
'HVFULSWLRQ RI 3UHOLPLQDU\ 5HVXOWV WR 75(&�� 4$ 7DVN

&KXDQ�-LH /LQ DQG +VLQ�+VL &KHQ

'HSDUWPHQW RI &RPSXWHU 6FLHQFH DQG ,QIRUPDWLRQ (QJLQHHULQJ

1DWLRQDO 7DLZDQ 8QLYHUVLW\

7DLSHL� 7$,:$1� 5�2�&�

(�PDLO� FMOLQ#QOJ��FVLH�QWX�HGX�WZ� KKBFKHQ#FVLH�QWX�HGX�WZ

�� ,QWURGXFWLRQ

4XHVWLRQ $QVZHULQJ �4$� EHFRPHV D KRW UHVHDUFK WRSLF LQ UHFHQW \HDUV GXH WR WKH YHU\

ODUJH YLUWXDO GDWDEDVH RQ WKH ,QWHUQHW� 4$ LV GHILQHG WR ILQG WKH H[DFW DQVZHU� ZKLFK FDQ

PHHW WKH XVHUV
 QHHG PRUH SUHFLVHO\� IURP D KXJH XQVWUXFWXUHG GDWDEDVH� 7UDGLWLRQDO

LQIRUPDWLRQ UHWULHYDO V\VWHPV FDQQRW DIIRUG WR UHVROYH WKLV SUREOHP� 2Q WKH RQH KDQG�

XVHUV KDYH WR ILQG RXW WKH DQVZHUV E\ WKHPVHOYHV IURP WKH GRFXPHQWV UHWXUQHG E\ ,5

V\VWHPV� 2Q WKH RWKHU KDQG� WKH DQVZHUV PD\ DSSHDU LQ DQ\ GRFXPHQWV� HYHQ WKDW WKH

GRFXPHQW LV LUUHOHYDQW WR WKH TXHVWLRQ�

7ZR SRVVLEOH DSSURDFKHV� L�H�� NH\ZRUG PDWFKLQJ DQG WHPSODWH H[WUDFWLRQ� FDQ EH

FRQVLGHUHG� .H\ZRUG PDWFKLQJ SRVWXODWHV WKDW WKH DQVZHULQJ WH[W FRQWDLQV PRVW RI WKH

NH\ZRUGV� ,Q RWKHU ZRUGV� LW FDUULHV HQRXJK LQIRUPDWLRQ UHOHYDQW WR WKH TXHVWLRQ� 8VLQJ

WHPSODWHV LV VRPH VRUW RI LQIRUPDWLRQ H[WUDFWLRQ� 7KH FRQWHQWV RI GRFXPHQWV DUH

UHSUHVHQWHG DV WHPSODWHV� 7R DQVZHU D TXHVWLRQ� D 4$ V\VWHP KDV WR VHOHFW DQ DSSURSULDWH

WHPSODWH� WKHQ ILOO WKH WHPSODWH DQG ILQDOO\ RIIHU WKH DQVZHU� 7KH PDMRU GLIILFXOWLHV LQ WKLV

DSSURDFK DUH WR ILQG JHQHUDO GRPDLQ WHPSODWHV� DQG WR GHFLGH ZKLFK WHPSODWH FDQ EH DSSOLHG

WR DQVZHU WKH TXHVWLRQ�

6RPH RWKHU WHFKQLTXHV DUH DOVR XVHIXO� )RU H[DPSOH� WR DQVZHU WKH TXHVWLRQV

�:KR���� DQG �:KHQ����� WKH LGHQWLILFDWLRQ RI QDPHG HQWLWLHV OLNH SHUVRQ QDPHV DQG

WLPH�GDWH H[SUHVVLRQV ZLOO KHOS WR ORFDWH WKH DQVZHU�

,Q RXU SUHOLPLQDU\ VWXG\� ZH DGRSW NH\ZRUG�PDWFKLQJ VWUDWHJ\ FRXSOLQJ ZLWK

H[SDQGLQJ WKH NH\ZRUG VHW VHOHFWHG IURP WKH TXHVWLRQ VHQWHQFH E\ WKH V\QRQ\PV DQG WKH

PRUSKRORJLFDO IRUPV� :H SDUWLFLSDWH LQ WKH JURXS ¦6HQWHQFH RU XQGHU ��� E\WHV�§ 7KH

GHWDLO ZLOO EH SUHVHQWHG EHORZ�

�� 'HVFULSWLRQ RI 2XU 6\VWHP

7KH V\VWHP LV FRPSRVHG RI WKUHH PDMRU VWHSV� ��� SUHSURFHVVLQJ WKH TXHVWLRQ VHQWHQFHV�

��� UHWULHYLQJ WKH GRFXPHQWV FRQWDLQLQJ DQVZHUV� DQG ��� UHWULHYLQJ WKH VHQWHQFHV FRQWDLQLQJ

