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5HJLRQDO�5XVVLDQ�OLWHUDU\�WH[WV�DUH�D�YDOXDEOH�VRXUFH�IRU�VWXG\�RI�ERWK�DSSHOODWLYH�DQG�
RQRPDVWLF�YRFDEXODU\��7KHLU�PDWHULDO�LV�LPSRUWDQW�IRU�D�ZLGH�VFRSH�RI�KXPDQLWDULDQ�
DQG�VRFLDO�VFLHQFHV�LQFOXGLQJ�KLVWRULFDO�OH[LFRORJ\��$W�SUHVHQW�WKH�ZRUN�RI�LQYHQWRU\��
UHJLVWU\��VWXG\�DQG�GHVFULSWLRQ�RI�UHJLRQDO�VRXUFHV�GDWD�DUH�DPRQJ�WKH�PRVW�FXUUHQW�
LQWHUHVWV� LQ� 5XVVLDQ� KLVWRULFDO� OH[LFRORJ\� DQG� OH[LFRJUDSK\�� 7KH� DUWLFOH� LQ� YLHZ�
SUHVHQWV� WKH� UHVXOWV�RI�D�PXOWL�DVSHFW�YRFDEXODU\� VWXG\�RQ� WKH�EDVLV�RI�D�FRUSRUDWH�
GDWDEDVH� RI� PRUH� WKDQ� ���� RIILFLDO� WH[WV� RI� WKH� .D]DQ� UHJLRQ� GDWHG� ;9,�;9,,�
FHQWXULHV� �FRQWDLQLQJ� RYHU� �� PLOOLRQ� ZRUG� XVDJHV��� LW� DOVR� RXWOLQHV� WKH� VWUDQGV� RI�
OH[LFDO�UHVHDUFK�RI�WKH�WH[WV��VKRZV�WKH�UHJLRQDO�FKDUDFWHU�RI�WKH�PDWHULDO��GHVFULEHV�
WKH�KLVWRULFDO�OLQJXLVWLF�LQIRUPDWLYH�YDOXH�RI�WKH�GRFXPHQWV��DV�ZHOO�DV�WKH�SRWHQWLDOV�
RI�WKH�ILQGLQJV�LQ�RWKHU�UHVHDUFKHV�RI�YDULRXV�NLQGV��7KH�UHVXOWV�FRQILUP�WKH�YDOXH�RI�
WKH�UHJLRQDO�PDWHULDO�IRU�LGHQWLI\LQJ�FRPPRQ�DSSHOODWLYH�OH[LFDO�XQLWV�LQFOXGLQJ�WKRVH�
WKDW�VHUYHG�DV�SURWRW\SHV�IRU�RQRPDVWLF�OH[LFDO�XQLWV��7KH�ERG\�RI�WKH�.D]DQ�UHJLRQDO�
RIILFLDO�WH[WV�DOORZ�WR�XSGDWH�FXUUHQW�KLVWRULFDO�GLFWLRQDULHV��GHHSHQ�WKH�FKURQRORJ\�RI�
DSSHOODWLYH�ZRUGV��DQG�LGHQWLI\�OH[LFDO�XQLWV��PHDQLQJV�DQG�YDULDWLRQV�WKDW�DUH�QRW�\HW�
VKRZQ�LQ�5XVVLDQ�KLVWRULFDO�GLFWLRQDULHV�

.H\ZRUGV� 5XVVLDQ� /DQJXDJH�� .D]DQ� 5HJLRQ�� 2IILFLDO� 'RFXPHQWV�� /H[LFDO�

'HVFULSWLYHQHVV�

���,QWURGXFWLRQ
7KH�5XVVLDQ�RIILFLDO�GRFXPHQWV�FRQWDLQ�YDULRXV�DQG�H[WHQVLYH�PDWHULDOV�WKDW�

DUH�RI�DEVROXWH�YDOXH�IRU�D�ZLGH�VFRSH�RI�KXPDQLWDULDQ�DQG�VRFLDO�VFLHQFHV��OLQJXLVWLFV��
KLVWRU\��FXOWXUDO�VWXGLHV��HWF����$�ODUJH�QXPEHU�RI�WKH�GRFXPHQWV�KDYH�QRW�\HW�EHHQ�
SUHVHQWHG�WR�D�ZLGHU�VFLHQWLILF�DXGLHQFH��WKXV�WKH�WDVN�RI�WKHLU�LQYHQWRU\��UHJLVWU\�DQG�
GHVFULSWLRQ�EHFRPHV�RI�LPPHGLDWH�LQWHUHVW�

%HVLGHV�� UHJLRQDO� WH[WV�DUH�D� YDOXDEOH� VRXUFH� IRU�KLVWRULF� OH[LFRORJ\�VLQFH�
WKH\� FRQWDLQ� DSSHOODWLYH� DQG� RQRPDVWLF� OH[LFDO� XQLWV� RI� WKH� SHULRG� LQ� YLHZ�� ,W� LV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

*L]DWXOOLQD��$�5���7DPHU\DQ��7�<��������� 7KH�YRFDEXODU\�RI�$]DQ�UHJLRQDO�RIILFLDO�GRFXPHQWV
�'DWDEDVHV�RI�WKH������WK�&HQWXULHV�� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV����63�� ����
����
� .D]DQ�)HGHUDO�8QLYHUVLW\��D]DOL\DBU\VK#PDLO�UX
� 1RUWK�2VVHWLDQ�6WDWH�8QLYHUVLW\
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5XVVLD��6XPPHU�DQG�$XWXPQ������

EHFDXVH� RI� WKH� UHJLRQDO� GRFXPHQWV� WKDW� WKH� PDWHULDOV� RI� KLVWRULF� OH[LFRORJ\� DUH�
HQODUJHG� DQG� FRUUHFWHG�� DQG� WKH� UHJLRQDO� XQLWV� DUH� GLVFRYHUHG� �%DKUDPL�� ������
�3XVSLWDVDUL�HW�DO���������

���0DWHULDO�DQG�0HWKRGV
7KH�.D]DQ�8QLYHUVLW\�LV�HQJDJHG�LQ�UHJLVWU\��DQDO\VLV�DQG�GHVFULSWLRQ�RI�WKH�

PDWHULDOV� RI� WKH� .D]DQ� UHJLRQDO� OLWHUDU\� WH[WV� DV� SDUW� RI� KLVWRULFDO� DQG� UHJLRQDO�
OLQJXLVWLF�VWXGLHV��VHH��IRU�H[DPSOH���0DUGDQRYD�HW�DO���������0DUWL\DQRY�	�*DOLXOOLQ��
������1RYDN��������=KRORERY���������FXUUHQWO\�D�OH[LFDO�ERG\�RI�WKH�.D]DQ�RIILFLDO�
WH[WV� KDV� EHHQ� FRQVROLGDWHG� FRQWDLQLQJ� RYHU� �� PLOOLRQ� ZRUG� XVDJHV�
�KWWS���ZZZ�NOI�NSIX�UX�ND]DQ�LQGH[�SKS��

7KH�OH[LFDO�FRQWHQW�RI�WKH�WH[WV�KDV�D�JUHDW�LQIRUPDWLYH�YDOXH�IRU�GHVFULELQJ�
WKH� QDWLRQDO� ODQJXDJH� DQG� LWV� UHJLRQDO� DVSHFWV� IURP� WKH� WLPH� SHULRG� LQ� YLHZ�� WKH�
DQDO\VLV�RI�WKH�WH[WV�DOORZV�WR�LGHQWLI\�OH[LFDO�XQLWV�WKDW�DGG�WR�RU�FRUUHFW�WKH�GDWD�LQ�
WKH�GLFWLRQDULHV��LQ�WKH�FXUUHQW�DUWLFOH�ZH�ZLOO�PRVWO\�DSSHDO�WR�WKH�©'LFWLRQDU\�RI�WKH�
5XVVLDQ�/DQJXDJH�RI�;,�;9,,�FHQWXULHVª��UHIHUUHG�WR�EHORZ�DV�'����

7KH� UHVHDUFK� XVHV� WKH� IROORZLQJ� PHWKRGV�� GHVFULSWLYH�� KLVWRULF� ZRUG�
IRUPDWLYH� DQG� KLVWRULF� HW\PRORJLFDO� �ZKHQ� DQDO\VLQJ� DQG� FODVVLI\LQJ� OH[LFDO� XQLWV�
XVHG� LQ� WKH� DQDO\VHG� GRFXPHQWV��� DQG� FRQWUDVWLYH�FRPSDUDWLYH� �ZKHQ� FRPSDULQJ�
WH[WXDO�PDWHULDOV�DQG�GLFWLRQDU\�GDWD��

���5HVXOWV
7KH�YRFDEXODU\�RI�WKH�WH[WV�KDV�EHHQ�VWXGLHG�LQ�WKH�IROORZLQJ�VSKHUHV�
,��6WXG\�RI�WKH�DSSHOODWLYH�OH[LFDO�XQLWV�
:KHQ�FRPSDULQJ�WKH�XQLWV�ZLWK�WKH�GLFWLRQDU\�GDWD��WKH�IROORZLQJ�ILQGLQJV�

ZHUH�PDGH�
���/H[LFDO�XQLWV�DEVHQW�LQ�'���
7KH�WRWDO�QXPEHU�RI�WKH�XQLWV�WR�EH�DGGHG�WR�WKH�GDWD�RI�KLVWRULF�GLFWLRQDULHV�

LV�RYHU������DQG�WKDW�LV�RQO\�DPRQJ�WKH�GRFXPHQWV�RI�WKH�ILUVW�KDOI�RI�;9,,�FHQWXU\��
7KH� OH[LFDO� XQLWV� LQ� YLHZ�EHORQJ� WR� YDULRXV� SDUWV� RI� VSHHFK��:H� VKDOO� JLYH� D� IHZ�
H[DPSOHV�RI�QRXQV�

$PRQJ�WKH�QRXQV�ZH�FDQ�SRLQW�WR�D�JURXS�RI�XQUHJLVWHUHG�OH[LFDO�XQLWV�ZLWK�
WKH� ZRUG�IRUPDWLYH� PHDQLQJ� ©D� PDOH� FKDUDFWHULVHG� E\� KLV� UHODWLRQVKLS� ZLWK� WKH�
SKHQRPHQRQ� GHVLJQDWHG� E\� WKH� PRWLYDWLQJ� ZRUG� GHILQLQJ� KLV� DFWLYLW\�� FKDUDFWHU��
RFFXSDWLRQ�RU�FUDIWª��WKHVH�XQLWV�DUH�IRXQG�LQ�WKH�©5ROO�RI�WKH�\DUGV�DQG�SHUVRQV�RI�
WKH� FLW\� RI� .D]DQ� DQG� LWV� VXUURXQGLQJVª��� NUHVWRYVKKLN�� SRGU\CEQLN�� UH]DQVKKLN��
SRGVHYDOCQLN� HWF�� )RU� LQVWDQFH�� 'Y�� )HGCND6HOLYHUVWRYSRGVHYDOCQLN ]�
GHWCPL����;9,,����������� 3RGVHYDOCQLN± µVRPHRQH� ZKR� LV� LQYROYHG� ZLWK�

� +HUH� DQG� EHORZ� IRU� D� PRUH� FRQYHQLHQW� VHDUFK� LQ� WKH� HOHFWURQLF� YHUVLRQ� �VHH��
KWWS���ZZZ�NOI�NSIX�UX�ND]DQ�LQGH[�SKS��ZH�UHIHU�WR�WKH�GRFXPHQWV�JLYLQJ�WKH�GDWH�ILUVW��;9,��
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©ɩɨɞɫɟɜɚɧɢɟª��WKDW�LV�� WKH�VLHYLQJ�RI�JUDLQ�WKURXJK�WKH�VLHYH��ɝɪɨɯɨɬɵ��WR�UHPRYH�
WKH�FKDII¶��VHH�LQ�'���SRGVHYDOCVKKLN��

$� VSHFLDO� JURXS� LV� FRQVWLWXWHG� E\� IHPDOH� GHVLJQDWLRQV�� NDEDFKQLF]D��
RUHVKQLF]D��NUHVWRYQLF]D� HWF��8QIRUWXQDWHO\��WKH�FRQWH[W�GRHVQ¶W�DOORZ�XV�WR�GHFLGH�
RQ�WKH�PHDQLQJ�RI�WKHVH�XQLWV��µD�SHUVRQ�GHVLJQDWHG E\�KLV�RU�KHU�RFFXSDWLRQ¶��RU�µD�
ZRPDQ�GHVLJQDWHG�E\�KHU�KXVEDQG¶V�RFFXSDWLRQ¶�

$QRWKHU�ODUJH�JURXS�RI�XQUHJLVWHUHG�XQLWV�FRQVLVWV�RI�GLPLQXWLYH�QRXQ�IRUPV��
EX\DUDFKHN��IURP�EXHUDNµɛɭɟɪɚɤ��ɨɜɪɚɝ¶���YRURQRFKHN�IURP�YRURQRN� µD�VPDOO�MXJ¶���
GXELN�VDPH�DV�GXERN� µD�VPDOO�RDN�WUHH¶�LQ�'����� LUPRORM��µWKH�ERRN�FRQWDLQLQJ�WKH�
EHJLQQLQJ� YHUVHV� �LUPRV�� RI� DOO� WKH� OLWXUJLFDO� ERRNV� RI� WKH� 2UWKRGR[� &KXUFK¶��
NDQXQF\�SRVVLEO\��µWKH�OLWXUJLFDO�K\PQ�ERRN¶���RVLQND��LQ�'���RVLQDµDQ�DVSHQ�WUHH¶���
HWF��)RULQVWDQFH��GHUHYQL0DO\CH6LL��PRORGRMGXELN��D�QDGXEX�JUDQC�����;9,,��������

$�VHSDUDWH�JURXS�LV�IRUPHG�E\�WKH�XQUHJLVWHUHG�LQ�'���XQLWV�ZLWK�WKH�URRW�
DIIL[�SRO��SROX����PHDQLQJ� µSDUW� RU� KDOI� RI�ZKDW� LV� QDPHG� LQ� WKH�EDVH�PRUSKHPH¶��
SROGOLQQLND�� SROXYHUVWD�� SROXJULYQD�� SROXGHUHYQ\D�� SROXGOLQD�� SROXNRSQD��
SROXSXVWRVKC��SROX\DVDN� DQG�PDQ\�RWKHUV�

7KH� IROORZLQJ� DGMHFWLYHV� FDQ� EH� DGGHG� WR� '���� EH]VROCQ\CM�LQ� '���
EHVVROCHµDEVHQFH� RI� VDOW¶��� EHORFKHNDQQ\CM�� ERJRWHOHVQ\CM�� JRURGFKDW\CM��
GHV\DWLQQLFKQ\CM��OHVWY\DQRM��PROR]KDY\CM�µWKDW�ZKLFK�ORRNV�\RXQJ��DERXW�SODQWV�¶���
QRYLFKLM��PRQDVKLM��RWF]RY\CM��SRUR]YLORYDW\CM �LQ�WKH�'LFWLRQDU\�RI�5XVVLDQ�'LDOHFWV�
�KHQFHIRUWK� '5'�� ² UD]YLORYDW\CMµKDYLQJ� IRUNV�� EUDQFK\�� UDPLILHG¶��� DQG� PDQ\�
RWKHUV�

$�QXPEHU�RI�DGMHFWLYHV�DEVHQW�LQ�&���DUH� UHODWHG�WR�WKH�µIRUP¶�OH[LFDO�VHW�
DQG� KDYH� D� FRPSOH[� VWUXFWXUH� ZLWK� ±YHU[LMLQ� WKH� VHFRQG� SDUW� RI� WKH� OH[LFDO� XQLW��
GYRHYHU[LM�� RGQRYHU[LM�� S\DWLYHU[LM�� )RUH[DPSOH�� ©LYPHVWREHUH]\C� SROR]KHQD� JUDQC�
QDERUWQRMQDRGQRYHU[RMVRVQHª�����;9,,����������

$V�IRU�WKH�YHUEV�DEVHQW�LQ�&����VRPH�RI�WKHP�DUH�DVSHFW�IRUPV�DQG�IRUPV�
ZLWK�D�SRVWIL[��V\D�� L]]KLYDWL �LQ�'��� L]]KLWL���QRURYLWLV\D�LQ�'���QRURYLWLDV�KDYLQJ�
PHDQLQJ����µWR�WU\�KDUG��WR�ORRN�IRU�RSSRUWXQLW\¶���SRGNDVKLYDWL�LQ�'���SRGNRVLWL� µWR�
FXW�GRZQ��WR�PRZ�GRZQ�RU�PRZ�D�OLWWOH¶���VV\C[DWLV\D�LQ�'���VVR[QXWLV\DµWR�EHFRPH�
GU\��WR�GU\�RXW¶���HWF�

$QRWKHU�JURXS�DEVHQW�IURP�WKH�YHUEV�LQ�&���FRQVLVWV�RI�WKH�XQLWV�ZLWK�WKH�
SUHIL[�SR� DGGHG�WR�WKH�XQLWV�ZLWK�WKH�SUHIL[�Y\C� �PHDQLQJ�µWR�SHUIRUP DQ�DFWLRQ�RYHU�
DOO��RU�PDQ\��REMHFWV��RU�DQ�DFWLRQ�GRQH�E\�DOO��RU�PDQ\��VXEMHFWV��LQ�VHYHUDO�VWHSV¶���
SRY\CYR]LWL�� SRY\CJQLWL�� SRY\CNRSDWL�� SRY\CUXELWL�� SRY\CVXVKLWL�� HWF�� )RUH[DPSOH��
$LQ\CHJUDQL«� ? QRY\CHSRPHVKKLNLSRY\CUXELOLLSRY\C]KJOL�� LNRUHQC\D ����;9,,�
���������

���0HDQLQJV�QRW�UHJLVWHUHG�LQ�'���
7KHVH�DUH�DOVR�XQLWV�EHORQJLQJ�WR�GLIIHUHQW�SDUWV�RI�VSHHFK��:H�VKDOO�JLYH�D�

���;9,,�����;9,,�����;9,,�����;9,,�FHQWXULHV���WKH�GRFXPHQW�QXPEHU�DIWHU�WKH�GDVK��DQG�WKH�
SDJH�QXPEHU�DIWHU�WKH�FRORQ�
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IHZ�H[DPSOHV�
9HWHOCQLN�� ©YYHU[RWWRJRPHVWDSR� .DPH� V�

YHUVWXSRYHWHOCQLNYODGHHW0LWURSROLWª ����;9,,���������� +HUH� LW� PHDQVµD� ZKLWH�
ZLOORZ�IRUHVW¶��LQ�&����µZLOORZ�EUDQFKHV�DV�ILUH�ZRRG¶��WKH�ILUVW�XVDJH�IL[HG�LQ�'���
LV�GDWHG�������LQ�RXU�GRFXPHQWV�± ������

,QRJRURGQ\CM�� ©SRQDVKHPXXND]XSODW\DWRQL� Y� DVWRUR[DQLL� Y� ND]DQLL� Y�
QL]KQHPLQRJRURGQX\XSRVKOLQX� V� WRUJRY\CPLO\XGCPLURYQRª� ����;9,,���������� ,W� LV�
XVHG�DV�SDUW�RI�D�FROORFDWLRQ� LQRJRURGQD\DSRVKOLQD� µIHH�FKDUJHG�IURP�GZHOOHUV�RI�
RWKHU� WRZQV¶� �VHH� LQ� '��� LQRJRURGQ\CMDV� KDYLQJ� PHDQLQJ� ��� µSHUWDLQLQJ� WR� RWKHU�
WRZQV¶��

3RGYDOLWL��©=D<DNXVKNRP��SUR]YLVKKH1HNUDV��V�WRYDU\CVKKHPOHVXSRGYDOHQR
SRG�SDVKQ\XSRVPHWHGHV\DWC� GHV\DWLQ� Y� WUL� SRO\Dª� ����;9,,���������� µWR� FOHDU� WKH�
ZRRG�WR�PDNH�VSDFH�IRU�DJULFXOWXUH¶��VHH�LQ�'���SRGYDOLWLPHDQLQJ�µWR�PRZ�RII¶��

���9DULDWLRQV�DEVHQW�LQ�'���
7KH�YDULDWLRQV�PD\�EH�UHODWHG�WR�YDULRXV�SKRQHWLF�FKDQJHV��DUF]X[��LQ�'���

DUF]XJ� µD�GXNH¶���YR[DQVKKLN��LQ�'���D[DQVKKLN� µD�ILVKHU�ZKR�XVHV�DQ�D[DQWR�ILVK¶���
YVPX]KDWL� �LQ� '��� YR]PX]KDWL��� NDPFKD�LQ� '��� NDPND� µFRORXUIXO�� RUQDWH� VLON�
IDEULF¶���SHUHSHONL��'���SHOHSHONLµVPDOO�PHWDO�GHFRUDWLRQV�VXFK�DV�VHTXLQV��EXWWRQV��
FDUYHG�ILJXUHV¶���HWF�

:KHQ� GLVFXVVLQJ� WKH� LQGLUHFW� LQGLFDWLRQV� WR� WKH� RULJLQ� RI� GLDOHFWV� /� 0�
*RURGLORYD� �*RURGLORYD�� ������ SRLQWV� WR� WKH� SKRQHWLF� DQG�PRUSKRORJLFDO� IHDWXUHV�
IRXQG�LQ�WKH�RIILFLDO�WH[WV��$PRQJ�WKHP�VKH�PHQWLRQV�WKH�FKDQJH�RI�>ɚ@�WR�>ɟ@�ZLGHO\�
UHSUHVHQWHG� LQ� WKH�.D]DQ�GRFXPHQWV�RI� WKH� WLPH�SHULRG� LQ�YLHZ� �GHYHWC��GHVHWLQD��
UX[OHGC��W\CVHFKD� HWF����RU�LQFRQVLVWHQW�XVH�RI�YRLFHG�DQG�YRLFHOHVV�FRQVRQDQWV��IRU�
H[DPSOH�� ORWRFKNDLQVWHDG� RI� ORGRFKND��� $� ODUJH� QXPEHU� RI� SKRQHWLF� DQG�
PRUSKRORJLFDO� FKDQJHV� LQ� WKH� .D]DQ� GRFXPHQWV� ZDV� UHODWHG� WR� DVVLPLODWLYH�
GLVVLPLODWLYH�SURFHVVHV��EH]SHUH[RGQR��EXWWR��GH[W\DU��PHV\DVKQ\CM��RWYRWFKLN��SLVPR��
SUR]YLVKKR��HWF����ZKLFK�LV�ODUJHO\�H[SODLQHG�E\�WKH�LQIOXHQFH�RI�FRPPRQ�RUDO�VSHHFK��
WKHUH� DUH� UHSODFHPHQWV RI�D�ZLWKR� �DWRPDQ�� NREDN��SRURYRM�� HWF����ZKLFK�SUREDEO\�
UHIOHFWV�WKH�SKHQRPHQD�RI�K\SHUFRUUHFWLRQ�

7KH�JUDPPDWLFDO�YDULDWLRQV��DV�FRPSDUHG�WR�'����IRXQG�LQ�WKH�OLWHUDU\�WH[WV�
RI�WKH�.D]DQ�UHJLRQ�LQ�PRVW�FDVHV�DUH�UHODWHG�WR�WKH�FKDQJH�RI�JHQGHU��]KLYRWLQLVKNR�
�LQ�'���]KLYRWLQLVKND� µOLYHVWRFN¶���SRNURYC��LQ�'���SRNURY DV�KDYLQJ�PHDQLQJ����
µD�YHLO�RU�D�FRYHU�RI�YDULRXV�XVHV��D�NLQG�RI�FKXUFK�ZDUH�¶���HWF�

���/H[LFDO�XQLWV�GDWHG�GLIIHUHQWO\�LQ�WKH�.D]DQ�GRFXPHQWV�DV�FRPSDUHG�ZLWK�
'���

&RUUHFWLRQ� RI WKH� GDWHV� LV� DQ� LPSRUWDQW� SDUW� RI�ZRUN�ZKHQ� FODULI\LQJ� WKH�
OH[LFDO�FRQWHQW�RI�D�ODQJXDJH�DW�D�FHUWDLQ�VWDJH�RI�LWV�GHYHORSPHQW�DQG�FDQ�KHOS�WR�
LGHQWLI\�WKH�RULJLQ�RI�D�OH[LFDO�XQLW��2QH�RI�WKH�PRVW�UHOLDEOH�ZD\V�WR�FRQILUP�WKDW�WKH�

� +HUH� ZH� VKRZ� WKH� PDLQ� SKRQHWLF�PRUSKRORJLFDO� FKDQJHV� DV� IRXQG� LQ� WKH� OLWHUDU\� WH[WV�
�LQGHSHQGHQW�RI�WKH�GDWD�LQ�'����
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ZRUG�DOUHDG\�H[LVWHG�LV LWV�XVDJH�LQ�D�OLWHUDU\�WH[W�
/HW�XV�JLYH�VRPH�H[DPSOHV�RI�ILQGLQJ�DQ�HDUOLHU�XVDJH�RI�D�ZRUG�LQ�WKH�.D]DQ�

GRFXPHQWV��IRU�LQVWDQFH��LQ�WKH�.D]DQ�GRFXPHQWV�RI�WKH�ILUVW�KDOI�RI�WKH�;9,,�FHQWXU\�
���� OH[LFDO� XQLWV� DUH� IRXQG� GDWHG� QRZ� ��� RU� PRUH� \HDUV� ROGHU��
DGDPDVKND����� �������� DOWDEDV����� ������� EH]CC\DYRFKQR����� �������
ELU\XN����� ������LQ�'��µZROI¶��LQ�WKH�DQDO\VHG�GRFXPHQWV�WKH�ZRUG�LV�XVHG�DV�SDUW�
RI� D� SHUVRQDO� QRXQ��� YLQRNXU����� ������� YRVNRYRM����� �������
JROXE\DWQLN����� ������� HUGDQC� �PHDQLQJ� � LQ� '���� ���� �������
]DJRURGQ\CM����� ������� NRWOLVKNR����� ������� NUHVWC\DQLVKNR����� �������
OHWRSURYR]KGHQLH����� ������� PXNRVH\D����� ������� SRGVYHVKQLN�LQ� '���
SRGVYHCFKQLNCC ± ���� �������SUHSRGREQRPXFKHQLF]D����� �������VHUHEU\DQLN�LQ�
'���VHUHEUHQQLNCC�± ���� �������HWF�

���6HW�H[SUHVVLRQV�QRW�UHJLVWHUHG�LQ�'���
$IWHU� 6�*�� 6KXOH]KNRYD�� ,�9� 3HWURYD� DQG� RWKHU� UHVHDUFKHUV�� ZH� VKDOO�

GHVLJQDWH� VHW� H[SUHVVLRQV� DV� VHW� YHUEDO� FRPSOH[HV� �69&� EHORZ�� PHDQLQJ�
µFRPELQDWLRQ�RI�WZR�RU�PRUH�YHUEDO�FRPSRQHQWV�WKDW�DUH�EXLOW�DFFRUGLQJ�WR�WKH�NQRZQ�
JUDPPDU� ODZV� RI� WKH� ODQJXDJH� DQG� KDYH� FRQVLVWHQW� VHPDQWLFV�� UHSURGXFLELOLW\� DQG�
VWHDGLQHVV�RI�YRFDEXODU\�DQG�JUDPPDWLFDO�VWUXFWXUH�ZLWK�DFFHSWDEOH�PLQRU�YDULDWLRQV�
ZLWKLQ�FHUWDLQ�OLPLWV¶��.RURWHQNR��������

0RVW� FDVHV� RI� 69&� WKDW� ZH� KDYH� LGHQWLILHG� DUH� IRXQG� LQ� WKH� &KXUFK¶V�
DXWKRULWDWLYH� WH[WV� WKDW� FRQWDLQ� SDUWLFXODU� FOLFKHV� DQG� YLYLG� LPDJHV�� 7KXV�� LQ� WKH�
GRFXPHQW� ���;9,,���� WKHUH� DUH� �� FOLFKHG� 69&� �WKHLU� XVDJH� UHODWHG� WR� WKHLU� JHQUH�
UHTXLUHPHQWV�� WKLV� LQFOXGHV� FRXUWHV\� IRUPXODV�� DQG��� WHUPLQRORJLFDO�69& �XVHG� WR�
GHVLJQDWH�DFWLRQV�UHODWHG�WR�D�FHUWDLQ�VSKHUH�RI�KXPDQ�DFWLYLW\��

/HW�XV�JLYH�D�IHZ�H[DPSOHV�RI�FOLFKHG�H[SUHVVLRQV�
9VH\DGQ\CMPHFK µDOO�GHVWUR\LQJVZRUG¶�� ©D�

NDNYVHVLOQ\CM[HUXYLPVNLM9ODG\CND�� SRSUHPQR]KHVWYXVKHGURWVYRL[�� RVWDQRNURGD� ?
[ULVWL\DQVNRJRL]EDYLO�E\C�RWYVH\DGQRJRPHFKDª�����;9,,����������

*ODGQRHXWHVQHQLH µSXQLVKPHQWE\VWDUYDWLRQ¶�� ©SRNDPHVWDRQL�� Y�
GROJRPYUHPHQL�� ? JODGQ\CPXWHVQHQLHP�� ER\DUDPL� ?
YVHPUDWQ\CPO\XGHPNDNL\DSRUX[LQHXFKLQLOLª�����;9,,���������

1H]ORELYD\DGXVKD µXQPDOLFLRXVVRXO¶�� ©L� QH�
V]KDOLVKDV\DQDVVDYVKL[POHNRPODGHQFHY�� PODGHQFHY�� QH]ORELYD\DGXVKD�� QH� YVL� OL�
L]SLVKDFKDVKX\DURVWLLJQHYD%R]KL\D"ª����;9,,���������

���6W\OLVWLF�IHDWXUHV�RQ�WKH�OH[LFDO�OHYHO�LQ�YDULRXV�JURXSV�RI�GRFXPHQWV�
/LWHUDU\� WH[WV�RI�WKH�.D]DQ�UHJLRQ�XVH�VFKRODVWLF�WHUPV�DV�D�IHDWXUH�RI�WKH�

JHQUH� DQG� VW\OH� �ILUVW� RI� DOO�� LQ� WKH�GRFXPHQWV�RI� WKH� FKXUFK� DXWKRULWLHV�ZKLFK� DUH�
FKDUDFWHULVHG�ZLWK� D� ORW� RI� LPDJHU\�� MRXUQDOLVP� DQG� RXWUHDFK� DJHQGD��� LQ� RUGHU� WR�
UHLQIRUFH� LQVWUXFWLRQ� �VHH�� IRU� H[DPSOH�� ���;9,,��������� ©«QDP� E\C�

� +HUH�DQG�HOVHZKHUH�WKH�ILUVW�GDWH�LV�DV�JLYHQ�LQ�'����WKH�VHFRQG�GDWH��DIWHU�WKH�DUURZ��LV�DV�
IRXQG�LQ�WKH�GRFXPHQWV�RI�WKH�.D]DQ�UHJLRQ�
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YVHPX[ULVWRLPHQLWRPXQDURGXSURVLWL� X� QHJRSUHEODJDJR%RJD� V�
YR]G\C[DQLHPLVOH]DPLPLORVWL�� FKWRE\C� QDP� GDO�
QD0RVNRYVNRHJRVXGDUCVWYR*RVXGDU\DEODJRFKHVWLYD���ª��� WR� PDLQWDLQ� WKH� HWLTXHWWH�
�IRU�H[DPSOH� LQ����;9,,���������©«WYHUGDJRDGDPDQWDLQHSRNROHELPDJRVWROSDª���
DQG�WR�PDNH�WKH�IRUPDO�VW\OH�PRUH�VROHPQ��7R�GR�VR�WKH�DXWKRUV�XVH�FRPSRXQG�ZRUGV�
�PH]KGXXVRELH�� FKHORYHNRO\XEHF]��� DEVWUDFW� QRXQV� HQGLQJ� ZLWK� �QLH�� �VWYR�� �VWYLH��
OLQNLQJ�ZRUGV�DQG�DGYHUEV�W\SLFDO�IRU�WKH�ERRNLVK�VW\OH�WRNPR��SDFKH���HWF��:H�VHH�LQ�
WKH�GRFXPHQWV�KRZ�YDULRXV�HOHPHQWV�DQG�PHDQV�LQWHUDFW�ZLWK�RQH�DQRWKHU�FUHDWLQJ�D�
VW\OLVWLFDOO\�FRKHVLYH�WH[W�

���/RFDO�OH[LFDO�XQLWV�
7KH�WDVN�RI�LGHQWLILFDWLRQ�RI�D�OH[LFDO�XQLW�DV�D�ORFDO�RU�QDWLRQDO�RQH�LQ�WKH�

JLYHQ� WH[W� LV� TXLWH� GLIILFXOW�� $� IHZ� UHVHDUFKHUV� KDYH� DGGUHVVHG� WKLV� LVVXH� �/� <�
.RVW\XFKXN�� 6�,�.RWNRY�� 2�6�0]KHOVND\D�� 2�*�3RURNKRYD�� )�3�3KLOLQ�� HWF���� 7KH\�
KDYH�REVHUYHG�WKH�GHJUHH�RI�ORRVHQHVV�ZKHQ�GHILQLQJ�ORFDO�HOHPHQWV��.RWNRY��������
DV�ZHOO�DV�WKH�LPSRUWDQFH�RI�PDWFKLQJ�WKH�UHJLRQ�RI�XVH�LQ�ROG�GRFXPHQWV�ZLWK�WKH�
LVRJORVV�LQ�WKH�PRGHUQ�GLDOHFWV��3KLOLQ��������

:KHQ�GHILQLQJ�WKH�ORFDO�XQLWV��ZH�XVHG�WKH�IROORZLQJ�FULWHULD�����WKH�OH[LFDO�
XQLW�LQ�YLHZ�RU�LWV�PHDQLQJ�DUH�QRW�IRXQG�LQ�'�������LWV�UHJLRQDO�FKDUDFWHU�LV�FRQILUPHG�
E\�WKH�GDWD�RI�5XVVLDQ�GLFWLRQDULHV��ERWK�KLVWRULFDO�DQG�PRGHUQ��WKDW�FRQWDLQ�UHJLRQDO�
YRFDEXODU\�

%DVHG�RQ�WKH�FULWHULD�DERYH�WKH�IROORZLQJ�OH[LFDO�XQLWV�ZHUH�LGHQWLILHG�WKDW�
LQ�RXU� YLHZ�KDYH� D� UHJLRQDO� FKDUDFWHU��EDNDOGLQD�� EROCVKDN�� YGRSROQRN�� JXPQLF]D��
GXEURYQLN��NO\XND��SRGWUDYLWL� HWF�

:H�VKDOO�HPSKDVLVH�WKDW�VRPH�UHVXOWV�DW�WKLV�VWDJH�DUH�SDUWO\�K\SRWKHWLFDO��$W�
SUHVHQW�ZKHQ�WKH�5XVVLDQ�YRFDEXODU\�KDVQ¶W�EHHQ�FRPSOHWHO\�H[SORUHG��WKH�PRGHUQ�
NLQG�RU�DQ\�KLVWRULF�YDULDWLRQV��ZH�FDQ�RQO\�EXLOG�RQ�D�YHU\�OLPLWHG�GDWD�RI�KLVWRULF�
GLFWLRQDULHV�LQFOXGLQJ�UHJLRQDO�RQHV�DQG�GLFWLRQDULHV�RI�FRQWHPSRUDU\�GLDOHFWV���:H�
FDQ�RQO\�H[SUHVV�RXU�KRSH�WKDW�UHVHDUFKHV�LQ�WKH�DUHD�RI�GDWD�LQYHQWRU\�RI�WKH�UHJLRQDO�
WH[WV�ZLOO�EH�SOHQW\�LQ�WKH�QHDUHVW�IXWXUH��DQG�WKH�UHVHDUFKHUV�ZLOO�KDYH�PRUH�QHFHVVDU\�
GDWD�IRU�DQDO\VLQJ��DQG�WKHQ�WKH�SUHOLPLQDU\�FRQFOXVLRQV�EDVHG�XSRQ�OLPLWHG�GDWD�ZLOO�
JHW�SURRI�RU�GLVSURRI��

,,��6WXG\�RI�SURSHU�QDPHV��DQWKURSRQLP\�DQG�WRSRQ\P\�LQFOXGHG��
3URSHU�QDPHV�IRXQG�LQ�WKH�WH[WV�RI�WKH�.D]DQ�UHJLRQ�RIWHQ�DGG�VXSSRUW�WR�WKH�

GDWD�RI�KLVWRULFDO�GLFWLRQDULHV�RI�WKH�5XVVLDQ�ODQJXDJH�
ɚ�� WKH\� DOORZ� WR� GHHSHQ� WKH� FKURQRORJ\� RI� VRPH� OH[LFDO� XQLWV�� VHH�� IRU�

H[DPSOH��%LU\XN��*RUHP\CND��=\CN��.ULYRVKH\D��0DOHF]DQG�PDQ\�RWKHUV�
ɛ�� WKH\�HQODUJH� WKH� URVWHU�RI�ROG�5XVVLDQ�DSSHOODWLYH�ZRUGV�E\�SUHVHUYLQJ�

ZRUGV�QRW�UHJLVWHUHG�LQ�KLVWRULFDO�GLFWLRQDULHV��)RU�LQVWDQFH��EXGLONDPHDQLQJ�LQ�'5'�
µWKH� RQH� ZKR� ZDNHV� XS� VRPHRQH�� URXVHV� VRPHRQH� IURP� VOHHS�� DQ� REMHFW� XVHG� WR�
DZDNHQ� VRPHERG\¶�� ©'�YRU�� %XGLOND2IRQDVCHYDVWUHOCF]Dª�� ɧɸɯɚɥɨ PHDQLQJ� LQ�
'5'�µQRVH¶��©'Y�RU��6HPHMND)LODWCHYV\CQ1\X[DORª�

7RSRQ\PV�DQG�DQWKURSRQ\PV�DOVR�FRQWDLQ�SULFHOHVV�LQIRUPDWLRQ�DERXW�WKH�



7KH�9RFDEXODU\�RI�$]DQ�5HJLRQDO�2IILFLDO�'RFXPHQWV«�_����

LQWHUDFWLRQ�RI�WKH�5XVVLDQ�DQG�RWKHU�SHRSOHV�RQ�WKH�JLYHQ�WHUULWRU\��VHH��IRU�H[DPSOH��
7DWDU�ZRUGV�WXUQHG�LQWR�QLFNQDPHV��,YDQNR%XVXUPDQ��%RJGDQNR(UO\CN��RU�WRSRQ\PV�
RI�WKH�7XUNLF�RULJLQ��YLOODJHV�QDPHG�&KHUHP\CVK��7LPHUFKL��.DLQ�(OJD�DQG�RWKHUV��

7KH�VWXG\�RI�SURSHU�QDPHV�KDV�D�JUHDW�YDOXH�IRU�WKH�KLVWRU\�RI�WKH�ODQJXDJH��
ERWK� DV� D� VRXUFH� WR� HQODUJH� WKH� GLFWLRQDU\� GDWD�� DQG� DV� D�PHDQV� WR� LGHQWLI\� ZRUG
EXLOGLQJ�SDWWHUQV�WKDW�DUH�SURGXFWLYH�IRU�WKH�OLYLQJ�VSHHFK�

���&RQFOXVLRQV
7KH�GHVLJQDWHG�DUHDV�RI�VWXG\LQJ�WKH�YRFDEXODU\�RI�WKH�.D]DQ�GRFXPHQWV�RI�

;9,�;9,,�DOORZ�XV�WR�JHW�D�VPDOO�IRUHWDVWH�RI�WKH�ZHDOWK�RI�WKH�OLWHUDU\�WH[WV��DQG�ZH�
KDYH�RQO\�ORRNHG�DW�RQH�OHYHO�RI�WKH�ODQJXDJH��WKH�YRFDEXODU\��/HW�XV�HPSKDVL]H�WKDW�
HYHU\� DUHD� RI� OH[LFDO� VWXG\� RI� WKH� WH[WV� GHVHUYHV� PRUH� DWWHQWLRQ�� EHVLGHV�� WKH�
GLVFRYHULHV�PDGH�RQ�WKH�SKRQHWLFV�JUDSKLF��PRUSKRORJLF�DQG�V\QWDFWLF�OHYHOV�DUH�RI�
DEVROXWH�YDOXH�DQG�ZLOO�EHFRPH�WKH�VXEMHFW�IRU�IXWXUH�SXEOLFDWLRQV�

���6XPPDU\
7KH�UHVHDUFK�VKRZV�WKDW��LQ�VSLWH�RI�WKH�XVXDO�VWULFW�XVH�RI�ZRUG�IRUPXODV�RU�

VSHFLDOLVHG� FRPSRQHQWV� W\SLFDO� IRU� RIILFLDO� WH[WV�� WKH� OH[LFDO� FRQWHQW� RI� WKH�.D]DQ�
GRFXPHQWV�LV�ULFKO\�YDULHG�

7KH�DSSHOODWLYH�DQG�RQRPDVWLF�OH[LFDO�XQLWV�LQ�WKH�.D]DQ�GRFXPHQWV�VHUYH�
DV�D�ULFK�VRXUFH�IRU�KLVWRULF�OH[LFRORJ\�DQG�JLYHV�D�YDVW�PDWHULDO�IRU�GHVFULSWLRQ�RI�WKH�
YRFDEXODU\�RI�WKH�QDWLRQDO�ODQJXDJH�DV�ZHOO�DV�LWV�UHJLRQDO�IRUPV��DGGLQJ�WR�WKH�GDWD�
DW�WKH�GLVSRVDO�RI WKH�KLVWRU\�RI�WKH�ODQJXDJH�

7R�FRQFOXGH��ZH�VKDOO�H[SUHVV�RXU�MR\�FDXVHG�E\�WKH�IDFW�WKDW�VR�PDQ\�VWXGLHV�
DUH�EHLQJ�PDGH�LQ�UHJLRQDO�KLVWRULF�OH[LFRORJ\��DV�ZHOO�DV�RXU�KRSH�WKDW�DQ�RSSRUWXQLW\�
ZLOO�DULVH�VRRQ�WR�UHFHLYH�HQRXJK�GDWD�IRU�JHQHUDOL]DWLRQV� WKDW�DUH�YLWDO�IRU�KLVWRULF�
OH[LFRORJ\�DQG�OH[LFRJUDSK\�

$FNQRZOHGJHPHQWV
7KH�ZRUN� LV�SHUIRUPHG�DFFRUGLQJ� WR� WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�

&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\�

5HIHUHQFHV
'���± 6ORYDUC�UXVVNRJR\D]\CND�;,�± ;9,,�YY���'LFWLRQDU\�RI�WKH�5XVVLDQ�/DQJXDJH�

RI�;,�;9,,�FHQWXULHV����������������0RVFRZ��1DXND��,VV��
'5'�± 6ORYDUC� UXVVNL[QDURGQ\C[JRYRURY �'LFWLRQDU\�RI�5XVVLDQ�'LDOHFWV�� ������

�������/HQLQJUDG?6W��3HWHUVEXUJ��1DXND��,VV�
*RURGLORYD�� /�� 0�� �������� 'HORYD\DSLVCPHQQRVWC� 3ULHQLVHMVNRM6LELUL� ;9,,� Y��

NDNLVWRFKQLNUHJLRQDOCQRMLVWRULFKHVNRMOHNVLNRJUDILL� �2IILFLDO� WH[WV� RI� WKH� ��WK�
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FHQWXU\�3UL\HQLVH\VN\�6LEHULD�DV�D�VRXUFH�IRU�UHJLRQDO�KLVWRULFDO�OH[LFRJUDSK\���
.KDEDURYVN��.K*38��

.RURWHQNR�� 0�� $�� �������� 8VWRMFKLY\CHVORYHVQ\CHNRPSOHNV\C� NDN� PDWHULDO�
GO\DYRVVR]GDQL\D\D]\CNRYRJRSRUWUHWD� ,YDQD� 1HURQRYD��
RGQRJRL]OLGHURYUDVNRODUXVVNRMFHUNYL�;9,,� VWROHWL\D� �6HW� YHUEDO� FRPSOH[HVDVD�
EDVLV�IRU�UHFUHDWLRQ�RI�WKH�ZRUG�SRUWUDLW�RI�,YDQ�1HURQRY��D�OHDGHU�RI�WKH�FKXUFK�
6FKLVPLQ�ɏ9,,�FHQWXU\��� �8QSXEOLVKHG�'LVVHUWDWULRQ���0DJQLWRJRUVN�

.RWNRY��6��,����������2FKHUNLSROHNVLNH\X]KQRYHOLNRUXVVNRMSLVCPHQQRVWL�;9,�± ;9,,�
YY�� �(VVD\V� LQ� WKH�YRFDEXODU\�RI� WKH�6RXWK�5XVVLDQ� OLWHUDU\� WH[WV�RI�;9,�;9,,�
FHQWXULHV���0RVFRZ��1DXND��

0DUGDQRYD��*���.DULPXOOLQD��*���.DULPXOOLQD��5���	�.DUSHQNR��7����������&RPSOH[�
FRUSXV�RI�7XUNLVPV�RI�WKH�5XVVLDQ�ODQJXDJH��$VWUD�6DOYHQVLV��������������

0DUWL\DQRY��'��$���	�*DOLXOOLQ��.��5����������5XVVLDQ�SURYHUE�FRUSRUD�RI�WKH���WK�
FHQWXU\��9DULDWLRQ�SUREOHP��-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH����������������

1RYDN��0����������3RORQLVPV�LQ�DQ�HOHFWURQLF�KLVWRULFDO�GLFWLRQDU\�RI�ERUURZLQJV�LQ�
WKH�������&HQWXU\�5XVVLDQ�(UH/��(�UMHþQLFLL�H�OHNVLNRJUDILMD��.QMLåLFDVDåHWDND��
=DJUHE����������

3KLOLQ�� )�� 3�� ������� ,VWRULFKHVND\DOHNVLNRORJL\DUXVVNRJR\D]\CND� �+LVWRULFDO�
OH[LFRORJ\�RI�WKH�5XVVLDQ�ODQJXDJH���0RVFRZ��1DXND�

=KRORERY��2��)�� ��������2OG�6ODYLF�VHUPRQ�ODQJXDJH��7KH�H[WUDRUGLQDU\�QDWXUH�RI�
YHUE�PRUSKRORJ\�LQ�&\ULO�7XURYVNLM
V�KRPLOLHV��6ORYČQH�����������±����

%DKUDPL��%����������7KH�HYDOXDWLRQ�DQG�FRPSDULVRQ�RI�GHVFULSWLYH�HYDOXDWLRQ�ZLWK�
WKH�WUDGLWLRQDO�HYDOXDWLRQ��TXDQWLWDWLYH��LQ�WKH�HGXFDWLRQ�VHOI�FRQFHSW�EHWZHHQ�
WKH� VWXGHQWV� RI� SULPDU\� VFKRRO� �6KDKULDU� LQ� 7HKUDQ���8&7� -RXUQDO� RI� 6RFLDO�
6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK��������������

3XVSLWDVDUL��/��� ,Q
DP��$���	�6\DLIXGGLQ��0����������$QDO\VLV�RI�VWXGHQWV¶�FUHDWLYH�
WKLQNLQJ� LQ� VROYLQJ� DULWKPHWLF� SUREOHPV�� ,QWHUQDWLRQDO� (OHFWURQLF� -RXUQDO� RI�
0DWKHPDWLFV�(GXFDWLRQ����������������KWWSV���GRL�RUJ����������LHMPH�����


