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0ROHFXODU�FDSVXOH�FDWDO\VLV��5HDG\�WR�DGGUHVV�FXUUHQW�FKDOOHQJHV�LQ�V\QWKHWLF�RUJDQLF
FKHPLVWU\"

.��7LHIHQEDFKHU�����/��'��6\QWULYDQLV���,��1«PHWKRY£���5��7��/L�

�'HSDUWPHQW�RI�&KHPLVWU\��8QLYHUVLW\�RI�%DVHO��0DWWHQVWUDVVH���D��&+������%DVHO��6ZLW]HUODQG���
'HSDUWPHQW�RI�%LRV\VWHPV�6FLHQFH�DQG�(QJLQHHULQJ��(7+�=¾ULFK��0DWWHQVWUDVVH�����&+������%DVHO�

6ZLW]HUODQG

6HOI�DVVHPEOHG PROHFXODU FDSVXOHV DUH FORVHG KRVW VWUXFWXUHV WKDW IRUP VSRQWDQHRXVO\ ZKHQ WKHLU
EXLOGLQJ EORFNV DUH PL[HG LQ D VXLWDEOH VROYHQW�>�@ $V WKH\ IHDWXUH D GHILQHG ELQGLQJ SRFNHW VXLWDEOH
IRU VXEVWUDWH XSWDNH� WKH\ DUH UHJDUGHG DV VLPSOH HQ]\PH SRFNHW PLPLFV� $OWKRXJK WKHLU SRWHQWLDO
DV FDWDO\VWV KDV EHHQ H[SORUHG VLQFH WKHLU GLVFRYHU\� DSSOLFDWLRQV WKDW VROYH FXUUHQW FKDOOHQJHV LQ
V\QWKHWLF�RUJDQLF�FKHPLVWU\�KDYH�UHPDLQHG�OLPLWHG��

,Q WKLV SUHVHQWDWLRQ� , ZLOO SUHVHQW VRPH RI RXU UHFHQWO\ SXEOLVKHG DQG XQSXEOLVKHG VROXWLRQV IRU
FXUUHQW V\QWKHWLF FKDOOHQJHV WKDW DUH GLIILFXOW WR DGGUHVV ZLWK DOWHUQDWLYH WRROV� )RU LQVWDQFH� ZH
ZHUH DEOH WR V\QWKHVL]H WKH WULF\FOLF VHVTXLWHUSHQH QDWXUDO SURGXFW SUHVLOSKLSHUIRODQ��͆�RO LQ RQO\
IRXU VWHSV� ZLWK WKH NH\ F\FOL]DWLRQ �VHH EHORZ� WDNLQJ SODFH LQVLGH WKH VXSUDPROHFXODU FDWDO\VW,�
>�@ 7KLV QDWXUDO SURGXFW ZDV SUHYLRXVO\ RQO\ DYDLODEOH YLD D ORQJ V\QWKHWLF VHTXHQFH ��� OLQHDU
VWHSV��>�@ GHPRQVWUDWLQJ WKH SRWHQWLDO RI PROHFXODU FDSVXOH FDWDO\VLV IRU QDWXUDO SURGXFW V\QWKHVLV�
,QWHUHVWLQJO\� H[WHQVLYH FRQWURO H[SHULPHQWV LQ VROXWLRQ LQGLFDWHG WKDW WKH NH\ VWHS LV QRW SRVVLEOH
LQ VROXWLRQ XWLOL]LQJ UHJXODU /HZLV RU %UºQVWHG DFLG FDWDO\VLV� 6HYHUDO IXUWKHU H[DPSOHV RI FDWDO\VLV
LQVLGH FDSVXOH ,� ZKLFK ZDV UHSRUWHG DOUHDG\ PRUH WKDQ �� \HDUV DJR E\ WKH $WZRRG JURXS�>�@ ZLOO
EH�SUHVHQWHG�

>�@�0��&RQQ��-��5HEHN��&KHP��5HY�����������������
>�@ /��'� 6\QWULYDQLV� ,� 1«PHWKRY£� '� 6FKPLG� 6� /HYL� $� 3UHVFLPRQH� )� %LVVHJJHU� '� 7� 0DMRU� .�
7LHIHQEDFKHU�-��$P��&KHP��6RF������������������
>�@�$�<��+RQJ��%�0��6WROW]�$QJHZ��&KHP��,QW��(G�����������������
>�@�/��5��0DF*LOOLYUD\��-��/��$WZRRG�1DWXUH����������������
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'HYHORSPHQW�RI�WKH�&RPPHUFLDO�0DQXIDFWXULQJ�3URFHVV�IRU�,SDWDVHUWLE

$��6FKXVWHU�����6��%DFKPDQQ���+��,GLQJ���&��/DXW]���,��7KRP«�3IHLIIHU���&��0DLHUKRIHU���5��0RQGLªUH��
3��6FKPLGW���&��6WUDVVHU�

�'HSDUWPHQW�RI�3URFHVV�&KHPLVWU\�	�&DWDO\VLV��3KDUPD�6PDOO�0ROHFXOHV�7HFKQLFDO�'HYHORSPHQW��)�
+RIIPDQQ�/D�5RFKH�$*��*UHQ]DFKHUVWUDVVH������&+������%DVHO��6ZLW]HUODQG���

DQGUHDV�VFKXVWHU�DV�#URFKH�FRP

,SDWDVHUWLE LV D SRWHQW VPDOO PROHFXOH $NW NLQDVH LQKLELWRU FXUUHQWO\ WHVWHG LQ 3KDVH ,,, FOLQLFDO WULDOV
IRU WKH WUHDWPHQW RI PHWDVWDWLF FDVWUDWLRQ�UHVLVWDQW SURVWDWH FDQFHU DQG WULSOH QHJDWLYH PHWDVWDWLF
EUHDVW FDQFHU� ,Q WKLV SUHVHQWDWLRQ DQ RYHUYLHZ RI WKH GHYHORSPHQW DFWLYLWLHV WRZDUGV WKH
FRPPHUFLDO PDQXIDFWXULQJ SURFHVV LV JLYHQ� 7KH FRQYHUJHQW V\QWKHVLV FRPSULVHV WHQ VWHSV ZLWK
HLJKW LVRODWHG LQWHUPHGLDWHV DQG XWLOL]HV D ZLGH UDQJH RI FKHPLFDO WHFKQLTXHV DQG WHFKQRORJLHV WR
EXLOG WKLV FRPSOH[ GUXJ� $OO WKUHH VWHUHRFHQWHUV DUH LQWURGXFHG XVLQJ HQ]\PH DV ZHOO DV PHWDO
FDWDO\VLV�

>�@ 5HPDUFKXN� 6� %DEX� -� 6WXOWV� $� =DQRWWL�*HURVD� 6� 5RVHEODGH� 6� <DQJ� 3� +XDQJ� &� 6KD� DQG
<��:DQJ��2UJ��3URFHVV�5HV��'HY����������������ಗ�����
>�@ 5HPDUFKXN� )� 6W�-HDQ� '� &DUUHUD� 6� 6DYDJH� +� <DMLPD� %� :RQJ� 6� %DEX� $� 'HHVH� -� 6WXOWV�
0��:��'RQJ��'��$VNLQ��-��:��/DQH��DQG�.��/��6SHQFHU��2UJ��3URFHVV�5HV��'HY����������������ಗ�����
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7DLORUHG�&DWDO\VLV�IRU�WKH�)	)�,QGXVWU\

'��-DFRE\�

�)LUPHQLFK�6$������5RXWH�GH�/D�3ODLQH��&+������/D�3ODLQH��*HQHYD���GHQLV�MDFRE\#ILUPHQLFK�FRP

)	) LQGXVWU\ LPSOHPHQWV D ZLGH YDULHW\ RI IDVFLQDWLQJ FKHPLFDO WUDQVIRUPDWLRQV WRZDUGV WKH
PDQXIDFWXUH RI SUHVWLJLRXV LFRQLF LQJUHGLHQWV VXFK DV $PEUR[p 6XSHU� +HGLRQHp� 'DPDVFRQH
'HOWD��0XVFHQRQHp��'DUWDQROp଄

2YHU WKH SDVW GHFDGHV� VFLHQWLVWV DW )LUPHQLFK KDYH IRFXVHG WKHLU HIIRUWV RQ FRQWLQXRXVO\
LPSURYLQJ WKHVH FKHPLFDO WUDQVIRUPDWLRQV LQ RUGHU WR PDNH WKHP VDIHU� FOHDQHU� PRUH HIILFLHQW DQG
FRQVHTXHQWO\ PRUH FRVW HIIHFWLYH� WKURXJK WKH LPSOHPHQWDWLRQ RI JUHHQ &KHPLVWU\ SULQFLSOHV� PRUH
VSHFLILFDOO\�WKH�SULQFLSOH���FRQFHUQLQJ�FDWDO\VLV�>�@�>�@�

$PRQJ WKH )	) FRPSDQLHV� )LUPHQLFK KDV DOZD\V EHHQ D SLRQHHU LQ GHYHORSLQJ LQQRYDWLYH
FDWDO\WLF WHFKQRORJLHV� RIWHQ UHO\LQJ RQ LQ�KRXVH PDQXIDFWXUHG VRSKLVWLFDWHG FDWDO\VWV� (YHQ
WKRXJK WKH WHFKQRORJLFDO HGJH ZDV FOHDUO\ GHPRQVWUDWHG LQ WKH ILHOG RI KRPRJHQHRXV DQG
KHWHURJHQHRXV FDWDO\WLF K\GURJHQDWLRQV WRZDUGV WKH UHGXFWLRQ RI DOPRVW DOO W\SHV RI IXQFWLRQDOLWLHV
>�@� WKLV SUHVHQWDWLRQ ZLOO SURYLGH D UDUH LQVLJKW LQWR WKH LQGXVWULDO DSSOLFDWLRQ RI KLJKO\ DWRP
HFRQRPLF &DUERQ�&DUERQ ERQG IRUPLQJ UHDFWLRQ VXFK DV $OGRO� 0LFKDHO FRQGHQVDWLRQV RU &
DOO\ODWLRQ�

$OEHLW ZHOO GRFXPHQWHG LQ WKH WUDGLWLRQDO OLWHUDWXUH� WKHVH &�& FRXSOLQJ UHDFWLRQV DUH RIWHQ
SDUWLFXODUO\ XQVXLWDEOH WRZDUGV LQGXVWULDOL]DWLRQ� GXH WR XQUHDFWLYH VXEVWUDWHV� XVH RI ODUJH
DPRXQWV RI VWURQJ EDVH �DON\O PDJQHVLXP RU PHWDO DPLGHV� RU XVH RI SURWHFWLYH JURXSV DQG KLJK
GLOXWLRQ LQ WR[LF VROYHQWV� 7KH WDON ZLOO RXWOLQH KRZ JRLQJ LQGXVWULDO LQ WKHVH FKDOOHQJLQJ FRXSOLQJ
UHDFWLRQV KDV UHVXOWHG LQ WKH GHYHORSPHQW RI HIIHFWLYH FDWDO\WLF PHWKRGRORJLHV� QRZ XVHG RQ PXOWL
WRQV SURFHVVHV DW LQGXVWULDO VFDOH� ,QWHUHVWLQJO\� WKHVH FDWDO\WLF PHWKRGRORJLHV GR QRW UHTXLUH WKH
XVH RI H[SHQVLYH SUHFLRXV PHWDOV� EXW DUH HVVHQWLDOO\ EDVHG RQ WKH XVH RI WKH ZLGHO\ DYDLODEOH
QRQSUHFLRXV�PHWDOV�RI�WKH�SHULRGLF�WDEOH�VXFK�DV�7LWDQLXP��=LUFRQLXP��,URQ��1LFNHO��&RSSHU଄

>�@ 3�7� $QDVWDV� -�&� :DUQHU� *UHHQ &KHPLVWU\� 7KHRU\ DQG 3UDFWLFH� 2[IRUG 8QLYHUVLW\ 3UHVV� �����
��
>�@ +� 8VWXQGDJ *HRUJH� *� 2GGRQ� )LUPHQLFK (FR6FHQW &RPSDVV� 6ZLVV *UHHQ DQG 6XVWDLQDEOH
&KHPLVWU\��,/0$&�����
>�@���/��6DXGDQ��3��'XSDX��-��-��5LHGKDXVHU��3��:\VV��������:2�����������WR�)LUPHQLFK�6$

� 3� 'XSDX� /� %RQRPR� /� .HUPRUYDQ� 0� +DOGLPDQQ 6DQFKH]� ����� :2���������� WR
)LUPHQLFK�6$
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1DWXUDO�3URGXFW�6FLHQFHV�LQ�0RGHUQ�'UXJ�'LVFRYHU\�DQG�3DWKV�WR�WKH�)XWXUH

)��3HWHUVHQ���

�([HFXWLYH�'LUHFWRU�1DWXUDO�3URGXFWV�DQG�%LRPROHFXODU�&KHPLVWU\��1RYDUWLV�3KDUPD�$*������
%DVHO��6ZLW]HUODQG����IUDQN�SHWHUVHQ#QRYDUWLV�FRP

1DWXUDO SURGXFWV ZLWK WKHLU VSHFLILF VWUXFWXUDO IHDWXUHV GHOLYHU FKHPLFDO VWDUWLQJ SRLQWV LQ GUXJ
GLVFRYHU\ WR GHYHORS LQQRYDWLYH WKHUDSLHV IRU GLVHDVHV IRU ZKLFK QR RU RQO\ XQVDWLVIDFWRU\
WUHDWPHQWV H[LVW� 7KH HYROYHG IXQFWLRQ RI QDWXUDO SURGXFWV LQ UHJXODWLQJ SK\VLRORJLFDO SDWKZD\V LQ
QDWXUH PDNHV WKHP WR D ELRORJLFDOO\ ELDVHG DQG FRPSOHPHQWDU\ VRXUFH RI FKHPLFDO SUREHV WR
GHFLSKHU QRYHO PRGHV RI PROHFXODU LQWHUDFWLRQV� $V WKHUH LV D KLJK QHHG IRU VSHFLILF PRGXODWRUV RI
QHZ WDUJHWV� WKH DFFHVV WR QRYHO QDWXUDO SURGXFW FKHPRW\SHV DQG WKH XQGHUVWDQGLQJ RI WKHLU
PRGXODWRU\ DFWLYLWLHV DUH JDLQLQJ LQFUHDVLQJ DWWUDFWLRQ LQ WRGD\૷V GUXJ UHVHDUFK� 7KH IUDJPHQWDWLRQ
RI QDWXUDO SURGXFWV WR JHQHUDWH QHZ VS��HQULFKHG FKHPLFDOV H[SDQGV WKH UHVHDUFK WRROER[ LQ
FKHPLVWU\ DQG FKHPLFDO ELRORJ\� 6HOHFWHG H[DPSOHV ZLOO LOOXVWUDWH KRZ QHZ QDWXUDO SURGXFWV
VFDIIROGV DQG QDWXUDO SURGXFWV�LQVSLUHG V\QWKHWLFV DUH VKXWWOHV WR D QHZ ELRORJLFDO VSDFH RI
WKHUDSHXWLF�UHOHYDQFH�

7KH WHFKQRORJLFDO GULYLQJ IRUFHV RI 6\QWKHWLF %LRORJ\� JHQRPH VHTXHQFLQJ DQG '1$�V\QWKHVLV� DUH
FKDQJLQJ WKH IDFH RI PRGHUQ QDWXUDO SURGXFWV UHVHDUFK� :KROH JHQRPH GDWD RI PLFURRUJDQLVPV
UHYHDOV WKDW HQFRGLQJ JHQHV IRU QDWXUDO SURGXFWV ELRV\QWKHVLV SDWKZD\V� WKHLU FRUUHVSRQGLQJ
UHVLVWDQFH IDFWRUV� DQG IRU QHDUE\ SRVLWLRQHG PHWDEROLWH SDWKZD\V FDQ IRUP FRRSHUDWLYH IXQFWLRQDO
HQWLWLHV� 7KHVH ૺFR�ORFDOL]DWLRQ VLJQDWXUHVૻ SURPSW WKH LQYHVWLJDWLRQ RI SRWHQWLDO ELRORJLFDO
V\QHUJLVPV RI HQFRGHG PHWDEROLWHV RU HQDEOH QDWXUDO SURGXFW�WDUJHW SDLU DQDO\VHV E\ FRPSDUDWLYH
JHQRPLFV�

>�@���.UDVWHO�HW�DO���:2�����������
>�@���5RWWPDQQ�HW�DO���6FLHQFH����������������
>�@���6FKPLWW��(�.��HW�DO���&XU��2SLQLRQ�&KHP�%LRO��������������
>�@���+RHSIQHU�HW�DO���&HOO�+RVW�DQG�0LFUREH���������������
>�@���6SLOOPDQ�HW�DO���&HOO�+RVW�	�0LFUREHV���������������
>�@���.UDVWHO��3K��HW�DO���$QJHZ�&KHP�����������������
>�@���%XHUVWQHU�HW�DO���&KHP%LR&KHP����������������
>�@���3UHVFKHU��+��HW�DO���%LRRUJ��0HG��&KHP���������������
>�@���0UDN�HW�DO���-%&���������������
>�@���(UWO�DQG�6FKXKPDQQ��0RO��,QIRUP��������������������
>��@�)X�HW�DO���1DW��&RPPXQ���������DFFHSWHG
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'LVFRYHU\�RI�D�QHZ�PHGLFLQH�5LVGLSODP��D�6XUYLYDO�RI�0RWRU�1HXURQ����601���JHQH
VSOLFLQJ�PRGLILHU�IRU�WKH�WUHDWPHQW�RI�6SLQDO�0XVFXODU�$WURSK\��60$�

+��5DWQL�

�)��+RIIPDQQ�/D�5RFKH�/WG���S5('��3KDUPD�5HVHDUFK�	�(DUO\�'HYHORSPHQW��5RFKH�,QQRYDWLRQ
&HQWHU�%DVHO��*UHQ]DFKHUVWUDVVH�����������%DVHO��6ZLW]HUODQG��KDVDQH�UDWQL#URFKH�FRP

7DUJHWLQJ 51$ GUDVWLFDOO\ H[SDQG RXU WDUJHW VSDFH WR WKHUDSHXWLFDOO\ PRGXODWH QXPHURXV FHOOXODU
SURFHVVHV LPSOLFDWHG LQ KXPDQ GLVHDVHV� 2I SDUWLFXODU LQWHUHVW� GUXJJLQJ SUH�P51$ VSOLFLQJ
DSSHDUV D YHU\ YLDEOH VWUDWHJ\� WR FRQWURO OHYHOV RI VSOLFLQJ SURGXFW E\ SURPRWLQJ WKH LQFOXVLRQ RU
H[FOXVLRQ RI H[RQV�>�@ 7KH RXWVWDQGLQJ SURJUHVV DFKLHYHG LQ WKLV ILHOG� ZLOO EH E\ KLJKOLJKWHG E\
GLVFXVVLQJ WKH EUHDNWKURXJK DFFRPSOLVKHG UHFHQWO\ IRU WKH WUHDWPHQW RI VSLQDO PXVFXODU DWURSK\
�60$��

60$ LV DQ LQKHULWHG GLVHDVH WKDW OHDGV WR ORVV RI PRWRU IXQFWLRQ DQG DPEXODWLRQ� DQG D UHGXFHG OLIH
H[SHFWDQF\� :H KDYH EHHQ ZRUNLQJ WR GHYHORS RUDOO\�DGPLQLVWUDWHG� V\VWHPLFDOO\�GLVWULEXWHG VPDOO
PROHFXOHV WR LQFUHDVH OHYHOV RI IXQFWLRQDO 601 SURWHLQ� 2XU LQLWLDO GHYHORSPHQW FDQGLGDWH 5*����
ZDV WKH ILUVW 601� JHQH VSOLFLQJ PRGLILHU WHVWHG LQ FOLQLFDO WULDOV LQ KHDOWK\ YROXQWHHUV DQG 60$
SDWLHQWV�>�@ ,W ZDV VDIH DQG ZHOO WROHUDWHG� DQG LQFUHDVHG 601 SURWHLQ OHYHOV XS WR ��IROG LQ
SDWLHQWV� 1HYHUWKHOHVV� LWV GHYHORSPHQW ZDV VWRSSHG DV D SUHFDXWLRQDU\ PHDVXUH EHFDXVH UHWLQDO
WR[LFLW\ ZDV REVHUYHG LQ F\QRPROJXV PRQNH\V DIWHU FKURQLF GDLO\ RUDO GRVLQJ ��� ZHHNV�� DW
H[SRVXUHV LQ ODUJH H[FHVV RI WKRVH LQYHVWLJDWHG LQ SDWLHQWV� +HUHLQ� ZH GHVFULEH WKH GLVFRYHU\
ULVGLSODP �5*����� 52�������� WKDW IRFXVHG RQ WKRURXJK SKDUPDFRORJ\� '03. DQG VDIHW\
FKDUDFWHUL]DWLRQ DQG RSWLPL]DWLRQ�>�@ 7KLV FRPSRXQG KDV GHPRQVWUDWHG HIILFDF\ DQG VDIHW\ IRU WKH
WUHDWPHQW RI SDWLHQWV LQ DOO DJHV DQG VWDJHV ZLWK 60$� DQG LV QRZ DZDLWLQJ )'$ DSSURYDO E\ $XJXVW
�����

>�@���+��5DWQL��0��(EHOLQJ��/��0XHOOHU��3URJUHVV�LQ�0HGLFLQDO�&KHPLVWU\��������������������
>�@���+��5DWQL��HW�DO��-��0HG��&KHP�����������������������
>�@���+��5DWQL��HW�DO��-��0HG��&KHP�����������������������
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'LVFRYHU\�DQG�2SWLPL]DWLRQ�RI�(QDQWLRVHOHFWLYH�&DWDO\VWV�WKURXJK�&KHPRLQIRUPDWLFV

6��(��'HQPDUN�

�'HSDUWPHQW�RI�&KHPLVWU\��8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ��8UEDQD��,/���������86$

7KH GHYHORSPHQW RI V\QWKHWLF PHWKRGV LQ RUJDQLF FKHPLVWU\ KDV KLVWRULFDOO\ EHHQ GULYHQ E\
(GLVRQLDQ HPSLULFLVP� &DWDO\VW GHVLJQ LV QR H[FHSWLRQ ZKHUHLQ H[SHULPHQWDOLVWV DWWHPSW WR
TXDOLWDWLYHO\ UHFRJQL]H SDWWHUQV LQ FDWDO\VW VWUXFWXUHV WR LPSURYH FDWDO\VW VHOHFWLYLW\ DQG HIILFLHQF\�
+RZHYHU� WKLV DSSURDFK LV KLQGHUHG E\ WKH LQKHUHQW OLPLWDWLRQV RI WKH KXPDQ EUDLQ WR ILQG SDWWHUQV
LQ ODUJH FROOHFWLRQV RI GDWD� DQG WKH ODFN RI TXDQWLWDWLYH JXLGHOLQHV WR DLG FDWDO\VW VHOHFWLRQ�
&KHPRLQIRUPDWLFV SURYLGHV DQ DWWUDFWLYH DOWHUQDWLYH IRU VHYHUDO UHDVRQV� QR PHFKDQLVWLF
LQIRUPDWLRQ LV QHHGHG� FDWDO\VW VWUXFWXUHV FDQ EH FKDUDFWHUL]HG E\ �'�GHVFULSWRUV ZKLFK TXDQWLI\
WKH VWHULF DQG HOHFWURQLF SURSHUWLHV RI WKRXVDQGV RI FDQGLGDWH PROHFXOHV� DQG WKH VXLWDELOLW\ RI D
JLYHQ FDWDO\VW FDQGLGDWH FDQ EH TXDQWLILHG E\ FRPSDULQJ LWV SURSHUWLHV WR D FRPSXWDWLRQDOO\
GHULYHG PRGHO RQ WKH EDVLV RI H[SHULPHQWDO GDWD� 7KH DELOLW\ WR DFFXUDWHO\ SUHGLFW D VHOHFWLYH
FDWDO\VW XVLQJ D VHW RI QRQ�RSWLPDO GDWD UHPDLQV D *UDQG &KDOOHQJH RI PDFKLQH OHDUQLQJ ZLWK
UHVSHFW�WR�DV\PPHWULF�FDWDO\VLV�

7KLV OHFWXUH ZLOO GHVFULEH D QHZO\ GHYHORSHG� FKHPRLQIRUPDWLF ZRUNIORZ WKDW FRQVLVWV RI WKH
IROORZLQJ FRPSRQHQWV� �L� FRQVWUXFWLRQ RI DQ LQ VLOLFR OLEUDU\ RI D ODUJH FROOHFWLRQ RI FRQFHLYDEOH�
V\QWKHWLFDOO\ DFFHVVLEOH FDWDO\VWV RI D SDUWLFXODU VFDIIROG� �LL� FDOFXODWLRQ RI UREXVW FKHPLFDO
GHVFULSWRUV IRU HDFK VFDIIROG �LLL� VHOHFWLRQ RI D UHSUHVHQWDWLYH VXEVHW RI WKH FDWDO\VWV LQ WKLV VSDFH�
7KLV VXEVHW LV WHUPHG WKH 8QLYHUVDO 7UDLQLQJ 6HW �876�� VR QDPHG EHFDXVH LW LV DJQRVWLF WR UHDFWLRQ
RU PHFKDQLVP� �LY� &ROOHFWLRQ RI WKH WUDLQLQJ GDWD� DQG �Y� DSSOLFDWLRQ RI PRGHUQ PDFKLQH OHDUQLQJ
PHWKRGV WR JHQHUDWH PRGHOV WKDW SUHGLFW WKH HQDQWLRVHOHFWLYLW\ RI HDFK PHPEHU RI WKH LQ
VLOLFR OLEUDU\� 7KHVH PRGHOV DUH HYDOXDWHG ZLWK DQ H[WHUQDO WHVW VHW RI FDWDO\VWV� 7KH YDOLGDWHG
PRGHOV�FDQ�WKHQ�EH�XVHG�WR�VHOHFW�WKH�RSWLPDO�FDWDO\VW�IRU�D�JLYHQ�UHDFWLRQ�
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