
2EMHFW &RPELQDELOLW\ DV D�0HDQV RI 6HPDQWLFV�
$FWXDOL]DWLRQ RI WKH 'HLFWLF 9HUE ɑɭɜɫɬɜɨɜɚɬɶ �7R�

)HHO��

/LQ�*XR�� 9HUD $� .RVRYD���	�&KXQFDL�0HL�

$EVWUDFW

7KH DUWLFOH LV GHYRWHG WR D� SHFXOLDU� OLQJXLVWLF� SKHQRPHQRQ� ± SRO\IXQFWLRQDO� GHLFWLF�
YHUEV�LQ�WKH�5XVVLDQ�ODQJXDJH��RQH�RI�ZKLFK�± WKH�OH[HPH ɱɭɜɫɬɜɨɜɚɬɶ �WR�IHHO��± LV�
WKH� REMHFW� RI� WKLV� VWXG\��7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� IXQFWLRQDO�
FRUUHVSRQGHQFH�EHWZHHQ�VLWXDWLRQV�GHVFULEHG�LQ�D�VWDWHPHQW�DQG�WKH�VHPDQWLFV�RI�WKH�
OH[LFDO�PHDQV WKDW�HIIHFWXDWH WKH REMHFW�YDOHQF\�RI�WKH�YHUE ɱɭɜɫɬɜɨɜɚɬɶ��7KLV�JRDO�
LV� DFKLHYHG� WKURXJK� D� FRQWH[WXDO� DQDO\VLV� RI� WKH� FRUUHVSRQGLQJ� WH[W� IUDJPHQWV�
DYDLODEOH�LQ�WKH�5XVVLDQ�1DWLRQDO�&RUSXV��$�TXDQWLWDWLYH�PHWKRG�LV�XVHG�WR�GHILQH�WKH�
PDLQ�OH[LFR�VHPDQWLF YDULDQW�RI�WKLV�YHUE��:H�SHUIRUPHG�D�VHPDQWLF�FODVVLILFDWLRQ�RI�
WKH�REMHFW�H[SDQGHUV�RI�WKH�YHUE�WR�VXPPDUL]H�WKH�REVHUYDWLRQV�RQ�WKH�DELOLW\�RI�HYHU\�
RQH� RI� LWV� OH[LFR�VHPDQWLF� YDULDQWV� WR� FRPELQH� ZLWK� WKH� YRFDEXODU\ RI� FHUWDLQ�
VHPDQWLF� FDWHJRULHV�� 7KH� FRQFOXVLRQV� DUH� WKH� IROORZLQJ�� WKH� GHLFWLF� QDWXUH� RI� WKH�
YHUE ɱɭɜɫɬɜɨɜɚɬɶ DOORZV�LW�WR�FRPELQH�LQ�DQ�H[WHQVLYH�DQG�IUHH�ZD\�ZLWK�QRXQV�RI�
YDULRXV�VHPDQWLF�JURXSV�WKDW�HIIHFWXDWH�LWV�REMHFW�YDOHQF\��WKLV�YHUE�LV�SRO\IXQFWLRQDO�
DV�LW�LV�XVHG�WR�GHVFULEH�VLWXDWLRQV�RI�YDULRXV�VWDWHV��HPRWLRQDO��SK\VLFDO��VXEMHFWLYH�
PHQWDO��DQG�WR�GHILQH�VRPH�W\SHV�RI�VHQVRU\�SHUFHSWLRQ�DQG�WKH�FDSDELOLW\�RI�DHVWKHWLF�
SHUFHSWLRQ��7KH�H[SHULHQFH�RI�RXU�VWXG\�FDQ�VHUYH�DV�DQ�H[DPSOH�RI DQ�DQDO\VLV�RI�D�
URZ� RI� DQDORJRXV� GHLFWLF� YHUEV� VXFK� DV ɨɳɭɳɚɬɶ� �WR� VHQVH�� ɢɫɩɵɬɵɜɚɬɶ� �WR�
H[SHULHQFH�� ɜɨɫɩɪɢɧɢɦɚɬɶ��WR�SHUFHLYH�� ɩɨɧɢɦɚɬɶ �WR�XQGHUVWDQG��HWF�

.H\ZRUGV� 'HLFWLF�9HUE��3RO\IXQFWLRQDOLW\��2EMHFW�&RPELQDELOLW\��/H[LFR�6HPDQWLF�
9DULDQW��/H[LFR�6HPDQWLF�&ODVVLILFDWLRQ�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

*XR� /��� .RVRYD�� 9�� $��� 	�0HL�� &�� �������� 2EMHFW FRPELQDELOLW\ DV D� PHDQV RI VHPDQWLFV�
DFWXDOL]DWLRQ� RI WKH GHLFWLF YHUE� ɑɭɜɫɬɜɨɜɚɬɶ �7R� )HHO�� -RXUQDO� RI� 5HVHDUFK� LQ� $SSOLHG�
/LQJXLVWLFV�����63�����������

� .D]DQ� )HGHUDO� 8QLYHUVLW\�� ,QVWLWXWH� RI� 3KLORORJ\� DQG� ,QWHUFXOWXUDO� &RPPXQLFDWLRQ��
JXROLQ���#PDLO�UX

� .D]DQ�)HGHUDO�8QLYHUVLW\��,QVWLWXWH�RI�3KLORORJ\�DQG�,QWHUFXOWXUDO�&RPPXQLFDWLRQ�

� -LOLQ�1RUPDO�8QLYHUVLW\��&ROOHJH�RI�)RUHLJQ�/DQJXDJHV�DQG�/LWHUDWXUH�
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��� ,QWURGXFWLRQ

7KH QRWLRQ RI GHL[LV� ZLGHO\ XVHG LQ OLQJXLVWLFV� LV GHWHUPLQHG DV IROORZV� LW
LV ³DQ LQGLFDWLRQ DV�D�PHDQLQJ�RU�D�IXQFWLRQ�RI�D�OLQJXLVWLF�XQLW�H[SUHVVHG E\�OH[LFDO�
DQG�JUDPPDWLFDO�PHDQV��'HL[LV�VHUYHV�WR�DFWXDOL]H�FRPSRQHQWV�RI�D�VSHHFK�VLWXDWLRQ�
DQG�FRPSRQHQWV�RI�WKH�GHQRWDWLYH�FRQWHQWV�RI�D�VWDWHPHQW´��-DUFHYD���������7KHUH�DUH�
TXLWH� D� QXPEHU� RI� WKHRUHWLFDO� ZRUNV� GHYRWHG� WR� WKLV� OLQJXLVWLF� FDWHJRU\� �)LOOPRUH��
����� /HYLQVRQ��������.RVNR�	�6LQJK��������.U\ORY��������HWF����

,W�ZDV�GHWHUPLQHG�WKDW�WKH�FODVV�RI�GHLFWLF�XQLWV�RI�WKH�5XVVLDQ�ODQJXDJH�LV�ELQDU\��³LW�
LV�FRPSRVHG�RI�MX[WDSRVHG�DQG�PXWXDOO\�RSSRVHG�V\VWHPV�RI�QRQ�YHUEDO�DQG�YHUEDO�
GHLFWLF�ZRUGV´� �6KYHGRYD���������$ORQJVLGH�W\SLFDO�GHLFWLF�XQLWV�� VXFK�DV�SHUVRQDO�
DQG� GHPRQVWUDWLYH� SURQRXQV�� GHPRQVWUDWLYH� SDUWLFOHV�� SURQRPLQDO� DGYHUEV� ZLWK�
ORFDWLYH�DQG�WHPSRUDO�VHPDQWLFV�HWF� �$SUHVMDQ���������LQ�UHFHQW�\HDUV¶ UHVHDUFKHUV¶�
LQWHUHVW�LV�LQFUHDVLQJO\�GUDZQ�WR�YHUEV�RI�GHLFWLF�QDWXUH��6KYHGRYD��������0RLVHHYD��
������/HZDQGRZVNL��������:DQJ��������

7KH�REMHFW�RI�RXU�VWXG\�LV�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ��ZKLFK�ZDV�LQFOXGHG�E\�
6KYHGRYD��������LQWR�WKH�OLVW�RI�GHLFWLF�YHUEV�WKDW�IRUP�OH[LFR�VHPDQWLF�URZV�ZLWK�WKH�
QXFOHDU�VHPHV�³WR�H[SHULHQFH�D�VWDWH´�DQG�³SHUFHLYH´� :H�VKDUH�WKH�LGHD�RI�WKH�GHLFWLF�
VSHFLILFV�RI�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ��VLQFH��EHLQJ�GLIIHUHQW�IURP�WKH�FRPSOHWHO\�FRQWHQW�
YHUE�XQLWV��LQ�SDUWLFXODU��WKH�YHUEV�RI�PRWLRQ �6LEJDHYD�HW�DO���������*LOD]HWGLQRYD�	�
6DODNKRYD�� ������ DQG� WKH� SRVWXUDO� YHUEV� RI� SXWWLQJ� �7URILPRYD� HW� DO��� ����� WKLV�
OH[HPH� LV� QRW� D� FRPSOHWHO\� FRQWHQW� ZRUG�� LQ� VSHHFK� LW� RQO\� LQGLFDWHV� D� FHUWDLQ�
VLWXDWLRQ��WKH�FRQWHQWV�RI�ZKLFK�DUH�GLVFORVHG��PRVW�VLJQLILFDQWO\��WKURXJK�DQ�REMHFW�
H[SDQGHU�RI�WKH�OH[HPH��7KH�VLJQLILFDQFH�RI�WKH�UHVHDUFK�RI WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ LV�
IXUWKHUPRUH�GHWHUPLQHG�E\�LWV�SRO\IXQFWLRQDOLW\��IRU�WKH�VHPDQWLF�VWUXFWXUH�RI�WKH�YHUE�
ɱɭɜɫɬɜɨɜɚɬɶ �*R���������7KHUHIRUH��LW�LV�LPSRUWDQW�WR�GHWHUPLQH�ZKLFK�HOHPHQWV�RI�
WKH� FRQWH[W� PDNH� LW� SRVVLEOH� WR� GLIIHUHQWLDWH� EHWZHHQ� WKH� PHDQLQJV� RI� WKLV�
SRO\IXQFWLRQDO� YHUE�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� HVWDEOLVK� WKH� IXQFWLRQDO�
FRUUHVSRQGHQFH�EHWZHHQ�WKH�VLWXDWLRQV�GHVFULEHG�LQ�D�VWDWHPHQW�DQG�WKH�VHPDQWLFV�RI�
WKH�OH[LFDO�PHDQV�WKDW�HIIHFWXDWH�WKH�REMHFW�YDOHQF\�RI�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ�

7KH�FRPELQDELOLW\�RI�WKH�XQLW�LQ�TXHVWLRQ�LV�DQDO\]HG�EDVHG�RQ�WKH�'LFWLRQDU\�
RI�&ROORFDWLRQV�RI�WKH�5XVVLDQ�/DQJXDJH�HGLWHG�E\�'HQLVRY��������DQG�0RUNRYLQ��
7KLV� VRXUFH� JLYHV� �� PHDQLQJV� RI� WKH� YHUE� ɱɭɜɫɬɜɨɜɚɬɶ DQG� OLVWV� LWV� H[SDQGHUV�
FRUUHVSRQGLQJ�WR�YDULRXV�V\QWDFWLF�VHPDQWLF�SRVLWLRQV�RI�HDFK�OH[LFR�VHPDQWLF�YDULDQW�
�KHUHLQDIWHU� UHIHUUHG� WR� DV� /69��� LQFOXGLQJ� WKRVH� FRUUHVSRQGLQJ� WR� D� GLUHFW� REMHFW�
�'HQLVRYD���������7KLV�GLFWLRQDU\�FRQWDLQV�GHWDLOHG�OLVWV�RI�REMHFW�H[SDQGHUV�RI�WKLV�
YHUE�RUJDQL]HG�VHSDUDWHO\� IRU�HDFK�/69��EXW�WKHVH� OH[LFDO�URZV�DUH�RSHQ��ZKLFK�LV�
HPSKDVL]HG�E\�HOOLSVHV�DW�WKHLU�HQGV��FI���H�J���³���ɂɫɩɵɬɵɜɚɬɶ�ɤɚɤɨɟ�ɥ��ɜɧɭɬɪɟɧɧɟɟ�
ɩɫɢɯɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ�� ɢɫɩɵɬɵɜɚɬɶ� ɤɚɤɨɟ�ɥ�� ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɟ� ɨɳɭɳɟɧɢɟ�
ɑɭɜɫɬɜɨɜɚɬɶ�ɱɬɨ��a�ɝɨɥɨɞ��ɫɵɬɨɫɬɶ��ɯɨɥɨɞ��ɨɡɧɨɛ��ɬɟɩɥɨ��ɛɨɥɶ��ɬɨɲɧɨɬɭ��ɫɢɥɭ��
ɪɚɞɨɫɬɶ�� ɨɛɥɟɝɱɟɧɢɟ�� ɜɨɥɧɟɧɢɟ�� ɬɪɟɜɨɝɭ�� ɥɸɛɨɜɶ�� ɡɥɨɛɭ�� ɧɟɧɚɜɢɫɬɶ�� ɝɨɪɞɨɫɬɶ��
ɜɨɨɞɭɲɟɜɥɟɧɢɟ��ɭɩɚɞɨɤ�ɫɢɥ��ɧɟɥɨɜɤɨɫɬɶ��ɬɨɫɤɭ��ɫɬɪɚɯ��ɫɬɵɞ��ɭɝɪɵɡɟɧɢɹ�ɫɨɜɟɫɬɢ��



��� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

ɨɬɱɚɹɧɢɟ�� ɭɫɬɚɥɨɫɬɶ�� ɢɡɧɟɦɨɠɟɧɢɟ�� ɤɚɤɨɟ�ɥ�� ɠɟɥɚɧɢɟ«´� �'HQLVRYD�� �������
%DKUDPL�5DG�	�+RVVHLQL����������³���7R�H[SHULHQFH�VRPH�LQWHUQDO�PHQWDO�VWDWH��WR�
H[SHULHQFH�VRPH�SV\FKRSK\VLFDO�VHQVDWLRQ��)HHO�ZKDW� KXQJHU��IXOOQHVV��FROG��VKLYHU��
ZDUPWK�� SDLQ�� VLFNQHVV�� VWUHQJWK�� MR\�� DOOHYLDWLRQ�� H[FLWHPHQW�� DQ[LHW\�� ORYH�� UDJH��
KDWUHG�� SULGH�� HQWKXVLDVP�� IDWLJXH�� DZNZDUGQHVV�� PHODQFKRO\�� VKDPH�� UHPRUVH��
GHVSDLU�� ZHDULQHVV�� H[KDXVWLRQ�� VRPH� GHVLUH«´��� 2EYLRXVO\�� WKHVH� QRXQV� KDYH�
KHWHURJHQHRXV�FDWHJRULDO�OH[LFDO� VHPDQWLFV�ZKLFK� LPSOLHV� WKH�QHHG�RI� WKHLU� OH[LFR�
VHPDQWLF�FODVVLILFDWLRQ�

,Q�RXU�VWXG\�WKH�VSHFLILFV�RI�WKH�REMHFW�FRPELQDELOLW\�RI�HDFK�RI�WKH�/69�RI�
WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ WKDW�ZH�IRXQG��LV�GHWHUPLQHG�E\�FRQWH[WXDO�DQDO\VLV�EDVHG�RQ�
WKH� WH[WV� IURP� WKH� 51&� �5XVVLDQ� 1DWLRQDO� &RUSXV�� �51&� ± ³5XVVLDQ� 1DWLRQDO�
&RUSXV��IURP�WKH�SHULRG�RI������������7DNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�ODUJH�YROXPH�
RI� WKH� ODQJXDJH� FRUSXV��ZH� VHOHFWHG� FKURQRORJLFDOO\� UHOHYDQW� WH[WV� UHFRUGHG� LQ� WKH�
51&�GXULQJ�WKH�ODVW�WHQ�\HDUV��H[FHSW�OLWHUDU\�RQHV�WKDW�DOORZ�QRQ�W\SLFDO��LQGLYLGXDO�
DXWKRU¶V�XVHV���

7KH�FRQGXFWHG�DQDO\VLV�DOORZHG�XV�WR�HVWDEOLVK�FRUUHODWLRQV�EHWZHHQ�HDFK�RI�
WKH� /69� RI� WKH� SRO\IXQFWLRQDO� YHUE� ɱɭɜɫɬɜɨɜɚɬɶ DQG� VSHFLILF� OH[LFDO� PHDQV� RI�
HIIHFWXDWLRQ�RI�LWV�REMHFW�YDOHQF\��EDVHG�RQ�WKH�GDWD�RQ�WKH�QXPEHU�RI�XVHV�RI�HDFK�
/69�LQ�WKH�51&��ZH�UHYHDOHG�WKH�PDLQ�/69�RI�WKH�YHUE�LQ�TXHVWLRQ�ZKLFK�SRVVHVVHV�
D�VSHFLDO�W\SH�RI�VHPDQWLF�VWUXFWXUH�

7KH�H[SHULHQFH�RI�RXU�UHVHDUFK�GHYRWHG� WR� WKH�SRO\IXQFWLRQDO�GHLFWLF�YHUE�
ɱɭɜɫɬɜɨɜɚɬɶ FDQ�VHUYH�DV�DQ�H[DPSOH�IRU�DQ�DQDO\VLV�RI�D�URZ�RI�DQDORJRXV�YHUEDO�
XQLWV�VXFK�DV�ɨɳɭɳɚɬɶ �WR�VHQVH���ɢɫɩɵɬɵɜɚɬɶ �WR�H[SHULHQFH���ɜɨɫɩɪɢɧɢɦɚɬɶ �WR�
SHUFHLYH�� ɩɨɧɢɦɚɬɶ �WR�XQGHUVWDQG� HWF�

���0HWKRGV

,Q�RUGHU�WR�VWXG\� WKH�REMHFW�YDOHQF\�RI� WKH�GHLFWLF�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ��ZH�
SHUIRUPHG�D�FRQWH[WXDO�DQDO\VLV�RI�WKH�FRUUHVSRQGLQJ�PDWHULDOV�DYDLODEOH�LQ�WKH�51&��
$V� SRLQWHG� RXW� E\� /HYLQVRQ�� ³'HL[LV� EHORQJV� ZLWKLQ� WKH� GRPDLQ� RI� SUDJPDWLFV��
EHFDXVH�LW�GLUHFWO\�FRQFHUQV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VWUXFWXUH�RI�ODQJXDJH�DQG�
WKH�FRQWH[WV�LQ�ZKLFK�WKH\�DUH�XVHG´��/HYLQVRQ��������

2XU VHPDQWLF FODVVLILFDWLRQ RI WKH REMHFW H[SDQGHUV RI WKH YHUE PDNHV LW
SRVVLEOH WR�VXPPDUL]H�WKH�UHVHDUFK�RI�WKH�DELOLW\�RI�HDFK�RI�WKH�/69�WR�FRPELQH�ZLWK�
YRFDEXODU\�RI�FHUWDLQ�VHPDQWLF�FDWHJRULHV��7R�GHWHUPLQH�WKH�PDLQ�/69�RI�WKH�YHUE�
ɱɭɜɫɬɜɨɜɚɬɶ ZH�XVHG�WKH�UHVXOWV�RI�D�TXDQWLWDWLYH�DQDO\VLV�

���5HVXOWV�DQG�'LVFXVVLRQ

'XULQJ�RXU�UHVHDUFK�ZH�HVWDEOLVKHG�WKH�IROORZLQJ�

��� :KHQ� GHVFULELQJ� WKH� VLWXDWLRQ� µWR� H[SHULHQFH� VRPH� SK\VLFDO� RU� SK\VLRORJLFDO�
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VHQVDWLRQ�RU�VWDWH¶�����UHFRUGV�LQ�WKH�51&���WKH�REMHFW�FRPELQDELOLW\�RI�WKH�OH[HPH�
ɱɭɜɫɬɜɨɜɚɬɶ LV�HIIHFWXDWHG�ZLWK�WKH�KHOS�RI�WKH�IROORZLQJ�OLQJXLVWLF�XQLWV�

���ZRUGV�DQG�FROORFDWLRQV�QDPLQJ�SK\VLRORJLFDO� VHQVDWLRQV�DQG�VWDWHV� ����UHFRUGV��
ZKLFK�FDQ�EH�GLYLGHG�LQWR�WKUHH�JURXSV��DFFRUGLQJ�WR�WKH�SUHVHQFH�RI�DQ�HYDOXDWLYH�
FRQQRWDWLYH�VHPH�

� WKRVH�GHILQLQJ�QHJDWLYHO\�HYDOXDWHG�VHQVDWLRQV�DQG�VWDWHV�RI�D�PDQ�RU�DQ�DQLPDO��
SULPDULO\� LQYROYLQJ� SDLQ� RU� VLFNQHVV�� ɛɨɥɶ�� ɢɡɧɟɦɨɠɟɧɢɟ�� ɥɨɦɨɬɚ��ɬɚɯɢɤɚɪɞɢɹ��
ɝɨɥɨɞ��ɡɜɨɧ ɜ ɭɲɚɯ �SDLQ��H[KDXVWLRQ��DFKHV��WDFK\FDUGLD��KXQJHU� HDU�EX]]LQJ��HWF��
����UHFRUGV���H�J�� ɋ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɨɧɚ ɱɭɜɫɬɜɨɜɚɥɚ ɫɢɥɶɧɵɟ ɛɨɥɢ ɢ ɥɨɦɨɬɭ ɜ
ɬɟɥɟ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV�� �6LQFH� WKHQ�VKH�KDG�EHHQ� IHHOLQJ�VHYHUH�
SDLQV�DQG�DFKHV LQ�KHU�ERG\��

� WKRVH�QRW�SRVVHVVLQJ�HYDOXDWLQJ�WRQH��ZLWK�WKH�SRWHQWLDO�IRU�FRQWH[WXDO�H[SUHVVLRQ�RI�
D� SRVLWLYH� RU� D� QHJDWLYH� HYDOXDWLRQ� LQ� D� JLYHQ� VWDWHPHQW��ɬɟɩɥɨ�� ɬɟɩɥɨɬɚ��ɠɚɪ
�ZDUPWK�� KHDW� HWF�� ��� UHFRUGV��� H�J���Ȼɟɪɟɦɟɧɧɨɫɬɶ ɜɵ ɩɨɤɚ ɱɭɜɫɬɜɨɜɚɬɶ ɧɟ
ɦɨɠɟɬɟ��ɟɳɟ ɞɚɠɟ ɢɦɩɥɚɧɬɚɰɢɹ ɫɤɨɪɟɟ ɜɫɟɝɨ ɧɟ ɩɪɨɢɡɨɲɥɚ �51&�± ³5XVVLDQ�
1DWLRQDO� &RUSXV�� �<RX� FDQQRW� IHHO \RXU� SUHJQDQF\ \HW�� PRVW� SUREDEO\�� HYHQ� WKH�
LPSODQWDWLRQ�KDV�QRW�RFFXUUHG�\HW��

� WKRVH� GHQRPLQDWLQJ� SRVLWLYHO\� HYDOXDWHG� VHQVDWLRQV� DQG� VWDWHV� ɫɵɬɨɫɬɶ�
ɧɚɫɵɳɟɧɢɟ ɢ ɩɪɢɥɢɜ ɫɢɥ �IXOOQHVV�� VDWXUDWLRQ�DQG HQHUJ\�VXUJH�� ���UHFRUGV���H�J��
Ʉɨɝɞɚ ɦɵ ɜɢɞɢɦ�� ɱɬɨ ɩɢɳɚ ɜ ɬɚɪɟɥɤɟ ɤɨɧɱɚɟɬɫɹ��ɬɨ ɢ ɱɭɜɫɬɜɭɟɦ ɫɵɬɨɫɬɶ
�51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���:KHQ�ZH�VHH�WKDW�IRRG�WKHUH�LV�OLWWOH�IRRG�OHIW�RQ�
RXU�SODWH��WKHQ�ZH�IHHO�IXOO��

���QRXQV��XVXDOO\�YHUEDO�RQHV��WKDW�LQ�D�FRPSDFW�IRUP�GHVFULEH�VLWXDWLRQV�WKDW�FDXVH�
SK\VLFDO�VHQVDWLRQV� ɜɢɛɪɚɰɢɹ��ɜɪɚɳɟɧɢɟ��ɧɚɬɹɠɟɧɢɟ �YLEUDWLRQ��VSLQQLQJ��WHQVLRQ��
HWF�����UHFRUGV���H�J���ə�ɜ�ɬɚɤɨɦ�ɫɥɭɱɚɟ�ɤɚɤ�ɪɚɡ�ɨɬ�ɪɭɥɟɬɤɢ�ɛɵ�ɨɬɤɚɡɚɥɫɹ��ɋ�ɧɟɣ�
ɫɨɛɚɤɚ�ɩɨɫɬɨɹɧɧɨ ɱɭɜɫɬɜɭɟɬ�ɧɚɬɹɠɟɧɢɟ�ɩɨɜɨɞɤɚ �51&�± ³5XVVLDQ�1DWLRQDO�
&RUSXV� �,Q VXFK D FDVH , ZRXOG QRW�XVH WKH IOH[ OHDG��,W�PDNHV�WKH�GRJ�DOZD\V�IHHO�
WKH�WHQVLRQ�RI�WKH�OHDVK��

���VRPDWLVPV� ɪɭɤɚ��ɧɨɝɚ��ɩɚɥɶɰɵ�DQG ɲɟɹ��DUP��OHJ��ILQJHUV DQG QHFN� ���UHFRUGV���
H�J�� ɉɨɬɨɦ� ɪɭɤɚ� ɡɚɛɨɥɟɥɚ�� ɩɨɬɨɦ� ɜɫɹ�ɲɟɹ�� ɢ� ɭɠɟ� ɜɬɨɪɨɣ� ɞɟɧɶ� ɩɪɚɜɭɸ� ɪɭɤɭ�
ɩɥɨɯɨ�ɱɭɜɫɬɜɭɸ� ɲɟɸ�ɬɨɠɟ ɢ� ɝɨɥɨɜɭ� ɩɨɜɟɪɧɭɬɶ�ɧɟ�ɦɨɝɭ� ���� �51&�± ³5XVVLDQ�
1DWLRQDO�&RUSXV���7KHQ�P\�DUP�VWDUWHG�DFKLQJ��WKHQ�P\�ZKROH�QHFN��DQG�QRZ�IRU�WZR�
GD\V�DOUHDG\�,�KDYH�QRW�EHHQ�DEOH�WR�IHHO�P\�ULJKW�DUP�ZHOO��QHLWKHU�P\�QHFN��QRU�,�
FDQ�WXUQ�P\�KHDG«��

���VXERUGLQDWH�FODXVHV �ɱɭɜɫɬɜɨɜɚɬɶ��ɤɚɤ ��ɱɬɨ�����IHHO�WKDW«���LQ�DQ�H[WHQGHG�IRUP�
GHVFULELQJ� VLWXDWLRQV� RI� SK\VLFDO� VWDWH� ���� UHFRUGV��� H�J��� ɉɟɪɟɧɨɱɭɟɲɶ ɢ
ɱɭɜɫɬɜɭɟɲɶ�� ɤɚɤ ɭ ɬɟɛɹ ɧɨɸɬ ɢ ɩɭɯɧɭɬ ɫɭɫɬɚɜɵ �51&�± ³5XVVLDQ�1DWLRQDO�
&RUSXV���<RX�VSHQG�D�QLJKW�DQG�IHHO�WKDW�\RXU�MRLQWV�DFKH�DQG�VZHOO���

���,Q�FDVHV�ZKHQ�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ GHVFULEHV�WKH�VLWXDWLRQ�µWR�H[SHULHQFH�VRPH�
HPRWLRQ��IHHOLQJ��PHQWDO�VWDWH¶�����UHFRUGV�LQ�WKH�51&���WKH�SRVLWLRQ�RI�LWV�REMHFW�LV�
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RFFXSLHG�E\�QRXQV�RI�WKH�IROORZLQJ�JURXSV�

���ZRUGV�GHILQLQJ�IHHOLQJV��HPRWLRQDO�VWDWHV�����UHFRUGV���'HSHQGLQJ�RQ�WKH�H[SUHVVHG�
HYDOXDWLRQ��VXFK�QRPLQDWLRQV�FDQ�EH�GLYLGHG�LQWR�WZR�JURXSV�

� QDPHV� RI� QHJDWLYH� IHHOLQJV� DQG� HPRWLRQDO� VWDWHV�� ɜɢɧɚ�� ɨɝɨɪɱɟɧɢɟ�� ɨɬɱɚɹɧɢɟ��
ɨɞɢɧɨɱɟɫɬɜɨ��ɝɧɟɜ �JXLOW��VDGQHVV��GHVSDLU��ORQHOLQHVV��UDJH��HWF������UHFRUGV���H�J���
Ɍɵ�ɱɭɜɫɬɜɭɟɲɶ�ɛɨɥɶ�� ɨɬɱɚɹɧɢɟ�� ɞɨɫɚɞɭ�� Ɍɵ ɫɛɢɬɚ ɫ ɬɨɥɤɭ �51&�± ³5XVVLDQ�
1DWLRQDO�&RUSXV���<RX�IHHO�SDLQ��GHVSDLU��DQQR\DQFH��<RX�DUH�GLVRULHQWHG��

� QDPHV�RI�SRVLWLYH�IHHOLQJV�DQG�HPRWLRQDO�VWDWHV��ɪɚɞɨɫɬɶ��ɭɞɨɜɨɥɶɫɬɜɢɟ��ɫɱɚɫɬɶɟ��
ɝɨɪɞɨɫɬɶ�� ɜɨɡɛɭɠɞɟɧɢɟ �MR\�� SOHDVXUH�� KDSSLQHVV�� SULGH�� H[FLWHPHQW�� HWF�� ����
UHFRUGV��� H�J�� ȼɵ�ɜɨɬ�ɫɩɪɚɲɢɜɚɟɬɟ� ɱɭɜɫɬɜɭɸ�ɥɢ�ɹ�ɪɚɞɨɫɬɶ�ɨɬ�ɬɨɝɨ��ɱɬɨ�ɭ�
ɦɟɧɹ�ɫɤɨɪɨ�ɩɨɹɜɢɬɫɹ�ɦɚɥɵɲ" �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���<RX�DUH�DVNLQJ�
LI�, IHHO�MR\ EHFDXVH�,�DP�JRLQJ�WR�KDYH�D�EDE\�VRRQ"��

��� QRXQV� ZLWK� PRGDO�H[LVWHQWLDO� VHPDQWLFV�� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�� ɨɛɹɡɚɧɧɨɫɬɶ��
ɠɟɥɚɧɢɟ��ɭɜɥɟɱɟɧɢɟ �UHVSRQVLELOLW\��REOLJDWLRQ��GHYRWLRQ��HWF�� ����UHFRUGV���H�J���ȼ
ɧɚɲɟɣ ɤɨɦɩɚɧɢɢ ɩɪɚɤɬɢɤɭɟɬɫɹ ɩɪɢɧɰɢɩ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ± ɷɬɨ ɤɨɝɞɚ
ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɱɭɜɫɬɜɭɟɬ ɫɜɨɸ ɥɢɱɧɭɸ�� ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV��
�,Q�RXU�FRPSDQ\�ZH�SUDFWLFH� WKH�SULQFLSOH�RI�PXOWLIXQFWLRQDOLW\�± LW�LV�ZKHQ�HYHU\�
HPSOR\HH�IHHOV�KLV�KHU�SHUVRQDO�LQGLYLGXDO�UHVSRQVLELOLW\ IRU�WKH�ILQDO�UHVXOW��

���7KH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ UHJXODUO\�GHVFULEHV�VLWXDWLRQV�RI�YDULRXV�W\SHV�RI�VHQVRU\�
SHUFHSWLRQ�����UHFRUGV�LQ�WKH�51&��

���ZKHQ�GHVFULELQJ�WDFWLOH�VHQVH�����UHFRUGV���WKH�YHUE�LV�XVHG�LQ�FRPELQDWLRQ�ZLWK�
REMHFW�QRPLQDWLRQV�RI�WKH�IROORZLQJ�JURXSV�

� DFWLRQV� GHQRPLQDWLQJ� WDFWLOH� FRQWDFW�� ɭɞɚɪ�� ɞɜɢɠɟɧɢɟ� ɧɚɠɚɬɢɟ�� ɭɤɨɥ �VWURNH��
PRYHPHQW�� SUHVVXUH�� SULFN�� HWF�� ��� UHFRUGV��� H�J��� ə ɱɭɜɫɬɜɨɜɚɥɚ� ɧɚɠɚɬɢɟ�
ɩɚɥɶɰɟɜ�� ɫɥɨɜɧɨ� ɤɬɨ�ɬɨ� ɦɟɧɹ� ɭɳɢɩɧɭɥ�� ɇɨ ɫɢɥɶɧɨɣ ɛɨɥɢ ɧɟ ɛɵɥɨ �51&� ±
³5XVVLDQ�1DWLRQDO�&RUSXV���,�IHOW�WKH�SUHVVXUH RI�ILQJHUV�DV�LI�VRPHRQH�SLQFKHG�PH��
%XW�,�IHOW�QR�VHYHUH�SDLQ��

� SKHQRPHQD�UHODWHG�WR� WKH�PRYHPHQW�RI� WKH�DLU�� ɜɟɬɟɪ��ɫɤɜɨɡɧɹɤ �ZLQG��GUDXJKW��
HWF�� �� UHFRUGV��� H�J�� ɋ ɝɭɞɟɧɢɟɦ ɲɬɭɪɦɨɜɢɤɨɜ ɨɧɢ ɩɪɨɧɨɫɢɥɢɫɶ ɜ ɧɟɫɤɨɥɶɤɢɯ
ɫɚɧɬɢɦɟɬɪɚɯ ɨɬ ɦɟɧɹ��ɬɚɤ ɱɬɨ ɹ ɞɚɠɟ ɱɭɜɫɬɜɨɜɚɥ ɜɟɬɟɪɨɤ ɨɬ ɢɯ ɤɪɵɥɶɟɜ
�51&� ± ³5XVVLDQ�1DWLRQDO� &RUSXV�� �%X]]LQJ� OLNH� VWULNH�ILJKWHUV� WKH\� IOHZ� VHYHUDO�
FHQWLPHWHUV�IURP�PH�VR�,�HYHQ�IHOW�WKH�VPDOO�ZLQG FUHDWHG�E\�WKHLU�ZLQJV���

� ERG\ DQG�LWV�SDUWV��ɩɚɥɶɰɵ��ɪɭɤɚ �ILQJHUV��KDQG� HWF�����UHFRUGV���H�J��«��ɤɚɤ�ɤɚɤɨɣ�
ɬɨ� ɧɨɱɧɨɣ� ɩɭɬɧɢɤ�� ɫɥɭɱɚɣɧɨ� ɫɤɥɨɧɢɜɲɢɣɫɹ� ɧɚɞ� ɨɡɟɪɨɦ�� ɜɞɪɭɝ� ɱɭɜɫɬɜɭɟɬ ɧɚ�
ɫɜɨɟɣ�ɲɟɟ ɯɨɥɨɞɧɵɟ�ɩɚɥɶɰɵ�ɪɭɫɚɥɤɢ�« �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���«��
DV�D�QLJKW�WUDYHOHU�DFFLGHQWDOO\�EHQGLQJ�RYHU�D�ODNH�VXGGHQO\�IHHOV�FROG�ILQJHUV�RI�D�
PHUPDLG RQ�KLV�QHFN�«��

� VSHFLILF�LWHPV�ZLWK�ZKLFK�WKH�VXEMHFW�RI�SHUFHSWLRQ�FRQWDFWV��ɷɥɟɦɟɧɬ ɭɩɪɚɜɥɟɧɢɹ
�FRQWURO�HOHPHQW�����UHFRUG���Ɉɞɧɚɤɨ ɤɭɞɚ ɩɪɢɹɬɧɟɟ ɱɭɜɫɬɜɨɜɚɬɶ ɩɨɞ ɩɚɥɶɰɚɦɢ



2EMHFW�&RPELQDELOLW\�DV�D�0HDQV�RI�6HPDQWLFV�$FWXDOL]DWLRQ�RI�«_����

ɦɹɝɤɢɟ�� ɫɠɢɦɚɸɳɢɟɫɹ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ�� ɪɚɫɫɭɞɢɥɢ ɹɩɨɧɰɵ ɢ
ɩɪɟɬɜɨɪɢɥɢ ɫɜɨɸ ɢɞɟɸ ɜ ɠɢɡɧɶ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���+RZHYHU�LW�LV�
PXFK�PRUH�SOHDVDQW�WR�IHHO�VRIW��VTXHH]DEOH�FRQWURO�HOHPHQWV LQ�\RXU�ILQJHUV��GHFLGHG�
WKH�-DSDQHVH�DQG�SXW�WKHLU�LGHD�LQWR�OLIH��

� WHPSHUDWXUH� IHDWXUH� RI� SHUFHLYHG� REMHFWV��ɠɚɪ��ɬɟɩɥɨɬɚ �KHDW��ZDUPWK� HWF�� ���
UHFRUGV��� H�J��� ɂ ɞɟɜɭɲɤɚ ɩɨɱɟɦɭ�ɬɨ ɩɟɪɟɫɬɚɥɚ ɱɭɜɫɬɜɨɜɚɬɶ ɠɚɪ ɨɬ ɟɝɨ
ɪɭɤɢ �51&� ± ³5XVVLDQ� 1DWLRQDO� &RUSXV� �$QG� IRU� VRPH� UHDVRQ� WKH� JLUO� VWRSSHG�
IHHOLQJ�WKH�KHDW RI�KLV�KDQG��

���7KH� IXQFWLRQ�RI�GHVFULSWLRQ�RI�ROIDFWRU\�SHUFHSWLRQ� LV�XVXDOO\�SHUIRUPHG�E\� WKH�
DQDO\]HG�YHUE�WKURXJK�WKH�XVH�RI�QRXQV�RI�WKH�VHPDQWLF�JURXS�µɡɚɩɚɯ¶��µVPHOO¶���WKH�
K\SHUQ\P�ɡɚɩɚɯ �VPHOO���DQG�LWV�K\SRQ\PV�ɚɪɨɦɚɬ� ɫɦɪɚɞ �DURPD��VWHQFK��HWF������
UHFRUGV���H�J���ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɠɟ ɧɚ ���ɦ ɷɬɚɠɟ ɩɨɫɬɨɹɧɧɨ ɱɭɜɫɬɜɭɟɲɶ ɫɦɪɚɞ
ɢ ɫɥɵɲɢɲɶ ɪɟɜ ɦɨɬɨɪɨɜ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���$V�D�UHVXOW��HYHQ�RQ�
WKH���WK IORRU�\RX�FRQVWDQWO\�IHHO�WKH�VWHQFK DQG�KHDU�PRWRUV�URDULQJ����$�QRPLQDWLRQ�
GHILQLQJ� WKH� VRXUFH� RI� D� SHUFHLYHG� VPHOO� �LQ� RXU� FDVH� UHSUHVHQWHG� E\� WKH� SURQRXQ�
ɤɨɬɨɪɵɟ �ZKLFK��� DOVR� VHUYHV� DV� DQ� REMHFW� H[SDQGHU�� FI��� ȼɨɡɦɨɠɧɨ�� ɫɥɟɞɭɟɬ
ɢɫɤɚɬɶ ɚɧɚɥɨɝɢɢ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɚɯɭɱɢɯ ɜɟɳɟɫɬɜ ɢ ɮɟɪɨɦɨɧɨɜ�� ɤɨɬɨɪɵɟ
ɠɢɜɨɬɧɵɟ ɫɩɨɫɨɛɧɵ ɱɭɜɫɬɜɨɜɚɬɶ ɜ ɧɢɱɬɨɠɧɨ ɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ �51&�±
³5XVVLDQ�1DWLRQDO�&RUSXV���2QH�VKRXOG�SUREDEO\�ORRN�IRU�DQDORJLHV�ZLWK�WKH�LPSDFW�
RI� RGRURXV� PDWHULDOV� DQG� SKHURPRQHV� ZKLFK DQLPDOV� FDQ� IHHO LQ� WUDFH�
FRQFHQWUDWLRQV��

��� 7KH� GHVFULSWLRQ� RI� JXVWDWRU\� SHUFHSWLRQ� ��� UHFRUG�� LV� UHDOL]HG� WKURXJK� WKH�
FRPELQDWLRQ�RI�WKH�YHUE�ZLWK�WKH�OH[HPH�ɜɤɭɫ �IODYRXU�� ɍ ©ɏɷɥɫɢ ɮɭɞª�ɟɫɬɶ
ɞɚɠɟ ɫɩɟɰɢɚɥɶɧɵɣ ɬɪɟɧɢɧɝ �ɩɨɤɚ ɬɨɥɶɤɨ ɞɥɹ ɤɨɦɩɚɧɢɣ���ɤɨɬɨɪɵɣ ɫɪɟɞɢ ɩɪɨɱɢɯ
ɩɪɢɧɰɢɩɨɜ ɡɞɨɪɨɜɨɝɨ ɨɛɪɚɡɚ ɠɢɡɧɢ ɩɨɡɜɨɥɹɟɬ ɧɚɭɱɢɬɶɫɹ ɱɭɜɫɬɜɨɜɚɬɶ ɢ
ɰɟɧɢɬɶ ɧɚɬɭɪɚɥɶɧɵɣ ɜɤɭɫ ɟɞɵ�� ɧɟ ɭɫɢɥɟɧɧɵɣ ɧɢɤɚɤɢɦɢ ɞɨɛɚɜɤɚɦɢ �51&� ±
³5XVVLDQ�1DWLRQDO�&RUSXV� �³+HDOWK\�)RRG´�HYHQ�KDYH�D�VSHFLDO�WUDLQLQJ��IRU�QRZ�
RQO\�IRU�FRPSDQLHV��ZKLFK�DPRQJ�WKH�SULQFLSOHV�RI�KHDOWK\�OLIHVW\OH�PDNHV�LW�SRVVLEOH�
WR�OHDUQ�KRZ�WR�IHHO DQG�DSSUHFLDWH�WKH�QDWXUDO�IODYRXU�RI�IRRG QRW�HQKDQFHG�E\�DQ\�
DGGLWLYHV����:H�KDYH�DOVR�IRXQG LQ�WKH�51&�D�WH[W�IURP�D�GLIIHUHQW�SHULRG�RI�WLPH�LQ�
ZKLFK� WKH� REMHFW� RI� JXVWDWRU\� SHUFHSWLRQ� LV� H[SUHVVHG� E\� WKH� SUHIL[DO� GHULYDWLYH�
ɩɪɢɜɤɭɫ �RII�IODYRXU��� FI�� ³� ȼɵ ɧɟ ɱɭɜɫɬɜɭɟɬɟ ɩɪɢɜɤɭɫɚ ɤɪɨɜɢ ɜɨ ɪɬɭ"´� �ȼ��
ɒɢɲɤɨɜ�� ©ɍɝɪɸɦ�ɪɟɤɚª ������������ �51&� ± ³5XVVLDQ� 1DWLRQDO� &RUSXV� �³�
'RQ¶W�\RX�IHHO� WKH�RII�IODYRXU RI�EORRG� LQ�\RXU�PRXWK"´� �9� 6KLVKNRY��©�*ORRP\�
ULYHUª �������������

���,Q�WKH�DQDO\]HG�PDWHULDOV�WKHUH�DUH�QR�UHFRUGV�ZKHUH�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ ZRXOG�
GHVFULEH� D� VLWXDWLRQ� RI� DFRXVWLF� SHUFHSWLRQ��7KH� FRPELQDWLRQ� RI� WKLV� YHUE�ZLWK� WKH�
OH[HPH�ɡɜɭɤ �VRXQG� H[LVWV�RQO\�LQ�RQH�WH[W�WKDW�GDWHV�EDFN�WR�WKH���WK FHQWXU\��FI���Ɉɧ
ɧɟ ɬɨɥɶɤɨ ɱɭɜɫɬɜɭɟɬ ɡɜɭɤ ɭɞɚɪɟɧɢɹ ɜɟɳɟɣ�� ɧɨ ɪɚɡɥɢɱɚɟɬ ɟɝɨ ɫɨɜɟɪɲɟɧɧɨ
�ȼ� Ɂɨɥɨɬɧɢɰɤɢɣ��©Ɋɚɫɫɭɠɞɟɧɢɟ ɨ ɛɟɫɫɦɟɪɬɢɢ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɭɲɢª���������51&�
± ³5XVVLDQ�1DWLRQDO�&RUSXV� �1RW�RQO\�KH�IHHOV�WKH�VRXQG�RI�WKLQJV�EDQJLQJ EXW�KH�
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GLVWLQJXLVKHV� LW�SHUIHFWO\�� �9� =RORWQLWVN\� ©7KH�DUJXPHQW�DERXW� WKH� LPPRUWDOLW\�RI�
WKH�KXPDQ�VRXOª���������

���:H� IRXQG� VSHFLILF� VLWXDWLRQV� RI� SHUFHSWLRQ� LQ� D� JHQHUDO� VHQVH� �QRW� WKURXJK� D�
SDUWLFXODU� VHQVRU\� RUJDQ�� GHVFULEHG� E\� WKH� YHUE� LQ� FRPELQDWLRQ� ZLWK� ZRUGV� DQG�
FROORFDWLRQV� GHILQLQJ� REMHFWV� DQG� QDWXUDO� SKHQRPHQD�� ɩɪɢɪɨɞɚ�� ɦɢɪ�� ɥɟɫ��
ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ Ɂɟɦɥɢ �QDWXUH�� ZRUOG�� IRUHVW�� (DUWK¶V� HOHFWULF� ILHOG�� HWF�� ���
UHFRUGV���H�J���ɑɟɥɨɜɟɤ ɧɟ ɱɭɜɫɬɜɭɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ Ɂɟɦɥɢ� ɬɚɤ ɤɚɤ ɟɝɨ
ɬɟɥɨ ± ɯɨɪɨɲɢɣ ɩɪɨɜɨɞɧɢɤ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���7KH�PDQ�GRHV�QRW�
IHHO� WKH� (DUWK¶V� HOHFWULF� ILHOG EHFDXVH� KLV� ERG\� LV� D� JRRG� FRQGXFWRU���Ɍɨɬ ɦɢɪ��
ɤɨɬɨɪɵɣ ɨɧ ɜɢɞɢɬ�� ɱɭɜɫɬɜɭɟɬ�� ©ɜɨɫɩɪɢɧɢɦɚɟɬª� ɟɠɟɞɧɟɜɧɨ ɤɚɤ ɬɜɟɪɞɨɟ��
ɠɢɞɤɨɟ�� ɝɚɡɨɨɛɪɚɡɧɨɟ�� ɷɬɨɝɨ ɧɟ ɨɬɦɟɧɹɟɬ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV�
�7KH�ZRUOG WKDW� KH� VHHV�� IHHOV�� ³SHUFHLYHV´� HYHU\� GD\� DV� VRPHWKLQJ� KDUG�� OLTXLG��
JDVHRXV�GRHV�QRW�FDQFHO�WKDW��

���:KHQ�GHVFULELQJ�PHQWDO�VLWXDWLRQV�µWR�XQGHUVWDQG�VPWK�¶������UHFRUGV�LQ�WKH�51&��
WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ HIIHFWXDWHV�LWV�REMHFW�YDOHQF\�LQ�FRPELQDWLRQ�ZLWK�ZRUGV�DQG�
H[SUHVVLRQV�WKDW�GHILQH��

��� FLUFXPVWDQFHV�� HYHQWV� ɩɪɨɢɫɯɨɞɹɳɟɟ�� ɩɪɢɛɥɢɠɟɧɢɟ �ɱɟɝɨ�ɥ���� ɭɝɪɨɡɚ��
ɢɡɦɟɧɟɧɢɟ��ɭɥɭɱɲɟɧɢɟ��ɩɨɞɞɟɪɠɤɚ��ɩɪɨɛɥɟɦɚ �VRPHWKLQJ�KDSSHQLQJ��DSSURDFK��RI�
VPWK���� WKUHDW�� FKDQJH�� LPSURYHPHQW�� VXSSRUW�� SUREOHP�� HWF�� ���� UHFRUGV��� H�J�� ȼ
ɨɬɜɟɬɧɨɦ ɫɥɨɜɟ ɋɜɹɬɟɣɲɢɣ ɉɚɬɪɢɚɪɯ�� ɜ ɱɚɫɬɧɨɫɬɢ�� ɫɤɚɡɚɥ�� ©ə ɱɭɜɫɬɜɭɸ
ɨɝɪɨɦɧɭɸ ɩɨɞɞɟɪɠɤɭ ɨɛɳɟɫɬɜɚ ± ɢ ɧɟ ɬɨɥɶɤɨ ɰɟɪɤɨɜɧɵɯ ɥɸɞɟɣª� �51&� ±
³5XVVLDQ�1DWLRQDO�&RUSXV���,Q�UHVSRQVH�+LV�+ROLQHVV�WKH�3DWULDUFK�VDLG�DPRQJ�RWKHU�
WKLQJV��³,�IHHO�WKH�JUHDW�VXSSRUW�RI�WKH�VRFLHW\ ± DQG�QRW�RQO\�RI�WKH�FKXUFK�SHRSOH´��

��� QDWXUH� DQG� SURSHUWLHV� RI� HYHQWV�� FLUFXPVWDQFHV� �LQFOXGLQJ� WKHLU� PRGDOLW\� DQG�
HYDOXDWLRQ��� ɜɚɠɧɨɫɬɶ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�� ɰɟɧɧɨɫɬɶ�� ɨɫɬɪɨɬɚ ɩɪɨɛɥɟɦɵ�� ɜɤɭɫ
ɝɨɪɶɤɢɯ ɩɥɨɞɨɜ ɬɟɪɚɤɬɨɜ �LPSRUWDQFH��QHFHVVLW\��YDOXH��VHYHULW\�RI�D�SUREOHP��WDVWH�
RI� WKH� ELWWHU� IUXLWV� RI� WHUURULVWLF� DFWV�� HWF�� ���� UHFRUGV��� H�J�� Ɉɫɬɪɨɬɭ ɷɬɨɣ
ɩɪɨɛɥɟɦɵ ɱɭɜɫɬɜɭɟɲɶ ɫ ɩɟɪɜɵɯ ɠɟ ɞɧɟɣ ɩɪɟɛɵɜɚɧɢɹ ɜ ɋɒȺ �51&�± ³5XVVLDQ�
1DWLRQDO�&RUSXV���<RX�IHHO�WKH�VHYHULW\�RI�WKLV�SUREOHP�VLQFH�\RXU�ILUVW�GD\V�LQ�WKH�
86$��

��� SURSHUWLHV� DQG� VWDWHV� RI� D� SHUVRQ�� WKHLU� HYDOXDWLRQ�� ɡɧɚɱɢɦɨɫɬɶ�� ɫɥɚɛɨɫɬɶ��
ɪɨɛɨɫɬɶ��ɫɢɥɚ ɥɢɞɟɪɚ��ɛɟɡɧɚɤɚɡɚɧɧɨɫɬɶ��ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ��ɛɟɫɩɨɦɨɳɧɨɫɬɶ��
ɛɨɥɶ �LPSRUWDQFH�� ZHDNQHVV�� VK\QHVV�� OHDGHU¶V� VWUHQJWK�� LPSXQLW\�� XQVRXQGQHVV��
KHOSOHVVQHVV�� SDLQ�� � HWF�� ���� UHFRUGV��� H�J��� ȼɢɠɭ ɷɬɢ ɫɜɟɪɥɹɳɢɟ ɝɥɚɡɚ�� ɷɬɨɬ
ɪɟɠɭɳɢɣ ɜɡɝɥɹɞ�� ɫɟɪɵɟ ɧɚɜɢɫɲɢɟ ɛɪɨɜɢ�� ɱɭɜɫɬɜɭɸ ɟɝɨ ɧɟɭɞɟɪɠɢɦɨɫɬɶ ɢ
ɫɬɪɟɦɢɬɟɥɶɧɨɫɬɶ��ɢ ɦɧɟ ɠɭɬɤɨ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���,�VHH�WKHVH�
SLHUFLQJ� H\HV�� WKLV� FXWWLQJ� ORRN�� WKHVH� JUD\�KHDY\� EURZV�� ,� IHHO� KLV� ILHUFHQHVV� DQG�
SUHFLSLWDQFH DQG�,�DP�WHUULILHG���7KH�FRPELQDWLRQ�RI�WKH�H[SUHVVLRQV�RI�WKLV�VHPDQWLF�
JURXS�ZLWK�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ LV�RIWHQ�XVHG�LQ�WKH�FRQVWUXFWLRQ�ɱɭɜɫɬɜɨɜɚɬɶ ɜ
ɤɨɦ ɱɬɨ ��ɤɨɝɨ �WR�IHHO�VRPHWKLQJ���VRPHRQH�LQ�RQHVHOI���FI���Ʉɨɝɞɚ ɹ ɛɵɥ ɦɨɥɨɞ��ɹ
ɱɭɜɫɬɜɨɜɚɥ ɜ ɫɟɛɟ Ɇɟɪɤɭɰɢɨ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���:KHQ�,�ZDV�\RXQJ�
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,�IHOW�0HUFXWLR LQ�P\VHOI���

��� UHODWLRQV� DQG� FRQQHFWLRQV� EHWZHHQ� HYHQWV�� LWHPV�� SHUVRQV�� ɪɚɡɧɢɰɚ�� ɪɨɞɫɬɜɨ�
ɩɪɟɜɨɫɯɨɞɫɬɜɨ�� ɫɜɹɡɶ�� ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ�� ɧɟɩɪɢɱɚɫɬɧɨɫɬɶ �GLIIHUHQFH�� DIILQLW\��
VXSHULRULW\��FRQQHFWLRQ��LGHQWLW\��QRQ�LQYROYHPHQW��HWF����� UHFRUGV���H�J�� Ɉɧɢ ɜɫɟɝɞɚ
ɱɭɜɫɬɜɨɜɚɥɢ ɫɜɨɟ ɩɪɟɜɨɫɯɨɞɫɬɜɨ ɧɚɞ ɫɜɟɪɫɬɧɢɤɚɦɢ�� ɭɱɢɥɢɫɶ ɥɟɝɤɨ�� ɧɟ
ɧɚɩɪɹɝɚɹɫɶ �51&� ± ³5XVVLDQ� 1DWLRQDO� &RUSXV�� �7KH\� KDG� DOZD\V� IHOW� WKHLU�
VXSHULRULW\�RYHU�WKHLU�SHHUV��WKH\�VWXGLHG�HDVLO\��ZLWKRXW�HIIRUW��

���DEVWUDFW�FRQFHSWV�UHODWHG�WR�DUWV��LQWHOOHFWXDO�DFWLYLW\�DQG�FXOWXUH��WKHLU�SURSHUWLHV�
DQG�HYDOXDWLRQ��ɹɡɵɤ��ɉɭɲɤɢɧ��Ⱦɚɨ��ɥɟɧɢɧɝɪɚɞɫɤɢɣ ɫɬɢɥɶ��ɫɢɥɚ ɢ ɤɪɚɫɨɬɚ �ɩɟɧɢɹ��
�ODQJXDJH��3XVKNLQ��'DR��/HQLQJUDG�VW\OH��VWUHQJWK�DQG�EHDXW\��RI�VLQJLQJ���HWF������
UHFRUGV��� H�J��� Ⱦɚɠɟ ɫɟɣɱɚɫ�� ɪɚɫɫɦɚɬɪɢɜɚɹ ɢɯ�� ɱɭɜɫɬɜɭɟɲɶ ɫɭɝɭɛɨ
ɥɟɧɢɧɝɪɚɞɫɤɢɣ ɫɬɢɥɶ ʊ�ɫɬɪɨɝɢɣ��ɫɭɯɨɜɚɬɵɣ��ɩɨɞɱɺɪɤɧɭɬɨ ɝɪɚɦɨɬɧɵɣ �51&�
± ³5XVVLDQ�1DWLRQDO�&RUSXV���(YHQ�QRZ�FRQWHPSODWLQJ�WKHP��RQH� IHHOV�VSHFLILFDOO\�
/HQLQJUDG�VW\OH ± DXVWHUH��VRPHZKDW�GU\��HPSKDWLFDOO\�OLWHUDWH��

$ORQJVLGH�WKH�FKDUDFWHUL]HG�OH[LFDO�XQLWV��WKH�YHUE ɱɭɜɫɬɜɨɜɚɬɶ LV�PRVW�IUHTXHQWO\�
FRPELQHG�ZLWK�VXERUGLQDWH�FODXVHV�RI�WKH�FRPSOHPHQW�W\SH������UHFRUGV��ZKHUH�LW�LV�
XVHG� WR� H[SUHVV� SHUVRQDO� RSLQLRQ� DQG� VXEMHFWLYH� XQGHUVWDQGLQJ�� (�J��� ɋ ɞɪɭɝɨɣ
ɫɬɨɪɨɧɵ��ɱɬɨ ɛɵ ɬɚɦ ɧɢ ɝɨɜɨɪɢɥɢ��ɹ ɱɭɜɫɬɜɭɸ��ɱɬɨ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ
ɨɬɧɨɲɟɧɢɟ ɜɥɚɫɬɢ ɤ ɷɬɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɦɟɧɹɟɬɫɹ ɜ ɥɭɱɲɭɸ ɫɬɨɪɨɧɭ �51&�
± ³5XVVLDQ�1DWLRQDO�&RUSXV���2Q�WKH�RWKHU�KDQG��ZKDWHYHU�WKH�DSSHDUDQFHV��,� IHHO�
WKDW�GXULQJ�WKH�ODVW�\HDUV�WKH�JRYHUQPHQW¶V�DWWLWXGH� WRZDUGV� WKHVH�RUJDQL]DWLRQV�
KDV� EHHQ� FKDQJLQJ� IRU� WKH� EHWWHU��� :KHQ� SHUIRUPLQJ� WKLV� IXQFWLRQ�� WKH� OH[HPH�
ɱɭɜɫɬɜɨɜɚɬɶ LV�DOVR�XVHG�LQ�WKH�PRGHO�RI�VHQWHQFH�ɱɭɜɫɬɜɨɜɚɬɶ ɱɬɨ ��ɤɨɝɨ ɱɟɦ ��
ɤɟɦ �WR� IHHO� VRPHWKLQJ� �� VRPHERG\� DV� LI� WKH\� ZHUH� VRPHWKLQJ� �� VRPHERG\���
ɱɭɜɫɬɜɨɜɚɬɶ ɱɬɨ�� ɤɨɝɨ ɤɚɤɢɦ �WR� IHHO� WKDW� VRPHWKLQJ� �� VRPHERG\� LV� OLNH���
ɱɭɜɫɬɜɨɜɚɬɶ ɱɬɨ ɤɚɤ ɱɬɨ �WR�IHHO�DV�LI�VRPHWKLQJ�ZHUH�VRPHWKLQJ�����UHFRUGV���FI���
± ȼɵ ɟɳɟ ɧɟ ɱɭɜɫɬɜɭɟɬɟ ɟɝɨ ɫɜɨɢɦ ɪɟɛɟɧɤɨɦ" �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV��
�'RQ¶W�\RX�IHHO�DV�LI�KH�ZHUH�\RXU�EDE\ \HW"��

���:KHQ�GHILQLQJ�WKH�W\SLFDO�VLWXDWLRQ�µWR�EH�FDSDEOH�RI�NHHQ�DQG�GHHS�XQGHUVWDQGLQJ¶�
WKH� YHUE ɱɭɜɫɬɜɨɜɚɬɶ LV� XVHG� LQ� FRPELQDWLRQ�ZLWK� YRFDEXODU\� QDPLQJ� LWHPV� DQG�
SKHQRPHQD� RI� FXOWXUH�� DUWV�� LQWHOOHFWXDO� DFWLYLW\� DQG� WKHLU� SURSHUWLHV� ɢɫɤɭɫɫɬɜɨ��
ɩɪɟɤɪɚɫɧɨɟ�� ɰɜɟɬ�� ɰɜɟɬɨɜɵɟ ɨɬɬɟɧɤɢ�� ɜɟɹɧɢɹ ɜ ɦɭɡɵɤɟ�� ɝɚɪɦɨɧɢɹ �DUW�� WKH�
EHDXWLIXO�� FRORXU�� FRORXU� VKDGHV�� PXVLF� WUHQGV�� KDUPRQ\� HWF�� ���� UHFRUGV��� ,W� LV�
QRWHZRUWK\�WKDW�LQ�WKH�FRQWH[WV�RI�VLWXDWLRQV�RI�WKLV�W\SH�RQH�FDQ�IUHTXHQWO\�HQFRXQWHU�
DGYHUEV�RI�H[WHQW�DQG�GHJUHH��ɩɪɟɤɪɚɫɧɨ��ɫɥɢɲɤɨɦ ɯɨɪɨɲɨ��ɬɨɧɤɨ �H[FHOOHQW��WRR�
JRRG��ILQH� HWF��(�J���Ɉɛɚ ɚɜɝɭɫɬɟɣɲɢɯ ɫɭɩɪɭɝɚ ɛɵɥɢ ɯɭɞɨɠɟɫɬɜɟɧɧɨ ɨɞɚɪɟɧɧɵɦɢ
ɥɸɞɶɦɢ��ɬɨɧɤɨ ɱɭɜɫɬɜɨɜɚɥɢ ɩɪɟɤɪɚɫɧɨɟ ɢ ɝɨɬɨɜɵ ɛɵɥɢ ɫɥɭɠɢɬɶ ɟɦɭ �51&�±
³5XVVLDQ�1DWLRQDO�&RUSXV���%RWK�DXJXVW�VSRXVHV�ZHUH�DUWLVWLFDOO\�JLIWHG�SHRSOH��WKH\�
KDG�D�ILQH�DSSUHFLDWLRQ�RI�WKH�EHDXWLIXO DQG�ZHUH�HDJHU�WR�VHUYH�LW��

:KHQ�VXFK�VLWXDWLRQV�DUH�GHILQHG��LQ�WKH�51&�WKHUH�DUH�DOVR�WH[W�UHFRUGV�LQ�ZKLFK�WKH�
YHUE� ɱɭɜɫɬɜɨɜɚɬɶ LV� FRPELQHG�ZLWK� D� GHQRPLQDWLRQ� RI� D� SHUVRQ� DQG� WKHLU� VWDWH��



��� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

ɯɨɡɹɢɧ��ɩɚɪɬɧɟɪ��ɛɨɥɶɧɨɣ��ɤɨɦɚɧɞɚ��ɧɚɫɬɪɨɟɧɢɟ ɯɨɡɹɢɧɚ��ɬɪɟɜɨɝɚ ɢ ɧɚɩɪɹɠɟɧɢɟ
ɜɡɪɨɫɥɵɯ �KRVW�� SDUWQHU�� D� VLFN� SHUVRQ�� WHDP�� KRVW¶V�PRRG�� DQ[LHW\� DQG� WHQVLRQ� RI�
DGXOWV��HWF����� UHFRUGV���6XFK�FDVHV�UHIOHFW�VSHFLDO�UHODWLRQVKLSV�EHWZHHQ�WKH�VXEMHFW�
RI� WKH�GHVFULEHG�VLWXDWLRQ�DQG� WKH�REMHFW� �RU� VRPHWKLQJ�WKDW�XVXDOO\�KDV�DQ�REMHFW��
VXFK�DV�D�WHDFKHU�± D�VWXGHQW��D�SV\FKLDWULVW�± D�SDWLHQW��D�SHW�± DQ�RZQHU��FKLOGUHQ�±
DGXOWV�HWF���H�J�� Ȼɭɞɟɬ ɧɚɛɪɚɫɵɜɚɬɶɫɹ ± ɩɲɢɤɚɬɶ ɢɡ ɩɭɥɶɜɟɪɢɡɚɬɨɪɚ ɜɨɞɨɣ��Ⱥ
ɜɨɨɛɳɟ ɤɨɲɤɢ ɱɭɜɫɬɜɭɸɬ ɯɨɡɹɟɜ �51&�± ³5XVVLDQ�1DWLRQDO�&RUSXV���,I�LW�DWWDFNV�
\RX��VSUD\�LW�ZLWK�ZDWHU�IURP�WKH�VSULQNOHU��$Q\ZD\��FDWV IHHO ZKR WKH KRVW LV�� ȿɫɥɢ�
ɭ� ɜɚɫ� ɫɟɦɶɹ� ɧɟɪɟɥɢɝɢɨɡɧɚɹ��ɬɨ� ɜɵ� ɜɟɞɶ�ɦɨɠɟɬɟ� ɫɤɚɡɚɬɶ�ɬɨ�� ɱɬɨ� ɢɦɟɧɧɨ� ɜɵ�
ɱɭɜɫɬɜɭɟɬɟ�ɢ�ɤɚɤ�ɞɭɦɚɟɬɟ��Ⱦɟɬɢ ɱɭɜɫɬɜɭɸɬɬɪɟɜɨɝɭ ɢ ɧɚɩɪɹɠɟɧɢɟ ɜɡɪɨɫɥɵɯ
�51&� ± ³5XVVLDQ� 1DWLRQDO� &RUSXV�� �,I� \RXU� IDPLO\� LV� QRW� UHOLJLRXV�� \RX� FDQ� VD\�
H[DFWO\�ZKDW�\RX�IHHO�DQG�WKLQN��&KLOGUHQ�IHHO�WKH�DQ[LHW\�DQG�WHQVLRQ�RI�DGXOWV���

���6XPPDU\

7KH�GHLFWLF�QDWXUH�RI�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ DOORZV�LW�WR�FRPELQH�LQ�DQ�H[WHQVLYH�DQG�
IUHH�ZD\�ZLWK�WKH�OH[HPHV�RI�YDULRXV�VHPDQWLF�JURXSV��:H�HQODUJHG�WKH�OLVWV�RI�ZRUGV�
DQG� H[SUHVVLRQV� DYDLODEOH� LQ� WKH� FROORFDWLRQV� GLFWLRQDU\� XVLQJ� WKH� ODWHVW� OLQJXLVWLF�
PDWHULDO��ZH�GHWHUPLQHG�DQG�JURXSHG�WKH�OH[LFR�VHPDQWLF�PHDQV�RI�HIIHFWXDWLRQ�RI�
WKH�REMHFW�FRPELQDELOLW\�RI� WKLV�YHUE��HVWDEOLVKHG� WKH� IXQFWLRQDO�FRUUHVSRQGHQFH�RI�
WKHVH�PHDQV�WR�WKH�YDULRXV�VLWXDWLRQV�GHVFULEHG�ZLWK�WKH�XVH�RI�WKHP��ZKLFK�DUH�VKRZQ�
LQ�WKH�IROORZLQJ�WDEOH�

7DEOH����7\SHV�RI�6LWXDWLRQV�'HVFULEHG�ZLWK�WKH�8VH�RI�WKH�9HUE�ɱɭɜɫɬɜɨɜɚɬɶ DQG�
WKH�1XPEHU�RI�&RUUHVSRQGLQJ�7H[W�5HFRUGV�LQ�WKH�51&��\UV������������

9HUE ɑɭɜɫɬɜɨɜɚɬɶ��WR�IHHO�

Ɍ�
FDWHJRU\

6WDWH 3URSHUW\ 3HUFHSWLRQ

7\SHV�RI�
GHVFULEHG�
VLWXDWLRQV

0HQWDO�
VWDWH

(PRWLRQDO�
VWDWH

3K\VLRORJLFDO�
VWDWH

&DSDELOLW\�RI�
NHHQ�DQG�
GHHS�

XQGHUVWDQGLQJ

6HQVRU\�
SHUFHSWLRQ

1XPEHU�
RI�

UHFRUGV�
LQ�51&

��� �� �� �� ��

,W�UHVXOWV�IURP�7DEOH���WKDW�WKH�OH[HPH�ɱɭɜɫɬɜɨɜɚɬɶ LV�LQGHHG�SRO\IXQFWLRQDO��DQG�LV�
PRVW�IUHTXHQWO\�XVHG�WR�LQGLFDWH�D�SDUWLFXODU�VWDWH��7KH�XVH�RI�WKH�YHUE�ɱɭɜɫɬɜɨɜɚɬɶ
LQ� WKH� GHVFULSWLRQV� RI� PHQWDO� VWDWH� �ZKHQ� H[SUHVVLQJ� D� VXEMHFW¶V� SHUVRQDO�
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XQGHUVWDQGLQJ�DQG�RSLQLRQ��SUHYDLOV�RYHU�WKH�GHVFULSWLRQV�RI�VLWXDWLRQV�RI�HPRWLRQDO�
DQG�SK\VLRORJLFDO�VWDWH��0RUHRYHU��WKLV�ZRUG�LV�XVHG�WR�GHILQH�VHQVRU\�SHUFHSWLRQ�DQG�
FDSDELOLW\�RI�NHHQ�DQG�GHHS�XQGHUVWDQGLQJ�RI�FHUWDLQ�VXEVWDQFHV�

���&RQFOXVLRQV

7KXV��LW�VWDQGV�WR�UHDVRQ�WKDW�WKH�FODVV�RI�GHLFWLF�YHUEV��DV�RQH�RI�LPSRUWDQW�OLQJXLVWLF�
SKHQRPHQD��LV�WKH�REMHFW�RI�VFLHQWLILF�LQWHUHVW��'HLFWLF�YHUEDO�XQLWV�VKRXOG�EH�DQDO\]HG�
SULPDULO\� LQ� WKH� VSKHUH� RI� SUDJPDWLFV�� VSHFLILFDOO\� LQ� WHUPV� RI� WKHLU� V\QWDJPDWLF�
IHDWXUHV��LQ�RXU�FDVH��WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�JUDPPDWLFDO�WUDQVLWLYLW\�RI�WKH�YHUE�
ɱɭɜɫɬɜɨɜɚɬɶ��ZH�DUH�VSHDNLQJ�RI�LWV�REMHFW�YDOHQF\���

7KH� UHVXOW� RI� RXU� VWXG\�� FRQILUPHG� E\� QXPHURXV� WH[WXDO� LOOXVWUDWLRQV�� LV� D� VROLG�
DUJXPHQW�IRU�WKH�SRO\IXQFWLRQDOLW\�RI�WKH�GHLFWLF�YHUEDO�XQLW�ɱɭɜɫɬɜɨɜɚɬɶ�

$FNQRZOHGJHPHQWV

7KH� ZRUN� LV� SHUIRUPHG� DFFRUGLQJ� WR� WKH� 5XVVLDQ� *RYHUQPHQW� 3URJUDP� RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\�

5HIHUHQFHV

$SUHVMDQ��-X����������6WXGLHV�RQ�VHPDQWLFV�DQG�OH[LFRJUDSK\���YRO��,���ɊDUDGLFPDWLFV��
0RVFRZ��-D]\N�VODYMDQVNLK�NXO
WXU�

%DKUDPL�5DG�.��	�+RVVHLQL�6��0����������6WXG\�RI�IRUELGGHQ�LQFRPH�LQ�,VODPLF�ODZ��
8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK��������������

'HQLVRYD�� 3�� �������� 'LFWLRQDU\� RI� WKH� FRPSDWLELOLW\� RI� ZRUGV� RI� WKH� 5XVVLDQ�
/DQJXDJH�0RVFRZ��222��,]GDWHO
VWYR�$67�

)LOOPRUH��&����������7RZDUG�D�WKHRU\�RI�GHL[LV��8QLYHUVLW\�RI�+DZDLL�:RUNLQJ�3DSHUV�
LQ�/LQJXLVWLFV�������������

*LOD]HWGLQRYD�� *��� 	� 6DODNKRYD�� 5�� �������� /H[LFDO�VHPDQWLF� JURXS� RI� YHUEV� RI�
PRWLRQ� LQ�VWUXFWXUDOO\�GLIIHUHQW�ODQJXDJHV� �2Q� WKH�PDWHULDO�RI� WKH�5XVVLDQ�DQG�
WKH�7DWDU�ODQJXDJHV���;/LQJXDH� ���������±���

*R�� /�� �������� )XQFWLRQDO� DQG� VHPDQWLF� VSHFLILFLW\� RI� WKH� YHUE� ɱɭɜɫɬɜɨɜɚɬɶ��
3HUHYRG��-D]\N��.XO
WXUD��6W� 3HWHUVEXUJ��/*8�LP��$�6��3XVKNLQD�

-DUFHYD��9����������/LQJXLVWLF�HQF\FORSHGLF�GLFWLRQDU\��0RVFRZ��6RY��-HQFLNORSHGLMD�

.U\ORY��6����������7R�WKH�W\SRORJ\�RI�GHLFWLF�V\VWHPV��/LQJYLVWLFKHVNLH�LVVOHGRYDQLMD��
7LSRORJLMD��0RVFRZ�

.RVNR��.��:���	 6LQJK��5����������&KLOGUHQ¶V�FRRUGLQDWLRQ�RI�OLQJXLVWLF�DQG�QXPHULF�
XQLWV�LQ�PDWKHPDWLFDO�DUJXPHQWDWLYH�ZULWLQJ��,QWHUQDWLRQDO�(OHFWURQLF�-RXUQDO�RI�
0DWKHPDWLFV�(GXFDWLRQ������������������KWWSV���GRL�RUJ����������LHMPH�����

/HYLQVRQ� 6����������3UDJPDWLFV� &DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�



��� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

/HZDQGRZVNL� :����������'HLFWLF�YHUEV��7\SRORJ\��WKLQNLQJ�IRU�VSHDNLQJ�DQG�6/$��
6.<�-RXUQDO�RI�/LQJXLVWLFV��������±���

0RLVHHYD�� 6�� �������� 9HUEV� RI� SHUFHSWLRQ� DQG� GHL[LV�� ,]YHVWLMD� 5**8� LP�� $�,��
*HUFHQD�������������

51&�± ³5XVVLDQ�QDWLRQDO�FRUSXV´�85/��KWWS���ZZZ�UXVFRUSRUD�UX���DFFHVVHG���������
������

6KYHGRYD��1����������2QFH�DJDLQ�DERXW�WKH�YHUE�³WR�EH´��9RSURV\�MD]\NR]QDQLLD�����
�±����

6LEJDHYD�� )��� 	� +XVQXWGLQRY�� '��� HW� DO�� �������� )RUZDUG�PRWLRQ� YHUEV�� ,VVXHV� RI�
VWXG\LQJ�YHUEDO� VHPDQWLF� LQ�PXOWLVWUXFWXUDO�ODQJXJHV�� ,QWHUQDWLRQDO�-RXUQDO�RI�
0HFKDQLFDO�(QJLQHHULQJ�DQG�7HFKQRORJ\��,-0(7��������������±�����

7URILPRYD��$��� .RVRYD�� 9��� 	 $QWRQDNRYD�� '�� �������� 5XVVLDQ� SRVWXUDO� YHUEV� RI�
SXWWLQJ� DV� PHDQV� RI� VSDWLDO� WKLQNLQJ� YHUEDOL]DWLRQ�� $'� $/7$�� -RXUQDO� RI�
LQWHUGLVFLSOLQDU\�5HVHDUFK�����������±����

:DQJ� &�� ��������'HLFWLF�YHUEV� LQ�PRGHUQ�OLQJXLVWLFV��$GYDQFHV� LQ�6RFLDO�6FLHQFH��
(GXFDWLRQ DQG�+XPDQLWLHV�5HVHDUFK����������±����


