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6WDQIRUG�+$,�$UWLILFLDO�,QWHOOLJHQFH�%LOO�RI�5LJKWV

7KH�6WDQIRUG�,QVWLWXWH�IRU�+XPDQ�&HQWHUHG�$UWLILFLDO�,QWHOOLJHQFH��+$,��RIIHUV�WKH�IROORZLQJ
VXEPLVVLRQ�IRU�FRQVLGHUDWLRQ�LQ�UHVSRQVH�WR�WKH�5HTXHVW�IRU�,QIRUPDWLRQ��5),��E\�WKH�:KLWH
+RXVH�2IILFH�RI�6FLHQFH�DQG�7HFKQRORJ\�RQ�SXEOLF�DQG�SULYDWH�VHFWRU�XVHV�RI�ELRPHWULF
WHFKQRORJLHV��:KLOH�RXU�LQWHQWLRQ�ZLWK�WKLV�UHVSRQVH�LV�WR�H[DPLQH�WKH�XVHV�RI�ELRPHWULF
WHFKQRORJLHV�DV�SHU�WKH�5),��ZH�DOVR�WDNH�WKH�LPSOLFDWLRQV�RI�EURDGHU�DUWLILFLDO�LQWHOOLJHQFH��$,�
WHFKQRORJLHV�LQWR�FRQVLGHUDWLRQ��%LRPHWULFV�DQG�$,�DUH�XQLTXHO\�LQWHUWZLQHG��:H�FDQ�GHFRXSOH
WKHVH�WZR�WHFKQRORJLHV�RQO\�WR�DQ�H[WHQW�DQG�PXVW�XQGHUVWDQG�ERWK�WKH�IXOO�LPSDFWV�RI�$,�DQG
KRZ�WKH�ELRPHWULF�SDUDGLJP�GLVSURSRUWLRQDWHO\�DIIHFWV�PDUJLQDOL]HG�JURXSV�DQG�H[DFHUEDWHV
LQHTXLWLHV��)ROORZLQJ�'U��(ULF�/DQGHU�DQG�'U��$ORQGUD�1HOVRQ¶V�UHFHQW�FDOO�IRU�D�ELOO�RI�ULJKWV�WR
VDIHJXDUG�WKH�$PHULFDQ�SXEOLF�DJDLQVW�SRZHUIXO�WHFKQRORJLHV�LQ�DQ�RSLQLRQ�SLHFH�IRU :LUHG� ZH�

SURGXFH�WKLV�VHW�RI�VL[�SULQFLSOHV�WKDW�UHFRPPHQGV�

Ɣ (QVXULQJ�$,�SRZHUHG�ELRPHWULF�V\VWHPV�DUH�GHYHORSHG�DQG�GHSOR\HG�LQ�D�PDQQHU�WKDW
VXSSRUWV�IXQGDPHQWDO�GHPRFUDWLF�YDOXHV�ZLWK�UHVSHFW�WR�WKH�UXOH�RI�ODZ��EDVLF�FLYLO
OLEHUWLHV��DQG�XQLYHUVDO�KXPDQ�ULJKWV�

Ɣ 6DIHJXDUGLQJ�IDLUQHVV�DQG�ULJKWV�WR�QRQGLVFULPLQDWLRQ�
Ɣ (QVXULQJ�WUDQVSDUHQF\�DQG�H[SODLQDELOLW\�GXULQJ�GHYHORSPHQW�DQG�GXH�SURFHVV�ULJKWV�LQ

DSSOLFDWLRQ�
Ɣ 6WUHQJWKHQLQJ�SDUWLFLSDWLRQ�RI�FLYLO�VRFLHW\�RUJDQL]DWLRQV�LQ�LPSRUWDQW�$,�XVH�DQG

JRYHUQDQFH�FRQYHUVDWLRQV�
Ɣ (PEHGGLQJ�DFFRXQWDELOLW\�PHDVXUHV�LQWR�V\VWHP�GHVLJQ�
Ɣ (QKDQFLQJ�FLWL]HQ�HGXFDWLRQ�LQ�UHODWLRQ�WR�$,�DQG�LWV�LPSDFWV�

²²²²²²²²²²²²

(QVXULQJ�$,�SRZHUHG�ELRPHWULF�V\VWHPV�DUH�GHYHORSHG�DQG�GHSOR\HG�LQ�D�PDQQHU�WKDW
VXSSRUWV�IXQGDPHQWDO�GHPRFUDWLF�YDOXHV�ZLWK�UHVSHFW�WR�WKH�UXOH�RI�ODZ��EDVLF�FLYLO�OLEHUWLHV�
DQG�XQLYHUVDO�KXPDQ�ULJKWV

$,�LV�DUPLQJ�JRYHUQPHQWV�ZLWK�XQSUHFHGHQWHG�FDSDELOLWLHV�WR�WUDFN��VXUYHLO��DQG�PRQLWRU
LQGLYLGXDOV� )RU�H[DPSOH��WKH�SHUYDVLYH�WUDFNLQJ RI�LQGLYLGXDOV�LQ�SXEOLF�VSDFHV�YLD�VXUYHLOODQFH�

FDPHUDV��YRLFH�UHFRJQLWLRQ�V\VWHPV��DQG�VRFLDO�PHGLD�QRW�RQO\�LQWHUIHUHV�ZLWK�LQGLYLGXDOV¶�ULJKWV
WR�SULYDF\��EXW�DOVR�DIIHFWV�WKHLU�ULJKWV�WR�IUHHGRP�RI�VSHHFK��H[SUHVVLRQ��DQG�DVVRFLDWLRQ� 7KH�

� 7RQL�0�0DVVDUR��+HOHQ�1RUWRQ��DQG�0DUJRW�(�.DPLQVNL��³6,5,�286/<������:KDW�$UWLILFLDO�,QWHOOLJHQFH�5HYHDOV�$ERXW�WKH
)LUVW�$PHQGPHQW�´ 0LQQHVRWD�/DZ�5HYLHZ ����������� S������� KWWSV���VFKRODUVKLS�ODZ�XPQ�HGX�POU����� &DWK\�2
1HLO� :HDSRQV
RI�0DWK�'HVWUXFWLRQ��+RZ�%LJ�'DWD�,QFUHDVHV�,QHTXDOLW\�DQG�7KUHDWHQV�'HPRFUDF\ �&URZQ�%RRNV���������-HUDPLH '��6FRWW�

� 6WHYHQ�)HOGVWHLQ��³7KH�5RDG�WR�'LJLWDO�8QIUHHGRP��+RZ�$UWLILFLDO�,QWHOOLJHQFH�,V�5HVKDSLQJ�5HSUHVVLRQ�´ -RXUQDO�RI
'HPRFUDF\ ����QR������������SS�������� KWWSV���GRL�RUJ���������MRG�����������

� (ULF�/DQGHU�DQG�$ORQGUD�1HOVRQ��³$PHULFDQV�1HHG�D�%LOO�RI�5LJKWV�IRU�DQ�$,�3RZHUHG�:RUOG�´ :LUHG �������
KWWSV���ZZZ�ZLUHG�FRP�VWRU\�RSLQLRQ�ELOO�RI�ULJKWV�DUWLILFLDO�LQWHOOLJHQFH��

�

https://scholarship.law.umn.edu/mlr/179
https://doi.org/10.1353/jod.2019.0003


XVH�RI�VXFK�WHFKQRORJLHV�E\�ODZ�HQIRUFHPHQW�SRWHQWLDOO\�DOWHUV�KRZ�LQGLYLGXDOV�H[HUFLVH�VXFK
ULJKWV��LQFOXGLQJ�IXQGDPHQWDO�GHPRFUDWLF�JXDUDQWHHV�RI�ODZIXO�VRFLDO�DQG�SROLWLFDO�SDUWLFLSDWLRQ
DQG�SURWHVW��,Q�VKRUW��ELRPHWULF�WUDFNLQJ�FDQ�FKLOO�WKH�SRWHQWLDO�RI�SDUWLFLSDWRU\�GHPRFUDF\��
0RUHRYHU��QDWLRQ�VWDWHV�ZLWK�NQRZQ�KXPDQ�ULJKWV�DEXVHV�DQG�XQDFFRXQWDEOH�JRYHUQPHQW
LQVWLWXWLRQV�FDQ�H[SORLW�WKH�SRZHU�RI�$,�DQG�ELRPHWULFV��ZKLFK�SRVHV�D�GLUHFW�WKUHDW�WR�RSHQ
GHPRFUDWLF�VRFLHWLHV��

7KHUHIRUH��LQFRUSRUDWLQJ�GHPRFUDWLF�DQG�KXPDQ�FHQWHUHG�YDOXHV�LQ�ERWK�SXEOLF�DQG�SULYDWH�XVHV
RI�$,�VKRXOG�EH�WKH�FHQWUDO�FRQFHUQ�LQ�GHYHORSLQJ�DQG�GHSOR\LQJ�$,�SRZHUHG�ELRPHWULF
WHFKQRORJLHV��)LUVW��LW�LV�LPSRUWDQW�WR�LGHQWLI\�GHPRFUDWLF�SULQFLSOHV�WKDW�GHYHORSHUV�RI�$,�V\VWHPV
VKRXOG�DELGH�E\��QDPHO\�WKH�UXOH�RI�ODZ��FLYLO�OLEHUWLHV��DQG�XQLYHUVDO�KXPDQ�ULJKWV��7KH
EHQFKPDUN�RI�GHPRFUDWLF�SULQFLSOHV�UDWKHU�WKDQ�GHPRFUDWLFDOO\�VDQFWLRQHG�SROLF\�LV�HVVHQWLDO
KHUH��$OO�JRYHUQPHQWV�PXVW�UHFRJQL]H�WKDW�³GHPRFUDF\�VXSSRUWLQJ�WHFKQRORJLHV´�GRHV�QRW�VLPSO\
PHDQ�GHYHORSHUV�FRPSO\LQJ�ZLWK�OHJLVODWLRQ�RU�UXOHV�SDVVHG�E\�D�JRYHUQPHQW�RI�D�GHPRFUDWLF
VRFLHW\��ZKLFK�FRXOG�LQFOXGH�LOOLEHUDO�GHPRFUDFLHV�RU�GHPRFUDFLHV�IDFLQJ�VLJQLILFDQW�VWUHVV�DQG
GHFOLQH� 7KH�NH\�WHQVLRQ�LV�WR�QDYLJDWH�EHWZHHQ�FRPSDQLHV DGKHULQJ�WR�WKH�GHFLVLRQV�PDGH�E\�

JRYHUQPHQWV�LQ�GHPRFUDWLF�VRFLHWLHV�DQG�DGKHUHQFH�WR�D�VHW�RI�GHPRFUDWLF�LGHDOV��%XLOGLQJ
LQVWLWXWLRQDO�DUUDQJHPHQWV�IRU�WKH�ODWWHU�LV�IDU�PRUH�GLIILFXOW�DQG�IDU�PRUH�LPSRUWDQW�

,Q�WKH�8QLWHG�6WDWHV��WKH�FRPPHUFLDO�VHFWRU�KDV�EHHQ�WKH�SULPDU\�LQFXEDWRU�RI�$,�LQQRYDWLRQ��EXW
OHDYLQJ�$,�WHFKQRORJ\�IUHH�WR�GHYHORS�ZLWKRXW�JXDUGUDLOV�SUHVHQWV�D�ZLGH�UDQJH�RI�GDQJHUV��6WHSV
WR�HPEHG�GHPRFUDWLF�DQG�KXPDQ�FHQWHUHG�YDOXHV�LQWR�$,�GHYHORSPHQW�FRXOG�LQFOXGH�XSGDWLQJ
H[LVWLQJ�UHJXODWLRQV�RQ�DQWLWUXVW�DQG�QRQGLVFULPLQDWLRQ�RU�HQKDQFLQJ�UXOH�RI�ODZ�SUDFWLFH�VXFK�DV
GHVLJQDWLQJ�RYHUVLJKW�DJHQFLHV�WR�PRQLWRU�DQG�DXGLW�$,�V\VWHPV� 0RUHRYHU��IXQGLQJ�DFDGHPLF�

UHVHDUFK�RU�SXEOLF�SULYDWH�SDUWQHUVKLSV�ZLWK�DQ�HPSKDVLV�RQ�LQFRUSRUDWLQJ�GHPRFUDWLF�SULQFLSOHV
FRXOG�IRVWHU�WKH�SURWHFWLRQ�RI�LQGLYLGXDO�OLEHUWLHV��KXPDQ�ULJKWV��DQG�GDWD�SULYDF\�GXULQJ�WKH
GHYHORSPHQW�SKDVH�

)LQDOO\��EXLOGLQJ�D�SUR�GHPRFUDF\�WHFKQRORJ\�DOOLDQFH�WR�FRRUGLQDWH�VWUDWHJLHV�DJDLQVW�WKH�DEXVH
RI�$,�SRZHUHG�ELRPHWULF�WHFKQRORJLHV�FDQ�VORZ�WKH�GHYHORSPHQW�RI�$,�HQDEOHG�GLJLWDO
DXWKRULWDULDQLVP� 3UHVLGHQW�%LGHQ�FRQYHQHG�WKH�LQDXJXUDO 6XPPLW�IRU�'HPRFUDF\�LQ�'HFHPEHU�

�����WKDW�EURXJKW�WRJHWKHU�OHDGHUV�IURP�JRYHUQPHQW��FLYLO�VRFLHW\��DQG�WKH�SULYDWH�VHFWRU�WR�WDFNOH

� 7KLV�LV�SDUW�RI�WKH�UHFRPPHQGDWLRQV�LQ�WKH�1DWLRQDO�6HFXULW\�&RPPLVVLRQ�RQ�$UWLILFLDO�,QWHOOLJHQFH��16&$,��ILQDO�UHSRUW�
1DWLRQDO�6HFXULW\�&RPPLVVLRQ�RQ�$UWLILFLDO�,QWHOOLJHQFH� )LQDO�5HSRUW �:DVKLQJWRQ��'�&���������
KWWSV���ZZZ�QVFDL�JRY�ZS�FRQWHQW�XSORDGV���������)XOO�5HSRUW�'LJLWDO���SGI�

� .DUO�0DQKHLP�DQG�/\ULF�.DSODQ��³$UWLILFLDO�,QWHOOLJHQFH��5LVNV�WR�3ULYDF\�DQG�'HPRFUDF\�´ <DOH�-RXUQDO�RI /DZ�	�7HFKQRORJ\
�����������S������ KWWSV���\MROW�RUJ�VLWHV�GHIDXOW�ILOHV���B\DOHBM�O�BWHFK�B���B��SGI�

� )RU�H[DPSOH��WKH�)UHHGRP�+RXVH�SXEOLVKHG�GHPRFUDF\�UDWLQJV�DQG�VFRUHV�IRU�PRUH�WKDQ�����FRXQWULHV��ZKLFK�VKRZ�VRPH
VR�FDOOHG�GHPRFUDWLF�FRXQWULHV�ZLWK�ORZHU�VFRUHV�GXH�WR�WKH�DEVHQFH�RI�RU�GHFOLQH�LQ�SROLWLFDO�ULJKWV�DQG�FLYLO�OLEHUWLHV�
KWWSV���IUHHGRPKRXVH�RUJ�UHSRUW�VXPPLW�GHPRFUDF\������VXPPLW�GHPRFUDF\�UDWLQJV�VFRUHV�

� 1LFKRODV�:ULJKW��³+RZ�$UWLILFLDO�,QWHOOLJHQFH�:LOO�5HVKDSH�WKH�*OREDO�2UGHU�´ )RUHLJQ�$IIDLUV��1RYHPEHU ���������
KWWSV���ZZZ�IRUHLJQDIIDLUV�FRP�DUWLFOHV�ZRUOG������������KRZ�DUWLILFLDO�LQWHOOLJHQFH�ZLOO�UHVKDSH�JOREDO�RUGHU�

� )HOGVWHLQ�������

³6RFLDO�0HGLD�DQG�*RYHUQPHQW�6XUYHLOODQFH��7KH�&DVH�IRU�%HWWHU�3ULYDF\�3URWHFWLRQV�IRU�2XU�1HZHVW�3XEOLF�6SDFH�´ -RXUQDO�RI
%XVLQHVV�	�7HFKQRORJ\�/DZ �����������S������ KWWS���GLJLWDOFRPPRQV�ODZ�XPDU\ODQG�HGX�MEWO�YRO���LVV���� -RHO�5��5HLGHQEHUJ�
³3ULYDF\�LQ�3XEOLF�´ 8QLYHUVLW\�RI�0LDPL�/DZ�5HYLHZ� ����QR���������� KWWSV���UHSRVLWRU\�ODZ�PLDPL�HGX�XPOU�YRO���LVV����
:RRGURZ�+DUW]RJ�DQG�(YDQ�6HOLQJHU��³6XUYHLOODQFH�DV�/RVV�RI�2EVFXULW\�´:DVKLQJWRQ�DQG�/HH�/DZ�5HYLHZ� ����QR����������
SS��������� KWWSV���VFKRODUO\FRPPRQV�ODZ�ZOX�HGX�ZOXOU�YRO���LVV�����

�
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FKDOOHQJHV�FRQIURQWLQJ�GHPRFUDFLHV�DQG�EROVWHU�GHPRFUDWLF�LQVWLWXWLRQV��6SHFLILFDOO\��WKH�VXPPLW
SDUWLFLSDQWV�UHFRPPHQGHG�ZH�³LQYHVW�LQ�WKH�GHYHORSPHQW��XVH��DQG�JRYHUQDQFH�RI�WHFKQRORJ\
WKDW�DGYDQFHV�GHPRFUDF\�DQG�KXPDQ�ULJKWV�´ )DLOXUH WR�EROVWHU�GHPRFUDWLF�LQVWLWXWLRQV�LQ�WKH�

IDFH�RI�UDSLGO\�GHYHORSLQJ�$,�ZRXOG�GLPLQLVK�WKHLU�UHOHYDQFH��DQG�WKH�SULYDWH�VHFWRU�DQG
DXWKRULWDULDQ�JRYHUQPHQWV�ZRXOG�EHFRPH�PRUH�SRZHUIXO�

,GHDV�WR�([SORUH
Ɣ 8SGDWH�DQWLWUXVW�DQG�FLYLO�ULJKWV�UHJXODWLRQV�DQG�HQKDQFH�UXOH�RI�ODZ�SUDFWLFH�WR�FRPSHO

WKH�SULYDWH�VHFWRU�WR�DGRSW�D�GHPRFUDF\�VXSSRUWLQJ�DQG�LQGLYLGXDO�ULJKWV�SURWHFWLQJ
YLVLRQ�RI�$,�VFLHQFH�DQG�WHFKQRORJ\�

Ɣ ,QFUHDVH�LQYHVWPHQW�DQG�IXQG�DFDGHPLF�UHVHDUFK�RU�SXEOLF�SULYDWH�SDUWQHUVKLSV�LQ
$,�SRZHUHG�ELRPHWULF�LQQRYDWLRQV�LQIXVHG�ZLWK�GHPRFUDWLF�YDOXHV�

Ɣ 6XSSRUW�QRUP�VHWWLQJ�HIIRUWV�RQ�$,�SRZHUHG�ELRPHWULF�WHFKQRORJLHV�DW�WKH�LQWHUQDWLRQDO
OHYHO�WR�VXSSRUW�KXPDQ�ULJKWV�DQG�UXOH�RI�ODZ�

Ɣ &RRUGLQDWH�ZLWK�RWKHU�GHPRFUDWLF�FRXQWULHV�DQG�JOREDO�FLYLO�VRFLHW\�RUJDQL]DWLRQV�WR
SURPRWH�GHPRFUDWLF�YDOXHV�LQ�$,�DQG�SODFH�H[SRUW�FRQWUROV�DQG�KXPDQ�ULJKWV�VDQFWLRQV
ZLWK�LWV�DOOLHV�WR�GHQ\�DXWKRULWDULDQ�UHJLPHV�UHVRXUFHV�XVHG�WR�GHYHORS�PDVV�VXUYHLOODQFH
WHFKQRORJLHV�

6DIHJXDUGLQJ�IDLUQHVV�DQG�ULJKWV�WR�QRQGLVFULPLQDWLRQ

)URP�KHDOWKFDUH�DQG�HGXFDWLRQ�WR�ILQDQFH�DQG�WKH�HQYLURQPHQW��JRYHUQPHQWV�DQG�LQGXVWULHV
DURXQG�WKH�ZRUOG�DUH�HPEUDFLQJ�$,�SRZHUHG�DSSURDFKHV�WR�GRLQJ�EXVLQHVV�DQG�VROYLQJ�VRFLDO
SUREOHPV��$,�DSSOLFDWLRQV�KDYH�WKH�SRWHQWLDO�WR�UHGXFH�GLVFULPLQDWLRQ�FDXVHG�E\�VWUXFWXUDO�DQG
V\VWHPLF�LQHTXLWLHV�DV�ZHOO�DV�KXPDQ�VXEMHFWLYLW\��\HW�WKH\�FDQ�DOVR�LQWURGXFH�RU�H[DFHUEDWH�ELDV
OHDGLQJ�WR�GLVFULPLQDWRU\�GHFLVLRQV�WKDW�FUHDWH�LQMXVWLFH�DQG�XQGHUPLQH�SXEOLF�WUXVW�LQ�$,�
5HVHDUFK�KDV�VKRZQ�WKDW�$,�SRZHUHG�ELRPHWULF�WHFKQRORJLHV�KDYH�GLVSURSRUWLRQDWH�LPSDFWV�RQ
ZRPHQ��XQGHUUHSUHVHQWHG�UDFLDO�DQG�HWKQLF�JURXSV��WKH�/*%74,$���WKH�HFRQRPLFDOO\
GLVDGYDQWDJHG��DQG�SHRSOH�ZLWK�GLVDELOLWLHV���

)RU�H[DPSOH��D�KLULQJ�DOJRULWKP�XVHG�E\�$PD]RQ�WR�VFUHHQ UÜVXPÜV VFRUHG�WKH�DSSOLFDWLRQV�RI
PHQ�KLJKHU�WKDQ�WKRVH�RI�ZRPHQ²LQFOXGLQJ�E\�GRZQJUDGLQJ UÜVXPÜV WKDW�FRQWDLQHG�ZRUGV�OLNH
³ZRPHQ¶V´�DQG�GHJUHHV�IURP�DOO�IHPDOH�FROOHJHV� ,Q DGGLWLRQ��UHVHDUFKHUV�KDYH�IRXQG�PDMRU��

FRPPHUFLDO�IDFLDO�UHFRJQLWLRQ�V\VWHPV��EXLOW�RQ�WKH�SURFHVVLQJ�DQG�DQDO\VLV�RI�ELRPHWULF�GDWD
�VSHFLILFDOO\��IDFH�LPDJHV���RIWHQ�SHUIRUP�IDU�PRUH�DFFXUDWHO\�RQ�OLJKWHU�VNLQQHG�IDFHV�FRPSDUHG

�� -HIIUH\�'DVWLQ��³$PD]RQ�6FUDSV�6HFUHW�$,�5HFUXLWLQJ�7RRO�7KDW�6KRZHG�%LDV�$JDLQVW�:RPHQ�´�5HXWHUV��2FWREHU�����������
KWWSV���ZZZ�UHXWHUV�FRP�DUWLFOH�XV�DPD]RQ�FRP�MREV�DXWRPDWLRQ�LQVLJKW�DPD]RQ�VFUDSV�VHFUHW�DL�UHFUXLWLQJ�WRRO�WKDW�VKRZHG�ELD
V�DJDLQVW�ZRPHQ�LG86.&1�0.��*��5RE�5HLFK��0HKUDQ�6DKDPL� DQG�-HUHP\�0��:HLQVWHLQ� 6\VWHP�(UURU��:KHUH�%LJ 7HFK
:HQW�:URQJ�DQG�+RZ�:H�&DQ�5HERRW �1HZ�<RUN��1<��+DUSHU� DQ�LPSULQW�RI�+DUSHU&ROOLQV3XEOLVKHUV��������

�� 'DYLG�'DQNV�DQG�$OH[�-RKQ�/RQGRQ��³$OJRULWKPLF�%LDV�LQ�$XWRQRPRXV�6\VWHPV�´ 3URFHHGLQJV�RI�WKH�7ZHQW\�6L[WK
,QWHUQDWLRQDO�-RLQW�&RQIHUHQFH�RQ�$UWLILFLDO�,QWHOOLJHQFH� ����� KWWSV���GRL�RUJ����������LMFDL�����������-R\ %XRODPZLQL�DQG
7LPQLW�*HEUX��³*HQGHU�6KDGHV��,QWHUVHFWLRQDO�$FFXUDF\�'LVSDULWLHV�LQ�&RPPHUFLDO�*HQGHU�&ODVVLILFDWLRQ�´ 3URFHHGLQJV�RI
0DFKLQH�/HDUQLQJ�5HVHDUFK �����������SS������� KWWS���SURFHHGLQJV�POU�SUHVV�Y���EXRODPZLQL��D�EXRODPZLQL��D�SGI� %HQ
+XWFKLQVRQ�HW�DO���³8QLQWHQGHG�0DFKLQH�/HDUQLQJ�%LDVHV�DV�6RFLDO�%DUULHUV�IRU�3HUVRQV�ZLWK�'LVDELOLWLHV�´ $&0�6,*$&&(66
$FFHVVLELOLW\�DQG�&RPSXWLQJ��QR�������2FWREHU������� S���� KWWSV���GRL�RUJ�������������������������

� ³6XPPLW�IRU�'HPRFUDF\�6XPPDU\�RI�3URFHHGLQJV�´�7KH�:KLWH�+RXVH��7KH�8QLWHG�6WDWHV�*RYHUQPHQW��'HFHPEHU�����������
KWWSV���ZZZ�ZKLWHKRXVH�JRY�EULHILQJ�URRP�VWDWHPHQWV�UHOHDVHV������������VXPPLW�IRU�GHPRFUDF\�VXPPDU\�RI�SURFHHGLQJV��

�
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WR�GDUNHU�VNLQQHG�IDFHV�DQG�RQ�IDFHV�RI�PDOH�LQGLYLGXDOV�FRPSDUHG�WR�IDFHV�RI�IHPDOH
LQGLYLGXDOV� 7KH\�SHUIRUPHG�ZRUVW�RI�DOO�RQ�WKH�IDFHV RI�%ODFN�ZRPHQ� 0RUHRYHU��LW�LV�� ��

LPSRUWDQW�WR�DFNQRZOHGJH�WKDW�GLVFULPLQDWLRQ�LV�QRW�VLPSO\�QRQ�UHFRJQLWLRQ��RU�EHLQJ�XQVHHQ��,Q
RWKHU�ZRUGV��LW�LV�QRW�MXVW�D�SUREOHP�RI�GDWD�RU�VROYLQJ�DFFXUDF\��:H�PXVW�DGGUHVV�LVVXHV�RXWVLGH
RI�WKH�WHFKQRORJ\�UHDOP��VXFK�DV�FHUWDLQ�SRSXODWLRQV�EHLQJ�RYHUO\�VXUYHLOOHG�E\�LQVWLWXWLRQV�RI
SRZHU���

6WDWH�JRYHUQPHQWV�DUH�LQFUHDVLQJO\�DOORZLQJ�RU�UHTXLULQJ�$,�SRZHUHG�ULVN�DVVHVVPHQW�WRROV�LQ
FULPLQDO�MXVWLFH�VHQWHQFLQJ�GHFLVLRQV� ZKLFK�UDLVHV LPSRUWDQW�FRQFHUQV�DERXW�H[SODLQDELOLW\���

HTXDO�SURWHFWLRQ��DQG�GXH�SURFHVV��'XH�SURFHVV�LV�D�FRQVWLWXWLRQDO�ULJKW�SURYLGHG�E\�WKH�)LIWK�DQG
)RXUWHHQWK�$PHQGPHQWV�WKDW�HQVXUHV�IDLUQHVV�LQ�OHJDO�SURFHHGLQJV�DQG�VDIHJXDUGV�GHIHQGDQWV
DJDLQVW�HUURQHRXV�GHSULYDWLRQV�RI�OLIH��OLEHUW\��DQG�SURSHUW\��8VLQJ�VXFK�WRROV�PD\�LQWURGXFH�ELDV
LQWR�WKH�GHFLVLRQ�PDNLQJ�RI�VHQWHQFLQJ�ZLWKRXW�DQ\�SRWHQWLDO�IRU�H[SODLQLQJ�D�EODFN�ER[�GHFLVLRQ�
WKHUHE\�XQGHUPLQLQJ�WKH�GXH�SURFHVV�ULJKW� )RU�H[DPSOH� LI�D�GDWDVHW�LV�PLVVLQJ�LQSXW�IURP��

SDUWLFXODU�SRSXODWLRQV�RU�LQIHFWHG�E\�SDVW�GLVFULPLQDWRU\�SUDFWLFHV��XVLQJ�WKDW�GDWDVHW�WR�EXLOG�DQ
$,�SRZHUHG�VHQWHQFLQJ�WRRO�PD\�\LHOG�UHVXOWV�WKDW�DUH�XQIDLU�RU�LQHTXLWDEOH�WR�FHUWDLQ
XQGHUUHSUHVHQWHG�RU�SURWHFWHG�JURXSV�

7KHUHIRUH��GHVLJQLQJ�IDLU�DOJRULWKPV�LV�PRUH�LPSRUWDQW�WKDQ�HYHU��2QH�RI�WKH�FKDOOHQJHV�LQ
PDNLQJ�$,�V\VWHPV�IDLU�OLHV�LQ�GHFLGLQJ�KRZ�WR�PDNH�PDWKHPDWLFDOO\�WUDFWDEOH�WKH�LGHDO�RI
³IDLUQHVV�´�7KH�FDVH�RI�WKH�&203$6�DOJRULWKP��D�SURSULHWDU\�DOJRULWKPLF�EDVHG�ULVN�DVVHVVPHQW
WRRO�GHYHORSHG�WR�KHOS�SDUROH�ERDUGV�DVVHVV�UHFLGLYLVP�ULVNV��SURYLGHV�DQ�H[DPSOH�RI�VXFK�D
FKDOOHQJH��$�VWXG\�E\�3UR3XEOLFD�IRXQG�WKDW�ZKLOH�WKH�WRRO�FRUUHFWO\�SUHGLFWHG�UHFLGLYLVP�IRU
%ODFN�DQG�ZKLWH�GHIHQGDQWV�DW�URXJKO\�WKH�VDPH�UDWH��LW�PLVFODVVLILHG�WKH�%ODFN�DQG�ZKLWH
GHIHQGDQWV�RYHU�D�WZR�\HDU�IROORZ�XS�SHULRG� 'HYHORSHUV RI�WKH�&203$6�WHFKQRORJ\�DUJXHG��

WKDW�WKH�DOJRULWKP�ZDV�IDLU�VLQFH�LW�SUHGLFWHG�WKH�VDPH�OLNHOLKRRG�RI�UHFLGLYLVP�DFURVV�DOO�JURXSV
UHJDUGOHVV�RI�UDFH� %XW�WKH�3UR3XEOLFD�VWXG\�VKRZV WKDW�%ODFN�GHIHQGDQWV�DUH�PRUH�OLNHO\�WR�EH��

FODVVLILHG�DV�KLJKHU�UHFLGLYLVW�ULVNV�WKDQ�ZKLWH�GHIHQGDQWV��DQG�%ODFN�GHIHQGDQWV�ZKR�GR�QRW
UH�RIIHQG�DUH�SUHGLFWHG�WR�EH�ULVNLHU�WKDQ�ZKLWH�GHIHQGDQWV�ZKR�GR�QRW�UH�RIIHQG�

:KLOH�WKHUH�KDV�EHHQ�PXFK�UHVHDUFK�RQ�KRZ�WR�TXDQWLWDWLYHO\�HYDOXDWH�IDLUQHVV��WKHUH�LV�QR
JHQHUDO�FRQVHQVXV� 7KH�SUREOHP�LV�WZRIROG��)LUVW� GHILQLQJ�IDLUQHVV�LV�QRW�DQ�HDV\�WDVN²WKHUH��

FDQ�EH�PXOWLSOH�UHDVRQDEOH�FRQFHSWLRQV�RI�IDLUQHVV��7KH�QRUPDWLYH�DSSURDFK�WR�HQVXUH�IDLUQHVV
WUHDWV�HYHU\RQH�WKH�VDPH��%XW�VXFK�DQ�DSSURDFK�IDLOV�WR�WDNH�LQWR�DFFRXQW�WKDW�QRW�HYHU\RQH�VWDUWV

�� 0XOOLJDQ�HW�DO���³7KLV�7KLQJ�&DOOHG�)DLUQHVV��'LVFLSOLQDU\�&RQIXVLRQ�5HDOL]LQJ�D�9DOXH�LQ�7HFKQRORJ\�´�3URFHHGLQJV�RI�WKH
$&0�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ����QR��������������S����� KWWSV���GO�DFP�RUJ�GRL�����������������

�� -XOLD�'UHVVHO�DQG�+DQ\�)DULG��³7KH�$FFXUDF\��)DLUQHVV��DQG�/LPLWV�RI�3UHGLFWLQJ�5HFLGLYLVP�´ 6FLHQFH�$GYDQFHV ���QR���
������� KWWSV���GRL�RUJ���������VFLDGY�DDR�����

�� -HII�/DUVRQ�DQG�-XOLD�$QJZLQ��³+RZ�:H�$QDO\]HG�WKH�&203$6�5HFLGLYLVP�$OJRULWKP�´�3UR3XEOLFD��0D\����������
KWWSV���ZZZ�SURSXEOLFD�RUJ�DUWLFOH�KRZ�ZH�DQDO\]HG�WKH�FRPSDV�UHFLGLYLVP�DOJRULWKP�

�� %ODFN�ER[�KHUH�UHIHUV�WR�WKH�V\VWHP�RU�PRGHO�QRW�EHLQJ�DEOH�WR�H[SODLQ�LWV�RXWSXW�RU�GHFLVLRQ��VHH��)UDQN�3DVTXDOH� 7KH�%ODFN
%R[�6RFLHW\��7KH�6HFUHW�$OJRULWKPV�7KDW�&RQWURO�0RQH\�DQG�,QIRUPDWLRQ �&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\ 3UHVV��������

�� -RKQ�/LJKWERXUQH��³'DPQHG�/LHV�	�&ULPLQDO�6HQWHQFLQJ�8VLQJ�(YLGHQFH�%DVHG�7RROV�´ 'XNH�/DZ�	�7HFKQRORJ\ 5HYLHZ ��
�0D\������������S������ KWWSV���VFKRODUVKLS�ODZ�GXNH�HGX�GOWU�YRO���LVV�����

�� 5XKD�%HQMDPLQ������� 5DFH�$IWHU�7HFKQRORJ\��$EROLWLRQLVW 7RROV�IRU�WKH�1HZ�-LP�&RGH �3ROLW\���������&DWKHULQH '
,JQD]LR�DQG
/DXUHQ�)��.OHLQ� 'DWD�)HPLQLVP �&DPEULGJH��0$��7KH 0,7�3UHVV�������

�� %XRODPZLQL�DQG�*HEUX�������

�� %XRODPZLQL�DQG�*HEUX�������

�
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RII�RQ�HTXDO�JURXQG��ZLWK�HTXDO�UHVRXUFHV�DQG�DFFHVV�WR�WKH�VDPH�RSSRUWXQLWLHV� )RU�H[DPSOH���

FRQVLGHU�WKH�TXHVWLRQ�RI�SXEOLF�VFKRRO�IXQGLQJ��,W�PLJKW�VHHP�WKDW�HTXDO�SHU�SXSLO�IXQGLQJ�LV
ZKDW�IDLUQHVV�UHTXLUHV��%XW�GR�FKLOGUHQ�ZLWK�VSHFLDO�QHHGV²SK\VLFDO�RU�FRJQLWLYH
KDQGLFDSV²GHVHUYH�LGHQWLFDO�IXQGLQJ�DV�FKLOGUHQ�ZLWKRXW�VSHFLDO�QHHGV"�)DLUQHVV�KHUH�VHHPV�WR
UHTXLUH�JUHDWHU�IXQGLQJ�IRU�WKRVH�ZLWK�VSHFLDO�QHHGV��6R�WR�SURPRWH�IDLUQHVV�DQG�DFKLHYH�HTXLW\�
RQH�VKRXOG�QRW�DLP�WR�WUHDW�HYHU\RQH�WKH�VDPH��EXW�WR�UHPRYH�VWUXFWXUDO�EDUULHUV�WR�HTXDO�DFFHVV
WR�WKH�RSSRUWXQLWLHV��ZLWK�WKH�UHFRJQLWLRQ�WKDW�HYHQ�WKLV�DORQH�LV�LQVXIILFLHQW�WR�PLWLJDWH�V\VWHPLF
LQHTXLWLHV�WKDW�SHUVLVW��,Q�RWKHU�ZRUGV��HTXDO�DFFHVV�LV�EXW�RQH��LI�HVVHQWLDO��VWHS�WRZDUGV
³IDLUQHVV�´

6HFRQG��IDLUQHVV�FRXOG�EH�FRQVWUXHG�DV�WKH�SURSHUW\�RI�DQ�LQGLYLGXDO�RU�RI�JURXSV� ,Q�WKH��

H[DPSOH�RI�FULPLQDO�MXVWLFH�VHQWHQFLQJ��WKH�IRUPHU�PHDQV�GHIHQGDQWV�ZLWK�LGHQWLFDO�FULPLQDO
KLVWRULHV�UHFHLYH�WKH�VDPH�SUHGLFWLYH�VFRUH�ZKHQ�UHYLHZHG�E\�DOJRULWKPV��ZKHUHDV�WKH�ODWWHU
UHIHUV�WR�WKH�VKDUH�RI�HWKQLF�PLQRULW\�GHIHQGDQWV�ZKR�DUH�UDWHG�ZLWK�WKH�VDPH�OHYHO�RI�UHFLGLYLVW
ULVN�DV�WKDW�RI�HWKQLF�PDMRULW\�RQHV��:KLOH�ERWK�FRQFHSWLRQV�RI�IDLUQHVV�VHHP�UHDVRQDEOH�DQG�ERWK
KDYH�OLPLWDWLRQV��LW�LV�FKDOOHQJLQJ�WR�DGRSW�ERWK�DW�WKH�VDPH�WLPH�ZKHQ�GHVLJQLQJ�DOJRULWKPV���

:KHUH�WKHUH�LV�QR�VLQJXODU�GHILQLWLRQ�RI�IDLUQHVV��$,�V\VWHPV�GHVLJQHG�WR�PDLQWDLQ�WKH�VWDWXV
TXR²DV�WKH�&203$6�DOJRULWKP�LV�VHW�XS�WR�GR²KDYH�WKH�SRWHQWLDO�WR�SHUSHWXDWH�DQG�H[DFHUEDWH
LQHTXDOLW\��7KHUHIRUH��WR�EXLOG�IDLU�$,�V\VWHPV��ZH�QHHG�WR�GHILQH�DQG�TXDQWLI\�ZKDW�ZH�PHDQ�E\
D�IDLU�RXWFRPH²WKDW�LV��WUXO\�HTXDO�DFFHVV�WR�UHVRXUFHV�DW�WKH�EHJLQQLQJ�DQG�DWWHQWLRQ�WR�WKH
EDFNHQG�LPSDFWV��ZKHWKHU�RU�QRW�WKHUH�ZHUH�FODLPV�D�SURFHVV�ZDV�³IDLU�´

,GHDV�WR�([SORUH

Ɣ ,GHQWLI\�IDLUQHVV�FRQVLGHUDWLRQV�DQG�DSSURDFKHV�XS�IURQW��DQG�LQYROYH�PXOWL�VWDNHKROGHUV�
VXFK�DV�H[SHUWV�LQ�WKH�UHOHYDQW�GRPDLQ�DQG�DFURVV�GLVFLSOLQHV��LQ�WKH�FRQYHUVDWLRQ�

Ɣ ([SORUH�D�OHJDOO\�YLDEOH�SDWK�IRU�DOJRULWKPLF�IDLUQHVV�XQGHU�FXUUHQW�FRQVWLWXWLRQDO
GRFWULQHV���

Ɣ 'HYHORS�WHVWLQJ�DQG�PRQLWRULQJ�PHFKDQLVPV�WR�GHWHFW�DQG�PLWLJDWH�IDLUQHVV�UHODWHG
KDUPV�

(QVXULQJ�WUDQVSDUHQF\�DQG�H[SODLQDELOLW\�GXULQJ�GHYHORSPHQW�DQG�GXH�SURFHVV�ULJKWV�LQ
DSSOLFDWLRQ

0DQ\�HOHPHQWV�RI�WKH�UXOH�RI�ODZ�DQG�GHPRFUDWLF�VRFLHWLHV�UHO\�RQ�DFFHVV�WR�LQIRUPDWLRQ�
7UDQVSDUHQF\�IDFLOLWDWHV�SXEOLF�GLVFRXUVH��HYLGHQFH�EDVHG�SROLF\PDNLQJ��UHJXODWRU\�RYHUVLJKW�

�� 'DQLHO�(��+R�DQG�$OLFH�;LDQJ��³$IILUPDWLYH�$OJRULWKPV��7KH�/HJDO�*URXQGV�IRU�)DLUQHVV�DV�$ZDUHQHVV�´ 7KH 8QLYHUVLW\�RI
&KLFDJR�/DZ�5HYLHZ�2QOLQH��2FWREHU���������� KWWSV���ODZUHYLHZEORJ�XFKLFDJR�HGX������������DD�KR�[LDQJ��

�� 5HLFK��6DKDPL��DQG�:HLQVWHLQ�������
�� 5HLFK��6DKDPL��DQG�:HLQVWHLQ�������

�� %HQMDPLQ��������6KRVKDQD�=XERII� 7KH�$JH�RI�6XUYHLOODQFH�&DSLWDOLVP��7KH�)LJKW�IRU�D�+XPDQ�)XWXUH�DW�WKH�1HZ�)URQWLHU�RI
3RZHU �3URILOH�%RRNV���������6DIL\D�8PRMD��1REOH� $OJRULWKPV�RI�2SSUHVVLRQ��+RZ�6HDUFK�(QJLQHV�5HLQIRUFH�5DFLVP �1HZ
<RUN��1HZ�<RUN�8QLYHUVLW\�3UHVV���������1HGD�$WDQDVRVNL�DQG�.DOLQGL�9RUD� 6XUURJDWH�+XPDQLW\��5DFH��5RERWV� DQG�WKH�3ROLWLFV
RI�7HFKQRORJLFDO�)XWXUHV �'XUKDP��'XNH�8QLYHUVLW\ 3UHVV��������

�
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MXGLFLDO�UHYLHZ��DQG�MRXUQDOLVWLF�VFUXWLQ\� ,Q�WKH�FDVH�RI�$,�SRZHUHG�ELRPHWULF�WHFKQRORJLHV���

XQGHUVWDQGLQJ�KRZ�$,�V\VWHPV�ZRUN�DQG�KRZ�DOJRULWKPV�DUULYH�DW�WKHLU�GHFLVLRQ�SURPRWHV�SXEOLF
WUXVW�LQ�WKH�UHVSRQVLEOH�XVH�RI�VXFK�WHFKQRORJLHV�DQG�HQVXUHV�GHPRFUDWLF�QRUPV�GXULQJ
GHYHORSPHQW�DQG�DSSOLFDWLRQ�

+RZHYHU��SULYDWH�FRPSDQLHV�RIWHQ�NHHS�FUXFLDO�LQIRUPDWLRQ�DERXW�WKH�LQQHU�ZRUNLQJV�RI�$,
V\VWHPV�XQGHU�ZUDSV��7KLV�PDNHV�LW�GLIILFXOW�WR�XQGHUVWDQG�H[DFWO\�KRZ�ELRPHWULF�LQIRUPDWLRQ�LV
SURFHVVHG�DQG�ZKHUH�HUURUV�LQ�ELRPHWULF�GDWD�DQDO\VLV�PD\�RULJLQDWH��7KH�EODFN�ER[�QDWXUH�RI�$,
V\VWHPV��RU�QRW�NQRZLQJ�KRZ�DQ�DOJRULWKP�UHDFKHV�LWV�FRQFOXVLRQ��RQO\�DGGV�WR�WKLV�RSDFLW\��7KLV
UHVXOWV�LQ�DQ�LQIRUPDWLRQ�JDS�WKDW�SUHYHQWV�WKH�SXEOLF�IURP�NQRZLQJ�RU�UHVSRQGLQJ�WR�DQ\�$,
PLVVWHSV��(PSOR\HUV��IRU�H[DPSOH��DUH�LQFUHDVLQJO\�XVLQJ�YLGHR�VXUYHLOODQFH�DQG�ZHEFDPV�WKDW
FROOHFW�ELRPHWULF�LQIRUPDWLRQ�OLNH�H\H�PRYHPHQWV�RU�IDFLDO�H[SUHVVLRQV�WR�WUDFN�ZRUNHU
SHUIRUPDQFH� :LWKRXW�XQGHUVWDQGLQJ�KRZ�WKRVH�WHFKQRORJLHV ZRUN��HPSOR\HHV�DUH�XQDEOH�WR�JHW��

D�MXVWLILFDWLRQ�RU�H[SODQDWLRQ�RI�DQ�$,�EDVHG�GHFLVLRQ�DQG�ORVH�WKHLU�DELOLW\�WR�DSSHDO�WR�VXFK�D
GHFLVLRQ�DV�D�UHVXOW�

:KLOH�ZH�PLJKW�QRW�NQRZ�KRZ�DQ�$,�V\VWHP�SURGXFHV�XQLQWHQGHG�UHVXOWV��ZH�FDQ�NQRZ�ZKDW
ZDV�LQWHQGHG�IRU�WKH�V\VWHP�LQ�WKH�ILUVW�SODFH��5HTXLULQJ�WKH�WUDQVSDUHQF\�RI�WUDLQLQJ�GDWD�DQG
SURFHGXUH��GRFXPHQWDWLRQ�GHWDLOLQJ�SHUIRUPDQFH�FKDUDFWHULVWLFV��DQG�LWHUDWLRQV�RI�DOJRULWKPV��IRU
H[DPSOH��VKHGV�OLJKW�RQ�WKH�H[SODLQDELOLW\�RI�$,�V\VWHPV��0RUHRYHU��DFFHVV�WR�UHOLDEOH
H[SODQDWLRQV�IRU�GLIIHUHQW�DXGLHQFHV�LV�HTXDOO\�LPSRUWDQW��7KH�³ULJKW�WR�H[SODQDWLRQ´�FODXVH�LQ�WKH
(XURSHDQ�8QLRQ�*HQHUDO�'DWD�3URWHFWLRQ�5HJXODWLRQ��*'35��UHTXLUHV�EXVLQHVVHV�WR�SURYLGH
UDWLRQDOHV�IRU�GHFLVLRQV�PDGH�E\�WKH�$,�V\VWHP� 6XFK DQ�H[SODQDWLRQ�FRXOG�EH�XVHG��IRU��

H[DPSOH��DV�D�EDVLV�IRU�WKH�SXEOLF¶V�ULJKW�WR�DSSHDO�DJDLQVW�DQ�DXWRPDWHG�GHFLVLRQ�

,GHDV�WR�([SORUH
Ɣ 'HYHORS�DXGLW�WUDLO�UHTXLUHPHQWV�DQG�GRFXPHQWDWLRQ�RI�$,�SRZHUHG�ELRPHWULF�V\VWHPV

WKDW�FRYHU�DOO�VWHSV�RI�WKH�$,�GHYHORSPHQW�SURFHVV��ZKLFK�FRXOG�LQFOXGH�PRGHO
DUFKLWHFWXUH��WUDLQLQJ�GDWD��UHFRUGV�RI�H[KLELWHG�ELDV�DQG�SUHYLRXV�SUHGLFWLRQV��HWF�

Ɣ 5HTXLUH�SULYDWH�FRPSDQLHV�WR�SURYLGH�D�ULJKW�WR�H[SODQDWLRQ�RI�GHFLVLRQV�PDGH�E\
DXWRPDWHG�RU�$,�V\VWHPV�

Ɣ ,PSOHPHQW�H[HFXWLYH�DQG�OHJLVODWLYH�DFWLRQV�WR�PDQGDWH�GHYHORSHUV�RI�$,�V\VWHPV�WR
SURYLGH�DFFHVV�IRU�DXGLWLQJ�YLD�LQGHSHQGHQW�UHJXODWRU\�DJHQFLHV��VXFK�DV�WKH�)HGHUDO
7UDGH�&RPPLVVLRQ��)7&���RU�WKLUG�SDUW\�RUJDQL]DWLRQV�

Ɣ ,PSOHPHQW�ELDV�DQG�VDIHW\�EXJ�ERXQW\�SURJUDPV��DOORZLQJ�LQGLYLGXDOV�WR�UHSRUW
DOJRULWKPLF�ELDV�RU�VHFXULW\�YXOQHUDELOLWLHV�WR�DQ�RUJDQL]DWLRQ�DQG�UHFHLYH�UHZDUGV�RU
FRPSHQVDWLRQ��IRU�$,�V\VWHPV�WR�LQFUHDVH�LQFHQWLYHV�IRU�EURDGHU�VFUXWLQ\�RI�$,�V\VWHPV�

�� ³5HJXODWLRQ��(8�����������RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI����$SULO������RQ�WKH�3URWHFWLRQ�RI�1DWXUDO
3HUVRQV�ZLWK�5HJDUG�WR�WKH�3URFHVVLQJ�RI�3HUVRQDO�'DWD�DQG�RQ�WKH�)UHH�0RYHPHQW�RI�6XFK�'DWD��DQG�5HSHDOLQJ�'LUHFWLYH
������(&�´�(85�/H[��0D\��������� KWWSV���HXU�OH[�HXURSD�HX�OHJDO�FRQWHQW�(1�7;7�3')�"XUL &(/(;������5�����

�� 'DUUHOO�0��:HVW��³+RZ�(PSOR\HUV�8VH�7HFKQRORJ\�WR�6XUYHLO�(PSOR\HHV�´�%URRNLQJV�,QVWLWXWLRQ��-DQXDU\���������
KWWSV���ZZZ�EURRNLQJV�HGX�EORJ�WHFKWDQN������������KRZ�HPSOR\HUV�XVH�WHFKQRORJ\�WR�VXUYHLO�HPSOR\HHV��

�� %HWK�6LPRQH�1RYHFN��³5LJKWV�%DVHG�DQG�7HFK�'ULYHQ��2SHQ�'DWD��)UHHGRP�RI�,QIRUPDWLRQ��DQG�WKH�)XWXUH�RI�*RYHUQPHQW
7UDQVSDUHQF\�´ <DOH�+XPDQ�5LJKWV�DQG�'HYHORSPHQW�/DZ�-RXUQDO�������
KWWSV���GLJLWDOFRPPRQV�Q\OV�HGX�FJL�YLHZFRQWHQW�FJL"DUWLFOH ����	FRQWH[W IDFBDUWLFOHVBFKDSWHUV�

�

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://www.brookings.edu/blog/techtank/2021/01/05/how-employers-use-technology-to-surveil-employees/
https://digitalcommons.nyls.edu/cgi/viewcontent.cgi?article=2208&context=fac_articles_chapters


6WUHQJWKHQLQJ�SDUWLFLSDWLRQ�RI�FLYLO�VRFLHW\�RUJDQL]DWLRQV�LQ�LPSRUWDQW�$,�XVH�DQG
JRYHUQDQFH�FRQYHUVDWLRQV

7R�KHOS�DGGUHVV�WKH�FKDOOHQJHV�$,�SRZHUHG�ELRPHWULF�WHFKQRORJLHV�UDLVH��WKH�UROH�RI�FLYLO�VRFLHW\
LV�PRUH�LPSRUWDQW�WKDQ�HYHU��&LYLO�VRFLHW\�FRQVLVWV�RI�QRQJRYHUQPHQWDO�DQG�QRW�IRU�SURILW
RUJDQL]DWLRQV�RXWVLGH�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�³WKDW�KDYH�D�SUHVHQFH�LQ�SXEOLF�OLIH�>DQG@
H[SUHVV�WKH�LQWHUHVWV�DQG�YDOXHV�RI�WKHLU�PHPEHUV�DQG�RWKHUV��EDVHG�RQ�HWKLFDO��FXOWXUDO��SROLWLFDO�
VFLHQWLILF��UHOLJLRXV�RU�SKLODQWKURSLF�FRQVLGHUDWLRQV�´ 6XFK�RUJDQL]DWLRQV�EULQJ�LPSRUWDQW��

SHUVSHFWLYHV�WR�GLVFXVVLRQV�RYHU�KRZ�WR�KDUQHVV�WKH�SRZHU�RI�$,�WR�EHQHILW�DOO�SDUWV�RI�VRFLHW\
ZKLOH�DOVR�PLQLPL]LQJ�DQ\�QHJDWLYH�LPSDFWV�RQ�SURWHFWHG�JURXSV��&LYLO�VRFLHW\�DOVR�IRUPV�DQ
LPSRUWDQW�EXOZDUN�DJDLQVW�DXWKRULWDULDQ�DQG�XQDFFRXQWDEOH�JRYHUQPHQWV�

&LYLO�VRFLHW\�KDV�D�KLVWRU\�RI�DGYRFDWLQJ�D�KXPDQ�FHQWHUHG�DSSURDFK�RQ�EHKDOI�RI
XQGHUUHSUHVHQWHG�RU�PDUJLQDOL]HG�SRSXODWLRQV� )RU H[DPSOH��LQ�WKH�IDFH�RI�QHZ�HPHUJLQJ�ULVNV��

GXULQJ�SDVW�LQGXVWULDO�UHYROXWLRQV��RUJDQL]HG�DVVRFLDWLRQV��VXFK�DV�IDLWK�EDVHG�FKDULWLHV�DQG�ODERU
XQLRQV��DQG�RWKHU�IULHQGO\�VRFLHWLHV��KHOSHG�LPSURYH�ZRUNHU�FRQGLWLRQV�DQG�UHGXFH�QHZ�HPHUJLQJ
ULVN� 7RGD\��FLYLO�VRFLHW\�FDQ�SOD\�D�VLPLODU�UROH WR�VKDSH�WKH�IXWXUH�RI�ELRPHWULF�WHFKQRORJLHV���

$V�JRYHUQPHQWV�DQG�SULYDWH�FRPSDQLHV�FRQIURQW�WKH�LVVXH�RI�HQJDJLQJ�ZLWK�WKH�SXEOLF�DQG
HDUQLQJ�WKHLU�WUXVW�ZKHQ�GHSOR\LQJ�$,�SRZHUHG�ELRPHWULF�WHFKQRORJLHV�LQ�VHQVLWLYH�VHFWRUV�OLNH
KHDOWKFDUH�DQG�ILQDQFH��FLYLO�VRFLHW\�FDQ�EULQJ�EDODQFH�DQG�SHUVSHFWLYH�WR�WKH�FRQYHUVDWLRQ��,W�FDQ
ILOO�EOLQG�VSRWV�DQG�HDVH�IHDUV�DPRQJ�WKRVH�ZKR�VWDQG�WR�ORVH�WKH�PRVW�LQ�D�ZRUOG�GRPLQDWHG�E\
XQFKHFNHG�DOJRULWKPV�DQG�GDWD�

,GHDV�WR�([SORUH
Ɣ 0DQGDWH�IHGHUDO�DQG�ORFDO�JRYHUQPHQWV�WR�FRQVXOW�UHSUHVHQWDWLYHV�IURP�FRPPXQLW\�DQG

FLYLO�VRFLHW\�RUJDQL]DWLRQV�ZKHQ�GHYHORSLQJ�UXOHV�DQG�UHJXODWLRQV�UHODWHG�WR�$,�
Ɣ 5HTXLUH�SULYDWH�FRPSDQLHV�WR�FRQGXFW�VWDNHKROGHU�FRQVXOWDWLRQV�ZLWK�FLYLO�VRFLHWLHV�DQG

VHHN�RXW�WKHLU�JXLGDQFH�GXULQJ�WKH�GHYHORSPHQW�RI�$,�WHFKQRORJLHV�WR�DXJPHQW�KXPDQ
FDSDELOLWLHV�DQG�HQVXUH�WKH�LQFOXVLRQ�RI�GLYHUVH�GHYHORSHUV�RI�$,�V\VWHPV��UHSUHVHQWDWLYH
GDWDVHWV��DQG�QRQGLVFULPLQDWRU\�SUDFWLFHV�

(PEHGGLQJ�DFFRXQWDELOLW\�PHDVXUHV�LQWR�V\VWHP�GHVLJQ

7KH�GHPRFUDWLF�JRYHUQDQFH�RI�$,�SRZHUHG�ELRPHWULF�WHFKQRORJLHV�UHTXLUHV�VWURQJ�DFFRXQWDELOLW\
PHFKDQLVPV�WR�NHHS�WKHVH�V\VWHPV�LQ�FKHFN²IRU�LQVWDQFH��VR�RWKHUV�FDQ�LQWHUYHQH�LQ�WKH�HYHQW�RI
GDQJHURXVO\�LQFRUUHFW�GHFLVLRQV��7KLV�JRHV�KDQG�LQ�KDQG�ZLWK�WUDQVSDUHQF\��:KLOH�WKH�SUHFHGLQJ
WUDQVSDUHQF\�DQG�H[SODLQDELOLW\�SRLQW�IRFXVHV�RQ�GHYHORSHUV��LW�LV�DOVR�HVVHQWLDO�IRU�WKLUG�SDUWLHV�WR
EH�DEOH�WR�DFFHVV�WKDW�LQIRUPDWLRQ�DQG�KROG�V\VWHPV�DFFRXQWDEOH�LQ�UHVSRQVH��$�ODFN�RI

�� :RUOG�(FRQRPLF�)RUXP� &LYLO�6RFLHW\�LQ�WKH�)RXUWK ,QGXVWULDO�5HYROXWLRQ��3UHSDUDWLRQ�DQG�5HVSRQVH� �����
KWWSV���ZZZ�ZHIRUXP�RUJ�ZKLWHSDSHUV�FLYLO�VRFLHW\�LQ�WKH�IRXUWK�LQGXVWULDO�UHYROXWLRQ�SUHSDUDWLRQ�DQG�UHVSRQVH�

�� :HQG\�3RMPDQQ� 0LJUDWLRQ�DQG�$FWLYLVP�LQ�(XURSH�VLQFH ���� �3DOJUDYH�0DFPLOODQ��������
�� ³&LYLO�6RFLHW\�´�:RUOG�%DQN��Q�G�� KWWSV���ZZZ�ZRUOGEDQN�RUJ�HQ�DERXW�SDUWQHUV�FLYLO�VRFLHW\�RYHUYLHZ�

�

https://www.weforum.org/whitepapers/civil-society-in-the-fourth-industrial-revolution-preparation-and-response
https://www.worldbank.org/en/about/partners/civil-society/overview


DFFRXQWDELOLW\�FDQ�EH�LQFUHGLEO\�GDQJHURXV�LQ�FHUWDLQ�VHWWLQJV��VXFK�DV�ZLWK�RSDTXH�$,
DSSOLFDWLRQV�PDNLQJ�UHFRPPHQGDWLRQV�RU�GHFLVLRQV�LQ�D�PHGLFDO�VHWWLQJ���

3DUW�RI�WKLV�LV�WHFKQLFDO��,QGHSHQGHQW��WKLUG�SDUW\�RUJDQL]DWLRQV�QHHG�DFFHVV�WR�$,�V\VWHP�GDWD�DQG
FRGH�WR�UXQ�WHFKQLFDO�DXGLWV�RU�LPSDFW�DVVHVVPHQWV��1HZ�<RUN�&LW\��IRU�H[DPSOH��DGRSWHG�D�ODZ
WR�UHTXLUH�WKLUG�SDUW\�ELDV�DXGLWV�RI�DOJRULWKPV�XVHG�E\�HPSOR\HUV�LQ�KLULQJ�RU�SURPRWLRQV���
7KLUG�SDUWLHV�OLNH�UHVHDUFKHUV��FLYLO�VRFLHW\�JURXSV��FRPPXQLW\�RUJDQL]DWLRQV��DQG�UHJXODWRUV�DOVR
QHHG�DFFHVV�WR�WUDQVSDUHQF\�DQG�H[SODLQDELOLW\�LQIRUPDWLRQ�XVHG�LQWHUQDOO\�E\�DQ�RUJDQL]DWLRQ��VR
WKH\�FDQ�IXOO\�XQGHUVWDQG�DQG�DVVHVV�WKH�GHVLJQ�DQG�GHSOR\PHQW�RI�$,�SRZHUHG�ELRPHWULF
WHFKQRORJLHV��,QGXVWU\�FDQ�DOVR�HPEHG�DFFRXQWDELOLW\�PHFKDQLVPV�LQWR�V\VWHP�GHVLJQ��VXFK�WKDW
KXPDQ�LQWHUYHQWLRQV�DUH�SRVVLEOH��H�J���LQ�FOLQLFDO�VHWWLQJV�DQG�ODZ�HQIRUFHPHQW�VHWWLQJV��DV
QHFHVVDU\�

2WKHU�SDUWV�RI�LQWHUQDO�DFFRXQWDELOLW\�UHJLPHV��KRZHYHU��DUH�QRW�WHFKQLFDO��&RPSDQLHV�GHYHORSLQJ
$,�WRROV�QHHG�QRW�RQO\�LQWHUQDO�HWKLFDO�JXLGHOLQHV��H�J���SROLFLHV�RQ�WUDQVSDUHQF\�DQG
H[SODLQDELOLW\��EXW�DOVR�KXPDQ�LQYROYHPHQW�LQ�DFFRXQWDELOLW\�VWUXFWXUHV��VXFK�DV�³UDQN�DQG�ILOH
HPSOR\HH�UHSUHVHQWDWLRQ�RQ�WKH�ERDUG�RI�GLUHFWRUV��H[WHUQDO�HWKLFV�DGYLVRU\�ERDUGV��DQG�WKH
LPSOHPHQWDWLRQ�RI�LQGHSHQGHQW�PRQLWRULQJ�DQG�WUDQVSDUHQF\�HIIRUWV�´ &RQJUHVV��IRU�H[DPSOH���

KDV�LQWURGXFHG�ELOOV�LQ�WKH�SDVW�IHZ�\HDUV�WR�PDQGDWH�FRPSDQLHV�WR�FRQGXFW�DQQXDO�DXGLWV�RU
LPSDFW�DVVHVVPHQWV�RI�$,�DOJRULWKPV���

,GHDV�WR�([SORUH
Ɣ ,PSOHPHQW�H[HFXWLYH�DQG�OHJLVODWLYH�DFWLRQV�WR�DOORZ�WKLUG�SDUW\�DXGLWRU�DFFHVV�WR�$,�GDWD

DQG�VRXUFH�FRGH��DV�ZHOO�DV�RWKHU�WUDQVSDUHQF\�DQG�H[SODLQDELOLW\�LQIRUPDWLRQ��IRU�WKH
SXUSRVHV�RI�H[WHUQDO�UHVHDUFKHU��FLYLO�VRFLHW\��DQG�UHJXODWRU�DVVHVVPHQWV�

Ɣ &RQVLGHU�EHVW�SUDFWLFHV�WKDW�FRXOG�EH�UHFRPPHQGHG�WR�LQGXVWU\�IRU�HPEHGGLQJ
DFFRXQWDELOLW\�PHFKDQLVPV�WR�WHVW�WKH�RXWFRPH�RU�UHVXOWV�RI�LWV�$,�V\VWHPV�

(QKDQFLQJ�FLWL]HQ�HGXFDWLRQ�LQ�UHODWLRQ�WR�$,�DQG�LWV�LPSDFWV

8QGHUVWDQGLQJ�RI�$,�LV�EHFRPLQJ�D�PRUH�LPSRUWDQW�SDUW�RI�PRGHUQ�FLYLF�SDUWLFLSDWLRQ�DV
$,�SRZHUHG�ELRPHWULF�DSSOLFDWLRQV�DUH�DOUHDG\�VKDSLQJ�KRZ�FLWL]HQV�UHFHLYH�SROLWLFDO
DGYHUWLVHPHQWV��SROLWLFDO�QHZV��DQG�YRWLQJ�LQIRUPDWLRQ�DURXQG�HOHFWLRQV�WKURXJK�VRFLDO�PHGLD
SODWIRUPV��$NLQ�WR�WKH�UDSLG�HPHUJHQFH�RI�FRPSXWHU�VFLHQFH��&6��FRXUVHZRUN�LQ�VHFRQGDU\
VFKRROV��GHYHORSLQJ�DQG�HQKDQFLQJ�HGXFDWLRQ�DURXQG�$,�DQG�ELRPHWULFV�ZRXOG�HPSRZHU�FLWL]HQV
WR�EHWWHU�SDUWLFLSDWH�LQ�WKH�HPHUJLQJ�SROLF\�DQG�FLYLF�GLVFRXUVH�DURXQG�WKHVH�WHFKQRORJLHV�

�� &RQJUHVV�JRY���+�5�����������WK�&RQJUHVV��������������$OJRULWKPLF�$FFRXQWDELOLW\�$FW�RI��������$SULO����������
KWWSV���ZZZ�FRQJUHVV�JRY�ELOO����WK�FRQJUHVV�KRXVH�ELOO������ &RQJUHVV�JRY���7H[W���6�����������WK�&RQJUHVV��������������$
ELOO�WR�SURYLGH�FRQVXPHUV�ZLWK�IRXQGDWLRQDO�GDWD�SULYDF\�ULJKWV��FUHDWH�VWURQJ�RYHUVLJKW�PHFKDQLVPV��DQG�HVWDEOLVK�PHDQLQJIXO
HQIRUFHPHQW���'HFHPEHU��������� KWWSV���ZZZ�FRQJUHVV�JRY�ELOO����WK�FRQJUHVV�VHQDWH�ELOO������WH[W�

�� 0HUHGLWK�:KLWWDNHU�HW�DO���³$,�1RZ�5HSRUW������´�$,�1RZ�,QVWLWXWH��'HFHPEHU������
KWWSV���DLQRZLQVWLWXWH�RUJ�$,B1RZB����B5HSRUW�SGI�

�� ³$XWRPDWHG�(PSOR\PHQW�'HFLVLRQ�7RROV�´�7KH�1HZ�<RUN�&LW\�&RXQFLO��'HFHPEHU����������
KWWSV���OHJLVWDU�FRXQFLO�Q\F�JRY�/HJLVODWLRQ'HWDLO�DVS[",' �������	*8,' %������'�$�$&����(���)���������)$�)�	2S
WLRQV ,'�

�� +HOHQ�6PLWK��³&OLQLFDO�$,��2SDFLW\��$FFRXQWDELOLW\��5HVSRQVLELOLW\�DQG�/LDELOLW\�´ $,�	�62&,(7< ����QR� ����������SS�
�������� KWWSV���GRL�RUJ���������V������������������

�

https://www.congress.gov/bill/116th-congress/house-bill/2231
https://www.congress.gov/bill/116th-congress/senate-bill/2968/text
https://ainowinstitute.org/AI_Now_2018_Report.pdf
https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=4344524&GUID=B051915D-A9AC-451E-81F8-6596032FA3F9&Options=ID
https://legistar.council.nyc.gov/LegislationDetail.aspx?ID=4344524&GUID=B051915D-A9AC-451E-81F8-6596032FA3F9&Options=ID
https://doi.org/10.1007/s00146-020-01019-6


1RWDEO\��WKLV�FDQ�DOVR�RFFXU�WKURXJK�JRYHUQPHQW�DJHQFLHV�GRLQJ�SXEOLF�RXWUHDFK��H[SORULQJ
FXUULFXOD�LQ�SXEOLF�VFKRROV��DQG�VXSSRUWLQJ�UHODWHG�UHVHDUFK�LQ�KLJKHU�HGXFDWLRQ��,W�LV�LQFXPEHQW
XSRQ�WKH�IHGHUDO�JRYHUQPHQW�WR�LQLWLDWH��GHVLJQ��DQG�SURPRWH�HGXFDWLRQDO�SURJUDPV�WR�EHWWHU
LQIRUP�WKH�$PHULFDQ�SXEOLF�RQ�WKH�HWKLFDO�DQG�ULJKWV�EDVHG�FKDOOHQJHV�RI�$,�DQG�ELRPHWULF
WHFKQRORJLHV�

0RUH�WKDQ�KDOI�RI�86�KLJK�VFKRROV�QRZ�RIIHU�&6�FRXUVHV��LQ�OLJKW�RI�WKH�JURZLQJ�UROH�RI�VRIWZDUH
LQ�GDLO\�OLIH�DQG�LQ�UHFRJQLWLRQ�RI�WKH�JURZLQJ�YDOXH�RI�H[SRVXUH�WR�SURJUDPPLQJ� 7KHUH�DUH��

VWLOO�WURXEOLQJ�LQHTXLWLHV�LQ�WKH�TXDOLW\��DFFHVVLELOLW\��DQG�WDLORULQJ�RI�WKLV�HGXFDWLRQ�DFURVV�UDFLDO�
JHQGHU��DQG�VRFLRHFRQRPLF�FODVV�OLQHV��)RU�LQVWDQFH��RQH�VWXG\�IRXQG�WKDW�VLJQLILFDQW
SHUIRUPDQFH�JDSV�LQ�&6�FRXUVHZRUN�HPHUJH�EHWZHHQ�PDOH�DQG�IHPDOH�VWXGHQWV�DV�HDUO\�DV���
\HDUV�ROG� 1RQHWKHOHVV��WKLV�NLQG�RI�HGXFDWLRQ�H[SRVHV FLWL]HQV�DW�DQ�HDUO\�DJH�WR�&6��ZKLFK��

WRXFKHV�HYHU\�DVSHFW�RI�WKHLU�OLYHV��7KLV�FDQ�LQFUHDVH�IDPLOLDULW\�LQ�JHQHUDO�E\�HQJDJLQJ�ZLWK
SRZHUIXO�WHFKQRORJLHV��DQG�LW�DOVR�JLYHV�IXWXUH�YRWHUV�VXEVWDQWLYH�H[SRVXUH�WR�VRIWZDUH�WKDW
VKDSHV�GDLO\�OLIH��,W�PXVW�EH�GRQH��KRZHYHU��ZLWK�VXEVWDQWLDO�IRFXV�RQ�WHFKQRORJ\
HWKLFV²VRPHWKLQJ�PLVVLQJ�LQ�PDQ\�FXUUHQW�&6�HGXFDWLRQ�SURJUDPV²DQG�LQ�WKLV�FDVH��ZLWK�D
IRFXV�RQ�WKH�HWKLFV�RI�GHVLJQLQJ��GHYHORSLQJ��DQG�GHSOR\LQJ�$,�DQG�ELRPHWULFV�V\VWHPV��7KLV
VKRXOG�LQFOXGH�XQGHUVWDQGLQJ�WKH�HWKLFDO�LPSOLFDWLRQV�RI�WKHVH�WHFKQRORJLHV��WKH�HWKLFDO
IUDPHZRUNV�DQG�SROLFLHV�LQ�SODFH�DURXQG�WKHLU�GHYHORSPHQW��DQG�ZKDW�IXWXUH�HWKLFV�VKRXOG�ORRN
OLNH��IURP�HQJLQHHUV�WR�UHJXODWRUV�

&6�DQG�$,�FRXUVHZRUN�DUH�DOVR�EHFRPLQJ�LQFUHDVLQJO\�LPSRUWDQW�LQ�KLJKHU�HGXFDWLRQ��$FFRUGLQJ
WR�WKH������$,�,QGH[��WKH�QXPEHU�RI�XQGHUJUDGXDWHV�FRPSOHWLQJ�&6�GHJUHHV�LQ������LV�WKUHH
WLPHV�KLJKHU�WKDQ�WKH�QXPEHU�LQ������ 2Q�WKH�JUDGXDWH OHYHO��WKH�QXPEHU�RI�$,�DQG�PDFKLQH��

OHDUQLQJ�VSHFLDOL]HG�&6�3K'�JUDGXDWHV�DPRQJ�DOO�QHZ�&6�3K'V�LQ������LV�����SHUFHQWDJH�SRLQWV
ODUJHU�WKDQ�LQ�����²WKH�PRVW�VLJQLILFDQW�JURZWK��UHODWLYH�WR����RWKHU�VSHFLDOL]DWLRQV���

$,�LV�D�PXOWLGLVFLSOLQDU\�ILHOG��,W�LV�LPSRUWDQW�WR�GHYHORS�DQG�HQKDQFH�$,�HGXFDWLRQ�SURJUDPV
RXWVLGH�RI�WKH�&6�GRPDLQ��LQFOXGLQJ�KXPDQLWLHV��DUWV��DQG�VRFLDO�VFLHQFHV��&LWL]HQ�HGXFDWLRQ�LV
LQFUHDVLQJO\�QHFHVVDU\�WR�HQDEOH�GHPRFUDWLF�SDUWLFLSDWLRQ�LQ�WKH�DJH�RI�$,��8QGHUVWDQGLQJ�WKHVH
WHFKQRORJLHV�LV�LQFUHDVLQJO\�YLWDO�IRU�HYHU\GD\�OLIH�

,GHDV�WR�([SORUH
Ɣ %XLOG�$,�WKHPHV��LQFOXGLQJ�$,�HWKLFV�DQG�WKH�WHFKQRORJ\¶V�LPSDFW�RQ�VRFLHW\��LQWR

'HSDUWPHQW�RI�(GXFDWLRQ�UHFRPPHQGDWLRQV�RQ�WHFKQRORJ\�DQG�&6�HGXFDWLRQ�
Ɣ (QJDJH�ZLWK�FLYLO�VRFLHW\�WR�XQGHUVWDQG�EHVW�SUDFWLFHV�DQG�VXEVWDQWLYH�RSWLRQV�IRU�$,

HGXFDWLRQDO�SURJUDPV�

�� =KDQJ�HW�DO��������

�� 'DQLHO�=KDQJ�HW�DO���³7KH�$,�,QGH[������$QQXDO�5HSRUW�´�0DUFK������
KWWSV���DLLQGH[�VWDQIRUG�HGX�ZS�FRQWHQW�XSORDGV��������������$,�,QGH[�5HSRUWB0DVWHU�SGI�

�� -HQQLIHU�7VDQ��.ULVW\�(OL]DEHWK�%R\HU��DQG�&ROOLQ�)��/\QFK��³+RZ�(DUO\�'RHV�WKH�&6�*HQGHU�*DS�(PHUJH"�´ 3URFHHGLQJV�RI
WKH���WK�$&0�7HFKQLFDO�6\PSRVLXP�RQ�&RPSXWLQJ�6FLHQFH�(GXFDWLRQ������� KWWSV���GRL�RUJ�������������������������

�� $O\VRQ�.OHLQ��³0RUH�WKDQ�+DOI�RI�+LJK�6FKRROV�1RZ�2IIHU�&RPSXWHU�6FLHQFH��%XW�,QHTXLWLHV�3HUVLVW�´ (GXFDWLRQ�:HHN
�1RYHPEHU����������
KWWSV���ZZZ�HGZHHN�RUJ�WHDFKLQJ�OHDUQLQJ�PRUH�WKDQ�KDOI�RI�KLJK�VFKRROV�QRZ�RIIHU�FRPSXWHU�VFLHQFH�EXW�LQHTXLWLHV�SHUVLVW���
������

�

https://aiindex.stanford.edu/wp-content/uploads/2021/11/2021-AI-Index-Report_Master.pdf
https://doi.org/10.1145/2839509.2844605
https://www.edweek.org/teaching-learning/more-than-half-of-high-schools-now-offer-computer-science-but-inequities-persist/2021/11
https://www.edweek.org/teaching-learning/more-than-half-of-high-schools-now-offer-computer-science-but-inequities-persist/2021/11
https://www.edweek.org/teaching-learning/more-than-half-of-high-schools-now-offer-computer-science-but-inequities-persist/2021/11


Ɣ &RQGXFW�D�VWXG\�RQ�H[LVWLQJ�&6�DQG�RWKHU�PXOWLGLVFLSOLQDU\�HGXFDWLRQ�SURJUDPV�UHODWHG�WR
$,�QDWLRQDOO\�WR�XQGHUVWDQG�HTXLW\�DQG�LQFOXVLRQ�LVVXHV�VR�DV�WR�LQIRUP�WKH�GHYHORSPHQW
RI�$,�HGXFDWLRQ�

Ɣ (QVXUH�H[HFXWLYH�EUDQFK�SROLFLHV�RQ�$,�DUH�FRPPXQLFDWHG�FOHDUO\�WR�WKH�SXEOLF��ZLWK
GLVFXVVLRQ�RI�WKHLU�SRVVLEOH�LPSDFWV�RQ�VRFLHW\�DQG�RQ�FRPPXQLWLHV�

$V�OHDG�DXWKRUV��ZH�SURXGO\�VXEPLW�WKLV�UHVSRQVH�RQ�EHKDOI�RI�RXU�FROOHDJXHV�DQG�WKH�6WDQIRUG
,QVWLWXWH�IRU�+XPDQ�&HQWHUHG�$UWLILFLDO�,QWHOOLJHQFH��+$,��

0LFKHOH�(ODP
:LOOLDP�5REHUWVRQ�&RH�3URIHVVRU�RI
+XPDQLWLHV��6WDQIRUG�8QLYHUVLW\
)DFXOW\�$VVRFLDWH�'LUHFWRU��6WDQIRUG�,QVWLWXWH
IRU�+XPDQ�&HQWHUHG�$UWLILFLDO�,QWHOOLJHQFH
�+$,�

5RE�5HLFK
3URIHVVRU�RI�3ROLWLFDO�6FLHQFH��6WDQIRUG
8QLYHUVLW\
)DFXOW\�$VVRFLDWH�'LUHFWRU��6WDQIRUG�,QVWLWXWH
IRU�+XPDQ�&HQWHUHG�$UWLILFLDO�,QWHOOLJHQFH
�+$,�

��


