
9HUEDO�6HPDQWLF�DQG�7KHVDXUXV�/HYHOV�RI�WKH�5XVVLDQ�
DQG�(QJOLVK�3KRWRJUDSKHU¶V�/LQJXLVWLF�3HUVRQDOLW\�

0DUJDULWD�$QGUHHYQD�0LNKDLORYD�

$EVWUDFW

7KH�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�WKH�FRPSOH[�DQDO\VLV�FRQGXFWHG�WR�GHVFULEH FRPPRQ�
DQG� VSHFLILF� OLQJXLVWLF� IHDWXUHV� DW� WKH� YHUEDO�VHPDQWLF� DQG� WKHVDXUXV� OHYHOV� LQ� WKH�
VWUXFWXUH� RI� WKH� 5XVVLDQ� DQG� (QJOLVK� SKRWRJUDSKHU¶V� OLQJXLVWLF� SHUVRQDOLW\� 7KH�
LOOXVWUDWLYH� DQG� SUDFWLFDO� SDUWV� RI� WKH� VWXG\� LQWURGXFH� WKH 5XVVLDQ�VSHDNLQJ� DQG�
(QJOLVK�VSHDNLQJ�GLVFRXUVH�RI�SKRWRJUDSKHUV��EDVHG�RQ�WH[WV�SRVWHG�RQ�WKH�ZHEVLWHV�
RI�WKH�5XVVLDQ�SKRWR�IRUXPV�³.ɥɭɛ)RWR´�DQG�³ɉɟɧɬɚɄɥɭɛ´ IURP������WR������DQG�
WKH� $PHULFDQ� SKRWR� IRUXPV� ³3KRWR1HW´� DQG� ³'LJLWDO� 3KRWRJUDSK\� )RUXP� ZLWK� D�
VPLOH´�IURP������WR����� RQ�WKH�IROORZLQJ�WRSLFV��:HGGLQJV�DQG�(YHQWV��%HJLQQHU�
4XHVWLRQV��0HGLXP�)RUPDW��/DUJH�)RUPDW��7UDYHO��0DFUR� ,Q�WKH�SUHVHQW�VWXG\��WKH�
W\SRORJL]DWLRQ�RI�WKH�5XVVLDQ�VSHDNLQJ�DQG�(QJOLVK�VSHDNLQJ�SURIHVVLRQDO�ODQJXDJH�
SHUVRQDOLW\�RI�D�SKRWRJUDSKHU�LV�EDVHG�RQ�WKH�LGHQWLILFDWLRQ�RI�OLQJXLVWLF�VLJQV�VWXGLHG�
DW� WKH� YHUEDO�VHPDQWLF� DQG� WKHVDXUXV� OHYHOV� RI� WKH� VWUXFWXUH� RI� WKH� OLQJXLVWLF�
SHUVRQDOLW\� 7KH�DUWLFOH�VWXGLHV�WKH�YROXPH�RI�WH[W�PHVVDJHV�LV���������ZRUG�XVDJHV�
LQ� WKH� 5XVVLDQ� ODQJXDJH� DQG� �������� ZRUG� XVDJHV� LQ� WKH� (QJOLVK� ODQJXDJH�� 7KH�
UHVHDUFK�LV�EDVHG�RQ�����XQLWV�RI�WKH�5XVVLDQ�ODQJXDJH�DQG�����XQLWV�RI�WKH�(QJOLVK�
ODQJXDJH�RI�SKRWRJUDSKHUV��XVHG�E\�SHRSOH�HQJDJHG�LQ�SKRWR�LQGXVWU\��SURIHVVLRQDO�
SKRWRJUDSKHUV��DVVLVWDQWV�RI�SKRWRJUDSKHUV�DQG�DPDWHXU SKRWRJUDSKHUV�

.H\ZRUGV� /LQJXLVWLF� 3HUVRQDOLW\�� 9HUEDO�6HPDQWLF� /HYHO�� 7KHVDXUXV� /HYHO��
&RGLILHG�/H[HPHV��1RQ�&RGLILHG�/H[HPHV�

���,QWURGXFWLRQ

7KH�DQDO\VLV�RI�WKH�ZRUNV��WKH�UHVHDUFK�PDWHULDO�RI�ZKLFK�DUH�SURIHVVLRQDO�
ODQJXDJHV�� PDGH� LW� SRVVLEOH� WR� LGHQWLI\� OLWWOH�VWXGLHG� DUHDV�� RQH� RI� ZKLFK� LV� WKH�
ODQJXDJH�SHUVRQDOLW\�RI�SKRWRJUDSKHUV��1HLWKHU�GRPHVWLF�QRU�IRUHLJQ�OLQJXLVWLFV�GRHV�
QRW�KDYH�D�FRPSUHKHQVLYH�FRPSDUDWLYH�VWXG\�RI�WKH�5XVVLDQ�DQG�(QJOLVK�SURIHVVLRQDO�
ODQJXDJHV�RI�SHRSOH�HQJDJHG�LQ�WKH�SKRWR�LQGXVWU\��$W�WKH�VDPH�WLPH��LW�VKRXOG�EH�
UHFRJQL]HG�WKDW� WKH�VSHHFK�SRUWUDLWV�RI�XVHUV�RI�SKRWR�VLWHV�DQG�SKRWR�KRVWLQJ�VLWHV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

0LNKDLORYD��0��$����������9HUEDO�VHPDQWLF�DQG�WKHVDXUXV�OHYHOV�RI�WKH�5XVVLDQ�DQG�(QJOLVK�
SKRWRJUDSKHU¶V� OLQJXLVWLF� SHUVRQDOLW\�� -RXUQDO� RI� 5HVHDUFK� LQ�$SSOLHG� /LQJXLVWLFV�� ���63���
��������

� .D]DQ�)HGHUDO�8QLYHUVLW\��JHUU\���#LQER[�UX
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ZHUH� VWXGLHG� RQ� WKH� PDWHULDO� RI� WKH� 5XVVLDQ� ODQJXDJH� �3RSRYD�� ������� 5XVVLDQ�
SURIHVVLRQDO�IRONORUH�RI�SKRWRJUDSKHUV�ZDV�VWXGLHG��*RORYDQRYD���������GHVFULEHV�WKH�
SUREOHPV� DQG� SULQFLSOHV� RI� VWUHDPOLQLQJ� WKH� WHUPLQRORJ\� RI� SKRWRJUDSK\� LQ� WKH�
5XVVLDQ�DQG�(QJOLVK�ODQJXDJHV��7HQHQHYD��������

,QWHUHVW� LQ� WKH� VWXG\� RI� WKH� ODQJXDJH� SHUVRQDOLW\� RI� WKH� SKRWRJUDSKHU� LV�
H[SODLQHG��ILUVWO\��E\�WKH�WHQGHQF\�RI�WKH�PRGHUQ�VWDJH�RI�GHYHORSPHQW�RI�OLQJXLVWLFV�
WR� WKH� DQWKURSRFHQWULF� DVSHFW� RI� ODQJXDJH� OHDUQLQJ�� VHFRQGO\�� WKH� LQFUHDVLQJ�
LPSRUWDQFH�RI�SKRWRJUDSK\�LQ�WKH�IROORZLQJ�DUHDV�RI�VRFLDO�OLIH��LQ�QXFOHDU�SK\VLFV��
PHFKDQLFV�� JHRJUDSK\�� DVWURQRP\�� PHGLFLQH�� FULPLQRORJ\�� KLVWRU\�� DUW� �0HQGR]D�
9HOD]FR�	�5LYHUR�3DGUyQ��������

3KRWRJUDSK\�DV�D�VSHFLILF�DUHD�RI�KXPDQ�DFWLYLW\�FRUUHVSRQGV�WR�D�VSHFLILF�
W\SH�RI�ODQJXDJH��GHILQHG�E\�XV�DV�WKH�SURIHVVLRQDO�ODQJXDJH�RI�SKRWRJUDSKHUV��³7KH�
ODQJXDJH�RI�SKRWRJUDSKHUV�LV�D�IXQFWLRQDO�YDULHW\�RI�D�QDWLRQZLGH�ODQJXDJH��DFWLQJ�
DPRQJ�SKRWRJUDSKHUV�LQ�WKH�FRQGLWLRQV�RI�ERWK�RIILFLDO�DQG�XQRIILFLDO�FRPPXQLFDWLRQ��
VHUYLQJ� WKH� VSRNHQ� FRPPXQLFDWLRQ� RI� WKH� SKRWR� VRFLHW\´� �0LNKDLORYD�� �������$�
SURIHVVLRQDO� ODQJXDJH� WKDW� VHUYHV� WKH� FRPPXQLFDWLRQ� RI� D� VSHFLILF� WHDP�� XQLWHG�
DFFRUGLQJ�WR�WKH�SULQFLSOH�RI�WKH�XQLW\�RI�SURIHVVLRQDO�DFWLYLW\�LQ�WKH�SHUIRUPDQFH�RI�
WKHLU� ZRUN� GXWLHV�� LV� KHWHURJHQHRXV� ³7KH� GLVFRXUVH� RI� D� SURIHVVLRQDO� FRPPXQLW\�
DOZD\V�IXQFWLRQV�DV�D�QRUPDOL]HU�RI�SURIHVVLRQDO�DQG�VRFLDO�YDOXHV�VLQFH�LW�KDV�D�JUHDW�
LPSDFW�RQ� WKH�FRPPXQLW\�DQG� WKH� VRFLHW\�DV�D�ZKROH´� �0LKDLORYD�	�6ROQ\VKNLQD��
����� 0DUDQGL�HW�DO���������

���7KHRU\�RI�D�/LQJXLVWLF�3HUVRQDOLW\

7KH�IRXQGDWLRQV�RI�WKH�WKHRU\�RI�OLQJXLVWLF�SHUVRQDOLW\�GHYHORSHG�DQG�ZHUH�
ODLG� E\� GRPHVWLF� DQG� IRUHLJQ� OLQJXLVWV� LQ� WKH� VWXGLHV� RI� <X�� '�� $SUHV\DQ�� 9�� 9��
9LQRJUDGRY��<X��1��.DUDXORY��9��,��.DUDVLN��-��0XOOHU��DQG�:��5LFKDUGVRQ�

8QGHU� WKH� WHUP� ³OLQJXLVWLF� SHUVRQDOLW\´�� IROORZLQJ� .DUDXORY� �������� ZH�
XQGHUVWDQG�³D�JHQHUDOL]HG�SRUWUDLW�RI�D�QDWLYH�VSHDNHU��FKDUDFWHUL]HG�RQ�WKH�EDVLV�RI�
DQ�DQDO\VLV�RI�WKH�WH[WV�SURGXFHG�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�VSHFLILF�XVH�RI�WKH�
V\VWHP� ODQJXDJH� WRROV�RI� D� JLYHQ� ODQJXDJH� LQ� WKHVH� WH[WV� WR� UHIOHFW� WKH� YLVLRQ� DQG�
DVVHVVPHQW�RI�WKH�VXUURXQGLQJ�UHDOLW\�DQG�WR�DFKLHYH�FHUWDLQ�JRDOV´�

6LQFH� WKH� REMHFW� RI� RXU� UHVHDUFK� LV� WKH� SURIHVVLRQDO� OLQJXLVWLF� LGHQWLW\� RI�
SHRSOH�LQYROYHG�LQ�WKH�SKRWR�LQGXVWU\��ZH�VKRXOG�UHIHU�WR�WKH�FRQFHSW�RI�³SURIHVVLRQDO�
OLQJXLVWLF�SHUVRQDOLW\´��6ROQ\VKNLQD��������SRLQWV�RXW�WKDW�³WKH�FRQFHQWUDWLRQ�RI�WKH�
PRVW� FRPPRQ� FKDUDFWHULVWLFV� RI� OLQJXLVWLF� SHUVRQDOLWLHV� W\SHG� RQ� WKH� EDVLV� RI�
OLQJXLVWLF� XQLWV� DQG� SUHFHGHQW� WH[WV�� DQ� XQOLPLWHG� QXPEHU� RI� UHSUHVHQWDWLYHV� RI� D�
SDUWLFXODU�SURIHVVLRQ´�DOORZV�W\SRORJL]LQJ�D�FROOHFWLYH�SURIHVVLRQDO�SHUVRQDOLW\��7KH�
DXWKRU� SRLQWV� RXW� WKDW� WKH� FRQFHQWUDWLRQ� RI� WKH� PRVW� FRPPRQ� FKDUDFWHULVWLFV� RI�
OLQJXLVWLF�SHUVRQDOLWLHV��W\SHG�RQ�WKH�EDVLV�RI�OLQJXLVWLF�XQLWV�DQG�SUHFHGHQW�WH[WV��RI�
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DQ�XQOLPLWHG�QXPEHU�RI�UHSUHVHQWDWLYHV�RI�D�SDUWLFXODU�SURIHVVLRQ�DOORZV�W\SRORJL]LQJ�
D�FROOHFWLYH�SURIHVVLRQDO�SHUVRQDOLW\�

,Q�WKH�DVSHFW�RI�WKH�SUHVHQWHG�UHVHDUFK��WKH�SURIHVVLRQDO�ODQJXDJH�SHUVRQDOLW\�
RI�D�SKRWRJUDSKHU�LV�FRQVLGHUHG�DV�D�JHQHUDOL]HG�ODQJXDJH�SRUWUDLW�RI�D�SHUVRQ�HQJDJHG�
LQ�WKH�ILHOG�RI�SKRWR�LQGXVWU\�

���5HVXOWV�DQG�'LVFXVVLRQ

�����9HUEDO�6HPDQWLF�/HYHO�RI�WKH�/LQJXLVWLF�3HUVRQDOLW\�RI�5XVVLDQ�DQG�(QJOLVK�
3KRWRJUDSKHUV

9HUEDO�VHPDQWLF�OHYHO�RI�WKH�OLQJXLVWLF�SHUVRQDOLW\�RI�5XVVLDQ�VSHDNLQJ�DQG�
(QJOLVK�VSHDNLQJ�SKRWRJUDSKHUV�FRQVLVWV�RI�RQH�ZRUG�DQG�ZRUG\�XQLWV��ɜɚɥɢɬɶ �WR�
RYHUWXUQ�� µWR�SKRWRJUDSK�RU�HGLW� LQ�VXFK�D�ZD\�WKDW�WKH�REMHFWV�RI� WKH�VKRRWLQJ�DUH�
WLOWHG� RQ� WKH� SKRWR¶� �'37���ɪɚɫɫɟɹɧɧɨɟ ɨɫɜɟɳɟɧɢɟ �GLIIXVH� OLJKWLQJ�� µOLJKWLQJ�� LQ�
ZKLFK�WKH�GLUHFWLRQ�RI�WKH�LQFLGHQW�OLJKW�IOX[¶��'37���QLIW\�ILIW\ µ���PP�OHQV¶��31���
)RU�H[DPSOH��³,�KDYH�WKH�&DQRQ�I����/�DQG�XVHG�WR�KDYH�WKH�I�����DQG�VLPSO\�JRW�WKLV�
WR�VHH�LI�WKH�670�YHUVLRQ�ZDV�DQ�LPSURYHPHQW�IURP�WKH�RULJLQDO�QLIW\�ILIW\´��31��

7KH� V\PPHWU\� RI� VWUXFWXUDO� DQG� OLQJXLVWLF� FKDUDFWHULVWLFV� LQ� 5XVVLDQ� DQG�
(QJOLVK�RI�SKRWRJUDSKHUV�LV�PDQLIHVWHG�LQ�WKH�IDFW�WKDW�WKH�PDMRULW\�RI�SKRWRJUDSKHUV
�
OH[LFDO�XQLWV�DUH�VLQJOH�ZRUG��������������XQLWV�RI�5XVVLDQ�DQG�����������XQLWV�RI�
(QJOLVK��)HZHU�XQLWV�RI�SKRWRJUDSKHUV�DUH�YHUERVH��������������XQLWV�RI�5XVVLDQ�DQG�
����������XQLWV�RI�(QJOLVK�RI�SKRWRJUDSKHUV�

/H[LFDO�PHDQV�RI�SURIHVVLRQDO�ODQJXDJH�RI�SKRWRJUDSKHUV�DUH�KHWHURJHQHRXV�
LQ�WKHLU�FRPSRVLWLRQ��³7KH�SURIHVVLRQDO�ODQJXDJH�XVHV�WZR�JURXSV�RI�XQLWV�����WHUPV�
DQG� QRPHQFODWXUH� LQ� IRUPDO� FRPPXQLFDWLRQ� FRQGLWLRQV� �FRGLILHG� OH[HPHV��� ���
SURIHVVLRQDOLVPV� DQG� MDUJRQV� LQ� LQIRUPDO� FRPPXQLFDWLRQ� FRQGLWLRQV� �QRQ�FRGLILHG�
OH[HPHV�´��0LKDLORYD�	�1LJPDWXOOLQD��������

)RU�H[DPSOH��LQ�WKH�5XVVLDQ�FRGLILHG�ODQJXDJH�RI�SKRWRJUDSKHUV��RQH�W\SH�RI�
JHRPHWULF� GLVWRUWLRQ� LQ�ZKLFK� WKH� SLFWXUH� H[SDQGV� IURP� WKH� HGJHV� WR� WKH� FHQWHU� LV�
FDOOHG�SKRWRJUDSKHUV�DV�D�FRGLILHG�XQLW�ɛɨɱɤɨɨɛɪɚɡɧɚɹ ɞɢɫɬɨɪɫɢɹ �EDUUHO�GLVWRUWLRQ��
µRQH�W\SH�RI�DEHUUDWLRQ�FDXVHG�E\�WKH�IDFW�WKDW�WKH�GHJUHH�RI�LQFUHDVH�LQ�WKH�FHQWUDO�
SDUW� RI� WKH� LPDJH� LV� ODUJHU� WKDQ� WKH� SHULSKHUDO¶� �'37��� ,Q� 5XVVLDQ� QRQ�FRGLILHG�
ODQJXDJH�RI�SKRWRJUDSKHUV� WKLV�FRQFHSW�FRUUHVSRQGV� WR�D�QRQ�FRGLILHG�XQLW��ɛɨɱɤɚ
�EDUUHO��µ,PDJH�SURFHVVLQJ�SURJUDPV�XVXDOO\�RIIHU�UHJXODWRUV�IRU�WKH�EDUUHO��DV�ZHOO�DV�
SHUVSHFWLYH�GLVWRUWLRQV�KRUL]RQWDOO\�DQG�YHUWLFDOO\¶��.)���)RU�H[DPSOH��©ɉɪɨɝɪɚɦɦɵ
ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɨɛɵɱɧɨ ɩɪɟɞɥɚɝɚɸɬ ɪɟɝɭɥɹɬɨɪɵ ɞɥɹ ɛɨɱɤɢ�ɩɨɞɭɲɤɢ��
ɚ ɬɚɤɠɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɢɫɤɚɠɟɧɢɣ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɜɟɪɬɢɤɚɥɢª �.)��� ±
³,PDJH�SURFHVVLQJ�SURJUDPV�W\SLFDOO\�RIIHU�EDUUHOV ��SLOORZV�DGMXVWPHQWV��DV�ZHOO�DV�
SHUVSHFWLYH�GLVWRUWLRQ�KRUL]RQWDOO\�DQG�YHUWLFDOO\´�

,Q� WKH� (QJOLVK� FRGLILHG� ODQJXDJH� RI� SKRWRJUDSKHUV�� D� GHYLFH� WKDW� HPLWV� D�
SXOVH�RI� OLJKW� LV�FDOOHG�E\�D�FRGLILHG�XQLW� IODVK 
D�GHYLFH�RU�V\VWHP�XVHG� WR�EULHIO\�
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FUHDWH�D�EULJKW�OLJKW�ZKHQ��&('���,Q�QRQ�FRGLILHG�ODQJXDJH��SKRWRJUDSKHUV�XVH�WKH�
XQFRGLILHG�XQLW�OLJKWEXOE��)RU�H[DPSOH��³$V�ZH¶YH�GLVFXVVHG�KHUH EHIRUH��GLIIXVLRQ�LV�
WKH�SURFHVV�RI�VRIWHQLQJ�WKH�OLJKW�IURP�\RXU�OLJKWEXOEV WR�SURGXFH�D�OHVV�KDUVK��PRUH�
³GLIIXVH´��GLVWULEXWLRQ�RI�OLJKW �31��

���� �������� FRGLILHG� XQLWV� DQG� ���� �������� QRQ�FRGLILHG� XQLWV� ZHUH�
UHFRUGHG� LQ� WKH� 5XVVLDQ� ODQJXDJH� RI� SKRWRJUDSKHUV�� ,Q� (QJOLVK� ODQJXDJH� RI�
SKRWRJUDSKHUV� ���� ������ FRGLILHG� XQLWV� DQG� ���� ������ QRQ�FRGLILHG� XQLWV� ZHUH�
UHFRUGHG�

$QDO\VLV�RI�WKH�YHUEDO�VHPDQWLF�OHYHO�RI�WKH�5XVVLDQ�VSHDNLQJ�DQG�(QJOLVK�
VSHDNLQJ� SURIHVVLRQDO� ODQJXDJH� SHUVRQDOLW\� VXJJHVWV� WKDW� WKH� DV\PPHWU\� RI� WKH�
VWXGLHG� ODQJXDJHV� LV� REVHUYHG� LQ� WKH� IDFW� WKDW� LQ� WKH� 5XVVLDQ� ODQJXDJH� RI�
SKRWRJUDSKHUV�WKH�PDMRULW\�RI�FRGLILHG�XQLWV�DUH�YHUERVH�XQLWV�� ����������XQLWV��,Q�
WKH�(QJOLVK�ODQJXDJH�RI�SKRWRJUDSKHUV��WKH�PDMRULW\�RI�FRGLILHG�XQLWV�DUH�RQH�ZRUG��
����������XQLWV��7KH�V\PPHWU\�RI�ERWK�ODQJXDJHV�LV�REVHUYHG�LQ�WKH�IDFW�WKDW�D�ODUJH�
JURXS�RI�QRQ�FRGLILHG�XQLWV�LQ�5XVVLDQ�DQG�(QJOLVK�DUH�VLQJOH�ZRUG�XQLWV�� ����������
XQLWV�RI�5XVVLDQ�DQG�����������XQLWV�RI�(QJOLVK��7KH�VPDOOHU�JURXS�RI�QRQ�FRGLILHG�
ODQJXDJH�XQLWV�RI�SKRWRJUDSKHUV�LV�YHUERVH�XQLWV�² �����������XQLWV�RI�5XVVLDQ�DQG�
����������XQLWV�RI�(QJOLVK�

����� 7KHVDXUXV� OHYHO� RI� WKH� /LQJXLVWLF� 3HUVRQDOLW\� RI� 5XVVLDQ� DQG� (QJOLVK�
3KRWRJUDSKHUV

)ROORZLQJ�WKH�.DUDXORY���������WKH�XQLWV�RI�WKH�WKHVDXUXV�OHYHO�RI�D�OLQJXLVWLF�
SHUVRQDOLW\�UHFRJQL]H�³JHQHUDOL]HG�FRQFHSWV��ODUJH�FRQFHSWV��LGHDV´�ZKRVH�UHODWLRQV�
DUH�VXERUGLQDWH�FRRUGLQDWHG�VWDWXV��7KH�VWXG\�RI�WKH�WKHVDXUXV�OHYHO�FRQVLVWV��LQ�WKH�
RSLQLRQ� RI� .DUDXORY�� LQ� ³UHYHDOLQJ� DQG� HVWDEOLVKLQJ� D� KLHUDUFK\� RI� PHDQLQJV� DQG�
YDOXHV�LQ�WKH�SLFWXUH�RI�WKH�ZRUOG��WKHVDXUXV��RI�D�OLQJXLVWLF�SHUVRQDOLW\´���������7KH�
WKHVDXUXV� DFWV� DV� D� UHIOHFWLRQ� RI� WKH� ZRUOG� LQ� D� OLQJXLVWLF� SHUVRQDOLW\�� WKDW� LV�� D�
FRQFHSWXDO�LPDJH�RI�WKH�ZRUOG�LV�UHIOHFWHG�LQ�WKH�ODQJXDJH��UHIOHFWHG�LQ�WKH�WKHVDXUXV�
RI�D�FHUWDLQ�OLQJXLVWLF�SHUVRQDOLW\�

&RPELQLQJ� WKH� XQLWV� RI� WKH� SURIHVVLRQDO� ODQJXDJH� RI� SKRWRJUDSKHUV� LQWR�
OH[LFDO�VHPDQWLF�JURXSV�LV�FDUULHG�RXW�RQ�WKH�EDVLV�RI�D�VHPDQWLF�FRQQHFWLRQ�EHWZHHQ�
UHIHUHQWV�� %\� VHPDQWLF� UHODWLRQVKLS�� ZH� XQGHUVWDQG� WKH� VSHFLILF� VLPLODULWLHV� DQG�
GLIIHUHQFHV�LQ�WKH�FRQWHQW�VWUXFWXUH�RI�WKH�OH[LFDO�PHDQLQJ�RI�D�ZRUG�

/HW� XV� GHPRQVWUDWH� WKH� ORJLF� RI� UHVHDUFKLQJ� WKH� WKHVDXUXV� OHYHO� RI� WKH�
5XVVLDQ�ODQJXDJH� DQG� (QJOLVK�VSHDNLQJ� SURIHVVLRQDO� ODQJXDJH� SHUVRQDOLW\� RI� WKH�
SKRWRJUDSKHU� XVLQJ� WKH� H[DPSOH� RI� WKH� ODUJHVW� OH[LFR�VHPDQWLF� JURXS� �/6*��
³3KRWRJUDSKLF�(TXLSPHQW´��GHPRQVWUDWLQJ����� � ����XQLWV�RI�5XVVLDQ�RI� WKH� WRWDO�
QXPEHU�RI�XQLWV�XQGHU�VWXG\�DQG������ ����XQLWV�(QJOLVK�RI�WKH�WRWDO�QXPEHU�RI�XQLWV�
VWXGLHG��7KH�KLHUDUFK\�RI�SURIHVVLRQDO�FRQFHSWV�RI�SKRWRJUDSKHUV�ZDV�V\VWHPDWL]HG�
RQ� WKH� EDVLV� RI� D� WH[WERRN� IRU� VWXGHQWV� RI� VHFRQGDU\� YRFDWLRQDO� HGXFDWLRQ�
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³3KRWRJUDSK\´�� DSSURYHG�E\� WKH�0LQLVWU\� RI�(GXFDWLRQ� RI� WKH�5XVVLDQ�)HGHUDWLRQ�
�0XVRULQ�	�3ULYDORY��������

7KH�ZKROH�YDULHW\�RI�OH[LFR�VHPDQWLF�VXEJURXSV��/66��RI�WKH�³3KRWRJUDSKLF�
HTXLSPHQW´�JURXS�LV�SUHVHQWHG�LQ�7DEOH���

7DEOH����/H[LFDO�6HPDQWLF�6XEJURXSV�RI�WKH�*URXS�³3KRWRJUDSKLF�(TXLSPHQW´�LQ�
WKH�5XVVLDQ�DQG�(QJOLVK�/DQJXDJHV�RI�3KRWRJUDSKHUV

/6* /66 5XVVLDQ�OH[LFDO�
XQLWV

(QJOLVK�OH[LFDO�
XQLWV

3KRWRJUDSKLF
HTXLSPHQW

&DPHUD ��� ������� ��� �����

/HQV ��� ������� �� ������

)RFXV ��������� ���������

)ODVK �� ������ �� ����

3URJUDPPHU �� ������ � ������

6KXWWHU � ������ � ����

9LHZILQGHU � ������ ��������

7RWDO�XQLWV�LQ�/6*�³3KRWRJUDSKLF�
HTXLSPHQW´

��� ����� ��� �����

7KH� OH[LFR�VHPDQWLF� JURXS� ³3KRWRJUDSKLF� (TXLSPHQW´� LQFOXGHV� �� OH[LFR�
VHPDQWLF�VXEJURXSV�LQ�5XVVLDQ�DQG�(QJOLVK�ODQJXDJHV�RI�SKRWRJUDSKHUV�

��&DPHUD� ����� XQLWV� RI� 5XVVLDQ� DQG� ���� XQLWV� RI�(QJOLVK��� ɤɚɦɟɪɚ�
ɨɛɫɤɭɪɚ �REVFXUH�FDPHUD�� 
D� SURWRW\SH� RI� D� SKRWRJUDSKLF� GHYLFH��
ZKLFK�LV�D�GDUNHQHG�URRP�RU�D�FORVHG�ER[�ZLWK�D�VPDOO�KROH�LQ�RQH�
RI�WKH�ZDOOV�WKDW�DFWV�DV�D�OHQV
��'37���EULGJH�FDPHUD µDPDWHXU SKRWR�
FODVV� WKDW� ILOOV� WKH� JDS� EHWZHHQ� FRPSDFW� DQG� VLQJOH�OHQV� UHIOH[�
FDPHUDV¶��'37��

��/HQV� ����� XQLWV� RI� 5XVVLDQ� DQG� ��� XQLWV� RI� (QJOLVK��� ɚɩɨɯɪɨɦɚɬ
�DSRFKURPDW�� � µDQ� REMHFWLYH� LQ� ZKLFK� FKURPDWLF� DEHUUDWLRQV� DUH�
HOLPLQDWHG¶��'37���'�W\SH�OHQV � µ1LNRQ�DQG�0LQROWD�OHQVHV�ZLWK�D�
EXLOW�LQ�PLFURSURFHVVRU¶��'37��

�� )RFXV� �� )RFXV� ���� XQLWV� RI� 5XVVLDQ� DQG� ��� XQLWV� RI� (QJOLVK���
ɚɜɬɨɮɨɤɭɫ �DXWRIRFXV��µPHFKDQLVP�WKDW�IRFXVHV�WKH�RSWLFDO�V\VWHP�
RI�WKH�OHQV�RQ�WKH�VXEMHFW¶��'37���IURQW�IRFXV µIURQWDO�IRFXV¶��'37��

�� )ODVK�����XQLWV�RI�5XVVLDQ�DQG����XQLWV�RI�(QJOLVK���ɫɨɝɥɚɫɨɜɚɧɧɚɹ
ɜɫɩɵɲɤɚ �FRQVLVWHQW� IODVK�� µDXWRPDWLF� IODVK�� ZRUNLQJ� RQO\� ZLWK�
FDPHUDV�RI�D�FHUWDLQ� W\SH�RU�PRGHO¶�'37���DXWRIODVK µD� IODVK� WKDW�
DXWRPDWLFDOO\�ILUHV�ZKHQ�OLJKWLQJ�LV�GLP¶��'37��
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5XVVLD��6XPPHU�DQG�$XWXPQ������

�� 3URJUDPPHU� ���� XQLWV� RI� 5XVVLDQ� DQG� �� XQLWV� RI� (QJOLVK���
ɦɚɧɭɚɥɶɧɵɣ ɪɟɠɢɦ �PDQXDO� PRGH�� µFDPHUD� PRGH�� ZKLFK� LV�
FRQILJXUHG� PDQXDOO\¶� �.)��� SDQRUDPD� PRGH µSDQRUDPD� PRGH¶�
�'37���

�� 6KXWWHU� ���XQLWV�RI�5XVVLDQ�DQG���XQLWV�RI�(QJOLVK��� ɥɟɩɟɫɬɤɨɜɵɣ
ɡɚɬɜɨɪ �OHDI� VKXWWHU�� µLQVWDOOHG� LQVLGH� WKH� OHQV¶� �'37��� VKXWWHU
µFDPHUD�GHYLFH��DOORZLQJ�\RX�WR�DGMXVW�WKH�H[SRVXUH�WLPH�H[SRVXUH�
ZKHQ�VKRRWLQJ¶��'37��

�� 9LHZILQGHU� ��� XQLWV� RI� 5XVVLDQ� DQG� �� XQLWV� RI� (QJOLVK���
ɜɢɞɨɢɫɤɚɬɟɥɶ �YLHZILQGHU�� µRSWLFDO� GHYLFH� RI� D� SKRWR� RU� PRYLH�
FDPHUD��XVHG�WR�GHWHUPLQH�WKH�ERXQGDULHV�RI�WKH�LPDJH��IUDPH��RI�
WKH�REMHFW�WR�EH�UHPRYHG¶��6$'���(9 µHOHFWURQLF�YLHZILQGHU¶��'37��

7KXV��WKH�/66�³&DPHUD´��������RI�5XVVLDQ�DQG�����RI�(QJOLVK�ODQJXDJHV�
RI�SKRWRJUDSKHUV��DQG�/66�³/HQV´��������RI�5XVVLDQ�DQG������RI�(QJOLVK�ODQJXDJHV�
RI�SKRWRJUDSKHUV��DUH�WKH�GRPLQDQW�FRQFHSWV�LQ�WKH�5XVVLDQ�VSHDNLQJ�DQG�(QJOLVK�
VSHDNLQJ�SURIHVVLRQDO�SKRWRJUDSKHU¶V�ODQJXDJH�SHUVRQDOLW\��

���6XPPDU\

7KH�XQLWV�RI�WKH�WKHVDXUXV�OHYHO�RI�5XVVLDQ�DQG�(QJOLVK�SKRWRJUDSKHUV�DUH�
DUUDQJHG� LQ�DQ�RUGHUO\�� IDLUO\� VWULFW�KLHUDUFKLFDO� V\VWHP�� UHIOHFWLQJ� WKH�SURIHVVLRQDO�
VWUXFWXUH�RI�WKH�SHUVRQ¶V�ZRUOG�HPSOR\HG�LQ�WKH�SKRWR�LQGXVWU\�

7KH�XQLW\�RI�WKH�OH[LFDO�VHPDQWLF�JURXS�DQG�VXEJURXS�LV�EDVHG�RQ�WKH�K\SHU�
K\SRQ\PLF�UHODWLRQVKLS�OLQNLQJ�OLQJXLVWLF�XQLWV��)RU�H[DPSOH��OH[LFDO�XQLWV�DXWRPDWLF�
IODVK�� SXPS� OHQV�� GLJLWDO� FDPHUD� LQFOXGHG� LQ� WKH� OH[LFR�VHPDQWLF� JURXS�
³3KRWRJUDSKLF�(TXLSPHQW´��DUH�LQ�D�K\SHU�K\SRQ\PLF�UHODWLRQVKLS�ZLWK�HDFK�RWKHU��
DV�WKH\�DUH�VXERUGLQDWH�LQ�UHODWLRQ�WR�WKH�³3KRWRHOHFWULF�(TXLSPHQW´�

,Q�DGGLWLRQ� WR� WKH�K\SHU�K\SRQ\PLF� UHODWLRQV�EHWZHHQ� WKH� OH[LFDO� XQLWV�RI�
SKRWRJUDSKHUV�� V\QRQ\PRXV� DQG� DQWRQ\PLF� UHODWLRQV� ZHUH� UHFRUGHG�� 7KH� OH[LFDO�
VHPDQWLF�VXEJURXS�³/HQV´�LQFOXGHV�XQLWV�ZLWK�V\QRQ\PRXV�UHODWLRQV��WHOHVFRSLF�OHQV��
WHOHOHQV�� WHOH]RRP�� WHOHSKRWR��GHQRWLQJ� OHQVHV�ZLWK�D� ORQJ� IRFDO� OHQJWK��$QWLQRPLDO�
UHODWLRQVKLSV�DUH�REVHUYHG�EHWZHHQ�WKH�WHOHVFRSLF�OHQV µOHQV�ZLWK�D�ORQJ�IRFDO�OHQJWK¶�
DQG�WKH�XOWUD�ZLGH�DQJOH�OHQV µOHQV�ZLWK�D�VKRUW�IRFDO�OHQJWK¶�

���&RQFOXVLRQ

7KH� DQDO\VLV� RI� WKH� YHUEDO�VHPDQWLF� DQG� WKHVDXUXV� OHYHOV� RI� WKH�5XVVLDQ�
ODQJXDJH� DQG�(QJOLVK�ODQJXDJH� ODQJXDJH�SHUVRQDOLW\�RI� WKH�SKRWRJUDSKHU� VXJJHVWV�
WKDW�WKH�ODQJXDJH�SHUVRQDOLW\�RI�WKH�SKRWRJUDSKHUV�LV�PDQLIHVWHG�LQ�D�ZLGH�UDQJH�RI�
XQLWV��VLQJOH�ZRUG�DQG�YHUERVH�XQLWV��FRGLILHG�DQG�QRQ�FRGLILHG�XQLWV��DQG�UHODWLRQV�
�DQWRQ\PLF��K\SRQ\PLF�DQG�V\QRQ\PRXV��
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$FNQRZOHGJHPHQWV

7KH�DXWKRU�ZRXOG�OLNH�WR�WKDQN�WKH�5XVVLDQ�*RYHUQPHQW�DQG�WKH�3URJUDP�RI�
&RPSHWLWLYH� *URZWK� RI� .D]DQ� )HGHUDO� 8QLYHUVLW\� 5XVVLD� IRU� WKHLU� VXSSRUW� DQG�
DVVLVWDQFH� ZLWK� WKH� SUHSDUDWLRQ� DQG� SXEOLFDWLRQ� RI� WKH� DUWLFOH� DV� ZHOO� DV� WKHLU�
DSSUHFLDWLRQ�RI�WKH�EHQHILWV�WR�EH�JDLQHG�IURP�WKH�UHVHDUFK�FRQGXFWHG��7KH�DXWKRU�LV�
DOVR� JUDWHIXO� WR� 3URIHVVRU�0DULQD� 6ROQ\VKNLQD� �.D]DQ�)HGHUDO�8QLYHUVLW\�� IRU� KHU�
FRPPHQWV�RQ�WKH�ILUVW�GUDIW�RI�WKLV�SDSHU�

5HIHUHQFHV

&('�± &DPEULGJH�GLFWLRQDU\��(QJOLVK�GLFWLRQDU\��WUDQVODWLRQV�	�WKHVDXUXV��85/��
KWWSV���GLFWLRQDU\�FDPEULGJH�RUJ�

'37� ± 'LFWLRQDU\� RI� SKRWRJUDSKLF� WHUPV�� 85/�� KWWS���ZZZ�SHUIHNW�UX��
GLFWLRQDULHV�IRWR�KWPO��DFFHVVHG���������������

*RORYDQRYD��(��,����������5HIOHFWLRQ�RI�WKH�SURIHVVLRQDO�SHUFHSWLRQ�RI�WKH�ZRUOG�LQ�
RUDO�FRPPXQLFDWLRQ�RI�SKRWRJUDSKHUV��%XOOHWLQ�RI�&KHO\DELQVN�6WDWH�8QLYHUVLW\�
������������� ���±�����

.DUDXORY��<X��1����������/DQJXDJH�SHUVRQDOLW\��7H[W��ZRUG�YDU��LPDJH�RI�WKH�ZRUOG�
7R�WKH���WK�DQQLYHUVDU\� RI� WKH�FRUUHVSRQGLQJ�PHPEHU�5$6�<X�1��.DUDXORY��
FROOHFWLRQ�RI�DUWLFOHV��0���3XEOLVKLQJ�KRXVH�RI�58'1�

.)�± &RPPXQLFDWLYH�SODWIRUP�³FOXE�)RWR�UX´� 85/��KWWS���FOXE�IRWR�UX���DFFHVVHG��
������������

0LKDLORYD��0��$���	�1LJPDWXOOLQD��$��)����������6WDWLVWLFDO�DQG�FRPSDUDWLYH�DQDO\VLV�
RI�WKH�SKRWRJUDSKHUV�(QJOLVK�ODQJXDJH�OH[HPHV�XVHG�E\�SKRWRJUDSKHUV��ȺG�$OWD�
-RXUQDO�RI�,QWHUGLVFLSOLQDU\�5HVHDUFK���������� ��������

0LKDLORYD��0��$���	�6ROQ\VKNLQD��0��,����������3KRWRJUDSKHUV
�QRPHQFODWXUH�XQLWV��
$� VWUXFWXUDO� DQG� TXDQWLWDWLYH� DQDO\VLV�� 7DULK� .XOWXU� YH� 6DQDW� $UDVWLUPDODUL�
'HUJLVL�-RXUQDO�RI�+LVWRU\�&XOWXUH�DQG�$UW�5HVHDUFK����������������

0LNKDLORYD��0��$����������3UDJPDWLF�SULQFLSOHV�RI�FUHDWLQJ�SURIHVVLRQDOLVP�ODQJXDJH�
SKRWRJUDSKHUV��3KLORORJ\��4XHVWLRQV�RI�7KHRU\�DQG�3UDFWLFH� ������ ��������

0XVRULQ��0��.���	�3ULYDORY��9��'����������7KH�SKRWR� 0���9ODGRV�

31� ± &RPPXQLFDWLYH� SODWIRUP� ³3KRWR1HW´� 85/�� KWWSV���ZZZ�SKRWR�QHW�GLVFXVV��
�DFFHVVHG���������������

3RSRYD��7��,����������,QWHUQHW�VSDFH��8VHU
V�YRLFH�SRUWUDLW��&ROOHFWLYH�PRQRJUDSK��
HG��7��,��3RSRYD��$XWKRUV��7��,��3RSRYD��,��0��9R]QHVHQVND\D��'��9��.ROHVRYD��
9��0��6DYRWLQD��63E���(LGRV�

6$'� ± 6PDOO� DFDGHPLF� GLFWLRQDU\� 85/�� KWWS���ZZZ�FODVVHV�UX�DOO�
UXVVLDQ�GLFWLRQDU\�UXVVLDQDFDGHP�KWP �DFFHVVHG��������������
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5XVVLD��6XPPHU�DQG�$XWXPQ������

6ROQ\VKNLQD�� 0�� ,�� �������� $V\PPHWU\� RI� WKH� VWUXFWXUH� RI� D� ODQJXDJH�VSHDNLQJ�
SHUVRQDOLW\� LQ� 5XVVLDQ� DQG� (QJOLVK� YHUVLRQV� RI� WKH� 0DULQH� SURIHVVLRQDO�
ODQJXDJH���8QSXEOLVKHG�'LVVHUWDWLRQ���.D]DQ�

6ROQ\VKNLQD��0��,���	�0LNKDLORYD��0��$����������3URFHVVHV�RI�VHPDQWLF�GHULYDWLRQ�LQ�
WKH� ODQJXDJH� RI�SKRWRJUDSKHUV��0�,��6ROQ\VKNLQD��0�$��0LKDLORYD��3KLORORJ\�
DQG�&XOWXUH�����������������

7HQHQHYD��,��9����������3UREOHPV�DQG�SULQFLSOHV�RI�WHUPLQRORJ\�DUUDQJHPHQW��%DVHG�
RQ�WKH�FRPSDULVRQ�RI�WKH�SKRWRJUDSKLF�YRFDEXODU\�RI�WKH�(QJOLVK�DQG�5XVVLDQ�
ODQJXDJHV��$XWKRU��� 8QSXEOLVKHG�'LVVHUWDWLRQ���0RVFRZ�

0DUDQGL��0���$OHINKDQL��0���+HLGDUL��<���	�%HLJ]DGHK��$����������0DUULDJH�DQG�FLYLO�
ODZ� DVSHFWV� RI� LWV� GLVVROXWLRQ� LQ� ,UDQ��8&7� -RXUQDO� RI� 6RFLDO� 6FLHQFHV� DQG�
+XPDQLWLHV�5HVHDUFK������������

0HQGR]D�9HOD]FR��'�� -���	� 5LYHUR� 3DGUyQ��<�� ��������7HDFKLQJ� UHVRXUFH� IRU� WKH�
WHDFKLQJ�RI�JHRPHWU\��&LUFXODU�WULJRQRPHWULF�JHRSODQH��,QWHUQDWLRQDO�(OHFWURQLF�
-RXUQDO� RI� 0DWKHPDWLFV� (GXFDWLRQ�� ������� ������
KWWSV���GRL�RUJ����������LHMPH������


