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�
7UXVW�LQ�VFLHQFH�KDV�EHHQ�SUREOHPDWLF�RYHU�WKH�\HDUV��7KH�URRWV�RI�WKH�SUREOHP��LQ�
WXUQ��DUH�GHHS��)RU�D�ORQJ�WLPH��LW�ZDV�EHOLHYHG�WKDW�WKH�SULPDU\�REVWDFOH�ZRXOG�
FHQWHU� RQ� WKH� QHHG� IRU� JUHDWHU� SURYLVLRQ� RI� VFLHQWLILF� LQIRUPDWLRQ� WR� WKH� QRQ�
VSHFLDOLVW�DXGLHQFH��+RZHYHU��WKLV�LV�D�GHILFLW�YLHZ�RI�WKH�SXEOLF�³XQGHUVWDQGLQJ´�
RI�VFLHQFH�DQG�WHFKQRORJ\��ZKLFK�GLVUHJDUGV�WKH�DVVRFLDWHG�KLVWRULFDO��VRFLDO�DQG�
SROLWLFDO�FRQWH[WV��/HZHQVWHLQ��������7KH�'LJLWDO�$JH�KDV�PDGH�WKLV�LVVXH�HYHQ�
PRUH� HYLGHQW�� DV� VFLHQWLILF� LQIRUPDWLRQ� LV� HYHU\GD\� PRUH� UDSLGO\� DFFHVVLEOH�
RQOLQH���
'XULQJ� WKH� &RYLG���� SDQGHPLF�� JOREDO� HIIRUWV�PRELOL]HG� WR� VKDUH� LQIRUPDWLRQ�
DERXW� WKLV� XQSUHFHGHQWHG� VFHQDULR�� EULQJLQJ� VFLHQFH� WR� WKH� VSRWOLJKW��
&RQVHTXHQWO\�� WKH� SRSXODWLRQ� IROORZHG� HYHU\� QHZ�GLVFRYHU\� RQ�GHPDQG�� IURP�
SXEOLF�SROLF\�WR�YDFFLQH�GHYHORSPHQW�FKDOOHQJHV��7KLV�SDQRUDPD�SXWV�WKH�VFLHQFH�
WUXVW�in check�DJDLQ��VRFLDO�PHGLD�JDYH�YRLFH�QRW�RQO\�WR�VFLHQWLVWV��EXW�DOVR�WR�DQ\�
XVHU�WR�H[SUHVV�WKHLU�IUXVWUDWLRQV�RQ�WKLV�SURYLVLRQDO�PRPHQW��KLJKOLJKWLQJ�ZKDW�
ZDV�DOUHDG\�NQRZQ�E\�DFDGHPLFV��NQRZOHGJH�LV�FRQVWDQWO\�FKDQJLQJ��
3XEOLF�GHFLVLRQV�RQ�&RYLG���� WDNHQ�E\� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��
HYROYHG�DORQJVLGH�VFLHQWLILF�HYLGHQFH�DQG�LQVSLUHG�VHYHUDO�JRYHUQPHQWV�WR�GR�WKH�
VDPH�� VR�� IRU�HDFK�QHZ�SXEOLVKHG�UHVHDUFK�� WKH� LQVWLWXWLRQV�KDG� WR�FKDQJH� WKHLU�
SUHYLRXV� VWUDWHJLHV�� (YHQ� WKRXJK� ³JRLQJ� EDFN´� RQ� GHFLVLRQV� FDQ� UHSUHVHQW� DQ�
DGYDQFH�LQ�HYLGHQFH�EDVHG�SROLFLHV��WKH�H[SUHVVLRQ�KDV�EHHQ�SHMRUDWLYHO\�XVHG�RQ�
WKH�,QWHUQHW�WR�GLVFUHGLW�VFLHQFH��:LWK�WKLV�LQ�PLQG��WKLV�PDQXVFULSW�FRQWULEXWHV�WR�

�
��&KHPLVW��3K'�VWXGHQW�LQ�3XEOLF�&RPPXQLFDWLRQ�RI�6FLHQFH�DQG�7HFKQRORJ\��8QLYHUVLW\�RI�6mR�
3DXOR��DQG�6SHFLDOLVW�LQ�6FLHQFH�-RXUQDOLVP��6WDWH�8QLYHUVLW\�RI�&DPSLQDV���%UD]LO��
�� 7KLV� DUWLFOH� ZDV� RULJLQDOO\� SXEOLVKHG� LQ� KWWS���ZZZ�DOWHUQDXWDV�QHW�EORJ�����������WKH�
SURYLVLRQDO�QDWXUH�RI�VFLHQFH�HYLGHQFHG�LQ�WLPHV�RI�SDQGHPLF��
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WKH� VWXGLHV� DERXW� WKH� �SXEOLF� WUXVW� LQ� VFLHQFH�� LQ� ULVN� FRPPXQLFDWLRQ�� ZLWK�
HPSKDVLV� RQ� WKH� GLVFXUVLYH� UHODWLRQV� SUHVHQW� LQ� WKH� SXEOLF� UHVSRQVH� WR� WKH�
HYLGHQFH�EDVHG� SROLFLHV� DERXW� &RYLG����� LOOXVWUDWLQJ� WKH� SUHVHQFH� RI� D�
GHWHUPLQLVWLF�YLHZ�RI�VFLHQFH��7KH�LQYHVWLJDWLRQ�RFFXUUHG�WKURXJK�WKH�VHDUFK�IRU�
WKH� ³YROWRX� DWUiV´� �³ZHQW� EDFN´�� NH\ZRUG� LQ� 3RUWXJXHVH� RQ� 7ZLWWHU�� 7KH�
'LVFRXUVH� $QDO\VLV� IURP� WKH� )UHQFK� 6FKRRO� ZDV� XVHG� WR� DQDO\]H� WKH� WZHHWV��
UHJLVWHULQJ�D�IUDPH�RI�WKLV�SDUWLFXODU�PRPHQW�IURP�WKH�%UD]LOLDQ�SHUVSHFWLYH��
�

$�EULHI�KLVWRULFDO�SKLORVRSKLFDO�RYHUYLHZ�

6FLHQFH�KDV�QRW�DOZD\V�EHHQ�WKH�VDPH�DV�LW�LV�NQRZQ�WRGD\��$�UDQJH�RI�HYHQWV�DQG�
FRQWULEXWLRQV�RYHU�WLPH�GHPRQVWUDWH�KRZ�D�VFHQDULR�RI�FRQVWDQW�FKDQJH�KDV�DOZD\V�
EHHQ� SUHVHQW� LQ� LWV� GHYHORSPHQW�� ,W� LV�ZRUWK�PHQWLRQLQJ� WKDW� GLIIHUHQW� FXOWXUHV�
VLJQLILFDQWO\� FRQWULEXWHG� WR� WKH� FRQVWUXFWLRQ� RI� NQRZOHGJH�� VXFK� DV� WKH�
PDWKHPDWLFV�VWXGLHG�E\�WKH�$UDEV��WKH�ZLVGRP�DERXW�QDWXUDO�SURGXFWV�GRPLQDWHG�
E\�WKH�%UD]LOLDQ�LQGLJHQRXV�SHRSOHV�RU�HYHQ�WKH�SDSHU�IDEULFDWLRQ�E\�WKH�&KLQHVH��
+RZHYHU��VSHFLILF�KLVWRULFDO�DQG�SROLWLFDO�IDFWRUV�FRQWULEXWHG�WR�WKH�JHQHUDOL]DWLRQ�
RI�D�SKLORVRSK\�WKDW�HVWDEOLVKHG�WKH�FXUUHQW�PRGHOV��YRFDEXODULHV�DQG�WHFKQLTXHV�
�&KDXL��������

/RRNLQJ�EDFN� LQ� WKH�SDVW��P\WKRORJ\�QDUUDWLYHV�DERXW� WKH�JRGV� WULHG� WR�DQVZHU�
TXHVWLRQV� WKDW�SODJXHG� WKH�KXPDQ�PLQG��LQFOXGLQJ�WKH�RULJLQ�RI�WKH�ZRUOG��7KH�
DVFHQGDQF\�RI�WKLQJV��SHRSOH�DQG�TXDOLWLHV�EDVHG�RQ�P\WKRORJLFDO�ILJXUHV�UHYHDOHG�
WKH�LGHD�RI�JHQHDORJ\�DQG��LQ�WKDW�FRQWH[W��SURSRVHG�DQ�H[SODQDWLRQ�IRU�ZKDW�ZDV�
NQRZQ��,W�ZDV�WKH�SUH�6RFUDWLF�SKLORVRSKHUV�ZKR�VWDUWHG�WR�SUHVHQW�H[SODQDWLRQV�
WKDW�ZHUH�QRW�EDVHG�RQ�WKH�VXSHUQDWXUDO��DPRQJ�WKHP�7KDOHV�RI�0LOHWXV����������
%&���ZKR�EHW� RQ� D�ZRUOG� IRUPHG� IURP�ZDWHU�� DQG�/HXFLSR� ���������%&�� DQG�
'HPRFULWXV����������%&��ZLWK�DWRPLF�WKHRU\��$ULVWRWOH����������%&���LQ�WXUQ��
ZDV� D� SLRQHHU� LQ� GHFODULQJ� WKDW� REVHUYDWLRQ� DQG� ORJLFDO� UHDVRQLQJ� VKRXOG� EH�
FRPELQHG� LQ� WKH� VWXG\� RI� WKH� QDWXUDO� ZRUOG�� HODERUDWLQJ� WKH� ROGHVW� V\VWHPDWLF�
WUHDWLVH�RQ�WKH�QDWXUH�RI�VFLHQWLILF�UHVHDUFK�LQ�WKH�:HVW�DQG�GHIHQGLQJ�ORJLF�DV�DQ�
LQVWUXPHQW�RI�NQRZOHGJH��&KDXL�������5RVD�������$QGHUVHQ�DQG�+HSEXUQ��������

7KH� PHGLHYDO� SHULRG� ZDV� LQIOXHQFHG� E\� WKHVH� FRQWULEXWLRQV� �6FKRODVWLF�
3KLORVRSK\��9,,,�;,9�FHQWXU\��DQG��WKXV��WKH�FRQFHSW�RI�GLVSXWH�DURVH��D�IRUP�WR�
H[SRVH�SKLORVRSKLFDO�LGHDV�WKURXJK�WKH�SUHVHQWDWLRQ�RI�D�WKHVLV�WR�EH�UHIXWHG�RU�
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GHIHQGHG� ZLWK� DUJXPHQWV� EDVHG� RQ� UHFRJQL]HG� DXWKRULWLHV� �ZKHWKHU� WKH� ELEOH��
UHOLJLRXV�OHDGHUV�RU�WKH�SKLORVRSKLFDO�LGHDV�WKHPVHOYHV���UHYHDOLQJ�WKH�SULQFLSOH�RI�
DXWKRULW\��,Q�JHQHUDO��3KLORVRSK\�FRYHUHG�SHULRGV�VXFK�DV�WKH�5HQDLVVDQFH��;,9�
;9,���LQ�ZKLFK�WKHRU\�DQG�SUDFWLFH�ZHUH�IRVWHUHG�ZLWK�PDULWLPH�GLVFRYHULHV��DOVR�
DOORZLQJ� WKH� GHYHORSPHQW� RI� D� JUHDW� FULWLFDO� VRFLDO� VHQVH��0RGHUQ� 3KLORVRSK\�
�;9,,�;9,,,��� ZKLFK� HYLGHQFHG� FODVVLFDO� UDWLRQDOLVP�� DQG� WKH� (QOLJKWHQPHQW��
VXSSRUWHG� E\� WKH� SRZHUV� RI� UHDVRQ�� ,Q� WKH� ;9,�;9,,,� SHULRG� WKH� 6FLHQWLILF�
5HYROXWLRQ�ZDV�HVWDEOLVKHG�� UHSUHVHQWLQJ�ERWK�DQ�DGYDQFH� LQ� WKH�NQRZOHGJH�RI�
FHUWDLQ�DUHDV�DQG�D�UHIOHFWLRQ�RQ�WKH�PHWKRG�E\�ZKLFK�LW�ZDV�REWDLQHG��&KDXL�������
$QGHUVHQ�DQG�+HSEXUQ��������$W�WKLV�WLPH��ILJXUHV�VXFK�DV�1HZWRQ��&RSHUQLFXV�
DQG�/DYRLVLHU�PDGH�FRQWULEXWLRQV�VR�VLJQLILFDQW�WKDW�WKH\�HVWDEOLVKHG�SDUDGLJPV��
WKDW� LV�� PRGHO� VROXWLRQV� ZLGHO\� DFFHSWHG� E\� D� FRPPXQLW\� �.XKQ� ������� 7KH�
&RSHUQLFDQ�5HYROXWLRQ��IRU�H[DPSOH��RYHUWKUHZ�WKH�SUHYDLOLQJ�LGHD�RI�D�JHRFHQWULF�
SODQHWDU\� V\VWHP� E\� SURYLQJ� PDWKHPDWLFDOO\� WKH� H[LVWHQFH� RI� D� KHOLRFHQWULF�
V\VWHP��7KLV�SDUWLFXODU�HYHQW� UHYROXWLRQL]HG� WKH�SOXUDOLW\�RI�DUHDV�DQG� WKRXJKWV�
IURP�DVWURQRP\�WR�UHOLJLRQ��FRQWULEXWLQJ�WR�VFLHQWLILF�SURJUHVV��Idem��������

$OO�WKLV�PRYHPHQW�LQYROYHG�VFLHQFH�IRU�FRPPHUFLDO�SXUSRVHV��DV�LW�KDSSHQHG�LQ�
WKH� ,QGXVWULDO� 5HYROXWLRQ� ������������� DQG� FXOPLQDWHG� LQ� WKH� ILUVW� MRXUQDOLVWLF�
FRYHUDJH�RI�VFLHQFH�E\�PHDQV�RI�LWV�XQLYHUVDO�H[SRVLWLRQV��0RUDHV�DQG�&DUQHLUR�
������6DQMDG��������7KHVH��DW�ILUVW��SUDLVHG�WKH�VFLHQWLILF�ZRQGHUV�ZLWKRXW�D�GHHS�
FRQVLGHUDWLRQ�IRU�WKH�VRFLDO�DQG�HQYLURQPHQWDO�LPSDFWV��6XEVHTXHQWO\��HSLVRGHV�
VXFK�DV� WKH�GLVFRYHU\�RI� WKH�GLFKORUR�GLSKHQ\O�WULFKORURHWKDQH��''7��SHVWLFLGH�
VLGH�HIIHFWV�EURDGHQHG�VRFLHW\¶V�FULWLFDO�YLHZ�RI�VFLHQFH�DQG�ERRVWHG�PRYHPHQWV�
OLNH� WKH� HQYLURQPHQWDOLVW� �5HQVEHUJHU� ������� ,Q� WKLV� VHQVH�� ��WK� FHQWXU\�
3KLORVRSK\�TXHVWLRQHG�WKH�YDOLGLW\�RI�PHWKRGV��UHVXOWV��FRQFOXVLRQV�DQG�VFLHQWLILF�
OLPLWDWLRQV��&KDXL��������

(YHQ�WKH�FRQFHSW�RI�³VFLHQWLILF´�LV�D�ORQJVWDQGLQJ�GLVFXVVLRQ��)RU�SKLORVRSKHU�.DUO�
3RSSHU��HYHU\�VFLHQWLILF�LGHD�VKRXOG�EH�VXEMHFWHG�WR�D�WHVW�WR�UHIXWH�LW��LQVWHDG�RI�
FRQILUPLQJ� LW��� D� SULQFLSOH� KH� QDPHG� DV� falsifiability�� 7KHUHE\�� VFLHQFH� ZRXOG�
DSSURDFK�WKH�GHGXFWLYH�PHWKRG��LQ�ZKLFK��V\VWHPV�RI� WKHRULHV�DUH�VXEMHFWHG� WR�
WHVWV��GHGXFLQJ�VWDWHPHQWV�RI�OHVV�XQLYHUVDOLW\���3RSSHU������������7KXV��VFLHQFH�
ZRXOG� EH� FRPSRVHG� RI� WKHRULHV� IURP� WHVWV� WKDW� IDLOHG� WR� UHIXWH� WKHP�� SURYLQJ�
TXDOLW\�� +RZHYHU�� IDFWRUV� VXFK� DV� WKH� SUREDELOLW\� RI� HYHQWV�� WKH� H[LVWHQFH� RI�
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WKHRUHWLFDO� HQWLWLHV� DQG� RWKHU� QRQ�IDOVLILDEOH� SULQFLSOHV� UHYHDOHG� SUREOHPV�ZLWK�
3RSSHU
V�SULQFLSOH��/DG\PDQ��������

)RU�H[DPSOH��LQ�WKH�VFRSH�RI�KLVWRULFDO�VFLHQFHV��LW�ZRXOG�EH�XQOLNHO\�WR�FDUU\�RXW�
FRQWUROOHG�H[SHULPHQWV�WKDW�UHSURGXFH�FRQGLWLRQV�VXFK�DV�WKH�RULJLQ�RI�WKH�XQLYHUVH�
RU�3ODQHW�(DUWK��LQ�RUGHU�WR�DWWHVW�RU�GLVFDUG�K\SRWKHVHV�WKDW�ZRXOG�H[SODLQ��DPRQJ�
RWKHU� WKLQJV�� WKH� %LJ� %DQJ� DQG� WKH� GLQRVDXUV¶� H[WLQFWLRQ�� ,Q� WKHVH� FDVHV�� WKH�
LQYHVWLJDWLRQV�VWDUW�IURP�D�VHW�RI�K\SRWKHVHV�WKDW�VHDUFK�IRU�HYLGHQFH�FDSDEOH�RI�
SRLQWLQJ��LQ�WKH�OLJKW�RI�NQRZOHGJH��WKH�PRVW�SUREDEOH�H[SODQDWLRQV��EULQJLQJ�WR�
OLJKW� WKH� PHWKRGRORJLFDO� GLIIHUHQFHV� EHWZHHQ� VRPH� DUHDV� WKDW� SUHYHQW� WKH�
HVWDEOLVKPHQW�RI�D�VWULFWO\�XQLTXH�SURWRFRO�IRU�DOO�RI�WKHP��&OHODQG��������

0RGHUQ� VFLHQFH� WKHQ�HPHUJHV� IURP�D�PRPHQW�ZKHQ�QHZ�VHQVHV�DSSHDU�� DQG�D�
VHULHV�RI�HSLVRGHV�KHOS�WR�EUHDN�ZLWK�WKH�GHWHUPLQLVWLF�²�D�FRQFHSW�LQ�ZKLFK�VRPH�
VFLHQWLILF�VWDWHPHQWV�ZRXOG�EH�LPPXWDEOH�²�DQG�PHFKDQLVWLF�YLHZ��3rFKHX[�DQG�
)LFKDQW� apud� 0DUWLQV� ������� +RZHYHU�� WKH� FRQWHPSRUDU\� GLVFRXUVH� LQ� WKH�
FRPPXQLFDWLRQ�RI�VFLHQFH�WR�WKH�SXEOLF�RIWHQ�VHHPV�WR�KDYH�WKH�RSSRVLWH�HIIHFW��
DWWULEXWLQJ� GHFLVLYH� FKDUDFWHULVWLFV� WR� VFLHQFH� FRQWHQW�� ³DV� D� VRUWLQJ� DFWLYLW\�
EHWZHHQ�WUXH�DQG�IDOVH�VWDWHPHQWV´��3rFKHX[�������������7KHUHIRUH��DQ�LPDJH�RI�
VFLHQFH�KDV�EHHQ�SURGXFHG�ZKLFK�LV�V\QRQ\PRXV�ZLWK�DEVROXWH�WUXWKV�DQG�ZKLFK�
RSSRVHV��LPDJLQDU\��ZKDW�ZRXOG�EH�IDOVH��

5HFHQWO\��GLVFXVVLRQ�LV�VHW�RQ�D�³SRVW�WUXWK´�VFHQDULR��GHILQHG�DV�³UHODWLQJ�WR�RU�
GHQRWLQJ� FLUFXPVWDQFHV� LQ�ZKLFK� REMHFWLYH� IDFWV� DUH� OHVV� LQIOXHQWLDO� LQ� VKDSLQJ�
SXEOLF� RSLQLRQ� WKDQ� DSSHDOV� WR� HPRWLRQ� DQG� SHUVRQDO� EHOLHI´� E\� WKH� 2[IRUG�
'LFWLRQDULHV���������ZKLFK�DOVR�QRPLQDWHG�LW�WKH�³:RUG�RI�7KH�<HDU´�LQ�������
7KLV�HFOLSVLQJ�RI�WUXWKV�DOVR�PRELOL]HV�D�FRPSOH[�SKLORVRSKLFDO�GLVFXVVLRQ�RQ�WKH�
³WUXWK´�XQGHUVWDQGLQJ�LWVHOI��0F,QW\UH��������,Q�DGGLWLRQ�WR�WKH�WKHRU\�RI�WUXWK��LW�
LV�KHUHXSRQ�LPSRUWDQW�WR�DOVR�LQYHVWLJDWH�WKH�FRQGLWLRQV�LQ�ZKLFK�³SRVW�WUXWKV´�DUH�
GLVVHPLQDWHG��

6HYHUDO�HYHQWV�DUH�UHODWHG�WR�WKH�WHUP¶V�SRSXODUL]DWLRQ��HVSHFLDOO\�LQ�SROLWLFV��$�
GLUHFW�FRQQHFWLRQ�LV�FXUUHQWO\�HVWDEOLVKHG�EHWZHHQ�WKH�ZRUG�DQG�HSLVRGHV�VXFK�DV�
'RQDOG�7UXPS¶V�HOHFWLRQ�LQ�WKH�8QLWHG�6WDWHV�DQG�WKH�%UH[LW�YRWH�IRU�WKH�8QLWHG�
.LQJGRP�WR�ZLWKGUDZ�IURP�WKH�(XURSHDQ�8QLRQ��,Q�WKHVH�FDVHV��ORWV�RI�VXEYHUWHG�
WUXWKV�ZHUH�GLVVHPLQDWHG�WKURXJK�VRFLDO�PHGLD�DQG�LQIOXHQFHG�SXEOLF�GHFLVLRQV��
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+RZHYHU��WKHVH�HYHQWV�GR�QRW�RULJLQDWH�IURP�³SRVW�WUXWK´�per se��EXW�UDWKHU�UHIOHFW�
LWV�UHVXOWV��0F,QW\UH���������

8QGHU� WKLV� XPEUHOOD� LV� �IDNH� QHZV�� ZKLFK� FDQ� EH� XQGHUVWRRG� DV� IDEULFDWHG�
LQIRUPDWLRQ�LQ�D�GHOLEHUDWHO\�IDOVH�ZD\��7KH�DFWLYLW\�ZDV�QRW�QHFHVVDULO\�ERUQ�ZLWK�
WKH�,QWHUQHW��EXW�VRFLDO�PHGLD�KDV�EHHQ�WKH�PDLQ�VWDJH�RI�LWV�VSUHDG��/D]HU�et al.�
������0F,QW\UH��������7KH�VWUDWHJ\�ZDV�HPSOR\HG� LQ������GXULQJ�%ROVRQDUR
V�
SUHVLGHQWLDO�HOHFWLRQ�LQ�%UD]LO�LQ�RUGHU�WR�GHIHDW�WKH�RSSRVLWLRQ��7KH�FDPSDLJQ�ZDV�
PDUNHG�E\�DWWDFNV�RQ�MRXUQDOLVWV��SROLWLFDO�FDQGLGDWHV�DQG�GHIHQVH�RI�FRQVHUYDWLVP��
DOO�PDVVLYHO\�SURSDJDWHG� WKURXJK�:KDWV$SS�DQG�)DFHERRN��$OPHLGD��������$�
UHVHDUFK� UHYHDOHG� WKDW� ������ RI� %ROVRQDUR� YRWHUV� EHOLHYHG� LQ� ³IDNH� QHZV´�
�$9$$=�DQG�,'(,$�%LJ�'DWD��������,QGHHG��LQ�WKH�PLGVW�RI�VR�PXFK�LQIRUPDWLRQ�
DYDLODEOH� RQOLQH�� WKH� ILOWHU� EHWZHHQ� IDFWV� DQG� ZKDW� LV� GHOLEHUDWHO\� IDOVH� RIWHQ�
GHSHQGV�RQ�WKH�,QWHUQHW�XVHU��0F,QW\UH��������

6FLHQFH� LV� LQ� WKH�PLGGOH� RI� WKLV� DUHQD� DV�ZHOO�� HVSHFLDOO\� LQ� DQ� XQSUHFHGHQWHG�
SDQGHPLF� VFHQDULR�� :LWK� WKH� DGYDQFHPHQW� RI� WHFKQRORJ\�� WKH� UHIXWDWLRQ� RI�
K\SRWKHVHV�KDV�EHHQ�RFFXUULQJ�DW�DQ�DFFHOHUDWHG�SDFH��PDLQO\�GXH�WR�WKH�GHPDQG�
IRU�HIIHFWLYH�WUHDWPHQWV��GDWD�PRQLWRULQJ�DQG�LQIRUPDWLRQ�VKDULQJ��

�

&RYLG����SURYLVLRQDO�VFHQDULR�

7KH�SDQGHPLF�VFHQDULR�LV�HYROYLQJ�UDSLGO\��7KH�ILUVW�RIILFLDOO\�LGHQWLILHG�SDWLHQW�
ZLWK�WKH�GLVHDVH�RFFXUUHG�LQ�:XKDQ��&KLQD��RQ�'HFHPEHU���VW��������+XDQJ�et 
al.��������2Q�)HEUXDU\���WK��������WKH�0LQLVWU\�RI�+HDOWK�RIILFLDOO\�FRPPXQLFDWHG�
WKH� ILUVW� FDVH� RI�&RYLG���� LQ�%UD]LOLDQ� WHUULWRU\� �%UD]LO� �������$IWHU� ��� KRXUV��
UHVHDUFKHUV�DW�WKH�8QLYHUVLW\�RI�6mR�3DXOR��LQ�SDUWQHUVKLS�ZLWK�WKH�8QLYHUVLW\�RI�
2[IRUG��KDG�DOUHDG\�VHTXHQFHG�WKH�JHQRPH�RI�WKH�QHZ�&RURQDYLUXV�DQG�UHOHDVHG�
WKH� GDWD� LQWHUQDWLRQDOO\�� D� UHFRUG� WLPH� FRPSDUHG� ZLWK� WKH� ZRUOG� SHUIRUPDQFH�
�*LUDUGL��������

2Q�0DUFK� ��WK�� UHVHDUFKHUV� DW� ,PSHULDO�&ROOHJH�/RQGRQ� SXEOLVKHG� D� VWDWLVWLFDO�
PRGHO� RQ� WKH� XQLYHUVLW\
V� ZHEVLWH� ZLWK� SUHGLFWLRQV� DERXW� WKH� GLVHDVH� LQ� VRPH�
FRXQWULHV��KLJKOLJKWLQJ�WKH�8QLWHG�6WDWHV�DQG�*UHDW�%ULWDLQ��7KH�HVWLPDWH�RI�GHDWKV�
LQ� D� VFHQDULR� ZLWKRXW� PLWLJDWLRQ� PHDVXUHV� ZDV� FDWDVWURSKLF�� ���� PLOOLRQ� DQG�
��������� UHVSHFWLYHO\� �)HUJXVRQ� et al. ������� 2Q� 0DUFK� ��WK�� WKH� GDWD� ZHUH�
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XSGDWHG�LQ�WKH�IDFH�RI�FKDQJLQJ�VFHQDULRV��LQFOXGLQJ�%UD]LO��IRU�D�SRSXODWLRQ�RI�
������������LQKDELWDQWV��WKH�ZRUVW�VFHQDULR��ZLWKRXW�PLWLJDWLRQ�PHDVXUHV��ZRXOG�
KDYH�����������GHDWKV��WKH�EHVW��ZLWK�HDUO\�VXSSUHVVLRQ�����������:DONHU�et al. 
�������

7KH�FRQVWDQW�LQIRUPDWLRQ�XSGDWLQJ�DOVR�RFFXUUHG�LQ�WKH�VHDUFK�IRU�WUHDWPHQWV�DQG�
YDFFLQHV��DV�WKH�QHHG�IRU�UDSLG�GHYHORSPHQW�KDV�VLJQLILFDQWO\�FKDQJHG�WKH�XVXDO�
VFHQDULR��ZKLOH�RWKHU�YDFFLQHV�FDQ�WDNH�GHFDGHV�WR�GHYHORS��3IL]HU�DQG�%LR17HFK�
SKDUPDFHXWLFDOV�KDG�UHFHLYHG�WKH�ILUVW�YDFFLQH�DSSURYDO�LQ�'HFHPEHU��DIWHU�RQO\�
��� PRQWKV��� $OO� WKLV� HIIRUW� FRXQWHG� RQ� SUHYLRXV� NQRZOHGJH� DQG� LQWHUQDWLRQDO�
FRRSHUDWLRQ�DFURVV�ILQDQFLQJ�V\VWHPV��FOLQLFDO�WULDOV��LQIUDVWUXFWXUH��SXEOLF�SROLF\��
HWF���/XULH�et al.�������%%&��������&KORURTXLQH��DQWLPDODULDO��DQG�LWV�GHULYDWLYH�
�K\GUR[\FKORURTXLQH�� ZHUH� K\SRWKHVHV� HQGRUVHG� LQ� SROLWLFDO� VSHHFKHV��
SDUWLFXODUO\� E\� SUHVLGHQWV� 'RQDOG� 7UXPS� DQG� -DLU� %ROVRQDUR�� EXW� ZLWKRXW�
SURPLVLQJ�UHVXOWV��'HVLGHUL��������$�0D\���QG�DUWLFOH�LQ�7KH�/DQFHW��D�SUHVWLJLRXV�
MRXUQDO��SXEOLVKHG�D�VXUYH\�RI��������SDWLHQWV�DQG�FRQFOXGHG�WKDW��LQ�DGGLWLRQ�WR�
QRW�VKRZLQJ�VLJQLILFDQW�UHVXOWV�DJDLQVW�WKH�GLVHDVH��WKHVH�GUXJV�LQFUHDVHG�WKH�ULVN�
RI�GHDWK��7ZHOYH�GD\V�ODWHU��WKH�VWXG\�ZDV�FULWLFL]HG�IRU�GDWD�SUREOHPV��7KH�/DQFHW�
(GLWRUV��������

7KLV�VLWXDWLRQ�UHYHDOV�D�GHPDQG�IRU�UHVXOWV�DQG�LQIRUPDWLRQ�WKDW�KDSSHQ�DW�GLIIHUHQW�
WLPHV�� WKH� WLPH� RI� VFLHQFH� DQG� WKH� WLPH� RI� VFLHQFH� MRXUQDOLVP��$V�ZH� REVHUYH�
UHVHDUFKHUV�VWXG\LQJ�WKLV�XQSUHFHGHQWHG�VFHQDULR�LQ�DQ�DFFHOHUDWHG�ZD\��ZH�VHH�
FRPPXQLFDWLRQ�SURIHVVLRQDOV�VWULYH�WR�GLVVHPLQDWH�WKH�LQIRUPDWLRQ�XUJHQWO\��$QG�
LQ�WKLV�VFHQDULR�FLUFXODWHV�D�GLVFRXUVH�ZKLFK�³LV�QRW�D�VXP�RI�VSHHFKHV��VFLHQFH�
SOXV�MRXUQDOLVP�HTXDOV�SXEOLF�FRPPXQLFDWLRQ�RI�VFLHQFH�DQG�WHFKQRORJ\��6���-� �
3&67���,W�LV�D�VSHFLILF�DUWLFXODWLRQ�ZLWK�SDUWLFXODU�HIIHFWV��ZKLFK�DUH�SURGXFHG�E\�
WKH�LQMXQFWLRQ�WR�LWV�PRGH�RI�FLUFXODWLRQ´��2UODQGL���������������

�
��5XVVLD�UHJLVWHUHG�WKH�ILUVW�YDFFLQH�WR�ILJKW�&RYLG�����6SXWQLN�9��LQ�$XJXVW�������+RZHYHU��FOLQLFDO�
WULDOV�ZHUH�LQFRPSOHWH�DW�WKDW�WLPH��
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,W� LV� ZRUWK� UHPHPEHULQJ� WKDW�� LQ� WKH� FXUUHQW� VRFLDO� IRUPDWLRQ� JXLGHG� E\�
QHROLEHUDOLVP�SROLF\���&DQR��������WKHUH�LV�JUHDW�GHPDQG�IRU�LPPHGLDWH�VROXWLRQV�
DQG�SURGXFWLYLW\��ZKLFK�LV�DOVR�UHIOHFWHG�LQ�WKH�UHDOLW\�RI�WKH�SDQGHPLF��7KH�VR�
FDOOHG�³,QIRUPDWLRQ�6RFLHW\´��ZKLFK�HPHUJHG�WR�QDPH�WKH�SRVW�LQGXVWULDO�ZRUOG�
DQG�D�SDUDGLJP�VKLIW��UHYHDOHG�WHFKQLFDO��HFRQRPLF��FXOWXUDO��OHJDO��SV\FKRORJLFDO�
DQG�SKLORVRSKLFDO�FKDOOHQJHV�LQ�LWV�FRQVWUXFWLRQ��:HUWKHLQ��������7KLV�SDFH�RI�RQ�
GHPDQG� LQIRUPDWLRQ�� LQ� WXUQ�� UHYHDOV� QXPHURXV� DVVRFLDWHG� SUREOHPV� WKDW� DUH�
UHIOHFWHG�LQ�WKH�FRYHUDJH�RI�WKH�FXUUHQW�SDQGHPLF��$V�QRWHG��WKH�FXUUHQW�VFHQDULR�
RI�XQFHUWDLQWLHV�KDV�HYHQ�FRQWULEXWHG�WR�D�ODFN�RI�ULJRU�LQ�WKH�UHYLHZ�RI�FHUWDLQ�
VWXGLHV��

$OO� WKLV� ODFN� RI� LQIRUPDWLRQ� KDV� FDXVHG� DQJXLVK� LQ� SDUW� RI� WKH� SRSXODWLRQ� WKDW�
TXHVWLRQV� WKH� ,QWHUQHW� DERXW� LVVXHV� VXFK�ZKHQ� WKH� GLVHDVH�ZLOO� SHDN��ZKHQ� WKH�
SDQGHPLF�ZLOO�HQG��WKH�GHOD\�LQ�SURGXFLQJ�D�YDFFLQH�DQG�HYHQ�WKH�YDOLGLW\�RI�GLUHFW�
DWWDFNV� RQ� WKH� FUHGLELOLW\� RI� VFLHQWLVWV� DQG� FRPPXQLFDWRUV�� 7KH� ELRORJLVW�$WLOD�
,DPDULQR��DQ�LFRQ�LQ�WKH�GLVVHPLQDWLRQ�RI�DFFXUDWH�SDQGHPLF�LQIRUPDWLRQ�LQ�%UD]LO��
UHFHLYHG�KDUVK�FULWLFLVP�ZKHQ�XSGDWLQJ�WKH�,PSHULDO�&ROOHJH�/RQGRQ�GDWD�LQ�KLV�
YLGHRV�� ZKLFK� UHDFKHG� UHFRUG� YLHZLQJ�� GHVSLWH� KLV� ZDUQLQJ� WKDW� WKHVH� ZHUH�
predictions� �,DPDULQR�����D������E������F���'XH�WR� WKH�JURZLQJ�DWWDFN�RQ� WKH�
VFLHQWLILF� GLVVHPLQDWRU�� WKH� KDVKWDJ� �2EULJDGR$WLOD� ��7KDQN<RX$WLOD�� ZDV�
PRELOL]HG�RQ�7ZLWWHU�RQ�$XJXVW��VW�DV�D�VRFLDO�GHIHQVH��FXOPLQDWLQJ�LQ�WKH�ILUVW�
SRVLWLRQ�RI�WKH�7UHQGLQJ�7RSLFV�%UD]LO��7UHQGLQDOLD���������

&RQVLGHULQJ�WKHVH�HYHQWV�DQG�WKH�LPSRUWDQFH�RI�VRFLDO�PHGLD�LQ�WKH�GLVVHPLQDWLRQ�
RI�LQIRUPDWLRQ�RQ�&RYLG�����WKH�GLVFRXUVHV�SURGXFHG�RQ�WKH�VXEMHFW�RQ�7ZLWWHU�
ZDV�DQDO\]HG�GXH�D�VHULHV�RI�VRFLDO�HQJDJHPHQW�DURXQG�WKH�WRSLF�RQ�WKH�SODWIRUP��
DV�IROORZV��

�

�
��$FFRUGLQJ�WR�&DQR���������WKH�SROLF\�RI�QHROLEHUDOLVP�FRPSULVHV�D�³PRGHUQ´�ZD\�RI�DUJXLQJ�LQ�
IDYRU�RI�UHGXFLQJ�6WDWH�SDUWLFLSDWLRQ�LQ�WKH�PDUNHW�HFRQRP\�DQG�LQFUHDVLQJ�GHUHJXODWLRQ��VXFK�DV�
ODERU��VRFLDO�VHFXULW\��HWF���E\�PHDQV�RI�SULYDWL]DWLRQ�SROLFLHV�DQG�VWUXFWXUDO�UHIRUPV�RI�D�OLEHUDOL]LQJ�
QDWXUH��(QGRUVHG�PDLQO\�E\�WKH�WHFKQRORJLFDO�DGYDQFHV�RI�WKH�,,,�,QGXVWULDO�5HYROXWLRQ��LW�UHLQIRUFHV�
WKH�FDSLWDOLVW�QDWXUH�RI�DGRSWLQJ�IDVWHU�DQG�OHVV�FRVWO\�VROXWLRQV��OHDGLQJ�WR�SUHFDULRXV�HPSOR\PHQW�
UHODWLRQVKLSV�DQG�WKH�ZHDNHQLQJ�RI�VRFLDO�SROLFLHV��DPRQJ�RWKHU�SHUYHUVH�FRQVHTXHQFHV��+HUH��,�XVH�
WKH�WHUP�WR�UHIHU�WR�WKH�FXUUHQW�QHROLEHUDOLVW�GLVFRXUVH��HVSHFLDOO\�SUHVHQW�LQ�%UD]LO��
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$QDO\]LQJ�7ZHHWV�

7KH�VHDUFK�VWDUWHG�ZLWK�WKH�DVVXPSWLRQ�RI�³SURYLVLRQDO�VFLHQFH´��ZKRVH�VHOHFWLRQ�
RI�FRPPHQWV�RQ�7ZLWWHU�WRRN�SODFH� WKURXJK�WKH�NH\ZRUG�³YROWRX�DWUiV´��³ZHQW�
EDFN´�DQG� LWV�GHULYDWLYHV�� LQ�(QJOLVK��� LQVHUWHG� LQ� WKH�ZHEVLWH�VHDUFK� ILHOG��7KH�
VWDWHPHQW�FKRLFH�FDPH�DIWHU�D�TXDOLWDWLYH�REVHUYDWLRQ�RI�VLPLODU�WHUPV�UHFXUUHQFH�
LQ�WKH�VRFLDO�PHGLD��PDLQO\�DIWHU�WKH�UHOHDVH�RI�UHSRUWV�IURP�WKH�,PSHULDO�&ROOHJH��
7KH� VXEMHFW� JDLQHG� HYHQ� PRUH� DWWHQWLRQ� ZKHQ� SROLWLFDO� GHPRQVWUDWLRQV� ZHUH�
GHGLFDWHG� WR� DWWDFNLQJ� SXEOLF� ILJXUHV�ZKR� FRPPXQLFDWHG� DFFXUDWH� LQIRUPDWLRQ�
DERXW�WKH�SDQGHPLF��VXSSRUWHG�E\�WKH�³FKDQJH�LQ�DWWLWXGH´�LQ�WKH�IDFH�RI�WKH�QHZ�
GDWD��³%DFNLQJ�RXW´�KDV�EHFRPH�FRPPRQSODFH�LQ�DQ�XQSUHFHGHQWHG�VLWXDWLRQ��DV�
QHZ� LQIRUPDWLRQ� DERXW�&RYLG���� HPHUJHV� HYHU\� GD\��$V� VXFK�� WKH� VHDUFK�ZDV�
OLPLWHG� WR� FRPPHQWV� PDGH� LQ� WKH� ILUVW� KDOI� RI� ������ WKH� LQLWLDO� SHULRG� RI� WKH�
SDQGHPLF��LQ�ZKLFK�PDQ\�SRVLWLRQV�KDYH�FKDQJHG�GXH�WR�WKH�ODFN�RI�NQRZOHGJH�
DERXW�LW��

7ZLWWHU�ZDV�FKRVHQ�EHFDXVH� LW� LV� WKH� VWDJH�IRU�JUHDW�GLVFXVVLRQV�� LQ�DGGLWLRQ� WR�
DOORZLQJ�WKH�XVH�RI�KDVKWDJV��VHDUFK�HQJLQHV�RIWHQ�OLQNHG�WR�RUJDQL]HG�PRYHPHQWV��
ZKRVH�PHQWLRQV�LQ�ODUJH�TXDQWLWLHV�JDLQ�SURPLQHQFH�LQ�WKH�QHWZRUN�LWVHOI��D�ZD\�
WR� UDQN� WKH�PRVW�FRPPHQWHG�VXEMHFWV�E\� ORFDWLRQ��)XUWKHUPRUH�� WKH� VLWH� IDYRUV�
GLUHFW� LQWHUDFWLRQ�EHWZHHQ�DQRQ\PRXV�XVHUV��� SXEOLF� ILJXUHV� DQG�RUJDQL]DWLRQV��
IDFLOLWDWLQJ� DOPRVW� LQVWDQWDQHRXV� FRQWHQW� PRQLWRULQJ� SHUIRUPHG� E\� LQGLYLGXDO�
XVHUV��7ZLWWHU��ZKLFK�KDV�DERXW�����PLOOLRQ�DFWLYH�XVHUV�ZRUOGZLGH��LV�WKH�VL[WK�
PRVW�DFFHVVHG�SODWIRUP�LQ�%UD]LO��'DWD5HSRUWDO��������

6LQFH�WKH�VRFLDO�PHGLD�LV�G\QDPLF�DQG�XSGDWHV�LWV�SDJHV�IUHTXHQWO\��WKH�FRPPHQWV�
SUHVHQWHG�KHUH�GR�QRW�EHORQJ�WR�D�VLQJOH�WKUHDG��EXW�UDWKHU�WR�VHYHUDO�FRQYHUVDWLRQV�
WKDW�RFFXUUHG�LQ�SDUDOOHO�RQ�WKH�ZHEVLWH��FRQQHFWHG�E\�WKH�NH\ZRUG���)LJXUH�����

�

�

�

�
��³$QRQ\PRXV´�KHUH�PHDQV�D�SXEOLF�SURILOH�QRW�YHULILHG�E\�7ZLWWHU��WKDW�LV��WKH�FRPPRQ�XVHU��ZKR�
LV�QRW�D�SXEOLF�ILJXUH�RU�UHSUHVHQWV�DQ�RUJDQL]DWLRQ���
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)LJXUH����6HW�RI�FRPPHQWV�WUDQVFULEHG�IURP�7ZLWWHU�DERXW�WKH�QHZ�&RURQDYLUXV�
DQG�WKH�SURYLVLRQDO�QDWXUH�RI�VFLHQFH��SUHVHUYHG�DQRQ\PLW\���

�

7KHVH� FRPPHQW� DXWKRUV� GR� QRW� KDYH� YHULILHG� SURILOHV�� 7KH\� DUH� VRPHWLPHV�
FRQYHUVDWLRQV��LQ�UHVSRQVH�WR�SURILOHV�WKDW�DUH�DOVR�DQRQ\PRXV���SXEOLF�SRVWV�WKDW�
GLDORJXH�ZLWK�QHZV�RU�DUH�QRW�GLUHFWHG�DW�D�SDUWLFXODU�SURILOH��2I�WKHVH��VRPH�UHMHFW�
WKH� FKDQJH� LQ� SRVLWLRQV� ������ZKLOH� RWKHUV� WU\� WR� FRQWH[WXDOL]H� WKH� SURYLVLRQDO�
QDWXUH�RI�VFLHQFH��������

0RVW�FRPPHQWV�FRLQFLGH�ZLWK�D�VSHFLILF�GDWH��:+2
V�-XQH��WK�VWDWHPHQW�RQ�WKH�
PLVFRQFHSWLRQ�WKDW�DV\PSWRPDWLF�WUDQVPLVVLRQ�RI�WKH�YLUXV�ZRXOG�EH�UDUH��7KDW�
VDPH�PRQWK�DOVR�PDUNHG�WKH�UHWUDFWLRQ�RI�7KH�/DQFHW�DUWLFOH�RQ�FKORURTXLQH�DQG�
K\GUR[\FKORURTXLQH� DQG� WKH� HPHUJHQFH� RI� VFLHQWLILF� HYLGHQFH� WR� VXSSRUW� WKH�
ZLGHVSUHDG�XVH�RI�PDVNV�E\�KHDOWK\�SHRSOH��ERWK�SUHYLRXVO\�QRW�UHFRPPHQGHG�E\�
WKH�LQVWLWXWLRQ��:+2��������

:KHQ� DQDO\]LQJ� WKH� FRPPHQWV� LQ� JUHDWHU� GHSWK�� ZH� ILQG� WKDW� WKH� SRVVLEOH�
PHDQLQJV�RI�WKHVH�FRPPHQWV�H[FHHG�WKH�����FKDUDFWHUV�RI�7ZLWWHU��DQG�UHIHU�WR�
WKH� LQWHUGLVFRXUVH�� WKDW� LV�� ³VRPHWKLQJ� VSHDNV� EHIRUH�� HOVHZKHUH� DQG�
LQGHSHQGHQWO\´��3rFKHX[�����������DQG�WKDW�UHWXUQV�RQ�WKH�EDVLV�RI�WKH�VD\DEOH��,W�
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LV� ³WKH� VHW� RI� VD\LQJV� DOUHDG\� VDLG� DQG� IRUJRWWHQ� WKDW� GHWHUPLQH� ZKDW� ZH� VD\��
VXVWDLQLQJ�WKH�YHU\�SRVVLELOLW\�RI�VD\LQJ´��2UODQGL������������7KXV��WKH�GLVFRXUVHV�
RI�VRFLDO�QHWZRUNV�GLDORJXH��LQ�D�FHUWDLQ�LQVWDQFH��FRQWDLQV�D�YLVLRQ�RI�VFLHQFH�WKDW�
KDV� DOUHDG\� EHHQ� HVWDEOLVKHG�� 7KHUHIRUH�� ³7KH� PHDQLQJ� RI� D� ZRUG�� RI� DQ�
H[SUHVVLRQ��RI�D�SURSRVLWLRQ��HWF���GRHV�QRW�
H[LVW�LQ�LWVHOI
��WKDW�LV��LQ�LWV�WUDQVSDUHQW�
UHODWLRQVKLS� ZLWK� WKH� OLWHUDOQHVV� RI� WKH� VLJQLILHU��� EXW�� RQ� WKH� FRQWUDU\�� LW� LV�
GHWHUPLQHG�E\� WKH� LGHRORJLFDO�SRVLWLRQV� WKDW�DUH�DW� VWDNH� LQ� WKH� VRFLR�KLVWRULFDO�
SURFHVV� LQ� ZKLFK� ZRUGV�� H[SUHVVLRQV� DQG� SURSRVLWLRQV� DUH� SURGXFHG� �WKDW� LV��
UHSURGXFHG�´��3rFKHX[�������������7KLV�VHQVH��DFFRUGLQJ�WR�WKH�DXWKRU��LV�SUHVHQW�
LQ�WKH�PHWDSKRU�UHODWLRQV��ZKLFK�FDQ�EH�LGHQWLILHG�E\�WKH�HIIHFWV�RI�VXEVWLWXWLRQ��
SDUDSKUDVHV��V\QRQ\PV��

7KXV��RQ�WKH�RQH�KDQG��WKH�FRPPHQWV�UHYHDO�DQ�DQWRQ\P�UHODWLRQ�EHWZHHQ�:+2�
DQG� VFLHQFH�� ZKLFK� GHQLHV� WKH� RUJDQL]DWLRQ
V� LQVWLWXWLRQDO� SRVLWLRQ�� 2EVHUYLQJ�
FRPPHQW���³WKLV�YHU\�PRQWK�:+2�KDV�WDNHQ�D�VWHS�EDFN�DV�UHJDUGV�FRQWDPLQDWLRQ�
E\�DV\PSWRPDWLF�SHRSOH��FKORURTXLQH�DQG�WKH�XVH�RI�PDVNV´��)LUVWO\��,Q�VXFK�D�
VKRUW�WLPH��:+2�FKDQJHG�LWV�SRVLWLRQ�UHJDUGLQJ�FRQWDPLQDWLRQ�E\�DV\PSWRPDWLF��
FKORURTXLQH�DQG�WKH�XVH�RI�PDVNV��6HFRQGO\��:+2�LV�QRW�VXUH��$QG��WKLUGO\��:+2�
LV�QRW�VFLHQFH��7KLV�ZD\�RI�GHQ\LQJ�UHVXPHV��E\�UHIHUULQJ�WR�LQWHUGLVFRXUVH��WKH�
GHWHUPLQLVWLF�YLHZ�RI�D�VFLHQFH�WKDW�GRHV�QRW�DOORZ�LWVHOI�WR�³JR�EDFN´��:+2�LV�
QRW�VXUH��$���6FLHQFH�LV�VXUH��%���7KHUHIRUH��:+2�FDQQRW�EH�VFLHQFH��$���%���7R�
VD\��WKHQ��WKDW�:+2�GRHV�QRW�EDVH�LWVHOI�RQ�VFLHQFH�LQ�LWV�GHFLVLRQV�±�GXH�WR�WKH�
FKDQJH� RI� SRVLWLRQV� ±� LV� WR� SODFH� VFLHQFH� RQ� D� OHYHO� RI� DEVROXWH� WUXWK�� ZKLFK�
FRUURERUDWHV� ZLWK� D� GHWHUPLQLVWLF� YLHZ� VWLOO� SUHVHQW� LQ� FRQWHPSRUDU\� WLPHV�
�0DUWLQV��������7KLV�PHPRU\�RI�XQFKDQJLQJ�VFLHQFH�LV�SUHVHQW�LQ�WKHVH�GLVFRXUVHV�
SURGXFHG�LQ�WKH�FXUUHQW�VRFLDO�DQG�KLVWRULFDO�FRQGLWLRQV�VXUURXQGLQJ�VFLHQFH�LQ�WKH�
IDFH�RI�WKH�&RYLG����SDQGHPLF��

6WLOO��WKH�FRPPHQW�FDOOV�IRU�IDWDOLW\��7KH�PHQWLRQ�RI�WKH�QXPEHU�RI�GHDWKV�ZDV�XVHG�
DV�WKH�HIIHFWV�RI�D�³QRW�VFLHQFH´��2EVHUYLQJ�WKH�SUHPLVHV�RI�FRPPHQW���³:+2�
������ ZHQW� EDFN�� 2QO\� WKRVH� ZKR� KDYH� GLHG� EHFDXVH� RI� WKLV� FDQQRW� JR� EDFN´��
UHODWLRQV�DOVR�DSSO\��:+2�PDGH�D�GHFLVLRQ��$�֜�%���7KH�GHFLVLRQ�FDXVHG�GHDWKV�
�%�֜�&���:+2�FDXVHG�GHDWKV��$�֜�&���,Q�WKHVH�VSHHFKHV���JRLQJ�EDFN��LPSOLHV�
EHLQJ�ZURQJ�DQG��FRQVHTXHQWO\��DVVXPLQJ�GLUH�FRQVHTXHQFHV��
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2WKHU� WLPHV�� WKH� LQVWLWXWLRQ� DQG� VFLHQFH� DUH� WUHDWHG� DV� V\QRQ\PRXV��2EVHUYLQJ�
FRPPHQW���³:+2�VDLG�WKDW�WKH�FRURQDYLUXV�ZDV�QRW�WUDQVPLWWHG�IURP�KXPDQ�WR�
KXPDQ��7KH\�PDGH�D�PLVWDNH�DQG�ZHQW�EDFN��������&DQ�\RX�EHOLHYH�:+2"�:+2�
LV�D�MRNH�´��,Q�WKH�FULWLFLVP�RI�:+2�WKHUH�LV�DOVR�DQ�LPSOLFLW�FULWLFLVP�RI�VFLHQFH��
RQFH�WKH�RUJDQL]DWLRQ¶V�DFWLRQV�ZHUH�EDVHG�RQ�VFLHQWLILF�HYLGHQFH��6R��ZKHQ�QHZ�
VWXGLHV�RYHUWXUQHG�SUHYLRXV�K\SRWKHVHV��ZKLFK�SURYHG�WR�EH�FRPPRQ�LQ�WKH�IDFH�
RI�DQ�XQNQRZQ�GLVHDVH��WKH�:+2�DOVR�UHYHUVHG��LQ�RUGHU�WR�PDLQWDLQ�D�SRVLWLRQ�
FRQVLVWHQW� ZLWK� WKH� VFLHQWLILF� OLWHUDWXUH�� ,Q� WKLV� OLQH� RI� UHDVRQLQJ�� VFLHQWLILF�
SURYLVLRQDOLW\�LV�DVVXPHG��EXW�WKLV�LV�SODFHG�DV�D�IDFWRU�RI�GLVFUHGLW��5HSKUDVLQJ�LW��
³FDQ�\RX�EHOLHYH�LQ�VFLHQFH"�6FLHQFH�LV�D�MRNH�´��

,W�FDQQRW�EH�FODLPHG�WKDW�WKH�VSHHFKHV�DUH�QRW�³VFLHQWLILF´�WR�VRPH�H[WHQW��(YHQ�LQ�
SRVLWLRQV� WKDW� TXHVWLRQ� WUXVW� LQ�:+2� DQG�� VXEVHTXHQWO\�� LQ� VFLHQFH�� WKHUH� LV� D�
IRXQGDWLRQ� LQ� VWXGLHV�� RUJDQL]DWLRQV�� FRQFHSWV�� DPRQJ� RWKHUV�� DV� DUJXPHQWV��
+RZHYHU��WKH�LGHQWLILHG�GHWHUPLQLVWLF�YLHZ�RI�VFLHQFH�FRQWULEXWHV�WR�WKH�GHQLDO�RI�
LWV�SURYLVLRQDO�FKDUDFWHU��ZKLFK�LV�PLVWDNHQ�DQG�GRHV�QRW�VXSSRUW�WKH�FODLPV�WKDW�
³JRLQJ�EDFN´� LV�XQVFLHQWLILF��2Q�WKH�FRQWUDU\��SURYLVLRQDOLW\�VXSSRUWV�VFLHQWLILF�
SURJUHVV�LQ�WKH�IDFH�RI�QHZ�UHVHDUFK��

7KH�QXPHULFDO�SUHGLFWLRQV�WKDW�KDYH�EHHQ�PDGH�DUH�predictions��(VWLPDWLQJ�YDOXHV�
LQ�D�VFHQDULR�QHYHU�EHIRUH�VHHQ�LV�DQ�H[HUFLVH�LQ�XQFHUWDLQW\��EXW�RQH�WKDW�EHFRPHV�
QHFHVVDU\� WR� JXLGH� FRPSHWHQW� LQVWLWXWLRQV� LQ� WKHLU� GHFLVLRQV�� +RZHYHU�� LW� LV�
HVVHQWLDO� WR� XQGHUVWDQG� WKDW� WKH� DVVRFLDWHG� SROLWLFDO� GHEDWH� GLUHFWO\� DIIHFWV� WKH�
SDQGHPLF�GDWD��VLQFH�PHDVXUHV�VXFK�DV�VRFLDO�GLVWDQFLQJ�KDYH�EHHQ�VKRZQ�WR�EH�
HIIHFWLYH� DJDLQVW� WKH� GLVHDVH� WUDQVPLVVLRQ� LQ� D� VFHQDULR� ZLWKRXW� D� YDFFLQH�
�1RXYHOOHW�et al.��������QRWDEO\��WKHVH�PHDVXUHV�GHSHQG�RQ�SXEOLF�SROLFLHV�WR�EH�
HIIHFWLYHO\� LPSOHPHQWHG�� ,Q�%UD]LO�� WKH� SUHVLGHQW� FDOOHG�&RYLG���� D� ³OLWWOH� IOX´�
GXULQJ� DQ� RIILFLDO� DQQRXQFHPHQW�� DQ� DWWLWXGH� WKDW� PLQLPL]HG� :+2¶V� VRFLDO�
GLVWDQFLQJ�UHFRPPHQGDWLRQ��$FFRUGLQJ�WR�0F,QW\UH���������VFLHQFH�GHQLDOLVP�LQ�
WKLV� ³SRVW�WUXWK´� DUHQD� FDQ� OHDG� WR� SHUYHUVH� FRQVHTXHQFHV�� ZKHQ� D� SULYDWH�
LQGLYLGXDO�GHQLHV�D�IDFW��KH�IDFHV�WKH�SUREOHP��EXW�ZKHQ�D�OHDGHU�GRHV��WKH�UHVXOWV�
DUH�FDWDVWURSKLF��

$QRWKHU�DVSHFW�WKDW�FRUUHODWHV�ZLWK�WKH�FRQVWDQWO\�FKDQJLQJ�VFHQDULRV�LV�WKH�IDFW�
WKDW�WKH�UDFH�IRU�NQRZOHGJH�VKDULQJ�KDV�ERRVWHG�DFFHVV�WR�VWXGLHV�QRW�\HW�SHHU�
UHYLHZHG� �SUHSULQWV��� $OWKRXJK� WKHVH� SURPRWH� D� GHEDWH�� YLVLELOLW\� DQG�
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GLVVHPLQDWLRQ�RI�VFLHQWLILF�FRQWHQW�DW�ILUVW�KDQG��WKHUH�DUH�FRQFHUQV�WKDW�PXVW�EH�
FRQVLGHUHG��VLQFH�WKH�LQIRUPDWLRQ�UHYLHZ�SURFHVV�LV�QRW�FRPSOHWH��6SLQDN��������
+RZHYHU��HYHQ�LQ�WKH�FDVH�RI�VWXGLHV�WKDW�KDYH�EHHQ�VFUHHQHG�E\�VSHFLDOLVWV��DERXW�
����RI� WKH� HUURUV� WKDW� FDXVH� SDSHUV� WR�EH� UHMHFWHG� IURP� VFLHQWLILF� MRXUQDOV� DUH�
UHODWHG�WR�SUREOHPDWLF�GDWD��DFFRUGLQJ�WR�D�VWXG\�FRQGXFWHG�ZLWK�SXEOLFDWLRQV�LQ�
WKH�ILHOG�RI�FKHPLVWU\�DQG�PDWHULDOV�VFLHQFH��&RXGHUW��������

<HW�� MXVW� DV� WKH� ZD\� RI� SURGXFLQJ� QHZ� NQRZOHGJH� KDV� HYROYHG� RYHU� WLPH��
NQRZOHGJH�LWVHOI�KDV�DOVR�HYROYHG��6FLHQFH�WHQGV�WR�EULQJ�PDQ\�PRUH�TXHVWLRQV�
WKDQ�DQVZHUV�DQG�LV�IDU�IURP�SURSRVLQJ�GHILQLWLYH�VROXWLRQV��EXLOGLQJ�RQ�SUHYLRXV�
K\SRWKHVHV�WR�UHDFK�QHZ�SHUVSHFWLYHV��6FLHQWLILF�NQRZOHGJH�LV�SXW�LQ�FKHFN�DOO�WKH�
WLPH�DQG�WKH�UHIXWDWLRQ�RI�K\SRWKHVHV�LV�SDUW�RI�LWV�GHYHORSPHQW�SURFHVV��+RZHYHU��
HYHQ� WKH� VFLHQWLILF� PHWKRG� KDV� LWV� OLPLWDWLRQV� DQG� LQYHVWLJDWLRQV� RI� GLIIHUHQW�
QDWXUHV�PD\�UHTXLUH�GLIIHUHQW�PHWKRGRORJLHV��0RVW�H[SHULPHQWDO�VFLHQWLVWV�IRFXV�
RQ� RQH�PDLQ� K\SRWKHVLV� DQG�RQ�DYRLGLQJ� IDOVH� UHIXWDWLRQV� RU� FRUURERUDWLRQV� LQ�
UHODWLRQ�WR�WKH�IDFWRUV�WKDW�PD\�LQIOXHQFH�WKH�UHVXOWV�REWDLQHG��&OHODQG��������

)LQDOO\�� LW� LV� QHFHVVDU\� WR� FRQVLGHU� ODQJXDJH� LQ� LWV� IXQFWLRQLQJ� LQ� UHODWLRQ� WR�
H[WHULRULW\��VLQFH�LW�LV�QRW�RQO\�DW�WKH�EDVH�RI�DOO�NQRZOHGJH�SURGXFWLRQ��EXW�DOVR�LQ�
WKH�PHGLDWLRQ�RI�RXU�UHODWLRQVKLS�ZLWK�WKH�ZRUOG��ZLWK�REMHFWV�DQG�ZLWK�RWKHUV��
³/DQJXDJH� LV� WKH� IDEULF� RI� PHPRU\�� WKDW� LV�� LWV� HVVHQWLDO� PRGH� RI� H[LVWHQFH´�
�&RXUWLQH�����������7KLV�FRQVLGHUDWLRQ�PDNHV�LW�SRVVLEOH�WR�REVHUYH�WKH�ZD\�LQ�
ZKLFK�VFLHQWLILF�GLVFRXUVH�LV�SURGXFHG�LQ�RXU�VRFLHW\��

�

)LQDO�FRQVLGHUDWLRQV�

7KH�LQIRUPDWLRQ�GHPDQG�LQ�WKH�&RYLG����SDQGHPLF�LV�JURZLQJ�DQG�LV�IDFLOLWDWHG�
E\�WKH�'LJLWDO�$JH��3RSXODU�IUXVWUDWLRQ�ZLWK�WKH�FRQVWDQW�VFHQDULRV¶�FKDQJH�DQG�
WKH� LQDFFXUDF\� DERXW� FHUWDLQ� SUHYHQWLYH� PHDVXUHV� RU� SRVVLEOH� WUHDWPHQWV� LV� D�
GHEDWH�WRSLF�RQ�VRFLDO�PHGLD��EXW�DOVR�KLVWRULFDO�LQ�WKH�FRXUVH�RI�D�QHZ�NQRZOHGJH�
GHYHORSPHQW�� ,Q� WKLV� VHQVH�� WKLV�PDQXVFULSW� LQWHQGHG� WR� XQGHUVWDQG� WKH� SXEOLF�
UHVSRQVH� WR� WKH� HYLGHQFH�EDVHG� SROLFLHV� RQ� &RYLG���� WKURXJK� WKH� OLQJXLVWLF�
UHODWLRQV�SUHVHQW�LQ�RQOLQH�VSHHFKHV��

7KH�VWXG\¶V�ILQGLQJV�HYLGHQFHG�D�GHWHUPLQLVWLF�YLHZ�RI�VFLHQFH�SUHVHQW�LQ�GLIIHUHQW�
GLVFRXUVHV� IRUPXODWHG� E\� QRQH[SHUWV� RQ� 7ZLWWHU�� VSHFLILFDOO\� FRPPHQWLQJ� RQ�



7KH�SURYLVLRQDO�QDWXUH�RI�VFLHQFH�_����

:+2
V�SRVLWLRQ��,QLWLDOO\���VFLHQFH��DQG��:+2��ZHUH�PHQWLRQHG�LQ�WKH�RSSRVLWH�
VHQVH��DQWRQ\P�UHODWLRQ���DFFRUGLQJ�WR�D�VFLHQFH�WKDW�QHYHU�JRHV�EDFN��WKH�SRVLWLRQ�
RI�:+2�JRLQJ�EDFN�ZDV�XQVFLHQWLILF��,Q�WKLV�FDVH��PDQ\�VSHHFKHV�SXW�WKH�IDWDOLW\�
RI�WKH�GLVHDVH�DV�RQH�RI�WKH�HIIHFWV�RI�WKLV�QRQ�VFLHQWLILF�SRVLWLRQLQJ��,Q�DQRWKHU�
VHQVH�� WKH�ZRUGV�ZHUH�XVHG�DV�V\QRQ\PV�� LI�:+2�ZDV�UHYHUVLQJ�LWV�GHFLVLRQV��
ZKLFK�ZRXOG�EH�VFLHQWLILF�� WKHQ�VFLHQFH�ZRXOG�QRW�EH�UHOLDEOH��6WLOO�� WKHUH�ZHUH�
XVHUV�ZKR�WULHG�WR�UHVSRQG�WR�WKHVH�FRPPHQWV��SODFLQJ�WKH�SURYLVLRQDO�QDWXUH�RI�
VFLHQFH�DV�QHFHVVDU\�IRU�VFLHQWLILF�SURJUHVV��

$PRQJ� WKH� UHDVRQV� WKDW� IDYRU� WKH� DSSHDUDQFH� RI� VXFK� FRPPHQWV� LV� WKH�
FRQWHPSRUDU\�VFHQDULR�RI��SRVW�WUXWKV���LQ�ZKLFK�GHOLEHUDWHO\�IDOVH�LQIRUPDWLRQ�LV�
GLVVHPLQDWHG�� PDLQO\� LQ� WKH� SROLWLFDO� VSKHUH�� ,QGHHG�� WKH� FRPPHQWV� XVHG�
³VXEYHUWHG� WUXWKV´� ZKHQ� TXRWLQJ� VWXGLHV� WR� GLVFUHGLW� VFLHQFH�� (YLGHQWO\�� WKH�
SUHVVXUH� IRU� DQVZHUV� DIIHFWHG� WKH� UHVHDUFK� SHHU�UHYLHZ� SURFHVV� DQG� PXVW� EH�
FRQVLGHUHG�IRU�D�VFLHQWLILF�H[HUFLVH�DZDUH�RI�LWV�VRFLDO�LPSOLFDWLRQV��

$OVR�� WKLV� VWXG\� ZDV� OLPLWHG� WR� 7ZLWWHU� DQG� VLWXDWHG� LQ� %UD]LO�� EXW� RWKHU�
FRQWULEXWLRQV�FDQ�EH�PDGH�RQ�GLIIHUHQW�SODWIRUPV��ODQJXDJHV�DQG�SHUVSHFWLYHV��LQ�
RUGHU�WR�YHULI\�KRZ�WKHVH�GLVFRXUVH�UHODWLRQV�DUH�PDLQWDLQHG�RU�DOWHUHG�LQ�RWKHU�
FRQWH[WV��VLQFH�WKH�FRPPXQLFDWLRQ�DERXW�WKH�&RYLG����ZDV�FDUULHG�RXW�GLIIHUHQWO\�
DURXQG� WKH� ZRUOG�� DQG� KLVWRULFDO�� VRFLDO�� FXOWXUDO� DQG� SROLWLFDO� IDFWRUV� DUH�
LQWULQVLFDOO\�FRQQHFWHG�WR�WKH�VWXG\�SUREOHP��7KH�VFLHQFH�WUXVW�VXEMHFW�LV�FRPSOH[�
DQG�PXVW�EH�VWXGLHG�FRQVLGHULQJ�WKH�FRQGLWLRQV�LQ�ZKLFK�WKH�VHQVHV�DUH�IRUPXODWHG�
DQG�FLUFXODWH���

�
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KWWSV���ODQJXDJHV�RXS�FRP�ZRUG�RI�WKH�\HDU���



7KH�SURYLVLRQDO�QDWXUH�RI�VFLHQFH�_����

3rFKHX[��0LFKHO�� ������ Semântica e Discurso: Uma Crítica à Afirmação Do 
Óbvio���QG�HG��&DPSLQDV��(GLWRUD�GD�8QLYHUVLGDGH�(VWDGXDO�GH�&DPSLQDV��

3rFKHX[��0LFKHO��DQG�0LFKHO�)LFKDQW�� ������6REUH�D�KLVWyULD�GDV�FLrQFLDV��6mR�
3DXOR�� (VWDPSD� apud 0DUWLQV�� 0DUFL� )�� ������ ³2� 'LVFXUVR� 'D� &LrQFLD� 1D�
&RQWHPSRUDQHLGDGH��µ1DGD�([LVWH�D�0HQRV�4XH�2EVHUYHPRV�¶´�Rua�����������±
�����KWWSV���GRL�RUJ����������UXD�Y��L����������

3RSSHU��.DUO�5��������A Lógica Da Pesquisa Científica��6mR�3DXOR��(GLWRUD�GD�
8QLYHUVLGDGH�GH�6mR�3DXOR�	�(GLWRUD�&XOWUL[��

5HQVEHUJHU��%R\FH��������³6FLHQFH�-RXUQDOLVP��7RR�&ORVH�IRU�&RPIRUW�´�Nature�
����������������±����KWWSV���GRL�RUJ����������������D��

5RVD��&DUORV�$��3��������História Da Ciência Renascimento Científico História 
Da Ciência���QG�HG��%UDVtOLD��)XQGDomR�$OH[DQGUH�*XVPmR��

6DQMDG�� 1HOVRQ�� ������ ³([SRVLo}HV� ,QWHUQDFLRQDLV�� 8PD� $ERUGDJHP�
+LVWRULRJUiILFD� D� 3DUWLU� 'D� $PpULFD� /DWLQD�´� História, Ciências, Saúde - 
Manguinhos� ��� ����� ���±����� KWWSV���GRL�RUJ���������V�����
�������������������

6SLQDN�� (UQHVWR�� ������ ³2� 4XH� p� (VWH� 7HPD� 'RV� 3UHSULQWV"´� 6FLHOR� (P�
3HUVSHFWLYD��$FFHVVHG�$SULO�����������KWWSV���EORJ�VFLHOR�RUJ�EORJ������������R�
TXH�H�HVWH�WHPD�GRV�SUHSULQWV���

7KH� /DQFHW� (GLWRUV�� ������ ³([SUHVVLRQ� RI� &RQFHUQ�� +\GUR[\FKORURTXLQH� RU�
&KORURTXLQH� ZLWK� RU� ZLWKRXW� D� 0DFUROLGH� IRU� 7UHDWPHQW� RI� &29,'����� $�
0XOWLQDWLRQDO� 5HJLVWU\� $QDO\VLV�´� The Lancet� ���� ��������� H�����
KWWSV���GRL�RUJ���������6����������������������

7UHQGLQDOLD�� ������ ³7UHQGLQDOLD� %UDVLO�´� $FFHVVHG� $XJXVW� ���� ������
KWWS���ZZZ�WUHQGLQDOLD�FRP�WZLWWHU�WUHQGLQJ�WRSLFV�EUDVLO�EUDVLO��������KWPO��

:DONHU��3DWULFN�*��7���&KDUOHV�:KLWWDNHU��2OLYHU�:DWVRQ��0DUF�%DJXHOLQ��.\OLH�
(��&��$LQVOLH��6DQJHHWD�%KDWLD��$GKLUDWKD�%RRQ\DVLUL� et al.�������³7KH�*OREDO�
,PSDFW�RI�&29,'����DQG�6WUDWHJLHV�IRU�0LWLJDWLRQ�DQG�6XSSUHVVLRQ�´� Imperial 



�� � _ � $ / 7 ( 5 1 $ 8 7 $ 6 � � � � � � � ± � - 8 / < � � � � � �

College COVID-19 Response Team�� QR�� 0DUFK�� �±����
KWWSV���GRL�RUJ�KWWSV���GRL�RUJ�����������������

:HUWKHLQ��-RUJH��������³$�6RFLHGDGH�'D�,QIRUPDomR�H�6HXV�'HVDILRV�´�Ciência 
Da Informação� ��� ����� ��±���� KWWSV���GRL�RUJ���������V�����
�������������������

:+2�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� ������ ³5ROOLQJ� 8SGDWHV� RQ� &RURQDYLUXV�
'LVHDVH� �&29,'�����´� $FFHVVHG� $XJXVW� ���� ������
KWWSV���ZZZ�ZKR�LQW�HPHUJHQFLHV�GLVHDVHV�QRYHO�FRURQDYLUXV������HYHQWV�DV�
WKH\�KDSSHQ��


