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)HGHULFR &RVWDQWLQL

5HVHDUFKHU� 8QLYHUVLWj GHJOL 6WXGL GL 8GLQH� 'LSDUWLPHQWR GL 6FLHQ]H JLXULGLFKH
9LD 7UHSSR ��� ������ 8GLQH �,7�
IHGHULFR�FRVWDQWLQL#XQLXG�LW

6FKODJZRUWH� &\EHUFULPHV� &\EHUQHWLFV� 'LJLWDO HYLGHQFH� 1HWZRUN DQDO\VLV� 3UHGLFWLYH SROLFLQJ� 2QOLIH
0DQLIHVWR

$EVWUDFW� 1HWZRUN DQDO\VLV LV D SRZHUIXO WRRO WKDW LV LQFUHDVLQJO\ XVHG QRW RQO\ WR GHWHUPLQH HYHQWV WKDW
RFFXUUHG LQ WKH SDVW� EXW DOVR WR SUHGLFW ZKDW PD\ KDSSHQ LQ WKH IXWXUH� 7KLV SDSHU ZLOO GLVFXVV
WKH SHUVSHFWLYH� IDU IURP EHLQJ DEVWUDFW RU UHPRWH� WKDW VXFK PHWKRGV PD\ EH DGRSWHG LQ RUGHU
WR DQWLFLSDWH FULPHV� 7DNLQJ LQWR DFFRXQW FXUUHQW WHFKQRORJLHV� SUHVHQW OHJDO VFLHQFH DQG DF�
FRUGLQJ WR WKH UHFHQW ©2QOLIH 0DQLIHVWRª� KHUH DUH WDONHG WKUHH LVVXHV� FRQFHUQLQJ UHVSHFWLYHO\
WKH HSLVWHPRORJLFDO� WKH OHJDO�SKLORVRSKLFDO DQG WKH DQWKURSRORJLFDO DVSHFW� ,Q WKH ILUVW SODFH�
WKH UHOHYDQFH RI WKH LQIRUPDWLRQ SURYLGHG LQ D FULPH¶V ©SUHGLFWLRQª� VLQFH LW GRHV QRW FRQFHUQ
DQ HYHQW RI WKH SDVW� 6HFRQGO\� WKH QDWXUH RI UHVSRQVLELOLW\ DVFULEHG RQ WKHVH JURXQGV� DV QHL�
WKHU DQ ©DFWXV UHRª QRU D ©PHQV UHDª FDQ EH IRXQG LQ WKH FDVH� )LQDOO\� WKH NLQG RI SXQLVKPHQW
FRXOG EH JLYHQ WR WKH VXSSRVHG FULPLQDO� EHFDXVH IUHH ZLOO VKRXOG EH GRXEWHG LI KLV EHKDYLRXU
FRXOG EH IRUHVHHQ�

�� ,QWURGXFWLRQ

,W FDQ EH VDLG WKDW IURP D OHJDO SHUVSHFWLYH WKH QHWZRUN LV FRQVLGHUHG DW OHDVW LQ IRXU ZD\V� ��� DV VRXUFH RI
LQIRUPDWLRQ�� ��� DV VXEMHFW RI GLVFLSOLQH�� ��� DV WKHRUHWLFDO PRGHO�� ��� DV KHXULVWLF WRROV��

7KLV SDSHU ZLOO DGGUHVV WKH XVH RI QHWZRUN DQDO\VLV DV D VHPDQWLF WRRO ± DV LQ WKH IRXUWK SHUVSHFWLYH DERYH
PHQWLRQHG ± XVHG WR UHWULHYH OLQNV DPRQJ SHRSOH� ,QGHHG� HYHU\GD\ H[SHULHQFH EULQJV XV WKDW WKH SURILOLQJ RI
,QWHUQHW XVHUV KDV DFKLHYHG YHU\ DGYDQFHG OHYHOV DQG� DFFRUGLQJ WR UHFHQW VWXGLHV� LW LV SRVVLEOH WR DQWLFLSDWH

� 1HWZRUNV DUH QRZDGD\V WKH PDMRU VRXUFH RI LQIRUPDWLRQ DV GDWD DUH LPPHGLDWHO\ DYDLODEOH LQ ODUJH TXDQWLWLHV DQG FDQ EH HDVLO\
SURFHVVHG�

� 7KH LQWHQVLYH XVH RI QHWZRUNV KDV JLYHQ ULVH WR D VSHFLILF GLVFLSOLQH RI VWXGLHV FDOOHG F\EHUODZ� ZKRVH ELUWK FHUWLILFDWH FDQ EH LGHQWLILHG
LQ WKH VWDWHPHQW� ©7KH ,QWHUQHW LV WKHUHIRUH D XQLTXH DQG ZKROO\ QHZ PHGLXP RI ZRUOGZLGH KXPDQ FRPPXQLFDWLRQª )LQGLQJ Q� ���
$PHULFDQ &LYLO /LEHUWLHV 8QLRQ Y� 5HQR� ��WK -XQH ����� 8QLWHG 6WDWHV 'LVWULFW &RXUW IRU WKH (DVWHUQ 'LVWULFW RI 3HQQV\OYDQLD� LQ ���
)� 6XSS� ���� ���±��� �(' 3D� ������ 7KH VDPH TXRWH FDQ EH IRXQG LQ WKH DSSHDO GHFLGHG E\ WKH 6XSUHPH &RXUW RI WKH 8QLWHG 6WDWHV�
5HQR Y� $PHULFDQ &LYLO /LEHUWLHV 8QLRQ� FDVH 1R� ��±���� ��WK PDUFK ����±��WK -XQH ����� LQ ��� 8� 6� ��� �������

� 7KH QHWZRUN KDV EHFRPH WKH UHSUHVHQWDWLRQ XVHG E\ VFKRODUV LQ DSSO\LQJ WKH FRPSOH[ V\VWHP¶V WKHRU\ WR ODZ GHYHORSLQJ D V\QWKH�
VLV RI WKHRU\ RI WKH VRXUFHV RI ODZ� WKHRU\ RI OHJDO LQWHUSUHWDWLRQ DQG WKHRU\ RI MXGLFLDO DUJXPHQWDWLRQ� TΞόΞϣϣϱ� ,O GLULWWR QHOO¶HWD
GHOO¶LQIRUPD]LRQH� ,O ULSRVL]LRQDPHQWR WHFQRORJLFR GHJOL RUGLQDPHQWL JLXULGLFL WUD FRPSOHVVLWD VRFLDOH� ORWWD SHU LO SRWHUH H WXWHOD GHL
GLULWWL� 3DJDOOR� 8�� 'LJLWDOLFD� ��� *LDSSLFKHOOL� 7RULQR� ����� 7KH GHFHQWUDOL]HG QHWZRUN LV WKH PRVW LQWHUHVWLQJ SDWWHUQ VLQFH LW UHS�
UHVHQWV LQIRUPDWLRQ IORZ� VRFLDO WLHV DQG VHPDQWLF UHSUHVHQWDWLRQV� KHQFH LW LV DUJXHG WR VKRZ FRQQHFWLRQV DPRQJ WHFKQRORJ\� VRFLHW\
DQG PLQG� #ΞЁΞϩ� 2Q 'LVWULEXWHG &RPPXQLFDWLRQV 1HWZRUNV� 5$1' &RUSRUDWLRQ SDSHUV� 5$1'� �����

� 5HFHQWO\ 1HWZRUN DQDO\VLV KDV EHHQ XVHG WR GHWHFW VHPDQWLF FRQQHFWLRQV DPRQJ OHJDO GRFXPHQWV� KHQFH UHWULHYLQJ LQIRUPDWLRQ RQ
WKH OHJDO V\VWHP LQ ZKLFK WKH\ DUH VHW� VHH UHFHQWO\ WKH WKLUG ,QWHUQDWLRQDO :RUNVKRS ©1HWZRUN $QDO\VLV LQ /DZª LQ FRQMXQFWLRQ
ZLWK -85,; ���� KHOG LQ %UDJD� KWWS���ZZZ�OHLEQL]FHQWHU�RUJ�^a`ZLQNHOV�1$L/�����KWPO �DOO ZHE SDJHV ODVW DFFHVVHG RQ � -DQXDU\
������

�



)HGHULFR &RVWDQWLQL

FROOHFWLYH HYHQWV�� LQIOXHQFH XVHU¶V IHHOLQJV�� GLDJQRVH PHQWDO LOOQHVVHV�� DQG� LQ VRPH FDVHV� SUHGLFW LQGLYLGXDO
EHKDYLRXU��

6R� LI RQH FDQ IRUHVHH OHJLWLPDWH DFWLYLWLHV RI ,QWHUQHW XVHUV� VXFK DV WKH SXUFKDVH RI JRRGV RU VHUYLFHV� ZRXOG
LW EH SRVVLEOH WR SUHGLFW HYHQ LOOHJDO EHKDYLRXUV DQG FULPHV LQ SDUWLFXODU" $V DQ H[DPSOH� OHW XV DVVXPH WKDW D
VXEMHFW $� ��� KDV SXUFKDVHG VRPH GDQJHURXV LWHPV :�� :�� :�� :Q� ��� KDV VKRZQ SUHIHUHQFHV �IRU H[DPSOH
ZLWK WKH ©OLNHª RQ )DFHERRN� IRU KDWHIXO FRQWHQWV �IRU H[DPSOH� D <RX7XEH YLGHR� DQ LPDJH RQ 7XPEOU� D :HE
SDJH� D )DFHERRN FRPPHQW� ;�� ;�� ;�� ;Q� ZKLFK DUH OLQNHG WR D VRFLRSDWKLF SURILOH� ��� KDV FRQQHFWLRQV
ZLWK XVHUV <�� <�� <�� <Q� DOO EHDULQJ FULPLQDO UHFRUGV� ��� LV D UHJXODU DWWHQGHU RI =�� =�� =�� =Q� QRWRULRXV
©KRW VSRWVª IRU LOOLFLW DFWLYLWLHV� :KDW LI� EDVHG RQ WKHVH GDWD� DQ DOJRULWKP VWDWHG WKDW ± LQ D FHUWDLQ UDQJH RI
SODFHV DQG WLPH ± VXEMHFW $ FRXOG FRPPLW D FULPH DJDLQVW DQ LGHQWLILHG VXEMHFW %"

6LQFH WKLV LV QRW D G\VWRSLDQ VFLHQFH ILFWLRQ YLVLRQ EXW D UHDOLVWLF SHUVSHFWLYH�� DQG LQ RUGHU WR RIIHU D WKHRUHWLFDO
DSSUDLVDO� , WDNH LQWR FRQVLGHUDWLRQ WKH RXWORRN HPHUJLQJ IURP WKH ©2QOLIH 0DQLIHVWRª��� D YHU\ LQWHUHVWLQJ
YROXPH SXEOLVKHG E\ D JURXS RI VFKRODUV�� FRRUGLQDWHG E\ HЛΫϔΞϩϱ 7ϣϱЁϔβϔ� IRXQGHU RI WKH ©3KLORVRSK\
RI ,QIRUPDWLRQª��� 7KH NH\ SRLQW RI VXFK SHUVSHFWLYH LV WKH FODLP WKDW ,&7V ©DUH QRW PHUH WRROV EXW UDWKHU
HQYLURQPHQWDO IRUFHV WKDW DUH LQFUHDVLQJO\ DIIHFWLQJ� �� RXU VHOI�FRQFHSWLRQ �ZKR ZH DUH�� �� RXU PXWXDO
LQWHUDFWLRQV �KRZ ZH VRFLDOLVH�� �� RXU FRQFHSWLRQ RI UHDOLW\ �RXU PHWDSK\VLFV�� DQG �� RXU LQWHUDFWLRQV ZLWK
UHDOLW\ �RXU DJHQF\�ª���

$IWHU SURYLGLQJ DQ RYHUYLHZ RQ WKH VWDWH�RI�WKH�DUW LQ WKH ILHOG RI VWXG\ FDOOHG ©SUHGLFWLYH SROLFLQJª� , IRFXV LV
RQ WKH PDLQ HPHUJLQJ LVVXHV� QDPHO\� ��� WKH OHJDO YDOXH RI WKH LQIRUPDWLRQ UHWULHYHG ZLWK VXFK PHWKRGV� ���
WKH QDWXUH RI UHVSRQVLELOLW\ LQ DQ LQGLFWPHQW JURXQGHG RQ VXFK EDVLV� ��� WKH PHDQLQJ RI SXQLVKPHQW LQ VXFK
SHUVSHFWLYH� ,Q FRQFOXVLRQ� , RIIHU VRPH ILQDO FRQFHUQV���

� FЁζϔϨζЁ� 7HFKQRORJLHV RI SURWHVW� ,QVXUJHQW 6RFLDO 0RYHPHQWV DQG WKH )LUVW $PHQGPHQW LQ WKH (UD RI WKH ,QWHUQHW� 8QLYHUVLW\
RI 3HQQV\OYDQLD /DZ 5HYLHZ� YROXPH ���� LVVXH �� ����� S� �������� xΞΪΞϣΞ� 3UHGLFWLQJ WKH IXWXUH WKURXJK RQOLQH GDWD PLQLQJ�
KWWS���ZZZ�DOMD]HHUD�FRP�LQGHSWK�RSLQLRQ�����������������������������KWPO� �����

� ,Q ���� )DFHERRN UHOHDVHG D UHSRUW RQ WKH GHYHORSPHQW RI URPDQWLF UHODWLRQVKLSV RQ WKH RFFDVLRQ RI GD\ RI 6DLQW 9DOHQWLQH�
KWWSV���ZZZ�IDFHERRN�FRP�GDWD�SRVWV�������������������

� FЁΞϨζЁg;ЛϔϣϣϱЁЭg?ΞϩΫϱΫϡ� ([SHULPHQWDO HYLGHQFH RI PDVVLYH�VFDOH HPRWLRQDO FRQWDJLRQ WKURXJK VRFLDO QHW�
ZRUNV� 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV� YROXPH ���� LVVXH ��� ����� S� ����±�����
bΞζΪgxϑΞϩόgFΞЁЁgbΫϑЛζϣϣζЁg+ϱЁβζϩgFϱЁβϔϩόgKϱϑЁ� 0RELOH 3KRQH 6HQVRU &RUUHODWHV RI 'HSUHVVLYH 6\PSWRP 6HYHULW\
LQ 'DLO\�/LIH %HKDYLRU� $Q ([SORUDWRU\ 6WXG\� -RXUQDO RI 0HGLFDO ,QWHUQHW 5HVHDUFK� YROXPH ��� LVVXH �� �����

� `ζζβgbζόΞϣ� 6RFLDO QHWZRUN DQDO\VLV DQG FRXQWHULQVXUJHQF\ RSHUDWLRQV� 7KH FDSWXUH RI 6DGGDP +XVVHLQ� 6RFLRORJLFDO )RFXV� YRO�
XPH ��� LVVXH �� ����� S� ���±���� rΞϩόgtЛgrЛgxϑϱЛ� /LQN 3UHGLFWLRQ LQ 6RFLDO 1HWZRUNV� WKH 6WDWH�RI�WKH�$UW� 6FLHQFH &KLQD�
,QIRUPDWLRQ 6FLHQFHV� YROXPH ��� �����

� ,Q ,WDO\� 0DULR 9HQWXUL ± SROLFH RIILFHU LQ 0LODQ ± GHYHORSHG D VRIWZDUH WRRO FDOOHG .H\&ULPH� ZKLFK KDV D FRQVSLFXRXV UDWH RI VXFFHVV
LQ SUHGLFWLQJ DUPHG UREEHULHV� KWWS���NH\FULPH�FRP�

�� 7ϣϱЁϔβϔ �(G��� 7KH 2QOLIH 0DQLIHVWR� %HLQJ +XPDQ LQ D +\SHUFRQQHFWHG (UD� 2SHQ $FFHVV 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ� &KDP�
����� KWWSV���HF�HXURSD�HX�GLJLWDO�DJHQGD�HQ�RQOLIH�PDQLIHVWR�

�� 6WHIDQD %URDGEHQW� 1LFROH 'HZDQGUH� &KDUOHV (VV� -HDQ�*DEULHO *DQDVFLD� 0LUHLOOH +LOGHEUDQGW� <LDQQLV /DRXULV� &ODLUH /REHW�0DULV�
6DUDK 2DWHV� 8JR 3DJDOOR� -XGLWK 6LPRQ� 0D\ 7KRUVHWK� DQG 3HWHU�3DXO 9HUEHHN�

�� $ SUHFLVH GHILQLWLRQ RI ©3KLORVRSK\ RI LQIRUPDWLRQª KDV EHHQ JLYHQ DV IROORZV� ©7KH SKLORVRSKLFDO ILHOG FRQFHUQHG ZLWK �D� WKH FULWLFDO
LQYHVWLJDWLRQ RI WKH FRQFHSWXDO QDWXUH DQG EDVLF SULQFLSOHV RI LQIRUPDWLRQ� LQFOXGLQJ LWV G\QDPLFV� XWLOL]DWLRQ DQG VFLHQFHV� DQG �E�
WKH HODERUDWLRQ DQG DSSOLFDWLRQ RI LQIRUPDWLRQ�WKHRUHWLF DQG FRPSXWDWLRQDO PHWKRGRORJLHV WR SKLORVRSKLFDO SUREOHPVª 7ϣϱЁϔβϔ� 7KH
SKLORVRSK\ RI LQIRUPDWLRQ� 2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG� ����� �S� ����

�� 7ϣϱЁϔβϔ� ,QWURGXFWLRQ� ,Q� )ORULGL� /� �(G��� 7KH 2QOLIH 0DQLIHVWR 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ� ����� S� �±�� �S� ���
�� )RU WKH VDNH RI EUHYLW\ , VKRZ RQO\ WKH PDLQ UHIHUHQFHV�

�



1HWZRUN $QDO\VLV DQG ©3UHGLFWLYH 3ROLFLQJª� 7RZDUGV D ©3URILOLQJ 6RFLHW\ª"

�� 6KRUW RYHUYLHZ RQ ©SUHGLFWLYH SROLFLQJª DQG LWV PHDQLQJ

,Q ����� DW WKH ILUVW V\PSRVLXP RQ WKH VXEMHFW� ©SUHGLFWLYH SROLFLQJª ZDV GHILQHG DV� ©DQ\ SROLFLQJ VWUDWHJ\
RU WDFWLF WKDW GHYHORSV DQG XVHV LQIRUPDWLRQ DQG DGYDQFHG DQDO\VLV WR LQIRUP IRUZDUG�WKLQNLQJ FULPH SUHYHQ�
WLRQª���

6XFK ©LQWHOOLJHQFH�OHG SROLFLQJª�� LV GLIIHUHQW IURP ERWK ©FULPLQDO SDWWHUQ DQDO\VLVª�� DQG ©VPDUW SROLFLQJª�
WKH ILUVW LV D VLPSOH DFWLYLW\ RI ©FULPH PDSSLQJª�� EDVHG RQ WKH HVWLPDWLRQ RI FULPHV SUHYLRXVO\ FRPPLWWHG���

WKH ODWWHU LV DQ LQYHVWLJDWLRQ DSSURDFK LPSOHPHQWHGZLWK WKHPRVW DGYDQFHV WHFKQLTXHV DQG VWUDWHJLHV��� ,QGHHG�
WKH NH\ IHDWXUH RI ©SUHGLFWLYH SROLFLQJª LV QRW LQ WKH XVH RI ,&7V��� EXW LQ LWV SXUSRVH� ZKLFK LV ©WR WUDQVIRUP
SROLFLQJ IURP D UHDFWLYH SURFHVV WR D SURDFWLYH SURFHVVª���

0DQ\ RSLQLRQV DUH UDLVHG ZLWK UHVSHFW WR VXFK QHZ GLVFLSOLQH� (YLGHQWO\ WKH IDYRUDEOH HPSKDVL]H WKH EHQHILWV
WR SXEOLF RUGHU DQG WKH UHGXFWLRQ RI WKH VRFLDO FRVWV RU ULVN IRU SHRSOH� ZKLOH RSSRQHQWV H[SUHVV FRQFHUQV
IURP GLIIHUHQW SRLQWV RI YLHZ DQG LQ SDUWLFXODU� ��� WKH PDWKHPDWLFDO PRGHOV DGRSWHG��� ��� WKH ULVN RI DEXVH
E\ SROLWLFDO DXWKRULWLHV��� ��� WKH SUHMXGLFH IRU WKH ULJKWV RI GHIHQVH LQ FULPLQDO SURFHHGLQJV��� ��� WKH HWKLFDO
LPSOLFDWLRQV RI VXFK D SHUYDVLYH XVH RI GDWD���

7KH NH\ DVSHFW FRQFHUQLQJ ©SUHGLFWLYH SROLFLQJª LQ WKLV VWXG\ FDQ EH IRFXVHG HPSKDVL]LQJ WKH DVVRFLDWLRQ
EHWZHHQ ©LQWHOOLJHQFHª DQG ©SURDFWLYLW\ª� ,QGHHG� KHUH GDWD DUH QRW SURFHVVHG VLPSO\ WR HVWDEOLVK SDVW IDFWV�
RU WR GHVFULEH D SUHVHQW VLWXDWLRQ ± DV LQ D WUDGLWLRQDO LQYHVWLJDWLRQ ± RU WR IRUHFDVW XSFRPLQJ HYHQWV� 6LQFH
WKH VFRSH LQ ©SUHGLFWLYH SROLFLQJª LV VSHFLILFDOO\ WR DQWLFLSDWH HYHQWV� FRQQHFWLRQV DPRQJ FDXVDO IDFWRUV DUH
LGHQWLILHG LQ RUGHU WR FKDQJH WKHLU LPSDFW� WKXV WR REWDLQ WKH RXWFRPH� ZKLFK ZDV SUHYLRXVO\ VHW DV VWUDWHJLF
WDUJHW���

�� mΫϑϔβΞ� $ QDWLRQDO GLVFXVVLRQ RQ SUHGLFWLYH SROLFLQJ� 'HILQLQJ RXU WHUPV DQGPDSSLQJ VXFFHVVIXO LPSOHPHQWDWLRQ VWUDWHJLHV� 1DWLRQDO
,QVWLWXWH RI -XVWLFH� ����� �S� ��� 7KLV GHILQLWLRQ ZDV JLYHQ E\ -RKQ 0RUJDQ� 'LUHFWRU RI 1,-¶V 2IILFH RI 6FLHQFH DQG 7HFKQRORJ\ LQ
����� ,Q WKH 5HSRUW� VRFLDO QHWZRUN DQDO\VLV ZDV H[SOLFLWO\ PHQWLRQHG DPRQJ WKH ILHOGV RI WKLV GLVFLSOLQH� $ PRUH UHFHQW GHILQLWLRQ
LV RIIHUHG LQ ;ϱζЁвϔό� ([SDQGLQJ 3UHGLFWLYH 3ROLFLQJ� (QKDQFLQJ ,QILOWUDWLRQ 6WUDWHJLHV� ,QWHUQDWLRQDO -RXUQDO RI 6RFLDO 6FLHQFH DQG
+XPDQLW\� YROXPH �� ����� S� ��������

�� bϡϣΞϩЅϡЭ� 7KH SHUVLVWHQW SXOO RI SROLFH SURIHVVLRQDOLVP� 1HZ 3HUVSHFWLYHV LQ 3ROLFLQJ� 0DUFK� �����
�� bϑζϡϑΞЁgKϱϑΞϩgQϣϔЦζЁgxϑϱЛ� &ULPH SDWWHUQ DQDO\VLV� $ VSDWLDO IUHTXHQW SDWWHUQ PLQLQJ DSSURDFK� '7,& 'RFXPHQW� ����� ,W

LV XVHIXO WR VSHFLI\ WKDW ©SUHGLFWLYH SROLFLQJª RSHUDWHV RQ WZR OHYHOV� WKH FROOHFWLYH RQH DQG WKH LQGLYLGXDO RQH� WKH ILUVW LQWHQWV WR
DQWLFLSDWH SXEOLF XQUHVWV RU ILJKW DJDLQVW FULPLQDO RUJDQL]DWLRQV RU HYHQ WDFNOH WHUURULVW JURXSV� WKH VHFRQG DLPV WR SUHYHQW LQGLYLG�
XDO FULPHV� �βЁΞϩόϩΞg�ϩβЁζЧЅg#ϱϣАϱϩg#ЁϱόΞϩA/ϔϩόg+ΞЁАζЁg/ϱϩϱϑϱζg;ϣζϩϩgFΞϑϣgKΞЁЅϑΞϣϣgKϱЁΞϣζЅ� 3UHGLFWLYH 3ROLF�
LQJ� $ 5HYLHZ RI WKH /LWHUDWXUH� &ULPLQRORJ\ DQG &ULPLQDO -XVWLFH 6HQLRU &DSVWRQH� &ULPLQRORJ\ DQG &ULPLQDO -XVWLFH 6HQLRU
&DSVWRQH 3URMHFW� 3DSHU �� 3RUWODQG 6WDWH 8QLYHUVLW\� �����

�� ;ЁϱυυgHΞ pϔόϩζ. )RUHFDVWLQJ WKH IXWXUH RI SUHGLFWLYH FULPH PDSSLQJ� &ULPH 3UHYHQWLRQ 6WXGLHV� YROXPH ��� ����� S� ��±���
�� rΞϩόg`ЛβϔϩgrΞόϩζЁgbζЦϔζЁϔ� /HDUQLQJ WR GHWHFW SDWWHUQV RI FULPH� 0DFKLQH /HDUQLQJ DQG .QRZOHGJH 'LVFRYHU\ LQ 'DWDEDVHV

6SULQJHU� ����� S� ���±����
�� rϑϔАζgmΫϑϔβΞ� 6PDUW SROLFLQJ� :KDW¶V LQ D QDPH"� 7KH &ULPLQRORJLVW� YROXPH ;;;9,,,� LVVXH �� ����� S� ��±���
�� ?ΞЁАϣζgTΞЁϡζЁgrЭβЁΞ� 7KH GLJLWDO FDVH ILOH� 7KH IXWXUH RI ILJKWLQJ FULPH ZLWK ELJ GDWD� ,VVXHV LQ ,QIRUPDWLRQ 6\VWHPV� YROXPH ;9�

LVVXH �� ����� S� ���±����
�� $QGUHZ $GDPV� LQ ;ЁζζϩόΞЁβ� 3ROLFLQJ WKH IXWXUH� &RPPXQLFDWLRQV RI WKH $&0� YROXPH /9� ����� S� ��±��� �S� ����
�� `ϔβόζЧΞЭ� 7KH SLWIDOOV RI SUHGLFWLRQ� 1,- -RXUQDO� YROXPH ���� ����� S� ��±��� 7KH DXWKRU ZDV 'LUHFWRU RI 1,- ZKHQ WKH SDSHU ZDV

SXEOLVKHG�
�� #ЭЁϩζgKΞЁЬ� 7HFKQRORJLFDO LQQRYDWLRQV LQ FULPH SUHYHQWLRQ DQG SROLFLQJ� $ UHYLHZ RI WKH UHVHDUFK RQ LPSOHPHQWDWLRQ DQG LPSDFW�

-RXUQDO RI 3ROLFH 6WXGLHV� YROXPH ��� ����� S� ��±���
�� Dϱϑ� 3ROLFLQJ E\ 1XPEHUV� %LJ 'DWD DQG WKH )RXUWK $PHQGPHQW� :DVKLQJWRQ /DZ 5HYLHZ� YROXPH /,;� LVVXH ��� ����� S� ��±���

Dϱϑ� %DLW� 0DVN� DQG 5XVH� 7HFKQRORJ\ DQG 3ROLFH 'HFHSWLRQ� +DUYDUG /DZ 5HYLHZ )RUXP� YROXPH &;;9,,,� ����� S� ���±����
�� $ FULWLTXH WR ©VROXWLRQLVPª LQ VRFLRORJLFDO WHUPV� KϱЁϱвϱЦ� 7R VDYH HYHU\WKLQJ� FOLFN KHUH� 7KH IROO\ RI WHFKQRORJLFDO VROXWLRQLVP�

3XEOLF $IIDLUV� 1HZ <RUN� �����
�� ,W LV LQWHUHVWLQJ WKDW WKH SRZHU RI PDQLSXODWLRQ LV VDLG WR EH QR ORQJHU DERXW WKH GDWD� EXW LQ WKHLU VWUDWHJLF RU ©SURDFWLYHª XVH� 7KH

FRQFOXVLRQ LV ORJLFDOO\ FRUUHFW EXW OHDGV WR D SDUDGR[LFDO RXWFRPH� ©7KH QHHG WR GLVWLQJXLVK LQWHOOLJHQFH IURP LQIRUPDWLRQ� ZKLFK
GHWHUPLQHV ZKDW LV DQG LV QRW SURWHFWHG XQGHU SULYDF\ ODZVª mΫϑϔβΞ� $ QDWLRQDO GLVFXVVLRQ RQ SUHGLFWLYH SROLFLQJ� 'HILQLQJ RXU

�



)HGHULFR &RVWDQWLQL

6LQFH� DFFRUGLQJ WR ©SUHGLFWLYH SROLFLQJª� FULPHV FDQ EH SUHYHQWHG DOWHULQJ WKH FKDLQ RI HYHQWV E\ PDQDJLQJ
WKH LQIRUPDWLRQ WKH\ HPERG\� LW FDQ EH DUJXHG WKDW WKLV GLVFLSOLQH LV XOWLPDWHO\ D VRUW RI FRQWURO RI KXPDQ
UHODWLRQV� D F\EHUQHWLF YHUVLRQ RI SROLFLQJ��� ,QGHHG� LQ LW ZH FDQ VHH QRW WKH PHUH DGRSWLRQ RI WHFKQRORJ\ LQ
FULPLQDO LQYHVWLJDWLRQV� EXW D WHFKQRORJLFDO :HOWDQVFKDXXQJ RI WKH ZRUOG LQ ZKLFK WKH\ DUH FDUULHG RXW�

�� (SLVWHPRORJLFDO LVVXHV� ©SUHGLFWLYH SROLFLQJª LQ OHJDO SURFHHGLQJV

7KH ILUVW RUGHU RI LVVXHV FDQ EH LQWURGXFHG ZRQGHULQJ ZKDW LV ZRUWK WKH LQIRUPDWLRQ JLYHQ E\ WKH RXWFRPH RI
DQ DOJRULWKP DVVHVVLQJ WKH FKDQFH WKDW VXEMHFW $ FRXOG DVVDXOW VXEMHFW % LQ D FHUWDLQ UDQJH RI WLPH DQG SODFHV�

,Q WKH ©2QOLIH 0DQLIHVWRª KXPDQ H[SHULHQFH LV FDOOHG ©,QIRVSKHUHª��� ZKLFK KDV QDPHO\ WZR PHDQLQJV��� WKH
ILUV FDQ EH VDLG ©ORJLFDOª� VLQFH ©LW GHQRWHV WKH ZKROH LQIRUPDWLRQDO HQYLURQPHQW FRQVWLWXWHG E\ DOO LQIRUPD�
WLRQDO HQWLWLHV �WKXV LQFOXGLQJ LQIRUPDWLRQ DJHQWV DV ZHOO�� WKHLU SURSHUWLHV� LQWHUDFWLRQV� SURFHVVHV� DQG PXWXDO
UHODWLRQVª��� WKH VHFRQG FDQ EH DVVXPHG DV ©RQWRORJLFDOª� DV ©LW LV D FRQFHSW WKDW� JLYHQ DQ LQIRUPDWLRQDO RQ�
WRORJ\� FDQ DOVR EH XVHG DV D V\QRQ\PRXV ZLWK UHDOLW\� RU %HLQJª���

$FFRUGLQJ WR WKLV SHUVSHFWLYH� LW FDQ EH DUJXHG WKDW WKH SUHGLFWLRQ WKDW VXEMHFW $ FRXOG FRPPLW D FULPH DJDLQVW
VXEMHFW % LV YHU\ GLIILFXOW WR ILW LQ WUDGLWLRQDO FRQFHSWV VXFK DV ©SURRIª DQG ©SUHVXPSWLRQª� +HUHLQDIWHU , RIIHU
VRPH FRQVLGHUDWLRQV ZLWK UHVSHFW WR HDFK SURILOH�

,W LV GHEDWDEOH WR TXDOLI\ DV ©SURRIª WKH PHUH FRQQHFWLRQ EHWZHHQ VXEMHFWV� EHFDXVH� ��� LW UHIHUV WR RGGV
DQG QRW WR IDFWV� ��� WKH FRQFHSW RI ©SUREDELOLW\ª LV GLIIHUHQW ERWK IURP DUJXPHQWDWLYH ©WUXWKª �FODVVLFDO FRQ�
FHSWLRQ RI SURRI� DQG HPSLULFDO ©FHUWDLQW\ª �PRGHUQ FRQFHSWLRQ RI SURRI�� ��� LW LV GLIILFXOW WR DVVLJQ RQXVHV
DQG REOLJDWLRQV WR SDUWLHV LQ D SURFHVV �©EXUGHQ RI SHUVXDVLRQª RU ©EXUGHQ RI SURGXFWLRQª��� ZLWK UHVSHFW WR
SUREDELOLWLHV�

+DYLQJ UHJDUG WR ©SUHVXPSWLRQVª� QDPHO\ WKH MXGLFLDO SURRI RI DQ XQNQRZQ IDFW E\ GHGXFLQJ NQRZQ FLUFXP�
VWDQFHV� ZH HQFRXQWHU VLPLODU GLIILFXOWLHV EHFDXVH� ��� WKH IDFW WR EH SURYHG LV SODFHG LQ WKH IXWXUH� VR LW LV
QRW FRUUHFW WR DVVXPH VLPSO\ WKDW LW LV XQNQRZQ� EHFDXVH LW LV DFWXDOO\ QRW KDSSHQHG��� ��� LW LV QRW FOHDU KRZ
LQ D MXGLFLDO SURFHVV VKRXOG EH PDQDJHG WKH NQRZOHGJH UHSUHVHQWHG E\ D SUREDELOLW\ �IRU H[DPSOH� RQ ZKLFK
JURXQGV LW VKRXOG EH FRQVLGHUHG IXOO HYLGHQFH RU MXVW DQ $QVFKHLQVEHZHLV����

$FFRUGLQJ WR WKHVH FRQFHUQV� LW DSSHDUV WKDW WKH LQIRUPDWLRQ SURYLGHG E\ ©SUHGLFWLYH SROLFLQJª FRXOG UHSUHVHQW
DW OHDVW D MXGLFLDO DUJXPHQW� VR LWV LQIOXHQFH FRXOG GHSHQG E\ HOHPHQWV TXLWH QRW VXLWDEOH WR EH FRPSXWHG� VXFK
DV WKH DFFHSWDQFH RI WKH DXGLHQFH�� RU WKH ©ZDUUDQWLHVª SURYLGHG E\ WKH SDUWLHV���

WHUPV DQG PDSSLQJ VXFFHVVIXO LPSOHPHQWDWLRQ VWUDWHJLHV� �S� ����
�� rϔζϩζЁ� &\EHUQHWLFV RU FRQWURO DQG FRPPXQLFDWLRQV LQ WKH DQLPDO DQG WKH PDFKLQH� $FWXDOLWpV VFLHQWLILTXHV HW LQGXVWULHOOHV� �����

+HUPDQQ 	 &LH�7KH 7HFKQRORJ\ 3UHVV� 3DULV�&DPEULGJH� �����
�� 7ϣϱЁϔβϔ� +\SHUKLVWRU\ DQG WKH 3KLORVRSK\ RI ,QIRUPDWLRQ 3ROLFLHV� ,Q� )ORULGL� /� �(G��� 7KH 2QOLIH 0DQLIHVWR� �S� ���� 7KLV QRWLRQ

LV VLPLODU WR WKDW RI WKH ©QRRVSKHUHª� WKH VSLULWXDO GLPHQVLRQ UHDFKHG E\ KXPDQLW\ RQFH RYHUFRPH WKH OHYHOV RI H[LVWHQFH ZKHUH OLH
LQDQLPDWH WKLQJV �JHRVSKHUH� DQG RWKHU OLYLQJ FUHDWXUHV �ELRVSKHUH�� DFFRUGLQJ WR 7KHLOKDUG GH &KDUGLQ�

�� 7ϣϱЁϔβϔ� 3KLORVRSK\ DQG FRPSXWLQJ� $Q LQWURGXFWLRQ� 5RXWOHGJH� /RQGRQ� 1HZ <RUN� �����
�� 7ϣϱЁϔβϔ� 7KH (WKLFV RI ,QIRUPDWLRQ� 2[IRUG 8QLYHUVLW\ 3UHVV� /RQGRQ� ����� �S� ��� 7KLV GHILQLWLRQ LV TXDOLILHG DV ©PLQLPDOLVWLFª LQ

7ϣϱЁϔβϔ� 7KH �WK 5HYROXWLRQ� +RZ WKH LQIRVSKHUH LV UHVKDSLQJ KXPDQ UHDOLW\� 2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG� ����� �S� ����
�� 7ϣϱЁϔβϔ� 7KH (WKLFV RI ,QIRUPDWLRQ� S� �� 7KLV GHILQLWLRQ LV TXDOLILHG DV ©PD[LPDOLVWLFª LQ 7ϣϱЁϔβϔ� 7KH �WK 5HYROXWLRQ� +RZ WKH

LQIRVSKHUH LV UHVKDSLQJ KXPDQ UHDOLW\� S� ���
�� iЛвζА� )LORVRILD GHOOD SURYD JLXULGLFD� 5HFWD UDWLR� 7HVWL H VWXGL GL )LORVRILD GHO 'LULWWR� 6HVWD 6HULH� ���� *LDSSLFKHOOL� 7RULQR� �����
�� ;ζААϔζЁ� ,V -XVWLILHG 7UXH %HOLHI .QRZOHGJH"� $QDO\VLV� YROXPH ��� LVVXH �� ����� S� ���±����
�� TЁΞϡϡζϩgbΞЁАϱЁ� 3UHVXPSWLRQV DQG %XUGHQV RI 3URRI� (XL :RUNLQJ 3DSHUV� /DZ� YROXPH ��� �����
�� TζЁζϣϨΞϩgQϣΪЁζΫϑАЅAiЭАζΫΞ� /D QRXYHOOH UKpWRULTXH� 7UDLWp GH O¶DUJXPHQWDWLRQ� 3UHVVHV XQLYHUVLWDLUHV GH )UDQFH� 3DULV� �����
�� iϱЛϣϨϔϩ� 7KH 8VHV RI $UJXPHQW� &DPEULGJH� 8QLYHUVLW\ 3UHVV� �����

�



1HWZRUN $QDO\VLV DQG ©3UHGLFWLYH 3ROLFLQJª� 7RZDUGV D ©3URILOLQJ 6RFLHW\ª"

�� ,VVXHV FRQFHUQLQJ FULPLQDO VFLHQFH� ©SUHGLFWLYH SROLFLQJª DQG UHVSRQVLELOLW\

7KH VHFRQG DVSHFW FDQ EH DGGUHVVHG E\ ZRQGHULQJ ZKDW NLQG RI UHVSRQVLELOLW\ PD\ EH DVFULEHG WR VXEMHFW $
ZLWK UHVSHFW WR VXEMHFW %�

$FFRUGLQJ WR WKH ©2QOLIH 0DQLIHVWRª� WR XQGHUVWDQG RXU +\SHUFRQQHFWHG (UD ZH VKRXOG GHYHORS D FRPSOHWHO\
QHZ PLQGVHW DQG VSHFLILFDOO\ ©�L� D QHZ SKLORVRSK\ RI QDWXUH� �LL� D QHZ SKLORVRSKLFDO DQWKURSRORJ\� �LLL� D
V\QWKHWLF H�QYLURQPHQWDOLVP DV D EULGJH EHWZHHQ XV DQG WKH ZRUOG� DQG �LY� D QHZ SKLORVRSK\ RI SROLWLFV DPRQJ
XVª��� ,I� IROORZLQJ WKLV SDWK� LW FDQ EH VDLG WKDW ©ZKDW LV UHDO LV LQIRUPDWLRQDO DQG ZKDW LV LQIRUPDWLRQDO LV
UHDOª��� WKH ZKROH VRFLHW\ FDQ EH GHVFULEHG DV DQ XQFHDVLQJ H[FKDQJH RI LQIRUPDWLRQ DPRQJ DJHQWV�

3URYLGHG WKDW� WKH UHDFWLRQ WR FULPH RI WKH OHJDO V\VWHP FDQQRW EH H[SODLQHG E\ WKH GHILQLWLRQ RI UHVSRQVLELOLW\
SURYLGHG LQ WUDGLWLRQDO FULPLQDO VFLHQFH� ,QGHHG� WR FKDUJH VRPHRQH ZLWK DQ LQGLFWPHQW D SUHYLRXV EHKDYLRXU
DQG D JXLOW\ PLQGVHW DUH QHHGHG� ©DFWXV UHXVª DQG ©PHQV UHDª��� DQG ERWK DUH PLVVLQJ LQ ©SUHGLFWLYH SROLFLQJª�
,Q VXFK SHUVSHFWLYH� WKH OLDELOLW\ LV DOORFDWHG RQO\ E\ DQ DOJRULWKP� QDPHO\ E\ WKH VLPSOH DVVRFLDWLRQ RI WKH GDWD
UHODWHG WR WKH FULPH� WKH SRVVLEOH YLFWLP DQG WKH FRQWH[W RI WKH OLNHO\ FRQGXFW� 7KLV VHHPV LQDGHTXDWH WR VXSSRUW
DQ LQGLFWPHQW FRQVLGHUHG WKH EDVLF OHJDO SULQFLSOHV RI ZHVWHUQ FLYLO FXOWXUH� DQG VWLOO PRUH LQ WKH OLJKW RI WKH
JHQHUDO SURKLELWLRQ RI ©DXWRPDWHG LQGLYLGXDO GHFLVLRQVª DV VWDWHG LQ $UWLFOH �� 'LUHFWLYH ������(8��� LQ $UWLFOH
�� 5HJXODWLRQ �(&� 1R ���������� DQG LQ $UWLFOH �� RI WKH ©*HQHUDO 'DWD 3URWHFWLRQ 5HJXODWLRQª WKDW VRRQ
ZLOO HQWHU LQWR IRUFH���

�� (WKLFDO LVVXHV� ©SUHGLFWLYH SROLFLQJª DQG SXQLVKPHQW

7KH WKLUG DVSHFW FDQ EH LQWURGXFHG� FRQWLQXLQJ WKH DERYH H[DPSOH� E\ DVNLQJ ZKDW SHQDOW\ ± DQG RQ ZKDW
WKHRUHWLFDO EDVLV ± PD\ EH HQIRUFHG WR WKH VXEMHFW $ IRU WKH FULPH WKDW KH LV H[SHFWHG WR FRPPLW DJDLQVW WKH
VXEMHFW %�

$FFRUGLQJ WR WKH ©2QOLIH 0DQLIHVWRª� WKH DGYHQW RI ,&7V KDV PDGH DQ DQWKURSRORJLFDO FKDQJH� UDLVLQJ D SUHYL�
RXVO\ XQNQRZQ KXPDQ FRQGLWLRQ� ZH ZRXOG KDYH EHFRPH ©LQIRUPDWLRQDO RUJDQLVPVª��� 3UHFLVHO\� ZH VKRXOG
EH FRQVLGHUHG ©LQIRUJVª� VLQFH ©ZH DUH LQIRUPDWLRQDO RUJDQLVPV �LQIRUJV�� PXWXDOO\ FRQQHFWHG DQG HPEHGGHG
LQ DQ LQIRUPDWLRQ HQYLURQPHQW �WKH LQIRVSKHUH�� ZKLFK ZH VKDUH ZLWK RWKHU LQIRUPDWLRQDO DJHQWV� ERWK QDWXUDO
DQG DUWLILFLDO� WKDW DOVR SURFHVV LQIRUPDWLRQ ORJLFDOO\ DQG DXWRQRPRXVO\ª���

:LWKLQ WKLV SHUVSHFWLYH� LW FDQ EH DUJXHG WKDW WKH ©DQWLFLSDWLRQª RI FULPH� WKH NH\ FRQFHSW RI ©SUHGLFWLYH SROLF�
LQJª� LV QRW D SXQLVKPHQW� 7KLV LVVXH LV YHU\ LPSRUWDQW VLQFH LQ FULPLQDO VFLHQFH WKH SXUSRVH RI SXQLVKPHQW

�� 7ϣϱЁϔβϔ� +\SHUKLVWRU\ DQG WKH 3KLORVRSK\ RI ,QIRUPDWLRQ 3ROLFLHV� ,Q� )ORULGL� /� �(G��� 7KH 2QOLIH 0DQLIHVWR� �S� ����
�� 7ϣϱЁϔβϔ� 7KH �WK 5HYROXWLRQ� +RZ WKH LQIRVSKHUH LV UHVKDSLQJ KXPDQ UHDOLW\� S� ��� 7KLV LV D UHPDUNDEOH TXRWH RI +HJHO ©ZDV

YHUQ�QIWLJ LVW� GDV LVW ZLUNOLFK� XQG ZDV ZLUNOLFK LVW� GDV LVW YHUQ�QIWLJª ?ζόζϣ� *UXQGOLQLHQ GHU 3KLORVRSKLH GHV 5HFKWV� ,Q� *ORFNQHU�
+� �(G��� 6lPWOLFKH:HUNH� -XELOlXPVDXVJDEH LQ ]ZDQ]LJ %lQGHQ� (LQHU +HJHO�0RQRJUDSKLH XQG HLQHP+HJHO�/H[LNRQ )� )URPPDQQ
9HUODJ �*XQWKHU +RO]ERRJ�� 6WXWWJDUW�%DG &DQQVWDGW� ����� �S� ��� ��� RULJLQDO YHUVLRQ�� ?ζόζϣ� (Q]\NORSlGLH GHU SKLORVRSKLVFKHQ
:LVVHQVFKDIWHQ� ,Q� 5HLQLFNH� +� �(G��� :HUNH LQ ]ZDQ]LJ %lQGHQ� 6XKUNDPS 7DVFKHQEXFK :LVVHQVFKDIW� ���±���� 6XKUNDPS�
)UDQNIXUW DP 0DLQ� ����� �S� ��� �����

�� FϣϔϿ� (XURSHDQ FULPLQDO ODZ� $Q LQWHJUDWLYH DSSURDFK� ,XV FRPPXQLWDWLV� �� ,QWHUVHQWLD� $QWZHUS� ����� �S� ���±�����
�� 'LUHFWLYH ������(8 RI WKH (XURSHDQ 3DUOLDPHQW DQG RI WKH &RXQFLO RI �� 2FWREHU ���� RQ WKH SURWHFWLRQ RI LQGLYLGXDOV ZLWK UHJDUG

WR WKH SURFHVVLQJ RI SHUVRQDO GDWD DQG RQ WKH IUHH PRYHPHQW RI VXFK GDWD� LQ 2-(8 / ���� �� 1RYHPEHU ����� S� ��±���
�� 5HJXODWLRQ �(&� 1R ������� RI WKH (XURSHDQ 3DUOLDPHQW DQG RI WKH &RXQFLO RI �� 'HFHPEHU ���� RQ WKH SURWHFWLRQ RI LQGLYLGXDOV

ZLWK UHJDUG WR WKH SURFHVVLQJ RI SHUVRQDO GDWD E\ WKH &RPPXQLW\ LQVWLWXWLRQV DQG ERGLHV DQG RQ WKH IUHH PRYHPHQW RI VXFK GDWD� LQ
2-(8 / ���� �� -DQXDU\ ����� S� �±���

�� 3URSRVDO IRU D UHJXODWLRQ RI WKH (XURSHDQ 3DUOLDPHQW DQG RI WKH &RXQFLO RQ WKH SURWHFWLRQ RI LQGLYLGXDOV ZLWK UHJDUG WR WKH SURFHVVLQJ
RI SHUVRQDO GDWD DQG RQ WKH IUHH PRYHPHQW RI VXFK GDWD �*HQHUDO 'DWD 3URWHFWLRQ 5HJXODWLRQ�� &20��������� ILQDO�

�� 7ϣϱЁϔβϔ� +\SHUKLVWRU\ DQG WKH 3KLORVRSK\ RI ,QIRUPDWLRQ 3ROLFLHV� ,Q� )ORULGL� /� �(G��� 7KH 2QOLIH 0DQLIHVWR� �S� ����
�� 7ϣϱЁϔβϔ� 7KH �WK 5HYROXWLRQ� +RZ WKH LQIRVSKHUH LV UHVKDSLQJ KXPDQ UHDOLW\� S� ���

�
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GHSHQGV E\ WKH DQWKURSRORJLFDO SHUVSHFWLYH DGRSWHG� DQG VSHFLILFDOO\ E\ DFNQRZOHGJLQJ RU QRW IUHH ZLOO LQ
KXPDQ QDWXUH� ,QGHHG� WKH ©DQWLFLSDWLRQª LV QRW HQYLVDJHG LQ DQ\ RI WKH WKHRULHV RI SHQDOW\ GHEDWHG LQ FULPLQDO
VFLHQFH ± UHPXQHUDWLRQ �9HUJHOWXQJ�� DWRQHPHQW �6�KQH�� JHQHUDO SUHYHQWLRQ RU LQGLYLGXDO GHWHUUHQFH ± DQG
GRHV QRW HYHQ FRPSO\ ZLWK FXUUHQW GHILQLWLRQ RI (XURSHDQ ODZ� ZKLFK UHTXLUHV H[SOLFLWO\ ©HIIHFWLYH� SURSRU�
WLRQDWH DQG GLVVXDVLYH FULPLQDO VDQFWLRQV IRU D VSHFLILF FRQGXFWª��� $ VWULNLQJ FRQVHTXHQFH LV WKDW� VWULFWO\
VSHDNLQJ� D ©SURDFWLYHª UHDFWLRQ WR FULPH GRHV QRW QHHG WR EH EURXJKW WR FRXUW DQG VR LW PD\ GLUHFWO\ EH HQ�
IRUFHG� WKLV LV DQRWKHU PDWWHU RI FRQFHUQ�

7KH NH\ SRLQW LV WKDW� LQ OLJKW RI ©2QOLIH 0DQLIHVWRª� WKH UHDFWLRQ SURYLGHG E\ WKH ©SUHGLFWLYH SROLFLQJª WR WKH
SUREDELOLW\ RI FULPH PLJKW EH FRQVLGHUHG DV D NLQG RI ©IHHGEDFNª RI WKH OHJDO V\VWHP� ,Q WKLV YLHZ� LW VKRXOG
EH VDLG WKDW WKH OLNHO\ FULPH LV QRWKLQJ PRUH WKDQ DQ DQRPDO\ RU D NLQG RI GLVWXUEDQFH WKDW LQGXFHV WKH V\VWHP
WR JHQHUDWH D FHUWDLQ HIIHFW DLPHG WR QHXWUDOL]H LW DQG UHVWRUH WKH HTXLOLEULXP LQ WKH IORZ RI LQIRUPDWLRQ�

0DQ\ VFKRODUV ZKR KDYH GHDOW ZLWK VXFK LVVXH GR QRW IXOO\ HVWLPDWH WKHVH HQWDLOPHQWV� ,I ©SUHGLFWLYH SROLFHª
KDV WR ©DQWLFLSDWHª FULPH� WKHQ LWV JRDO LV QRW MXVW WR SXQLVK WKH DJHQW DIWHU WKH RIIHQVH� EXW SURSHUO\ WR FRQWURO
KLV EHKDYLRXU LQ RUGHU WR UHGXFH WKH ULVN RI FRPPLWWLQJ LW� LQ DQ ©,QIRUPDWLRQ VRFLHW\ª� WKLV WDVN FRXOG EH
DFFRPSOLVKHG RQO\ E\ JDXJLQJ WKH LQSXWV IURP ZKLFK WKH VXEMHFW VKDSHV KLV UHSUHVHQWDWLRQ RI UHDOLW\� ,Q VXFK
SHUVSHFWLYH� LW VHHPV GLIILFXOW WR DUJXH WKDW IUHH ZLOO FRXOG EHORQJ WR KXPDQV ± VHHQ DV ,QIRUJV ± VLQFH LW LV
DVVXPHG QRW RQO\ WKDW RXU DFWLRQV DUH SUHGLFWDEOH� EXW DOVR WKDW WKH\ VKRXOG EH FRQWUROODEOH E\ VRPH NLQG RI
SROLFH DXWKRULW\�

�� &RQFOXVLRQV

$SDUW IURP WKH H[DPSOH SURYLGHG� ZH VKRXOG DFNQRZOHGJH WKDW ± DV D PDWWHU RI IDFW ± QHWZRUN DQDO\VLV LV DQ
XVHIXO WRRO RI ©SUHGLFWLYH SROLFLQJª DFWXDOO\ PRUH VXLWDEOH WR EH DSSOLHG WR FROOHFWLYH SKHQRPHQD UDWKHU WKDQ WR
LQGLYLGXDO EHKDYLRXU� DQG PRUH HIIHFWLYH ZLWK F\EHUFULPHV WKDQ ZLWK FRPPRQ RIIHQVHV� 6RPH UHOHYDQW FRQ�
FHUQV HPHUJH IURP WKH WKHRUHWLFDO DVVXPSWLRQV� H[SUHVVHG LQ WKH ©2QOLIH 0DQLIHVWRª� DQG IURP WKH SHUVSHFWLYH
WKDW WKHVH WHFKQRORJLHV FRXOG EH XVHG ± DOVR LQ D QHDU IXWXUH ± DV D WRRO RI PDVVLYH DQG SHUYDVLYH VRFLDO FRQWURO�

7KH ©2QOLIH 0DQLIHVWRª UHSUHVHQWV D F\EHUQHWLF YLVLRQ LQ ZKLFK RXU HYHU\GD\ H[SHULHQFH ± WKH ©6RFLHW\ RI ,Q�
IRUPDWLRQª ± LV DVVHVVHG LQ D QDWXUDOLVWLF SHUVSHFWLYH� RU ©MX[WD SURSULD SULQFLSLDª��� 7KH ©SUHGLFWLYH SROLFLQJª
LV ZHOO VXLWHG LQ WKLV FRQWH[W� VLQFH LW H[SORLWV WKH WZR PDLQ FODLPV RI F\EHUQHWLFV� WKH RQWRORJLFDO RQH� LQWULQ�
VLF LQ WKH UHGXFWLRQ RI UHDOLW\ WR LQIRUPDWLRQ� DQG WKH HSLVWHPRORJLFDO RQH� FRQFHUQLQJ WKH FRQWURO RI KXPDQ
EHKDYLRXU���

:H FDQ DUJXH WKDW WKH XVH RI QHWZRUN DQDO\VLV LQ ©SUHGLFWLYH SROLFLQJª FRXOG OHDG WR D NLQG RI ©SURILOLQJ
VRFLHW\ª� VLQFH LW DVVXPHV WKDW SHRSOH¶V EHKDYLRXU VKRXOG EH FRQVWDQWO\ PRQLWRUHG� EHFDXVH RQO\ LQ WKLV ZD\ LW
ZRXOG EH SRVVLEOH WR ©DQWLFLSDWHª FULPHV DQG WKXV WR ©LQIOXHQFHª DJHQWV��� 7KLV SHUVSHFWLYH FRXOG EH VHHQ DV

�� ©(IIHFWLYHQHVV UHTXLUHV WKDW WKH VDQFWLRQ LV VXLWDEOH WR DFKLHYH WKH GHVLUHG JRDO� L�H� REVHUYDQFH RI WKH UXOHV� SURSRUWLRQDOLW\ UHTXLUHV
WKDW WKH VDQFWLRQ PXVW EH FRPPHQVXUDWH ZLWK WKH JUDYLW\ RI WKH FRQGXFW DQG LWV HIIHFWV DQG PXVW QRW H[FHHG ZKDW LV QHFHVVDU\ WR
DFKLHYH WKH DLP� DQG GLVVXDVLYHQHVV UHTXLUHV WKDW WKH VDQFWLRQV FRQVWLWXWH DQ DGHTXDWH GHWHUUHQW IRU SRWHQWLDO IXWXUH SHUSHWUDWRUV�ª
&20��������� ILQDO� 7RZDUGV DQ (8 &ULPLQDO 3ROLF\� (QVXULQJ WKH HIIHFWLYH LPSOHPHQWDWLRQ RI (8 SROLFLHV WKURXJK FULPLQDO ODZ�

�� iζϣζЅϔϱ� 'H UHUXP QDWXUD LX[WD SURSULD SULQFLSLD� 2SHUD RPQLD� �� &DVD GHO OLEUR� &RVHQ]D� ����������
�� )URP D KLVWRULFDO SHUVSHFWLYH PD\ EH GUDZQ DQ DQDORJ\ ZLWK 1LQHWHHQWK &HQWXU\¶V SRVLWLYLVP� �βϱϣυgbАζϑЁ� 7KH 5HWXUQ RI 6RFLDO

3K\VLFV" 3URF� 2I 7KH 7KH 7HFKQRORJ\ RI ,QIRUPDWLRQ� &RPPXQLFDWLRQ DQG $GPLQLVWUDWLRQ ± $Q (QWZLQHG +LVWRU\� ����� 7KLV
SHUVSHFWLYH LV FRQILUPHG E\ D UHFHQW UHQHZDO RI LQWHUHVW IRU /RPEURVLDQ VWXGLHV pζϣϱ /ΞϣΪЁζϩАΞ� ,Q VHDUFK RI WKH /RPEURVLDQ W\SH
RI GHOLQTXHQW� ,Q� .QHSSHU� 3� DQG <VWHKHGH� 3� �(GV��� 7KH &HVDUH /RPEURVR +DQGERRN 5RXWOHGJH� $ELQJGRQ� ����� S� ���±����

�� 7KLV LV YHU\ LQWHUHVWLQJ IRU /HJDO LQIRUPDWLFV� KHQFH VXFK ILHOG RI LQTXLU\ ILQGV LWV URRWV LQ D SURSRVDO WR VWXG\ MXGLFLDO SURFHHGLQJV LQ
RUGHU WR ©DQWLFLSDWHª GHFLVLRQV DQG WKXV GHYHORS D VWUDWHJLF ± ©LQWHOOLJHQWª� ZH FRXOG VD\ WRGD\ ± DQDO\VLV RQ OLWLJDWLRQ� HϱζЦϔϩόζЁ�
-XULPHWULFV� 7KH 1H[W 6WHS )RUZDUG� 0LQQHVRWD /DZ 5HYLHZ� YROXPH ��� ����� S� ���±���� HϱζЦϔϩόζЁ� -XULPHWULFV� 6FLHQFH DQG
3UHGLFWLRQ LQ WKH )LHOG RI /DZ� 0LQQHVRWD /DZ 5HYLHZ� YROXPH ��� ����� S� ���±����
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1HWZRUN $QDO\VLV DQG ©3UHGLFWLYH 3ROLFLQJª� 7RZDUGV D ©3URILOLQJ 6RFLHW\ª"

DQ HYROXWLRQ LQ WKH FRQFHSW RI VRFLDO FRQWURO� IURP D ©ELR�SROLWLFDOª WR DQ ©LQIR�SROLWLFDOª RQH���

,I LW LV WUXH WKDW ODZ H[LVWV ZKHUH WKHUH LV IUHH ZLOO� DQG WKLV LV ZK\ ERWK DUH SUHURJDWLYHV RI KXPDQNLQG ±
DQLPDOV GR QRW GLVSXWH LQ FRXUWV DQG PDFKLQHV DUH QRW FRQVWUDLQW LQ SULVRQ ± WKH XVH RI QHWZRUN DQDO\VLV DV D
©SUHGLFWLYH SROLFLQJª WRRO� LQ WKH WKHRUHWLFDO EDFNJURXQG RI WKH ©2QOLIH 0DQLIHVWRª� UHYHDOV D WHFKQRORJLFDO
YLVLRQ RI ODZ� ZKLFK XOWLPDWHO\ MXVWLILHV D NLQG RI F\EHUQHWLF ©FRQWUROª RYHU VRFLHW\ DQG GLVFDUGV PRUDO IUHHGRP
DV WKH HVVHQFH RI KXPDQ QDWXUH�

�� 5HIHUHQFHV
�βϱϣυ. KΞЁϔΞϩgbАζϑЁ. MϔΫϱ� 7KH 5HWXUQ RI 6RFLDO 3K\VLFV" 7KH 7HFKQRORJ\ RI ,QIRUPDWLRQ� &RPPXQLFDWLRQ DQG $G�
PLQLVWUDWLRQ ± $Q (QWZLQHG +LVWRU\� �����
�βЁΞϩόϩΞ. `ζϩζζg�ϩβЁζЧЅ. DϱЭΫζg#ϱϣАϱϩ. /ΞЦϔβg#ЁϱόΞϩA/ϔϩό. iϔϨϱАϑЭg+ΞЁАζЁ. ?ϱϣϣЭg/ϱϩϱϑϱζ. iϔϨϱАϑЭg
;ϣζϩϩ. HϱЁЁЭϩgFΞϑϣ. �ЅϑϣζЭgKΞЁЅϑΞϣϣ. +ΞϩβϔΫζgKϱЁΞϣζЅ. #ζΞАЁϔв� 3UHGLFWLYH 3ROLFLQJ� $ 5HYLHZ RI WKH /LWHU�
DWXUH� &ULPLQRORJ\ DQG &ULPLQDO -XVWLFH 6HQLRU &DSVWRQH� &ULPLQRORJ\ DQG &ULPLQDO -XVWLFH 6HQLRU &DSVWRQH 3URMHFW�
3DSHU �� 3RUWODQG 6WDWH 8QLYHUVLW\� �����
#ΞЁΞϩ. TΞЛϣ� 2Q 'LVWULEXWHG &RPPXQLFDWLRQV 1HWZRUNV� 5$1' &RUSRUDWLRQ SDSHUV� 5$1'� �����
#ЭЁϩζ. DΞϨζЅg KΞЁЬ. ;ΞЁЭ� 7HFKQRORJLFDO LQQRYDWLRQV LQ FULPH SUHYHQWLRQ DQG SROLFLQJ� $ UHYLHZ RI WKH UHVHDUFK RQ
LPSOHPHQWDWLRQ DQG LPSDFW� -RXUQDO RI 3ROLFH 6WXGLHV� YROXPH ��� ����� S� ��±���
7ϣϱЁϔβϔ. HЛΫϔΞϩϱ� 7KH �WK 5HYROXWLRQ� +RZ WKH LQIRVSKHUH LV UHVKDSLQJ KXPDQ UHDOLW\� 2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG�
�����
7ϣϱЁϔβϔ. HЛΫϔΞϩϱ� 7KH (WKLFV RI ,QIRUPDWLRQ� 2[IRUG 8QLYHUVLW\ 3UHVV� /RQGRQ� �����
7ϣϱЁϔβϔ. HЛΫϔΞϩϱ� +\SHUKLVWRU\ DQG WKH 3KLORVRSK\ RI ,QIRUPDWLRQ 3ROLFLHV� ,Q� )ORULGL /XFLDQR �(G��� 7KH 2QOLIH 0DQL�
IHVWR 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ� ����� S� ��±���
7ϣϱЁϔβϔ. HЛΫϔΞϩϱ� ,QWURGXFWLRQ� ,Q� )ORULGL /XFLDQR �(G��� 7KH 2QOLIH 0DQLIHVWR 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ� �����
S� �±��
7ϣϱЁϔβϔ. HЛΫϔΞϩϱ �(G��� 7KH 2QOLIH 0DQLIHVWR� %HLQJ +XPDQ LQ D +\SHUFRQQHFWHG (UD� 2SHQ $FFHVV 6SULQJHU ,QWHUQD�
WLRQDO 3XEOLVKLQJ� &KDP �����
7ϣϱЁϔβϔ. HЛΫϔΞϩϱ� 3KLORVRSK\ DQG FRPSXWLQJ� $Q LQWURGXFWLRQ� 5RXWOHGJH� /RQGRQ� 1HZ <RUN� �����
7ϣϱЁϔβϔ. HЛΫϔΞϩϱ� 7KH SKLORVRSK\ RI LQIRUPDWLRQ� 2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG� �����
7ϱЛΫΞЛϣА. KϔΫϑζϣ� 6XUYHLOOHU HW SXQLU� 1DLVVDQFH GH OD SULVRQ� *DOOLPDUG� 3DULV� �����
;ζААϔζЁ. 2βϨЛϩβ� ,V -XVWLILHG 7UXH %HOLHI .QRZOHGJH"� $QDO\VLV� YROXPH ��� LVVXH �� ����� S� ���±����
;ϱζЁвϔό. +Y. ([SDQGLQJ 3UHGLFWLYH 3ROLFLQJ� (QKDQFLQJ ,QILOWUDWLRQ 6WUDWHJLHV� ,QWHUQDWLRQDO -RXUQDO RI 6RFLDO 6FLHQFH DQG
+XPDQLW\� YROXPH �� ����� S� ���±����
;ЁζζϩόΞЁβ. bΞϨЛζϣ� 3ROLFLQJ WKH IXWXUH� &RPPXQLFDWLRQV RI WKH $&0� YROXPH /9� ����� S� ��±���
;Ёϱυυ. 2ϣϔвΞΪζАϑ `Yg HΞ pϔόϩζ. MΞϩΫЭ ;Y. )RUHFDVWLQJ WKH IXWXUH RI SUHGLFWLYH FULPHPDSSLQJ� &ULPH 3UHYHQWLRQ 6WXGLHV�
YROXPH ��� ����� S� ��±���
?ΞЁАϣζ. 7ЁΞϩϡ BBBgTΞЁϡζЁ. KϔΫϑΞζϣgrЭβЁΞ. +ϑЁϔЅАϱϿϑζЁ� 7KH GLJLWDO FDVH ILOH� 7KH IXWXUH RI ILJKWLQJ FULPH ZLWK ELJ
GDWD� ,VVXHV LQ ,QIRUPDWLRQ 6\VWHPV� YROXPH ;9� LVVXH �� ����� S� ���±����
?ζόζϣ. ;ζϱЁό rϔϣϑζϣϨ 7ЁϔζβЁϔΫϑ� (Q]\NORSlGLH GHU SKLORVRSKLVFKHQ :LVVHQVFKDIWHQ� ,Q� 5HLQLFNH +HOPXW �(G���
:HUNH LQ ]ZDQ]LJ %lQGHQ� 6XKUNDPS 7DVFKHQEXFK :LVVHQVFKDIW� ���±���� 6XKUNDPS� )UDQNIXUW DP 0DLQ� �����
?ζόζϣ. ;ζϱЁό rϔϣϑζϣϨ 7ЁϔζβЁϔΫϑ� *UXQGOLQLHQ GHU 3KLORVRSKLH GHV 5HFKWV� ,Q� *ORFNQHU +HUPDQQ �(G��� 6lPWOLFKH
:HUNH� -XELOlXPVDXVJDEH LQ ]ZDQ]LJ %lQGHQ� (LQHU +HJHO�0RQRJUDSKLH XQG HLQHP +HJHO�/H[LNRQ )� )URPPDQQ 9HUODJ
�*XQWKHU +RO]ERRJ�� 6WXWWJDUW�%DG &DQQVWDGW� �����
Dϱϑ. 2ϣϔвΞΪζАϑ 2Y� 3ROLFLQJ E\ 1XPEHUV� %LJ 'DWD DQG WKH )RXUWK $PHQGPHQW� :DVKLQJWRQ /DZ 5HYLHZ� YROXPH /,;�
LVVXH ��� ����� S� ��±���

�� 6\PEROLFDOO\� DV ZHOO DV WKH SXEOLF WRUWXUH FDUULHG RXW RQ WKH SK\VLFDO ERG\ RI WKH VXEMHFW GLVSOD\HG WKH DEVROXWH SRZHU RI WKH VRYHUHLJQ
LQ WKH 5HQDLVVDQFH� WRGD\ WKH PDQDJHPHQW RI SHUVRQDO GDWD ± WKH ©GLJLWDO ERG\ª RI WKH LQIRUJ ± VKRZV WKH SRZHU RI ZKR RZQV
WHFKQRORJLHV� 7ϱЛΫΞЛϣА� 6XUYHLOOHU HW SXQLU� 1DLVVDQFH GH OD SULVRQ� *DOOLPDUG� 3DULV� �����

�



)HGHULFR &RVWDQWLQL

Dϱϑ. 2ϣϔвΞΪζАϑ 2Y. %DLW� 0DVN� DQG 5XVH� 7HFKQRORJ\ DQG 3ROLFH 'HFHSWLRQ� +DUYDUG /DZ 5HYLHZ )RUXP� YROXPH
&;;9,,,� ����� S� ���±����
FϣϔϿ. �ϩβЁη� (XURSHDQ FULPLQDO ODZ� $Q LQWHJUDWLYH DSSURDFK� ,XV FRPPXQLWDWLV� �� ,QWHUVHQWLD� $QWZHUS� �����
FЁΞϨζЁ. �βΞϨ /Y BYg;ЛϔϣϣϱЁЭ. DΞϨϔζ 2Yg?ΞϩΫϱΫϡ. DζυυЁζЭ i�� ([SHULPHQWDO HYLGHQFH RI PDVVLYH�VFDOH HPRWLRQDO FRQ�
WDJLRQ WKURXJK VRFLDO QHWZRUNV� 3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV� YROXPH ���� LVVXH ��� ����� S� ����±
�����
FЁζϔϨζЁ. bY 7Y. 7HFKQRORJLHV RI SURWHVW� ,QVXUJHQW 6RFLDO 0RYHPHQWV DQG WKH )LUVW $PHQGPHQW LQ WKH (UD RI WKH ,QWHUQHW�
8QLYHUVLW\ RI 3HQQV\OYDQLD /DZ 5HYLHZ� YROXPH ���� LVVXH �� ����� S� ���±����
HϱζЦϔϩόζЁ. Hζζ� -XULPHWULFV� 6FLHQFH DQG 3UHGLFWLRQ LQ WKH )LHOG RI /DZ� 0LQQHVRWD /DZ 5HYLHZ� YROXPH ��� �����
S� ���±����
HϱζЦϔϩόζЁ. Hζζ� -XULPHWULFV� 7KH 1H[W 6WHS )RUZDUG� 0LQQHVRWD /DZ 5HYLHZ� YROXPH ��� ����� S� ���±����
KϱЁϱвϱЦ. 2ЦόζϩЭ� 7R VDYH HYHU\WKLQJ� FOLFN KHUH� 7KH IROO\ RI WHFKQRORJLFDO VROXWLRQLVP� 3XEOLF $IIDLUV� 1HZ <RUN�
�����
TΞόΞϣϣϱ. mόϱ� ,O GLULWWR QHOO¶HWD GHOO¶LQIRUPD]LRQH� ,O ULSRVL]LRQDPHQWR WHFQRORJLFR GHJOL RUGLQDPHQWL JLXULGLFL WUD FRP�
SOHVVLWD VRFLDOH� ORWWD SHU LO SRWHUH H WXWHOD GHL GLULWWL� 3DJDOOR 8JR� 'LJLWDOLFD� ��� *LDSSLFKHOOL� 7RULQR� �����
TζЁζϣϨΞϩ. +ϑΞϘϨgQϣΪЁζΫϑАЅAiЭАζΫΞ. HЛΫϔζ� /D QRXYHOOH UKpWRULTXH� 7UDLWp GH O¶DUJXPHQWDWLRQ� 3UHVVHV XQLYHUVLWDLUHV
GH )UDQFH� 3DULV� �����
TЁΞϡϡζϩ. ?Yg bΞЁАϱЁ. ;Y. 3UHVXPSWLRQV DQG %XUGHQV RI 3URRI� (8, :RUNLQJ 3DSHUV� /DZ� YROXPH ��� �����
`ζζβ. #ЁϔΞϩ DYg bζόΞϣ. /ΞЦϔβ `�� 6RFLDO QHWZRUN DQDO\VLV DQG FRXQWHULQVXUJHQF\ RSHUDWLRQV� 7KH FDSWXUH RI 6DGGDP
+XVVHLQ� 6RFLRORJLFDO )RFXV� YROXPH ��� LVVXH �� ����� S� ���±����
`ϔβόζЧΞЭ. ;Ёζό� 7KH SLWIDOOV RI SUHGLFWLRQ� 1,- -RXUQDO� YROXPH ���� ����� S� ��±���
bΞζΪ. bϱϑЁΞΪgxϑΞϩό. KϔgFΞЁЁ. +ϑЁϔЅАϱϿϑζЁ DYgbΫϑЛζϣϣζЁ. bАζϿϑζϩ KYg+ϱЁβζϩ. KΞЁЭΞ 2YgFϱЁβϔϩό. FϱϩЁΞβ TYg
KϱϑЁ. /ΞЦϔβ +Y. 0RELOH 3KRQH 6HQVRU &RUUHODWHV RI 'HSUHVVLYH 6\PSWRP 6HYHULW\ LQ 'DLO\�/LIH %HKDYLRU� $Q ([�
SORUDWRU\ 6WXG\� -RXUQDO RI 0HGLFDO ,QWHUQHW 5HVHDUFK� YROXPH ��� LVVXH �� �����
bϑζϡϑΞЁ. bϑΞЅϑϔgKϱϑΞϩ. TЁΞβζζϿgQϣϔЦζЁ. /ζЦgxϑϱЛ. tЛϩ� &ULPH SDWWHUQ DQDO\VLV� $ VSDWLDO IUHTXHQW SDWWHUQ PLQLQJ
DSSURDFK� '7,& 'RFXPHQW� �����
bϡϣΞϩЅϡЭ. /ΞЦϔβ �ϣΞϩ� 7KH SHUVLVWHQW SXOO RI SROLFH SURIHVVLRQDOLVP� 1HZ 3HUVSHFWLYHV LQ 3ROLFLQJ� 0DUFK� �����
iζϣζЅϔϱ. #ζЁϩΞЁβϔϩϱ� 'H UHUXP QDWXUD LX[WD SURSULD SULQFLSLD� 2SHUD RPQLD� �� &DVD GHO OLEUR� &RVHQ]D� ����±�����
iϱЛϣϨϔϩ. bАζϿϑζϩ 2βζϣЅАϱϩ� 7KH 8VHV RI $UJXPHQW� &DPEULGJH� 8QLYHUVLW\ 3UHVV� �����
iЛвζА. ;ϔϱЦΞϩϩϔ� )LORVRILD GHOOD SURYD JLXULGLFD� 5HFWD UDWLR� 7HVWL H VWXGL GL )LORVRILD GHO 'LULWWR� 6HVWD 6HULH� ����
*LDSSLFKHOOL� 7RULQR� �����
mΫϑϔβΞ. +ЁΞϔό /Y. $ QDWLRQDO GLVFXVVLRQ RQ SUHGLFWLYH SROLFLQJ� 'HILQLQJ RXU WHUPV DQG PDSSLQJ VXFFHVVIXO LPSOHPHQ�
WDWLRQ VWUDWHJLHV� 1DWLRQDO ,QVWLWXWH RI -XVWLFH� �����
pζϣϱ /ΞϣΪЁζϩАΞ. /Ξϩϔζϣζ� ,Q VHDUFK RI WKH /RPEURVLDQ W\SH RI GHOLQTXHQW� ,Q� .QHSSHU 3DXO� <VWHKHGH 3HU �(GV��� 7KH
&HVDUH /RPEURVR +DQGERRN 5RXWOHGJH� $ELQJGRQ� ����� S� ���±����
rΞϩό. TζϩόgtЛ. #ΞϱЧζϩgrЛ. vЛЁϱϩόgxϑϱЛ. tϔΞϱЭЛ� /LQN 3UHGLFWLRQ LQ 6RFLDO 1HWZRUNV� WKH 6WDWH�RI�WKH�$UW� 6FLHQFH
&KLQD�,QIRUPDWLRQ 6FLHQFHV� YROXPH ��� �����
rΞϩό. iϱϩόg`Лβϔϩ. +ЭϩАϑϔΞgrΞόϩζЁ. /ΞϩϔζϣgbζЦϔζЁϔ. `ϔΫϑ� /HDUQLQJ WR GHWHFW SDWWHUQV RI FULPH� 0DFKLQH /HDUQLQJ
DQG .QRZOHGJH 'LVFRYHU\ LQ 'DWDEDVHV 6SULQJHU� ����� S� ���±����
rϑϔАζ. KϔΫϑΞζϣ /Yg mΫϑϔβΞ. +ЁΞϔό� 6PDUW SROLFLQJ� :KDW¶V LQ D QDPH"� 7KH &ULPLQRORJLVW� YROXPH ;;;9,,,� LVVXH ��
����� S� ��±���
rϔζϩζЁ. MϱЁΪζЁА� &\EHUQHWLFV RU FRQWURO DQG FRPPXQLFDWLRQV LQ WKH DQLPDO DQG WKH PDFKLQH� $FWXDOLWpV VFLHQWLILTXHV HW
LQGXVWULHOOHV� ����� +HUPDQQ 	 &LH�7KH 7HFKQRORJ\ 3UHVV� 3DULV�&DPEULGJH� �����
xΞΪΞϣΞ. bΞϩАϔΞόϱ� 3UHGLFWLQJ WKH IXWXUH WKURXJK RQOLQH GDWD PLQLQJ� $O -D]HHUD (QJOLVK� KWWS���ZZZ�DOMD]HHUD�FRP�
LQGHSWK�RSLQLRQ�����������������������������KWPO� �����
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