DQVZHUV�



��� 3UHSURFHVVLQJ WKH 4XHVWLRQ 6HQWHQFHV

2XU PDLQ VWUDWHJ\ LV NH\ZRUG PDWFKLQJ� 7KLV DSSURDFK KDV D GUDZEDFN� L�H�� WKH

ZRUGV XVHG LQ WKH TXHVWLRQ VHQWHQFHV DQG LQ WKH VHQWHQFHV FRQWDLQLQJ WKH DQVZHUV PD\ EH

GLIIHUHQW� )RU H[DPSOH� YHUEV FDQ EH LQ GLIIHUHQW WHQVHV DQG V\QRQ\PV FDQ DOVR EH XVHG�

7KHUHIRUH ZH KDYH WR PDNH QHFHVVDU\ FKDQJHV DQG H[SDQVLRQV LQ WKH TXHVWLRQ VHQWHQFHV�

$W ILUVW WKH SDUWV�RI�VSHHFK DUH DVVLJQHG WR WKH ZRUGV LQ TXHVWLRQ VHQWHQFHV� 7KHQ�

VWRS�ZRUGV DUH UHPRYHG� 7KH UHPDLQLQJ ZRUGV DUH WUDQVIRUPHG LQWR WKH FDQRQLFDO IRUPV

DQG VHOHFWHG DV WKH NH\ZRUGV RI WKH TXHVWLRQ VHQWHQFHV� )RU HDFK NH\ZRUG� ZH ILQG DOO RI

LWV V\QRQ\PV IURP :RUG1HW ���� 7KRVH WHUPV IRUP DQ H[SDQVLRQ VHW IRU WKH NH\ZRUG� ,I

WKH NH\ZRUG LV D QRXQ� D YHUE� DQ DGMHFWLYH� RU DQ DGYHUE� DOO WKH SRVVLEOH PRUSKRORJLFDO

IRUPV RI WKH ZRUGV LQ WKH H[SDQVLRQ VHW DUH DOVR DGGHG LQWR WKLV VHW� +HUH WKH

PRUSKRORJLFDO IRUPV DUH WKH SOXUDO RI D QRXQ� GLIIHUHQW WHQVHV RI D YHUE� DQG WKH FRPSDULVRQ

RI DQ DGMHFWLYH RU DQ DGYHUE� 7KH\ DUH VKRZQ DV IROORZV�

QRXQ $$$� $$$V _ $$>V�]�VK@HV

YHUE %%%� %%%HG %%%LQJ _ %%>H@G %%>H@LQJ � %%%V _ %%>V�]�VK@HV

DGMHFWLYH RU DGYHUE &&&� &&&HU &&&HVW _ &&�\�LHU &&�\�LHVW

7KH LUUHJXODU QRXQV DQG YHUEV FDQ EH WUDQVIRUPHG E\ ORRNLQJ XS WKH :RUG1HW�

��� 5HWULHYLQJ WKH 'RFXPHQWV &RQWDLQLQJ $QVZHUV

:H LPSOHPHQW D IXOO WH[W UHWULHYDO V\VWHP WR ILQG WKH GRFXPHQWV WKDW PD\ FRQWDLQ WKH

DQVZHUV� 7KH SXUSRVH LV WR GHFUHDVH WKH QXPEHU RI GRFXPHQWV ZH KDYH WR VHDUFK WKH

DQVZHULQJ VHQWHQFHV� (DFK NH\ZRUG RI D TXHVWLRQ VHQWHQFH LV DVVLJQHG D ZHLJKW� VR DUH

WKHLU YDULRXV PRUSKRORJLFDO IRUPV� 7KRVH ZRUGV WDJJHG DV 113 DQG 1136� ZKLFK GHQRWH

SURSHU QRXQV� KDYH DVVLJQHG KLJKHU ZHLJKWV� 7KLV LV EHFDXVH WKH\ VKRXOG EH SUHVHQWHG LQ

WKH DQVZHU� 7KH ZHLJKWV RI DGGHG V\QRQ\PV DUH OHVV WKDQ WKH NH\ZRUGV� 7KH VFRUH RI D

GRFXPHQW LV FRPSXWHG DV IROORZV�
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7KH GRFXPHQW FRQWDLQLQJ RQH NH\ZRUG RU DQ\ ZRUGV LQ LWV H[SDQVLRQ VHW HDUQV D VFRUH RI LWV

ZHLJKW� )RU H[DPSOH� FRQVLGHU WKH 4XHVWLRQ ���

�QXP!1XPEHU� ��

:KDW DUH WKH 9DOGH] 3ULQFLSOHV"



,WV NH\ZRUGV DUH ¦9DOGH]§ DQG ¦3ULQFLSOHV§� DQG WKH H[SDQVLRQ VHWV DUH

>YDOGH]�YDOGH]HV�@ >SULQFLSOH�SULQFLSOHV�UXOH�UXOHV�SUHFHSW�SUHFHSWV�UDWLRQDOH�UDWLRQDOHV@�

UHVSHFWLYHO\� ,I D GRFXPHQW FRQWDLQV ¦SULQFLSOHV§ DQG ¦UXOHV§� EXW QR ¦YDOGH]§� LWV VFRUH LV

GHWHUPLQHG E\ ¦SULQFLSOHV§ DQG ¦UXOHV§ RQO\� 7KH ZRUG ¦SULQFLSOHV§ JLYHV D KLJKHU ZHLJKW

VLQFH LW LV SURSHU QRXQ� DQG WKH ZRUG ¦UXOHV§ JLYHV D ORZHU ZHLJKW� 7KH VFRUH RI WKH

GRFXPHQW LV WKH VXP RI WKHVH WZR ZHLJKWV�

7KRVH GRFXPHQWV WKDW KDYH VFRUHV QR OHVV WKDQ WKH WKUHVKROG DUH VHOHFWHG DV WKH

DQVZHULQJ GRFXPHQWV� 7KUHVKROG LV VHW WR WKH VXP RI ZHLJKWV RI WKH ZRUGV LQ WKH RULJLQDO

TXHVWLRQ VHQWHQFH� 1RWH WKDW WKH UHPRYHG ZRUGV KDYH QR VFRUHV� ,I QR GRFXPHQWV KDYH

VFRUHV JUHDWHU WKDQ WKH WKUHVKROG� ZH DVVXPH WKDW QR DQVZHUV FDQ EH IRXQG IRU WKH TXHVWLRQ�

��� 5HWULHYLQJ WKH 6HQWHQFHV &RQWDLQLQJ $QVZHUV

)LQDOO\� ZH H[DPLQH HDFK VHQWHQFH LQ WKH GRFXPHQWV WKDW PD\ FRQWDLQ WKH DQVZHUV�

7KRVH VHQWHQFHV WKDW FRQWDLQ PRVW ZRUGV LQ WKH H[SDQGHG TXHVWLRQ VHQWHQFH DUH UHWULHYHG�

7KH WRS ILYH VHQWHQFHV DUH UHJDUGHG DV WKH DQVZHUV� ,I WKHUH DUH PRUH WKDQ ILYH SRVVLEOH

DQVZHUV� ZH UDQGRPO\ VHOHFW ILYH RI WKHP� 7R PHHW WKH OLPLW RI ��� E\WHV� ZH WUXQFDWH WKH

VHQWHQFHV WKDW H[FHHG WKH OLPLW� 2Q WKH FRQWUDU\� LI WKH DQVZHU LV VKRUWHU WKDQ WKH OLPLW� ZH

FRQFDWHQDWH LW ZLWK WKH QH[W VHQWHQFHV�

�� 5HVXOWV DQG 'LVFXVVLRQV

7KH V\VWHP UXQ RQ WKH ��� TXHVWLRQV SURYLGHG E\ 4	$ 7UDFN RI 75(&��� 7KH

ZHLJKWV RI SURSHU QRXQ NH\ZRUGV DUH VHW WR ���� DQG WKH RWKHUV DUH VHW WR �� $PRQJ WKHVH

��� TXHVWLRQV� �� KDYH DQVZHUV� 7RWDO �� RI WKHP DUH FRUUHFW� DQG �� DQVZHUV DUH DW WKH

WRS VFRUHV� 7KH IROORZLQJ VKRZV VRPH H[DPSOHV�

�QXP! 1XPEHU� ��

:KDW LV WKH EULJKWHVW VWDU YLVLEOH IURP (DUWK"

$QV� ,Q WKH \HDU ������� 9R\DJHU � ZLOO PDNH LWV FORVHVW DSSURDFK WR 6LULXV�

WKH EULJKWHVW VWDU YLVLEOH IURP (DUWK� 'HHS VSDFH LV EHQLJQ� VR GXVW DQG

FRVPLF UD\V ZLOO HURGH 9R\DJHU � H[WUDRUGLQDULO\ VORZO\� ,Q D ELOOLRQ RU PRUH

\HDUV� 6DJDQ VDLG� �WKHUH Z

�QXP! 1XPEHU� ���

:KR LV WKH 9R\DJHU SURMHFW PDQDJHU"

$QV� 8QWLO 'HFHPEHU� 9R\DJHU � RFFDVLRQDOO\ ZLOO JODQFH DW 1HSWXQH DQG

GDUN VSDFH WR LPSURYH WKH DFFXUDF\ RI REVHUYDWLRQV LWV FDPHUDV DQG

LQVWUXPHQWV PDGH GXULQJ WKH 1HSWXQH IO\E\� VDLG 9R\DJHU SURMHFW PDQDJHU

1RUP +D\QHV� 3LFWXUHV RI HPSW\ VSDFH OHW HQJL



:H H[DPLQH WKH UHVXOWV RI IRUPDO UXQV� DQG ILQG WKDW WKH V\VWHP FDQ EH LPSURYHG IURP

VHYHUDO DVSHFWV�

��� H[HFXWLRQ VSHHG RI WKH V\VWHP

2ZLQJ WR WKH ORQJ WLPH UHTXLUHG� ��� TXHVWLRQV LQ WKH IRUPDO UXQ GR QRW KDYH

DQVZHUV� $IWHU UHYLVLQJ RXU DOJRULWKP DQG UXQQLQJ DJDLQ� ZH DQVZHU ��� TXHVWLRQV�

7KH HYDOXDWLRQ LV GRQH E\ XV RXUVHOYHV� 7RWDO �� RI WKHP DUH FRUUHFW� DQG �� DQVZHUV

DUH DW WKH WRS VFRUHV�

��� DQDSKRU UHVROXWLRQ

7KH DQVZHULQJ VHQWHQFH PD\ FRQWDLQ SURQRXQV RU RWKHU DQDSKRUV UHIHUULQJ WKH

FRQVWLWXHQWV LQ WKH SUHYLRXV VHQWHQFHV� :H KDYH WR ILQG WKH DQWHFHGHQWV� 6LPLODUO\�

GDWH H[SUHVVLRQV VXFK DV ¦WRGD\§ KDYH WR EH VXEVWLWXWHG E\ DQ H[DFW WLPH�

��� SKUDVDO VHDUFKLQJ

3KUDVDO VHDUFKLQJ LV KHOSIXO LQ VRPH NLQG RI TXHVWLRQV� )RU H[DPSOH� WR DQVZHU

WKH TXHVWLRQV

�QXP! 1XPEHU� ���

:KDW LV +HDG 6WDUW"

�QXP! 1XPEHU� ��

:KR ZRQ WKH 1REHO 3HDFH 3UL]H LQ ����"

