
72; ,&2*(120,&6
)25 �5 ,6.

$66(660(176

����



$%287

6&,/ ,& ,80

2YHU�WKH�SDVW�GHFDGHV��WKH
GHPRFUDWL]DWLRQ�RI�šRPLFVŢ
WHFKQRORJLHV��LQFOXGLQJ��EXW�QRW�OLPLWHG
WR�WUDQVFULSWRPLFV��SURWHRPLFV�DQG
PHWDERORPLFV��LQ�OLIH�VFLHQFHV�KDV
FRQWULEXWHG�WR�WKH�H[SORVLRQ�RI�PDVVLYH
GDWD�DQG�WKH�HPHUJHQFH�RI
%LRLQIRUPDWLFV��
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$V�VXFK��ERWK�DFDGHPLF�ODERUDWRULHV
DQG�ELRWHFK�FRPSDQLHV�QHHG�WR�ILQG
FRPSOH[�DOFKHP\�FRPELQLQJ�H[WHQVLYH
H[SHUWLVH�LQ�VWDWLVWLFV�	�FRPSXWDWLRQDO
VNLOOV�WRJHWKHU�ZLWK�GHHS�ELRORJLFDO
NQRZOHGJH�WR�SURSHUO\�DQDO\]H�WKHVH
JROG�PLQHV�RI�LQIRUPDWLRQ�

6FL/LFLXP�RIIHUV�IOH[LEOH�LQWHJUDWHG
WR[LFRJHQRPLFV�VROXWLRQV�WR�PHHW�\RXU
QHHGV�DW�YDULRXV�SKDVHV�RI�\RXU�VWXG\�
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:H�FDQ�SURYLGH�D�IXOO�VROXWLRQ�LQFOXGLQJ
VWXG\�GHVLJQ��VWXG\�FRQGXFW��VDPSOH
DQDO\VLV��DQG�GDWD�LQWHUSUHWDWLRQ�RU�\RX
FDQ�WDNH�DGYDQWDJH�RI�LQGLYLGXDO
VHUYLFHV��(LWKHU�ZD\��ZHşOO�FXVWRPL]H
RXU�DSSURDFK�WR�PDNH�VXUH�WKDW�\RXU
VSHFLILF�LVVXHV�DUH�DGGUHVVHG�
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$V� D� VSHFLDOLVW� LQ� WR[LFRJHQRPLFV�
7KRPDV� KDV� ZRUNHG� RQ� PXOWL�
WHFKQRORJLFDO� JHQRPLFV� GDWD� �'1$
FKLS�� �Ş� VHTXHQFLQJ�� 6LQJOH�FHOO�� RQ
ZKLFK�KH�DSSOLHG�YDULRXV�PHWKRGV�RI
PXOWLYDULDWH� H[SORUDWRU\� DQDO\VLV
�3&$�� )0$�� FOXVWHULQJ�� DQG� PDFKLQH
OHDUQLQJ� �0DFKLQH� DQG� 'HHS
/HDUQLQJ��� 'XULQJ� KLV� WKHVLV�� KH
GHYHORSV� 7KH� 72;LFRJHQRPLF
V,J1DWXUH��72;V,J1��UHSRVLWRU\�

7KªRSKLOH� LV� DQ� H[SHUW� LQ
PLFURELRORJ\� DQG� ELRLQIRUPDWLFV�� +H
DSSOLHG� LQWHJUDWLYH� DSSURDFKHV
�FRPSDUDWLYH� JHQRPLFV�� 51$VHT�
PHWDJHQRPLFV�� &K,3�VHT�� &5,635
VFUHHQV�� WR� JDLQ� D� KROLVWLF� YLHZ� RI
ELRORJLFDO� PRGHOV� IURP� PROHFXOHV� WR
HFRV\VWHPV�
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6FL/LFLXP�WR[LFRJHQRPLFV�VWXGLHV�DUH�D�SRZHUIXO�WRRO�IRU�WKH�VDIHW\�DVVHVVPHQW�RI�SUH�FOLQLFDO
FDQGLGDWHV��DV�ZHOO�DV�QRYHO�VPDOO�PROHFXOH�DQG�FRPPRGLW\�FKHPLFDOV�
:LWK� D� GHHS� EDFNJURXQG� LQ� WR[LFRJHQRPLFV� DQG� JHQHWLF� DQG�PROHFXODU� WR[LFRORJ\�� RXU� WHDP
FRQGXFWV�VWXGLHV�DLPHG�DW� LGHQWLI\LQJ�FHOOXODU�DQG�JHQRPLF� UHVSRQVH�SDWKZD\V� WR�[HQRELRWLF
H[SRVXUHV�� 6FL/LFLXP�VWXGLHV� FDQ�SURYLGH� GDWD� SURPSWO\� WR� ERRVW� XQGHUVWDQGLQJ�RI� SRWHQWLDO
DGYHUVH�HIIHFWV�DQG�UHOHYDQFH�WR�KXPDQV�DQG�IDFLOLWDWH�LQIRUPHG�GHFLVLRQ�PDNLQJ�
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4XDOLW\�FRQWURO
6DPSOH�TXDOLW\�HYDOXDWLRQ
'LIIHUHQWLDOO\�H[SUHVVHG�JHQHV
)XQFWLRQDO�DQQRWDWLRQ
*6($
$GYHUVH�HIIHFWV�SUHGLFWLRQ
&XVWRP�DQDO\VLV

72; ,&2*(120,&6
,QWHJUDWLQJ�JHQRPLF�SURILOLQJ�ZLWK�WUDGLWLRQDO�LQ�YLWUR
DQG�LQ�YLYR�WR[LFRORJ\�VWXGLHV�WR�GHWHUPLQH�PRGH�RI�
DFWLRQ�DQG�HVWDEOLVK�EHQFKPDUN�GRVH�IRU�ULVN
DVVHVVPHQWV
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<RX�VHQG�\RXU�51$
VDPSOHV

:H�SUHSDUH�WKH
OLEUDLULHV

:H�WDNH�LQ�FKDUJH
WKH�VHTXHQFLQJ

:H�SHUIRUP�WKH
GDWD�DQDO\VLV

³¤1�"�¤1
,PSDFW�RI�HQGRFULQH�
GLVUXSWLQJ� FKHPLFDOV
RQ�+HSD5*�FHOO�OLQH



³¤1�"�¤1
3UHGLFWLRQ� RI� QRYHO� UHSURWR[LFDQWV
DQG�RU� HQGRFULQH� GLVUXSWRUV� EDVHG� RQ
WUDQVFULSWLRQDO�VLJQDWXUH�VLPLODULWLHV�

6FL/LFLXP� FDQ� KHOS� PD[LPL]H� WKH� LQIRUPDWLRQ� IURP� LQ� YLWUR� GDWD�� 2XU� WR[LFRORJLVWV� DQG
LQIRUPDWLRQ� VFLHQWLVWV� OHYHUDJH� GRPDLQ� H[SHUWLVH� LQFOXGLQJ� VXEMHFW�VSHFLILF� RQWRORJLHV� WR
FKDUDFWHUL]H�DQ�DVVD\şV�PHFKDQLVP�RI�DFWLRQ�DQG�SRVVLEOH�DGYHUVH�RXWFRPH�SDWKZD\�WDUJHWV�
8VLQJ�WKLV� LQIRUPDWLRQ�� LQ�YLWUR�WR� LQ�YLYR�H[WUDSRODWLRQ� �,9,9(��PRGHOV�FDQ�SURYLGH�HTXLYDOHQW
DGPLQLVWHUHG� GRVH� HVWLPDWHV� XVHIXO� LQ� GRVH� VHOHFWLRQ� DQG� HVWLPDWLRQ� RI� WR[LFLW\
UHIHUHQFH�VFUHHQLQJ�YDOXHV�
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6FL/LFLXP�VLPSOLILHV� WKH� LQWHJUDWLRQ�DQG� LQWHUSUHWDWLRQ�RI�SXEOLF�GDWDVHWV� �VXFK�DV�7R[���DQG
7R[&DVW�� IURP� TXDQWLWDWLYH� KLJK�WKURXJKSXW� VFUHHQLQJ� DQG� KLJK�FRQWHQW� DVVD\V� XVLQJ� D
YDULHW\� RI� H[LVWLQJ� WRROV� DQG� VRIWZDUH� DV�ZHOO� DV� QRYHO� FRPSXWDWLRQDO�ZRUNIORZV� GHYHORSHG
DQG�DSSOLHG�LQ�6FL/LFLXP��
7KHVH� ZRUNIORZV� DUH� FUHDWHG� WR� DFFRXQW� IRU� XQLTXH� FOLHQW� QHHGV� DV� ZHOO� DV� WKH� FRQWLQXDO
XSGDWLQJ�RI�VRXUFH�GDWD��HQVXULQJ�IOH[LELOLW\�DQG�UHOHYDQFH��



 �¤U"��s�iÐ¤U¤

7KH� ILUVW� OHYHO� RI� 6FL/LFLXP� LQYROYHPHQW�
<RX�KDYH�PDVVLYH� RPLFV� GDWD� DQG�ZDQW� WR
H[SORUH� LW� DV� TXLFNO\� DV� SRVVLEOH� ZLWKRXW
ZDVWLQJ� WLPH� RQ� VWDJHV� VXFK� DV
VWDQGDUGL]DWLRQ��TXDOLW\�FRQWURO��
6FL/LFLXP� FDQ� WDNH� FDUH� RI� \RXU� GDWD
SUHSURFHVVLQJ� ZLWK� VWDQGDUGL]HG� DQG
DGDSWHG�SURFHGXUHV��
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6FL/LFLXP� ELRLQIRUPDWLFV� &52� DLPV� DW� VWUHDPOLQLQJ� ELRLQIRUPDWLF� UHVHDUFK� ZRUOGZLGH�� :,WK
WKLV�VHUYLFH��RXU�LGHD�LV�WR�UHGXFH�WKH�JDS�EHWZHHQ�SHRSOH�FDSDEOH�RI�DQDO\]LQJ�GDWD�DQG�WKRVH
FDSDEOH�RI�LQWHUSUHWLQJ�WKHP�
6FL/LFLXP� UHSUHVHQWV� D� QHZ� NLQG� RI� FRQWUDFW� UHVHDUFK� RUJDQLVDWLRQ� WKDW� RIIHUV� TXDOLW\
FXVWRPL]HG�ELRLQIRUPDWLFV�VHUYLFHV�WR�ELRWHFKQRORJ\�FRPSDQLHV�ZRUOGZLGH�
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6FL/LFLXP�KDV�DOO� WKH�H[SHUWLVH� WR�RIIHU�\RX
DSSURSULDWH� VWDWLVWLFDO� DQDO\]HV� WKDW� ZLOO
DOORZ� \RX� WR� LGHQWLI\� HYHQWV� RI� LQWHUHVW� WR
FODVVLI\� WKHVH� HYHQWV� DQG� WR� LGHQWLI\
ELRORJLFDO� IXQFWLRQV� VWDWLVWLFDOO\� DVVRFLDWHG
ZLWK�WKHVH�REVHUYDWLRQV�

�(É�s"1(��s�iÐ¤U¤

6FL/LFLXP� FDQ� WKHQ� XVH� D�ZKROH� EDWWHU\� RI
H[SORUDWRU\� VWDWLVWLFDO� DSSURDFKHV�
SUHGLFWLYH� PRGHOV�� PXOWL�RPLFV� LQWHJUDWLRQ
WR� H[WUDFW� WKH� FRUH� VXEVWDQFH� RI� \RXU� GDWD
LQFOXGLQJ�� LQ� SDUWLFXODU�� DGGLWLRQDO
LQIRUPDWLRQ��FOLQLFDO��WKHUDSHXWLF��HWF�ŧ��

"³¤{q� U{UsG{�q�U"¤��s�iÐ¤U¤
6FL/LFLXP� FDQ� SURYLGH� GDWD� DQDO\VLV� VXSSRUW�� ZKHWKHU� WKDW� LV� LPSOHPHQWLQJ� WKH� DQDO\VLV� RI
\RXU�UDZ�GDWD�RU�KHOSLQJ�\RX�WR�UH�DQDO\]H��LQWHUSUHW�RU�YLVXDOL]H�SUHYLRXV�UHVXOWV�
7RJHWKHU�ZH�FDQ�LGHQWLI\�GDWD�JDSV��DQG�SODQ�H[SHULPHQWV�WKDW�FDQ�JHW�\RX�WKH�GDWD�\RX�QHHG�
$�ZLGH�UDQJH�RI�GDWD�W\SHV�FDQ�EH�KDQGOHG�RQ�VHFXUH�FRPSXWLQJ�LQIUDVWUXFWXUH��ZLWK�DQDO\VLV
RU�SLSHOLQHV�EXLOW�XVLQJ�DQ\WKLQJ�IURP�([FHO�WR�5��3HUO��DQG�3\WKRQ�
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5WNRFW^�FSFQ^XNX
áƺ�ȵƺȸǔȒȸȅ�Əȇ�ƺɴɎƺȇɀǣɮƺ�ȷɖƏǼǣɎɵ�ƬǝƺƬǸ
ɎȒ�ƺȇɀɖȸƺ�ɎǝƏɎ�Ɏǝƺ�ɀƺȷɖƺȇƬǣȇǕ�ȅƺƺɎɀ�Ȓɖȸ
ƬȸǣɎƺȸǣƏِ��ǔɎƺȸ�ƳƏɎƏ�ƬǼƺƏȇǣȇǕ�ƏȇƳ�ǔǣǼɎƺȸǣȇǕً
ɯƺ�ȵȸȒƳɖƬƺ�Ə�ȅƏɎȸǣɴ�ƬȒȇɎƏǣȇǣȇǕ�Ɏǝƺ
ƺɴȵȸƺɀɀǣȒȇ�Ȓǔ�ƏǼǼ�Ǖƺȇƺɀ�ǣȇ�ƺɮƺȸɵ�ɀƏȅȵǼƺِ

8JHTSIFW^�FSFQ^XNX
áƺ�ȵƺȸǔȒȸȅ�Ə�ƬȸȒɀɀ�ȇȒȸȅƏǼǣɿƏɎǣȒȇ�Ȓǔ
ɀƏȅȵǼƺɀِ��ƳƳǣɎǣȒȇƏǼ�ƳƏɎƏ�ǔǣǼɎƺȸǣȇǕ�ǝƺǼȵɀ
ǝǣǕǝǼǣǕǝɎ�Ɏǝƺ�ȅȒɀɎ�ȸƺǼƺɮƏȇɎ�Ǖƺȇƺɀ�ǔȒȸ
ɵȒɖȸ�ɀɎɖƳɵِ� ɵ�ƬȒȅȵƏȸǣȇǕ�ɀƏȅȵǼƺɀً�ɯƺ
ǔǣȇƳ�ƳǣǔǔƺȸƺȇɎǣƏǼǼɵ�ƺɴȵȸƺɀɀƺƳ�Ǖƺȇƺɀ�ƏȇƳ
Əɀɀƺɀɀ�Ɏǝƺǣȸ�ɀɎƏɎǣɀɎǣƬƏǼ�ɀǣǕȇǣǔǣƬƏȇƬƺِ

9JWYNFW^�FSFQ^XNX
áƺ�ƺɴȵǼȒȸƺ�Ɏǝƺ�ƫǣȒǼȒǕǣƬƏǼ�ƬȒȇɎƺɴɎ�Ȓǔ
ƳǣǔǔƺȸƺȇɎǣƏǼǼɵ�ƺɴȵȸƺɀɀƺƳ�Ǖƺȇƺɀِ�Áǝƺ
ǣȇɎƺǕȸƏɎǣȒȇ�ɯǣɎǝ�ƺɀɎƏƫǼǣɀǝƺƳ�ȸƺǔƺȸƺȇƬƺ
ƳƏɎƏƫƏɀƺɀ�ƏǼǼȒɯɀ�ɖɀ�ɎȒ�ƺɴɎȸƏƬɎ�Ɏǝƺ�ȅȒɀɎ
ȸƺǼƺɮƏȇɎ�ǣȇǔȒȸȅƏɎǣȒȇ�Ȓǔ�ɵȒɖȸ�ƳƏɎƏً�ɀɖƬǝ
Əɀ�ǣȅȵƏƬɎƺƳ�ȵƏɎǝɯƏɵɀ�Ȓȸ�ƳǣɀƬȒɮƺȸǣȇǕ
ȅȒƳɖǼƺɀ�Ȓǔ�ƬȒٮƺɴȵȸƺɀɀƺƳ�Ǖƺȇƺɀِ
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