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In the following article I want to propose the idea of 
D�SDUDQRLG�PDFKLQH��LQ�RUGHU�WR�UHȵHFW�RQ�VRPH�RI�
today’s developments in digital cultures. Starting from 
the assumption that we experience a shift from mass 
media to social media, I will show how paranoia can 
provide a diagnostic tool to analyze such a transfor-
mation. Paranoia as a method helps to shed light on 
the epistemological, technological, ethical, political, 
and aesthetical implications of a (post-)digital world. 
The paranoid machine exposes hidden assumptions in 
computer code and calls for intervention in the narcissist 
and homophilic disposition of digital cultures.
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7KH�GLVFXVVLRQV�KHDUG�WRGD\�DERXW�ȊSRVW�WUXWK�SROLWLFVȋ�DQG�ȊDOWHUQDWLYH�
IDFWVȋ�LQGLFDWH�D�UXSWXUH�LQ�WKH�SXEOLF�GHEDWH��(YHQ�WKRXJK�WKH�PRGHUQ�
PDVV�PHGLD��SUHVV��UDGLR��WHOHYLVLRQ��KDYH�DOZD\V�EHHQ�VXVSHFWHG�RI�PDQLS-
XODWLQJ�WKH�SXEOLF�VSKHUH��WKHLU�SRVLWLRQ�DV�D�FRPPRQ�IUDPH�RI�UHIHUHQFHȃ
RQH�WKDW�WKH�SXEOLF�FRXOG�DɝUP��VLOHQWO\�DFFHSW��RU�RSHQO\�FRQWHVWȃZDV�
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KDUGO\�HYHU�FDOOHG�LQWR�TXHVWLRQ��:LWK�WKH�ULVH�RI�VRFLDO�PHGLD��WKLV�VLWXDWLRQ�
KDV�IXQGDPHQWDOO\�FKDQJHG��DWWHPSWV�WR�UH�VLQJXODUL]H�DQG�GHFRQVWUXFW�
WKH�PDVV�PHGLD�LQWR�ȊQHZ�FROOHFWLYH�DVVHPEODJHV�RI�HQXQFLDWLRQȋ��*XDWWDUL�
΄ΌΌΉ��΅ΉΆ��KDYH�JLYHQ�ZD\�WR�QHZ�PHGLD�SUDFWLFHV��ZKLFK�DUH�FKDUDFWHUL]HG�
E\�D�GHVLUH�IRU�SDUWLFLSDWLRQ��LPPHGLDWLVP��DQG�FRQQHFWHGQHVV��VHH�'LMFN�
΅΃΄Ά���$V�D�FRQVHTXHQFH��WKH�SXEOLF�VSKHUH��SUHYLRXVO\�PHGLDWHG�E\�PDVV�
PHGLD��KDV�GLVVROYHG�LQWR�D�ZLGH�UDQJH�RI�SULPDULO\�LQWHUQHW�EDVHG�PHGLD�
RXWOHWV��:KLOH�VXFK�D�VKLIW�IURP�PDVV�PHGLD�WR�VRFLDO�PHGLD�ZDV�IRU�D�ORQJ�
WLPH�KDLOHG�DV�D�QHFHVVDU\�VWHS�WRZDUGV�PRUH�GHPRFUDF\��UHFHQW�FULWLTXHV�
KDYH�ZDUQHG�RI�D�UHVXOWLQJ�ȊGHFOLQH�RI�V\PEROLF�HɝFLHQF\ȋ��'HDQ�΅΃΄΃��Έ�ȃ
WKDW�LV��D�FROODSVH�RI�D�FRPPRQ�IUDPH�RI�UHIHUHQFH��FHQWUDO�WR�GHPRFUDWLF�
QHJRWLDWLRQ�SURFHVVHV��ΖQ�WKLV�VHQVH��DQ�HPHUJLQJ�WHQVLRQ�FDQ�EH�ZLWQHVVHG�
EHWZHHQ�WKH�LGHD�RI�DQ�RSHQ�SXEOLF�DQG�KRPRSKLOLF�WHQGHQFLHV��IRVWHUHG�E\�
DOJRULWKPLF�WHFKQRORJLHV�WKDW�ZRUN�E\�VXEGLYLGLQJ�SHRSOH�LQWR�FORVHG�VHWV�
RI�SHUVRQDO�LQWHUHVWV��SROLWLFDO�YLHZV��RU�VH[XDO�RULHQWDWLRQV��VHH�&KXQ�΅΃΄Ό���
7KH�GRZQVLGH�RI�SDUWLFLSDWLRQ�EDVHG�PHGLD�VHHPV�WR�EH�D�VRFLHW\�WKDW�KDV�
EHHQ�VSOLQWHUHG�LQWR�IUDJPHQWDU\��QHWZRUNHG�SXEOLFV��VHH�9DUQHOLV�΅΃΃΋��

7KH�LQFUHDVLQJ�VLJQLȴFDQFH�RI�D΍HFW��HPRWLRQ��DQG�VHQWLPHQW�LQ�GHFLVLRQ�
PDNLQJ�SURFHVVHV�LV�V\PSWRPDWLF�IRU�DQ�HUD�FKDUDFWHUL]HG�DV�D�WLPH�RI�
LQIRUPDWLRQ�RYHUORDG��VHH�$QGUHMHYLF�΅΃΄Ά��΄Έ���3DUDQRLD��LQ�WKLV�UHJDUG��FDQ�
EH�VHHQ�DV�D�VSHFLȴF�PRGH�RI�NQRZOHGJH��ZKLFK�GLVHQJDJHV�IURP�SUHYDLOLQJ�
RSLQLRQV�DQG�SUHYLRXV�H[SHULHQFHV��7KH�ZRUG�LV�D�FRPSRVLWLRQ�RI�WKH�*UHHN�
ZRUGV�ƍžƎŹ��SDUD���PHDQLQJ�ȊEHVLGH��QH[W�ȋ�DQG�ƊƙƌƏ��QRRV���WKDW�LV�ȊPLQGȋ��
VR�SDUDQRLD�OLWHUDOO\�WUDQVODWHV�LQWR�ȊEHLQJ�QH[W�WR�WKH�PLQG�ȋ�WKHUHE\�
UHȵHFWLQJ�LWV�XVH�WR�GHVFULEH�D�PHQWDO�VWDWH�RI�GHOXVLRQDO�EHOLHI��7KURXJK�
FROODERUDWLYH�ȴOWHULQJ�V\VWHPV��H�J��)DFHERRN��<RX7XEH��7ZLWWHU��D΍HFW�ODGHQ�
RSLQLRQV�DUH�RQ�WKH�ULVH��\LHOGLQJ�SHUVRQDO�EHOLHI�V\VWHPV�WKDW�GL΍HU�IURP�
VR�FDOOHG�H[SHUW�NQRZOHGJH��$V�FDQ�EH�VHHQ�IURP�WKH�H[DPSOH�RI�FOLPDWH�
FKDQJH�GHQLDO��FROODERUDWLYHO\�EDVHG�ȴOWHU�V\VWHPV�SURGXFH�D�SDUDQRLD�WKDW�
KHOSV�XVHUV�WR�IRUP�WKHLU�YLHZV�GHVSLWH�LQGLVSXWDEOH�HYLGHQFH�WR�WKH�FRQ-
WUDU\��ΖQ�IDFW��WKH�ȊIHHOLQJȋ�RI�EHLQJ�LQ�SRVVHVVLRQ�RI�D�ȊVXEYHUVLYHȋ�RU�ȊFRQ-
WURYHUVLDO�WUXWKȋ�LV�DOJRULWKPLFDOO\�LQFLWHG�DQG�PDLQWDLQHG�E\�WKHVH�V\VWHPV�
�VHH�&KXQ�΅΃΅΃���1RZ��SDUDQRLG�GHOXVLRQV�DOVR�IXQFWLRQ�DV�D�VHOI�KHDOLQJ�
PHFKDQLVP��D�UHSDUDWLYH�SURFHVV�WR�FRPSHQVDWH�IRU�D�ORVV�RI�V\PEROLF�
RUGHU�GXH�WR�DQ�RYHUSURGXFWLRQ�RI�PHDQLQJ��7KLV�LV�EHFDXVH�WKH�LGHD�RI�
EHLQJ�WKUHDWHQHG�E\�VRPHRQH�RU�VRPHWKLQJ��H�J���WKH�FOLPDWH�FKDQJH�OREE\��
LV�RIWHQ�HDVLHU�WR�HQGXUH�WKDQ�WKH�IULJKWHQLQJ�IHHOLQJ�RI�QRW�NQRZLQJ�ZKDW�
LV�JRLQJ�RQ�DURXQG�RQHVHOI��L�H���FOLPDWH�FKDQJH�LWVHOI���+HQFH��SDUDQRLD�FDQ�
DUJXDEO\�EH�VHHQ�DV�DQ�DSSURSULDWH�UHVSRQVH�WR�UDGLFDO�LQVHFXULW\ȃDV�DQ�
ȊLQIRUPDWLRQ�SURFHVVLQJ�WHFKQLTXHȋ��&KXQ�΅΃΃Ή��΅ΈΊ��LW�UHIHUV�WR�D�FULWLFDO�
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UHDVVHVVPHQW�RI�WKH�ZRUOG�DURXQG�XV��$V�D�WRRO�RI�GLDJQRVLV�LW�R΍HUV�D�SRV-
VLEOH�DSSURDFK�WR�H[SORUH�DQG�H[SHULHQFH�WKH�ȊFXOWXUDO�GLVWXUEDQFHVȋ��ΖQQLV�
΄ΌΉ·��Ά΄��FXUUHQWO\�LQGXFHG�E\�GLJLWDO�PHGLD�WHFKQRORJLHV�

3DUDQRLD�DV�D�ȊZD\�RI�WKLQNLQJȋ�KDV�HPHUJHG�ZLWK��SRVW��PRGHUQLVP��ΖW�
JHWV�WR�WKH�KHDUW�RI�D�QHZ�ȊVXVSLFLRQȋ�LQ�:HVWHUQ�WKRXJKW��WKDW�WKHUH�LV�D�
PHDQLQJ�XQGHUQHDWK�WKH�PHDQLQJ��RU�D�EHWWHU�LQWHUSUHWDWLRQ�RI�WUDGLWLRQDO�
NQRZOHGJH��VHH�)RXFDXOW�΄ΌΌ΋���$FFRUGLQJ�WR�-DFTXHV�/DFDQ�SDUDQRLD�LV�DQ�
DFWLYLW\�RI�WKH�XQFRQVFLRXV��ZKLFK��LQ�FRQWUDVW�WR�GUHDPV��SURYLGHV�LQWHU-
SUHWDWLRQV�RXW�RI�LWVHOI��VHH�/DFDQ�΄ΌΊΈ��΅ΌΆ���ΖW�RSHUDWHV�DW�WKH�LQWHUIDFH�
RI�GLVFXUVLYH�IXQFWLRQV��KXPDQ�VXEMHFWV��DQG�WHFKQLFDO�PHGLD��$V�D�VHOI�
UHYHDOLQJ�NQRZOHGJH��LW�XOWLPDWHO\�VXEYHUWV�WKH�PRGHUQ�LGHD�RI�D�UHDVRQ�
EDVHG��PDVV�PHGLDWHG��DOO�HQFRPSDVVLQJ�SXEOLF��DQG�LQVWHDG�SURGXFHV�D�
ȊSRVWPRGHUQ�DXGLHQFHKRRGȋ��$QJ�΄ΌΌΉ��ΉΊ���&RQVHTXHQWO\��WKH�LPDJLQDU\�
UHDOP�JDLQV�WKH�XSSHU�KDQG�RYHU�V\PEROLF�SURFHVVHV��D�VKLIW�WKDW�KDV�
WUHPHQGRXV�FRQVHTXHQFHV�RQ�KRZ�ZH�VHH�DQG�DFW�LQ�WKH�ZRUOG��Ȋ&UX-
FLDOO\��WKH�VDPH�LPDJH�FDQ�IRVWHU�ERWK�EHOLHI�DQG�PLVWUXVW�ȋ�DV�:HQG\�&KXQ�
H[SODLQV�LQ�UHODWLRQ�WR�SLFWXUHV�WKDW�KDYH�EHHQ�XVHG�WR�UHJLVWHU�WKH�H΍HFWV�
RI�JOREDO�FOLPDWH�FKDQJH��VHH�&KXQ�΅΃΄΋���:KDW�ZH�DUH�GHDOLQJ�ZLWK�WRGD\�
LV�D�SDUDQRLG�UHDGLQJ�RI�IDFWV�SUHYLRXVO\�EHOLHYHG�WR�EH�FHUWDLQ��7KH�UHVXOW�
FDQ�EH�VHHQ�LQ�D�ULVH�RI�XQFHUWDLQW\�LQ�GLJLWDO�FXOWXUHV��ȴUVW��RQ�WKH�SDUW�RI�
KXPDQV��ZKR��LQ�WKH�IDFH�RI�GDWDȴFDWLRQ�SURFHVVHV��PDFKLQH�OHDUQLQJ�DQG�
QHWZRUNHG�PHGLD��DFWXDOO\�VHH�WKHPVHOYHV�FRQIURQWHG�ZLWK�WKH�GDQJHU�RI�
GLVDSSHDULQJ�ȊOLNH�D�IDFH�GUDZQ�LQ�VDQG�DW�WKH�HGJH�RI�WKH�VHDȋ��)RXFDXOW�
΄ΌΌ·��Ά΋Ί���6HFRQG��RQ�WKH�SDUW�RI�PDFKLQHV��ZKLFK�DUH�XOWLPDWHO\�WUDSSHG�
LQ�WKH�VDPH�LPDJLQDU\�DV�ZH�KXPDQV��3DUDQRLD�DV�D�GLDJQRVWLF�WRRO�FRXOG�
KHOS�H[SORUH�WKLV�FRQQHFWLRQ�EHWZHHQ�WKH�KXPDQ�DQG�WKH�PDFKLQH�LQ�WKH�
WHFKQRORJLFDO�XQFRQVFLRXV�

Paranoia as Method
(YHQ�WKRXJK�WKH�WUDQVLWLRQ�IURP�RQH�PHGLD�V\VWHP�WR�DQRWKHU�LV�QRW�
FKDUDFWHUL]HG�E\�D�FOHDU�FXW�EUHDN��EXW�UDWKHU�E\�D�ORQJ�WHUP�SURFHVV��
GXULQJ�ZKLFK�WKH�ȊROGȋ�PHGLD�DUH�VXEODWHG�DQG�WUDQVIRUPHG�E\�ȊQHZȋ�
PHGLD�IRUPDWV��VHH�%ROWHU�*UXVLQ�΄ΌΌΌ���LW�FDQ�KDYH�GUDVWLF�H΍HFWV�RQ�WKH�
FXOWXUDO�IRUPDWLRQ�RI�VRFLHW\��DQG��FRQVHTXHQWO\��RQ�RXU�XQGHUVWDQGLQJ�RI�
WKH�ZRUOG�DURXQG�XV��)ULHGULFK�.LWWOHU��LQ�WKLV�UHJDUG��ZDV�LQWHUHVWHG�LQ�KRZ�
GLJLWDO��WKDW�LV�GLVFUHWH��PHGLD�HPHUJHG�DW�WKH�HQG�RI�WKH�QLQHWHHQWK�DQG�
EHJLQQLQJ�RI�WKH�WZHQWLHWK�FHQWXULHV�DQG�SXVKHG�DJDLQVW�WKH�WUDGLWLRQDO�
(XURSHDQ�XQGHUVWDQGLQJ�RI�D�OHWWHUHG�VRFLHW\��Ȋ3HUKDSV�WKH�PRVW�VWULNLQJ�
WKLQJ�DERXW�.LWWOHUȇV�DQDO\VLV�RI�WKH�GLVFRXUVH�QHWZRUN�RI�΄Ό΃΃�LV�ZKDW�LW�LV�
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VDLG�WR�UHSODFH��7KH�GLVFRXUVH�QHWZRUN�RI�΄΋΃΃�LV�FHQWUHG�RQ�WKH�XQLYHU-
VDO�SULQFLSOH�RI�ZKDW�PLJKW�EH�FDOOHG�RUDOL]HG�ZULWLQJȋ��&RQQRU�΅΃΄Έ��΄΅Ό���
.LWWOHUȇV�DWWDFN�RQ�RXU�WUDGLWLRQDO�XQGHUVWDQGLQJ�RI�UHDGLQJ��ZULWLQJ��DQG�
OLWHUDF\�LV�LQWHQGHG�DV�D�OLEHUDWLRQ�IURP�FRQYHQWLRQDO�KHUPHQHXWLFV��ZKLFK�
LPSRVHV�PHDQLQJ�RQ�DOO�IRUPV�RI�FRPPXQLFDWLRQ��)RU�KLP��WKH�FDSDFLW\�
RI�GLJLWDO�WHFKQRORJLHV�WR�DXWRPDWLFDOO\�VWRUH�GDWD�RQ�D�ODUJH�VFDOH�KDV�
XQGHUPLQHG�WKH�ȊDXGLWRU\�KDOOXFLQDWLRQȋ��.LWWOHU�΄ΌΌ΃��΄ΆΊ��RI�HDUO\�PRGHUQ�
WLPHV��WKHUHE\�FRPSOHWLQJ�WKH��QRW�VR��QHZ�PHGLD�V\VWHP�

:LWK�WKH�LQWURGXFWLRQ�RI�HOHFWURQLF�PHGLD��WKH�ODVW�UHPDLQV�RI�D�ȴFWLRQDO�
VSHHFK�V\VWHP�ZHUH�WUDQVIRUPHG�LQWR�DQ�DXWRPDWHG�ZULWLQJ�V\VWHP��
\LHOGLQJ�D�SDUDQRLG�PDFKLQH�WKDW�ȊRSHUDWHV�OLNH�DQ�LQWHJUDWHG�V\VWHP�RI�DOO�
WKH�GDWD�VWRUDJH�GHYLFHV�WKDW�UHYROXWLRQL]HG�UHFRUGLQJ�FLUFD�΄Ό΃΃ȋ��.LWWOHU�
΄ΌΌ΃��΅Ό΋I����:LWKLQ�WKLV�PDFKLQH��HYHU\WKLQJ�WKDW�FDQ�EH�UHFRUGHG�JDLQV�
PHDQLQJ�DQG��DV�D�FRQVHTXHQFH��ORVHV�DQ\�VSHFLȴF��WKDW�LV�KHUPHQHXWLF��
IRUP�RI�PHDQLQJ��7KH�PDFKLQH�SHUIRUPV�IXQFWLRQV�VLPLODU�WR�WKH�SV\FKLF�
DSSDUDWXV��ZKLFK�FRQVWDQWO\�UHJLVWHUV�DQG�SURFHVVHV�VHQVRU\ȃWKDW�LV�
GDWDȃLQSXW��VHH�)UHXG�΄ΌΉ΃���ΖW�LV�WKHUHIRUH�QR�FRLQFLGHQFH�WKDW�WKH�FOLQLFDO�
GLDJQRVLV�RI�SDUDQRLD�FDPH�XS�DW�WKH�VDPH�WLPH�DV�SV\FKRDQDO\VLV�GLV-
FRYHUHG�WKH�XQFRQVFLRXV�PLQG��ΖQ�SV\FKRDQDO\VLV��ZKLFK�DURXVHG�SXEOLF�
DWWHQWLRQ�ZLWK�WKH�SURVSHFW�RI�EHLQJ�DEOH�WR�FDSWXUH�DQG�LQWHUSUHW�IRUPHUO\�
XQLQWHOOLJLEOH�SKHQRPHQD��VXFK�DV�GUHDPV��GHOXVLRQV��RU�KXPDQ�VH[XDOLW\��
WKH�XQFRQVFLRXV�LV�XQGHUVWRRG�DV�D�UHOHQWOHVV�ZULWLQJ�V\VWHP��FRQVWDQWO\�
UHJLVWHULQJ�WKH�FXOWXUDO�PDQLIHVWDWLRQV�RI�WKH�RXWVLGH�ZRUOG��VHH�)UHXG�
΄ΌΉ΄���%\�WDNLQJ�SDUW�LQ�WKLV�ZRUOG��WKH�KXPDQ�VXEMHFW�JHWV�VSOLW�LQWR�D�VXE-
MHFW�RI�HQXQFLDWLRQ�DQG�D�VXEMHFW�RI�XWWHUDQFH��WKDW�LV�D�VXEMHFW�ZKLFK�LV�QRW�
PHUHO\�FRQVWLWXWHG�E\�DQ�LQQHU�FRQVFLRXVQHVV��EXW�DOVR�E\�DQ�H[WHUQDO�RWKHU�
WKDW�LV�VSHDNLQJ�DQG�ZULWLQJ�ZLWKLQ�XV�

7HFKQLFDOO\�VSHDNLQJ��VXFK�DQ�$XIVFKUHLEHV\VWHP��LQVFULSWLRQ�RU�ZULWLQJ�
GRZQ�V\VWHP���D�WHUP�.LWWOHU�ERUURZHG�IURP�WKH�ZRUOGȇV�PRVW�IDPRXV�
SDUDQRLDF��'DQLHO�3DXO�6FKUHEHU��FRPHV�WR�IXOȴOOPHQW�ZLWK�HOHFWURQLF�PHGLD��
ZKLFK�PDNH�LW�SRVVLEOH�WR�DXWRPDWLFDOO\�UHFRUG��SURFHVV��DQG�WUDQVPLW�
PHGLD�FRQWHQW��$QG�ZLWK�FRPSXWHU�PHGLDWHG�FRPPXQLFDWLRQ�WKH�ELIXU-
FDWLRQ�RI�PHGLD�LQWR�GL΍HUHQW�IRUPDWV��WH[W��DXGLR��LPDJHV��FRPHV�WR�D�ORJ-
LFDO�HQG��VLQFH�WKH�FRPSXWHU�DV�XQLYHUVDO�PDFKLQH�DOORZV�IRU�ȊD�WRWDO�PHGLD�
OLQN�RQ�D�GLJLWDO�EDVHȋ��.LWWOHU�΄ΌΌΌ��΅���ΖW�LV��WKHUHIRUH��D�ZHOO�NQRZQ�IDFW�WKDW�
.LWWOHUȇV�ODUJHU�QDUUDWLYH�LV�JHDUHG�WRZDUGV�D�SRWHQWLDO�GLVFRXUVH�QHWZRUN�
RI�΅΃΃΃��ZKLFK�SURFHHGV�WR�LQWHJUDWH�DOO�RI�WKH�IRUPHU�PHGLD�V\VWHPV�DQG��
DV�D�FRUROODU\�RI�LW��UHSODFHV�KXPDQ�DJHQWV�DV�PHGLDWRUV�RI�WHFKQRORJLFDO�
FRPPXQLFDWLRQ��ΖQ�WKLV�OLQH�RI�WKRXJKW��UHFHQW�GHEDWHV�DERXW��SRVW�
GLJLWDO�FXOWXUHV�DUH�FKDUDFWHUL]HG�E\�WKH�IHDU�WKDW�KXPDQ�VXEMHFWV�EHJLQ�WR�
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GLVLQWHJUDWH�LQ�DOJRULWKPLF�FLUFXLWV��Ȋ7KH�GLVSODFHPHQW�RI�WKH�KXPDQ�DV�WKH�
SULPDU\�DJHQW�RI�FKDQJH�LQ�WKH�ZRUOG�LV�WKXV�FRLQFLGHQW�ZLWK�WKH�LQFUHDVLQJ�
H[WHQVLRQ�RI�WHFKQLFDO�HQYLURQPHQWV�WKDW�PDQDJH�VRFLDO�DQG�HFRQRPLF�
OLIHȋ��5RVVLWHU�΅΃΄Ί���ΖQ�D�ZRUOG�RI�PDFKLQLF�FRQWURO�DQG�JRYHUQDQFH��LQIRU-
PDWLRQ�LV�ȴOWHUHG�RXW�RI�DQ�HYHU�JURZLQJ�GDWD�VWUHDP��ZKLOH�WKH�DOJRULWKPV�
UHTXLUHG�IRU�WKLV�DUH�ODUJHO\�XQLQWHOOLJLEOH�WR�KXPDQ�VXEMHFWVȃZLWK�WKH�
H΍HFW�WKDW�WKHLU�SDUDQRLD�LQFUHDVHV�DFFRUGLQJO\�

)ROORZLQJ�WKLV��WKH�FRQFHSW�RI�SDUDQRLD�PD\�VHUYH�DV�D�PHWKRG�WR�DQDO\]H�
WKH�FXOWXUDO�VKLIW�FDXVHG�E\�GLJLWDO�PHGLD�WHFKQRORJLHV��$FFRUGLQJ�WR�1HG�
5RVVLWHU��SDUDQRLD�FDQ�EH�GHSOR\HG�ȊDV�D�GLDJQRVWLF�GHYLFH�WKDW�PLJKW�DVVLVW�
RXU�SROLWLFDO�DQG�VXEMHFWLYH�RULHQWDWLRQ�LQ�ZRUOGV�RI�DOJRULWKPLF�JRYHUQDQFH�
DQG�GDWD�HFRQRPLHVȋ��΅΃΄Ί��Ό΃���ΖQ�OLJKW�RI�%LJ�'DWD��6PDUW�&LWLHV�DQG�WKH�
ΖQWHUQHW�RI�7KLQJV��F\EHUQHWLF�FRQWURO�LV�QR�ORQJHU�VFLHQFH�ȴFWLRQ��EXW�SDUW�
RI�RXU�HYHU\GD\�UHDOLW\��+HQFH��QHZ�FRSLQJ�VWUDWHJLHV�KDYH�WR�EH�IRXQG�LQ�
RUGHU�WR�GHDO�ZLWK�DQ�LQFUHDVLQJO\�FRPSOH[�HQWDQJOHPHQW�EHWZHHQ�KXPDQ�
DQG�QRQ�KXPDQ�HQWLWLHV��1RW�RQO\�GRHV�WKH�H[LVWLQJ�FRRUGLQDWH�V\VWHP�JHW�
WXUQHG�XSVLGH�GRZQ��EXW�QHZ�UHDOLWLHV�HPHUJHȃD�SURFHVV�WKDW�FRUUHVSRQGV�
WR�WKH�FUHDWLYH�DQG�SURGXFWLYH�PRPHQWXP�RI�SDUDQRLD��VHH�/DFDQ�΄ΌΆΆ���
3DUDQRLD�LV�WKHUHIRUH�QRW�OLPLWHG�WR�LWV�GLDJQRVWLF�IXQFWLRQ��EXW�FDQ�DOVR�EH�
VHHQ�DV�D�WHFKQLTXH�WR�DSSUHKHQG�DQG�JUDVS�WKH�FUXPEOLQJ�RI�WKH�ORQJ-
VWDQGLQJ�GLFKRWRP\�EHWZHHQ��KXPDQ��FXOWXUH�DQG��QRQ�KXPDQ��WHFKQRORJ\��
ΖW�PLJKW�KHOS�XV�WR�DFFHSW�WKH�WHFKQRORJLFDO�XQFRQVFLRXV��ZKLFK��E\�YLUWXH�
RI�WKH�DIRUHPHQWLRQHG�VHOI�UHYHDOLQJ�PHFKDQLVP�RI�SDUDQRLD��KDV�DOUHDG\�
VKRZQ�LWVHOI�LQ�D�QXPEHU�RI�SV\FKRSDWKRORJLFDO�FDVHV��PHGLD�UHSRUWV��FRXUW�
GHFLVLRQV��DQG�OLWHUDU\�ZRUNV�RYHU�WKH�ODVW�΅΃΃�\HDUV��VHH�6FRQFH�΅΃΄Ό���
6XFK�D�EURDG�UHDGLQJ�RSHQV�XS�D�QHZ�SHUVSHFWLYH��IRU�/DFDQ��DOO�NQRZOHGJH�
LV�HYHQWXDOO\�LQMHFWHG�ZLWK�SDUDQRLD��EHFDXVH�NQRZOHGJH�LV�IRXQGHG�RQ�
ULYDOU\�DQG�FRPSHWLWLRQ��7KLV�LV�DOVR�WKH�UHDVRQ�ZK\�ȊDOO�KXPDQ�NQRZOHGJH�
VWHPV�IURP�WKH�GLDOHFWLF�RI�MHDORXV\��ZKLFK�LV�D�SULPRUGLDO�PDQLIHVWDWLRQ�
RI�FRPPXQLFDWLRQȋ��/DFDQ�΄ΌΌΆ��ΆΌ���%\�GHVLULQJ�WKH�REMHFW�RI�WKH�RWKHUȇV�
GHVLUH��ZH�JDLQ�NQRZOHGJH�RI�WKH�ZRUOG��D�SURFHVV�WKDW�HYHQWXDOO\�KHOSV�
XV�WR�RYHUFRPH�WKH�VHOI�UHIHUHQWLDO�QDWXUH�RI�RXU�LQGLYLGXDO�ZRUOG�YLHZV��ΖW�
LV�LPSRUWDQW��KRZHYHU��WR�NHHS�LQ�PLQG�WKDW�VXFK�D�SDUDQRLDF�NQRZOHGJH��
ZKLFK�LV�FRQVWLWXWLYH�WR�NQRZOHGJH�SURGXFWLRQ��GL΍HUV�IURP�SDUDQRLG�
LQTXLU\�DV�RQO\�ȊRQH�NLQG�RI�FRJQLWLYH�D΍HFWLYH�WKHRUHWLFDO�SUDFWLFH�DPRQJ�
RWKHU��DOWHUQDWLYH�NLQGVȊ��6HGJZLFN�΅΃΃Ά��΄΅Ή���ΖQ�VXFK�D�QDUURZ�UHDGLQJ��
SDUDQRLD��ZKLFK�RIWHQ�UHPDLQV�SX]]OLQJ�DQG�LQFRPSUHKHQVLEOH�WR�WKH�
LQGLYLGXDO�VXEMHFW��SUHVHQWV�PHUHO\�RQH�DPRQJ�PDQ\�RWKHU�ZD\V�RI�
SURGXFLQJ�NQRZOHGJH�
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7KH�GRZQVLGH�RI�D�RQH�GLPHQVLRQDO�XQGHUVWDQGLQJ�RI�FRPPXQLFDWLRQ�
SURFHVVHV�FDQ�FXUUHQWO\�EH�VHHQ�LQ�RXU�GHDOLQJ�ZLWK�VRFLDO�PHGLD��7KH�
RIWHQ�TXRWHG�ȊȴOWHU�EXEEOHVȋ�DQG�ȊHFKR�FKDPEHUȋ�LQGLFDWH�D�GHHSO\�QDUFLV-
VLVWLF�ZD\�RI�WKLQNLQJ�GLJLWDO�FXOWXUHVȃQDUFLVVLVWLF�EHFDXVH�RI�WKH�UHJUHVVLYH�
LGHQWLW\�SROLWLFV�XQGHUO\LQJ�QRW�RQO\�PHGLD�SUDFWLFHV��EXW�DOVR�RXU�HYHU\GD\�
LQWHUDFWLRQ��

ΖQ�WKLV�ZRUOG�WKH�TXHVW�IRU�SOHDVXUHȃQRW�FROOHFWLYH�KDSSLQHVVȃKDV�
UHSODFHG�WKH�DVSLUDWLRQ�WR�WUXWK��$QG�EHFDXVH�SV\FKRDQDO\VLV�LV�
FRPPLWWHG�WR�WKH�VHDUFK�IRU�VHOI�WUXWK��LW�KDV�FRPH�LQWR�FRQWUDGLFWLRQ�
ZLWK�WKH�GXDO�WHQGHQF\�WRZDUGV�KHGRQLVP��RQ�WKH�RQH�KDQG��DQG�
UHWUHDW�LQWR�LGHQWLW\��RQ�WKH�RWKHU���5RXGLQHVFR�΅΃΄·��Ά�

ΖQVWHDG�RI�XVLQJ�PHGLD�WHFKQRORJLHV�WR�DFWXDOO\�JHW�LQ�WRXFK�ZLWK�HDFK�
RWKHU��ZH�VHHPLQJO\�UHPDLQ�WUDSSHG�LQ�DQ�LPDJLQDU\�RI�EHLQJ�FRQQHFWHG��
8QDEOH�WR�H[SHULHQFH�WKH�FROOHFWLYH�VWUXFWXUH�RI�VRFLDO�QHWZRUNV��ZH�DUH�
DVVXPHG�WR�EH�FDXJKW�LQ�RXU�UHVSHFWLYH�UHDOLWLHV��+RZHYHU��WKH�TXHVWLRQ�
UHPDLQV�ZKHWKHU�WHFKQLFDO�PHGLD�KDYH�WUXO\�EHHQ�UHVSRQVLEOH�IRU�LVRODWLQJ�
KXPDQ�VXEMHFWV��DV�PDQ\�FXOWXUDO�SHVVLPLVWLF�DFFRXQWV�FODLP��FI��0RUR]RY�
΅΃΄΄��&DUU�΅΃΄΄��7XUNOH�΅΃΄Ά���RU�LI�WKLV�SHUFHLYHG�HVWUDQJHPHQW�LV�LQ�IDFW�DQ�
H΍HFW�RI�WKH�YHU\�GLVFRXUVH�DURXQG�PHGLD�WHFKQRORJLHV��ΖQ�WKLV�VHQVH��WKH�
WHFKQRORJ\�VX΍HUV�IURP�WKH�VDPH�DOLHQDWLQJ�H΍HFWV�FDXVHG�E\�D�UHVWULFWLYH�
PHGLD�XQGHUVWDQGLQJ��QRW�DEOH�WR�UHDOL]H�LWV�IXOO�SRWHQWLDO��$VVXPLQJ�WKDW�
Ȋ>W@KH�V\PEROLF�ZRUOG�LV�WKH�ZRUOG�RI�WKH�PDFKLQHȋ��/DFDQ�΄ΌΌ΄��·Ί���D�
SDUDQRLG�WKLQNLQJ�PDFKLQH�PLJKW�EH�D�VXLWDEOH�WRRO�WR�H[SORUH�VRPH�RI�WKH�
LVVXHV�DULVLQJ�IURP�WKLV�DOLHQDWLRQ�DQG�WR�KROG�RXW�WKH�SURVSHFW�RI�D�FULWLFDO�
UH�HYDOXDWLRQ�RI�RXU�VRFLR�WHFKQLFDO�ZRUOG��ΖQ�WKH�IROORZLQJ��Ζ�WKHUHIRUH�
ZDQW�WR�SURSRVH�ȴYH�WKHVHV�RQ�WRGD\ȇV�PHGLD�SDUDQRLD�LQ�UHODWLRQ�WR�GLJLWDO�
FXOWXUHV�

Five Theses
�΄��7KH�ȴUVW�LV�HSLVWHPRORJLFDO�DQG�GHOLQHDWHV�PHGLD�WKHRU\ȇV�IDVFLQDWLRQ�
ZLWK�SDUDQRLG�PRGHV�RI�NQRZOHGJH��3DUDQRLD�KDV�EHHQ�DQ�REMHFW�RI�VWXG\�
LQ�QXPHURXV�PHGLD�WKHRUHWLFDO�ZRUNV�DQG�KDV�WKXV�EHHQ�DQ�LQȵXHQWLDO�
XQGHUFXUUHQW�LQ�WKLV�EUDQFK�RI�VFLHQFH��H�J���.LWWOHU�΄ΌΌ΃��&KXQ�΅΃΃Ή��
.UDXVH�0HWHOLQJ�6WDX΍�΅΃΄΄��6FRQFH�΅΃΄Ό���ΖW�FDQ��LQ�IDFW��EH�VHHQ�DV�ȊWKH�
ȴUVW�WRSRV�RI�PHGLD�VWXGLHVȋ��$QJHUHU�+ROO�΅΃΄·���HVSHFLDOO\�EHFDXVH�WKH�
GLVFRXUVH�DURXQG�PHGLD�WHFKQRORJLHV�LV�UHODWHG�WR�WKH�HSLVWHPRORJLFDO�
SUREOHP�RI�EHLQJ�XQDEOH�WR�SURYLGH�D�FRQFOXVLYH�DQVZHU�WR�WKH�TXHVWLRQ�RI�
ZKHWKHU��LQWHU��VXEMHFWLYHO\�H[SHULHQFHG��L�H���PHGLDWHG��NQRZOHGJH�LV�QRW�
XOWLPDWHO\�FRQWULYHG�DQG�ȵDZHG��WKHUHE\�LQWURGXFLQJ�DQ�XQFHUWDLQW\�DQG�
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RQWRORJLFDO�VXVSLFLRQ��ZKLFK�LV�FRQVWLWXWLYH�IRU�PHGLD�WKHRU\��VHH�*UR\V�
΅΃΄΅���ΖQ�FRQVHTXHQFH��LI��LQ�DQ�LQFUHDVLQJO\�PHGLDWHG�WLPH��DOO�DWWHPSWV�
WR�HVWDEOLVK�WUXWK�DUH�GULYHQ�E\�D�SDUDQRLG�PRGH�RI�NQRZOHGJH��WKHQ�WKH�
TXHVWLRQ�RI�KRZ�ZH�FDQ�WDNH�D�FULWLFDO�GLVWDQFH�WRZDUGV�LW�DULVHV��ΖQ�RWKHU�
ZRUGV��KRZ�FDQ�ZH�GHȴQH�SDUDQRLD�DQG��DW�WKH�VDPH�WLPH��DFFHSW�RXU�RZQ�
SDUDQRLG�SRVLWLRQ"�7KLV�LV�D�FHQWUDO�SUREOHP�LQ�/DFDQȇV�WKHRUHWLFDO�ZRUN��
ZKLFK�GLVWLQJXLVKHV�LWVHOI�E\�WKH�DWWHPSW�WR�ȴQG�D�GHȴQLWLRQ�RI�GHOXVLRQ�WKDW�
LQFOXGHV�WKH�RQH�GHȴQLQJ�LW��VHH�.LWWOHU�΅΃΄Ά��ΊΉ���7KH�GLDOHFWLFDO�UHODWLRQ�
EHWZHHQ�NQRZOHGJH�DQG�SDUDQRLD�FDQQRW�EH�VROYHG�ZLWK�UHIHUHQFH�WR�D�
VXSHULRU�WUXWK��EHFDXVH�VXFK�DQ�DVVHUWLRQ�LV�LQ�LWVHOI�GHOXVLRQDO��VHH�.XSNH�
΅΃΄΅���+HQFH��IRU�/DFDQ��DOO�NQRZOHGJH�LV�IXQGDPHQWDOO\�SDUDQRLDFȃDQG�QRW�
VLPSO\�SDUDQRLGȃEHFDXVH�LW�LV�DOZD\V�KDXQWHG�E\�WKH�XQNQRZQ��RU�UDWKHU��
WKH�QRW�\HW�NQRZQ��7KLV�/DFDQLDQ�SDUDGR[�DOVR�VXEYHUWV�WKH�FRQYHQWLRQDO�
XQGHUVWDQGLQJ�RI�VFLHQFH��SDUDQRLDF�NQRZOHGJH�GRHV�QRW�FRQVWLWXWH�XQLYHU-
VDO��EXW�GL΍HUHQW��LQWHUSUHWDWLRQV�RI�UHDOLW\��VHH�6FKPLGJHQ�΅΃΄Ά���ΖW�LV�WKHUH-
IRUH�RQO\�FRQVLVWHQW�WKDW�D�GLVFLSOLQH�ZKLFK�ZDQWV�WR�JR�EH\RQG�6FLHQFH�DQG�
7HFKQRORJ\�6WXGLHV�E\�UHYHDOLQJ�WKH�PDQ\�KLGGHQ�OD\HUV�RI�FRPPXQLFDWLRQ�
SURFHVVHV�GHSLFWV�PHGLD�WHFKQRORJLHV�DV�XQFRQVFLRXV��\HW�KLVWRULFDO��
RUGHULQJ�V\VWHPV�RI�GLVFRXUVH�QHWZRUNV�DQG��DV�D�FRQVHTXHQFH��IXHOV�WKH�
ȵDPHV�RI�SDUDQRLG�VSHFXODWLRQ��VHH�7XVFKOLQJ�΅΃΄΄��΄΃΄΍���

�΅��6HFRQGO\��DQ�H[DPLQDWLRQ�RI�SDUDQRLD�DOORZV�XV�WR�DQDO\]H�FXUUHQW�
PHGLD�WHFKQRORJLFDO�GHYHORSPHQWV�LQ�GLJLWDO�FXOWXUHV��VXFK�DV�PDFKLQH�
OHDUQLQJ��QHWZRUN�DQDO\WLFV��DQG�%LJ�'DWD��(YHQ�LI�WKH�ODWWHU�KDV�DWWUDFWHG�D�
ORW�RI�DWWHQWLRQ�LQ�UHFHQW�\HDUV��LW�GRHV�QRW�H[SODLQ�PXFK�ZLWKRXW�WKH�RWKHU�
WZR��)LOWHULQJ�DOJRULWKPV�DUH�ODUJHO\�EXLOW�RQ�SUHPLVHV�WDNHQ�IURP�QHWZRUN�
WKHRU\�DQG�EHFRPH�DXWRPDWHG�DFFRUGLQJ�WR�VHOI�OHDUQLQJ�SURFHVVHV��DOO�RI�
ZKLFK�DUH�ZHOO�VWXGLHG�DQG�GRFXPHQWHG��7KH�PHUH�UHIHUHQFH�WR�EODFN�ER[�
WHFKQRORJLHV�GRHV�QRW�VXɝFH�DV�DQ�H[SODQDWLRQ��DQG�SDUDQRLD�FDQ�R΍HU�
DQ�LQFHQWLYH�WR�ORRN�EHKLQG�WKH�ȊFRPSXWDWLRQDO�FXOWXUDO�SKDQWDVPVȋ�LQ�
UHODWLRQ�WR�GLJLWDO�FXOWXUHV��LQ�SDUWLFXODU�DUWLȴFLDO�LQWHOOLJHQFH�DQG�PDFKLQH�
OHDUQLQJ�DOJRULWKPV��VHH�+DUUHOO�΅΃΄Ά��΄Ό΋Ȃ΅΃΄���6R��JLYHQ�WKH�SV\FKRDQDO\WLF�
LGHD�WKDW�WKH�GLVFRXUVH�RI�WKH��WHFKQRORJLFDO��2WKHU�LV�WKH�GLVFRXUVH�RI�WKH�
XQFRQVFLRXV��ZH�QHHG�WR�GHSOR\�H[LVWLQJ�DQDO\WLFDO�WRROV�WR�ORRN�LQWR�WKH�
ȊVXE�PHGLDO�VSDFHȋ��*UR\V�΅΃΄΅��΄Ί΍���7KH�DELOLW\�WR�VFUXWLQL]H�WKH�WHFKQR-
ORJLFDO�XQFRQVFLRXV��ZKLFK�LV�LQFUHDVLQJO\�LQKDELWHG�E\�D�ZKROH�UDQJH�RI�
DOJRULWKPLFDOO\�JHQHUDWHG�DJHQWV��H�J���QHXUDO�QHWZRUNV��LQWHUQHW�ERWV��ORJLV-
WLFDO�PHGLD���LV�GHHPHG�LPSRUWDQW�LI�ZH�ZDQW�WR�EHWWHU�XQGHUVWDQG�WRGD\ȇV�
ȊKLJK�WHFK�SDUDQRLDȋ�� -DPHVRQ�΄ΌΌ΄��Ά΋���:KLOH�WHFKQR�FDSLWDOLVP�WULHV�WR�
E\SDVV�WKH�WHGLRXV�DQG�RIWHQ�DQQR\LQJ�SURFHVV�RI�VRFLDO�QHJDWLRQV��H�J��
E\�JDLQLQJ�ȊGLUHFW�DFFHVVȋ�WR�KXPDQ�GHVLUHV���WKH�UHYLYDO�DQG�DGDSWLRQ�RI�D�
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ȊSV\FKRDQDO\VLV�RI�WKLQJVȋ��6DUWUH�΄ΌΌ΅��ΊΉΈ��PD\�EH�D�ȴUVW�VWHS�LQWR�WKH�GLV-
FXUVLYH�RUGHU�RI�DQ�LQFUHDVLQJO\�GDWD�GULYHQ�DQG�QHWZRUNHG�ZRUOG��7KLV�LV�
HYHQ�PRUH�LPSRUWDQW��VLQFH�KXPDQV�DQG�PDFKLQHV�DUH�ERWK�VXEMHFWV�RI�WKH�
VDPH�V\PEROLF�UHDOP��0DFKLQHV�DUH�QRW�QHXWUDO��EHFDXVH�WKH\��WRR��SURFHVV�
WKH�VRFLDO�ZRUOG�ZLWK�DOO�LWV�VKRUWFRPLQJV��:KDW�LV�PRUH��WKH\�WKHPVHOYHV�
FDQ�EHFRPH�SDUDQRLG��DV�FDQ�EH�VHHQ�LQ�HDUO\�FRPSXWHU�SURJUDPV��VHH�
&ROE\�΄ΌΊΈ��DV�ZHOO�DV�FXUUHQW�QHXUDO�QHWZRUNV��VHH�*RRJOHȇV�'HHS'UHDP�
HQJLQH��

�Ά��ΖI�SDUDQRLD�OHDGV�WR�VXVSLFLRQ�DQG��DW�WKH�VDPH�WLPH��HQWDLOV�D�ZLOO�WR�
NQRZOHGJH��ZH�DUH��WKLUGO\��FRQIURQWHG�ZLWK�DQ�HWKLFDO�FKDOOHQJH��)LOWHULQJ�
LQIRUPDWLRQ�RXW�RI�GDWD�KDV�DOZD\V�EHHQ�DQ�HVVHQWLDO�SDUW�RI�KXPDQ��DQG�
QRQ�KXPDQ��FRJQLWLRQ��+RZHYHU��WKH�FULWHULD�WR�GHFLGH�ZKDW�WR�LQFOXGH�
DQG�H[FOXGH�DUH�PRUH�DQG�PRUH�KLGGHQ�EHKLQG�FRPSXWDWLRQDO��EXW�DOVR�
LQWHUQDO��UXOHV�ZLWKLQ�WKH�ELJ�WHFK�FRPSDQLHV�GHYHORSLQJ�FXUUHQW�V\VWHPV��
3DWWHUQ�GLVFULPLQDWLRQ��LQ�WKLV�FRQWH[W��LV�XVHG�DV�D�WHFKQLFDO�WHUP�WR�
GHVFULEH�WKH�LPSRVLWLRQ�RI�LGHQWLW\�RQ�LQSXW�GDWD��LQ�RUGHU�WR�ȴOWHU��L�H���WR�
GLVFULPLQDWH��LQIRUPDWLRQ�IURP�WKHP��%XW�IDU�IURP�EHLQJ�D�QHXWUDO�SURFHVV��
WKH�GHOLQHDWLRQ�DQG�DSSOLFDWLRQ�RI�SDWWHUQV�LV�LQ�LWVHOI�D�KLJKO\�SROLWLFDO�
LVVXH��VHH�$SSULFK�HW�DO��΅΃΄Ό���ΖQVWHDG�RI�SURYLGLQJ�D�PRUH�ȊREMHFWLYHȋ�EDVLV�
IRU�GHFLVLRQ�PDNLQJ��ȴOWHU�DOJRULWKPV�UHLQVWDWH�ROG�IRUPV�RI�VRFLDO�VHJUH-
JDWLRQ��VXFK�DV�FODVV��UDFH�DQG�JHQGHU��WKURXJK�GHIDXOWV�DQG�SDUDGLJPDWLF�
DVVXPSWLRQV�DERXW�WKH�KRPRSKLOLF�ȊQDWXUHȋ�RI�FRQQHFWLRQ��+HQFH��DOJR-
ULWKPLFDOO\�HQKDQFHG�V\VWHPV�RI�SDWWHUQ�UHFRJQLWLRQ�SRVH�WKH�VRPHKRZ�
LPSRVVLEOH�TXHVWLRQ�RI�KRZ�WR�GLVFULPLQDWH�ZLWKRXW�EHLQJ�GLVFULPLQDWRU\��
+RZ�FDQ�ZH�ȴOWHU�LQIRUPDWLRQ�RXW�RI�GDWD�ZLWKRXW�UHLQVHUWLQJ�UDFLVW��VH[LVW��
DQG�RWKHU�SUHMXGLFHG�EHOLHIV"�/LNH�KXPDQ�VXEMHFWV��WKHVH�V\VWHPV�DUH�VXE-
RUGLQDWHG�WR�ODQJXDJH��ZLWKRXW�DOZD\V�KDYLQJ�DFFHVV�WR�LWV�PHDQLQJ��7KLV�
EHFRPHV�FOHDU�LQ�QDWXUDO�ODQJXDJH�SURFHVVLQJ��ZKHUH�DXWRPDWLFDOO\�GHULYHG�
VHPDQWLFV�KDYH�EHHQ�VKRZQ�WR�W\SLFDOO\�FRQWDLQ�KXPDQ�EDVHG�ELDVHV��VHH�
&DOLVNDQ�%U\VRQ�1DUD\DQDQ�΅΃΄Ί���+HQFH��WKH�TXHVWLRQ�RI�Ȋ:KR�VSHDNV�ȋ�
ZKLFK�LV�FHQWUDO�WR�WKH�DQDO\VLV�RI�SDUDQRLD��VHH�/DFDQ�΄ΌΌΆ��Έ·���EHFRPHV�
SDUDPRXQW�LQ�D�WLPH�RI�VH[LVW�ERWV��UDFLVW�UHFRPPHQGDWLRQ�V\VWHPV��DQG�
OHWKDO�GURQHV��+HUH��ZHOO�UHVHDUFKHG�FRQFHSWV�RI�WKH�KXPDQLWLHV��VXFK�DV�
LGHQWLW\��PHDQLQJ��RU�VXEMHFWLYLW\��PD\�VKHG�VRPH�OLJKW�RQ�RXU�GLJLWL]HG�DQG�
QHWZRUNHG�ZRUOG�DQG�DOORZ�IRU�DQ�HWKLFDO�SRVLWLRQLQJ�ZLWKLQ�LW�

�·��)RXUWKO\��WKH�LQFUHDVLQJ�OHYHO�RI�F\EHUEXOO\LQJ��KDWH�VSHHFK��UDFLVP�DQG�
VFDSHJRDWLQJ�RQ�VRFLDO�PHGLD�FDQ�EH�VHHQ�DV�LQGLFDWLYH�RI�D�SROLWLFDO�SURE-
OHP��QDPHO\�WKDW�RI�WKH�GHFOLQH�RI�WKH�V\PEROLF�RUGHU�DV�D�FRPPRQ�IUDPH�
RI�UHIHUHQFH��:LWK�WKH�VKLIW�IURP�PDVV�PHGLD�ORJLF��VHH�$OWKHLGH�6QRZ�
΄ΌΊΌ��WR�VRFLDO�PHGLD�ORJLF��VHH�'LMFN�3RHOO�΅΃΄Ά���WKH�PHGLD�WHFKQRORJLFDO�
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FRQGLWLRQV�RI�ZKDW�ZH�XVHG�WR�FDOO�ȊWKH�SXEOLFȋ�KDYH�GUDPDWLFDOO\�FKDQJHG��
:LWK�WKH�D΍HFWLYH�QDWXUH�RI�VRFLDO�PHGLD��ZH�ȴQG�RXUVHOYHV�WKURZQ�EDFN�
LQWR�DQ�LPDJLQDU\�VSKHUH�RI�SDUWLFLSDWLRQ��LQ�D�ZRUOG�RI�LPDJHV�DQG�D΍HFWV�
WKDW�WKUHDWHQV�WR�DEROLVK�SROLWLFDO�SURFHVVHV�DV�FROOHFWLYH�SURFHVVHV�RI�
GHFLVLRQ��DQG�ZRUOG�PDNLQJ��'XH�WR�WKH�RYHUHPSKDVLV�RI�WKH�LPDJLQDU\�
LQ�GLJLWDO�FXOWXUHV�WKH�ȊVRFLDOȋ�JHWV�UHGXFHG�WR�D�SULPDULO\�G\DGLF�VWUXFWXUH�
ZLWK�WKH�H΍HFW�WKDW�WKH�RWKHU�EHFRPHV�WKH�REMHFW�RI�P\�OLELGLQDO�GHVLUH��1RW�
D�FROOHFWLYH�ȊZHȋ�EXW�D�FRQVWDQW�LQYRFDWLRQ�RI�Ȋ\RX�V�ȋ�LV�FRQVWLWXWLYH�IRU�WKH�
FXUUHQW�VWDWH�RI�GLJLWDO�PHGLD��VHH�&KXQ�΅΃΄Ή��΅ΊI����7KH�OLELGR�DV�WKH�PHQWDO�
HQHUJ\�WKDW�LV�H[SUHVVHG�LQ�WKH�IRUP�RI�DWWHQWLRQ��LQWHUHVW�DQG�UHFRJQLWLRQ�
LV�FRQVWDQWO\�EHLQJ�H[SORLWHG�E\�LQWHUQHW�SODWIRUPV��ZKLFK�E\�GHYHORSLQJ�
HYHU�PRUH��RU�UDWKHU�OHVV��VRSKLVWLFDWHG�WHPSODWHV��H�J���WKH�OLNH�EXWWRQ��
HPRMLV��RU�YRWLQJ�V\VWHPV��SOD\�RQ�RXU�XUJH�WR�LPSUHVV�RWKHUV��$QG�HYHQ�
WKRXJK�ZH�VKRXOG�JXDUG�DJDLQVW�DQ\�VLPSOLI\LQJ�FRPSDULVRQV�EHWZHHQ�
SV\FKRSDWKRORJLFDO�DQG�VRFLDO�VWUXFWXUHV��WKH�SDUDOOHOV�DUH�VWULNLQJ��VLPLODU�
WR�WKH�SV\FKRWLF�SKHQRPHQRQ�RI�DPRURXV�SDUDQRLD��VHH�/DFDQ�΄ΌΌΆ��΋Ή΍����
ORYH�LQ�VRFLDO�PHGLD�FDQ�HDVLO\�FKDQJH�LQWR�KDWH��SUHFLVHO\�EHFDXVH�WKH�RWKHU�
LV�RQO\�DQ�LPDJLQDU\�GRXEOH�RI�P\VHOI��7KLV�SURIRXQGO\�QDUFLVVLVW�EHKDYLRU��
ZKLFK�WULHV�WR�DYRLG�UHDO�FRQQHFWLRQV�DQG�WKHUHIRUH�IUXVWUDWLRQV�E\�RYHU-
HPSKDVL]LQJ�WKH�REMHFW�RI�ORYH��RU�KDWH���FRUUHVSRQGV�WR�D�SDUDQRLG�PRGH�
RI�WKLQNLQJ�LQVRIDU�DV�LW�LV�EDVHG�RQ�MHDORXV\��+HQFH��WKH�SDUDQRLG�ORJLF�LQ�
GLJLWDO�PHGLD�LV�GULYHQ�E\�WKH�FRQVWDQW�ULYDOU\�RI�KXPDQ�VXEMHFWV��VHH�&KXQ�
΅΃΃Ή��΅Έ΄΍����ZKR�DUH�SUHGHȴQHG�DV�ȊVRFLDO�DWRPVȋ�ZLWKLQ�D�JLYHQ�QHWZRUN��
WKHUHE\�WKZDUWLQJ�WKH�LGHD�RI�FROOHFWLYLW\�XQGHUVWRRG�DV�ȊVRFLDO�DVVHP-
EODJHVȋ�EDVHG�RQ�PHGLD�WHFKQRORJLHV�

�Έ��ΖW�UHPDLQV�XQFOHDU��KRZHYHU��ZKHWKHU�ZH�DUH�GHDOLQJ�KHUH�ZLWK�DQ�LUUH-
YHUVLEOH�GHFOLQH�RI�V\PEROLF�HɝFLHQF\ȃWKDW�LV��WKH�FROODSVH�RI�D�FRPPRQ�
IUDPH�RI�UHIHUHQFHȃRU�LI�QHZ�IRUPV�RI�FRPPXQLFDWLRQ�DQG�H[SUHVVLRQ�
XQGHU�GLJLWDO�FRQGLWLRQV�DUH�VWLOO�WR�HYROYH��7KXV��WKH�ȴIWK�WKHVLV�LV�DQ�DHV-
WKHWLFDO�RQH��WKH�SDUDQRLG�PRPHQW�RI�RXU�GDLO\�H[SHULHQFH�ZLWK�PHGLD�
WHFKQRORJLHV�LV�GLVWLQJXLVKHG�E\�DQ�H[FHVV�RI�QHWZRUNLQJ��E\�D�VRUW�RI�D�
ȊWRWDO�QHWZRUN�V\VWHPȋ�ZLWKLQ�ZKLFK�WKH�XELTXLWRXV�PHGLD�FUHDWH�HODE-
RUDWH�FRQQHFWLRQV�EHWZHHQ�SROLWLFDO��VRFLDO��DQG�PHGLD�UHODWLRQV�WKDW�
FDQ�QR�ORQJHU�EH�WUDFHG�EDFN�WR�VLPSOH�PDWWHUV�RI�FDXVH�DQG�H΍HFW��VHH�
-DPHVRQ�΄ΌΌ΃���7KH�FHUWDLQW\�LQ�UHDOLW\�GRHV�QRW�QHFHVVDULO\�FRPH�IURP�WKH�
HYLGHQFH�RI�IDFWV��EXW�IURP�WKH�IDFW�WKDW�HYHU\WKLQJ�LV�VRPHKRZ�FRQQHFWHG�
WR�HYHU\WKLQJ�HOVH��3DUDQRLD��DORQJ�WKHVH�OLQHV��LV�QRW�VR�PXFK�FDXVHG�E\�D�
ODFN�RI�LQIRUPDWLRQ��EXW�E\�DQ�RYHUSURGXFWLRQ�RI�PHDQLQJ��:H�PD\�WKHUH-
IRUH�DVN�WR�ZKLFK�GHJUHH�FXOWXUDO��LQ�SDUWLFXODU�DUWLVWLF��SUDFWLFHV�PLJKW�KHOS�
WR�UHFRQVWLWXWH�D�VLJQLI\LQJ�VWUXFWXUH��7KH�LQWHUHVW�KHUH�OLHV�LQ�IRUPV�RI�
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H[SUHVVLRQ��ZKLFK�SURPLVH�WR�FUHDWH�ȊQHZ�DWWHQWLRQDO�IRUPVȋ��VHH�6WLHJOHU�
΅΃΄΅��WKDW�FRXOG�KHOS�WR�UHDVVHPEOH�D�V\PEROLF�XQGHUVWDQGLQJ�RI�GLJLWDO�
FXOWXUHV�DQG�WKHLU�QHWZRUNHG�SXEOLFV��)RU�LQVWDQFH��WKH�WKHRUHWLFDO�FRQFHSW�
RI�ȊFRJQLWLYH�PDSSLQJȋ��VHH�-DPHVRQ�΄ΌΌ΄��Έ΄ȂΈ·��FRXOG�EH�MX[WDSRVHG�ZLWK�
GDWD�UHWULHYDO��PDFKLQH�OHDUQLQJ��DQG�QHWZRUN�DQDO\WLFDO�DSSURDFKHV��ΖI�\RX�
ORRN�DW�-RKQ�$OEULJKWȇV�0LFUR�3URSDJDQGD�0DFKLQH��ZKLFK�UHYHDOHG�WKH�GHHS�
LQWHUZRYHQQHVV�RI�VRFLDO�PHGLD�SODWIRUPV�DQG�SROLWLFDO�QHZV�SDJHV��VHH�
$OEULJKW�΅΃΄΋���\RX�ZLOO�LPPHGLDWHO\�EH�UHPLQGHG�RI�0DUN�/RPEDUGLȇV�ZRUN��
:KLOH�WKH�ODWWHU�ZDV�FRQVLGHUHG�DQG�DFWXDOO\�EUXVKHG�R΍�DV�D�SDUDQRLG�RGG-
LW\��$OEULJKW�KDV�JDLQHG�WKH�DWWHQWLRQ�RI�DOO�ELJ�PHGLD�RXWOHWV��7KH�1HZ�<RUN�
7LPHV, :DVKLQΑWRQ�3RVW, 7KH�*XDUGLDQ, :LUHG��HWF����ZKLFK�EHJV�WKH�TXHVWLRQ��
'RHV�SDUDQRLD�VLPSO\�OLH�LQ�WKH�H\HV�RI�WKH�EHKROGHU��RU��WR�EH�PRUH�SUHFLVH��
LQ�WKH�WLPH�WKH�EHKROGHU�OLYHV�LQ"

Conclusion
$V�:HQG\�&KXQ�ZULWHV�LQ�KHU�ERRN�&RQWURO�DQG�)UHHGRP��3DUDQRLD�LQ�WKH�$ΑH�
RI�)LEHU�2SWLFV��SDUDQRLD�LQFUHDVHV�ZKHQ�YLVLELOLW\�GHFUHDVHV��&KXQ�΅΃΃Ή��
΅Ή΋���:LWK�WKH�GLVVHPLQDWLRQ�RI�GLJLWDO�DQG�QHWZRUNHG�PHGLD�LQWR�HYHU\GD\�
OLIH��WKH�SRVVLELOLW\�RI�UHO\LQJ�RQ�GLVFUHWH�LQIRUPDWLRQ�SURFHVVLQJ�EHFRPHV�
FUXFLDO��ZKLOH�WKH�LQIUDVWUXFWXUH�VXVWDLQLQJ�WKHVH�PHGLD�EHFRPHV�PRUH�DQG�
PRUH�KLGGHQ��ΖQ�WKLV�UHJDUG��FXUUHQW�IRUPV�RI�PDFKLQH�OHDUQLQJ�DOJRULWKPV�
DUH�QRW�RQO\�GHSHQGHQW�RQ�KXJH�PDWHULDO�LQIUDVWUXFWXUHV��H�J���*RRJOHȇV�
7HQVRU�3URFHVVLQJ�8QLWV���EXW�DOVR�RQ�RXWVRXUFHG�ODERU�WR�SUHSDUH�WKH�GDWD�
�VHH�$SSULFK�΅΃΄΋���$V�D�FRQVHTXHQFH��WKH�IHHOLQJ�RI�EHLQJ�DW�WKH�PHUF\�RI�
VRPHWKLQJ�HOVH�EHFRPHV�LQWHQVLȴHG��QRW�EHFDXVH�WKH�WHFKQRORJ\�LV�RYHUO\�
SRZHUIXO��EXW��LQ�FRQWUDVW��EHFDXVH�LW�UDLVHV�VXVSLFLRQV�DERXW�LWV�DOOHJHG�
RPQLSRWHQFH��Ȋ7KXV�SDUDQRLD�GRHV�QRW�UHVSRQG�WR�DQ�RYHUZKHOPLQJ��
DOO�VHHLQJ�SRZHU�EXW�UDWKHU�WR�D�SRZHU�IRXQG�WR�EH�ODFNLQJȃURWWHQ�DQG�
LQDGHTXDWH��DOZD\V�GHFD\LQJ��3DUDQRLG�NQRZOHGJH�VLPLODUO\�UHVSRQGV�WR�
WHFKQRORJLHVȇ�YXOQHUDELOLWLHV��HYHQ�DV�LW�GHQLHV�WKHPȊ��&KXQ�΅΃΃Ή��΅Ή΋���)DLWK�
LQ�WHFKQRORJLFDO�VXSHULRULW\�DOZD\V�LQFOXGHV�GRXEWV�DERXW�LW��7KH�PRUH�WKH�
WHFKQRORJLHV�DXWRPDWH�DQG�WKXV�HYDGH�RXU�FRQVFLRXVQHVV�LQ�WKHLU�IXQF-
WLRQLQJ��WKH�PRUH�HHULH�WKH\�VHHP�WR�XV��+RZHYHU��WKLV�XQFDQQLQHVV�RQO\�
HPHUJHV�EHFDXVH�ZKDW�ZH�H[SHULHQFH�LQ�WHFKQRORJ\�LV�RXU�YHU\�RZQ�UHDOLW\��
:KDW�ZH�REWDLQ�WKURXJK�PDFKLQH�OHDUQLQJ�SURFHVVHV�LV�ZKDW�ZH�DOUHDG\�
H[SHFWHG�WR�EH�IRXQG�WKHUH��SDWWHUQV�RI�FHQWXULHV�ROG�VRFLDO�EHKDYLRU�DQG�
DOO�WRR�FRPPRQ�ELDVHVȃZKLFK�LV�WKH�UHDVRQ�ZK\��DUWLȴFLDOO\��LQWHOOLJHQW�
PDFKLQHV�DUH�GULYHQ�E\�MXVW�WKH�VDPH�UDFLVW�DQG�VH[LVW�EHOLHIV�DV�KXPDQ�
EHLQJV��VHH�$ODQJ�΅΃΄Ί��
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ΖQ�DFFRUGDQFH�ZLWK�WKH�UDFLVW�LQWHUSUHWDWLYH�IUDPHZRUN�GHVFULEHG�E\�-XGLWK�
%XWOHU�LQ�UHODWLRQ�WR�WKH�5RGQH\�.LQJ�FDVH��VHH�%XWOHU�΄ΌΌΆ���WKH�UDFLDOL]LQJ�
HSLVWHPH�RI�ȊZKLWH�SDUDQRLDȋ�LV�DFWLYHO\�VKDSLQJ�GLJLWDO�FXOWXUHV��+HQFH��
LW�LV�QR�ORQJHU�D�VHFUHW�WKDW�DOJRULWKPV�ȴOWHU�GDWD�DORQJ�WKH�OLQHV�RI�UDFLDO��
EXW�DOVR�VH[XDO�DQG�VRFLR�HFRQRPLF�FDWHJRULHV��HYHQ�LI�WKH\�GR�QRW�KDYH�
WR�DVN�IRU�WKHP�GLUHFWO\��7KH�UHVXOW�RI�XVLQJ�SUR[\�GDWD��H�J���]LS�FRGHV��
EX\LQJ�EHKDYLRU��SUR[LPLW\�WR�RWKHU�FXVWRPHUV��LV�VWLOO�WKH�VDPH��WKH�GDWD�
JHW�VLIWHG�DFFRUGLQJ�WR�WKHLU�DSSOLFDELOLW\��ZLWK�PRVW�SHRSOH�EHLQJ�EODQNHG�
RXW��VHH�6WH\HUO�΅΃΄Ή���7KH�DOUHDG\�PHQWLRQHG�KRPRSKLOLF�GLVSRVLWLRQ�RI�
GLJLWDO�FXOWXUHV�FRQVWLWXWHV�D�IUDPHZRUN�WKDW�FRGLȴHV�ZKDW�LV�EHLQJ�VHHQ�
DQG�WKHUHIRUH�H[SHULHQFHG��%\�GLYLGLQJ�XVHUV�LQWR�ȊQHLJKERUKRRGV�ȋ�WKH�
VRFLDO��SROLWLFDO��DQG�KLVWRULFDO�LVVXH�RI�VHJUHJDWLRQ�EHFRPHV�QDWXUDOL]HG�
LQ�FRPSXWHU�FRGH��<HW�bWKH�FRGH�LVQȇW�VLPSO\�D�EODFN�ER[��XQUHDGDEOH�WR�
WKH�KXPDQ�H\HV��EXW�PHUHO\�D�FU\VWDOOL]DWLRQ��L�H���DEVWUDFWLRQ��RI�KXPDQ�
UHDOLW\��ΖW�LV�WKHUHIRUH�LPSRUWDQW�WR�UHDUWLFXODWH�%XWOHUȇV�FDOO�IRU�DQ�ȊDJJUHV-
VLYHȋ�UH�UHDGLQJ�RI�WKH�KHJHPRQLF�HSLVWHPH��VHH�%XWOHU�΄ΌΌΆ��΄Ί���QRW�OHDVW�
EHFDXVH�WKH�VHJPHQWDWLRQ�RI�SHRSOH�SRVHV�RQH�RI�WKH�ELJJHVW�FKDOOHQJHV�LQ�
GLJLWDO�FXOWXUHV��+HUH��WKH�LGHD�RI�D�SDUDQRLG�PDFKLQH��SUHFLVHO\�EHFDXVH�LW�
SURFHVVHV�KXPDQȃWKDW�LV��ELDVHGȃGDWD��FDQ�KHOS�XV�WR�PDS�H[LVWLQJ�SRZHU�
UHODWLRQV��7KH�PDFKLQH�FRGH�PDNHV�YLVLEOH�ZKDW�ZDV�SUHYLRXVO\�KLGGHQ��
EH�LW�LQ�SROLWLFDO�LQVWLWXWLRQV��EXUHDXFUDWLF�DSSDUDWXVHV��RU�LQIRUPDO�QHW-
ZRUNV��$QG�SDUDQRLD��XQGHUVWRRG�DV�ȊNQRZOHGJH�LQ�WKH�IRUP�RI�H[SRVXUHȋ�
�6HGJZLFN�΅΃΃Ά��΄Ά΋���PLJKW�VHUYH�DV�DQ�DQDO\WLFDO�WRRO�WR�XQFRYHU�SRZHU�
G\QDPLFV�HQDFWHG�LQ�WKH�FRGH�

)RU�6HGJZLFN��WKH�SUREOHP�ZLWK�VXFK�D�SDUDQRLG�SURMHFW�RI�H[SRVXUH�
UHPDLQV�LQ�LWV�TXLHWLVWLF�VWDQFH��:LWK�UHJDUG�WR�WKH�UDFLVW�SULVRQ�LQGXVWULDO�
FRPSOH[�LQ�WKH�8QLWHG�6WDWHV��VKH�DVNV��Ȋ:K\�ERWKHU�H[SRVLQJ�WKH�UXVHV�
RI�SRZHU�LQ�D�FRXQWU\�ZKHUH��DW�DQ\�JLYHQ�PRPHQW��·΃�SHUFHQW�RI�\RXQJ�
EODFN�PHQ�DUH�HQPHVKHG�LQ�WKH�SHQDO�V\VWHP"ȋ��6HGJZLFN�΅΃΃Ά��΄·΃���
+HQFH��LW�LV�QRW�D�SUREOHP�RI�LQYLVLELOLW\��EXW�LW�LV�DERXW�WKH�DFFHSWDQFH�RI�
ZKDW�LV�ULJKW�LQ�IURQW�RI�XV��7KH�VDPH�LV�WUXH�IRU�GLJLWDO�FXOWXUHV��ΖW ȇV�QRW�DV�
LI�WKH�HWKLFDO��SROLWLFDO��DQG�VRFLDO�FRQVHTXHQFHV�RI�GDWD�PLQLQJ��PDFKLQH�
OHDUQLQJ��RU�SODWIRUP�FDSLWDOLVP�ZHUHQȇW�EHLQJ�GLVFXVVHG��2Q�WKH�FRQWUDU\��
WKH�RIWHQ�TXRWHG�EODFN�ER[�JHWV�XQSDFNHG�LQ�PDQLIROG�ZD\V��DV�D�TXLFN�
JODQFH�DW�WKH�EHVWVHOOHU�OLVWV�VKRZV��VHH��IRU�H[DPSOH��6UQLFHN�΅΃΄Ί���7KH�
SUREOHP�LV�UDWKHU�WKDW�QR�RQH�VHHPV�WR�FDUH��:K\�ERWKHU�DERXW�KRPRSKLOLF�
WHQGHQFLHV�LQ�VHDUFK�HQJLQHV��UHFRPPHQGDWLRQ�V\VWHPV��RU�RWKHU�IRUPV�RI�
LQIRUPDWLRQ�UHWULHYDO��LI�WKH�RQO\�WKLQJ�ZH�DV�XVHUV�DUH�UHDOO\�LQWHUHVWHG�LQ�
LV�UHFHLYLQJ�WKH�ȊEHVWȋ�UHVXOWV"�:HOO��EHFDXVH�VXFK�D�QDUFLVVLVWLF�DSSURDFK��
QDPHO\�DQ�DSSURDFK�WKDW�OHDGV�EDFN�WR�DQ�LPDJLQDU\�DOLHQDWLRQ��XOWLPDWHO\�
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GHVWUR\V�WKH�YHU\�EDVLV�RI�GLJLWDO�FXOWXUHV��WKDW�LV��WKH�SRVVLELOLW\�WR�FRQQHFW�
ZLWK�HDFK�RWKHU��7KH�GHSOR\PHQW�RI�D�SDUDQRLG�WKLQNLQJ�PDFKLQH�WKHUHIRUH�
KDV�WR�EH�WZRIROG��E\�SURFHVVLQJ�WKH�V\PEROLF�RUGHU��WKH�PDFKLQH�FDQ�KHOS�
WR�H[SRVH�WKH�XJO\�DVVXPSWLRQV�EHKLQG�WKH�VPRRWK�DQG�VKLQ\�VXUIDFH�RI�
GLJLWDO�FXOWXUHV��7KH�SDUDQRLDF�NQRZOHGJH�WKXV�JDLQHG�PXVW��LQ�D�VHFRQG�
VWHS��LQIRUP�ZKDW�(YH�6HGJZLFN��ZLWK�UHIHUHQFH�WR�0HODQLH�.OHLQ��FDOOV�
ȊUHSDUDWLYH�FULWLFDO�SUDFWLFHVȋ��΅΃΃Ά��΄΅΋�ȃSUDFWLFHV�WKDW�GR�QRW�VLPSO\�FRYHU�
WKH�H[SRVHG�ZRXQGV��EXW�DFWLYHO\�ZRUN�RQ�KHDOLQJ�WKHP��5HFRQȴJXULQJ�
WKH�PHGLD�WHFKQRORJLFDO�HQYLURQPHQW�WKDW�FRQGLWLRQV�RXU�LQGLYLGXDO�DQG�
FROOHFWLYH�H[SHULHQFHV�ZLOO�EH�FUXFLDO�LI�ZH�ZDQW�WR�PRYH�EH\RQG�WKH�LQGLYLG-
XDOLVWLF�DOLJQPHQW�RI�VRFLDO�PHGLD�SODWIRUPV�DQG�WKHLU�IRFXV�RQ�VHOI�UHS-
UHVHQWDWLRQ�WRZDUGV�DQ�ȊDWWHQWLRQ�HFRORJ\ȋ�WKDW�KHOSV�XV�WR�EHFRPH�PRUH�
DWWHQWLYH�WR�RQH�DQRWKHU��VHH�&LWWRQ�΅΃΄Ί��

3DUWLFXODU�WKDQNV�WR�0DWWKLDV�.RFK�IRU�KLV�KHOSIXO�FRPPHQWV��HVSHFLDOO\�RQ�WKH�
GL΍HUHQFH�EHWZHHQ�WKH�SDUDQRLG�DQG�WKH�SDUDQRLDF�
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VSHFWLYHV�LQ�.LWWOHU�6WXGLHV��HGLWHG�E\�6WHSKHQ�6DOH�DQG�/DXUD�6DOLVEXU\��΄΄ΈȂ΄Ά΃��&DP-
EULGJH��3ROLW\�3UHVV�

'HDQ��-RGL��΅΃΄΃��%ORΑ�7KHRU\��)HHGEDFN�DQG�&DSWXUH�LQ�WKH�&LUFXLWV�RI�'ULYH��&DPEULGJH��3ROLW\�
3UHVV�

)RXFDXOW��0LFKHO��΄ΌΌ·��7KH�2UGHU�RI�7KLQΑV��$Q�$UFKHRORΑ\�RI�WKH�+XPDQ�6FLHQFHV��1HZ�<RUN��
9LQWDJH�%RRNV�

)RXFDXOW��0LFKHO��΄ΌΌ΋��Ȋ1LHW]VFKH��)UHXG��0DU[�Ȋ�ΖQ�$HVWKHWLFV��0HWKRG��DQG�(SLVWHPRORΑ\��
(VVHQWLDO�:RUNV�RI�)RXFDXOW��΄ΌΈ·Ȃ΄Ό΋·��HGLWHG�E\�-DPHV�'��)DXELRQ��΅ΉΌȂ΅Ί΋��1HZ�<RUN��7KH�
1HZ�3UHVV��

)UHXG��6LJPXQG��΄ΌΉ΃��Ȋ3URMHFW�IRU�D�6FLHQWLȴF�3V\FKRORJ\��XQȴQLVKHG�PDQXVFULSW��ȋ�ΖQ�7KH�
2ULΑLQV�RI�3V\FKRDQDO\VLV��/HWWHUV�WR�:LOKHOP�)OLHVV��'UDIWV��DQG�1RWHV��΄΋΋ΊȂ΄Ό΃΅��HGLWHG�E\�
$QQD�)UHXG�DQG�(UQVW�.ULV��Ά·ΈȂ··Έ��1HZ�<RUN��%DVLF�%RRNV�

)UHXG��6LJPXQG��΄ΌΉ΄��Ȋ$�1RWH�8SRQ�WKH�Ȇ0\VWLF�:ULWLQJ�3DGȇ�ȋ�ΖQ�7KH�(ΑR�DQG�WKH�ΖG�DQG�2WKHU�
:RUNV��WUDQVODWHG�E\�-DPHV�6WUDFKH\��΅΅ΊȂ΅Ά·��/RQGRQ��9LQWDJH�

*UR\V��%RULV��΅΃΄΅��8QGHU�6XVSLFLRQ��$�3KHQRPHQRORΑ\�RI�0HGLD��WUDQVODWHG�E\�&DUVWHQ�6WUD-
WKDXVHQ��1HZ�<RUN��&ROXPELD�8QLYHUVLW\�3UHVV�

*XDWWDUL��)«OL[��΄ΌΌΉ��Ȋ5HPDNLQJ�6RFLDO�3UDFWLFHV�ȋ�ΖQ�7KH�*XDWWDUL�5HDGHU��HGLWHG�E\�*DU\�
*HQRVNR��΅Ή΅Ȃ΅Ί΅��2[IRUG�&DPEULGJH��%ODFNZHOO�

+DUUHOO��'��)R[��΅΃΄Ά��3KDQWDVPDO�0HGLD��$Q�$SSURDFK�WR�ΖPDΑLQDWLRQ��&RPSXWDWLRQ��DQG�([SUHV�
sion��&DPEULGJH��0$��0Ζ7�3UHVV�

ΖQQLV��+DUROG�$GDPV��΄ΌΉ·��7KH�%LDV�RI�&RPPXQLFDWLRQ��7RURQWR��7RURQWR�8QLYHUVLW\�3UHVV�
-DPHVRQ��)UHGHULF��΄ΌΌ΃��Ȋ&RJQLWLYH�0DSSLQJ�ȋ�ΖQ�0DU[LVP�DQG�WKH�ΖQWHUSUHWDWLRQ�RI�&XOWXUH, 

HGLWHG�E\�&DU\�1HOVRQ�DQG�/DZUHQFH�*URVVEHUJ��Ά·ΊȂΆΉ΃��&KDPSDLJQ��Ζ/��8QLYHUVLW\�RI�
ΖOOLQRLV�3UHVV�

-DPHVRQ��)UHGHULF��΄ΌΌ΄��3RVWPRGHUQLVP��RU�WKH�&XOWXUDO�/RΑLF�RI�/DWH�&DSLWDOLVP��/RQGRQ��
9HUVR�

.LWWOHU��)ULHGULFK��΄ΌΌ΃��'LVFRXUVH�1HWZRUNV�΄΋΃΃�΄Ό΃΃��WUDQVODWHG�E\�0LFKDHO�0HWWHHU��6WDQ-
IRUG��6WDQIRUG�8QLYHUVLW\�3UHVV�

.LWWOHU��)ULHGULFK��΄ΌΌΌ��*UDPRSKRQH��)LOP��7\SHZULWHU��WUDQVODWHG�E\�*HR΍UH\�:LQWKURS�<RXQJ�
DQG�0LFKDHO�:XW]��6WDQIRUG��6WDQIRUG�8QLYHUVLW\�3UHVV�

.LWWOHU��)ULHGULFK��΅΃΄Ά��Ȋ)OHFKVLJ�6FKUHEHU�)UHXG��(LQ�1DFKULFKWHQQHW]ZHUN�GHU�-DKUKXQGHUW-
ZHQGH�Ȋ�ΖQ�'LH�:DKUKHLW�GHU�WHFKQLVFKHQ�:HOW��(VVD\V�]XU�*HQHDORΑLH�GHU�*HΑHQZDUW��HGLWHG�
E\�+DQV�8OULFK�*XPEUHFKW��ΊΉȂΌ΃��%HUOLQ��6XKUNDPS�



18 Explorations in Digital Cultures

.UDXVH��0DUFXV��$UQR�0HWHOLQJ��DQG�0DUFXV�6WDX΍��HGV��΅΃΄΄��7KH�3DUDOOD[�9LHZ��=XU�
0HGLRORΑLH�GHU�9HUVFKZ¸UXQΑ��0¾QFKHQ��:LOKHOP�)LQN�9HUODJ�

.XSNH��&KULVWLDQ��΅΃΄΅��Ȋ9RQ�GHU�V\PEROLVFKHQ�2UGQXQJ�GHV�:DKQV�]XP�:DKQ�GHU�
V\PEROLVFKHQ�2UGQXQJ�Ȋ�ΖQ�:DKQ��3KLORVRSKLVFKH��SV\FKRDQDO\WLVFKH�XQG�NXOWXUZLVVHQ�
VFKDIWOLFKH�3HUVSHNWLYHQ��HGLWHG�E\�*HUKDUG�8QWHUWKXUQHU�DQG�8OULNH�.DGL��΄΃ΊȂ΄ΆΈ��:LHQ��
7XULD���.DQW�

/DFDQ��-DFTXHV��΄ΌΆΆ��Ȋ/H�3UREOªPH�GX�6W\OH�HW�OD�&RQFHSWLRQ�3V\FKLDWULTXH�GHV�)RUPHV�
3DUDQR±TXH�GH�Oȇ([S«ULHQFH�ȋ�ΖQ�/H�0LQRWDXUH��KWWS���HVSDFH�IUHXG�SDJHVSHUVR�RUDQJH�IU�
WRSRV�SV\FKD�SV\VHP�VW\OH�KWP�

/DFDQ��-DFTXHV��΄ΌΊΈ��'H�OD�3V\FKRVH�3DUDQR±DTXH�GDQV�VHV�5DSSRUWV�DYHF�OD�3HUVRQQDOLW«�b3DULV��
6HXLO�b

/DFDQ��-DFTXHV��΄ΌΌ΄��7KH�(ΑR�LQ�)UHXGȇV�7KHRU\�DQG�LQ�WKH�7HFKQLTXHV�RI�3V\FKRDQDO\VLV��
6HPLQDU�ΖΖ��WUDQVODWHG�E\�6\OYDQD�7RPDVHOOL��1HZ�<RUN�/RQGRQ��:�:��1RUWRQ�	�&RPSDQ\�

/DFDQ��-DFTXHV��΄ΌΌΆ��7KH�3V\FKRVHV��6HPLQDU�ΖΖΖ��WUDQVODWHG�E\�5XVVHO�*UL΍��1HZ�<RUN�/RQGRQ��
:��:��1RUWRQ�	�&RPSDQ\�

0RUR]RY��(YJHQ\��΅΃΄΄��7KH�1HW�'HOXVLRQ��7KH�'DUN�6LGH�RI�ΖQWHUQHW�)UHHGRP��1HZ�<RUN��3XEOLF�
$΍DLUV�

5RVVLWHU��1HG��΅΃΄Ί��Ȋ3DUDQRLD�LV�5HDO��$OJRULWKPLF�*RYHUQDQFH�DQG�6KDGRZ�RI�&RQWURO�ȋ�
0HGLD�7KHRU\�΄��΄���

5RXGLQHVFR���OLVDEHWK��΅΃΄·��/DFDQ��ΖQ�6SLWH�RI�(YHU\WKLQΑ��/RQGRQ�1HZ�<RUN��9HUVR�
6DUWUH��-HDQ�3DXO��΄ΌΌ΅��%HLQΑ�DQG�1RWKLQΑQHVV��$�3KHQRPHQRORΑLFDO�(VVD\�RQ�2QWRORΑ\��WUDQV-

ODWHG�E\�+D]HO�(��%DUQHV��1HZ�<RUN��:DVKLQJWRQ�6TXDUH�3UHVV�
6FKPLGJHQ��+HQQLQJ��΅΃΄Ά��Ȋ(LQH�RULJLQDOH�6\QWD[��3V\FKRDQDO\VH��'LVNXUVDQDO\VH�XQG�:LV-

VHQVFKDIWVJHVFKLFKWH�Ȋ�ΖQ�0HGLHQΑHVFKLFKWH�QDFK�)ULHGULFK�.LWWOHU��HGLWHG�E\�)ULHGULFK�%DONH��
%HUQKDUG�6LHJHUW��DQG�-RVHSK�9RJO��΅ΊȂ·Ά��0¾QFKHQ��:LOKHOP�)LQN�9HUODJ�

6FRQFH��-H΍UH\��΅΃΄Ό��7KH�7HFKQLFDO�'HOXVLRQ��(OHFWURQLFV��3RZHU��ΖQVDQLW\��'XUKDP��1&��'XNH�
8QLYHUVLW\�3UHVV�

6HGJZLFN��(YH�.RVRIVN\��0LFKªOH�$LQD��-RQDWKDQ�*ROGEHUJ��DQG�0LFKDHO�0RRQ��΅΃΃Ά��
Ȋ3DUDQRLG�5HDGLQJ�DQG�5HSDUDWLYH�5HDGLQJ��RU��<RXȇUH�6R�3DUDQRLG��<RX�3UREDEO\�7KLQN�
7KLV�(VVD\�ΖV�$ERXW�<RX�ȋ�ΖQ�7RXFKLQΑ�)HHOLQΑ��$΍HFW��3HGDΑRΑ\��3HUIRUPDWLYLW\��΄΅ΆȂ΄Έ΄��
'XUKDP�/RQGRQ��'XNH�8QLYHUVLW\�3UHVV�6UQLFHN��1LFN��΅΃΄Ί��3ODWIRUP�&DSLWDOLVP��&DP-
EULGJH�0DOGHQ��3ROLW\�3UHVV�

6WH\HUO��+LWR��$SULO��΅΃΄Ή��Ȋ$�6HD�RI�'DWD��$SRSKHQLD�DQG�
3DWWHUQ��0LV��5HFRJQLWLRQ�ȋ�H�ȵX[�Ί΅��ZZZ�H�ȵX[�FRP�
MRXUQDO�Ί΅�Ή΃·΋΃�D�VHD�RI�GDWD�DSRSKHQLD�DQG�SDWWHUQ�PLV�UHFRJQLWLRQ�

6WLHJOHU��%HUQDUG��΅΃΄΅��Ȋ5HODWLRQDO�(FRORJ\�DQG�7KH�'LJLWDO�3KDUPDNRQ�ȋ�&XOWXUH�0DFKLQH�
΄Ά��$FFHVVHG�'HFHPEHU�΅΄��΅΃΄Ί��ZZZ�FXOWXUHPDFKLQH�QHW�LQGH[�SKS�FP�DUWLFOH�
YLHZ$UWLFOH�·Ή·�>DUFKLYHG�YHUVLRQ��KWWSV���ZHE�DUFKLYH�RUJ�ZHE�΅΃΄΋΃Έ΃Ή΃΄΅Ό·΄�ZZZ�
FXOWXUHPDFKLQH�QHW�LQGH[�SKS�FP�DUWLFOH�YLHZ$UWLFOH�·Ή·@�

7XVFKOLQJ��$QQD��΅΃΄΄��Ȋ'HXWXQJVZDKQ�XQG�:DKQDQDO\VH��'LH�3DUDQRLD�HLQ�0HGLHQDSULRUL"ȋ�
ΖQ�7KH�3DUDOOD[�9LHZ��=XU�0HGLRORΑLH�GHU�9HUVFKZ¸UXQΑ��HGLWHG�E\�0DUFXV�.UDXVH��$UQR�
0HWHOLQJ��DQG�0DUNXV�6WDX΍��΋ΌȂ΄΃·��0¾QFKHQ��:LOKHOP�)LQN�9HUODJ�

7XUNOH��6KHUU\��΅΃΄Ά��$ORQH�7RΑHWKHU��:K\�:H�([SHFW�0RUH�IURP�7HFKQRORΑ\�DQG�/HVV�IURP�(DFK�
2WKHU��1HZ�<RUN��%DVLF�%RRNV�

YDQ�'LMFN��-RV«��΅΃΄Ά��7KH�&XOWXUH�RI�&RQQHFWLYLW\��$�&ULWLFDO�+LVWRU\�RI�6RFLDO�0HGLD��2[IRUG�1HZ�
<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

YDQ�'LMFN��-RV«�DQG�7KRPDV�3RHOO��΅΃΄Ά��Ȋ8QGHUVWDQGLQJ�6RFLDO�0HGLD�/RJLF�ȋ�0HGLD�DQG�&RP�
PXQLFDWLRQ�΄��΄���΅Ȃ΄·�9DUQHOLV��.D]\V��HG��΅΃΃΋��1HWZRUNHG�3XEOLFV��&DPEULGJH��0$�/RQGRQ��
0Ζ7�3UHVV�


