�RI�UHODWLRQVKLS��OH[LFDO�YV

VHPDQWLF��GLG�QRW�GLIIHU�VLJQLILFDQWO\�DFURVV�WKH�IRXU�SRVLWLRQV��7DEOH�������

2UGHU�
�4Q��)DFWRU 7LPH $FFXUDF\ &RQILGHQFH

1XPEHU�RI�(QWLWLHV )������ ��� )������ �����S����� )������ �����S�����

7LPHIUDPH )������ ��� )������ ��� )������ ���

7\SH�RI�5HODWLRQVKLS )������ ��� )������ ��� )������ ���

7DEOH������5HVXOWV�RI��WKH�DQDO\VLV�RI�LQWHUDFWLRQ�EHWZHHQ�RUGHU�DQG�TXHVWLRQ�IDFWRUV



��

���� 6XEMHFWLYH�5DWLQJV

6XEMHFWLYH�UDWLQJV�ZHUH�JDWKHUHG�WKURXJK�WKH�SRVW�WHVW�TXHVWLRQQDLUH��$SSHQGL[�,�

IRU�6XEMHFWLYH�8VDELOLW\��HDVH�RI�XVH���6XEMHFWLYH�6SHHG��DQG�6XEMHFWLYH�$FFXUDF\�IRU�WKH

IRXU�PDMRU�FRQGLWLRQV��7KH�UHVXOWV�DUH�VXPPDUL]HG�LQ�)LJXUH��������7KH�JUDSK�VKRZV�D

FRPELQHG�YLHZ�RI�DOO�WKUHH�UDWLQJV��7KH�UDWLQJV�IRU�6XEMHFWLYH�6SHHG�DQG�$FFXUDF\�DUH

SUHVHQWHG��EDUV��RQ�WKH�SULPDU\�<�D[LV��6XEMHFWLYH�8VDELOLW\�LV�SUHVHQWHG�DV�SRLQWV

FRQQHFWHG�E\�D�OLQH�RQ�WKH�VHFRQGDU\�<�D[LV�
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6XEMHFWLYH�5DWLQJV�6XPPDU\
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6SHHG

$FFXUDF\

8VDELOLW\

)LJXUH������5DWLQJV�IRU�6XEMHFWLYH�6SHHG��6XEMHFWLYH�$FFXUDF\��DQG�6XEMHFWLYH
8VDELOLW\�RI�WKH�IRXU�PDMRU�FRQGLWLRQV��/2���/LQNHG�2QOLQH��82���8QOLQNHG�2QOLQH�
/3���/LQNHG�RQ�3DSHU��83���8QOLQNHG�RQ�3DSHU�



��

7KH�VXEMHFWLYH�UDWLQJV�ZHUH�VLJQLILFDQWO\�FRUUHODWHG�DFURVV�WKH�PDMRU�FRQGLWLRQV

DQG�RYHUDOO�DV�VKRZQ�LQ�7DEOH�������)RU�HDFK�VXEMHFWLYH�UDWLQJ��D�PHDQ�UDWLQJ�YDOXH�ZDV

FDOFXODWHG�DFURVV�WKH�IRXU�FRQGLWLRQV��0HDQ�UDWLQJV�ZHUH�FRPSDUHG�WR�REWDLQ�WKH

³2YHUDOO´�FRUUHODWLRQ�

6XEM��8VDELOLW\
YV��6XEM��6SHHG

6XEM��8VDELOLW\�YV�
6XEM��$FFXUDF\

6XEM��6SHHG�YV�
6XEM��$FFXUDF\

/2 ����
 ���� ����


82 ����

 ����

 ����



/3 ����
 ���� ����


83 ����
 ���� ����



2YHUDOO ����

 ���� ����


7DEOH������6SHDUPDQ�5DQN�&RUUHODWLRQ��UKR��RI�6XEMHFWLYH�UDWLQJV�DFURVV�PDMRU
FRQGLWLRQV�DQG�RYHUDOO��VLJQLILFDQFH��1 �����
�S���������

�S������



��

7KH�FRUUHODWLRQ�EHWZHHQ�WKH�WKUHH�UHWURVSHFWLYH�PHDVXUHV��VXEMHFWLYH�UDWLQJV��DQG

WKH�FRQFXUUHQW�H[SHULPHQWDO�PHDVXUHV�DUH�VKRZQ�LQ�7DEOH�������5HWURVSHFWLYH�PHDVXUHV

YV��7LPH���7DEOH�������5HWURVSHFWLYH�PHDVXUHV�YV��$FFXUDF\���DQG�7DEOH�����

�5HWURVSHFWLYH�PHDVXUHV�YV��&RQILGHQFH���7KHUH�DSSHDUV�WR�EH�OLWWOH�UHODWLRQVKLS�EHWZHHQ

WKH�UHWURVSHFWLYH�DQG�FRQFXUUHQW�PHDVXUHV��7KH�VXEMHFWLYH�UDWLQJV�DQG�7LPH�DUH�QRW

VLJQLILFDQWO\�FRUUHODWHG�LQ�DQ\�RI�WKH�FRQGLWLRQV�DQG�RYHUDOO��$FFXUDF\�LV�VLJQLILFDQWO\

FRUUHODWHG�ZLWK�6XEMHFWLYH�8VDELOLW\�LQ�/LQNHG�2QOLQH��UKR� ��������S�������DQG

&RQILGHQFH�LV�VLJQLILFDQWO\�FRUUHODWHG�RYHUDOO�ZLWK�6XEMHFWLYH�$FFXUDF\��UKR� ������

S�������



��

6XEM�
8VDELOLW\

6XEM�
6SHHG

6XEM�
$FFXUDF\

/2 ���� ����� ����

82 ����� ����� �����

/3 ���� ���� �����

83 ����� ����� �����

2YHUDOO ����� ����� �����

7DEOH������6SHDUPDQ�5DQN�&RUUHODWLRQ��UKR��EHWZHHQ�6XEMHFWLYH�UDWLQJV�DQG�7LPH
DFURVV�PDMRU�FRQGLWLRQV�DQG�RYHUDOO��VLJQLILFDQFH��1 �����
�S���������

�S������
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6XEM�
8VDELOLW\

6XEM�
6SHHG

6XEM�
$FFXUDF\

/2 ���� ����� �����

82 ����� ����� �����

/3 �����
 ����� ����

83 ����� ����� �����

2YHUDOO ����� ����� �����

7DEOH������6SHDUPDQ�5DQN�&RUUHODWLRQ��UKR��EHWZHHQ�6XEMHFWLYH�UDWLQJV�DQG
$FFXUDF\�DFURVV�PDMRU�FRQGLWLRQV�DQG�RYHUDOO��VLJQLILFDQFH��1 �����
�S���������


S������
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6XEM�
8VDELOLW\

6XEM�
6SHHG

6XEM�
$FFXUDF\

/2 ���� ���� ����

82 ����� ���� ����

/3 ����� ����� ����

83 ���� ����� ����

2YHUDOO ���� ����� ����



7DEOH������6SHDUPDQ�5DQN�&RUUHODWLRQ��UKR��EHWZHHQ�6XEMHFWLYH�UDWLQJV�DQG
&RQILGHQFH�DFURVV�PDMRU�FRQGLWLRQV�DQG�RYHUDOO��VLJQLILFDQFH��1 �����
�S���������


S������



��

��&+$37(5��

',6&866,21

1RW�HYHU\WKLQJ�WKDW�FDQ�EH�FRXQWHG�FRXQWV��DQG�QRW�HYHU\WKLQJ�WKDW�FRXQWV�FDQ�EH
FRXQWHG�

�����$OEHUW�(LQVWHLQ

)LUVW��,�GLVFXVV�WKH�UHVXOWV�UHODWLQJ�WR�WKH�XVHIXOQHVV�RI�WKH�UHODWLRQVKLS�OLQNV�

6XEVHTXHQWO\��,�GLVFXVV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�VHW�RI�TXHVWLRQV��ZKLFK�VKRZV�WKDW�WKH

UHVXOWV�DUH�ERWK�UREXVW�DQG�JHQHUDO��)LQDOO\��,�H[DPLQH�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV

EHWZHHQ�WKH�SUHGLFWLRQV��K\SRWKHVHV���UHVXOWV�RI�WKH�H[SHULPHQW��DQG�WKH�VXEMHFWLYH

UDWLQJV�

���� 5HODWLRQVKLS�/LQNV�8VHIXO"

7KH�UHVXOWV�VKRZHG�WKDW�/LQNHG�2QOLQH��/LQN(5��ZDV�IDVWHU�EXW�QRW�PRUH�DFFXUDWH

RU�FRQILGHQW�RYHU�WKH�RWKHU�WKUHH�FRQGLWLRQV��)LJXUH�������6XEMHFWV�ZHUH�IDVWHU�XVLQJ

/LQN(5�WKDQ�NH\ZRUG�VHDUFK�E\�RYHU���VHFV��������7DEOH�������,Q�D�W\SLFDO�ZRUNZHHN�RI

ILYH��KU�GD\V��WKLV�ZRUNV�RXW�WR�D�GLIIHUHQFH�RI�����PLQ�KU��RU����KUV�ZRUNGD\�RU��

GD\�ZRUNZHHN��7KH�VL]H�RI�WKLV�GLIIHUHQFH�PRWLYDWHV�WKH�LQYHVWLJDWLRQ�RI�WKH�W\SHV�RI



��

OLQNV�WKDW�DUH�OLNHO\�WR�JLYH�WKH�ELJJHVW�DGYDQWDJH�LQ�WHUPV�RI�WDVN�FRPSOHWLRQ�WLPH��7KH

UHODWLRQVKLS�OLQNV�LQ�/LQN(5�ZHUH�EDVHG�RQ�WKH�FRPPLWWHH�LQIRUPDWLRQ�PRGHO��$SSHQGL[

$���7KH�PRGHO�KDV�RYHU�WKLUW\�GLIIHUHQW�UHODWLRQVKLS�OLQNV�EHWZHHQ�SDLUV�RI�HQWLWLHV�

/LQN(5�VKRZV�OLQNV�IRU�DOO�WKH�UHODWLRQVKLSV�ZKLFK�VXJJHVWV�VRPH�RI�WKH�UHODWLRQVKLSV�DUH

PRUH�XVHIXO�WKDQ�RWKHUV��)RU�H[DPSOH��OLQNV�IURP�WKH�>7RSLF@�WR�>0HHWLQJ@�HQWLWLHV�ZHUH

DFFHVVHG�WKH�PRVW�������ZKLOH�RWKHU�OLQNV�VXFK�DV�>6XE&RPPLWWHH@�WR�>5ROH@�HQWLW\�ZHUH

QRW�DFFHVVHG�DW�DOO��VHH�VHFWLRQ�������7KH�XVH�RI�OLQNV�LV�OLNHO\�WR�GHSHQG�RQ�WKH�TXHVWLRQV

DVNHG�H�J���ILYH�RI�WKH�HLJKW�TXHVWLRQV�H[SHFWHG�WR�XVH�WKH�>7RSLF@��>0HHWLQJ@�HQWLWLHV

YHUVXV�RQO\�RQH�IRU�>6XE&RPPLWWHH@�DQG�>5ROH@�HQWLWLHV��6LQFH�WKH�TXHVWLRQV�DVNHG�DERXW

WKH�UHODWLRQVKLSV�LQ�WKH�LQIRUPDWLRQ�PRGHO��WKH\�DUH�GHSHQGHQW�RQ�WKH�VWUXFWXUH�RI�WKH

GRPDLQ�

7KH�SHUIRUPDQFH�RI�VXEMHFWV�LQ�8QOLQNHG�2QOLQH�ZDV�DOPRVW�HTXDO�WR�8QOLQNHG�RQ

3DSHU�FRQGLWLRQ��)LJXUH�������7KLV�LV�QRW�VXUSULVLQJ�FRQVLGHULQJ�WKDW�WKH�SDSHU�LQGH[�XVHG

LQ�WKH�8QOLQNHG�RQ�3DSHU�FRQGLWLRQ�ZDV�D�SULQWHG�FRS\�RI�WKH�LQGH[�XVHG�E\�WKH�RQOLQH

NH\ZRUG�VHDUFK��,Q�WKH�8QOLQNHG�RQ�3DSHU�FRQGLWLRQ��VXEMHFWV�FRXOG�EURZVH�WKH�PHHWLQJ

PLQXWHV�DQG�DJHQGDV�LQ�DGGLWLRQ�WR�XVLQJ�WKH�LQGH[��7KH�WZR�SDSHU�FRQGLWLRQV�8QOLQNHG

RQ�3DSHU�DQG�/LQNHG�RQ�3DSHU��VHUYHG�DV�FRQWURO�FRQGLWLRQV��7KH\�ZHUH�PXFK�PRUH

HQKDQFHG�RYHU�WKH�W\SLFDO�SDSHU�EDVHG�FRPPLWWHH�GRFXPHQWDWLRQ��ZKLFK�DUH�VHOGRP

LQGH[HG�RU�FURVV�UHIHUHQFHG�



���

���� *HQHUDOLW\�RI�WKH�$GYDQWDJHV�RI�5HODWLRQVKLS�/LQNV

7KH�DGYDQWDJH�RI�WKH�UHODWLRQVKLS�OLQNV�LV�WKDW�WKH\�IDFLOLWDWH�IDVWHU�WDVN

FRPSOHWLRQ�WLPHV�RQOLQH��,Q�WKLV�VHFWLRQ�,�H[DPLQH�WKH�JHQHUDOLW\�RI�WKLV�DGYDQWDJH�DFURVV

WKH�TXHVWLRQ�W\SHV�DQG�GLVFXVV�WKH�LVVXH�RI�H[WHUQDO�YDOLGLW\�

������ *HQHUDOLW\�$FURVV�4XHVWLRQ�7\SHV

7KH�WDVN�WKDW�VXEMHFWV�SHUIRUPHG�ZDV�WR�VHHN�DQVZHUV�WR�D�VHW�RI�HLJKW�TXHVWLRQV

�$SSHQGL[�'���7KH�UHVXOWV�VKRZHG�WKDW�WKH�SHUIRUPDQFH�RI�VXEMHFWV�GLIIHUHG�VLJQLILFDQWO\

DFURVV�WKH�HLJKW�TXHVWLRQV�LQGLFDWLQJ�WKDW�WKH�TXHVWLRQV�ZHUH�QRW�VLPLODU��VHH�VHFWLRQ������

7KHUH�ZHUH�GLIIHUHQFHV�DFURVV�HDFK�RI�WKH�WKUHH�TXHVWLRQ�IDFWRUV�

1XPEHU�RI�(QWLWLHV

6XEMHFWV�ZHUH�IDVWHU�LQ�IRXU�RYHU�WZR�HQWLW\�TXHVWLRQV�DQG�WKH�H[DPLQDWLRQ�RI�WKH

ZHE�DFFHVV�ORJV�VKRZHG�WKDW�VXEMHFWV�DFFHVVHG�IHZHU�HQWLWLHV�WR�DQVZHU�IRXU�RYHU

WZR�HQWLW\�TXHVWLRQV��VHH�VHFWLRQ���������,Q�/LQNHG�2QOLQH��VXEMHFWV�KDG�PRUH�FKRLFH

ZLWK�IRXU�RYHU�WZR�HQWLW\�TXHVWLRQV��)RU�H[DPSOH�LQ�WKH�TXHVWLRQ��³:KR�LV�WKH�FKDLU

RI�WKH�:HE�$GYHUWLVLQJ�VXE�FRPPLWWHH"´�VXEMHFWV�FRXOG�VWDUW�E\�H[DPLQLQJ�DQ\�RI

IRXU�HQWLWLHV��>6XE�&RPPLWWHH@��>3HRSOH@��>7RSLF@��>5ROH@��DOWKRXJK�LW�ZDV�IDVWHU�WR

XVH�WKH�>6XE�&RPPLWWHH@�HQWLW\��,Q�WKH�WZR�HQWLW\�TXHVWLRQV��VXEMHFWV�KDG�WR�ILQG�WKH

UHODWLRQVKLS�OLQNV�EHWZHHQ�WKH�WZR�HQWLWLHV��$V�VHHQ�LQ�WKH�FDVH�RI�WKH�TXHVWLRQ

��/H[LFDO�3DVW��VXEMHFWV�WRRN�ORQJHU�LI�WKH\�KDG�GLIILFXOW\�ILQGLQJ�WKH�UHODWLRQVKLS�OLQN

EHWZHHQ�WKH�WZR�HQWLWLHV��VHH�VHFWLRQ������



���

7LPHIUDPH

6LQFH�WKH�FRPPLWWHH�LQIRUPDWLRQ�ZDV�RUJDQL]HG�LQ�UHYHUVH�FKURQRORJLFDO�RUGHU��LW

ZDV�H[SHFWHG�WKDW�LQ�/LQNHG�RQ�3DSHU�VXEMHFWV�ZRXOG�UHTXLUH�PRUH�WLPH�LQ�SDVW�RYHU

FXUUHQW��$OWKRXJK�WKH�VXEMHFWV�ZHUH�VLJQLILFDQWO\�IDVWHU��PRUH�DFFXUDWH�DQG�FRQILGHQW

LQ�FXUUHQW�RYHU�SDVW�TXHVWLRQV��)LJXUH�������WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ

WKH�/LQNHG�RQ�3DSHU�FRQGLWLRQ�

7\SH�RI�5HODWLRQVKLS

6XEMHFWV�ZHUH�VLJQLILFDQWO\�PRUH�DFFXUDWH�LQ�/H[LFDO�RYHU�6HPDQWLF�TXHVWLRQV

�)LJXUH������ZKLFK�MXVW�JRHV�WR�VKRZ�WKDW�VRPH�TXHVWLRQV�ZHUH�PRUH�GLIILFXOW�WKDQ

RWKHUV�

7KXV��WKH�UHVXOWV�DSSO\�QRW�RQO\�WR�TXHVWLRQV�WKDW�ZHUH�VLPLODU�EXW�DOVR�WR

TXHVWLRQV�WKDW�ZHUH�VLJQLILFDQWO\�GLIIHUHQW��,Q�DGGLWLRQ��VXEMHFWV�ZHUHQ¶W�VLJQLILFDQWO\

VORZHU�LQ�/LQNHG�2QOLQH�IRU�DQ\�RI�WKH�TXHVWLRQV��VHH�VHFWLRQ�������7KHUHIRUH��WKH�UHVXOWV

DUH�ERWK�UREXVW�DQG�JHQHUDO�

������ ,VVXHV�RI��9DOLGLW\

/DERUDWRU\�H[SHULPHQWDWLRQ�ZDV�XVHG�WR�LQYHVWLJDWH�WKH�XVHIXOQHVV�RI�PRGHO�

EDVHG�UHODWLRQVKLS�OLQNV�LQ�RUGHU�WR�FDUHIXOO\�FRQWURO�IRU�DVVXPSWLRQV�LQ�VWXG\LQJ�WKH

FDXVH�HIIHFW�UHODWLRQVKLS�EHWZHHQ�WKH�LQGHSHQGHQW�YDULDEOHV��/LQNV��0HGLXP��DQG�WKH

GHSHQGHQW�YDULDEOHV��WDVN�FRPSOHWLRQ�WLPH��DFFXUDF\���+RZHYHU��WKHUH�LV�D�WUDGHRII

EHWZHHQ�WKH�LQWHUQDO�YDOLGLW\��H[SHULPHQWDO�FRQWURO��DQG�H[WHUQDO�YDOLGLW\��JHQHUDOLW\��

([WHUQDO�YDOLGLW\�LV�PXOWL�GLPHQVLRQDO�VR�LW�LV�LPSRUWDQW�WR�ILQG�ZD\V�LQ�ZKLFK�WKH�UHVXOWV



���

FDQ�RU�FDQQRW�JHQHUDOL]H�>6DFNHWW�	�/DUVRQ������@��7KUHH�PDLQ�LVVXHV�FRPPRQO\�UDLVHG

LQ�GLVFXVVLRQV�RI�H[WHUQDO�YDOLGLW\�DUH��>/\QFK������@��>&RRN�	�&DPSEHOO������@��

•� 6WDWLVWLFDO�*HQHUDOL]DELOLW\����JHQHUDOL]DELOLW\�WR�ODUJHU�SRSXODWLRQV

•� 5REXVWQHVV�±�UHSOLFDWLRQ�RI�UHVXOWV�DFURVV�VXEMHFWV��WLPH�DQG�VHWWLQJV

•� 5HDOLVP�±�UHDOLVWLF�VWLPXOL��WDVNV��DQG�VHWWLQJV

6WDWLVWLFDO�*HQHUDOL]DELOLW\

7KH�VXEMHFWV�SOD\LQJ�WKH�UROH�RI�FRPPLWWHH�PHPEHUV�ZHUH�QRW�UHODWHG�LQ�DQ\�ZD\

WR�WKH�FRPPLWWHH��7KH\�UHSUHVHQWHG�WKH�FDVH�RI�D�³QHZ�PHPEHU�RU�HPSOR\HH´�ZKLFK�LV

RQO\�RQH�RI�WKH�PDQ\�W\SHV�RI�PHPEHUV�EDVHG�RQ�GRPDLQ�NQRZOHGJH��DJH��H[SHULHQFH�

HWF��,Q�WKLV�VWXG\��H[SHULHQFH�DQG�GRPDLQ�NQRZOHGJH�ZHUH�QRW�YDULDEOHV�EHLQJ�PHDVXUHG

DQG�WKH\�ZHUH�FRQWUROOHG�WR�HQVXUH�WKH�KRPRJHQHLW\�RI�VXEMHFWV��D�GHVLUDEOH�DWWULEXWH

>&DOGHU������@��7KH�IDFWRUV�RI�GRPDLQ�NQRZOHGJH�RU�H[SHULHQFH�LQ�FRPPLWWHH�ZRUN

ZRXOG�EH�GLIILFXOW�WR�FRQWURO�VLQFH�VXFK�NQRZOHGJH�LV�KLJKO\�YDULDEOH��7KXV��VXEMHFWV�LQ

WKH�VWXG\�KDG�QR�SULRU�H[SHULHQFH�RQ�WKH�FRPPLWWHH�DQG�WKHLU�GRPDLQ�NQRZOHGJH�ZDV

OLPLWHG�WR�WKH�LQIRUPDWLRQ�SURYLGHG�DERXW�SURGXFW�UHYLHZ�FRPPLWWHH�IRU�7R\VZRUWK�,QF�

�$SSHQGL[�%��

5REXVWQHVV

7KH�VXEMHFWV�ZHUH�QRQ�QRYLFH�FRPSXWHU�DQG�ZHE�XVHUV��)LJXUH�������������7KH

H[SHULPHQWDO�VHWWLQJ�ZDV�FDUHIXOO\�FRQWUROOHG�WR�EH�FRQVWDQW�DFURVV�DOO�IRXU�FRQGLWLRQV

�VHH�VHFWLRQV�������	���������$OWKRXJK�WKH�VXEMHFWV�SDUWLFLSDWHG�LQ�WKH�VWXG\�DW�GLIIHUHQW
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WLPHV�RI�WKH�GD\��WKH�H[SHULPHQWDO�VHWWLQJV�ZHUH�NHSW�FRQVWDQW�DFURVV�VXEMHFWV�VLQFH�WKH

WDVN�ZLQGRZ�SUHVHQWHG�WKH�FRQGLWLRQV�TXHVWLRQV�DQG�FROOHFWHG�WKH�UHVSRQVH�DFURVV�DOO�IRXU

FRQGLWLRQV��VHH�VHFWLRQ�����������7KH�WDVN�ZLQGRZ�DQG�RWKHU�ZHE�EDVHG�WRROV�FRQQHFWHG�WR

D�GHGLFDWHG�ZHE�VHUYHU�IRU�WKH�GXUDWLRQ�RI�WKH�VWXG\�

5HDOLVP

7KH�VWLPXOXV�XVHG�LQ�WKH�VWXG\�ZDV�WKH�SURGXFW�UHYLHZ�FRPPLWWHH�IRU�WKH�ILFWLWLRXV

FRPSDQ\�7R\VZRUWK�,QF���$SSHQGL[�%���7KH�XVH�RI�DQ�DUWLILFLDO�FRPPLWWHH�DQG�FRPSDQ\

PD\�LPSO\�DUWLILFLDO�LQIRUPDWLRQ��$OWKRXJK�WKH�FRPSDQ\�DQG�FRPPLWWHH�DUH�QRQ�H[LVWHQW�

WKH�FDVH�LV�FHUWDLQO\�SODXVLEOH�VLQFH�LW�LV�QRW�XQFRPPRQ�IRU�D�FRPPLWWHH�LQ�D�FRPSDQ\�WR

UHYLHZ�QHZ�SURGXFWV�>6PHDG������@��,Q�DGGLWLRQ��DOO�HIIRUWV�ZHUH�PDGH�WR�LQFRUSRUDWH

³UHDO�ZRUOG´�LVVXHV�LQ�WKH�FRPPLWWHH�GLVFXVVLRQV��7KH�DGYDQWDJH�RI�FUHDWLQJ�VXFK�D

FRPPLWWHH�ZDV�WKDW�LW�SURYLGHG�D�PRUH�FRPSUHKHQVLYH�DQG�SUHFLVH�LQIRUPDWLRQ�EDVH��,Q�D

UHDO�FRPPLWWHH��WKHUH�PD\�QRW�EH�DQ�DFFXUDWH�DQVZHU�WR�VRPH�TXHVWLRQV��7KXV��LQ�RUGHU�WR

PHDVXUH�WKH�DFFXUDF\�RI�WKH�UHVSRQVH��WKH�UHDO�FRPPLWWHH�LQIRUPDWLRQ�ZRXOG�KDYH�WR�EH

PRGLILHG�ZKLFK�PD\�EH�PRUH�GLIILFXOW�WKDQ�FUHDWLQJ�D�QHZ�FRPPLWWHH��%HVLGHV��ZLWK�VXFK

D�FRPSOH[�GRPDLQ��DQ\�LQGLYLGXDO�FRPPLWWHH¶V�LQIRUPDWLRQ�DUWLIDFWV�DUH�OLNHO\�WR�KDYH

OLPLWHG�JHQHUDOLW\�HYHQ�LI�WKH\�DUH�IURP�D�UHDO�FRPPLWWHH�

7KH�WDVN�SHUIRUPHG�E\�WKH�VXEMHFWV�ZDV�WR�DQVZHU�D�VHW�RI�TXHVWLRQV�WKDW�ZHUH

FUHDWHG�EDVHG�RQ�WKUHH�TXHVWLRQ�IDFWRUV��$SSHQGL[�'���7KHVH�TXHVWLRQV�PD\�QRW�EH

UHSUHVHQWDWLYH�RI�ZKDW�D�³UHDO´�FRPPLWWHH�PHPEHU�PD\�DVN��+RZHYHU��WKH�TXHVWLRQV�WKDW

PHPEHUV�PD\�DVN�ZRXOG�GHSHQG�RQ�WKH�GRPDLQ�DQG�FRQWH[W�RI�WKH�FRPPLWWHH�ZRUN��7KLV
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ZRXOG�PDNH�LW�GLIILFXOW�WR�ILQG�³W\SLFDO´�TXHVWLRQV�RI�FRPPLWWHH�PHPEHUV��7KH�IDFWRUV

XVHG�WR�JHQHUDWH�WKH�TXHVWLRQV�SURYLGHG�GLYHUVLW\�LQ�WKH�WDVN��7KXV��WKHVH�IDFWRUV�FDQ�EH

YHULILHG�E\�WU\LQJ�WR�GHFRPSRVH�VDPSOH�PHPEHU�TXHVWLRQV�DFURVV�WKH�WKUHH�IDFWRUV�

7KH�FRPPLWWHH�LQIRUPDWLRQ�LV�W\SLFDOO\�PDLQWDLQHG�RQ�SDSHU�RU�RQOLQH��7KH�WZR

SDSHU�FRQGLWLRQV�VHUYHG�DV�FRQWUROV�DQG�SURYLGHG�LQIRUPDWLRQ�ZKLFK�ZDV�PXFK�HQKDQFHG

RYHU�QRUPDO�FRPPLWWHH�GRFXPHQWDWLRQ�RQ�SDSHU��7KH�FRQGLWLRQV�RI�NH\ZRUG�VHDUFK�DQG

PRGHO�EDVHG�OLQNLQJ��/LQN(5��SURYLGHG�D�UHDOLVWLF�VHWWLQJ�IRU�DFFHVV�WR�WKH�FRPPLWWHH

LQIRUPDWLRQ�RQOLQH�

���� 3UHGLFWLRQV��5HVXOWV��DQG�5DWLQJV

7KH�SUHGLFWLRQV�RI�SHUIRUPDQFH�WKDW�ZHUH�PDGH�LQ�&K����ZHUH�ODUJHO\�EDVHG�RQ

³GHVLJQHU¶V�LQWXLWLRQ´�RI�H[SHFWHG�VXEMHFW�SHUIRUPDQFH�DV�LV�RIWHQ�WKH�FDVH�LQ�WKH�GHVLJQ

RI�LQIRUPDWLRQ�V\VWHPV�LQ�WKH�³UHDO�ZRUOG´��VHH�VHFWLRQ�������7KH�JRDO�RI�WKH�H[SHULPHQW

ZDV�WR�FROOHFW�GDWD�WR�H[DPLQH�KRZ�VXEMHFWV�DFWXDOO\�SHUIRUP�ZLWK�RU�ZLWKRXW�WKH�XVH�RI

UHODWLRQVKLS�OLQNV��$V�SDUW�RI�WKH�H[SHULPHQW��VXEMHFWV�SURYLGHG�D�FRQILGHQFH�UDWLQJ�IRU

HDFK�TXHVWLRQ��7KHVH�FRQFXUUHQW�UDWLQJV�ZHUH�JDWKHUHG�LPPHGLDWHO\�DIWHU�WKH�VXEMHFWV

HQWHUHG�WKH�DQVZHU�WR�D�TXHVWLRQ��)LJXUH�������$�SRVW�KRF�TXHVWLRQQDLUH�FROOHFWHG

UHWURVSHFWLYH�UDWLQJV�RI�WKH�IRXU�GLIIHUHQW�PHWKRGV�XVHG�WR�VHHN�UHODWLRQVKLS�LQIRUPDWLRQ

�$SSHQGL[�,���*LYHQ�WKDW�WKH�VXEMHFWV�SURYLGHG�ERWK�UDWLQJV��LW�ZRXOG�EH�UHDVRQDEOH�WR

H[SHFW�WKDW�WKHVH�UDWLQJV�ZRXOG�DW�OHDVW�VXSSRUW�HDFK�RWKHU�EHVLGHV�VXSSRUWLQJ�WKH�DFWXDO

UHVXOWV�

7KH�SUHGLFWLRQV�RI�WDVN�FRPSOHWLRQ�WLPH��)LJXUH������ZHUH�ZHOO�VXSSRUWHG�E\

VXEMHFWV¶�UHWURVSHFWLYH�UDWLQJV��)LJXUH��������7KH�UHWURVSHFWLYH�UDWLQJV�IRU�VSHHG�VKRZHG
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WKH�VDPH�WUHQG�DV�WKH�SUHGLFWLRQ�IRU�WDVN�FRPSOHWLRQ�WLPH��RUGHU�RI�FRQGLWLRQV�IURP�IDVW�WR

VORZ��/LQNHG�2QOLQH��8QOLQNHG�2QOLQH��/LQNHG�RQ�3DSHU��DQG�8QOLQNHG�RQ�3DSHU���7KLV

LQGLFDWHV�WKDW�WKH�³GHVLJQHU¶V�LQWXLWLRQ´�IRU�WDVN�FRPSOHWLRQ�WLPH�PDWFKHG�WKH�VXEMHFWV¶

UHWURVSHFWLYH�LPSUHVVLRQV�IRU�VSHHG��+RZHYHU��ERWK�RI�WKHVH�WXUQHG�RXW�WR�EH�SRRU

SUHGLFWRUV�RI�WKH�DFWXDO�WLPH�RU�DFFXUDF\��7KH�UHVXOWV�VKRZHG�/LQNHG�2QOLQH�ZDV�WKH

IDVWHVW�FRQGLWLRQ�EXW�WKH�RUGHU�RI�FRQGLWLRQV�IRU�WLPH�ZDV��IDVW�WR�VORZ���/LQNHG�2QOLQH�

8QOLQNHG�RQ�3DSHU��8QOLQNHG�2QOLQH��DQG�/LQNHG�RQ�3DSHU��)LJXUH�������7KH�GLIIHUHQFH�LQ

DFFXUDF\�ZDV�QRW�VLJQLILFDQW�EXW�VXEMHFWV�ZHUH�OHDVW�FRQILGHQW�LQ�/LQNHG�RQ�3DSHU�

6XUSULVLQJO\��WKH�VDPH�VXEMHFWV�ZKR�SURYLGHG�WKH�FRQFXUUHQW�FRQILGHQFH�UDWLQJV

FRQWUDGLFWHG�WKHPVHOYHV�LQ�WKH�UHWURVSHFWLYH�UDWLQJV��7KH�UHVXOWV�VKRZHG�WKDW�VXEMHFWV

ZHUH�PRUH�FRQILGHQW�ZKHQ�WKH\�DQVZHUHG�TXHVWLRQV�FRUUHFWO\��LQGLFDWLQJ�WKDW�WKHLU

FRQFXUUHQW�UDWLQJV�ZHUH�PRUH�DFFXUDWH��)LJXUH�������7KH�VXEMHFWV�JDYH�WKH�ORZHVW

FRQFXUUHQW�UDWLQJV��ZHUH�OHDVW�FRQILGHQW��ZKHQ�DQVZHULQJ�TXHVWLRQV�LQ�WKH�/LQNHG�RQ

3DSHU�FRQGLWLRQ��)LJXUH�������+RZHYHU��WKH\�JDYH�KLJKHU�UHWURVSHFWLYH�UDWLQJV�IRU�/LQNHG

RQ�3DSHU�RYHU�8QOLQNHG�RQ�3DSHU��ZKLFK�ZDV�UDWHG�WKH�ORZHVW��$OWKRXJK��VXEMHFWV�VHHPHG

WR�KDYH��WKH�PRVW�GLIILFXOW\�LQ�/LQNHG�RQ�3DSHU��WKHLU�UHWURVSHFWLYH�UDWLQJV�DV�ZHOO�WKH

SUHGLFWLRQV�LQGLFDWHG�RWKHUZLVH��7KHUHIRUH��WKH�UHVXOWV�XQGHUOLQH�WKH�LPSRUWDQFH�RI

³REMHFWLYH´�HPSLULFDO�HYDOXDWLRQ�RI�V\VWHPV�
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��&+$37(5��

&21&/86,216�	�)8785(�:25.

7KH�(QG�RI�:LVGRP�LV�)UHHGRP
7KH�(QG�RI�&XOWXUH�LV�3HUIHFWLRQ

7KH�(QG�RI�.QRZOHGJH�LV�/RYH
7KH�(QG�RI�(GXFDWLRQ�LV�&KDUDFWHU

6DWK\D�6DL�%DED

)LUVW��,�SUHVHQW�DQ�RYHUYLHZ�RI�WKH�WKHVLV��KLJKOLJKWLQJ�WKH�PDLQ�DVSHFWV�LQ�LWV

GHYHORSPHQW�DQG�WKH�FHQWUDO�TXHVWLRQ�H[DPLQHG��6XEVHTXHQWO\��,�SUHVHQW�WKH�FRQFOXVLRQV

DQG�LPSOLFDWLRQV�RI�WKH�ZRUN�IRU�WKHRU\�DQG�SUDFWLFH�LQ�WKH�GHVLJQ�RI�WRROV�WR�VXSSRUW

FRRSHUDWLYH�ZRUN��)LQDOO\��,�VXJJHVW�DUHDV�RI�IXWXUH�ZRUN�WKDW�FDQ�EH�FRQGXFWHG�WR�IXUWKHU

H[SORUH�DQG�H[SDQG�WKLV�OLQH�RI�UHVHDUFK�

���� 2YHUYLHZ

,Q�&KDSWHU����,�H[DPLQHG�WKH�FRPPLWWHH�SURFHVV�WR�VKRZ�WKH�HIIHFW�RI�PHPEHU

SUHSDUDWLRQ�RQ�WKH�HIIHFWLYHQHVV�RI�FRPPLWWHH�ZRUN��7KH�FRPPLWWHH�SURFHVV�LV�D

FRRSHUDWLYH�DFWLYLW\�LQYROYLQJ�D�JURXS�RI�PHPEHUV�ZKR�PHHW�UHJXODUO\�RYHU�D�SHULRG�RI

WLPH��&RPPLWWHH�PHHWLQJ�HIIHFWLYHQHVV�LV�LQIOXHQFHG�E\�WKH�TXDOLW\�RI�PHPEHU
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SUHSDUDWLRQ��+HQFH��LQ�RUGHU�WR�VXSSRUW�WKH�FRPPLWWHH�SURFHVV�LW�LV�LPSRUWDQW�WR�VXSSRUW

PHPEHU�SUHSDUDWLRQ��6LQFH�WKH�LQIRUPDWLRQ�JHQHUDWHG�E\�WKH�FRPPLWWHH�SURFHVV�WHQGV�WR

EH�KLJKO\�LQWHUUHODWHG��DQ�LPSRUWDQW�WDVN�RI�PHPEHU�SUHSDUDWLRQ�LQYROYHV�VHHNLQJ

LQIRUPDWLRQ�DERXW�WKHVH�UHODWLRQVKLSV�

,Q�&KDSWHU����,�H[SORUHG�KRZ�FRPPLWWHH�PHPEHUV�FDQ�VHHN�UHODWLRQVKLS

LQIRUPDWLRQ�ZLWK�RU�ZLWKRXW�WKH�UHSUHVHQWDWLRQ�RI�LQIRUPDWLRQ�UHODWLRQVKLSV�LQ�WKH�RQOLQH

DQG�SDSHU�PHGLXP��,�GHYHORSHG�D�FRPPLWWHH�LQIRUPDWLRQ�PRGHO��(�5�PRGHO��DV�RQH

SRVVLEOH�UHSUHVHQWDWLRQ�RI�WKH�HQWLWLHV�DQG�UHODWLRQVKLSV�LQ�WKH�FRPPLWWHH�LQIRUPDWLRQ

VSDFH��/LQN(5�ZDV�EXLOW�WR�LPSOHPHQW�WKH�FRPPLWWHH�LQIRUPDWLRQ�PRGHO�DQG�UHSUHVHQW

WKH�UHODWLRQVKLSV�DV�K\SHUOLQNV�LQ�WKH�RQOLQH�PHGLXP��&URVV�UHIHUHQFHV�LQ�GRFXPHQWDWLRQ

UHSUHVHQW�WKH�UHODWLRQVKLS�OLQNV�RQ�SDSHU��,I�WKH�UHODWLRQVKLSV�DUH�QRW�GLUHFWO\�UHSUHVHQWHG�

PHPEHUV�KDYH�WR�VHDUFK�IRU�LQIRUPDWLRQ��$�NH\ZRUG�VHDUFK�HQJLQH�DOORZV�DFFHVV�WR�WKH

LQIRUPDWLRQ�RQOLQH�DQG�D�NH\ZRUG�LQGH[�FDQ�EH�XVHG�RQ�SDSHU��7KLV�JLYHV�XV�IRXU

FRPSDULVRQ�FRQGLWLRQV��/LQNHG�2QOLQH��ZLWK�OLQNV�RQOLQH���8QOLQNHG�2QOLQH��ZLWKRXW

OLQNV�RQOLQH���/LQNHG�RQ�3DSHU��ZLWK�OLQNV�RQ�SDSHU���DQG�8QOLQNHG�RQ�3DSHU��ZLWKRXW

OLQNV�RQ�SDSHU��

7KH�FHQWUDO�TXHVWLRQ�H[DPLQHG�LQ�WKLV�WKHVLV�LQYROYHV�WKH�XVHIXOQHVV�RI�WKHVH

UHODWLRQVKLS�OLQNV��³$UH�WKHVH�OLQNV�XVHIXO�LQ�VHHNLQJ�DQVZHUV�WR�TXHVWLRQV�DERXW

LQIRUPDWLRQ�UHODWLRQVKLSV"´�&KDSWHU���FRQFOXGHG�ZLWK�D�VHW�RI�LQWXLWLRQ�EDVHG�SUHGLFWLRQV

RI�SHUIRUPDQFH�LQ�WHUPV�RI�WKH�WDVN�FRPSOHWLRQ�WLPH�DQG�DFFXUDF\�RI�VHHNLQJ�VXFK

LQIRUPDWLRQ�DFURVV�WKH�IRXU�FRPSDULVRQ�FRQGLWLRQV�
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$Q�H[SHULPHQW�ZDV�GHVLJQHG�WR�FROOHFW�DFWXDO�GDWD�WR�HYDOXDWH�WKH�XVHIXOQHVV�RI

WKH�OLQNV��&KDSWHU���GHVFULEHG�WKH�H[SHULPHQWDO�GHVLJQ�DQG�PHWKRGRORJ\�XVHG�WR�FRQGXFW

WKH�VWXG\��&KDSWHU���SUHVHQWHG�WKH�UHVXOWV�RI�WKH�VWXG\��ZKLFK�ZDV�GLVFXVVHG�LQ�&KDSWHU���

���� &RQFOXVLRQV

7KH�PDLQ�FRQFOXVLRQ�LV�WKDW�PRGHO�EDVHG�UHODWLRQVKLS�OLQNV�DUH�XVHIXO�DQG

IDFLOLWDWH�IDVWHU�WDVN�FRPSOHWLRQ�WLPHV�RQOLQH�DV�FRPSDUHG�WR�MXVW�NH\ZRUG�VHDUFK��7KH

UHVXOWV�VKRZHG�RYHU�D���VHF�������DGYDQWDJH�RI�XVLQJ�OLQNV�RYHU�NH\ZRUG�VHDUFK�

6LQFH�UHODWLRQVKLS�LQIRUPDWLRQ�VHHNLQJ�LV�DQ�LPSRUWDQW�WDVN�LQ�PHHWLQJ

SUHSDUDWLRQ��WKH�XVH�RI�WRROV�VXFK�DV�/LQN(5�FDQ�DVVLVW�PHPEHUV�WR�EHWWHU�SUHSDUH�IRU

FRPPLWWHH�PHHWLQJV��$V�VXJJHVWHG�E\�8QLY��RI�$UL]RQD�UHVHDUFKHUV��LQ�WKHLU�H[SHULHQFH�

XVHUV�RI�WKH�ZHE�EDVHG�JURXS�VXSSRUW�V\VWHP�*6:HE�UHSRUW�>5RPDQR������@�

³7KH\�DFFRPSOLVK�VLJQLILFDQWO\�PRUH�GXULQJ�WKH�WLPH�WKH\�VSHQG�WRJHWKHU�DQG�WKH\

DFFRPSOLVK�VLJQLILFDQWO\�PRUH�GXULQJ�WKH�WLPHV�WKH\�VSHQG�DSDUW´�

7HFKQRORJLFDO�DGYDQFHPHQWV�LQ�HOHFWURQLF�PHHWLQJ�VXSSRUW�V\VWHPV�DUH�XQOLNHO\�WR

HOLPLQDWH�IDFH�WR�IDFH�PHHWLQJV��+RZHYHU��WKH�RQOLQH�PHHWLQJ�VXSSRUW�WRROV�FDQ�VHUYH�WR

EHWWHU�SUHSDUH�WKH�PHPEHUV�WKHUHE\�LPSURYLQJ�WKH�HIIHFWLYHQHVV�RI�IDFH�WR�IDFH�PHHWLQJV�

7KH�UHVXOWV�REWDLQHG�DUH�JHQHUDO�DQG�UREXVW�VLQFH�WKH\�DSSO\�DFURVV�D�VLJQLILFDQWO\

GLIIHUHQW�VHW�RI�TXHVWLRQV��5HODWLRQVKLS�OLQNV�FDQ�EH�XVHIXO�LQ�D�QXPEHU�RI�RWKHU�GRPDLQV

EHVLGHV�FRPPLWWHH�ZRUN�

•� 7KH�SURFHVV�RI�VRIWZDUH�HYROXWLRQ�SURGXFHV�D�ODUJH�QXPEHU�RI�LQWHUUHODWHG�DUWLIDFWV

�H�J���FRGH��WHFKQLFDO�DQG�XVHU�GRFXPHQWDWLRQ��LVVXH�ORJV��EXJ�UHSRUWV��HWF����6RIWZDUH
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PDLQWHQDQFH�WRROV�H[DPLQH�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHVH�DUWLIDFWV�H�J���&6&23(

�KWWS���ZZZ�XQLSUHVV�FRP�DWW�QHZ�FVFRSH�KWPO��DQVZHUV�TXHVWLRQV�DERXW

UHODWLRQVKLSV�EHWZHHQ�IXQFWLRQV��V\PEROV��KHDGHU�DQG�FRGH�ILOHV�LQ�&�SURJUDPV�

•� 'HVLJQ�RI�ZHE�EDVHG�FRXUVHZDUH�PDWHULDO�UHTXLUH�D�YDULHW\�RI�OLQNV�WR�VHHN

LQIRUPDWLRQ�DERXW�WKH�UHODWLRQVKLSV�EHWZHHQ�FRQFHSWV��H[DPSOHV��GLVFXVVLRQV�

GLDJUDPV��DVVLJQPHQWV��H[DPV��DQG�DQVZHUV�>%HQ\RQ������@��>3HUOPDQ������E@�

•� &DSWXULQJ�GHVLJQ�UDWLRQDOH�LQYROYHV�WKH�UHSUHVHQWDWLRQ�RI�UHODWLRQVKLSV�H�J���J,%,6

FDSWXUHV�WKH�UHODWLRQVKLSV�EHWZHHQ�LVVXHV��SRVLWLRQV��DQG�DUJXPHQWV�>&RQNOLQ������D@�

/LQNV�UHSUHVHQW�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHVH�HQWLWLHV�DQG�FDQ�DQVZHU�VSHFLILF

TXHVWLRQV��H�J���³:KLFK�SRVLWLRQV�DUH�VXSSRUWHG�RSSRVHG�E\�WKLV�DUJXPHQW"´

$Q�LPSRUWDQW�DVSHFW�RI�WKLV�UHVHDUFK�LV�WKDW�LW�FDQ�VHUYH�DV�D�FDVH�VWXG\�IRU�WKH

LPSRUWDQFH�RI�HPSLULFDO�HYDOXDWLRQ�RI�V\VWHPV�GHYHORSHG�WR�VXSSRUW�FRRSHUDWLYH

DFWLYLWLHV��+HUH�LV�D�FDVH�ZKHUH�D�GHVLJQHU¶V�LQWXLWLRQ�ZDV�ZHOO�VXSSRUWHG�E\�VXEMHFWV¶

UHWURVSHFWLYH�LPSUHVVLRQV��+RZHYHU��QHLWKHU�RI�WKHP�PDWFKHG�DFWXDO�SHUIRUPDQFH�RI

VXEMHFWV��6XEMHFWV�DOVR�FRQWUDGLFWHG�WKHPVHOYHV�VLQFH�WKHLU�UHWURVSHFWLYH�UDWLQJV��LQWXLWLRQ�

EDVHG��GLG�QRW�PDWFK�WKHLU�RZQ�FRQFXUUHQW�UDWLQJV�RI�FRQILGHQFH��7KLV�VKRZV�WKDW�KXPDQ

LQWXLWLRQ�LV�D�SRRU�SUHGLFWRU�RI�SHUIRUPDQFH�LQ�V\VWHPV�IRU�VXSSRUWLQJ�FRRSHUDWLYH

DFWLYLWLHV��2WKHU�VWXGLHV�KDYH�DOVR�VKRZQ�WKLV�PLVPDWFK�EHWZHHQ�SHUIRUPDQFH�DQG

SUHIHUHQFH�RI�XVHUV��LQGLFDWLQJ�WKH�IDOODF\�LQ�UHO\LQJ�SULPDULO\�RQ�WKH�VXEMHFWLYH

HYDOXDWLRQV�RI�XVHUV�>%DLOH\������@��7KXV��LQWXLWLRQ�VKRXOG�QRW�EH�UHOLHG�XSRQ�LQ�WKH

GHVLJQ�RI�VXFK�V\VWHPV�DQG�GDWD�PXVW�EH�FROOHFWHG�WR�VWXG\�WKH�DFWXDO�SHUIRUPDQFH�RI
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XVHUV��/DFN�RI�HYDOXDWLRQ�LV�DQ�LPSRUWDQW�UHDVRQ�IRU�WKH�IDLOXUH�DQG�D�FKDOOHQJH�IRU�IXWXUH

JURXS�VXSSRUW�V\VWHPV�>*UXGLQ������@��'HVSLWH�WKH�GLIILFXOWLHV�LQYROYHG�LQ�FROOHFWLQJ

PHDQLQJIXO�GDWD��LPSRUWDQW�GHVLJQ�GHFLVLRQV�PXVW�EH�EDFNHG�XS�ZLWK�HPSLULFDO

HYDOXDWLRQ�

���� )XWXUH�:RUN

7KH�UHVXOWV�RI�WKH�UHVHDUFK�FRQGXFWHG�LQ�WKLV�GLVVHUWDWLRQ�VXJJHVW�VHYHUDO�DUHDV�IRU�IXUWKHU

H[SORUDWLRQ�

&RPSDULVRQ�RI�0RGHOV

7KH�FRPPLWWHH�LQIRUPDWLRQ�PRGHO��$SSHQGL[�$��VHUYHV�DV�WKH�EDVLV�IRU�WKH

UHODWLRQVKLSV�OLQNV�LQ�/LQN(5��7KXV��PRGHO�EDVHG�OLQNLQJ�VKRZV�SURPLVH�DV�LW�FDQ�VSHHG�

XS�WKH�VHHNLQJ�RI�UHODWLRQVKLS�LQIRUPDWLRQ��7KH�PRGHO�GHYHORSHG�LQ�WKLV�WKHVLV�VHUYHV�RQO\

DV�D�ILUVW�VWHS�LQ�WKLV�GLUHFWLRQ��)XUWKHU�ZRUN�LV�UHTXLUHG�WR�FRPSDUH�DQG�YDOLGDWH�WKH

PRGHO�LQ�WHUPV�RI�LWV�DELOLW\�WR�DFFXUDWHO\�UHSUHVHQW�WKH�FRPPLWWHH�LQIRUPDWLRQ�

8VHIXOQHVV�RI�7\SHV�RI�/LQNV

$GGLWLRQDO�ZRUN�QHHGV�WR�EH�GRQH�WR�H[SORUH�WKH�����DGYDQWDJH�RI�OLQNV�YV�VHDUFK

E\�H[DPLQLQJ�WKH�W\SHV�RI�UHODWLRQVKLS�OLQNV�WKDW�DUH�OLNHO\�WR�EH�PRVW�XVHIXO��/LQN(5

VKRZV�D�OLQN�IRU�DOO�WKH�UHODWLRQVKLSV�LQ�WKH�PRGHO��6KRZLQJ�OLQNV�EHWZHHQ�XQUHODWHG

HQWLWLHV�ZRXOG�QRW�EH�XVHIXO�H�J���>)LOH@��DQG�>5ROH@��2QO\�SHRSOH�SOD\�GLIIHUHQW�FRPPLWWHH

UROHV��FKDLU��PHPEHU��HWF����QRW�GRFXPHQWV�DQG�OLNHZLVH�QR�FRPPLWWHH�UROH�LV�SOD\HG�E\�D

GRFXPHQW��,Q�J,%,6��D�OLQN�IURP�SRVLWLRQ�WR�SRVLWLRQ�OHDGV�WR�LQFRUUHFW�VHPDQWLFV

>&RQNOLQ������D@��7KH�TXHVWLRQ�UHPDLQV�DV�WR�ZKLFK�RI�WKH�PRGHO�EDVHG�OLQNV�DUH�XVHIXO�

$V�GLVFXVVHG�HDUOLHU��VHH�VHFWLRQ�������WKH�XVHIXOQHVV�RI�VSHFLILF�OLQNV�ZRXOG�GHSHQG�RQ
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WKH�TXHVWLRQV�ZKLFK�LQ�WXUQ�GHSHQGV�RQ�WKH�VWUXFWXUH�RI�WKH�GRPDLQ��7KH�UHVXOWV�DQG

DFFHVV�ORJ�GDWD�VXJJHVW�WKH�IROORZLQJ�

•� $�XVHIXO�OLQN�PD\�EH�IURP�DQ�HQWLW\�WKDW�VHUYHV�DV�DQ�LQGH[�RU�D�WDEOH�RI�FRQWHQWV�IRU

WKH�GHVWLQDWLRQ�HQWLW\�H�J���WKH�OLQN�IURP�>7RSLF@�WR�>0HHWLQJ@�ZDV�DFFHVVHG�WKH�PRVW

�VHH�VHFWLRQ�������7KH�>7RSLF@�HQWLW\�VHUYHV�DV�DQ�LQGH[�IRU�WKH�FRQWHQWV�RI�WKH�PHHWLQJ

LQIRUPDWLRQ�

•� /LQNV�WR�D�FKURQRORJLFDOO\�RUGHUHG�GHVWLQDWLRQ�HQWLW\�PD\�EH�XVHIXO�WR�DQVZHU

TXHVWLRQV�DERXW�WKH�FXUUHQW�WLPHIUDPH�³:KLFK�ZDV�WKH�PRVW�UHFHQW�«´�RU�³ZKDW�ZDV

WKH�ODWHVW�«´�H�J���OLQNV�WR�>0HHWLQJ@�

•� /LQN�UHSUHVHQWLQJ�D�OH[LFDO�UHODWLRQVKLS�PD\�EH�XVHIXO�LI�LW�ZHUH�HDV\�WR�ILQG�D�OH[LFDO

PDWFK�H�J���>7RSLF@�WR�>0HHWLQJ@�H[FHSW�IRU�WKH�TXHVWLRQ���/H[LFDO�3DVW��VHH�VHFWLRQ

����

&RPELQLQJ�/LQNLQJ�	�6HDUFK

7\SLFDOO\��D�³UHDO´�V\VWHP�ZRXOG�FRPELQH�ERWK�OLQNLQJ�DQG�NH\ZRUG�VHDUFK�

$OWKRXJK�UHODWLRQVKLS�OLQNV�DUH�XVHIXO��WKHUH�DUH�VRPH�FDVHV��H�J���WKH�TXHVWLRQ

��/H[LFDO�3DVW��ZKHUH�XVHUV�PD\�KDYH�GLIILFXOW\�LQ�ORFDWLQJ�DQ�DSSURSULDWH�OLQN�DQG

DGGLWLRQDO�WLPH�LV�VSHQW�EURZVLQJ�WKURXJK�WKH�GRFXPHQWDWLRQ��VHH�VHFWLRQ�������,Q

DGGLWLRQ��/LQN(5�DFFHVV�ORJV�VKRZHG�WKDW�VXEMHFWV�DFFHVVHG�PRUH�HQWLWLHV�DQG�OLQNV�LQ�WKH

SDVW�RYHU�FXUUHQW�TXHVWLRQV��VHH�VHFWLRQ�������6XEMHFWV�ZHUH�FRUUHVSRQGLQJO\�VORZHU�LQ

SDVW�RYHU�FXUUHQW�TXHVWLRQV��VHH�VHFWLRQ���������&RQVLGHULQJ�WKDW�SDVW�LQIRUPDWLRQ�LV�OHVV

OLNHO\�WR�EH�OLQNHG�WR�FXUUHQW�LQIRUPDWLRQ�DV�FRPSDUHG�WR�RWKHU�UHFHQW�LQIRUPDWLRQ��WKLV
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VXJJHVWV�WKDW�D�VHDUFK�IDFLOLW\�VKRXOG�EH�DGGHG�WR�OLQNLQJ��/LQN(5�FDQ�HDVLO\�EH�H[WHQGHG

WR�SURYLGH�D�NH\ZRUG�VHDUFK�FDSDELOLW\�LQ�DGGLWLRQ�WR�WKH�OLQNV�

)LHOG�6WXG\

7KH�LVVXHV�RI�UDLVHG�UHJDUGLQJ�WKH�H[WHUQDO�YDOLGLW\�RI�WKH�UHVXOWV�SURYLGH�VWURQJ

PRWLYDWLRQV�IRU�ILHOG�VWXGLHV��VHH�VHFWLRQ���������([SHULPHQWDO�DQG�ILHOG�UHVHDUFK

FRPSOHPHQW��QRW�VXSSOHPHQW��HDFK�RWKHU�LQ�D�UHVHDUFK�SURJUDP�ZKRVH�DLP�LV�WR�REWDLQ

WKH�WULDQJXODWLRQ�RI�UHVXOWV�XVLQJ�GLIIHUHQW�PHWKRGRORJLHV�>6DFNHWW�	�/DUVRQ������@�

+DYLQJ�HVWDEOLVKHG�WKH�XVHIXOQHVV�RI�WKH�PRGHO�EDVHG�UHODWLRQVKLS�OLQNV�LQ�D�FRQWUROOHG

HQYLURQPHQW��WKH�QH[W�VWHS�ZRXOG�EH�D�ILHOG�VWXG\�RI�WKH�XVH�RI�/LQN(5��7KH�WRRO�LV�HDVLO\

SRUWDEOH�VLQFH�LW�LV�GHYHORSHG�XVLQJ�3HUO�DQG�XVHV�$6&,,�ILOHV�LQVWHDG�RI�D�GDWDEDVH

V\VWHP�WR�UHFRUG�WKH�HQWLWLHV�DQG�UHODWLRQVKLSV��6LQFH�LW�LV�D�ZHE�EDVHG�DSSOLFDWLRQ��LW�LV

DOVR�HDVLO\�DFFHVVLEOH��7KLV�PDNHV�LW�DPHQDEOH�WR�ILHOG�UHVHDUFK�ZKHUH�FRQVLGHUDEOH

IOH[LELOLW\�LV�UHTXLUHG��7KH�VWXG\�FRXOG�H[SORUH�D�QXPEHU�RI�LVVXHV�

��� 7KH�WUDGHRII�EHWZHHQ�FRVWV�DQG�EHQHILW�LQ�XVLQJ�WKH�V\VWHP�

��� ([DPLQH�WKH�W\SHV�RI�TXHVWLRQV�WKDW�FRPH�XS�LQ�WKH�³UHDO�ZRUOG´�RI�FRPPLWWHH�ZRUN�

,Q�WKH�H[SHULPHQWDO�VLWXDWLRQ��WKH�TXHVWLRQV�ZHUH�JHQHUDWHG�EDVHG�RQ�WKUHH�TXHVWLRQ

IDFWRUV��+RZ�GR�WKH�H[SHULPHQWDO�TXHVWLRQV�FRPSDUH�ZLWK�WKRVH�DVNHG�E\�DFWXDO

FRPPLWWHH�PHPEHUV"

��� )LQG�RXW�ZKLFK�OLQNV�DUH�PRUH�XVHIXO�WKDQ�RWKHUV�

��� (YDOXDWH�WKH�IHDWXUHV�RI�WKH�WRRO�WKDW�DUH�HDV\�RU�PRUH�GLIILFXOW�WR�XVH�

��� 6WXG\�WKH�XVH�RI�WKH�WRRO�QRW�RQO\�LQ�PHHWLQJ�SUHSDUDWLRQ�EXW�DOVR�LQ�DFWXDO�PHHWLQJV

LWVHOI�H�J���ZULWLQJ�PLQXWHV��ORRNXS�LQIRUPDWLRQ�DV�SDUW�RI�PHHWLQJ�IDFLOLWDWLRQ�HWF�
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$Q�LGHDO�FRPPLWWHH�IRU�VXFK�D�VWXG\�ZRXOG�KDYH�JHQHUDWHG�D�FRQVLGHUDEOH�DPRXQW

RI�LQWHUUHODWHG�LQIRUPDWLRQ��ZKHUH�PHPEHUV�KDYH�WR�SUHSDUH�IRU�WKH�PHHWLQJV�E\

H[DPLQLQJ�WKHVH�UHODWLRQVKLSV��)RU�H[DPSOH��ZH�FRXOG�FRQVLGHU�DQ�DFDGHPLF�FRPPLWWHH

ZRUNLQJ�RQ�DQ�DFFUHGLWDWLRQ�SURFHVV�RU�D�FRPPLWWHH�ZRUNLQJ�RQ�HVWDEOLVKLQJ�SURFHVVHV�LQ

D�VRIWZDUH�FRPSDQ\��'DWD�FDQ�EH�FROOHFWHG�WKURXJK�D�FRPELQDWLRQ�RI�XVDJH�ORJ

LQIRUPDWLRQ��GLUHFW�REVHUYDWLRQ�RI�PHHWLQJV��LQWHUYLHZV��DQG�TXHVWLRQQDLUHV�

'HSOR\PHQW�RI�/LQN(5��&RVW�%HQHILW�$QDO\VLV�

2QH�RI�WKH�FKDOOHQJHV�RI�VXFFHVVIXOO\�GHSOR\LQJ�D�WRRO�WR�VXSSRUW�FRRSHUDWLYH

DFWLYLW\�LV�WR�RYHUFRPH�WKH�GLVSDULW\�LQ�ZRUN�DQG�EHQHILW�>*UXGLQ������@�

³*URXSZDUH�DSSOLFDWLRQV�RIWHQ�UHTXLUH�DGGLWLRQDO�ZRUN�IURP�LQGLYLGXDOV�ZKR�GR�QRW

SHUFHLYH�D�GLUHFW�EHQHILW�IURP�WKH�XVH�RI�WKH�DSSOLFDWLRQ´�

,Q�RUGHU�IRU�/LQN(5�WR�EH�XVHG��DSSURSULDWH�UHODWLRQVKLS�OLQNV�PXVW�EH�DYDLODEOH�IRU�XVH

E\�WKH�XVHUV��&UHDWLQJ�DQG�PDLQWDLQLQJ�WKH�OLQNV�FDQ�EH�WLPH�FRQVXPLQJ�DQG�WHGLRXV�LI

GRQH�PDQXDOO\��/LQN(5�FDQ�EH�H[WHQGHG�WR�DXWRPDWLFDOO\�JHQHUDWH�VRPH�W\SHV�RI�OLQNV�

/LQNV�IRU�OH[LFDO�UHODWLRQVKLSV�FDQ�EH�ORFDWHG�E\�XVLQJ�D�NH\ZRUG�VHDUFK�LQ�FRQMXQFWLRQ

ZLWK�WKH�LQIRUPDWLRQ�PRGHO�>$OODQ������@��>&OHDU\������@��7KXV��PDQXDO�HIIRUW�ZRXOG

RQO\�EH�UHTXLUHG�WR�DGG�OLQNV�IRU�VHPDQWLF�UHODWLRQVKLSV��ZKLFK�DUH�PXFK�OHVV�FRPPRQ�

*LYHQ�WKH�DGYDQWDJH�LQ�WDVN�FRPSOHWLRQ�WLPH�JDLQHG�E\�XVLQJ�WKH�OLQNV�RYHU�NH\ZRUG

VHDUFK��LW�VKRXOG�EH�EHQHILFLDO�WR�FUHDWH�WKHVH�OLQNV��6LQFH�WKH�FRPPLWWHH�ZRUN�H[WHQGV

RYHU�D�SHULRG�RI�WLPH��PHPEHUV�DUH�OLNHO\�WR�UHSHDWHGO\�DFFHVV�WKH�VDPH�LQIRUPDWLRQ�

7KXV��PDQXDO�OLQNLQJ�FDQ�EH�LQFRUSRUDWHG�LQWR�WKH�SURFHVV�RI�EURZVLQJ�VR�WKDW�PHPEHUV

PD\�EHQHILW�IURP�RWKHUV¶�H[SORUDWRU\�LQIRUPDWLRQ�VHHNLQJ��,Q�WKLV�ZD\��WKH�FRVWV�RI
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FUHDWLQJ�WKH�OLQNV�FDQ�EH�PLWLJDWHG�RYHU�WKH�PHPEHUV�ZKR�DFWXDOO\�VHHN�LQIRUPDWLRQ�

+RZHYHU��IXUWKHU�UHVHDUFK�ZLOO�EH�UHTXLUHG�WR�H[DPLQH�WKH�HIIHFW�RI�WKLV�WUDGHRII�RQ�WKH

DFFHSWDQFH�RI�VXFK�D�V\VWHP�

���� 6XPPDU\

,�KDYH�VKRZQ�WKH�XVHIXOQHVV�RI�UHODWLRQVKLS�OLQNV�LQ�VHHNLQJ�FRPPLWWHH

LQIRUPDWLRQ�DV�SDUW�RI�PHPEHU�SUHSDUDWLRQ��,�KDYH�DOVR�GLVFXVVHG�WKH�DSSOLFDWLRQ�RI

UHODWLRQVKLS�OLQNV�LQ�RWKHU�GRPDLQV��DQG�VXJJHVWHG�DUHDV�IRU�IXUWKHU�UHVHDUFK�

+RZHYHU��WKH\�VD\�³$�FDPHO�LV�D�KRUVH�SXW�WRJHWKHU�E\�D�FRPPLWWHH´J��6R��ZK\�FKRRVH

WR�VXSSRUW�PHHWLQJV�DQG�FRPPLWWHH�ZRUN��ZKLFK�KDYH�D�UHSXWDWLRQ�IRU�EHLQJ�D�VPRNH

VFUHHQ�WR�VKURXG�LQHSWLWXGH�DQG�LQFRPSHWHQFH"�7KH�PRWLYDWLRQ�LV�TXLWH�FOHDU�DV�SXW�IRUWK

LQ�>7URSPDQ������@�

³:KHWKHU�RQH�LV�LQ�WKH�KXPDQ�VHUYLFH�VHFWRU��WKH�JRYHUQPHQW�VHFWRU��RU�WKH

FRPPHUFLDO�VHFWRU��WKH�FHQWUDO�UHDVRQ�IRU�FRPLQJ�WRJHWKHU�LQ�D�FRPPLWWHH�RU

PHHWLQJ�LV�WR�WDNH�HIIHFWLYH�DQG�HIILFLHQW�DFWLRQ�WKDW�ZLOO�EH�RI�KLJK�TXDOLW\��7KDW

DFWLRQ��RI�FRXUVH��LV�GHFLVLRQ�PDNLQJ´�

7\SLFDOO\��WKH�TXDOLW\�RI�SUHSDUDWLRQ�DQG�VXSSRUW�QHHGHG�IRU�D�FRPPLWWHH�WR�DFKLHYH�KLJK

TXDOLW\�GHFLVLRQV�LV�YDVWO\�XQGHUHVWLPDWHG��ZKLFK�OHDGV�WR�IDLOXUH��ZRUN�IUXVWUDWLRQ��DQG�D

EDG�UHSXWDWLRQ�

7KH�ZRUN�,�KDYH�FRPSOHWHG�LV�RQO\�D�IUDFWLRQ�RI�ZKDW�LV�QHHGHG��$OWKRXJK�WKH

LGHDV�IRU�IXWXUH�ZRUN�DUH�VLJQLILFDQW��WKH\�DUH�EH\RQG�WKH�VFRSH�RI�WKLV�GLVVHUWDWLRQ�

1HYHUWKHOHVV��,�KRSH�WKDW�LW�ZLOO�VHUYH�DV�D�VWDUWLQJ�SRLQW�IRU�IXUWKHU�UHVHDUFK�LQ�REMHFWLYHO\
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HYDOXDWLQJ�DQG�LPSURYLQJ�WKH�TXDOLW\�RI�LQIRUPDWLRQ�V\VWHPV�GHVLJQHG�WR�VXSSRUW�VXFK

JURXS�DFWLYLWLHV�
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$33(1',;�$

,1)250$7,21�02'(/�±�(17,7,(6�	�5(/$7,216+,36

7KH�LQIRUPDWLRQ�PRGHO�SUHVHQWV�HLJKW�HQWLWLHV�DQG�WKHLU�UHODWLRQVKLSV��(DFK�HQWLW\

KDV�D�QXPEHU�RI�DWWULEXWHV�ZKLFK�DUH�SUHVHQWHG�LQ�D�WDEOH�IROORZHG�E\�D�ILJXUH�VKRZLQJ

WKH�UHODWLRQVKLSV��UHFWDQJOHV�UHSUHVHQW�WKH�HQWLWLHV�DQG�WKH�UHODWLRQVKLSV�DUH�GLDPRQG

VKDSHG��

>&200,77((@

7KH�HQWLW\�KDV�WKH�IROORZLQJ�DWWULEXWHV�DQG�UHODWLRQVKLSV�

7LWOH 7KH�FRPPLWWHH�QDPH

85/ :RUOG�:LGH�:HE�DGGUHVV�IRU�WKH�FRPPLWWHH�KRPH�SDJH

&KDLU 1DPH�RI�WKH�FRPPLWWHH�FKDLUSHUVRQ

1HZV 1HZVJURXSV�DVVRFLDWHG�ZLWK�WKH�FRPPLWWHH

*URXS�(PDLO 0DLOLQJ�OLVWV�XVHG�E\�WKH�FRPPLWWHH

'HVFULSWLRQ %ULHI�VXPPDU\�RI�WKH�SXUSRVH�RI�WKH�FRPPLWWHH

1RWHV 1RWH�SDG�IRU�DWWDFKLQJ�LQIRUPDO�QRWHV�WR�WKH�LQIRUPDWLRQ�
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7RSLF

&RPPLWWHH

6XE
&RPPLWWHH

$FWLRQ 3HRSOH

)LOH

0HHWLQJ

&RPPLWWHH

GHWDLO

UHIHUVKDV

FRQGXFWVGLVFXVVHV

PDGH�RISURGXFHV

5ROH

KDV

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�>&RPPLWWHH@�HQWLW\
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>68%�&200,77((@

7KH�LQIRUPDWLRQ�DERXW�WKH�VXE�FRPPLWWHHV�RI�D�FRPPLWWHH�LV�VXPPDUL]HG�LQ�WKLV

HQWLW\�

7LWOH 7KH�QDPH�RI�WKH�VXE�FRPPLWWHH

85/ :RUOG�:LGH�:HE�DGGUHVV�IRU�WKH�FRPPLWWHH�KRPH�SDJH

&KDLU 1DPH�RI�WKH�VXE�FRPPLWWHH�FKDLUSHUVRQ�

1HZV 1HZVJURXSV�DVVRFLDWHG�ZLWK�WKH�VXE�FRPPLWWHH

*URXS�(PDLO 0DLOLQJ�OLVWV�XVHG�E\�WKH�VXE�FRPPLWWHH

'HVFULSWLRQ %ULHI�VXPPDU\�RI�WKH�SXUSRVH�RI�WKH�VXE�FRPPLWWHH

1RWHV 1RWH�SDG�IRU�XVH�E\�WKH�PHPEHUV�WR�DWWDFK�LQIRUPDO�QRWHV�WR

WKH�LQIRUPDWLRQ�
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7RSLF

&RPPLWWHH

6XE
&RPPLWWHH

$FWLRQ 3HRSOH

)LOH

0HHWLQJ

6XE�&RPPLWWHH

EHORQJV
WR

UHIHUVGHWDLO

FRQGXFWVGLVFXVVHV

PDGH�RISURGXFHV

5ROH

KDV

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�6XE�&RPPLWWHH�HQWLW\
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>3(23/(@

7KLV�HQWLW\�UHSUHVHQWV�WKH�FRPPLWWHH�SDUWLFLSDQWV�DQG�KDV�WKH�IROORZLQJ�DWWULEXWHV

DQG�UHODWLRQVKLSV�

1DPH 0HPEHU¶V�IXOO�QDPH

$GGUHVV 3RVWDO�PDLOLQJ�DGGUHVV

6KRUWQDPH &RPPRQO\�XVHG�VKRUW�QDPH��DOLDV��IRU�WKH�PHPEHU�

(PDLO (PDLO�DGGUHVV

85/ :RUOG�:LGH�:HE�DGGUHVV

6WDUW�'DWH 'DWH�RQ�ZKLFK�WKH�PHPEHU�MRLQHG�WKH�FRPPLWWHH

(QG�'DWH (QG�RI�WKH�PHPEHU¶V�WHUP�RQ�WKH�FRPPLWWHH

6WDWXV 3DVW�RU�FXUUHQW�PHPEHU

1RWHV 1RWH�SDG�IRU�XVH�E\�WKH�PHPEHUV�WR�DWWDFK�LQIRUPDO�QRWHV�WR�WKH

LQIRUPDWLRQ�
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7RSLF

&RPPLWWHH

6XE
&RPPLWWHH

$FWLRQ 3HRSOH

)LOH

0HHWLQJ

3HRSOH

PHPEHUV

RZQLQ

DWWHQGGLVFXVV

GHWDLOZRUN�RQ

5ROH

SOD\

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�>3HRSOH@�HQWLW\
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>52/(@

7KLV�HQWLW\�VXPPDUL]HV�WKH�GLIIHUHQW�UROHV�SOD\HG�E\�WKH�FRPPLWWHH�SHRSOH�DQG�KDV

WKH�IROORZLQJ�DWWULEXWHV�DQG�UHODWLRQVKLSV�

7LWOH 7LWOH�RI�WKH�UROH

'XWLHV 5HVSRQVLELOLWLHV�RI�WKH�SHUVRQ�SOD\LQJ�WKH�UROH
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&RPPLWWHH

6XE
&RPPLWWHH

5ROH
3HRSOH

5ROH

IRU

IRU

SOD\HG
E\

GHWDLO

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�>5ROH@�HQWLW\
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>723,&@

7KH�WRSLFV�GLVFXVVHG�E\�WKH�FRPPLWWHH�KDYH�WKH�IROORZLQJ�DWWULEXWHV�DQG

UHODWLRQVKLSV�

7LWOH 6KRUW�WLWOH�IRU�WKH�WRSLF

2ZQHU 0HPEHU�ZKR�LV�UHVSRQVLEOH�IRU�WKH�WRSLF

3DUWLFLSDQWV 0HPEHUV�ZKR�DUH�DFWLYHO\�ZRUNLQJ�RQ�WKH�WRSLF

'HVFULSWLRQ 'HWDLOHG�GHVFULSWLRQ�RI�WKH�WRSLF

6WDUW�'DWH 7KH�WRSLF�ZDV�ILUVW�LQWURGXFHG�RQ�WKLV�GDWH

(QG�'DWH 'LVFXVVLRQV�RQ�WKH�WRSLF�FRPSOHWHG�

1RWHV 1RWH�SDG�IRU�XVH�E\�WKH�PHPEHUV�WR�DWWDFK�LQIRUPDO�QRWHV�WR

WKH�LQIRUPDWLRQ�



���

7RSLF

&RPPLWWHH

6XE
&RPPLWWHH

$FWLRQ 3HRSOH

)LOH

0HHWLQJ

7RSLF

GLVFXVVHG

UHIHUVGLVFXVVHG

DJHQGDGHWDLO

RZQHUUHVXOWV
LQ

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�>7RSLF@�HQWLW\



���

>$&7,21@

$FWLRQ�LWHPV�DUH�WUDFNHG�WR�IROORZ�WKH�SURJUHVV�RI�WKH�FRPPLWWHH�ZRUN��7KH

DWWULEXWHV�DQG�UHODWLRQVKLSV�RI�WKH�HQWLW\�DUH�JLYHQ�EHORZ�

7LWOH 6KRUW�WLWOH�RI�WKH�DFWLRQ�LWHP

85/ :RUOG�:LGH�:HE�DGGUHVV�IRU�DQ\�GRFXPHQWV�GHVFULELQJ

WKH�DFWLRQ�LWHP

2ZQHU 0HPEHU�WR�ZKRP�WKH�LWHP�KDV�EHHQ�DVVLJQHG�

6WDUW�'DWH 7KH�LWHP�ZDV�FUHDWHG�RQ�WKLV�GDWH�

(QG�'DWH $FWLRQ�LWHP�ZDV�FORVHG�RQ�WKLV�GDWH�

$EVWUDFW %ULHI�GHVFULSWLRQ�RI�WKH�DFWLRQ�LWHP�

3DUWLFLSDQWV 0HPEHUV�ZKR�DUH�ZRUNLQJ�RQ�WKH�LWHP�

'XH 'XH�GDWH

3ULRULW\ ��KLJK������ORZ�

6WDWXV ,QGLFDWHV�WKH�VWDWXV�RI�WKH�LWHP��SHQGLQJ��FRPSOHWH�

ZDLWLQJ�RQ��

1RWHV 1RWH�SDG�IRU�XVH�E\�WKH�PHPEHUV�WR�DWWDFK�LQIRUPDO�QRWHV

WR�WKH�LQIRUPDWLRQ�



���

7RSLF

&RPPLWWHH

6XE
&RPPLWWHH

$FWLRQ 3HRSOH

)LOH

0HHWLQJ

$FWLRQ

IRU

UHIHUVIRU

WDNHQ�LQIRU

RZQHUGHWDLO

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�>$FWLRQ@�HQWLW\
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7KH�IROORZLQJ�DWWULEXWHV�DQG�UHODWLRQVKLSV�VXPPDUL]H�FRPPLWWHH�PHHWLQJ

LQIRUPDWLRQ�

'DWH 0HHWLQJ�GDWH

/RFDWLRQ /RFDWLRQ�RI�WKH�PHHWLQJ

7LPH 0HHWLQJ�WLPH�

85/ :RUOG�:LGH�:HE�DGGUHVV�IRU�WKH�PHHWLQJ�LQIRUPDWLRQ�SDFNHW�

$JHQGD�,QIRUPDWLRQ 6KRUW�VWULQJ�KLJKOLJKWLQJ�WKH�DJHQGD

$JHQGD�85/ :RUOG�:LGH�:HE�DGGUHVV�IRU�WKH�DJHQGD

0LQXWHV�,QIRUPDWLRQ 6KRUW�VWULQJ�KLJKOLJKWLQJ�WKH�PLQXWHV

0LQXWHV�85/ :RUOG�:LGH�:HE�DGGUHVV�IRU�WKH�PLQXWHV

1RWHV 1RWH�SDG�IRU�XVH�E\�WKH�PHPEHUV�WR�DWWDFK�LQIRUPDO�QRWHV�WR�WKH

LQIRUPDWLRQ�



���

7RSLF

&RPPLWWHH

6XE
&RPPLWWHH

$FWLRQ 3HRSOH

)LOH

0HHWLQJ

0HHWLQJ

IRU

UHIHUVIRU

GHWDLODJHQGD

DWWHQGHHVUHVXOWV
LQ

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�>0HHWLQJ@�HQWLW\



���

>),/(@

7KH�)LOH�HQWLW\�UHFRUGV�WKH�GRFXPHQWV�SURGXFHG�E\�WKH�FRPPLWWHH�DQG�KDV�WKH

IROORZLQJ�DWWULEXWHV�DQG�UHODWLRQVKLSV�

7LWOH 6KRUW�WLWOH�IRU�WKH�GRFXPHQW

85/ :RUOG�:LGH�:HE�DGGUHVV�IRU�WKH�GRFXPHQW

$EVWUDFW %ULHI�DEVWUDFW�RI�WKH�GRFXPHQW�FRQWHQWV

2ZQHU 0HPEHU�ZKR�RZQV�WKH�GRFXPHQW

3DUWLFLSDQWV 0HPEHUV�ZKR�DUH�ZRUNLQJ�RQ�WKH�GRFXPHQW

6WDUW�'DWH 'DWH�WKH�GRFXPHQW�ZDV�VWDUWHG�RQ

(QG�'DWH &RPSOHWLRQ�GDWH�RI�WKH�GRFXPHQW�

1RWHV 1RWH�SDG�IRU�XVH�E\�WKH�PHPEHUV�WR�DWWDFK�LQIRUPDO

QRWHV�WR�WKH�LQIRUPDWLRQ�



���

7RSLF

&RPPLWWHH

6XE
&RPPLWWHH

$FWLRQ 3HRSOH

)LOH

0HHWLQJ

)LOH

IRU

GHWDLOIRU

UHIHUUHGDJHQGD

RZQHUUHIHUUHG

)LJXUH�$���,QIRUPDWLRQ�PRGHO�IRU�>)LOH@�HQWLW\
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7R\VZRUWK�LV�D�ODUJH�FKDLQ�VHOOLQJ�FKLOGUHQ¶V�WR\V��YLGHR�DQG�FRPSXWHU�JDPHV��7KH

FRPSDQ\�KDV�D�ODUJH��GLVWULEXWHG�QHWZRUN�RI�VWRUHV�WKURXJKRXW�WKH�FRXQWU\��7KH�VSRUWV�WR\

VHULHV��IHDWXULQJ�WR\V�DERXW�GLIIHUHQW�VSRUWV��EDVHEDOO��EDVNHWEDOO��IRRWEDOO��VRFFHU��DQG

KRFNH\��KDV�EHHQ�RQH�RI�WKH�PRVW�VXFFHVVIXO�VHW�RI�WR\V�IRU�WKH�FRPSDQ\��7KHVH�WR\V�KDYH

EHHQ�YHU\�SRSXODU�ZLWK�FKLOGUHQ��2EVHUYLQJ�WKH�LQFUHDVHG�LQWHUHVW�LQ�J\PQDVWLFV�DPRQJ

FKLOGUHQ��HVSHFLDOO\�VLQFH�WKH�2O\PSLF�JDPHV��WKH�QHZ�SURGXFWV�GLYLVLRQ�RI�WKH�FRPSDQ\

LV�ZRUNLQJ�RQ�H[SDQGLQJ�WKH�VSRUWV�WR\�VHULHV�WR�LQFOXGH�WR\V�RQ�J\PQDVWLFV��7KH

FRPSDQ\�KDV�EHHQ�ORRNLQJ�LQWR�WKH�PDUNHW�IRU�VXFK�SURGXFWV�DQG�KDV�FRQGXFWHG�VHYHUDO

VXUYH\V�DQG�WULDOV�RYHU�WKH�SDVW�\HDU��%DVHG�RQ�WKLV�LQIRUPDWLRQ�WKH\�IHHO�WKDW�WKH�PDUNHW

LV�JRRG�IRU�VXFK�WR\V�

7KH�3URGXFW�5HYLHZ�&RPPLWWHH�KDV�EHHQ�DVNHG�WR�H[DPLQH�WKH�SURSRVDO�IRU�WKH

QHZ�SURGXFW�OLQH��7KH�FRPPLWWHH�LV�PDGH�XS�RI�PHPEHUV�RI�GLIIHUHQW�GHSDUWPHQWV�ZKR

H[SORUH�WKHVH�SURSRVDOV�DQG�PDNH�GHFLVLRQV�RQ�WKH�LGHDV�WR�EH�LPSOHPHQWHG��7KH



���

FRPPLWWHH�UHSRUWV�GLUHFWO\�WR�WKH�FKDLUSHUVRQ�DQG�ERDUG�RI�GLUHFWRUV��&RPPLWWHH�PHPEHUV

VHUYH�IRU�D�SHULRG�RI�XS�WR�WZR�\HDUV�DOORZLQJ�IRU�IUHVK�LGHDV�DQG�RXWORRN��7KH�PHPEHUV

RI�WKH�FRPPLWWHH�RIWHQ�OHDYH�VRRQHU��7KLV�QHFHVVLWDWHV�WKH�FRPPLWWHH�WR�SUHVHUYH�D

³FRPPLWWHH�PHPRU\´��7KH�FRPPLWWHH�KDV�EHHQ�PHHWLQJ�UHJXODUO\�VLQFH�-DQXDU\�������,W

KDV�EHHQ�NHHSLQJ�WUDFN�RI�LWV�LQIRUPDWLRQ�VLQFH�-XQH������RQO\�

'LVFXVVLRQV�RQ�WKH�FXUUHQW�LVVXH�KDYH�EHHQ�JRLQJ�RQ�IRU�WKH�ODVW�VL[�PRQWKV�

6HYHUDO�VXEFRPPLWWHHV�ZHUH�IRUPHG�WR�LQYHVWLJDWH�WKH�GLIIHUHQW�DOWHUQDWLYHV�SURSRVHG�E\

WKH�QHZ�SURGXFWV�GLYLVLRQ�IRU�WKH�GHVLJQ��PDQXIDFWXUH��GLVWULEXWLRQ��DQG�WULDOV�RI�WKH�WR\V�

7KH\�DUH�QRZ�UHDG\�WR�UHSRUW�WKHLU�ILQGLQJV�WR�WKH�HQWLUH�FRPPLWWHH�LQ�RUGHU�WR�PDNH�D

GHFLVLRQ�RQ�GHYHORSLQJ�WKH�WR\V�
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7KH�&,6�&XUULFXOXP�&RPPLWWHH�LV�UHVSRQVLEOH�IRU�UHYLHZLQJ�DQG�LPSURYLQJ�WKH

FRXUVHV�RIIHUHG�E\�WKH�GHSDUWPHQW���)URP�KHUH�\RX�FDQ�DFFHVV�RIILFLDO�FRXUVH�V\OODEL�

DUFKLYDO�UHFRUGV�RI�WKH�&XUULFXOXP�&RPPLWWHH�GXULQJ�WKH���������DFDGHPLF�\HDUV��DQG

LQVWUXFWLRQV�DERXW�KRZ�WR�SUHSDUH�IRU�SURSRVLQJ�D�QHZ�FXUULFXODU�SURJUDP�RU�D�QHZ

FRXUVH�

2IILFLDO�&RXUVH�6\OODEL

7KH�RIILFLDO�V\OODEL�IRU�DOO�&,6�FRXUVHV�ZLOO�VRRQ�EH�DYDLODEOH�KHUH����$�VXEVHW�RI

VDPSOH�V\OODEL�DUH�DYDLODEOH�QRZ���,Q�WKHVH�V\OODEL��WKH�FRXUVH�REMHFWLYHV�VWULYH�WR�FDSWXUH

LQWHQGHG�OHDUQLQJ�RXWFRPHV���7KH\�XVH�WKH�IROORZLQJ�WHUPLQRORJ\�WR�GHVFULEH�IDPLOLDULW\

OHYHO��PRVW�WR�OHDVW��ZLWK�UHVSHFW�WR�YDULRXV�NLQGV�RI�PDWHULDO�DQG�SURFHGXUHV�

•� 0DVWHU\�PHDQV�WKH�VWXGHQW�ZLOO�EH�DEOH�WR�H[KLELW�NQRZOHGJH�RI�WKH�PDWHULDO�DQG�RU

VNLOO�ZLWK�WKH�SURFHGXUH��LQ�D�QHZ�EXW�DSSURSULDWH�FRQWH[W��HYHQ�ZKHQ�QRW�LQVWUXFWHG�WR

GR�VR�



���

•� )DPLOLDULW\�PHDQV�WKH�VWXGHQW�ZLOO�EH�DEOH�WR�DQVZHU�TXHVWLRQV�DERXW�WKH�PDWHULDO

DQG�RU�WR�XVH�WKH�SURFHGXUH��LQ�D�QHZ�EXW�DSSURSULDWH�FRQWH[W��ZKHQ�LQVWUXFWHG�WR�GR

VR�

•� ([SRVXUH�PHDQV�WKH�VWXGHQW�ZLOO�KDYH�KHDUG�WKH�WHUP�DQG�RU�VHHQ�WKH�SURFHGXUH��EXW

PD\�QRW�EH�DEOH�WR�GLVFXVV�RU�XVH�LW�HIIHFWLYHO\�ZLWKRXW�IXUWKHU�LQVWUXFWLRQ�

&RPSXWHU�VFLHQFH�DQG�HQJLQHHULQJ�FRYHUV�WKH�JHQHUDO�SUREOHP�RI�PDNLQJ�SUHFLVH

GHVFULSWLRQV�RI��WKLQJV���VWDWLF�VLWXDWLRQV��G\QDPLF�EHKDYLRUV��SURFHGXUHV��SURFHVVHV�

UHODWLRQVKLSV��DVVHUWLRQV��SURRIV��MXVW�DERXW�DQ\WKLQJ��7KH�ODQJXDJHV�DQG�QRWDWLRQV�XVHG�LQ

WKHVH�GHVFULSWLRQV�DUH�WKHPVHOYHV�REMHFWV�RI�DWWHQWLRQ��7KHUHIRUH��VRPH�FRXUVH�REMHFWLYHV

XVH�WKH�IROORZLQJ�WHUPLQRORJ\�IRU�VNLOO�OHYHO��OHDVW�WR�PRVW��WR�GHVFULEH�D�VWXGHQW
V�IDFLOLW\

LQ�GHDOLQJ�ZLWK�YDULRXV�ODQJXDJHV�DQG�QRWDWLRQV�

•� 5HDGLQJ�PHDQV�WKH�VWXGHQW�ZLOO�EH�DEOH�WR�UHFRJQL]H�D�V\QWDFWLFDOO\�DQG�VHPDQWLFDOO\

ZHOO�IRUPHG�LQVWDQFH�RI�WKH�QRWDWLRQ��WR�XQGHUVWDQG�LWV�PHDQLQJ�

•� 8VLQJ�PHDQV�WKH�VWXGHQW�ZLOO�EH�DEOH�WR�UHDG�WKH�QRWDWLRQ��DQG�ZLOO�EH�DEOH�WR�DSSO\

WKDW�XQGHUVWDQGLQJ�WR�SHUIRUP�VRPH�WDVN�

•� :ULWLQJ�PHDQV�WKH�VWXGHQW�ZLOO�EH�DEOH�WR�XVH�WKH�QRWDWLRQ��DQG�ZLOO�EH�DEOH�WR�FUHDWH

QHZ�LQVWDQFHV�RI�LW�WR�SHUIRUP�VRPH�WDVN�

$UFKLYDO�,QIRUPDWLRQ

7KH�&XUULFXOXP�&RPPLWWHH�NHHSV�DQ�DUFKLYH�RI�WKH�PLQXWHV�DQG�DJHQGDV�IRU

PHHWLQJV�VLQFH�WKH�GXULQJ�WKH���������DFDGHPLF�\HDUV��DV�ZHOO�DV�WKH�QHZVJURXS�



���

1HZ�3URJUDPV�RU�&RXUVHV

$Q\�IDFXOW\�PHPEHU�ZKR�LV�LQWHUHVWHG�LQ�SURSRVLQJ�D�QHZ�SURJUDP�RU�QHZ�FRXUVH

VKRXOG�DQVZHU�WKH�UHOHYDQW�TXHVWLRQQDLUH�ILUVW��DQG�FRQWDFW�WKH�FKDLU�ZHOO�EHIRUH�SODQQLQJ

WR�DSSHDU�EHIRUH�WKH�&XUULFXOXP�&RPPLWWHH��7KHVH�TXHVWLRQQDLUHV�LQGLFDWH�ZKDW�LVVXHV

DUH�OLNHO\�WR�EH�UDLVHG�E\�WKH�&XUULFXOXP�&RPPLWWHH�LQ�DQ\�HYHQW���,W�LV�KHOSIXO�WR�KDYH

WKRXJKW�FDUHIXOO\�DERXW�WKHVH�TXHVWLRQV�LQ�DGYDQFH��DV�WKLV�H[SHGLWHV�WKH�SURFHVV

FRQVLGHUDEO\�
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$WWULEXWHV�IRU�HDFK�TXHVWLRQ�LV�LQGLFDWHG�LQ�FXUO\�EUDFH�IROORZHG�E\�WKH�HQWLWLHV�

7KH�IROORZLQJ�QRWDWLRQ�LV�XVHG�WR�UHSUHVHQW�WKH�DWWULEXWHV�

^(���(QWLWLHV��7���7LPHIUDPH���3DVW�RU�&XUUHQW���5���7\SH�RI�5HODWLRQVKLSV��/H[LFDO�RU

6HPDQWLF�`

1RWH��&RPPLWWHH�LV�D�FRPPRQ�HQWLW\�IRU�DOO�WKH�TXHVWLRQV��$OVR�WKH�FRUUHFW�DQVZHU�WR

HDFK�TXHVWLRQ�LV�LQGLFDWHG�LQ�EROG�DW�WKH�HQG�RI�HYHU\�TXHVWLRQ�

� ^( 3HRSOH�0HHWLQJ��7 &XUUHQW��5 /H[LFDO`

D��� ,V�%UXFH�7XUQHU�D�PHPEHU�RI�WKH�UHYLHZ�FRPPLWWHH�LQ�WKLV�\HDU�������"��<�1��<

E��� ,V�0DU\�)U\�D�PHPEHU�RI�WKH�UHYLHZ�FRPPLWWHH�LQ�WKLV�\HDU�������"��<�1��<

F��� ,V�-DFN�6FKXOW]�D�PHPEHU�RI�WKH�UHYLHZ�FRPPLWWHH�LQ�WKLV�\HDU�������"��<�1��<

G��� ,V�-XOLDQ�:LOOLDPV�D�PHPEHU�RI�WKH�UHYLHZ�FRPPLWWHH�LQ�WKLV�\HDU�������"��<�1��1



���

� ^( 0HHWLQJ�7RSLF��7 3DVW��5 /H[LFDO`

D��� :KDW�LV�WKH�GDWH�RI�WKH�HDUOLHVW�PHHWLQJ�DQQRXQFLQJ�WKH�FKDQJHRYHU�RI�WKH

FRPPLWWHH�IURP�ROG�PHPEHUV�WR�QHZ�PHPEHUV"���������

E���:KDW�LV�WKH�GDWH�RI�WKH�HDUOLHVW�PHHWLQJ�LQ�ZKLFK�LW�ZDV�DQQRXQFHG�WKDW�WKH�ERDUG�RI

GLUHFWRUV�FRPPHQGHG�WKH�FRPPLWWHH�IRU�LWV�ZRUN"�������

F��� :KDW�LV�WKH�GDWH�RI�WKH�HDUOLHVW�PHHWLQJ�DQQRXQFLQJ�WKH�FRQVWUXFWLRQ�RI�WKH�QHZ

RIILFH�EXLOGLQJ�IRU�WKH�GHYHORSPHQW�WHDP"�������

G���:KDW�LV�WKH�GDWH�RI�WKH�HDUOLHVW�PHHWLQJ�DQQRXQFLQJ�WKH�DYDLODELOLW\�RI�GLVFRXQW

FRXSRQV�IRU�EX\LQJ�&KULVWPDV�WR\V"���������

� ^( $FWLRQ�7RSLF��7 &XUUHQW��5 6HPDQWLF`

D��� ,V�WKH�DFWLRQ�LWHP�WR�HYDOXDWH�WKH�SRPPHO�KRUVH�GHVLJQ�VWLOO�RSHQ"�<�1��1

E��� ,V�WKH�DFWLRQ�LWHP�WR�FUHDWH�D�ZHE�DGYHUWLVLQJ�VXEFRPPLWWHH�VWLOO�RSHQ"�<�1��1

F��� ,V�WKH�DFWLRQ�LWHP�WR�HQWHU�VXUYH\�UHVXOWV�LQWR�WKH�V\VWHP�VWLOO�RSHQ"�<�1��1

G��� ,V�WKH�DFWLRQ�LWHP�WR�FUHDWH�D�FRQWHVW�IRU�WKH�GHVLJQ�RI�FORWKHV�IRU�QHZ�WR\V�VWLOO

RSHQ"�<�1��<

� ^( )LOH�0HHWLQJ��7 3DVW��5 6HPDQWLF`

D��� 'LG�WKH�UHYLHZ�FRPPLWWHH�GLVFXVV�WKH�J\PQDVWLFV�WR\V�SURSRVDO�GRFXPHQW�LQ�DQ\

PHHWLQJV"�<�1���<

E��� 'LG�WKH�UHYLHZ�FRPPLWWHH�GLVFXVV�WKH�ZHE�DGYHUWLVLQJ�SURSRVDO�GRFXPHQW�LQ�DQ\

PHHWLQJV"�<�1��<



���

F��� 'LG�WKH�UHYLHZ�FRPPLWWHH�GLVFXVV�WKH�$EUDFDGDEUD�SUHVV�UHOHDVH�GRFXPHQW�LQ�DQ\

PHHWLQJV"�<�1��<

G��� 'LG�WKH�UHYLHZ�FRPPLWWHH�GLVFXVV�WKH�3URGXFWV�DQG�6HUYLFHV�GRFXPHQW�LQ�DQ\

PHHWLQJV"�<�1��<

� ^( 6XE&RPPLWWHH�3HRSOH�5ROH�7RSLF��7 &XUUHQW��5 /H[LFDO`

H��� :KR�LV�WKH�FKDLU�RI�WKH�:HE�$GYHUWLVLQJ�VXEFRPPLWWHH"�%RE�9DVVLOL

I��� :KR�LV�WKH�FKDLU�RI�WKH�&RVWXPH�'HVLJQ�VXEFRPPLWWHH"��-RVH�*RQ]DOHV

J���:KR�LV�WKH�FKDLU�RI�WKH�7R\�'HVLJQ�VXEFRPPLWWHH"��)O\QQ�&RQFHUW

K���:KR�LV�WKH�FKDLU�RI�WKH�3ULFLQJ�6WUXFWXUH�VXEFRPPLWWHH"�.XUW�3ULFH

� ^( 6XE&RPPLWWHH�3HRSOH�$FWLRQ�7RSLF��7 &XUUHQW��5 6HPDQWLF`

D��� ,V�%RE�9DVVLOL�DVVLJQHG�DQ\�DFWLRQ�LWHPV�IRU�WKH�ZHE�DGYHUWLVLQJ�VXEFRPPLWWHH"

�<�1��<

E��� ,V�-RVH�*RQ]DOHV�DVVLJQHG�DQ\�DFWLRQ�LWHPV�IRU�WKH�FRVWXPH�GHVLJQ�VXEFRPPLWWHH"

�<�1���<

F��� ,V�)O\QQ�&RQFHUW�DVVLJQHG�DQ\�DFWLRQ�LWHPV�IRU�WKH�WR\�GHVLJQ�VXEFRPPLWWHH"��<�1�

1

G��� ,V�3DP�(GO\�DVVLJQHG�DQ\�DFWLRQ�LWHPV�IRU�WKH�SULFLQJ�VWUXFWXUH�VXEFRPPLWWHH"

�<�1��1



���

� ^( 3HRSOH�7RSLF�0HHWLQJ�)LOH��7 3DVW��5 /H[LFDO`

D��� 'LG�%RE�9DVVLOL�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�ZHE�EDVHG�DGYHUWLVLQJ�RI�WKH

J\PQDVWLFV�WR\V"�<�1��<

E��� 'LG�-RVH�*RQ]DOH]�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�GHVLJQ�RI�FORWKHV�IRU�QHZ

WR\V"�<�1��<

F��� 'LG�)O\QQ�&RQFHUW�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�J\PQDVWLFV�WR\

VXUYH\V"�<�1��<

G��� 'LG�3DP�(GO\�DWWHQG�DOO�WKH�PHHWLQJV�GLVFXVVLQJ�WKH�SULFLQJ�VWUXFWXUH�IRU�WKH

J\PQDVWLFV�WR\V"�<�1��<

� ^( 7RSLF�3HRSOH�)LOH�0HHWLQJ��7 3DVW��5 6HPDQWLF`

D��� 'LG�%UXFH�7XUQHU�ZRUN�RQ�WKH�J\PQDVWLF�WR\V�SURSRVDO�GRFXPHQW"�<�1��<

E��� 'LG�0DU\�)U\�ZRUN�RQ�WKH�ZHE�DGYHUWLVLQJ�SURSRVDO�GRFXPHQW"�<�1��<

F��� 'LG�-RHO�)UDLOH\�ZRUN�RQ��WKH�$EUDFDGDEUD�SUHVV�UHOHDVH�GRFXPHQW"�<�1��<

G��� 'LG�3DP�(GO\�ZRUN�RQ�WKH�$EUDFDGDEUD�UHOHDVH�QRWHV�GRFXPHQW"�<�1��<



���
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D��� 'LG�%UXFH�:HLGH�DWWHQG�WKH�FXUULFXOXP�FRPPLWWHH�PHHWLQJV�RQ�$SULO���

����������������-DQXDU\���������������������DQG�2FWREHU���������

����������"��<�1�

E��� 'LG�%LOO�2JGHQ�DWWHQG�WKH�FXUULFXOXP�FRPPLWWHH�PHHWLQJV�RQ�)HEUXDU\

��������������������2FWREHU����������������������DQG�$SULO���������

���������"��<�1�

F��� 'LG�1HHODP�6RXQGDUDUDMDQ�DWWHQG�WKH�FXUULFXOXP�FRPPLWWHH�PHHWLQJV�RQ

0D\���������������������-DQXDU\���������������������DQG�-DQXDU\����

��������������"��<�1�

G��� 'LG�&KHU\O�<HDFN�DWWHQG�WKH�FXUULFXOXP�FRPPLWWHH�PHHWLQJV�RQ

1RYHPEHU����������������������2FWREHU����������������������DQG�0D\

������������������"��<�1�



���

�� �

D��� 'RHV�WKH�FXUULFXOXP�FRPPLWWHH�KDYH�D�VXEFRPPLWWHH�GLVFXVVLQJ�6RIWZDUH

6SLQH�FRXUVHV"��<�1�

E��� 'RHV�WKH�FXUULFXOXP�FRPPLWWHH�KDYH�D�VXEFRPPLWWHH�GLVFXVVLQJ�WKH

&DSVWRQH�'HVLJQ�&RXUVH"��<�1�

F��� 'RHV�WKH�FXUULFXOXP�FRPPLWWHH�KDYH�D�VXEFRPPLWWHH�GLVFXVVLQJ

,QWURGXFWRU\�&RXUVHV"��<�1�

G��� 'RHV�WKH�FXUULFXOXP�FRPPLWWHH�KDYH�D�VXEFRPPLWWHH�GLVFXVVLQJ�*UDSKLFV

&RXUVH�6HTXHQFH"��<�1�

�� �

D��� :DV�&KR�<X�&KLDQJ�D�PHPEHU�RI�WKH�FXUULFXOXP�FRPPLWWHH�LQ�WKH�ODVW

DFDGHPLF�\HDU������������������"��<�1�

E���:DV�:X�&KL�)HQJ�D�PHPEHU�RI�WKH�FXUULFXOXP�FRPPLWWHH�LQ�WKH�ODVW

DFDGHPLF�\HDU������������������"��<�1�

F��� :DV�)HQJ�=KDR�D�PHPEHU�RI�WKH�FXUULFXOXP�FRPPLWWHH�LQ�WKH�ODVW

DFDGHPLF�\HDU������������������"��<�1�

G���:DV�*DU\�3HUOPDQ�D�PHPEHU�RI�WKH�FXUULFXOXP�FRPPLWWHH�LQ�WKH�ODVW

DFDGHPLF�\HDU������������������"��<�1�
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&RXUVH�3DUWLFLSDQWV

2XU�JURXS�LV�VWXG\LQJ�KRZ�SHRSOH�XVH�FRPSXWHUV��7KLV�ZLOO�KHOS�XV�XQGHUVWDQG

KRZ�WR�PDNH�FRPSXWHU�VRIWZDUH�PRUH�XVHIXO�WR�SHRSOH��7R�GR�WKLV��ZH�QHHG�WKH�KHOS�RI

SHRSOH�OLNH�\RX��VR�WKDW�ZH�FDQ�REVHUYH�SHRSOH�ZKLOH�WKH\�GR�SDUWLFXODU�WDVNV�ZLWK

FRPSXWHUV��:H�DUH�DVNLQJ�\RX�WR�KHOS�XV�

:H�ZLOO�DVN�\RX�WR�SHUIRUP�D�WDVN�ZKHUH�\RX�DQVZHU�TXHVWLRQV�DERXW�D�FRPPLWWHH

E\�VHHNLQJ�WKH�DQVZHUV�ZLWKLQ�WKH�FRPPLWWHH�GRFXPHQWDWLRQ��7KH�TXHVWLRQV�ZLOO�EH

GLVSOD\HG�LQ�D�ZLQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ�ZLWK�LQVWUXFWLRQV�RQ�WKH�GRFXPHQWDWLRQ�WR

XVH�WR�DQVZHU�WKH�TXHVWLRQ��$IWHU�FRPSOHWLQJ�WKLV�WDVN�ZH�ZLOO�DVN�\RX�VRPH�TXHVWLRQV

DERXW�\RXU�SUHIHUHQFHV��$W�WKH�HQG�RI�WKH�H[HUFLVH�ZH�ZLOO�KDYH�D�VKRUW�GHEULHILQJ�VHVVLRQ

WR�DQVZHU�DQ\�TXHVWLRQV�\RX�PD\�KDYH�
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:H�ZDQW�\RX�WR�XQGHUVWDQG�ZK\�ZH�QHHG�\RXU�KHOS��:H�ZDQW�\RXU�SDUWLFLSDWLRQ

WR�EH�D�FRRSHUDWLYH�YHQWXUH�ZLWK�XV�LQ�DGGLQJ�WR�RXU�XQGHUVWDQGLQJ�RI�KRZ�WR�PDNH

FRPSXWHUV�HDVLHU�WR�XVH��,I�\RX�KDYH�DQ\�TXHVWLRQV�DERXW�WKLV�GRFXPHQW��SOHDVH�DVN�XV�

7DVN�'HVFULSWLRQ��<RXU�WDVN�ZLOO�EH�WR�UHDG�DQG�DQVZHU�WKH�TXHVWLRQV�SUHVHQWHG�WR�\RX

RQ�WKH�FRPSXWHU�VFUHHQ��$V�\RX�SHUIRUP�WKLV�WDVN��SOHDVH�NHHS�WKH�IROORZLQJ�LQ�PLQG�

•� ,W�LV�QRW�\RX�ZKR�LV�EHLQJ�HYDOXDWHG�LQ�WKLV�VWXG\��LW�LV�WKH�PHWKRG�RI�DFFHVVLQJ�WKH

FRPPLWWHH�LQIRUPDWLRQ�WKDW�LV�EHLQJ�HYDOXDWHG�

•� 7KH�WLPH�LW�WDNHV�\RX�WR�DQVZHU�HDFK�TXHVWLRQ�ZLOO�EH�UHFRUGHG��VR�\RX�VKRXOG�WU\�WR

ZRUN�DV�TXLFNO\�DV�SRVVLEOH�ZLWKRXW�VDFULILFLQJ�DFFXUDF\��7KHUH�DUH�QR�VHW�VWDQGDUGV

IRU�\RXU�SHUIRUPDQFH�

1R�5LVNV��3DUWLFLSDWLRQ�LV�SXUHO\�YROXQWDU\�H[WUD�FUHGLW�RQO\��L�H���\RX�ZLOO�QRW�ORVH�FODVV

VWDQGLQJ��7KHUH�DUH�QR�ULVNV�LQYROYHG�

4XHVWLRQV��:H�ZLOO�DQVZHU�DQ\�TXHVWLRQV�\RX�KDYH�DERXW�WKH�WDVN�DIWHU�WKH�FRPSOHWLRQ�RI

WKH�H[HUFLVH��3OHDVH�GR�QRW�GLVFXVV�WKLV�ZLWK�RWKHUV�ZKR�PLJKW�SDUWLFLSDWH�LQ�WKLV�H[HUFLVH�

9ROXQWDU\�3DUWLFLSDWLRQ��3DUWLFLSDWLRQ�LQ�WKLV�H[HUFLVH�LV�YROXQWDU\��,I�\RX�GR�QRW�ZLVK

WR�SDUWLFLSDWH�\RX�KDYH�WKH�RSSRUWXQLW\�WR�HDUQ�WKH�H[WUD�FUHGLW�E\�FRPSOHWLQJ�WKH

DOWHUQDWLYH�H[HUFLVH�SURYLGHG�WR�\RX�LQ�FODVV�

&RQILGHQWLDOLW\��<RXU�SDUWLFLSDWLRQ�LQ�WKLV�H[HUFLVH�ZLOO�EH�NHSW�FRPSOHWHO\�FRQILGHQWLDO�
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3DLG�3DUWLFLSDQWV

2XU�JURXS�LV�VWXG\LQJ�KRZ�SHRSOH�XVH�FRPSXWHUV��7KLV�ZLOO�KHOS�XV�XQGHUVWDQG

KRZ�WR�PDNH�FRPSXWHU�VRIWZDUH�PRUH�XVHIXO�WR�SHRSOH��7R�GR�WKLV��ZH�QHHG�WKH�KHOS�RI

SHRSOH�OLNH�\RX��VR�WKDW�ZH�FDQ�REVHUYH�SHRSOH�ZKLOH�WKH\�GR�SDUWLFXODU�WDVNV�ZLWK

FRPSXWHUV��:H�DUH�DVNLQJ�\RX�WR�KHOS�XV�

:H�ZLOO�DVN�\RX�WR�SHUIRUP�D�WDVN�ZKHUH�\RX�DQVZHU�TXHVWLRQV�DERXW�D�FRPPLWWHH

E\�VHHNLQJ�WKH�DQVZHUV�ZLWKLQ�WKH�FRPPLWWHH�GRFXPHQWDWLRQ��7KH�TXHVWLRQV�ZLOO�EH

GLVSOD\HG�LQ�D�ZLQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ�ZLWK�LQVWUXFWLRQV�RQ�WKH�GRFXPHQWDWLRQ�WR

XVH�WR�DQVZHU�WKH�TXHVWLRQ��$IWHU�FRPSOHWLQJ�WKLV�WDVN��ZH�ZLOO�DVN�\RX�VRPH�TXHVWLRQV

DERXW�\RXU�SUHIHUHQFHV��$W�WKH�HQG�RI�WKH�H[HUFLVH��ZH�ZLOO�KDYH�D�VKRUW�GHEULHILQJ�VHVVLRQ

WR�DQVZHU�DQ\�TXHVWLRQV�\RX�PD\�KDYH�

:H�ZDQW�\RX�WR�XQGHUVWDQG�ZK\�ZH�QHHG�\RXU�KHOS��:H�ZDQW�\RXU�SDUWLFLSDWLRQ

WR�EH�D�FRRSHUDWLYH�YHQWXUH�ZLWK�XV�LQ�DGGLQJ�WR�RXU�XQGHUVWDQGLQJ�RI�KRZ�WR�PDNH

FRPSXWHUV�HDVLHU�WR�XVH��,I�\RX�KDYH�DQ\�TXHVWLRQV�DERXW�WKLV�GRFXPHQW��SOHDVH�DVN�XV�

7DVN�'HVFULSWLRQ��<RXU�WDVN�ZLOO�EH�WR�UHDG�DQG�DQVZHU�WKH�TXHVWLRQV�SUHVHQWHG�WR�\RX

RQ�WKH�FRPSXWHU�VFUHHQ��$V�\RX�SHUIRUP�WKLV�WDVN��SOHDVH�NHHS�WKH�IROORZLQJ�LQ�PLQG�

•� ,W�LV�QRW�\RX�ZKR�LV�EHLQJ�HYDOXDWHG�LQ�WKLV�VWXG\��LW�LV�WKH�PHWKRG�RI�DFFHVVLQJ�WKH

FRPPLWWHH�LQIRUPDWLRQ�WKDW�LV�EHLQJ�HYDOXDWHG�

•� 7KH�WLPH�LW�WDNHV�\RX�WR�DQVZHU�HDFK�TXHVWLRQ�ZLOO�EH�UHFRUGHG��VR�\RX�VKRXOG�WU\�WR

ZRUN�DV�TXLFNO\�DV�SRVVLEOH�ZLWKRXW�VDFULILFLQJ�DFFXUDF\��7KHUH�DUH�QR�VHW�VWDQGDUGV

IRU�\RXU�SHUIRUPDQFH�



���

1R�5LVNV��3DUWLFLSDWLRQ�LV�SXUHO\�YROXQWDU\��<RX�ZLOO�UHFHLYH�D�FRPSHQVDWLRQ�RI�����IRU

\RXU�SDUWLFLSDWLRQ��7KHUH�DUH�QR�ULVNV�LQYROYHG�

4XHVWLRQV��:H�ZLOO�DQVZHU�DQ\�TXHVWLRQV�\RX�KDYH�DERXW�WKH�WDVN�DIWHU�WKH�FRPSOHWLRQ�RI

WKH�H[HUFLVH��3OHDVH�GR�QRW�GLVFXVV�WKLV�ZLWK�RWKHUV�ZKR�PLJKW�SDUWLFLSDWH�LQ�WKLV�H[HUFLVH�

9ROXQWDU\�3DUWLFLSDWLRQ��3DUWLFLSDWLRQ�LQ�WKLV�H[HUFLVH�LV�YROXQWDU\�

&RQILGHQWLDOLW\��<RXU�SDUWLFLSDWLRQ�LQ�WKLV�H[HUFLVH�ZLOO�EH�NHSW�FRPSOHWHO\�FRQILGHQWLDO�
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&RPPLWWHHV�DUH�DQ�LQWHJUDO�SDUW�RI�RXU�VRFLHW\��,W�LV�DQ�DFFHSWHG�SURFHVV�IRU

LQYROYLQJ�D�JURXS�LQ�GHFLVLRQ�PDNLQJ�DQG�SUREOHP�VROYLQJ��7KH�SRZHU�RI�D�FRPPLWWHH

OLHV�LQ�LWV�HIIHFWLYHQHVV�DV�D�GHFLVLRQ�PDNLQJ�ERG\��&RPPLWWHHV�JHQHUDWH�D�FRQVLGHUDEOH

DPRXQW�RI�LQIRUPDWLRQ�RYHU�D�SHULRG�RI�WLPH��7KLV�LQIRUPDWLRQ�FDQ�EH�RUJDQL]HG�DQG

DFFHVVHG�LQ�PDQ\�ZD\V��,Q�WKLV�VHVVLRQ�\RX�ZLOO�EH�XVLQJ�IRXU�GLIIHUHQW�PHWKRGV�WR�DFFHVV

LQIRUPDWLRQ�DERXW�D�FRPPLWWHH��8VLQJ�HDFK�RI�WKHVH�PHWKRGV�\RX�ZLOO�EH�DVNHG�WR�ILQG

DQVZHUV�WR�D�VHW�RI�TXHVWLRQV��7KURXJK�WKLV�ZH�KRSH�WR�OHDUQ�PRUH�DERXW�ZD\V�WR�EHWWHU

RUJDQL]H�WKH�FRPPLWWHH�LQIRUPDWLRQ�DQG�SUHSDUH�IRU�PHHWLQJV�

7KH�IROORZLQJ�SURFHGXUH�KDV�EHHQ�GHVLJQHG�WR�SURYLGH�\RX�ZLWK�WKH�LQIRUPDWLRQ

DQG�WUDLQLQJ�QHFHVVDU\�WR�SDUWLFLSDWH�HIIHFWLYHO\��,W�LV�LPSRUWDQW�IRU�\RX�WR�XQGHUVWDQG�WKDW

WKH�PHWKRGV�RI�DFFHVVLQJ�WKH�LQIRUPDWLRQ�LV�ZKDW�LV�EHLQJ�HYDOXDWHG�DQG�QRW�\RX��,W�LV�DOVR

LPSRUWDQW�WKDW�\RX�IROORZ�WKH�LQVWUXFWLRQV�FDUHIXOO\�DQG�ZRUN�DV�TXLFNO\�DQG�DFFXUDWHO\�DV

SRVVLEOH�
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<RX�ZLOO�EH�GRLQJ�WKH�IROORZLQJ�VWHSV�LQ�RUGHU��,I�\RX�KDYH�DQ\�TXHVWLRQV�IHHO�IUHH

WR�DVN�

*HQHUDO�,QIRUPDWLRQ

5HDG�WKH�JHQHUDO�LQIRUPDWLRQ�DERXW�WKH�VWXG\�DQG�H[SUHVV�\RXU

TXHVWLRQV�FRQFHUQV�

&RQVHQW�)RUP

5HDG�DQG�VLJQ�WKH�&RQVHQW�)RUP�WR�SDUWLFLSDWH�LQ�WKLV�VWXG\�

'HPRQVWUDWLRQ�RI�$FFHVV�0HWKRGV

:H�ZLOO�GHPRQVWUDWH�WKH�XVH�RI�HDFK�RI�WKH�PHWKRGV�WR�\RX��3OHDVH�IROORZ�DORQJ

ZLWK�WKH�GHPRQVWUDWLRQ�DV�LQVWUXFWHG�

•� .H\ZRUG�6HDUFK

•� /LQN(5

•� ,QGH[�%LQGHU

•� &URVV�5HIHUHQFHV�%LQGHU

7DVN�:LQGRZ

7KH�WDVN�ZLQGRZ�GLVSOD\V�WKH�TXHVWLRQV�DQG�DOVR�FROOHFWV�WKH�UHVSRQVHV��/RFDWH

WKH�WDVN�ZLQGRZ�DQG�IROORZ�WKH�GHPRQVWUDWLRQ�RI�LWV�XVH�
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3UDFWLFH�([HUFLVH���&XUULFXOXP�&RPPLWWHH

7DNH�VRPH�WLPH�WR�UHDG�WKH�&XUULFXOXP�&RPPLWWHH�LQIRUPDWLRQ��,Q�WKLV�H[HUFLVH

\RX�ZLOO�DFFHVV�WKH�LQIRUPDWLRQ�XVLQJ�WKH�IRXU�PHWKRGV�GHPRQVWUDWHG�DQG�DQVZHU

TXHVWLRQV�DERXW�WKH�FRPPLWWHH�LQIRUPDWLRQ��3OHDVH�SUHSDUH�WR�XVH�WKH�IROORZLQJ�

•� /RFDWH�WKH�.H\ZRUG�6HDUFK�ZLQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ�

•� ,GHQWLI\�WKH�&URVV�5HIHUHQFHV�%LQGHU�SODFHG�RQ�WKH�WDEOH�WR�\RXU�OHIW�

•� ,GHQWLI\�WKH�,QGH[�%LQGHU�ELQGHU�SODFHG�RQ�WKH�WDEOH�WR�\RXU�ULJKW�

•� /RFDWH�WKH�/LQN(5�ZLQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ�

•� /RFDWH�WKH�7DVN�:LQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ��7KLV�ZLOO�EH�WKH�PDLQ

ZLQGRZ�GLVSOD\LQJ�WKH�TXHVWLRQV�\RX�QHHG�WR�DQVZHU�XVLQJ�WKH�SUHVFULEHG

PHWKRG��,W�LV�YHU\�LPSRUWDQW�WKDW�\RX�XVH�RQO\�WKH�SUHVFULEHG�PHWKRG�IRU�HDFK

TXHVWLRQ�

)ROORZ�WKH�LQVWUXFWLRQV�RQ�WKH�7DVN�:LQGRZ�DQG�SURFHHG�ZLWK�WKH�H[HUFLVH�WR

DQVZHU�WKH�VHW�RI�TXHVWLRQV�XVLQJ�WKH�IRXU�DFFHVV�PHWKRGV�DV�LQVWUXFWHG�LQ�WKH�WDVN

ZLQGRZ�

3URGXFW�5HYLHZ�&RPPLWWHH

7DNH�VRPH�WLPH�WR�UHDG�WKH�LQIRUPDWLRQ�DERXW�WKH�3URGXFW�5HYLHZ�&RPPLWWHH�RI

WKH�FRPSDQ\�7R\VZRUWK�,QF��,Q�WKLV�H[HUFLVH�\RX�ZLOO�DFFHVV�WKH�LQIRUPDWLRQ�XVLQJ�WKH

IRXU�PHWKRGV�LQ�RUGHU�WR�WKH�DQVZHU�TXHVWLRQV��3UHSDUH�WR�XVH�WKH�IROORZLQJ�

•� /RFDWH�WKH�.H\ZRUG�6HDUFK�ZLQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ�

•� ,GHQWLI\�WKH�&URVV�5HIHUHQFHV�%LQGHU�SODFHG�RQ�WKH�WDEOH�WR�\RXU�OHIW�
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•� ,GHQWLI\�WKH�,QGH[�%LQGHU�SODFHG�RQ�WKH�WDEOH�WR�\RXU�ULJKW�

•� /RFDWH�WKH�/LQN(5�ZLQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ�

•� /RFDWH�WKH�7DVN�:LQGRZ�RQ�WKH�FRPSXWHU�VFUHHQ��7KLV�ZLOO�EH�WKH�PDLQ

ZLQGRZ�GLVSOD\LQJ�WKH�TXHVWLRQV�\RX�QHHG�WR�DQVZHU�XVLQJ�WKH�SUHVFULEHG

PHWKRG��,W�LV�YHU\�LPSRUWDQW�WKDW�\RX�XVH�RQO\�WKH�SUHVFULEHG�PHWKRG�IRU�HDFK

TXHVWLRQ�

�)ROORZ�WKH�LQVWUXFWLRQV�RQ�WKH�7DVN�:LQGRZ�DQG�SURFHHG�ZLWK�WKH�H[HUFLVH�WR

DQVZHU�WKH�VHW�RI�TXHVWLRQV�XVLQJ�WKH�IRXU�DFFHVV�PHWKRGV�DV�LQVWUXFWHG�LQ�WKH�WDVN

ZLQGRZ�

4XHVWLRQQDLUH

3OHDVH�ILOO�RXW�WKH�4XHVWLRQQDLUH�
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&216(17�)250

7KH�2KLR�6WDWH�8QLYHUVLW\� �����������������������3URWRFRO�1XPEHU�����(����

&216(17�)25�3$57,&,3$7,21�,1

62&,$/�$1'�%(+$9,25$/�5(6($5&+

,�FRQVHQW�WR�SDUWLFLSDWLQJ�LQ�WKH�UHVHDUFK�HQWLWOHG�

&200,77((�,1)250$7,21�678'<

6ULQLYDV�5DJKDYDQ��������������������������������������������������KDV�H[SODLQHG�WKH�SXUSRVH�RI�WKH�VWXG\�

�3ULQFLSDO�,QYHVWLJDWRU�RU�KLV�KHU�$XWKRUL]HG�5HSUHVHQWDWLYH�
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WKH�SURFHGXUH�WR�EH�IROORZHG��DQG�WKH�H[SHFWHG�GXUDWLRQ�RI�P\�SDUWLFLSDWLRQ��3RVVLEOH

EHQHILWV�RI�WKH�VWXG\�KDYH�EHHQ�GHVFULEHG�DV�KDYH�DOWHUQDWLYH�SURFHGXUHV��LI�VXFK

SURFHGXUHV�DUH�DSSOLFDEOH�DQG�DYDLODEOH�

,�DFNQRZOHGJH�WKDW�,�KDYH�KDG�WKH�RSSRUWXQLW\�WR�REWDLQ�DGGLWLRQDO�LQIRUPDWLRQ

UHJDUGLQJ�WKH�VWXG\�DQG�WKDW�DQ\�TXHVWLRQV�WKDW�,�KDYH�UDLVHG�KDYH�EHHQ�DQVZHUHG�WR�P\

IXOO�VDWLVIDFWLRQ��)XUWKHU��,�XQGHUVWDQG�WKDW�,�DP�IUHH�WR�ZLWKGUDZ�FRQVHQW�DW�DQ\�WLPH�DQG

WR�GLVFRQWLQXH�SDUWLFLSDWLRQ�LQ�WKH�VWXG\�ZLWKRXW�SUHMXGLFH�WR�PH�

)LQDOO\��,�DFNQRZOHGJH�WKDW�,�KDYH�UHDG�DQG�IXOO\�XQGHUVWDQG�WKH�FRQVHQW�IRUP��,

VLJQ�LW�IUHHO\�DQG�YROXQWDULO\��$�FRS\�KDV�EHHQ�JLYHQ�WR�PH�

'DWH� 6LJQHG�

�3DUWLFLSDQW�

6LJQHG�

�3ULQFLSDO�,QYHVWLJDWRU�RU�KLV�KHU

$XWKRUL]HG�5HSUHVHQWDWLYH�
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48(67,211$,5(

��� $JH�

���� ����� ����� ����� ����� !��

��� *HQGHU�

0DOH )HPDOH

��� $SSUR[LPDWHO\�KRZ�PDQ\�KRXUV�SHU�ZHHN�GR�\RX�XVH�D�FRPSXWHU"

�� ���� ����� ����� ����� ����� !��

��� $SSUR[LPDWHO\�KRZ�PDQ\�KRXUV�SHU�ZHHN�GR�\RX�DFFHVV�WKH�:RUOG�:LGH�:HE

XVLQJ�D�EURZVHU��SURJUDP��H�J���1HWVFDSH��0LFURVRIW�,QWHUQHW�([SORUHU��HWF��"

�� ���� ����� ����� ����� ����� !��
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��� D��+RZ�HDV\�WR�XVH�ZDV�WKH�,QGH[�%LQGHU"

([WUHPHO\
'LIILFXOW

9HU\
'LIILFXOW

'LIILFXOW (DV\ 9HU\
(DV\

([WUHPHO\
(DV\

�

�E��+RZ�HDV\�WR�XVH�ZDV�WKH�.H\ZRUG�6HDUFK�WRRO"

([WUHPHO\
'LIILFXOW

9HU\
'LIILFXOW

'LIILFXOW (DV\ 9HU\
(DV\

([WUHPHO\
(DV\

�

�F��+RZ�HDV\�WR�XVH�ZDV�WKH�/LQN(5�WRRO"

([WUHPHO\
'LIILFXOW

9HU\
'LIILFXOW

'LIILFXOW (DV\ 9HU\
(DV\

([WUHPHO\
(DV\

�G��+RZ�HDV\�WR�XVH�ZDV�WKH�&URVV�5HIHUHQFHV�%LQGHU"

([WUHPHO\
'LIILFXOW

9HU\
'LIILFXOW

'LIILFXOW (DV\ 9HU\
(DV\

([WUHPHO\
(DV\

�����D��+RZ�IDVW�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�,QGH[�%LQGHU"

([WUHPHO\
6ORZ

� � � � � � � � � �� ([WUHPHO\
)DVW

�

�E��+RZ�IDVW�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�.H\ZRUG�6HDUFK�WRRO"

([WUHPHO\
6ORZ

� � � � � � � � � �� ([WUHPHO\
)DVW

�F��+RZ�IDVW�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�/LQN(5�WRRO"

([WUHPHO\
,QDFFXUDWH

� � � � � � � � � �� ([WUHPHO\
$FFXUDWH

�

�



���

L��� +RZ�IDVW�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�&URVV�5HIHUHQFHV�%LQGHU"

([WUHPHO\
,QDFFXUDWH

� � � � � � � � � �� ([WUHPHO\
$FFXUDWH

��� D��+RZ�DFFXUDWHO\�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�,QGH[�%LQGHU"

([WUHPHO\
,QDFFXUDWH

� � � � � � � � � �� ([WUHPHO\
$FFXUDWH

�

�E��+RZ�DFFXUDWHO\�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�.H\ZRUG�6HDUFK

WRRO"

([WUHPHO\
,QDFFXUDWH

� � � � � � � � � �� ([WUHPHO\
$FFXUDWH

�

�F��+RZ�DFFXUDWHO\�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�/LQN(5�WRRO"

([WUHPHO\
,QDFFXUDWH

� � � � � � � � � �� ([WUHPHO\
$FFXUDWH

�

�

H��� +RZ�DFFXUDWHO\�ZHUH�\RX�DEOH�WR�ILQG�LQIRUPDWLRQ�XVLQJ�WKH�&URVV�5HIHUHQFHV

%LQGHU"

([WUHPHO\
,QDFFXUDWH

� � � � � � � � � �� ([WUHPHO\
$FFXUDWH
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$33(1',;�-

'(021675$7,21�6&5,37

.H\ZRUG�6HDUFK

7R�VHDUFK�WKURXJK�WKH�FRPPLWWHH�LQIRUPDWLRQ�\RX�KDYH�WR�HQWHU�D�VHDUFK�VWULQJ�LQ

WKH�ER[�DQG�VHOHFW�WKH�VHDUFK�EXWWRQ��7KH�6HDUFK�VWULQJ�FDQ�EH�

�6HDUFK�VWULQJ��FDVH�LQVHQVLWLYH��FDQ�EH�

������$�VLQJOH�WHUP��H�J����FRPPLWWHH�

(QWHU�$�6HDUFK�6WULQJ�

6HDUFK &OHDU



���

������3KUDVH�ZLWK�PXOWLSOH�ZRUGV��H�J����FXUULFXOXP�FRPPLWWHH�

������8VLQJ�WHUP�ZLOGFDUGV��H�J����$UW
���RU��$UWLI
�,QWHO
�

������([SUHVVLRQV�ZLWK�ERROHDQ�RSHUDWRUV��H�J��

�������$UWLILFDO�DQG�,QWHOOLJHQFH��

�������([SHULPHQWDO�RU�'HVLJQ���VDPH�DV��([SHULPHQWDO�'HVLJQ���

�������%LOO�QRW�%UXFH��

��������%LOO�RU�+LOODU\��DQG�&OLQWRQ���HWF�

5HVXOWV

7KH�UHVXOWV�DUH�GLVSOD\HG�LQ�D�WDEOH�ZLWK�D�OLQN�WR�WKH�ILOHV�FRQWDLQLQJ�WKH�NH\ZRUG

DQG�D�VFRUH�IRU�HDFK�ILOH��7KH�UHVXOWV�DUH�VRUWHG�LQ�GHVFHQGLQJ�RUGHU�RI�WKH�VFRUH�

([DPSOH�

:KDW�LV�WKH�GDWH�RI�WKH�ODWHVW�PHHWLQJ�WR�GLVFXVV�WKH�%RHLQJ�HGXFDWRU�DZDUG"



���

/LQN(5

/LQN(5�RUJDQL]HV�WKH�FRPPLWWHH�LQIRUPDWLRQ�LQWR���HQWLWLHV��&RPPLWWHH��6XE�

&RPPLWWHH��3HRSOH��5ROHV��7RSLFV��$FWLRQV��0HHWLQJV��DQG�)LOHV���(DFK�HQWLW\�LV�GLVSOD\HG

LQ�D�WDEXODU�IRUPDW�RQ�D�ZHE�SDJH��H�J���&RPPLWWHH�HQWLW\�LV�GLVSOD\HG�DV�D�WDEOH�ZLWK�HDFK

URZ�VKRZLQJ�D�GLIIHUHQW�FRPPLWWHH�DV�VKRZQ�



���

/LQNV

(QWLWLHV�DUH�UHODWHG�WR�HDFK�RWKHU�DQG�WKH�UHODWLRQVKLSV�DUH�UHSUHVHQWHG�LQ�WKH�/LQNV

FROXPQ�E\�WKH�ILUVW�OHWWHU�RI�WKH�UHODWHG�HQWLW\��H�J���LQ�WKH�H[DPSOH�DERYH�WKH�OLQNV�DUH

$�OLQN�LV�VKRZQ�21/<�,)�WKHUH�LV�UHODWHG�LQIRUPDWLRQ��H�J���*UDGXDWH�6WXGLHV

FRPPLWWHH�QR�/LQN��6HOHFWLQJ�WKH�OLQN�JLYHV�D�OLVW�RI�UHODWHG�HQWLW\�YDOXHV��H�J���WKH�3�OLQN

EULQJV�XS�D�OLVW�RI�3HRSOH�RQ�WKH�&XUULFXOXP�FRPPLWWHH�

H�J���)ROORZ�WKH�6�OLQN�RI�WKH�&XUULFXOXP�FRPPLWWHH�WR�YLHZ�WKH�6XEFRPPLWWHHV�RI�WKH

&XUULFXOXP�&RPPLWWHH��)ROORZ�WKH�0�OLQN�IRU�WKH�&DSVWRQH�'HVLJQ�VXEFRPPLWWHH�WR

YLHZ�WKH�PHHWLQJV�LQYROYLQJ�WKH�VXEFRPPLWWHH��)ROORZ�WKH�3�OLQN�WR�YLHZ�WKH�PHPEHUV�RI

WKH�VXEFRPPLWWHH

H�J��

•� &RPPLWWHH�LV�UHODWHG�WR�DOO�WKH�RWKHU�HQWLWLHV�

•� 6XEFRPPLWWHH���(DFK�VXEFRPPLWWHH�KDV�D�FKDLUSHUVRQ�DQG�PHPEHUV��3�OLQN��

6 6XE&RPPLWWHH

3 3HRSOH

5 5ROHV

7 7RSLFV

$ $FWLRQV

0 0HHWLQJV

) )LOHV
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•� 3HRSOH����0�OLQN�VKRZV�WKH�PHHWLQJV�DWWHQGHG�E\�3HRSOH�

•� 5ROH�/LQNV�VKRZ�WKH�3HRSOH�DQG�&RPPLWWHH�IRU�ZKLFK�WKH�UROH�LV�SOD\HG�

•� 7RSLF�KDV�DQ�RZQHU�UHVSRQVLEOH�IRU�WKH�WRSLF�

•� $FWLRQ�,WHPV�KDYH�D�3ULRULW\�DQG�D�6WDWXV�LQGLFDWLQJ�WKH�FRPSOHWLRQ�RI�WKH�LWHP�

•� 0HHWLQJV�KDYH�$JHQGD�DQG�0LQXWHV�ZKRVH�IRUPDWV�DUH�IL[HG��7KH�PHHWLQJ�DJHQGD�LV

LQ�D�WDEXODU�IRUPDW��7KH�ILUVW�FROXPQ�LQGLFDWHV�WKH�WRSLF�WR�EH�GLVFXVVHG��WKH�VHFRQG

FROXPQ�VKRZV�D�EULHI�GHVFULSWLRQ��WKH�WKLUG�FROXPQ�LQGLFDWHV�WKH�W\SH�RI�LWHP��$FWLRQ

WR�EH�WDNHQ��DQ�$SSURYDO��RU�D�'LVFXVVLRQ��DQG�WKH�ODVW�FROXPQ�LQGLFDWHV�WKH�WLPH�

(DFK�LWHP�LQ�WKH�PLQXWHV�PDWFKHV�WKH�FRUUHVSRQGLQJ�DJHQGD�LWHP��7KH�DJHQGD

GHVFULSWLRQ�LV�LQGLFDWHG�LQ�VPDOO�IRQW�LQ�WKH�PLQXWHV�LWHP�IROORZHG�E\�D�VXPPDU\�RI

WKH�GLVFXVVLRQ��7KH�$WWHQGHHV�RI�WKH�PHHWLQJ�DUH�OLVWHG�DW�WKH�WRS�RI�WKH�PHHWLQJ

PLQXWHV�

•� )LOHV���$UH�WKH�VXSSRUWLQJ�GRFXPHQWV�XVHG�E\�WKH�FRPPLWWHHV��(DFK�GRFXPHQW�LV

PDUNHG�ZLWK�WKH�RZQHU�ZKR�KDV�ZRUNHG�RQ�LW�

(QWLW\�0HQXEDU�	�6RUWLQJ

$�PHQXEDU�RI�DOO�WKH���HQWLWLHV�DQG�KHOS�LV�SURYLGHG�DW�WKH�WRS�RI�HDFK�SDJH��7KH

URZV�RI�WKH�HQWLW\�SDJH�DUH�VRUWHG�E\�GHIDXOW��$�6RUW�EXWWRQ�LV�SURYLGHG�DW�WKH�ERWWRP�RI

WKH�SDJH�WR�UHVRUW�WKH�LQIRUPDWLRQ�E\�D�GLIIHUHQW�FULWHULD�

([DPSOH

:KDW�LV�WKH�GDWH�RI�WKH�ODWHVW�PHHWLQJ�WR�GLVFXVV�&,6����."



���

,QGH[�%LQGHU

7KH�ELQGHU�KDV�D�³%/8(´�FRYHU�VKHHW�DQG�RUJDQL]HV�WKH�FRPPLWWHH�LQIRUPDWLRQ�DV

VKRZQ�EHORZ�

.H\ZRUG�,QGH[

7KH�LQGH[�FRQWDLQV�D�FRPSUHKHQVLYH�OLVW�RI�NH\ZRUGV�DQG�WKH�SDJH�QXPEHUV�RI�WKH

GRFXPHQWV�LQ�ZKLFK�LW�DSSHDUV��7KH�NH\ZRUGV�DUH�QRW�FDVH�VHQVLWLYH�

7DEOH�RI�&RQWHQWV

*LYHV�WKH�WLWOH�DQG�SDJH�QXPEHU�RI�HDFK�GRFXPHQW�LQ�WKH�FRPPLWWHH�LQIRUPDWLRQ

&RPPLWWHH�,QIRUPDWLRQ

(DFK�GRFXPHQW�LV�PDUNHG�ZLWK�WKH�SDJH�QXPEHU�RQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�

•� 0HHWLQJ�,QIRUPDWLRQ

7KH�PHHWLQJ�LQIRUPDWLRQ�LV�SUHVHQWHG�LQ�UHYHUVH�FKURQRORJLFDO�RUGHU�E\�PHHWLQJ�GDWH�

7KH�DJHQGD�SUHVHQWV�D�OLVW�RI�LWHPV��WKH�WLPH�WR�EH�VSHQW�RQ�LW��DQG�WKH�W\SH�RI�DFWLYLW\

��$QQRXQFHPHQW��$FWLRQ�RU�'LVFXVVLRQ�

7KH�PLQXWHV�DUH�ZULWWHQ�IRU�HDFK�LWHP�RQ�WKH�DJHQGD��7KH�DJHQGD�LWHP�GHVFULSWLRQ�LV

VKRZQ�LQ�D�VPDOO�IRQW�LQ�HDFK�LWHP�RI�WKH�PLQXWHV�

•� 'RFXPHQWV

6XSSRUWLQJ�GRFXPHQWDWLRQ�XVHG�E\�WKH�FRPPLWWHH�LV�LQFOXGHG�DW�WKH�HQG�RI�WKH�ILOH�



���

6HDUFKLQJ�)RU�,QIRUPDWLRQ

7KH�NH\ZRUG�LQGH[�SURYLGHV�D�OLVW�RI�ZRUGV�DQG�WKH�SDJH�QXPEHUV�LQ�ZKLFK�WKH\

RFFXU��%\�H[DPLQLQJ�WKH�TXHVWLRQ�DQG�IROORZLQJ�WKH�NH\ZRUG�LQGH[�\RX�FDQ�VHDUFK�IRU

LQIRUPDWLRQ�

([DPSOH

:KDW�LV�WKH�GDWH�RI�WKH�ODWHVW�PHHWLQJ�WR�GLVFXVV�WKH�&DSVWRQH�'HVLJQ�&RXUVH�IRU

+:�6:�RSWLRQ"
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&URVV�5HIHUHQFHV�%LQGHU

7KH�ELQGHU�KDV�D�³<(//2:´�FRYHU�VKHHW�DQG�RUJDQL]HV�WKH�FRPPLWWHH

LQIRUPDWLRQ�DV�VKRZQ�EHORZ�

&URVV�5HIHUHQFHV�,QGH[

&URVV�UHIHUHQFHV�DUH�PDGH�WR�DJHQGDV�RU�PLQXWHV�RI�PHHWLQJV�KHOG�HDUOLHU��7KLV

LQGH[�FRQWDLQV�D�OLVW�RI�WKH�FURVV�UHIHUHQFHG�WRSLFV�DORQJ�ZLWK�WKH�SDJH�QXPEHUV�WR�WKH

ILUVW�UHIHUHQFH�IRU�HDFK�WRSLF�

7DEOH�RI�&RQWHQWV

*LYHV�WKH�WLWOH�DQG�SDJH�QXPEHU�RI�HDFK�GRFXPHQW�LQ�WKH�FRPPLWWHH�LQIRUPDWLRQ

&RPPLWWHH�,QIRUPDWLRQ

(DFK�GRFXPHQW�LV�PDUNHG�ZLWK�WKH�SDJH�QXPEHU�RQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�

•� 0HHWLQJ�,QIRUPDWLRQ

7KH�PHHWLQJ�LQIRUPDWLRQ�LV�SUHVHQWHG�LQ�UHYHUVH�FKURQRORJLFDO�RUGHU�E\�PHHWLQJ�GDWH�

7KH�DJHQGD�SUHVHQWV�D�OLVW�RI�LWHPV��WKH�WLPH�WR�EH�VSHQW�RQ�LW��DQG�WKH�W\SH�RI�DFWLYLW\

��$QQRXQFHPHQW��$FWLRQ�RU�'LVFXVVLRQ��&URVV�UHIHUHQFHV�WR�HDUOLHU�PHHWLQJ�DJHQGDV

DUH�LQGLFDWHG�E\�³6HH�DOVR�WKH�DJHQGD�RI�WKH�PHHWLQJV���´�

7KH�PLQXWHV�DUH�ZULWWHQ�IRU�HDFK�LWHP�RQ�WKH�DJHQGD��7KH�DJHQGD�LWHP�GHVFULSWLRQ�LV

VKRZQ�LQ�D�VPDOO�IRQW�LQ�HDFK�LWHP�RI�WKH�PLQXWHV��&URVV�UHIHUHQFHV�WR�HDUOLHU�PHHWLQJ

PLQXWHV�DUH�LQGLFDWHG�E\�³6HH�DOVR�WKH�PLQXWHV�RI�WKH�PHHWLQJV���´�
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•� 'RFXPHQWV

6XSSRUWLQJ�GRFXPHQWDWLRQ�XVHG�E\�WKH�FRPPLWWHH�LV�LQFOXGHG�DW�WKH�HQG�RI�WKH�ILOH�

&URVV�UHIHUHQFHV�WR�PHHWLQJ�PLQXWHV�DUH�LQGLFDWHG�E\��6HH�DOVR�WKH�PLQXWHV�RI�WKH

PHHWLQJV���´�DQG�WR�RWKHU�GRFXPHQWV�DUH�LQGLFDWHG�E\�³6HH�DOVR�WKH�GRFXPHQW����´�

6HDUFKLQJ�)RU�,QIRUPDWLRQ

7KH�&URVV�UHIHUHQFH�,QGH[�DQG�WKH�7DEOH�RI�&RQWHQWV�SURYLGH�WKH�VWDUWLQJ�SRLQW�IRU

D�VHDUFK��7KH�FURVV�UHIHUHQFHV�³6HH�DOVR�WKH�DJHQGD����´��³6HH�DOVR�WKH�PLQXWHV���´��RU

³6HH�DOVR�WKH�GRFXPHQW����´��SURYLGH�D�OLQN�WR�DGGLWLRQDO�LQIRUPDWLRQ�

([DPSOH

:KDW�LV�WKH�GDWH�RI�WKH�ODWHVW�PHHWLQJ�WR�GLVFXVV�WKH�1HWZRUNLQJ�&XUULFXOXP"



���

7DVN�:LQGRZ

7KLV�ZLQGRZ�GLVSOD\V�WKH�WDVN�\RX�KDYH�WR�SHUIRUP�DQG�PHWKRG�WR�XVH��$QVZHUV

WR�HDFK�TXHVWLRQ�VKRXOG�EH�HQWHUHG�LQ�WKH�ILHOG�SURYLGHG�LQ�WKH�ZLQGRZ�LWVHOI�

7KH�IROORZLQJ�VWHSV�VKRXOG�EH�IROORZHG�

���� 7KH�7DVN�:LQGRZ�ZLOO�LQGLFDWH�ZKDW�PHWKRG�\RX�VKRXOG�XVH�WR�DQVZHU�WKH�TXHVWLRQV

WKDW�IROORZ��3UHSDUH�WR�XVH�WKH�PHWKRG�DQG�WKHQ�VHOHFW�WKH�³6WDUW´�%XWWRQ��

���� )LQG�WKH�$QVZHU�WR�HDFK�TXHVWLRQ�DQG�DQVZHU�LW�LQ�WKH�VSDFH�SURYLGHG��7KH�DQVZHUV

ZLOO�HLWKHU�EH�D�<��IRU�<HV��RU�1��IRU�1R���D�QDPH��RU�D�PHHWLQJ�GDWH��(QWHU�WKH�GDWH

XVLQJ�WKH�PP�GG�\\�IRUPDW��H�J���-XQH����������ZRXOG�EH����������

���� $IWHU�\RX�DQVZHU�WKH�TXHVWLRQ�VHOHFW�WKH�³1H[W´�%XWWRQ�

���� &RQWLQXH�WR�IROORZ�WKH�LQVWUXFWLRQV�WLOO�\RX�VHH�WKH�³7KDQN�<RX´�VFUHHQ�

,W�LV�YHU\�LPSRUWDQW�WKDW�\RX�XVH�RQO\�WKH�VSHFLILHG�PHWKRG�IRU�HDFK�TXHVWLRQ��7U\

WR�ZRUN�DV�TXLFNO\�DQG�DFFXUDWHO\�DV�SRVVLEOH�



���

%,%/,2*5$3+<

>$FNHUPDQ������@�$FNHUPDQ��0�6��DQG�0DORQH��7�:����������$QVZHU�*DUGHQ��$�7RRO
IRU�*URZLQJ�2UJDQL]DWLRQDO�0HPRU\��,Q�3URFHHGLQJV�RI�$&0�&RQIHUHQFH
RQ�2IILFH�,QIRUPDWLRQ�6\VWHPV��SDJHV�������

>$FNHUPDQ������@�$FNHUPDQ��0�6����������$QVZHU�*DUGHQ��$�7RRO�IRU�*URZLQJ
2UJDQL]DWLRQDO�0HPRU\��3K'�WKHVLV��0DVVDFKXVHWWV�,QVWLWXWH�RI
7HFKQRORJ\��86$�

>$FNHUPDQ������@�$FNHUPDQ��0�6����������$XJPHQWLQJ�WKH�2UJDQL]DWLRQDO�0HPRU\��$
)LHOG�6WXG\�RI�$QVZHU�*DUGHQ��,Q�3URFHHGLQJV�RI�WKH�$&0�FRQIHUHQFH
&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH�:RUN��SDJHV���������

>$GDPV������@�$GDPV��5���HW�DO����������'HFLVLRQ�6XSSRUW�6\VWHPV�DQG�3HUIRUPDQFH
$VVHVVPHQW�LQ�$FDGHPLF�/LEUDULHV��%ULWLVK�/LEUDU\�5HVHDUFK��%RZNHU�
6DXU�

>$OODQ������@�$OODQ��-����������$XWRPDWLF�K\SHUWH[W�OLQN�W\SLQJ��,Q�3URFHHGLQJV�RI�$&0
&RQIHUHQFH�RQ�+\SHUWH[W�

>$OWHU������@�$OWHU��6�/�����������'HFLVLRQ�6XSSRUW�6\VWHPV��&XUUHQW�SUDFWLFHV�DQG
FRQWLQXLQJ�FKDOOHQJHV��$GGLVRQ�:HVOH\�

>$QLFN������@�$QLFN��3�*���)O\QQ��5�$���+DQVVHQ��'�5����������$GGUHVVLQJ�WKH
5HTXLUHPHQWV�RI�D�'\QDPLF�&RUSRUDWH�7H[WXDO�,QIRUPDWLRQ�%DVH��,Q
3URFHHGLQJV�RI�$&0�6,*,5�&RQIHUHQFH�RQ�5HVHDUFK�DQG�'HYHORSPHQW�LQ
,QIRUPDWLRQ�5HWULHYDO���������

>$UHQWV������@�$UHQWV��&�+���%RJDHUWV��:�)�/����������1DYLJDWLRQ�:LWKRXW�/LQNV�DQG
1RGHV�:LWKRXW�&RQWHQWV��,QWHQWLRQDO�1DYLJDWLRQ�LQ�D�7KLUG�2UGHU



���

+\SHUPHGLD�6\VWHP��,Q�3URFHHGLQJV�RI�$&0�&RQIHUHQFH�RQ�+\SHUPHGLD�
SDJHV���������

>$XVWLQ������@�$XVWLQ��&�/���HW�DO����������'HWHUPLQDQWV�DQG�SDWWHUQV�RI�FRQWURO�RYHU
WHFKQRORJ\�LQ�D�FRPSXWHUL]HG�PHHWLQJ�URRP��,Q�3URFHHGLQJV�RI�$&0
FRQIHUHQFH�RQ�&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH�:RUN��SDJHV�������

>%DHFNHU������@�%DHFNHU��5�0���(G�����������5HDGLQJV�LQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ�
0RUJDQ�.DXIPDQ�3XEOLVKHU�

>%DHFNHU������@�%DHFNHU��5�0���(G�����������*URXSZDUH�DQG�&RPSXWHU�6XSSRUWHG
&RRSHUDWLYH�:RUN��$VVLVWLQJ�+XPDQ�&RPSXWHU�&ROODERUDWLRQ��0RUJDQ
.DXIPDQ�3XEOLVKHUV�

>%DUXD������@�%DUXD��$���&KHOODSSD��5���:KLQVWRQ��%����������&UHDWLQJ�D�&ROODERUDWRU\�LQ
&\EHUVSDFH��7KHRUHWLFDO�)RXQGDWLRQ�DQG�DQ�,PSOHPHQWDWLRQ��-RXUQDO�RI
2UJDQL]DWLRQDO�&RPSXWLQJ���������������

>%HDUG������@�%HDUG��'���HW�DO����������$�9LVXDO�&DOHQGDU�IRU�6FKHGXOLQJ�*URXS
0HHWLQJV��,Q�3URFHHGLQJV�RI�$&0�FRQIHUHQFH�RQ�&RPSXWHU�6XSSRUWHG
&RRSHUDWLYH�:RUN��SDJHV���������

>%LHEHU������@�%LHEHU��0���HW�DO����������)RXUWK�JHQHUDWLRQ�K\SHUPHGLD��VRPH�PLVVLQJ
OLQNV�IRU�WKH�:RUOG�:LGH�:HE��,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�&RPSXWHU
6WXGLHV������SDJHV�������

>%HUQHUV�/HH������@�%HUQHUV�/HH��7���HW�DO����������7KH�:RUOG�:LGH�:HE�
&RPPXQLFDWLRQV�RI�WKH�$&0���������SDJHV�������

>%HUQKDUGW������@�%HUQKDUGW��$���HW�DO����������,QWHUQHW�0RYLH�'DWDEDVH��2Q�WKH�:RUOG
:LGH�:HE�DW�KWWS���XV�LPGE�FRP�

>%HQHWW������D@�%HQHWW��*�����������,QWUDQHW�'HVLJQ�0DJD]LQH��,QQHUJ\�,QF��:DOWKDP�
0DVVDFKXVHWWV��KWWS���ZZZ�LQQHUJ\�FRP��

>%HQHWW�����E@�%HQHWW��*����������,QWURGXFLQJ�,QWUDQHWV��48(�SXEOLVKHUV�

>%HQQHWW�DQG�.DUDW������@�%HQQHWW��-�/���.DUDW��-����������)DFLOLWDWLQJ�(IIHFWLYH�+&,
'HVLJQ�0HHWLQJV��,Q�3URFHHGLQJV�RI�$&0�&RQIHUHQFH�RQ�&RPSXWHU
+XPDQ�,QWHUDFWLRQ��&+,���SDJHV���������

>%HQQHWW�DQG�.DUDW������@�%HQQHWW��-�/���.DUDW��-����������:RUNLQJ�7KURXJK�0HHWLQJV��$
IUDPHZRUN�IRU�GHVLJQLQJ�PHHWLQJ�VXSSRUW��7XWRULDO�QRWHV�&RQIHUHQFH�RQ
&RPSXWHU�6XSSRUWHG�&RRSHUDWLYH�:RUN�
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>%HQ\RQ������@�%HQ\RQ��'���6WRQH��'���:RRGURIIH��0����������([SHULHQFHV�ZLWK
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