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.H\ZRUGV�� %LJ�'DWD��'DWD�6RXUFHV��.H\ZRUG�%DVHG�&ODVVL¿HU��0LFUR�%ORJJLQJ�&RPPXQLW\��6HQWLPHQW�
'LPHQVLRQV��6KRUW�0HVVDJH�%DVHG�6HQWLPHQW�0LQLQJ��6RFLDO�0HGLD�&RPPXQLW\��8VHU�5HODWLRQV

,1752'8&7,21

7RGD\¶V�FRQQHFWHG�VRFLHW\�LV�FKDUDFWHUL]HG�E\�
WKH�ZD\�SHRSOH�VKDUH�LQIRUPDWLRQ�DQG�E\�KRZ�
VXFK�LQIRUPDWLRQ�DIIHFWV� WKH�FRPPXQLW\�DV�D�
ZKROH��7KLV� LV�SDUWLFXODU� UHOHYDQW�ZKHQ�VXFK�
LQIRUPDWLRQ�UHIOHFWV�WKH�RSLQLRQ�RI�LQGLYLGXDOV�

DERXW�RWKHU�LQGLYLGXDOV��FRPSDQLHV��SURGXFWV��
VSHFLILF�SURGXFW�IHDWXUHV��HWF��$UJXDEO\��7ZLWWHU�
LV�RQH�RI�WKH�PRVW�SRSXODU�SODWIRUPV�IRU�SXEOLVK�
LQJ�RSLQLRQV�DQG�RWKHU�LQIRUPDWLRQ�WR�D�JOREDO�
DXGLHQFH��,Q�JHQHUDO��VXFK�SODWIRUPV�HQDEOH�WKH�
QHWZRUNHG�FRPPXQLW\�WR�HDVLO\�H[SUHVV�OLNHV�RU�
GLVOLNHV��WR�FRQYH\�SHUVRQDO�IHHOLQJV�RU�PRRGV��
WR�FRPPHQW�DERXW�HYHQWV�RU�DFWLYLWLHV�RI�RWKHU�
LQGLYLGXDOV�� WR� SXEOLVK� QHZV� DERXW� JHQHUDO�

.H\ZRUG�%DVHG�6HQWLPHQW�
0LQLQJ�XVLQJ�7ZLWWHU

0��%DXPJDUWHQ��'HSDUWPHQW�RI�&RPSXWLQJ�	�(QJLQHHULQJ��8QLYHUVLW\�RI�8OVWHU��
1HZWRZQDEEH\��8.

0��'��0XOYHQQD��'HSDUWPHQW�RI�&RPSXWLQJ�	�(QJLQHHULQJ��8QLYHUVLW\�RI�8OVWHU��
1HZWRZQDEEH\��8.

1��5RRQH\��'HSDUWPHQW�RI�&RPSXWLQJ�	�(QJLQHHULQJ��8QLYHUVLW\�RI�8OVWHU��1HZWRZQDEEH\��
8.

-��5HLG��5HS.QLJKW��%HOIDVW��8.

$%675$&7
%LJ�'DWD�DUH�WKH�QHZ�IURQWLHU�IRU�EXVLQHVVHV�DQG�JRYHUQPHQWV�DOLNH��'HDOLQJ�ZLWK�ELJ�GDWD�DQG�H[WUDFWLQJ�
YDOXDEOH�DQG�DFWLRQDEOH�NQRZOHGJH�IURP�LW�SRVHV�RQH�RI�WKH�ELJJHVW�FKDOOHQJHV�LQ�FRPSXWLQJ�DQG��VLPXOWD�
QHRXVO\��SURYLGHV�RQH�RI�WKH�JUHDWHVW�RSSRUWXQLWLHV�IRU�EXVLQHVV��JRYHUQPHQW�DQG�VRFLHW\�DOLNH��7KH�FRQWHQW�
SURGXFHG�E\�WKH�VRFLDO�PHGLD�FRPPXQLW\�DQG�LQ�SDUWLFXODU�WKH�PLFUR�EORJJLQJ�FRPPXQLW\�UHÀHFWV�RQH�RI�WKH�
PRVW�RSLQLRQ��DQG�NQRZOHGJH�ULFK��UHDO�WLPH�DFFHVVLEOH��H[SUHVVLYH�DQG�GLYHUVH�GDWD�VRXUFHV��ERWK�LQ�WHUPV�RI�
FRQWHQW�LWVHOI�DV�ZHOO�DV�FRQWH[W�UHODWHG�NQRZOHGJH�VXFK�DV�XVHU�SUR¿OHV�LQFOXGLQJ�XVHU�UHODWLRQV��+DUQHVVLQJ�
WKH�HPEHGGHG�NQRZOHGJH�DQG�LQ�SDUWLFXODU�WKH�XQGHUO\LQJ�RSLQLRQ�DERXW�FHUWDLQ�WRSLFV�DQG�JDLQLQJ�D�GHHSHU�
XQGHUVWDQGLQJ�RI�WKH�RYHUDOO�FRQWH[W�ZLOO�SURYLGH�QHZ�RSSRUWXQLWLHV�LQ�WKH�LQFOXVLRQ�RI�XVHU�RSLQLRQV�DQG�
SUHIHUHQFHV��7KLV�SDSHU�GLVFXVVHV�D�NH\ZRUG�EDVHG�FODVVL¿HU�IRU�VKRUW�PHVVDJH�EDVHG�VHQWLPHQW�PLQLQJ��,W�
RXWOLQHV�D�VLPSOH�FODVVL¿FDWLRQ�PHFKDQLVP�WKDW�KDV�WKH�SRWHQWLDO�WR�EH�H[WHQGHG�WR�LQFOXGH�DGGLWLRQDO�VHQWL�
PHQW�GLPHQVLRQV��(YHQWXDOO\��WKLV�FRXOG�SURYLGH�D�GHHSHU�XQGHUVWDQGLQJ�DERXW�XVHU�SUHIHUHQFHV��ZKLFK�LQ�
WXUQ�FRXOG�DFWLYHO\�DQG�LQ�DOPRVW�UHDO�WLPH�LQÀXHQFH�IXUWKHU�GHYHORSPHQW�DFWLYLWLHV�RU�PDUNHWLQJ�FDPSDLJQV�
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WRSLFV� RU� WKHPVHOYHV�� ,QGLYLGXDOO\�� WKH\� FDQ�
EH�VHHQ�DV�VLPSOH�VWDWHPHQWV�WKDW�KDYH�OLPLWHG�
RU�QR�YDOXH�DW�DOO��+RZHYHU��FROOHFWLYHO\�WKH\�
UHIOHFW�D�SRZHUIXO�PHFKDQLVP�WKDW�FDQ�DFWLYHO\�
LQIOXHQFH�RWKHU�SHRSOH¶V�EHKDYLRU��)RU�LQVWDQFH��
LI�D�ODUJH�QXPEHU�RI�SHRSOH�DSSURYH�RI�D�JLYHQ�
SURGXFW�E\�H[SUHVVLQJ� WKHLU� VDWLVIDFWLRQ�ZLWK�
LW�WKHQ�RWKHU�SHRSOH�PD\�EH�PRUH�OLNHO\�WR�EX\�
WKLV�SDUWLFXODU�SURGXFW��ZKLFK�LV�UHIHUUHG�WR�DV�
RQOLQH� ZRUG�RI�PRXWK� EUDQGLQJ�� 9LFH� YHUVD��
SHRSOH�PD\�FKRRVH�QRW�WR�EX\�D�FHUWDLQ�SURGXFW�
LI� D� VXEVWDQWLDO� DPRXQW� RI� SHRSOH� KDV� FRP�
PHQWHG�QHJDWLYHO\�DERXW�LW��(TXDOO\�FRPSHOOLQJ�
LQ�WKLV�FRQWH[W�LV�KRZ�LQGLYLGXDOV�WKLQN�DERXW�
FHOHEULWLHV� IRU� ZKLFK� SXEOLF� RSLQLRQ� FDQ� EH�
FRQVLGHUHG�D�YDOXDEOH�FRPPRGLW\��'LVWXUELQJO\�
LQ�ERWK�FDVHV�LV�WKDW�LW�LV�RIWHQ�LUUHOHYDQW�LI�WKH�
SXEOLFL]HG�RSLQLRQV�DUH�EDVHG�RQ�DFWXDO�IDFWV�
RU�LI�WKH\�DUH�EDVHG�RQ�XQIRXQGHG�LQIRUPDWLRQ��
KHDUVD\��KDUDVVPHQW��HWF�

0RUHRYHU��LQGLYLGXDO�FRPPHQWV�DUH�RIWHQ�
VLPSO\�DJJUHJDWHG�LQWR�SRVLWLYH��QHJDWLYH�DQG�
VRPHWLPHV� DOVR� LQWR� QHXWUDO� FDWHJRULHV� WKDW�
VXSSRVHGO\�UHIOHFW�WKH�SXEOLF¶V�RSLQLRQ��6XFK�
D� VLPSOLILFDWLRQ� LV� QRW� RQO\� SUREOHPDWLF� EXW�
LW�RIWHQ�OHDGV�WR�IDOVH�LQWHUSUHWDWLRQV�EHFDXVH�
H[SUHVVHG�VHQWLPHQWV�VHOGRP�UHIHUV�WR�D�VLQJOH�
JHQHUDO�WRSLF�EXW�JHQHUDOO\�WR�D�KLJKO\�VSHFLILF�
FRQWH[W�WKDW�LV�GHILQHG�E\�PXOWLSOH�IDFWRUV�LQ�
FOXGLQJ�WLPH�RI�RFFXUUHQFH��WRSLFDOLW\��UHODWHG�
WRSLFV��GHPRJUDSKLFV��HWF��$QDO\]LQJ�WKH�VHQWL�
PHQW�LQGLYLGXDOV�KDYH�WRZDUGV�D�JLYHQ�FRQWH[W�
RU� SHUVRQ� FRXOG� QRW� RQO\� KHOS� WR� DVVHVV� WKH�
UHSXWDWLRQ�RI�WKH�FRQWH[W�RU�SHUVRQ�FRQFHUQHG�
EXW�FRXOG�DOVR�LQIOXHQFH�IXWXUH�GHFLVLRQV�DQG�
DFWLRQV�� +RZHYHU�� H[WUDFWLQJ� WKH� VHQWLPHQW�
IURP� UHODWLYHO\� VKRUW� DQG� RIWHQ� VODQJ�EDVHG�
PHVVDJHV�VXFK�DV�WZHHWV�LV�D�QRQ�WULYLDO�WDVN��
6LPLODU��FRUUHODWLQJ�VXFK�VHQWLPHQWV�WR�VSHFLILF�
DVSHFWV��SURSHUWLHV�RU�HYHQ�FRPSOH[�SHUVRQDO�
SURILOHV�LV�HTXDOO\�FKDOOHQJLQJ

7KH�IROORZLQJ�UHYLHZV�WKH�IRXQGDWLRQV�DQG�
FKDOOHQJHV�RI�VKRUW�PHVVDJH�EDVHG�VHQWLPHQW�
DQDO\VLV��EULHIO\�UHYLHZV�WKH�VWDWH�RI�WKH�DUW�LQ�
WKLV�DUHD�DQG�DOVR�SURWRW\SHV�D�NH\ZRUG�EDVHG�
FODVVLILHU�ZKLFK�FDWHJRUL]HV�LQGLYLGXDO�WZHHWV�
LQWR�GLVWLQFW�JURXSV�WKDW�UHIOHFW�GLIIHUHQW�VHQWL�
PHQWV��2YHU�WLPH��WKLV�FDQ�EH�XVHG�WR�UHDVRQ�

DERXW� WKH� FKDQJLQJ� RSLQLRQ� D� JLYHQ� FRQWH[W�
KDV�ZLWKLQ�WKH�FRQQHFWHG�FRPPXQLW\��7RZDUGV�
WKH�HQG�RI�WKLV�SDSHU��D�SHUIRUPDQFH�VWXG\�LV�
SUHVHQWHG�DQG�IXWXUH�ZRUN�LV�GLVFXVVHG�EHIRUH�
FRQFOXGLQJ�UHPDUNV�DUH�JLYHQ�

)281'$7,216�$1'�
&+$//(1*(6�2)�
6(17,0(17�$1$/<6,6

%DVHG� RQ� :LNLSHGLD�� VHQWLPHQW� DQDO\VLV� LV�
GHILQHG�DV�DQ�³DSSOLFDWLRQ�RI�QDWXUDO�ODQJXDJH�
SURFHVVLQJ��FRPSXWDWLRQDO�OLQJXLVWLFV�DQG�WH[W�
DQDO\WLFV´�ZLWK�WKH�REMHFWLYH�WR�LGHQWLI\�DQG�WR�
³H[WUDFW�VXEMHFWLYH�LQIRUPDWLRQ´�IURP�YDULRXV�
FRQWHQW�� ,Q� RWKHU� ZRUGV�� VHQWLPHQW� DQDO\VLV�
UHIHUV�WR�WKH�SUREOHP�RI�H[WUDFWLQJ�WKH�RSLQLRQ�
RU�HPRWLRQ�D�SHUVRQ�KDV�DERXW�D�JLYHQ�FRQWH[W��
SURGXFW��SHUVRQ��HWF��:KLOH�SHUVRQDO�RSLQLRQ�FDQ�
EH�H[SUHVVHG�LQ�YDULRXV�IRUPV�VXFK�DV�ZULWWHQ��
YHUEDO�DV�ZHOO�DV�YLVXDO��LW�LV��IRU�WKH�VFRSH�RI�
WKLV�ZRUN��DVVXPHG�WKDW�LW�LV�H[SUHVVHG�RU�FDQ�
EH�FRQYHUWHG�LQWR�VKRUW�WH[W�IUDJPHQWV�VXFK�DV�
W\SLFDOO\� SXEOLVKHG� YLD� YDULRXV� PLFUR� EORJ�
JLQJ�SODWIRUPV�RU�WRSLF�VSHFLILF�IRUXPV��0LFUR�
EORJJLQJ� SODWIRUPV� LQ� JHQHUDO� EXW�7ZLWWHU� LQ�
SDUWLFXODU�KDYH�EHFRPH�WKH�SODWIRUP�RI�FKRLFH�
IRU�WKH�UHDO�WLPH�SXEOLVKLQJ�RI�SHUVRQDO�PHV�
VDJHV�WKDW�UHODWH�WR�SURGXFWV��FHOHEULWLHV��SHUVRQDO�
RU�SXEOLF�HYHQWV�RU�RWKHU�FRQWH[WV�RI�LQWHUHVW��
2Q�DQ�LQGLYLGXDO�OHYHO�WKH\�VLPSO\�UHIOHFW�WKH�
SHUVRQDO�VWDWHPHQW�RI�D�VLQJOH�SHUVRQ�DERXW�D�
VSHFLILF�WRSLF�DW�D�JLYHQ�PRPHQW�LQ�WLPH��+RZ�
HYHU��FROOHFWLYHO\�WKH\�DUH�H[SUHVVLYH�HQRXJK�WR�
UHDVRQ�DERXW�WKH�VRFLDO�UHSXWDWLRQ�D�SHUVRQ�RU�
SURGXFW�PD\�KDYH�DW�DQ\�PRPHQW�LQ�WLPH�DQG�
HTXDOO\�LPSRUWDQW�LQ�UHDO�WLPH��7KH�PRVW�EDVLF�
VHQWLPHQW�DQDO\VLV�LV�WR�GHWHUPLQH�WKH�SRODULW\�
D�JLYHQ�PHVVDJH�KDV�LQ�UHODWLRQ�WR�D�JLYHQ�WRSLF��
7KDW�LV�LI�WKH�XQGHUO\LQJ�VHQWLPHQW�LV�SRVLWLYH��
QHJDWLYH�RU�QHXWUDO��2WKHU�DOLJQPHQWV�VXFK�DV�
DQJULQHVV��VDGQHVV��KDSSLQHVV��HWF��UHIOHFW�PRUH�
FRPSOH[�GLPHQVLRQV� LQ� WKLV� DUHD�RI� UHVHDUFK�
WKDW�DUH�PRUH�FKDOOHQJLQJ�WR�GHWHFW��2QH�RI�WKH�
SRSXODU�PHWKRGV� WR�GHWHUPLQH� WKH�SRODULW\� LV�
UHIHUUHG�WR�DV�NH\ZRUG�VSRWWLQJ�LQ�ZKLFK�D�JLYHQ�
WH[W� LV�FODVVLILHG�DFFRUGLQJ�WR�WKH�RFFXUUHQFH�
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RI� UHOHYDQW� SRVLWLYH� DQG� QHJDWLYH� NH\ZRUGV��
$OWKRXJK�D�YHU\�VLPSOH�\HW�HIIHFWLYH�PHWKRG��LW�
HQWDLOV�D�QXPEHU�RI�GUDZEDFNV�DV�VXPPDUL]HG�
QH[W��)LUVWO\��NH\ZRUGV�UHIOHFW�XQLJUDPV��ZKLFK�
PDNHV�LW�GLIILFXOW�WR�H[WUDFW�RSLQLRQV�RU�HPRWLRQV�
IURP�PRUH�FRPSOH[�VWUXFWXUHV��)RU�LQVWDQFH��³$�
UHDGHU�ZLOO�ILQG�LW�GLIILFXOW�QRW�WR�UHFRPPHQG�
WKLV� ERRN´� LQFOXGHV� ³UHFRPPHQG´� ZKLFK� LV�
QRUPDOO\�UHJDUGHG�DV�D�SRVLWLYH�LQGLFDWRU�ZLWK�
UHVSHFW�WR�WKH�SRODULW\�RI�WKH�SKUDVH��+RZHYHU��
EHFDXVH�LW�LV�SUHFHGHG�E\�µQRW¶��ZKLFK�LQGLFDWHV�
D�QHJDWLRQ�RI�µUHFRPPHQG¶��LW�VKRXOG�OHDG�WR�
D�QHJDWLYH�VHQWLPHQW�FODVVLILFDWLRQ��1HYHUWKH�
OHVV�� WKH� ILUVW� SDUW� RI� WKH� DERYH� SKUDVH� ³ZLOO�
ILQG�LW�GLIILFXOW´�QHJDWHV�WKLV�DJDLQ�SRLQWLQJ�WR�
D�SRVLWLYH�VHQWLPHQW�IRU� WKH�ERRN�FRQFHUQHG��
7KLV�VLPSOH�H[DPSOH�FOHDUO\�VKRZV�WKDW�D�NH\�
ZRUG�EDVHG�DSSURDFK�KDV�VRPH�OLPLWDWLRQV�WR�
GHWHUPLQH�WKH�SRODULW\�RI�FRPSOH[�SKUDVHV�LQ�
SDUWLFXODU� LI� LW� LQFOXGHV�VDUFDVP�� LURQ\��VODQJ�
EDVHG�H[SUHVVLRQV��PLVVSHOOLQJV��DEEUHYLDWLRQV�
HWF��1HYHUWKHOHVV�DV�VKRZQ�ODWHU�RQ��WKH�DFFXUDF\�
RI� VXFK�DSSURDFKHV� LV� VWLOO�ZLWKLQ�DFFHSWDEOH�
OLPLWV��2WKHU�FKDOOHQJHV�LQ�WKLV�FRQWH[W�FDQ�EH�
VXPPDUL]HG�DV�IROORZV�

�� 3RODULW\��7KH�SRODULW\� RI� D� DQ\� VSHFLILF�
SLHFH�RI�FRQWHQW�LV�VXEMHFW�WR�LQWHUSUHWDWLRQ�
DQG�DV�VXFK�VXEMHFWLYH��7KDW�LV�WKDW�LW�PD\�
GLIIHU�IRU�GLIIHUHQW�FRQWH[WV�RU�SHUVRQV�DQG�
PD\�HYHQ�EH�WRSLF�DQG�WLPH�VSHFLILF��$V�
VXFK��DQ\�FODVVLILFDWLRQ�FDQQRW�XQDPELJX�
RXVO\� EH� UHJDUGHG� DV� D� ³JROG� VWDQGDUG´��
,QVWHDG�LW�VKRXOG�EH�HYDOXDWHG�LQ�UHODWLRQ�
WR�WKH�FRQWH[W�LW�LV�KDV�EHHQ�GHWHUPLQHG�IRU�

�� 6HQWLPHQW�9DULHW\��$OWKRXJK��KXPDQV�FDQ�
H[SUHVV�D�PXOWLWXGH�RI�VHQWLPHQWV�PRVW�FXU�
UHQW�DOJRULWKPV�RQO\�GLVWLQJXLVK�EHWZHHQ�
SRVLWLYH�DQG�QHJDWLYH�FDWHJRULHV��&DSWXU�
LQJ�DGGLWLRQDO�GLPHQVLRQV�LV�DQ�LPSRUWDQW�
DVSHFW�LQ�WKLV�DUHD��DV�LW�ZRXOG�DOORZ�IRU�D�
EHWWHU�DQG�PRUH�GHWDLOHG�LQWHUSUHWDWLRQ�RI�
WKH�SXEOLFV�RSLQLRQ�

�� 6HQWLPHQW� 6WUHQJWK�� &RQWHQW� LV� RIWHQ�
FDWHJRUL]HG� LQWR� GLVWLQFW� JURXSV�ZLWKRXW�
TXDQWLI\LQJ�WKH�VWUHQJWK�RI�WKH�GHWHFWHG�VHQ�
WLPHQW�RU�WKH�FRQILGHQFH�RI�LWV�FRUUHFWQHVV��
+RZHYHU��LQ�KXPDQ�WHUPV�WKH�LQGLYLGXDO�

VHQWLPHQWV�DUH�H[SUHVVHG�DW�YDULRXV�GHJUHHV�
UDQJLQJ�H�J��IURP�YHU\�VWURQJ�WR�YHU\�PLOG��
4XDQWLI\LQJ�WKH�VWUHQJWK�D�VHQWLPHQW�KDV�
IRU�D�JLYHQ�WRSLF�ZRXOG�DOORZ�IRU�D�EHWWHU�
LQWHUSUHWDWLRQ��ZKLFK�FRXOG�DOVR�VHUYH�DV�
D�PHDVXUH�RI�FRQILGHQFH�

�� 7RSLF� 'HSHQGHQF\�� $� VHQWLPHQW� XVX�
DOO\� UHIHUV� WR�D� VSHFLILF� WRSLF�RU� IHDWXUH��
+RZHYHU��WKH�WRSLF�PD\�QRW�QHFHVVDULO\�EH�
LQFOXGHG�LQ�WKH�VDPH�SKUDVH�DV�WKH�VHQWLPHQW�
ZKLFK�LV�SDUWLFXODU�UHOHYDQW�IRU�PLFUR�EORJV��
6XFK�PLVPDWFK�FDQ�VLJQLILFDQWO\�LQIOXHQFH�
WKH�FODVVLILFDWLRQ�SURFHVV�VLJQLILFDQWO\�

�� 0XOWLSOH�7RSLFV��6LPLODU�WR�WKH�DERYH��D�
JLYHQ�FRQWHQW�PD\�LQFOXGH�PXOWLSOH�WRSLFV�
ZLWK�SRWHQWLDOO\�FRQWUDGLFWLQJ�VHQWLPHQWV��
7KH�FRUUHODWLRQ�RI�VHQWLPHQWV�WR�WKH�GLIIHU�
HQW�DQG�SRWHQWLDOO\�UHODWHG�WRSLFV�SRVHV�D�
VLJQLILFDQW�FKDOOHQJH�LQ�WKLV�DUHD�

�� 7RSLF�'LPHQVLRQDOLW\��*HQHUDO�WRSLFV�DUH�
RIWHQ� FRPSRVHG� RU� LQIOXHQFHG� E\� RWKHU�
VXE�WRSLFV�� &RUUHODWLQJ� DQG� DJJUHJDWLQJ�
GHSHQGHQW� FRQWHQW� DQG� WKH� XQGHUO\LQJ�
VHQWLPHQW�WRJHWKHU�WR�HYDOXDWH�WKH�YDULRXV�
DVSHFWV�SRVHV�D�VLJQLILFDQW�FKDOOHQJLQJ�

�� 1RLVH��0LFUR�EORJV�DUH�RIWHQ�FUHDWHG�RQ�
PRELOH�GHYLFHV�ZKLOH�RQ�WKH�PRYH��$V�VXFK�
PLFUR�EORJV�DUH�XVXDOO\�QRW�ZHOO�IRUPHG�RU�
JUDPPDWLFDOO\�FRUUHFW��,QVWHDG��WKH\�RIWHQ�
LQFOXGH�V\QWDFWLF�HUURUV��DUH�JUDPPDWLFDOO\�
EOXUUHG�DQG�FRQWDLQ�GHPRJUDSKLF�RU�FRQWH[W�
VSHFLILF�DEEUHYLDWLRQV��'HDOLQJ�ZLWK�VXFK�
QRLVH�LV�YHU\�GLIILFXOW�LQ�JHQHUDO�1/3�EXW�
FRQVLGHULQJ�WKH�VPDOO�VL]H�RI�PLFUR�EORJV�
WKLV�SUREOHP�LV�HYHQ�PRUH�VLJQLILFDQW�

�� 6ODQJ�9HUQDFXODU�$EEUHYLDWLRQV��0LFUR�
EORJV�RIWHQ�LQFOXGH�XVHU�VSHFLILF�VODQJ�DV�
ZHOO� DV� DEEUHYLDWLRQV�� ZKLFK� DOORZ� IRU�
VKRUWHU� PHVVDJHV�� SHUVRQDOL]HG� H[SUHV�
VLRQV��HWF��%RWK�RI�ZKLFK�DUH�YHU\�PXFK�
ODQJXDJH�GHSHQGHQW�DQG�PD\�DOVR�GLIIHU�
GHPRJUDSKLFDOO\�ZKLFK�PDNHV�LW�YHU\�GLI�
ILFXOW�WR�FRUUHFWO\�LQWHUSUHW�WKHP�

�� 6DUFDVP�� ,URQ\�� 0RFNHU\�� &\QLFLVP��
-LEH�� HWF��� 6RPHWLPHV�� SHUVRQDO� H[SUHV�
VLRQV�FDQ�EH�YHU\�GLUHFW�DQG�XQDPELJXRXV��
+RZHYHU�� PRUH� RIWHQ� WKDQ� QRW� WKH\� DUH�
DPELYDOHQW�DQG�DV�VXFK�YHU\�SUREOHPDWLF�
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IRU�1/3� WDVNV�� 6LPLODU� WR� VODQJ� DQG� DE�
EUHYLDWLRQV� WKHUH� DUH� DOVR� ODQJXDJH� DQG�
GHPRJUDSKLFDOO\�GHSHQGHQW�DQG�WKHUHIRUH�
YHU\�GLIILFXOW�WR�SURFHVV�E\�FRPSXWDWLRQDO�
PHDQV�

�� 'DWD�9ROXPHV��:KLOH�LQGLYLGXDO�PHVVDJHV�
DUH�UHODWLYHO\�VPDOO�� WKH�QXPEHU�RI�PHV�
VDJHV�SXEOLVKHG�DW�DQ\�JLYHQ�PRPHQW�LQ�
WLPH�FDQ�EH�YHU\�ODUJH��$QDO\]LQJ�WKHP�LQ�
UHDO�WLPH�FDQ�SRVH�VLJQLILFDQW�FKDOOHQJHV�
WR�WKH�DQDO\]LQJ�SODWIRUP��)RU�LQVWDQFH��DF�
FRUGLQJ�WR�7ZLWWHU��LQ������DSSUR[LPDWHO\���
ELOOLRQ�WZHHWV�ZHUH�VHQW�HYHU\�ZHHN��KWWS���
EORJ�WZLWWHU�FRP���������QXPEHUV�KWPO��

�� $FFXUDF\�YV��3HUIRUPDQFH�� ,Q�JHQHUDO��
DQ� LQFUHDVHG� DFFXUDF\� UHTXLUHV� D� PRUH�
GHWDLOHG�DQDO\VLV�DQG�WKHUHIRUH�GHFUHDVHV�
WKH�RYHUDOO�SHUIRUPDQFH��)LQGLQJ�WKH�ULJKW�
EDODQFH�EHWZHHQ�WKH�UHTXLUHG�DFFXUDF\�DQG�
WKH�EHVW�SHUIRUPDQFH�LV�D�NH\�FKDOOHQJH�LQ�
PDFKLQH�OHDUQLQJ�DQG�EH\RQG�WKDW�UHTXLUHV�
PRUH� DGDSWLYH� DQG� LGHDOO\� VHOI�DGDSWLQJ�
DOJRULWKPLF�SULQFLSOHV�

5(/$7('�:25.

6HQWLPHQW�DQDO\VLV�DQG�RSLQLRQ�PLQLQJ�KDV�EHHQ�
DURXQG�IRU�D�QXPEHU�RI�\HDUV��H�J���/LX�HW�DO���
������KDYH� LQWURGXFHG� WH[WXDO� DIIHFW� VHQVLQJ�
WR�DQDO\]H�YDULRXV�LQIRUPDWLRQ�VRXUFHV�VXFK�DV�
UHYLHZV��QHZV�DUWLFOHV��FRQYHUVDWLRQV��EORJV��HWF��
+RZHYHU��LQ�UHFHQW�\HDUV�LW�KDV�EHFRPH�D�YHU\�
DFWLYH�DUHD�RI�UHVHDUFK��ZKLFK�LV�PDLQO\�GXH�WR�
WKH�ULVLQJ�SRSXODULW\�RI�UHDO�WLPH�PLFUR�EORJJLQJ�
SODWIRUPV�VXFK�DV�7ZLWWHU��ZKLFK�SURYLGH�D�YHU\�
ODUJH�DQG�UHDO�WLPH�SRRO�RI�LQIRUPDWLRQ�WKDW�LV�
YHU\�ULFK�LQ�SHUVRQDO�RSLQLRQ��,Q�IDFW��%LIHW�HW�
DO�� ������� KDYH� UHIHUUHG� WR�7ZLWWHU� DV� D� WRRO�
WKDW� UHIOHFWV� ³ZKDW¶V�KDSSHQLQJ�ULJKW�QRZ´��
0RUHRYHU��-DQVHQ�HW�DO�� �������GLVFXVVHG�WKH�
LPSDFW�RI�PLFUR�EORJJLQJ�DV�D�IRUP�RI�HOHFWURQLF�
ZRUG�RI�PRXWK�EUDQGLQJ�WKDW�FDQ�SURYLGH�QHZ�
RSSRUWXQLWLHV� IRU� FRPSDQLHV�� 7KH\� UHSRUWHG�
WKDW� D� VLJQLILFDQW�QXPEHU�RI�EORJV�FRQWDLQHG�
UHIHUHQFHV� WR�EUDQG�SURGXFWV�DOVR�H[SUHVVLQJ�
SRVLWLYH�RU�QHJDWLYH�RSLQLRQV�DERXW�WKH�SURGXFW�
RU�WKH�DVVRFLDWHG�EUDQG��7KLV�FOHDUO\�VKRZV�WKDW�

DQDO\]LQJ�VXFK�VRXUFHV�FDQ�SURYLGH�DQ�LPSRUWDQW�
LQVLJKW�LQWR�WKH�SXEOLF�RSLQLRQ�LQ�DOPRVW�UHDO�
WLPH��ZKLFK�UHIOHFWV�D�YDOXDEOH�IHHGEDFN�PHFKD�
QLVP�WKDW�FDQ�EH�XWLOL]HG�IRU�YDULRXV�SXUSRVHV�

3UREDEO\�WKH�PRVW�SRSXODU�DQG�VLPSOLVWLF�
DSSURDFKHV�WR�VHQWLPHQW�DQDO\VLV�LV�EDVHG�RQ�
NH\ZRUG�VSRWWLQJ�ZKHUH�VSHFLILF�VHQWLPHQW�EHDU�
LQJ�OH[LFRQV�DUH�XVHG�WR�GHWHUPLQH�WKH�VHQWLPHQW�
RI�D�JLYHQ�LQSXW��6XFK�OH[LFRQV�FRQWDLQ�NH\ZRUGV�
WKDW� FRUUHVSRQG� WR� WKH� GLIIHUHQW� VHQWLPHQW�
FDWHJRULHV��/LX�HW�DO����������0RVW�SXEOLFL]HG�
DOJRULWKPV�RQO\�GLIIHUHQWLDWH�EHWZHHQ�SRVLWLYH�
DQG�QHJDWLYH�VHQWLPHQW�FDWHJRULHV�DOVR�DVVXPLQJ�
D�QHXWUDO�FDWHJRU\�LI�QR�VHQWLPHQW�LV�GHWHFWHG��
2WKHU�DSSURDFKHV�LQFOXGH�PRUH�FRPSOH[�1/3�
RU�PDFKLQH�OHDUQLQJ� DOJRULWKP� WKDW� WDNH� LQWR�
DFFRXQW�WKH�VHPDQWLF�VWUXFWXUH�RI�D�SKUDVH�RI�
D� VHQWHQFH� RU� HYHQ� ODUJHU� FRQVWUXFWV� DW� H�J��
GRFXPHQW�OHYHO�

2QH�RI�WKH�NH\�FKDOOHQJHV�IRU�WKLV�W\SH�RI�
DOJRULWKP�LV�WKH�JHQHUDWLRQ�RI�JHQHULF��GRPDLQ�
RU�WRSLF�VSHFLILF�RU�HYHQ�PXOWL�OLQJXDO�OH[LFRQV�
WKDW�DUH�DSSOLFDEOH�IRU�DQ\�FRQWHQW��7KH�PRVW�
EDVLF�DSSURDFK� LV� WR�PDQXDOO\�SRSXODWH�VXFK�
LQGLFDWRUV�RU� WR�XVH�RQOLQH� UHVRXUFHV�VXFK�DV�
:RUGQHW��KWWS���ZRUGQHW�SULQFHWRQ�HGX����2WKHU�
DSSURDFKHV�H[WUDFW�UHOHYDQW�LQGLFDWRUV�IURP�SUH�
WDJJHG�LQIRUPDWLRQ�LQ�DQ�DWWHPSW�WR�DXWRPDWL�
FDOO\�JHQHUDWH�UHOHYDQW�NH\ZRUG�VHWV��$Q\KRZ��
WKH�LPSDFW�RI�GLIIHUHQW�VHWV�RI�NH\ZRUGV�KDYH�RQ�
WKH�FODVVLILFDWLRQ�SURFHVV�LV�VLJQLILFDQW�DQG�ZLWK�
QR�FOHDU�HYDOXDWLRQ�DYDLODEOH��IXUWKHU�UHVHDUFK�
LV�UHTXLUHG�WR�TXDQWLI\�WKH�LPSDFW�ZLWK�UHVSHFW�
WR�WKHLU�GRPDLQ�DV�ZHOO�DV�WRSLF�VSHFLILFLW\�

$�FRPSUHKHQVLYH�VXUYH\�RI�HDUO\�UHVHDUFK�
LQ� VHQWLPHQW� DQDO\VLV� KDV� EHHQ� SURYLGHG� E\�
3DQJ�HW�DO���������ZKLFK�DOVR�GLVFXVVHV�YDULRXV�
WHFKQLTXHV�IRU�DQ�RSLQLRQ�RULHQWHG�LQIRUPDWLRQ�
UHWULHYDO�V\VWHP��$QRWKHU�JRRG�VXUYH\�IRU�WKH�
GHWHFWLRQ�RI�VHQWLPHQWV�LQ�UHYLHZV�KDV�EHHQ�SUH�
VHQWHG�E\��7DQJ�HW�DO����������<DQJ�HW�DO���������
UHVHDUFKHG�WKH�XVH�RI�VXSSRUW�YHFWRU�PDFKLQH�
�690��DQG�FRQGLWLRQDO�UDQGRP�ILHOGV��&5)��IRU�
WKH�HPRWLRQ�EDVHG�FODVVLILFDWLRQ�RI�ZHE�EORJV��
,Q�WKHLU�ZRUN�WKH\�WUDLQHG�HDFK�FODVVLILHU�RQ�D�
VHQWHQFH�OHYHO�DQG�WKHQ�DSSOLHG�LW�DW�GRFXPHQW�
OHYHO��7KH\�VKRZHG�WKDW�WKH�&5)�FODVVLILHU�RXW�
SHUIRUPHG�WKH�690�EXW�DOVR�UHFRJQL]HG�WKDW�WKH�
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ODVW�VHQWHQFH�RI�HDFK�GRFXPHQW�KDG�WKH�KLJKHVW�
LPSDFW� RQ� WKH� DFFXUDF\� RI� WKH� FODVVLILFDWLRQ�
SURFHVV��6LPLODUO\��3DQJ�HW�DO���������XVHG�DQ�
690�FODVVLILHU�RQ�XQLJUDP�IHDWXUHV�WR�FODVVLI\�
PRYLH�UHYLHZV�DFKLHYLQJ�DQ�DFFXUDF\�RI�RYHU�
�����5HDG�HW�DO���������XVHG�D�VHW�RI�HPRWLFRQV�
WR�FRQVWUXFW�D�GRPDLQ�DQG� WRSLF� LQGHSHQGHQW�
WUDLQLQJ�GDWD� VHW� IRU� VHQWLPHQW� FODVVLILFDWLRQ��
+H�WUDLQHG�1DwYH�%D\HV�FODVVLILHU�DQG�DQ�690�
EDVHG�FODVVLILHU�DQG�DFKLHYHG�D�PHDQ�DFFXUDF\�
RI�������DQG��������UHVSHFWLYHO\�

6LPLODU� WR� WKLV� ZRUN�� 3DN� HW� DO�� �������
FROOHFWHG�D�FRUSXV�RI�DSSUR[����������WZHHWV�
IURP�7ZLWWHU��ZKLFK�ZDV�HYHQO\�VSOLW�FRQWDLQLQJ�
SRVLWLYH��QHJDWLYH�RU�QR�HPRWLFRQV��%DVHG�RQ�
WKLV��WKUHH�GLIIHUHQW�FODVVLILHUV�690��&5)�DQG�
1DwYH�%D\HV�ZHUH�EXLOW�ZLWK�WKH�ODWWHU�\LHOGLQJ�
WKH�EHVW�UHVXOWV��,Q�WKLV�ZRUN�D�QXPEHU�RI�VWUDW�
HJLHV�ZHUH�LQYHVWLJDWHG�WR�LPSURYH�DFFXUDF\��
)LUVWO\�� DQ� HQWURS\� PHDVXUH� ZDV� LQWURGXFHG�
WKDW� UHODWHV� WR� WKH� SUREDELOLW\� GLVWULEXWLRQ� RI�
WKH�DSSHDUDQFH�RI�D�JLYHQ�Q�JUDP�LQ�GLIIHUHQW�
GDWD�VHWV��,Q�WKLV�FRQWH[W�D�ORZ�HQWURS\�YDOXH�
SRLQWV�WR�D�KLJKHU�LPSDFW�RQ�WKH�FODVVLILFDWLRQ�
SURFHGXUH��7KXV�GLVFDUGLQJ�Q�JUDPV�WKDW�KDYH�
DQ�HQWURS\�YDOXH�DERYH�D�JLYHQ�WKUHVKROG�ZLOO�
LQFUHDVH�RYHUDOO�DFFXUDF\��6HFRQGO\��D�³VDOLHQFH´�
YDOXH� LV� FRPSXWHG� IRU� HDFK� Q�JUDP�� ZKLFK�
LQGLFDWHG�WKH�UHODWLYH�SURPLQHQFH�DQ�LWHP�KDV�
LQ�FRPSDULVRQ�WR�LWV�QHLJKERULQJ�LWHPV��,Q�WKLV�
FDVH��D�ORZ�YDOXH�LQGLFDWHV�OHVVHU�LPSRUWDQFH�
VXFK�WKDW�Q�JUDPV�EHORZ�D�JLYHQ�WKUHVKROG�PD\�
EH�GLVFDUGHG�

-LDQJ� HW� DO�� ������� SURSRVHG� D� WDUJHW�
GHSHQGHQW� 7ZLWWHU� FODVVLILFDWLRQ� PHFKDQLVP�
WKDW�LQFRUSRUDWHV�WDUJHW�RU�WR�EH�PRUH�DFFXUDWH�
WRSLF�VSHFLILF�IHDWXUHV�DV�ZHOO�DV�WRSLF�UHODWHG�
WZHHWV� LQWR� WKH� FODVVLILFDWLRQ� SURFHGXUH��7KH�
IRUPHU�LQFRUSRUDWHV�WKH�IHDWXUHV�RI�ZRUGV�WKDW�
DUH�V\QWDFWLFDOO\�UHODWHG�ZKHUHDV�WKH�ODWWHU�LV�D�
FRQWH[W�DZDUH�UHODWHG�DSSURDFK� WKDW� LQFOXGHV�
WKH� VHQWLPHQW� ODEHOV� RI� UHODWHG� EXW� DOUHDG\�
FODVVLILHG�WZHHWV�

:LOVRQ�HW�DO���������KDYH�LQYHVWLJDWHG�WKH�
FRQWH[WXDO�SRODULW\�DW�SKUDVH�OHYHO��7KH�ZRUN�
XWLOL]HG�D�OH[LFRQ�RI�SRVLWLYH�DQG�QHJDWLYH�FOXHV�
�RU�NH\ZRUGV��WR�FODVVLI\�WKH�HDFK�SKUDVH��+RZ�
HYHU��XQOLNH�RWKHU�DSSURDFKHV�LW�ILUVW�GHWHUPLQHV�

LI�D�SKUDVH�LV�QHXWUDO�RU�SRODU�DQG�RQO\�RI�LW�LV�
SRODU�DQ�LQ�GHSWK�DQDO\VLV�LV�SHUIRUPHG�WR�GH�
WHUPLQH�LWV�SRODULW\��$V�VXFK�LW�ILUVW�FODVVLILHV�D�
JLYHQ�LQSXW�WR�EH�HLWKHU�QHXWUDO�RU�SRODU�DQG�LI�
WKH�ODWWHU�LW�IXUWKHU�FODVVLILHV�LW�WR�EH�HLWKHU�SRVL�
WLYH��QHJDWLYH�RU�ERWK��7KH�ODWWHU�LQ�SDUWLFXODU�
LV�RI�LQWHUHVW�DV�PRVW�RWKHU�DSSURDFKHV�UHJDUG�
D�JLYHQ�FRQWHQW�DV�QHXWUDO� LI� LW� LQFOXGHV�ERWK�
SRVLWLYH�DV�ZHOO�DV�QHJDWLYH�VHQWLPHQWV��7KLV�
ZRUN�ZDV�ODWHU�H[WHQGHG��:LOVRQ�HW�DO���������
WR�LQFOXGH�DGGLWLRQDO�IHDWXUHV�SURYLGLQJ�D�PRUH�
GHWDLOHG�DQDO\VLV��,Q�SDUWLFXODU�WKH�GLVWLQFWLRQ�
EHWZHHQ�SULRU�DQG�FRQWH[WXDO�SRODULW\�KDV�EHHQ�
LQYHVWLJDWHG�

$V�SRLQWHG�RXW�LQ�%DQHD�HW�DO���������WKHUH�
LV�D�JURZLQJ�QHHG�IRU�PXOWLOLQJXDO�VXEMHFWLYLW\�
DQG�VHQWLPHQW�DQDO\VLV�ZKLFK�LV�EDVHG�RQ�WKH�
IDFW�WKH�DERXW�WZR�WKLUG�RI�RQOLQH�FRQWHQW�LV�QRW�
EDVHG� RQ� WKH� (QJOLVK� ODQJXDJH��:KLOH� PRVW�
NH\ZRUG�EDVHG�FODVVLILHUV�VLPSO\�UHTXLUH�GLI�
IHUHQW�OH[LFRQV�WR�DGDSW�WR�GLIIHUHQW�ODQJXDJHV��D�
PRUH�LQ�GHSWK�DQDO\VLV�ZRXOG�UHTXLUH�VLJQLILFDQW�
FKDQJHV�WR�DGDSW�WR�ODQJXDJH�VSHFLILF�VHPDQWLFV��
,Q�WKLV�ZRUN�UHOHYDQW�UHVHDUFK�ZDV�GLVFXVVHG�IRU�
WKH�GHYHORSPHQW�RI�ODQJXDJH�VSHFLILF�UHVRXUFHV�
DQG� PHWKRGRORJLHV� WR� VXSSRUW� PXOWLOLQJXDO�
VHQWLPHQW�DQDO\VLV� WKDW� IRFXVHG�RQ�ZRUG�DQG�
SKUDVH�OHYHO�DQQRWDWLRQV��VHQWHQFH�ODEHOLQJ�DV�
ZHOO�DV�GRFXPHQW�OHYHO�DQQRWDWLRQV��6LPLODUO\��
3DN�HW�DO���������SURSRVHG�D�PHFKDQLVP�WKDW�
GLVDPELJXDWHV�DPELJXRXV�DGMHFWLYHV�LQ�&KLQHVH�
DQG�FODVVLILHV�WKHP�LQWR�SRVLWLYH�DQG�QHJDWLYH�
VHQWLPHQW�SRODULW\��7KH� UHVXOWLQJ�FODVVLILHU� LV�
ODQJXDJH�LQGHSHQGHQW�DQG�GRHV�QRW�UHTXLUH�DQ\�
DGGLWLRQDO�XVHU�LQSXW�

.(<:25'�%$6('�
6(17,0(17�0,1,1*

7KLV� VHFWLRQ�GLVFXVVHV�D�SURWRW\SH�DOJRULWKP�
WKDW�H[WUDFWV�YDULRXV�VHQWLPHQWV�IURP�VKRUW�PHV�
VDJH�EDVHG�FRQWHQW�VXFK�DV�UHIOHFWHG�E\�PLFUR�
EORJV��$OWKRXJK�LW�LV�SRVVLEOH�WR�DQDO\]H�ODUJHU�
LQSXW�VXFK�DV�SDUDJUDSKV�RU�ZKROH�GRFXPHQWV��
WKH�DOJRULWKPV�KDV�QRW�\HW�EHHQ�HYDOXDWHG� LQ�
WKLV�FRQWH[W�
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7KH� FXUUHQW� SURWRW\SH� DV� GLVFXVVHG� QH[W�
RQO\� GLIIHUHQWLDWHV� EHWZHHQ� WZR� FDWHJRULHV��
SRVLWLYH� DQG� QHJDWLYH� RU� QHXWUDO� LQ� FDVH� QR�
VHQWLPHQW�KDV�EHHQ�H[SUHVVHG��(LWKHU�VHQWLPHQW�
FDWHJRU\�LV�GHILQHG�E\�D�FRUUHVSRQGLQJ�VHW�RI�
NH\ZRUGV�DV�ZHOO�DV�HPRWLFRQV��6XFK�WKDW�HDFK�
VHQWLPHQW�FDWHJRU\�6� ��VS��VQ��VSB(P��VQB(P��VQRW���
ZKHUH�HDFK�V� ��.���.���«��.P���ZHUH�.� ��N��
Z��ZLWK�N�EHLQJ�WKH�NH\ZRUG�RU�HPRWLFRQ�DQG�
Z� LV� WKH� DVVRFLDWHG�ZHLJKW�ZKLFK� LV� SRVLWLYH�
IRU�DOO�LQVWDQFHV�

3URWRW\SH

$V�GHSLFWHG�LQ�)LJXUH����WKH�GHYHORSHG�SURWR�
W\SH� LV� FRPSRVHG�RI� D� QXPEHU� RI� LQGLYLGXDO�
PRGXOHV�FDSDEOH�RI�FRPSXWLQJ�VSHFLILF�WDVNV��
(DFK�PRGXOH�LQFRUSRUDWHV�D�IOH[LEOH�SXEOLVK���
VXEVFULEH�PHFKDQLVP�WR�ZKLFK�RWKHU�PRGXOHV�
FDQ��XQ��VXEVFULEH�LQ�RUGHU�WR�UHWULHYH�WKH�GDWD�
WKDW�DUH�SXEOLVKHG�E\�D�SDUWLFXODU�FRPSRQHQW��
7KLV�PHFKDQLVP�DOORZV� IRU� WKH� IOH[LEOH�FRQ�
VWUXFWLRQ�RI�WKH�DOJRULWKP�DW�UXQWLPH�DQG�DOVR�
SURPRWHV�GHFHQWUDOL]DWLRQ�DV�UHTXLUHG�IRU�FORXG�
EDVHG�RU�PXOWL�FRUH�HQYLURQPHQWV�

7KH�REMHFWLYH�RI�WKH�3UH�3URFHVVRU�PRGXOH�
LV�WR�LPSURYH�WKH�TXDOLW\�RI�WKH�LQSXW�E\�UHPRY�
LQJ�QRLVH� DQG�E\� �SUH�SDUVLQJ� LW� LQWR�GLVWLQFW�
WRNHQV� WKDW� DUH� UHDG\� IRU� IXUWKHU� SURFHVVLQJ��
)RU� H[DPSOH�� UHSHDWLQJ� FKDUDFWHUV� RU� ZRUGV�
PD\�EH�UHPRYHG�RU�NQRZQ�DEEUHYLDWLRQV�DUH�
H[SDQGHG�� 7KLV� WDVN� DOVR� DOORZV� FRPELQLQJ�

LQGLYLGXDO� WRNHQV� LQWR� EL�� RU�PXOWL�JUDPV� LQ�
WKH�FDVH�D�VHQWLPHQW�LV�H[SUHVVHG�E\�PXOWLSOH�
ZRUGV��7KH�WKUHDG�SRRO�PRGXOH�V\QFKURQL]HV�WKH�
FRQFXUUHQW�XVH�RI�UHVRXUFHV�DV�ZHOO�DV�WKH�SUR�
FHVVLQJ�DQG�GLVWULEXWLRQ�RI�LQGLYLGXDO�FRQWHQW��
ZKLFK� LV�EXIIHUHG�RQ� LQSXW�DQG�VXEVHTXHQWO\�
DVVLJQHG� WR� LQGLYLGXDO�SURFHVVRU�PRGXOHV�RQ�
D� UHTXHVW� EDVLV��:LWKLQ� WKH� WKUHDG� SRRO� HDFK�
SUH�SURFHVVRU���VHQWLPHQW�SURFHVVRU�PRGXOH�LV�
H[HFXWHG�DV�DQ�LQGHSHQGHQW�WKUHDG��+RZHYHU��
WKH�ORDG�EDODQFLQJ�RI�WKH�WKUHDGV�LWVHOI�GHSHQGV�
RQ�WKH�XQGHUO\LQJ�-90�DV�ZHOO�DV�RQ�WKH�RSHUDW�
LQJ�V\VWHP��7KH�5HDGHU�DQG�2XWSXWWHU�PRGXOHV�
DUH�VHOI�H[SODQDWRU\�DQ�ZLOO�QRW�EH�GLVFXVVHG�
ZKHUHDV�WKH�UHPDLQLQJ�WKUHH�PRGXOHV�FDQ�EH�
VXPPDUL]HG�EHORZ�

7KH�6HQWLPHQW�3URFHVVRU�GHWHUPLQHV� WKH�
VHQWLPHQW� RI� D� JLYHQ� FRQWHQW� DV� VSHFLILHG� LQ�
)LJXUH� ��� )RU� WKDW� LW� WHVWV� HDFK� WRNHQ� LI� LW� LV�
FRQWDLQHG�LQ�WKH�VHW�RI�NH\ZRUGV�VSHFLILHG��,I�
IRXQG�WKH�SRVLWLYH�RU�QHJDWLYH�ZHLJKW�LV�DVVLJQHG�
WR� WKH� UHVSHFWLYH� WRNHQ� DQG� WKH� VHQWLPHQW� LV�
GHWHUPLQHG�DV�IROORZV�
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ZLWK�ZS�EHLQJ�WKH�VXP�ZHLJKW�RI�DOO�SRVLWLYH�
WRNHQ�IRXQG�DQG�ZQ�EHLQJ�WKH�VXP�ZHLJKW�RI�DOO�
QHJDWLYH�WRNHQV��FQ�EHLQJ�WKH�QXPEHU�RI�QHJDWLYH�

)LJXUH����0RGXOH�RYHUYLHZ�DQG�SURFHVV�IORZ
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NH\ZRUGV�IRXQG�DQG�FS�EHLQJ�WKH�QXPEHU�RI�SRVL�
WLYH�NH\ZRUGV��,I�QR�NH\ZRUGV�DUH�IRXQG�RU�LI�V�
 ���WKHQ�WKH�DOJRULWKP�VHDUFKHV�IRU�HPRWLFRQV�LQ�
WKH�VDPH�ZD\��7KXV��HPRWLFRQV�ZLOO�EH�LJQRUHG�
LI�WKH�NH\ZRUG�EDVHG�DQDO\VLV�\LHOGV�D�UHVXOW��
7KH�UHDVRQV�IRU� WKLV�ZLOO�EH�GLVFXVVHG� LQ� WKH�
QH[W�VHFWLRQ�RQ�3HUIRUPDQFH�DQG�(YDOXDWLRQ��
%DVHG�RQ�WKH�DERYH�FDOFXODWLRQ��HDFK�WZHHW�LV�
WKHQ�FODVVLILHG� WR�EH�HLWKHU�QHXWUDO� IRU�V� ����
QHJDWLYH�IRU�V�����DQG�SRVLWLYH�IRU�V�!����$IWHU�

WKH� VHQWLPHQW� KDV� EHHQ� FRPSXWHG�� WKH� WZHHW�
LV�SXEOLVKHG�WR�DOO�UHJLVWHUHG�FRPSRQHQWV�IRU�
IXUWKHU�SURFHVVLQJ�

7KH�7HPS�&KDUW�PRGXOH� DOORZV� D�PRUH�
GHWDLOHG�YLHZ�RI�KRZ�WKH�VHQWLPHQW�KDV�FKDQJHG�
RYHU�WLPH��)RU�WKDW�VHQWLPHQWV�DUH�JURXSHG�LQWR�
VSHFLILF�WLPH�SHULRGV�DV�VSHFLILHG�E\�WKH�XVHU��
)LJXUH���YLVXDOL]HV�VXFK�D�UHVXOW�FOHDUO\�KLJK�
OLJKWLQJ�VSHFLILF�SHDNV�RI�DFWLYLW\�DQG�FKDQJLQJ�
VHQWLPHQW�

)LJXUH����6HQWLPHQW�SURFHVVRU

)LJXUH����6HQWLPHQW�WLPHOLQH

IGI GLOBAL PROOF



&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�,*,�*OREDO�LV�SURKLELWHG�

,QWHUQDWLRQDO�-RXUQDO�RI�$PELHQW�&RPSXWLQJ�DQG�,QWHOOLJHQFH���������������$SULO�-XQH����������

7KH�7RSLF�0DS�PRGXOH� UHIOHFWV� DQRWKHU�
PHFKDQLVP�WR�H[SORUH�WKH�LQGLYLGXDO�IHDWXUHV�
WKH�RYHUDOO�VHQWLPHQW�LV�EDVHG�XSRQ��,W�VKRZV�D�
WUHH�EDVHG�VHQWLPHQW�YLVXDOL]DWLRQ�WKDW�LV�EDVHG�
RQ�LQGLYLGXDO�NH\ZRUGV�RU�NH\ZRUG�FOXVWHUV�

7KLV�SURYLGHV�D�GHWDLOHG�RYHUYLHZ�RI�KRZ�
LQGLYLGXDO�WRSLFV�RU�IHDWXUHV�LQIOXHQFH�WKH�RYHU�
DOO�VHQWLPHQW�DQG�DV�VXFK�HQDEOHV�WKH�LQWHUSUH�
WDWLRQ�RI�WKH�H[WUDFWHG�VHQWLPHQW�LQ�UHODWLRQ�WR�
LWV�LQGLYLGXDO�IHDWXUHV��)RU�LQVWDQFH��WKH�UHVXOWV�
VKRZQ�LQ�)LJXUH���UHODWH�WR�D�ZHOO�NQRZQ�(QJ�
OLVK�IRRWEDOOHU�ZLWK�VWURQJ�VHQWLPHQWV�H[SUHVVHG�
IRU� WKH� WHUPV� ³LQMXQFWLRQ´� DQG� ³IRRWEDOOHU´��
+RZHYHU��ZKLOH�WKH�RYHUDOO�VHQWLPHQW�DQG�WKH�
VHQWLPHQW�IRU�WKH�WHUP�³LQMXQFWLRQ´�ZDV�ODUJHO\�
QHJDWLYH��WKH�VHQWLPHQW�IRU�WKH�WHUP�³IRRWEDOOHU´�
ZDV� SRVLWLYH�� 7KLV� FOHDUO\� VKRZV� WKDW� VHQWL�
PHQWV�DUH�FRQWH[W�VHQVLWLYH��ZKLFK�QHHGV�WR�EH�
LQWHUSUHWHG�RQ�D�IHDWXUH�OHYHO�UDWKHU�WKDQ�RQ�D�
JHQHUDO�WRSLF�EDVLV�

0XOWLSOH�6HQWLPHQW�&DWHJRULHV

7KH�DERYH�RQO\�DOORZV�GLVWLQJXLVKLQJ�EHWZHHQ�
WZR�FDWHJRULHV��$V�GLVFXVVHG�LQ�WKH�VHFRQG�VHF�
WLRQ��WKLV�DSSURDFK�LV�WRR�VLPSOLVWLF�WR�FDSWXUH�

WKH� YDULRXV� VHQWLPHQWV� KXPDQV� FDQ� H[SUHVV��
7KLV�VHFWLRQ�RXWOLQHV�DQ�H[WHQVLRQ�WR�WKH�GLV�
FXVVHG� DOJRULWKP�� ZKLFK� LV� FXUUHQWO\� EHLQJ�
LPSOHPHQWHG��,Q�SDUWLFXODU��LW�DOORZV�VSHFLI\LQJ�
PXOWLSOH� VHQWLPHQW� FDWHJRULHV� WKDW� DUH� HDFK�
GHILQHG�E\�D�FRUUHVSRQGLQJ�VHW�RI�NH\ZRUGV�DV�
ZHOO�DV�HPRWLFRQV��6XFK�WKDW�6� ��V���V���«��VQ���
ZKHUH�V� ��.���.���«��.P���ZHUH�.� ��N��Z��ZLWK�
N�EHLQJ� WKH�NH\ZRUG�DQG�Z� LV� WKH�DVVRFLDWHG�
ZHLJKW��1HYHUWKHOHVV��LQVWHDG�RI�H[SOLFLWO\�FODV�
VLI\LQJ�HDFK�PHVVDJH�LQWR�D�GLVWLQFW�FDWHJRU\�LW�
SURYLGHV�D�ZHLJKW�IDFWRU�IRU�HDFK�FDWHJRU\�LQ�
GLFDWLQJ� WKH� VWUHQJWK� RI� WKH� FRUUHVSRQGLQJ�
VHQWLPHQW��$V�VXFK��D�VLQJOH�FRQWHQW�REMHFW�PD\�
LPSDFW�PXOWLSOH�VHQWLPHQW�FDWHJRULHV�� ,Q� WKLV�
FDVH�WKH�VHQWLPHQW�SURFHVVRU�PRGXOH�FRPSXWHV�
WKH�VHQWLPHQW�YHFWRU�RI�D�JLYHQ�FRQWHQW�REMHFW��
)RU�WKDW�LW�WHVWV�IRU�WKH�RFFXUUHQFH�RI�HDFK�WRNHQ�
LQ�WKH�VHWV�RI�NH\ZRUGV�VSHFLILHG��,I�IRXQG�WKH�
ZHLJKW�RI�WKH�NH\ZRUG�LV�DVVLJQHG�WR�WKH�UHVSHF�
WLYH�WRNHQ�DQG�WKH�VWUHQJWK�6�IRU�HDFK�VSHFLILHG�
VHQWLPHQW� FDWHJRU\� LV� FDOFXODWHG� E\�
S w ni = ( )∑ � ��ZKHUH�L�UHIOHFWV�WKH�VHQWLPHQW�
FDWHJRU\��Z�LV�WKH�ZHLJKW�DVVLJQHG�WR�WKH�WRNHQ�
DQG� Q� WKH� QXPEHU� RI� WRNHQV� IRXQG� IRU� WKDW�

)LJXUH����7RSLF�PDS�DQG�FRUUHVSRQGLQJ�WDJ�FORXG��FUHDWHG�ZLWK�KWWS���WDJFURZG�FRP��
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VSHFLILF�FDWHJRU\��7KH�UHVXOWLQJ�VHQWLPHQW�YHF�
WRU� UHIOHFWV� WKH� YDULRXV� GHJUHHV� RI� VHQWLPHQW�
H[SUHVVHG�LQ�WKH�FRQWHQW�REMHFW��7KH�FDWHJRU\�
ZLWK�WKH�KLJKHVW�VWUHQJWK�REYLRXVO\�UHIOHFWV�WKH�
PRVW�GRPLQDQW�VHQWLPHQW��ZKLFK�DOORZV�IRU�D�
GLVWLQFW� FODVVLILFDWLRQ� UHTXLUHG�� ,I� PXOWLSOH�
FDWHJRULHV� KDYH� WKH� VDPH� VWUHQJWK� WKDQ� WKH�
QXPEHU�RI�WRNHQV�FRXOG�EH�XVHG�DGGLWLRQDOO\�WR�
GHWHUPLQH�WKH�SUHYDLOLQJ�VHQWLPHQW��,Q�WKLV�FDVH�
WKH�FDWHJRU\�ZKHUH�PRVW�WRNHQV�KDYH�EHHQ�IRXQG�
VKRXOG�WDNH�SUHFHGHQFH��7KH�RYHUDOO�VHQWLPHQW�
WRZDUGV�D�VSHFLILF�WRSLF�FDQ�EH�GHWHUPLQHG�LQ�
WKH�VDPH�ZD\�E\�DYHUDJLQJ�WKH�VHQWLPHQW�YHF�
WRUV�RI�WKH�ZKROH�LQSXW�VHW�

2QH�RI�WKH�SUREOHPV�LQ�WKLV�FRQWH[W�LV�WKH�
JHQHUDWLRQ�RI�WKH�GLIIHUHQW�NH\ZRUG�OH[LFRQV�IRU�
HDFK�VHQWLPHQW�FDWHJRU\��6RPH�NH\ZRUGV�PD\�
RYHUODS�RU�GHSHQG�RQ�GLIIHUHQW�FRQWH[WV�RU�WRSLFV��
$V�VXFK�WKH�FRQWH[W�VSHFLILF�DGDSWDWLRQ�RI�VXFK�
NH\ZRUG�OH[LFD�QHHGV�WR�EH�IXUWKHU�UHVHDUFKHG�

3(5)250$1&(�$1'�
6&$/$%,/,7<

2YHUDOO�SHUIRUPDQFH�DQG�VFDODELOLW\�DUH�LPSRU�
WDQW�DVSHFWV�RI�DQ\�DOJRULWKP�EXW�WKH\�DUH�SDU�
WLFXODU�LPSRUWDQW�ZKHQ�GHDOLQJ�ZLWK�SRWHQWLDOO\�
YHU\�ODUJH�GDWD�YROXPHV�VXFK�DV�SURGXFHG�E\�
WRGD\V�VRFLDO�QHWZRUNLQJ�SODWIRUPV��7KLV�VHF�
WLRQ�DQDO\VLV�WKH�SHUIRUPDQFH�RI�WKH�GHYHORSHG�
SURWRW\SH�DQG�DVVHVV�LWV�VFDODELOLW\�ZLWK�UHVSHFW�

WR�DQ�LQFUHDVHG�GDWD�LQSXW�DQG�DQ�LQFUHDVHG�VHW�
RI�NH\ZRUGV��$GGLWLRQDOO\��WKH�PXOWLWKUHDGLQJ�
DVSHFW�RI�WKH�SURWRW\SH�ZLOO�EH�GLVFXVVHG�

,Q�RUGHU�WR�DVVHVV�WKH�SHUIRUPDQFH�EHKDYLRU�
RI�WKH�DOJRULWKP��D�GDWD�VHW�FRQWDLQLQJ���������
WZHHWV�KDV�EHHQ�H[WUDFWHG�IURP�7ZLWWHU�XVLQJ�WKH�
SURYLGHG�$3,��%DVHG�RQ�WKLV�����GDWD�VHWV�KDYH�
EHHQ�FRPSLOHG�ZKLFK�UHIOHFW�WKH�RULJLQDO�GDWD�
VHW�WLPHV�Q��7KLV�UHSOLFDWLYH�DSSURDFK�HQVXUHV�
WKDW�WKH�UXQWLPH�HYDOXDWLRQ�LV�RQO\�LQIOXHQFHG�E\�
WKH�QXPEHU�RI�UHFRUGV�DQG�QRW�E\�WKH�YDULDWLRQ�
LQ�FRQWHQW��+HQFH��WKH�LQSXW�VL]H�IRU�HDFK�GDWD�
VHW�UDQJHV�IURP���������WZHHWV� WR�����������
WZHHWV��$OO�H[SHULPHQWV�KDYH�EHHQ�SHUIRUPHG�
RQ�D�����*+]�,QWHO�&RUH���'XR�ODSWRS�ZLWK���
*%�RI�5$0�UXQQLQJ�0DF26�YHUVLRQ���������
$OVR��WR�DOORZ�IRU�FRPSDULVRQ�RQO\�WZR�VHQWL�
PHQW�FDWHJRULHV�DUH�XVHG��SRVLWLYH�DQG�QHJDWLYH�
ZLWK�DQ�DGGLWLRQDO�QHXWUDO�FDWHJRU\�LI�QR�VHQWL�
PHQW�LV�GHWHFWHG�

7KH� SHUIRUPDQFH� RI� WKH� DOJRULWKP� ZLWK�
UHVSHFW� WR� DQ� LQFUHDVHG� GDWD� VHW� LV� VKRZQ� LQ�
)LJXUH����$V�FDQ�EH�VHHQ��WKH�UXQWLPH�UDQJHV�
IURP�OHVV�WKDQ���VHFRQGV�WR�MXVW�RYHU����VHFRQGV�
LQFUHDVLQJ�LQ�D�OLQHDU�IDVKLRQ�ZLWK�UHVSHFW�WR�WKH�
VL]H�RI�WKH�LQSXW�GDWD��7KLV�UHIOHFWV�DQ�DYHUDJH�
RI�DSSUR[LPDWHO\��������WZHHWV��VHH�)LJXUH����
SHU�VHFRQG�

)LJXUH���VKRZV�WKH�UXQWLPH�EHKDYLRU�IRU�DQ�
LQFUHDVHG�QXPEHU�RI�WKUHDGV�������������WKUHDGV���
$V�VKRZQ��WKH�UXQWLPH�GLIIHUV�RQO\�VOLJKWO\�ZLWK�

)LJXUH����5XQWLPH��QXPEHU�RI�WZHHWV
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WKH�GLIIHUHQFH�EHFRPLQJ�PRUH�VLJQLILFDQW�ZLWK�
DQ�LQFUHDVHG�QXPEHU�RI�WZHHWV��7KH�H[SHULPHQWV�
VKRZHG�WKDW�WKH�UXQWLPH�RI�WKH�DOJRULWKP�ZDV�
LPSURYHG�LI�PXOWLSOH�WKUHDGV�ZHUH�XVHG��+RZ�
HYHU��LI�PRUH�WKDQ����WKUHDGV�ZHUH�XVHG�WKHQ�
WKH�SHUIRUPDQFH�GHFUHDVHG�DJDLQ��7KLV�EHKDYLRU�
ZDV� H[SHFWHG� IRU� WZR� UHDVRQV�� )LUVWO\��ZKHQ�
XVLQJ�PXOWLSOH�WKUHDGV�DQ�DGGLWLRQDO�RYHUKHDG�
LV� UHTXLUHG� WR� V\QFKURQL]H� WKH� FRPSXWDWLRQ�
IRU�HDFK�WZHHW��7KLV�RYHUKHDG�EHFRPHV�PRUH�
VLJQLILFDQW�ZKHQ�WKH�QXPEHU�RI�WKUHDGV�XVHG�LV�
LQFUHDVHG��6HFRQGO\��WKH�WHVW�PDFKLQH�RQO\�KDV�
��FRUHV�VXFK� WKDW�D� ODUJHU�QXPEHU�RI� WKUHDGV�
�PRUH�WKDQ����LV�DFWXDOO\�LUUHOHYDQW��7KH�PDLQ�
UHDVRQ�WKDW�WKH�SHUIRUPDQFH�LQFUHDVHV�LI�XS�WR����
WKUHDGV�DUH�XVHG�LV�WKDW�WKH�GDWD�,�2�PHFKDQLVPV�
DUH�VHSDUDWHG�IURP�WKH�DFWXDO�VHQWLPHQW�FRP�
SXWDWLRQ�DQG�DV�VXFK�ILQLVKHV�HDUOLHU�FRPSDUHG�
WR�D�VLQJOH�WKUHDG�PHFKDQLVPV��1HYHUWKHOHVV��
LW�LV�H[SHFWHG�WKDW�XVLQJ�PXOWLSOH�WKUHDGV�ZLOO�
UHGXFH�UXQWLPH�VLJQLILFDQWO\�LI�WKH�DOJRULWKP�LV�
H[HFXWHG�RQ�PXOWL�FRUH�SODWIRUPV�WKDW�FRPSULVH�
ODUJHU� QXPEHU� RI� SURFHVVRUV�� 7KLV� KRZHYHU��
QHHGV�WR�EH�IXUWKHU�HYDOXDWHG�

$QRWKHU�DVSHFW�WR�EH�HYDOXDWHG�LV�WKH�VL]H�
RI� WKH� NH\ZRUG� VHW� XVHG� DV� WKLV� GLFWDWHV� WKH�
QXPEHU�RI�VWHSV�UHTXLUHG�WR�GHWHUPLQH�WKH�VHQWL�
PHQW�RI�D�JLYHQ�WZHHW��,Q�JHQHUDO��D�ODUJHU�VHW�
RI�NH\ZRUGV�ZLOO�OHDG�WR�DQ�LQFUHDVHG�UXQWLPH��
)LJXUH� �� VKRZV� WKH� H[HFXWLRQ� WLPHV� IRU� WZR�
GLIIHUHQW�VHWV�RI�NH\ZRUGV�������DSSUR[LPDWHO\�
�����NH\ZRUGV�LQFOXGLQJ�FD�����HPRWLFRQV�DQG�

��
�������NH\ZRUGV�LQFOXGLQJ����HPRWLFRQV��
$V� H[SHFWHG�� WKH� UXQWLPH� IRU� WKH� VPDOOHU� VHW�
RI� NH\ZRUGV� LV� EHWWHU� DOVR� EHFRPLQJ� PRUH�
VLJQLILFDQW� ZKHQ� WKH� VL]H� RI� WKH� LQSXW� VHW� LV�
LQFUHDVHG��1HYHUWKHOHVV��FRQVLGHULQJ� WKH�VL]H�
RI� WKH� GLIIHUHQW� VHWV� RI� NH\ZRUGV� WKH� LPSDFW�
WKH\�KDYH�RQ�WKH�RYHUDOO�UXQWLPH�LV�ZHOO�ZLWKLQ�
DFFHSWDEOH�OLPLWV��0RUHRYHU��ZKHQ�HYDOXDWLQJ�
GLIIHUHQW�UHVXOWV�JHQHUDWHG�WKHQ�LW�EHFRPHV�FOHDU�
WKDW�LW�LV�QRW�WKH�UXQWLPH�WKDW�LV�LPSRUWDQW�EXW�WKH�
LPSDFW�WKH\�KDYH�RQ�WKH�FODVVLILFDWLRQ��)LJXUH�
�� VKRZV� WKH� VHQWLPHQW� FODVVLILFDWLRQ� IRU� WKH�
WZR�VHWV�RI�NH\ZRUGV�IRU�WKH�WHVW�GDWD�VHW�DQG�
DV�FDQ�EH�VHHQ��WKH�VKRUWHU�VHW�RI�NH\ZRUGV�LV�
OHVV�OLNHO\�WR�GLVWLQJXLVK�EHWZHHQ�SRVLWLYH�DQG�
QHXWUDO�RU�EHWZHHQ�QHJDWLYH�DQG�QHXWUDO�UHVSHF�
WLYHO\��,Q�JHQHUDO��D�VPDOOHU�VHW�RI�NH\ZRUGV�WKDW�
XVHV�RQO\�YHU\�GLVWLQFW�SRVLWLYH�DQG�QHJDWLYH�
LQGLFDWRUV�ZRXOG�SURGXFH�OHVV�IDOVH�SRVLWLYHV�
RU�QHJDWLYHV�� UHVSHFWLYHO\��EXW�ZRXOG�DOVR�EH�
PRUH�OLNHO\�WR�SURGXFH�PRUH�IDOVH�QHXWUDOV��9LFH�
YHUVD��D�ODUJHU�VHW�RI�NH\ZRUGV�LV�PRUH�OLNHO\�
WR�WULJJHU�D�SRVLWLYH�RU�QHJDWLYH�FODVVLILFDWLRQ��
ZKLFK�ZRXOG�HQWDLO�DQ�LQFUHDVHG�ULVN�RI�IDOVH�
SRVLWLYHV�RU�QHJDWLYHV��UHVSHFWLYHO\�

$VVHVVLQJ� WKH�DFFXUDF\�RI� WKH� DOJRULWKP�
LV�GLIILFXOW�GXH�WR�WKH�VLPSOH�IDFW�WKDW�GLIIHUHQW�
SHUVRQV�PD\�LQWHUSUHW�WKH�VDPH�WZHHW�LQ�GLIIHUHQW�
ZD\V�DQG�DV�VXFK�PD\�KDYH�GLIIHUHQW�VHQWLPHQWV�
DERXW�WKHP��1HYHUWKHOHVV��LQ�RUGHU�WR�TXDQWLI\�
WKH�DFFXUDF\��D�SXEOLFO\�DYDLODEOH�GDWD�VHW��KDV�
EHHQ�XVHG�ZKLFK�LV�DOVR�GLVFXVVHG�LQ�3DN�HW�DO��

)LJXUH����5XQWLPH��QXPEHU�RI�WKUHDGV
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��������7KH�GDWD�KDYH�EHHQ�FODVVLILHG�PDQXDOO\�
LQWR�QHJDWLYH��QHXWUDO�DQG�SRVLWLYH��7KH�UHVXOWV�
RI�WKLV�H[HUFLVH�DUH�VKRZQ�LQ�7DEOH���DORQJ�ZLWK�
WKH�RULJLQDO�FODVVLILFDWLRQ�SURYLGHG�E\�3DN�HW�DO���
$V�FDQ�EH�VHHQ�WKH�PDQXDO�FODVVLILFDWLRQ�GLIIHU�
E\����DQG�����UHVSHFWLYHO\�ZKHQ�FRPSDUHG�WR�
WKH�RULJLQDO�GDWD��2XW�RI�QHFHVVLW\��ZH�DVVXPH�
WKH�2ULJLQDO�WR�EH�FRUUHFW�

7DEOH���VKRZV�WKH�DFFXUDF\�RI�WKH�DOJRULWKP�
FRPSDUHG�WR�WKH�RULJLQDO�GDWD�VHW�XVLQJ�WKUHH��
VOLJKWO\�GLIIHUHQW�HYDOXDWLRQ�FULWHULD��)LUVWO\��WKH�
GDWD�VHW�ZDV�HYDOXDWHG�E\�LQFOXGLQJ���H[FOXGLQJ�
HPRWLFRQV�LQWR�WKH�HYDOXDWLRQ�SURFHVV��1H[W��D�
PL[HG�PRGH�KDV�EHHQ�XVHG�ZKHUH�HPRWLFRQV�
ZHUH�RQO\�XVHG�LI�QR�NH\ZRUGV�ZKHUH�IRXQG�LQ�
WKH�FXUUHQW�WZHHW�

$V�FDQ�EH�VHHQ��WKH�UHVXOWV�GLIIHU�VLJQLILFDQW�
O\��!������GHSHQGLQJ�RQ�WKH�XVH�RI�HPRWLFRQV��
$IWHU�PDQXDOO\�DQDO\]LQJ�WKLV�EHKDYLRU�LW�ZDV�
IRXQG�WKDW�VDUFDVPV��PRFNHU\�HWF��ZDV�RIWHQ�
H[SUHVVHG�WKURXJK�QHJDWLYH�NH\ZRUGV�IROORZHG�
E\�SRVLWLYH�HPRWLFRQV��:KHUHDV�SRVLWLYH�DV�ZHOO�
DV�QHJDWLYH�PHVVDJHV�ZKHUH�RIWHQ� H[SUHVVHG�
WKURXJK�QHXWUDO�NH\ZRUGV�IROORZHG�E\�D�UHVSHF�
WLYH�HPRWLFRQ��$OWKRXJK�WKLV�EHKDYLRU�FDQQRW�
EH�JXDUDQWHHG�IRU�DOO�GDWD�VHWV�LW�LV�VWLOO�OLNHO\�
WKDW�WKLV�FRQILJXUDWLRQ�\LHOGV�WKH�EHVW�DFFXUDF\�
DV�LW�IRFXVHV�RQ�WKH�DFWXDO�FRQWHQW�RI�D�JLYHQ�
PHVVDJH�DQG�QRW�RQ�WKH�DWWDFKHG�HPRWLFRQV�

7KH�FRPSDUDEOH�ORZ�DFFXUDF\�RI�����LV�
EDVHG�RQ�WKH�IDFW�WKDW�WKH�DOJRULWKP�FDQQRW�H[�
SOLFLWO\�GHWHFW�VDUFDVP�DQG�KDV�DOVR�GLIILFXOWLHV�

)LJXUH���6HQWLPHQW�GLVWULEXWLRQ

7DEOH����0DQXDO�FODVVLILFDWLRQ�
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LQ�GHDOLQJ�ZLWK�PXOWLSOH�WRSLFV��)RU�LQVWDQFH��
³,�OLNH�0LNH�EXW�GRQ¶W�OLNH�7KRPDV´�ZRXOG�EH�
FDWHJRUL]HG�LQWR�QHXWUDO�UDWKHU�WKDQ�SRVLWLYH�IRU�
0LNH�DQG�QHJDWLYH�IRU�7KRPDV��,Q�RUGHU�WR�DG�
GUHVV�WKHVH�OLPLWDWLRQV�D�PRUH�GHWDLOHG�ODQJXDJH�
DQDO\VLV�ZRXOG�EH�UHTXLUHG�ZKLFK�LV�EH\RQG�WKH�
VFRSH�RI�WKLV�ZRUN��$OVR��VXFK�DQDO\VLV�ZRXOG�
VLJQLILFDQWO\�LQFUHDVH�WKH�UXQWLPH�RI�WKH�DOJR�
ULWKP�DV�ZHOO�DV�LWV�FRPSXWDWLRQDO�UHTXLUHPHQWV�

$33/,&$7,216

7KH�ZHE�LQ�JHQHUDO�EXW�LQ�SDUWLFXODU�WKH�YDULRXV�
PLFUR�EORJJLQJ�VLWHV�DUH�EHFRPLQJ�HYHU�PRUH�
YDOXDEOH�DV�D�VRXUFH�IRU�UHDO�WLPH�RSLQLRQ�PLQLQJ��
7KLV�LV�PDLQO\�GXH�WR�WKH�IDFW�WKDW�WKH�FRQWULEXW�
LQJ�FRPPXQLW\�LV�FRQVWDQWO\�JURZLQJ�DQG�WKDW�
LQGLYLGXDOV�SURGXFH�DQG�GLVWULEXWH�FRQWHQW�RQ�
WKH�VSRW�ZKHQ�DQG�ZKHUH�LW�KDSSHQV��7KLV�ODWWHU�
DVSHFW�LQ�SDUWLFXODU�DOORZV�IRU�WKH�DOPRVW�UHDO�
WLPH� DQDO\VLV� RI� HYHQWV�� +RZHYHU�� GHWHFWLQJ�
WKHP� DFFXUDWHO\�� DQDO\]LQJ� WKHLU� LPSRUWDQFH�
DQG��HYHQWXDOO\��PRGHOLQJ�WKH�XQGHUO\LQJ�VHQWL�
PHQW�RYHU�WLPH�LV�D�FKDOOHQJLQJ�DQG�LQKHUHQWO\�
FRPSOH[� WDVN�� 3RWHQWLDO� DSSOLFDWLRQV� LQFOXGH�
EXW�DUH�QRW�OLPLWHG�WR�WKH�IROORZLQJ�H[DPSOHV�

�� 3URGXFW�0DQDJHPHQW��7KH�UHOHDVH�RI�QHZ�
RU�XSGDWHG�SURGXFWV�LV�RIWHQ�DFFRPSDQLHG�
E\�DQ�LQFUHDVHG�DFWLYLW\�RI�XVHUV�HQJDJLQJ�
LQ� YDULRXV� VRFLDO� QHWZRUNLQJ� SODWIRUPV�
GLVFXVVLQJ�WKH�SURGXFW�DV�D�ZKROH�EXW�LQ�
SDUWLFXODU�LWV�IHDWXUHV�DQG�GUDZEDFNV��6XFK�
DFWLYLW\� RIWHQ� VXUJHV� VKRUWO\� EHIRUH� DQG�

DIWHU�D�SURGXFW�KDV�EHHQ�UHOHDVHG�SURYLGLQJ�
DQ�DOPRVW�LQVWDQWDQHRXV�IHHGEDFN�FKDQQHO�
WKDW�UHIOHFWV�WKH�OHYHO�VXFFHVV�RU�IDLOXUH�RI�
WKH� QHZ� UHOHDVH�� 0RGHOLQJ� WKH� IHDWXUHV�
RI�D�JLYHQ�SURGXFW�VXFK�DV�KDUGZDUH�DQG�
VRIWZDUH� VSHFLILFV� DOVR� FRUUHODWLQJ� WKH�
PXOWLIDFHWHG� VHQWLPHQW� RI� XVHUV� WR� WKHVH�
IHDWXUHV�ZRXOG�UHYHDO�D�YHU\�GHWDLOHG�RYHU�
YLHZ�DERXW�WKH�OLNHV�DQG�GLVOLNHV�DQG�FRXOG�
DOVR� LQFOXGH� GHPRJUDSKLF� RU� XVHU�JURXS�
VSHFLILF�SHFXOLDUV�ZKLFK�ZRXOG�RWKHUZLVH�
UHTXLUH�WLPH�DQG�FRVW�H[WHQVLYH�VXUYH\V�HV�
SHFLDOO\�DFURVV�PXOWLSOH�FRXQWULHV��6LPLODU��
WKH�SXEOLF�SURILOHV�RI�FHOHEULWLHV�FRXOG�EH�
DQDO\]HG�LQ�JUHDW�GHWDLO�LQ�WKH�VDPH�ZD\�
DOVR�FRUUHODWLQJ�WKHLU�DFWLYLW\�WR�RWKHU�HYHQWV�
RU�DFWLYLWLHV�

�� 3ROLF\�0DNLQJ��3ROLF\�PDNLQJ�RQ�D�QD�
WLRQDO�RU�HYHQ�LQWHUQDWLRQDO�OHYHO�LV�D�FRP�
SOLFDWHG�LVVXH�ZKHUH�SXEOLF�RSLQLRQ�SOD\V�
DQ� HYHU� PRUH� LPSRUWDQW� UROH�� +RZHYHU��
LQFOXGLQJ�SXEOLF�RSLQLRQ�KDV�EHHQ�SURYHQ�
WR�EH�YHU\�GLIILFXOW�DV�WKH�WLPH�VSDQ�EHWZHHQ�
SURSRVDOV�DQG�LPSOHPHQWDWLRQ�LV�RIWHQ�WRR�
VKRUW��0RUHRYHU��UHTXLUHG�VXUYH\V�ZRXOG�
EH�WRR�FRPSOLFDWHG�DQG�WRR�FRVW�LQWHQVLYH�
WR�FRQGXFW��([WUDFWLQJ�WKH�IHDWXUHV�RI�LQGL�
YLGXDO�SROLFLHV�DQG�FRUUHODWLQJ�WKH�SXEOLF�
VHQWLPHQW�ZRXOG�SURYLGH�D�TXLFN�UHVSRQVH�
RYHUYLHZ�DERXW�WKH�SUR�DQG�FRQV�DQG�FRXOG�
DOVR�UHYHDO�DGGLWLRQDO�DVSHFWV�WKDW�DUH�RI�
FRQFHUQ�WR�WKH�JHQHUDO�SXEOLF�ZKLFK�ZRXOG�
KDYH�RWKHUZLVH�QRW�EH�LQFOXGHG�

7DEOH����$FFXUDF\�
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&21&/86,21�$1'�
)8785(�:25.

7KLV� SDSHU� UHYLHZHG� WKH� IRXQGDWLRQV� DQG�
UHTXLUHPHQWV� RI� VKRUW� PHVVDJH� EDVHG� VHQWL�
PHQW�PLQLQJ�DQG�GLVFXVVHG�D�NH\ZRUG�EDVHG�
FODVVLILHU�WKDW�KDV�WKH�SRWHQWLDO�WR�H[WUDFW�D�EDO�
DQFHG��PXOWL�VHQWLPHQW�EDVHG�SURILOH�DOORZLQJ�
IRU�WKH�IDFW�WKDW�LQ�WKH�PLFUR�EORJJLQJ�DUHQD��
WKHUH�ZLOO�EH�YDULDWLRQ�LQ�VHQWLPHQWV�DQG�LQ�WKH�
GHJUHH�VXFK�VHQWLPHQW�LV�H[SUHVVHG��:KLOH�WKH�
FXUUHQW�DOJRULWKP�RQO\�GLVWLQJXLVKHV�EHWZHHQ�
WZR�FDWHJRULHV��WKH�WKHRUHWLFDO�IRXQGDWLRQV�KDYH�
DOUHDG\� EHHQ� GUDZQ�XS� WR� LQFOXGH� DGGLWLRQDO�
VHQWLPHQW� GLPHQVLRQV��$� SHUIRUPDQFH� VWXG\�
KDV�EHHQ�SUHVHQWHG�KLJKOLJKWLQJ�WKH�VFDODELOLW\�
RI�WKH�SURSRVHG�DOJRULWKP�LQ�UHODWLRQ�WR�YDULRXV�
LQIOXHQFLQJ�IDFWRUV��,Q�DGGLWLRQ��WKH�DFFXUDF\�
RI� WKH� DOJRULWKP� KDV� EHHQ� HYDOXDWHG� ZKLFK�
KLJKOLJKWHG�WKDW�WKH�UHVXOWV�GLIIHU�VLJQLILFDQWO\�
IRU�GLIIHUHQW�NH\ZRUG�VHWV�ZKLFK�ZDV��KRZHYHU��
H[SHFWHG�

)XWXUH�ZRUN�ZLOO�LQFOXGH�D�QXPEHU�RI�DV�
SHFWV��)LUVWO\��WKH�H[LVWLQJ�DOJRULWKP�LV�FXUUHQWO\�
EHLQJ�H[WHQGHG�WR�LQFOXGH�DGGLWLRQDO�VHQWLPHQW�
GLPHQVLRQV��7KLV�ZLOO�DOVR�UHTXLUH�WKH�GHYHORS�
PHQW�RI�FRQWH[W�VSHFLILF�OH[LFRQV�WR�DOORZ�IRU�
WKH�IDFW�WKDW�IRU�GLIIHUHQW�WRSLFV�RU�XVHUV�FHUWDLQ�
WHUPV�PD\�KDYH�GLIIHUHQW�FRQWH[WXDO�LQIOXHQFH�
RQ�WKH�VHQWLPHQW��0RUHRYHU��VXFK�OH[LFRQV�QHHG�
WR�EH�IXUWKHU�HYDOXDWHG�WR�DVVHVV�WKH�LPSDFW�RI�
VRFLDO�DQG�GHPRJUDSKLF�GLIIHUHQFHV��6HFRQGO\��
WKH�LQFOXVLRQ�RI�XVHU�VSHFLILF�DVSHFWV�QHHGV�WR�
EH�IXUWKHU�HYDOXDWHG�WR�GHWHUPLQH�WKH�QDWXUH�RI�
D�XVHU¶V�RSLQLRQ�EDVHG�RQ�DQ�DQDO\VLV�RI�WKHLU�
SUHYLRXV�SRVWLQJV�RU�WKHLU�VRFLDO�QHWZRUN�ZLWKLQ�
WKH�FRQWH[W�RI�VRFLDO�QHWZRUNLQJ�PHFKDQLVP��
)LQDOO\��D�VHPDQWLF�LQWHUSUHWDWLRQ�RI�WKH�RYHUDOO�
VHQWLPHQW� SURILOH�� LWV� LQGLYLGXDO� IHDWXUHV� DQG�
DQ�H[SODQDWLRQ�IRU�FKDQJHV�LQ�WKH�SURILOH�WKDW�
DUH�EDVHG�RQ�WLPH�VHULHV�DQDO\VLV�PHFKDQLVPV�
WR�EH�DEOH�WR�LGHQWLI\�DQG�WR�WUDFN�FKDQJHV�LQ�
VHQWLPHQW�

5()(5(1&(6

%DQHD��&���0LKDOFHD��5���	�:LHEH��-����������0XO�
WLOLQJXDO� VHQWLPHQW� DQG� VXEMHFWLYLW\�� ,Q� ,��=LWRXQL��
	�'��%LNHO� �(GV����0XOWLOLQJXDO�QDWXUDO� ODQJXDJH�
SURFHVVLQJ��3UHQWLFH�+DOO�

%LIHW��$���	�)UDQN��(����������6HQWLPHQW�NQRZOHGJH�
GLVFRYHU\�LQ�7ZLWWHU�VWUHDPLQJ�GDWD��,Q�3URFHHGLQJV�
RI�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�'LVFRYHU\�
6FLHQFH��&DQEHUUD��$XVWUDOLD��SS���������6SULQJHU�

-DQVHQ��%��-���=KDQJ��0���6REHO��.���	�&KRZGXU\��
$����������7ZLWWHU�SRZHU��7ZHHWV�DV�HOHFWURQLF�ZRUG�
RI�PRXWK��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�IRU�,Q�
IRUPDWLRQ�6FLHQFH�DQG�7HFKQRORJ\����������±������
GRL���������DVL�������

-LDQJ��/���<X��0���=KRX��0���/LX��;���	�=KDR��7����������
7DUJHW�GHSHQGHQW�7ZLWWHU� VHQWLPHQW� FODVVLILFDWLRQ��
,Q�3URFHHGLQJV�RI�WKH���WK�$QQXDO�0HHWLQJ�RI�WKH�
$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV��+XPDQ�
/DQJXDJH�7HFKQRORJLHV�

/LX��+���/LHEHUPDQ��+���	�6HONHU��7����������$�PRGHO�
RI�WH[WXDO�DIIHFW�VHQVLQJ�XVLQJ�UHDO�ZRUOG�NQRZOHGJH��
,Q�3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
,QWHOOLJHQW�8VHU�,QWHUIDFHV�

3DN��$���	�3DURXEHN��3�� ��������7ZLWWHU� DV� D� FRU�
SXV�IRU�VHQWLPHQW�DQDO\VLV�DQG�RSLQLRQ�PLQLQJ��,Q�
3URFHHGLQJV�RI�WKH��WK�FRQIHUHQFH�RQ�,QWHUQDWLRQDO�
/DQJXDJH�5HVRXUFHV�DQG�(YDOXDWLRQ� �SS����±�����
��������������

3DN��$���	�3DURXEHN��3����������7ZLWWHU�EDVHG�V\VWHP��
8VLQJ�7ZLWWHU�IRU�GLVDPELJXDWLQJ�VHQWLPHQW�DPELJX�
RXV�DGMHFWLYHV��,Q�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�
:RUNVKRS�RQ�6HPDQWLF�(YDOXDWLRQ� �6HP(YDO� µ����
�SS�� ���������� 6WURXGVEXUJ�� 3$�� $VVRFLDWLRQ� IRU�
&RPSXWDWLRQDO�/LQJXLVWLFV�

3DQJ��%���	�/HH��/����������2SLQLRQ�PLQLQJ�DQG�VHQWL�
PHQW�DQDO\VLV��)RXQGDWLRQV�DQG�7UHQGV�LQ�,QIRUPDWLRQ�
5HWULHYDO�����������±�����GRL��������������������

3DQJ�� %��� /HH�� /��� 	� 9DLWK\DQDWKDQ�� 6�� ��������
7KXPEV�XS"�6HQWLPHQW�FODVVLILFDWLRQ�XVLQJ�PDFKLQH�
OHDUQLQJ�WHFKQLTXHV��,Q�3URFHHGLQJV�RI�WKH�&RQIHU�
HQFH�RQ�(PSLULFDO�0HWKRGV� LQ�1DWXUDO�/DQJXDJH�
3URFHVVLQJ�
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0DWWKLDV�%DXPJDUWHQ�KDV�ZRUNHG� IRU�RYHU� WHQ� \HDUV�DV�D� UHVHDUFK� IHOORZ� LQ� WKH�)DFXOW\�RI�
,QIRUPDWLFV�DW�WKH�8QLYHUVLW\�RI�8OVWHU��+LV�VSHFLILF�H[SHUWLVH�OLHV�LQ�WKH�DUHD�RI�NQRZOHGJH�GLV�
FRYHU\��FRQWH[W�DZDUH�FRPSXWLQJ��GLVWULEXWHG�NQRZOHGJH�PDQDJHPHQW��QHWZRUNHG�LQWHOOLJHQFH��
DXWRQRPRXV�V\VWHPV�DQG�ZLUHOHVV�VHQVRU�QHWZRUNV��+H�KDV�EHHQ�LQYROYHG�LQ�VHYHUDO�QDWLRQDO�DQG�
(XURSHDQ�UHVHDUFK�SURMHFWV�RQ�D�WHFKQLFDO�DV�ZHOO�DV�RQ�DQ�DGPLQLVWUDWLRQ�OHYHO��+DYLQJ�UHFHLYHG�
KLV�3K'�LQ�������KH�KDV�FR�DXWKRUHG�PRUH�WKDQ����SXEOLFDWLRQV�DQG�KDV�DOVR�EHHQ�LQYROYHG�LQ�
WKH�SUHSDUDWLRQ�DQG�VXEPLVVLRQ�RI�YDULRXV�QDWLRQDO�DQG�LQWHUQDWLRQDO�SURMHFW�SURSRVDOV��5HFHQWO\�
KH�KDV�PRYHG�LQWR�LQGXVWU\�DV�D�6HQLRU�'DWD�6FLHQWLVW�ZLWK�5HS.QLJKW�

0DXULFH�0XOYHQQD�LV�3URIHVVRU�RI�&RPSXWHU�6FLHQFH�LQ�WKH�6FKRRO�RI�&RPSXWLQJ�DQG�0DWKHPDW�
LFV�DW�WKH�8QLYHUVLW\�RI�8OVWHU��+H�LV�D�FKDUWHUHG�IHOORZ�RI�WKH�%ULWLVK�&RPSXWHU�6RFLHW\�DQG�KDV�
SXEOLVKHG�RYHU�WZR�KXQGUHG�SHHU�UHYLHZHG�SDSHUV�LQ�KLV�FRUH�UHVHDUFK�DUHD�RI�FRPSXWHU�VFLHQFH��
+LV�PDLQ�UHVHDUFK�LQWHUHVWV�LQFOXGH�DUWLILFLDO�LQWHOOLJHQFH��VRFLDO�	�SHUYDVLYH�FRPSXWLQJ��DQG�
LQFOXVLYH�FRPSXWLQJ�

1LDOO�5RRQH\�KDV�D�%6F�GHJUHH� LQ� ,QIRUPDWLRQ�7HFKQRORJ\� IURP�4XHHQ¶V�8QLYHUVLW\��%HOIDVW�
�������DQG�D�06F�LQ�&RPSXWDWLRQ�IURP�2[IRUG�8QLYHUVLW\���������DQG�D�3K'�LQ�,QIRUPDWLFV�
IURP�8QLYHUVLW\�RI�8OVWHU���������1LDOO�ZRUNHG�D�QXPEHU�RI�\HDUV�LQ�WKH�VRIWZDUH�LQGXVWU\�SULRU�
WR�EHFRPLQJ�D�UHVHDUFKHU�DW�WKH�8QLYHUVLW\�RI�8OVWHU��+H�LV�D�FXUUHQW�PHPEHU�RI�WKH�$UWLILFLDO�
,QWHOOLJHQFH�	�$SSOLFDWLRQV�5HVHDUFK�*URXS�DW�WKH�8QLYHUVLW\�RI�8OVWHU��+LV�UHVHDUFK�LQWHUHVWV�
LQFOXGH� QDWXUDO� ODQJXDJH� SURFHVVLQJ�� LQIRUPDWLRQ� UHWULHYDO�� GDWD�PLQLQJ�� PDFKLQH� OHDUQLQJ�
DQG�FDVH�EDVHG�UHDVRQLQJ�DQG�KH�KDV�SXEOLVKHG����SDSHUV�LQ�WKHVH�DUHDV��+LV�SULPDU\�DUHD�RI�
UHVHDUFK�LV�LQ�PDFKLQH�OHDUQLQJ�DSSURDFKHV�IRU�WH[WXDO�DQDO\WLFV�

-RKQ�5HLG�LV�DQ�H[SHUW�SURMHFW�PDQDJHU�ZLWK�EURDG�H[SHULHQFH�DFURVV�QXPHURXV�SURJUDPPHV��
SURMHFWV�� PHWKRGRORJLHV� DQG� FRPSDQLHV� DFURVV� WKH� 8.� DQG� ,UHODQG�� -RKQ¶V� NH\� VWUHQJWK� LV�
FRPELQLQJ�KLV�WHFKQLFDO�EDFNJURXQG�ZLWK�KLV�SURMHFW�PDQDJHPHQW�H[SHULHQFH�DQG�VWDNHKROGHU�
PDQDJHPHQW�WR�HQVXUH�WKDW�WKH�SURMHFWV�KH�LV�UHVSRQVLEOH�IRU�PDQDJLQJ�DUH�GHOLYHUHG�RQ�WLPH��WR�
EXGJHW�DQG�WR�FXVWRPHU�H[SHFWDWLRQV�

5HDG��-����������8VLQJ�HPRWLFRQV�WR�UHGXFH�GHSHQ�
GHQF\�LQ�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�IRU�VHQWLPHQW�
FODVVLILFDWLRQ��,Q�3URFHHGLQJV�RI�WKH�6WXGHQW�5HVHDUFK�
:RUNVKRS�DW�WKH������$QQXDO�0HHWLQJ�RI�WKH�$VVRFLD�
WLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV��$QQ�$UERU��0,�

7DQJ��+���7DQ��6���	�&KHQJ��;����������$�VXUYH\�RQ�
VHQWLPHQW�GHWHFWLRQ�RI�UHYLHZV��([SHUW�6\VWHPV�ZLWK�
$SSOLFDWLRQV��������������±�������,661��������������
��������M�HVZD�������������

:LOVRQ��7���:LHEH��-���	�+RIIPDQQ��3����������5HFRJ�
QL]LQJ�FRQWH[WXDO�SRODULW\�LQ�SKUDVH�OHYHO�VHQWLPHQW�
DQDO\VLV��,Q�3URFHHGLQJV�RI�WKH�-RLQW�+XPDQ�/DQ�
JXDJH�7HFKQRORJ\�&RQIHUHQFH�DQG�WKH�&RQIHUHQFH�RQ�
(PSLULFDO�0HWKRGV�LQ�1DWXUDO�/DQJXDJH�3URFHVVLQJ�

:LOVRQ�� 7��� :LHEH�� -��� 	� +RIIPDQQ�� 3�� ��������
5HFRJQL]LQJ� FRQWH[WXDO� SRODULW\�� $Q� H[SORUDWLRQ�
RI� IHDWXUHV� IRU� SKUDVH�OHYHO� VHQWLPHQW� DQDO\VLV��
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