WKH NH\ SKUDVHV �KHDG VWDUW� DQG �1REHO SHDFH SUL]H� DUH YHU\ XVHIXO WR ILQG WKH

DQVZHUV�

��� TXHVWLRQ W\SH

,W LV DOVR KHOSIXO WR LGHQWLI\ SRVVLEOH DQVZHULQJ FDQGLGDWHV WKDW WKH TXHVWLRQ LV

DVNLQJ IRU� )RU H[DPSOH� WKH GDWH�WLPH H[SUHVVLRQ LV SDUWLFXODUO\ SUHIHUUHG IRU WKH

TXHVWLRQV DV ¦:KDW GD\ ���§ RU ¦:KHQ ���§� )RU TXHVWLRQV DVNLQJ DERXW ¦+RZ PDQ\

SHRSOH ����§ ZH VKDOO RIIHU D QXPHULFDO DQVZHU�

6\VWHPV IRU QDPH HQWLW\ H[WUDFWLRQ LQ D IDPRXV PHVVDJH XQGHUVWDQGLQJ

FRPSHWLWLRQ �08&� ����� FDQ EH HPSOR\HG WR SURYLGH WKLV LQIRUPDWLRQ�

��� UHODWHG ZRUGV LQ GLIIHUHQW SDUW�RI�VSHHFK �326�

:H IRXQG WKDW PDQ\ DQVZHUV DUH LQ GLIIHUHQW 326HV IURP WKRVH LQ WKH TXHVWLRQ

VHQWHQFHV� )RU H[DPSOH�

�QXP!1XPEHU� ���

:KHQ ZDV <HPHQ UHXQLILHG"

$QV� ��� RQ �� 0D\ ���� � ZKHQ WKH <HPHQL FRPPXQLW\ ZDV UHXQLILHG���

��� WKH UHXQLILFDWLRQ RI 1RUWK DQG 6RXWK <HPHQ LQ �������



7KHUHIRUH� ZH KDYH WR DGG VXFK UHODWHG ZRUGV WR JHW EHWWHU SRVVLELOLW\ WR ILQG WKH

DQVZHU�

��� WLPH LQIRUPDWLRQ

,I WKH WLPH LV VSHFLILF LQ WKH TXHVWLRQ� VXFK DV�

�QXP!1XPEHU� ��

:KR UHFHLYHG WKH :LOO 5RJHUV $ZDUG LQ ����"

ZH KDYH WR PDNH VXUH LI WKH DQVZHU FRQWDLQV LQIRUPDWLRQ KDSSHQLQJ LQ WKH

VSHFLILF WLPH� 7LPH LQIRUPDWLRQ FDQ EH PHQWLRQHG HDUOLHU EHIRUH WKH DQVZHULQJ

VHQWHQFH� RU PHQWLRQHG LQ WKH KHDGHU DV WKH LQIRUPDWLRQ RI WKH ZKROH GRFXPHQW�

7KHUH DUH DOVR FDVHV UHTXLULQJ PRUH VHPDQWLF LQIRUPDWLRQ RU ZRUOG NQRZOHGJH WR ILQG WKH

DQVZHUV�

��� DGGLWLRQDO NQRZOHGJH

)RU H[DPSOH� WKH SRVVHVVLYH H[SUHVVLRQ ¦ ©V § KDV PDQ\ GLIIHUHQW PHDQLQJV�

GHSHQGLQJ RQ WKH UHODWLRQVKLS LQ WKH H[SUHVVLRQ�

>1XPEHU� �@ :KDW GHEWV GLG 4LQWH[ JURXS OHDYH �� 4LQWH[
V GHEW

>1XPEHU� ��@ 3UHVLGHQW &OHYHODQG
V ZLIH �� PDUULHG ���\HDU�ROG )UDQFHV

)ROVRP

>1XPEHU� ��@ :KR ZURWH WKH VRQJ� �6WDUGXVW�" �� +RDJLH &DUPLFKDHO
V

�6WDUGXVW��

:H KDYH WR NQRZ WKDW &OHYHODQG©V ZLIH LV WKH RQH ZKR PDUULHG KLP� DQG

&DUPLFKDHO©V ¦6WDUGXVW§ PHDQV WKDW KH ZURWH WKLV VRQJ� ,Q WKLV ZD\� ZH FDQ ILQG WKH

DQVZHU FRUUHFWO\�

2WKHU H[DPSOHV DUH WKRVH SKUDVHV H[SUHVVLQJ WKH VDPH LQIRUPDWLRQ� EXW QRW XVLQJ

V\QRQ\PV�

>1XPEHU� ��@ SURGXFHU RI WXQJVWHQ �� WKH ELJJHVW VXSSOLHU RI WKH PHWDO

>1XPEHU� ��@ :KHUH LV WKH DFWUHVV� 0DULRQ 'DYLHV� EXULHG" �� RQ KHU

PDXVROHXP

>1XPEHU� ���@ FUHDWHG WKH ,QWHUQHW EURZVHU 0RVDLF �� 0RVDLF� GHYHORSHG

E\

:H FDQ VHH WKDW WKH ZRUGV ¦SURGXFHU§ DQG ¦VXSSOLHU§ DUH QRW V\QRQ\PV� QRU DUH

¦FUHDWH§ DQG ¦GHYHORS§� +RZHYHU� WKH\ GR RIIHU WKH VDPH LQIRUPDWLRQ�



��� HOOLSVLV

>1XPEHU� ���@ ��� LQ 0DUDWKL� WKH PRVW FRPPRQO\ VSRNHQ ORFDO ODQJXDJH �

>1XPEHU� ���@ 7KH GLVWDQFH LQ WLPH IURP 7RN\R LV ���

7KH DQVZHU WR 4XHVWLRQ ��� LQ IDFW PHQWLRQV ¦WKH PRVW FRPPRQO\ VSRNHQ

ODQJXDJH LQ %RPED\§� EXW WKH ORFDWLRQ LV QRW VKRZQ� 6R LV WKH DQVZHU WR 4XHVWLRQ

���� ZKLFK LQGHHG PHQWLRQV ¦IURP 7RN\R WR 1LLJDWD§�

�� &RQFOXVLRQ DQG )XWXUH :RUN

:H SURSRVH D PHWKRG WR DQVZHU TXHVWLRQV PDLQO\ EDVHG RQ NH\ZRUG PDWFKLQJ� 7KH

NH\ZRUGV LQ D TXHVWLRQ VHQWHQFH LV ILUVW VHOHFWHG� WKHQ DOO RI WKHLU V\QRQ\PV DQG

PRUSKRORJLFDO YDULDQWV IRUPV WKH H[SDQVLRQ VHWV� $SSURSULDWH ZHLJKWV DUH DVVLJQHG WR

HDFK NH\ZRUG�

7R ORRN IRU WKH VHQWHQFHV FRQWDLQLQJ DQVZHUV� ZH ILUVW HPSOR\ D IXOO�WH[W UHWULHYDO

V\VWHP WR VHOHFW GRFXPHQWV WKDW PD\ FRQWDLQ WKH DQVZHU� 7KHQ ZH H[DPLQH HDFK VHQWHQFH

LQ WKHVH GRFXPHQWV WR VHH LI LW RIIHUV WKH DQVZHU� 2XU DSSURDFK DQVZHUV ��� TXHVWLRQV� ��

RI WKHP DUH FRUUHFW� ZLWK �� DW WRS VFRUH�

,Q WKH IXWXUH ZRUN� ZH ZLOO WU\ WR RIIHU DQVZHUV DFFRUGLQJ WR WKH W\SHV RI TXHVWLRQV�

%HVLGHV� ZH ZLOO ILQG WKH UHODWHG ZRUGV RI NH\ZRUGV LQ GLIIHUHQW 326HV� UHVROYH DQDSKRUV�

PDWFK SDWWHUQV LQ SKUDVDO OHYHO� DQG ILQG WKH ZRUGV PLVVLQJ LQ WKH VHQWHQFHV FRQWDLQLQJ

DQVZHUV� 'LIIHUHQW VFRULQJ IXQFWLRQV ZLOO EH LQYHVWLJDWHG WR JHW EHWWHU SHUIRUPDQFH�

5HIHUHQFH

08& ������ 3URFHHGLQJV RI �
WK

0HVVDJH 8QGHUVWDQGLQJ &RQIHUHQFH� KWWS���ZZZ�PXF�VDLF� FRP

�SURFHHGLQJV�SURFHHGLQJVBLQGH[�KWPO�


