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$EVWUDFW

$V� LV� NQRZQ�� OH[LFR�VHPDQWLF� JURXSV� RI�ZRUGV� IRUP� LQGLYLGXDO�PLFURV\VWHPV� LQ�D�
ODQJDXJH�DW� ERWK� OH[LFDO� DQG�JUDPPDWLFDO� OHYHO��DV�ZHOO� DV� LQ� WKH� FRQWH[W� RI�ZRUG�
IRUPDWLRQ�� ,W� LV� LPSRVVLEOH� WR� H[DPLQH� OH[LFR�VHPDQWLF� JURXSV� DQG� WKHLU� OH[LFDO�
GHVFULSWLRQ� ZLWKRXW� D� FRPSDUDWLYH� DQDO\VLV� RI� VXFK� IRUPDWLRQV� LQ�PXOWL�VWUXFWXUDO�
ODQJXDJHV��7KLV�LV�WKH�UHDVRQ�ZK\�ZH�KDYH FKRVHQ�VXFK�D�WKHPH�IRU�WKLV�ZRUN��7KH�
VXEMHFW� RI� WKLV� FRPSDUDWLYH� DQDO\VLV� LV� WKH� PXOWL�VWUXFWXUDO� 5XVVLDQ� DQG� 7DWDU�
ODQJXDJHV��7KLV� WRSLF� LV� UHOHYDQW� EHFDXVH� RI� WKH� H[LVWHQFH� RI� LQWHUFXOWXUDO� EDUULHUV�
IDFHG�ZLWK�ZKHQ�H[DPLQLQJ�YHUEV�RI�PRWLRQ�LQ�WKH�FRQWH[W�RI�ELOLQJXDOLVP�WKDW��LQ�RXU�
RSLQLRQ�� DULVHV� EHFDXVH� RI� LQVXIILFLHQW� FRPSDUDWLYH� DQDO\VLV��&RPSDULQJ� RI�PXOWL�
VWUXFWXUDO�ODQJXDJHV�PDNHV�WKHLU�VSHFLILFLW\�FOHDU�DQG�REYLRXV��,Q�WKLV�UHJDUG�WKH�OHYHO�
RI�ZRUG� IRUPDWLRQ� LV�RI�SDUWLFXODU� LQWHUHVW�EHFDXVH�ZKHQ�LW�LV�EHLQJ�H[DPLQHG�� WKH�
W\SLFDO�IHDWXUH�WKDW�XQGHUOLHV�WKH�QDPLQJ�RI�D�ZKROH�ZRUG�FODVV�FRPHV�WR�VXUIDFH��DQG�
V\VWHPDWLF�OLQNV�DQG�UHODVKLRQVKLSV�FRQQHFWLQJ�WKH�ZKROH�ODQJXDJH�VWUXFWXWH�EHFRPH�
PRUH�HYLGHQW�

.H\ZRUGV� 9HUEV� RI�0RWLRQ��2VFLOODWRU\�0RWLRQ��5RWDWLRQDO�0RWLRQ��7KH�5XVVLDQ�
/DQJXDJH��7KH�7DWDU�/DQJXDJH�

���,QWURGXFWLRQ

,W�LV�NQRZQ�WKDW�WKH�VWXG\�RI�VHPDQWLFV�LV�D�UHOHYDQW�LVVXH�LQ�OLQJXLVWLFV��6XFK�
D� VWXG\� LV� FDUULHG� RXW� WKURXJK� LGHQWLILFDWLRQ� RI� LQGLYLGXDO� VHPDQWLF� JURXSV�ZLWKLQ�
FHUWDLQ� SDUW� RI� VSHHFK�� 6HPDQWLF� VWUXFWXUH� RI� HDFK� YHUE� LV� D� FRPSOH[� RI� VHPDQWLF�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

6KDUDSRYD��'���*LOD]HWGLQRYD��*��FK���6DODNKRYD��5��5���	�$VWDNKLQD��/��<����������9HUEV�RI�
WKH�WUDQVIHU�DQG�YLEUDWLRQDO�PRYHPHQW�LQ�5XVVLDQ�DQG�7DWDU�ODQJXDJHV� -RXUQDO�RI�5HVHDUFK�
LQ�$SSOLHG�/LQJXLVWLFV�����63�������������

� .D]DQ�)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD�
� .D]DQ�)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD�
� .D]DQ�)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD��UX]LO\D�#PDLO�UX
� ,QVWLWXWH RI�5XVVLDQ�/DQJXDJHV��9�9� 9LQRJUDGRY�5$6��0RVFRZ��5XVVLD�
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FRPSRQHQWV� VHPHV�� DEOH� WR� H[SUHVV� WKHPVHOYHV� IRUPDOO\� DW� FHUWDLQ� OHYHO� RI� WKH�
ODQJXDJH�VWUXFWXUH��7KH�IROORZLQJ�FRPSRQHQWV�DUH�WKH�PRVW�FRPPRQ�SDUDPHWHUV�RI�
YHUEDO�DFWLRQ��WKH�PHWKRG�RI�PRYHPHQW��WKH�GLUHFWLRQ�RI�PRYHPHQW��WKH�HQYLURQPHQW��
WKH� GLVWDQFH� FRYHUHG� E\�PDNLQJ� WKH�PRYHPHQW�� WLPH� DQG� LWV� SKDVHV�� D� QXPEHU� RI�
SDUWLFLSDQWV��LQWHQVLW\��PDQQHU�RI�DFWLRQ�HWF��,Q�LWV�WXUQ��HDFK�RI�WKH�DERYHPHQWLRQHG�
SDUDPHWHUV� FDQ� EH� GLYLGHG� LQWR� VHJPHQWV�� IRU� H[DPSOH��PDQQHU� RI� DFWLRQ� �VSDFLDO�
PRWLRQ��WKH�SRVLWLRQ�LQ�VSDFH�DQG�VR�RQ��

9HUEV�RI�PRWLRQ�KDYH�ORQJ�EHHQ�DWWUDFWLQJ�DWWHQWLRQ�RI�QXPHURXV�OLQJXLVWV��
7KH\� KDYH� EHHQ� H[DPLQHG� IURP� GLIIHUHQW� VWDQGSRLQWV� DQG� VWXGLHG� LQ� YDULRXV�
ODQJXDJHV��%XW�WKH�HDUO\�OLQJXLVWLF�ZRUNV�GHGLFDWHG�WR�YHUEV�RI�PRWLRQ�FRQWDLQ�RQO\�D�
IHZ�VWDWHPHQWV�XVHG�WR�LOOXVWUDWH�VSHFLILF�GLIIHUHQFHV�RI�WKH�SURFHVV�RI�ZRUG�IRUPDWLRQ��
:KLOH�VSHDNLQJ�DERXW�WKH�KLVWRU\�RI�YHUEV�RI�PRWLRQ�VWXG\��LW�VKRXOG�EH�QRWHG�WKDW�WKH�
VFLHQWLVWV�KDG�D�ORQJ�GHEDWH�RQ�KRZ�WR�HVWDEOLVK�XQLILHG�FULWHULD�IRU�LGHQWLILFDWLRQ�RI�
YHUEV�RI PRWLRQ�DQG�YHUEV�RI�GLVSODFHPHQW��

���0DWHULDOV�DQG�0HWKRGV
7KH� WKHRUHWLFDO� DQG� PHWKRGRORJLFDO� EDVLV� RI� WKH� VWXG\� ZDV� WKH� ZRUNV� RI�

GRPHVWLF�DQG�IRUHLJQ�VFLHQWLVWV�RQ�OLQJXLVWLFV��VHPDQWLFV��OH[LFRORJ\��ZRUG�IRUPDWLRQ�

7KH� PDWHULDO� RI� WKH� VWXG\� KDV� EHHQ� SURYLGHG� WKURXJK� PRQROLQJXDO� DQG�
ELOLQJXDO��5XVVLDQ�7DWDU�DQG�7DWDU�5XVVLDQ��GLFWLRQDULHV��([SODQDWRU\�GLFWLRQDULHV�RI�
WKH�5XVVLDQ�DQG�7DWDU�ODQJXDJHV�VHUYHG�DV�DQ�DGGLWLRQDO�VRXUFH�� 7KH�H[DPSOHV�KDYH�
EHHQ�WDNHQ�IURP�WKH 7DWDU�1DWLRQDO�&RUSXV�³7XJDQ�7HO´�DQG�WKH�1DWLRQDO�FRUSXV�RI�
WKH�5XVVLDQ�ODQJXDJH��

���5HVXOWV�DQG�'LVFXVVLRQ
7KH�OH[LFR�VHPDQWLF�JURXS�RI�YHUEV�RI�PRWLRQ�FRQVLVWV�RI�WKUHH�PDLQ�FODVVHV��

YHUEV�RI�SURJUHVVLYH��RVFLOODWRU\�DQG�URWDWLRQDO�PRWLRQ� &RQVLGHU�WZR�JURXSV�RI�YHUEV��
WUDQVODWLRQDO�DQG�RVFLOODWRU\�PRWLRQ�

7KH�EDVLF�FKDUDFWHULVWLFV�RI�YHUEV�RI�SURJUHVVLYH�PRWLRQ�LV�GLUHFWHGQHVV�RI�
PRYHPHQW� FRQVLVWLQJ� RI� YDULRXV� HOHPHQWV�� KRUL]RQWDO� DQG� YHUWLFDO� PRYHPHQW��
XSZDUGV�DQG�GRZQZDUG��LQZDUG�± RXWZDUGV��FURVVLQJ�WKH�VSDFH�ERXQGDU\�± ZLWKRXW�
FURVVLQJ�WKH�ERXQGDU\��IURP�RQH�SRLQW�WR�DQRWKHU�HWF��,Q�WKH�7DWDU�ODQJXDJH��YHUEV�RI�
SURJUHVVLYH�PRYHPHQW�DUH�GLYLGHG�LQWR�WZR�VXEFODVVHV�EDVHG�RQ�WKHLU�OH[LFR�VHPDQWLF�
FKDUDFWHULVWLFV�

���9HUEV�LQGLFDWLQJ�WKH�GLUHFWLRQ�RI�PRWLRQ��EDUX�± LGWL��WR�JR���NHUЪ�± YR\WL��
�WR�FRPH�LQ���W|VKЪ�± VSXVNDW
V\D��WR�JR�GRZQ��

���9HUEV�LQGLFDWLQJ�WKH�PHWKRG�RI�PRYHPHQW��DWODX�± VKDJDW
���WR�ZDON���\|]Ъ�
± SODYDW
���WR�VZLP���\|JHUЪ�± EH]KDW
��WR�UXQ���DJX�± WHFK
��WR�IORZ���7DWDU�
JUDPPDU��������
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9HUEV�LQGLFDWLQJ�WKH�GLUHFWLRQ�RI�PRYHPHQW�LQFOXGH�D�JURXS�RI�YHUEV�IL[LQJ�
WKH�YHFWRU�FKDUDFWHULVWLFV�RI�YHUWLFDOPRYHPHQW� D��XSZDUGV��NЪWЖUHOЪ ± SRGQLPDW
V\D�
�WR�JR�XS���PHQЪ ± Y]ELUDW
V\D��WR�FOLPE���SRGQLPDW
V\D �WR�JR�XS���]DOH]DW
� WR�UHDFK�
WR WRS�RI�VRPHWKLQJ���Y]ELUDW
V\D� �WR�FOLPE���ЪUOЖЪ ± SRGQLPDW
V\D�YYHUNK �WR�JR�XS���
QDELUDW
� Y\VRWX �WR� JR� KLJKHU��� E��GRZQZDUGV�� W|VKЪ ± VSXVNDW
V\D� �WR� JR� GRZQ���
RSXVNDW
V\D �WR�FRPH�GRZQ���WЪEЖQЖ\Ъ ± VQL]LW
V\D� �WR�ORZHU���DQG�WKRVH�RI�KRUL]RQWDO
PRYHPHQW�� D�� LQZDUG�� NHUЪ ± YNKRGLW
� �WR� FRPH� LQ��� \H]]KDW
� �WR� GULYH� LQ��� E��
RXWZDUGV��oÕJX �Y\NKRGLW
��Y\H]]KDW
�± WR�FRPH�RXW��WR�GULYH�RXW���F��WR�D�VXEMHFW�RU�
DQ�REMHFW��\DN\QD\X �SULEOL]LW
V\D ± WR�DSSURDFK�� NLOΟ �SUL\WL ± WR�FRPH���G��IURP�D�
VXEMHFW�RU�DQ�REMHFW��NLWЪ��XNKRGLW
�± WR�OHDYH���\HUDJD\X��XGDO\DW
V\D�± WR�ZDON�DZD\�
�<HUEXODWRYD�HW�DO����������6LQJK�HW�DO�����������

,Q�VRPH�FRQWH[WV��YHUEV�LQGLFDWLQJ�WKH�PHWKRG�RI�PRYHPHQW�FDQ�DTXLUH�DQ�
HOHPHQW�RI�GLUHFWHGQHVV��XQOLNH�YHUEV�LQGLFDWLQJ�WKH�GLUHFWHG�PRWLRQ��,Q�VXFK�FDVHV��
WKH�PRGH�RI�PRWLRQ�FDQ�EH�NQRZQ�IURP� WKH�SRLQW�RI�YLHZ�RI� WKH�HQYLURQPHQW��WKH�
PHWKRG�RI�PRYHPHQW��WKH�VSHHG�DQG�GHVFLSWLYH�FKDUDFWHULFWLFV��7KH�JURXS�RI�YHUEV�
LQGLFDWLQJ� WKH� HQYLURQPHQW� RI� PRWLRQ� LQFOXGH� WKH� IROORZLQJ� VXEJURXSV�� D�� YHUEV�
LQGLFDWLQJ�PRWLRQ�RQ�D�VROLG�VXUIDFH��DWODX �VKDJDW
�± WR�ZDON�� ЪUPЖOЖЪ �SRO]WL ± WR�
FUDZO�� VKXX�± NDWDW
V\D��WR�VNDWH��WR�VOHG��WR�VNL���

,Q�WKH�7DWDU�ODQJXDJH��SURJUHVVLRQ�RQ�WKH�JURXQG�LV�QRW�GLIIHUHQWLDWHG�E\�WKH�
PRGH��RQ�IRRW�RU�LQ�D�YHKLFOH��DQG�LV�H[SUHVVHG�E\�RQH�ZRUG��EɚUX��SHUHGYLJDW
V\D�±
WR� EH� RQ� WKH� JR���7R� VD\� WKDW� VRPHRQH� LV� ULGLQJ� LQ�D� YHKLFOH� WKH�DGGLWLRQDO�ZRUGV�
VSHFLI\LQJ�WKH�YHKLFOH�DUH�XVHG��PDVKLQD�EHOЖQ�EDUX �\HNKDW
�QD�PDVKLQH�± WR�ULGH�LQ�
D�FDU�� SR\H]G�EHOЖQ�EDUX �\HNKDW
�QD�SR\H]GH�± WR�ULGH�D�WUDLQ���,W�PHDQV�WKDW�LQ�WKH�
7DWDU� ODQJXDJH�WKHUH�LV�QR�HTXLYDOHQW�WR� WKH�ZRUG� \HNKDW
 �WR�ULGH��� ,Q� WKH�5XVVLDQ�
ODQJXDJH�WKH PRGH�RI�PRWLRQ��RQ�IRRW�RU�LQ�D�YHKLFOH��LV�OH[LFDOO\�GLIIHUHQWLDWHG��VXFK�
PHDQLQJ�LV�H[SUHVVHG�E\�WKH�YHUEV�LGWL��WR�ZDON� DQG�\HNKDW
 �WR�ULGH� FRUUHVSRQGLQJO\�

E��YHUEV�LQGLFDWLQJ�PRWLRQ�LQ�WKH�DLU��RFKX ± OHWDW
��OHWHW
��WR�IO\����

,Q� WKH� 5XVVLDQ� ODQJXDJH�� WKH� YHUE� OHWHW
 �WR� IO\�� LQGLFDWHV� D� KXPDQ¶V�
PRYHPHQW�LQ�WKH�DLU�ZLWK�WKH�KHOS�RI�VRPH�WHFKQLFDO�PHDQV�DV�ZHOO�DV�ELUGV¶�IO\LQJ��
DQG�WKH�PHDQV�RI�WUDQVSRUWDWLRQ�GR�QRW�QHFHVVDULO\�KDYH�WR�EH�PHQWLRQHG�LQ�VXFK�D�
FDVH� IRU� H[DPSOH� OHWHW
 Y� 0RVNYX �WR� IO\� WR� 0RVFRZ�� ,Q� WKH� 7DWDU� ODQJXDJH�� D�
KXPDQ¶V�PRYHPHQW�LQ�WKH�DLU�LV�QRW�H[SUHVVHG�E\�WKH�ZRUG�RFKX �OHWDW
��± WR�IO\��WKDW�
LV� XVHG� RQO\� ZKHQ� VSHDNLQJ� DERXW� ELUGV� DQG� IO\LQJ� PDFKLQHV�� $V� IRU� D� KXPDQ¶V�
PRYHPHQW�LQ�WKH�DLU��LW�LV�LQGLFDWHG�E\�WKH�YHUE�EDUX��L�H��WR�FURVV�WKH�GLVWDQFH�ZLWK�
WKH�KHOS�RI�D�IO\LQJ�PDFKLQH�WKDW�VKRXOG�EH�VSHFLILHG��6R��LQ�VXFK�D�FDVH�LQ�7DWDU�LW�
ZRXOG�EH�LQFRUUHFW�WR�VD\�0ЖVNЖ�JЖ�RoX��EXW�RQH�KDV�WR�VD\�0ЖVNЖ�JЖ�VDPROHW�EHOЖQ�
EDUX �*DEGUDNKPDQRYD�HW�DO�������� $MDOORRHLDQHW�DO���������

F��YHUEV�LQGLFDWLQJ�PRWLRQ�LQ�OLTXLG��\|]Ъ�± SO\W
��SODYDW
 �WR�VZLP���DJX�±
WHFK
 �WR�IORZ���SURWHNDW
 �WR�VWUHDP���OLW
V\D �WR�SRXU���$J\\GHO�W\Q�J\QD�DJD�GD�DJD��
5HND�%HOD\D�VSRNR\QR�WHFKHW�VHEH�L�WHFKHW� �7KH�:KLWH�5LYHU�TXLHWO\�IORZV�DQG�IORZV��
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,Q� WKH� 5XVVLDQ� ODQJXDJH�� YHUEV� RI� SURJUHVVLYH�PRWLRQ� DUH� D� VWDEOH� VWDEOH�
VWUXFWXUDO�VHPDQWLF�JURXS�RI�LPSHUIHFWLYH�YHUEV�IRUPLQJ�WKH�SDLUV�RI�FRJQDWH�ZRUGV�
�H[FOXGLQJ�WKH�ZRUG�SDLU�LGWL�± NKRGLW
 �WR�ZDON� KDYLQJ�GLIIHUHQW�URRWV���7KHVH�ZRUGV�
DUH�RSSRVHG�WR�HDFK�RWKHU�LQ�WKH�PHDQLQJ�RI�XQLGLUHFWLRQDOLW\�± QRQ�XQLGLUHFWLRQDOLW\�
RI�PRWLRQ��DV�ZHOO�DV�LWV�QRQ�PXOWLSOLFLW\�±PXOWLSOLFLW\� 7KH�FRUUHODWLYH�SDLUV�RI�YHUEV�
RI� PRWLRQ� DUH� WKH� IROORZLQJ�� �WR� UXQ�� ± EHJDW
� �WR� KDYH� EHHQ� UXQQLQJ��� EUHVWL� �WR�
ZDQGHU��± EURGLW
��WR�KDYH�EHHQ�ZDQGHULQJ����YH]WL��WR�FDUU\��± YR]LW
��WR�KDYH�EHHQ�
FDUU\LQJ���YHVWL��WR�OHDG��± YRGLW
��WR�KDYH�EHHQ�OHDGLQJ���JQDW
��WR�KDXQW��± JRQ\DW
��WR�
KDYH�EHHQ�KDXQWLQJ���JQDW
V\D��WR�FKDVH� �,EUDJLPRYD��������

)LUVW��YHUEV�RI�XQLW�GLUHFWLRQDO�PRWLRQ�FDQ� IRUP�LQFHSWLYH�SHUIHFWLYH�YHUEV�
WKURXJK�DGGLQJ�D�SUHIL[�³SR�´��EH]KDW
��WR�UXQ��± SREH]KDW
��WR�VWDUW�UXQQLQJ���\HNKDW
�
�WR�ULGH��± SR\HNKDW
��WR�VWDUW�UXQQLQJ���LGWL��WR�ZDON��± SR\WL��WR�VWDUW�ZDONLQJ��HWF��
2Q�SRVKRO�E\VWUH\H��L�PQH�SULVKORV
�EH]KDW
�]D�QLP�Y�VYRLNK�NUDVQ\NK�ERVRQR]KNDNK�
�1DWLRQDO�FRUSXV�RI�WKH�5XVVLDQ�ODQJXDJH����+H�VWDUWHG�ZDONLQJ�IDVWHU��DQG�,�KDG�WR
UXQ DIWHU�KLP� LQ�P\�UHG�VDQGDOV�� 6HUGWVH�\HJR�EHVKHQR�NRORWLORV
�Y�JUXGL�L�RFKHQ
�
]DNKRWHORV
�SREH]KDW
� �+LV�KHDUW�SRXQGHG�ZLOGO\�DQG�KH�IHOW�WKDW�KH�ZDQWHG�WR�VWDUW�
UXQQLQJ��

6HFRQGO\��WKH�SUHIL[HV�Y\���GR���SHUH���RW� KHOS�WR�IRUP�VSDWLDO�YHUEV�Y\EH]KDW
�
�WR�UXQ�RXW���GREH]KDW
��WR�UXQ WR���SHUHEH]KDW
��WR�UXQ�DFURVV���RWEH]KDW
��WR�UXQ�DZD\���
7KHVH�SUHIL[HV�DOVR�IRUP�WKH�DVSHFW�SDLUV��IRU�H[DPSOH��SHUHEH]KDW
��WR�UXQ�DFURVV��±
SHUHEHJDW
��WR�KDYH�EHHQ�UXQQLQJ�DFURVV�� 7DP�EH]�NRQWVD�S\WDOLV
�SHUHEH]KDW
�GRURJX�
ERO
VKL\H�L�ORNKPDW\\H�VREDNL �7KHUH�WKH�ELJ�DQG�VKDJJ\�GRJV�HQGOHVVO\�WULHG�WR�UXQ�
DFURVV�WKH�URDG���1DP�SULVKORV
�SHUHEHJDW
�L]�SRG�\H]GD�Y�SRG�\H]G��L]�GRPD�Y�GRP
�1DWLRQDO�FRUSXV�RI�WKH�5XVVLDQ�ODQJXDJH����:H�KDG�WR�KDYH�EHHQ�UXQQLQJ�IURP RQH�
HQWUDQFH�WR�DQRWKHU��IURP�RQH�KRXVH�WR�DQRWKHU��

9HUEV� RI� RVFLOODWRU\� PRWLRQ� DUH� D� VXEFODVV� RI� YHUEV� RI� WKH� PHWKRG� RI�
PRYHPHQW��7KHVH� YHUEV� LQGLFDWH�PRYHPHQW� RQ� WKH� VDPH� SODFH� RU� LQ� YHU\� OLPLWHG�
HQFORVHG�VSDFH��7KH�RVFLOODWRU\�PRWLRQ�FRQVLVWV�RI�VHSDUDWH�TXDQWD��DQG�D�TXDQWXP�RI�
RVFLOODWLRQ�LV�D�PRYH�IURP�RQH�H[WUHPH�SRLQW�RI�WKH�PRYHPHQW�WR�DQRWKHU�ZKHUH�LWV�
GLUHFWLRQ�FKDQJHV�WR�WKH�RSSRVLWH�RQH��*DOLPRYD�HW�DO����������

9HUEV� RI� RVFLOODWRU\� PRWLRQ� DV� VXFK� �L�H�� RI� VZLQJLQLJ�� LQGLFDWH� WKH�
LQGHSHQGHQW�PRWLRQ�WKDW�LV�WKH�F\FOLF�PRYHPHQW�RI�D�VXEMHFW¶V�ERG\ IURP�WKH�FHQWUH�
RI�HTXLOLEULXP�WR�RQH�VLGH�DQG�WKHQ�WR�WKH�RWKHU��,Q�WKH�5XVVLDQ�ODQJXDJH��WKH�JURXS�
RI�YHUEV� UHSUHVHQWLQJ�RVFLOODWRU\�PRWLRQ�DV�VXFK� LV� IRUPHG�E\� UHIOH[LYH�FRUUHODWLYH�
YHUEV��NROHEDW
V\D� �WR�KDYH�EHHQ�VZD\LQJ��± NROHEQXW
V\D� �WR�VZD\���NDFKDW
V\D� �WR�
KDYH�EHHQ�VZLQJLQJ��± NDFKQXW
V\D��WR�VZLQJ���VKDWDW
V\D��WR�KDYH�EHHQ�VWDJJHULQJ��±
VKDWQXW
V\D� �WR� VWDJJHU��� NRO\NKDW
V\D� �WR� KDYH� EHHQ� ZDYLQJ�� ± NRO\NKQXW
V\D� �WR�
ZDYH��� EROWDW
V\D� �WR� KDYH� EHHQ� KDQJLQJ� DURXQG�� ± EROWQXW
V\D� �WR� KDQJ� DURXQG���
PRWDW
V\D� �WR� KDYH� EHHQ� IODLOLQJ�� ± PRWQXW
V\D� �WR� IODLO��7KH� JURXS� RI� YHUEV� RI�
RVFLOODWRU\�PRWLRQ�LQ�WKH�5XVVLDQ�ODQJXDJH�FDQ�EH�GLYLGHG�LQWR�WZR�W\SHV��)LUVW��WKHVH�
DUH�YHUEV�RI�FKDRWLF�PRWLRQ� VKHYHOLW
V\D��WR�PRYH���WURJDW
V\D��WR�VWDUW�RII���PHWDW
V\D�
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�WR� UXVK� DERXW��� UYDW
V\D� �WR� UXVK��� <HPX� ND]DORV
�� \HVOL� RQ� QH� EXGHW� VKHYHOLW
V\D�
QHYHGRP\\H�RELWDWHOL�]DPHW\DW�\HJR��WDN�L�EXGXW�VKXUVKDW
�U\DGRP���,W�VHHPHG�WR�KLP�
WKDW� LI� KH� GLG� QRW�PRYH�� WKRVH� XQNQRZQ� LQKDELWDQWV� ZRXOG� QRWLFH� KLP� DQG�ZRXOG�
FRQWLQXH�ZKLVSHULQJ�DURXQG�KLP��

6HFRQGO\��WKH�IROORZLQJ�YHUEV�RI�PRQRWRQRXV�PRWLRQ�DUH�GLYLGHG�LQWR�WZR�
VXEJURXSV�

�� IUHTXHQW� UK\WKPLF� PRWLRQV�� WU\DVWLV
� �WR� WUHPEOH��� GUR]KDW
� �WR�
VKLYHU��� Y]GUDJLYDW
� �WR� VKXGGHU��� YLEULURYDW
� �WR� YLEUDWH���
VRWU\DVDW
V\D��WR�VKDNH���GU\JDW
��WR�WZLWFK���PHUWVDW
��WR�WZLQNOH��HWF��
2VWDO
Q\\H� UHVKLOL� NXGD�QLEXG
� ]D\WL�� FKWRE\� QH� GUR]KDW
� QD� YHWUX��
RWNU\OL� SHUYX\X� SRSDYVKX\XV\D� GYHU
� L� XVO\VKDOL� �.DWLXVKX��� �7KH�
UHVW� RI� WKHP� GHFLGHG� WR� JR� VRPHZKHUH� QRW� WR� VKLYHU LQ� WKH� ZLQG��
RSHQHG� WKH� ILUVW� GRRU� WKH\� IRXQG� DQG� KHDUG� VRPHERG\� VLQJLQJ�
³.DWLXVKD´��

�� XQUK\WKPLF�VLGH�WR�VLGH�PRWLRQ�RU�PRWLRQ�IURP�WRS�WR�ERWWRP�ZLWK�
LUUHJXODU�DPSOLWXGH�RI�RVFLOODWLRQ��NDFKDW
V\D��WR�VZLQJ���VKDWDW
V\D�
�VWDJJHU��� UH\DW
� �WR� VRDU��� UDVNDFKLYDW
V\D� �WR� ZLJJOH���
UD]PDNKLYDW
V\D� �WR� VZLQJ� RQH¶V� DUP�� HWF�� 1HVNODGQR�
UD]PDNKLYD\DV
��RQ�VELYDO��D�QH�VUH]DO�WUDYX� �+H�DZNZDUGO\�VZXQJ�
KLV�DUP�DQG�EHDW�WKH�JUDVV�GRZQ�LQVWHDG�RI�FXWWLQJ�LW��

7KHUHIRUH�� LQ� WKH�5XVVLDQ� ODQJXDJH� SHUIHFWLYH� DQG� LPSHUIHFWLYH� YHUEV� DUH�
RSSRVHG� WR� HDFK� RWKHU� DFFRUGLQJ� WR� WKHLU� VHPDQWLF� FKDUDFWHULVWLFV�� ³IURP� VLGH� WR�
VLGH�RQH�ZD\´� ³UHSHDWHGO\�VHPHOIDFWLYHO\´��³ZLWKLQ�VSDFH�OLPLWHG�E\�WKH�DPSOLWXGH�
RI�PRYHPHQW�ZLWKLQ�VSDFH�OLPLWHG�E\�RQH�SKDVH�RI�PRYHPHQW´��³VXVWDLQHG�PRWLRQ�D�
RQH�WLPH�DFWLYLW\´��$W�WKH�FRUH�RI�WKLV�JURXS�OLHV�WKH�YHUE�NDFKDW
V\D �WR�VZLQJ� KDYLQJ�
WKH�ZLGHVW�VHPDQWLF�FRPELQDELOLW\��6WUHOD�NUDQD�V�YLV\DVKFKLPL�QD�QH\�RSHUDWRUDPL�
NDFKDODV
�YYHUNK�YQL]���7KH�FUDQH�DUP�ZLWK�WKH�RSHUDWRUV�KDQJLQJ�RQ�LW�ZDV�VZLQJLQJ�
XS�DQG�GRZQ��

8QIRUWXQDWHO\�� LQ� WKH�7DWDU� ODQJXDJH� YHUEV� RI� RVFLOODWRU\�PRWLRQ�� OLNH� WKH�
RWKHU� VXEFODVVHV� RI� YHUEV� RI� PRWLRQ� KDYH� QRW� EHHQ� VXIILFLHQWO\� UHIOHFWHG� LQ�
PRQRJUDSKLF�ZRUNV��$FFRUGLQJ�WR�RXU�LQIRUPDWLRQ��LQ�WKH�7DWDU�ODQJXDJH�WKHUH�DUH�
MXVW�DERXW�D�GR]HQV RI�YHUEV�RI�RVFLOODWRU\�PRWLRQ�������ZKLOH�LQ�WKH�5XVVLDQ�ODQJXDJH�
ZH�IRXQG�PRUH�WKDQ�WZHQW\�YHUEV�RI�WKLV�W\SH�������,Q�WKH�7DWDU�ODQJXDJH��YHUEV�RI�
RVFLOODWRU\� PRWLRQ� DUH� WKH� IROORZLQJ�� VHONHQ��� NDOWÕUDX�� VHOWЖ���ΗLOS��� NÕ\PÕOGDX��
NDJX��GHUHOGЖ��� WHWUЖ��� WLUEЖO���WLUEЖQ���DWÕQX��oD\NDOX��ΗLOIHUGЖ�� /HW�XV�H[DPLQH�
VRPH�RI�WKHP��

6HONHQ� ± WR� PRYH�� WR� FRPH� LQWR� PRWLRQ� XQGHU� VRPH� LQIOXHQFH� ZLWKRXW�
PDNLQJ�DQ\�SURJUHVV��0RYHPHQW�LQGLFDWHG�E\�WKLV�YHUE�GRHV�QRW�QHFHVVDULO\�KDYH�WR�
EH� UHJXODU�� LW� FDQ� DOVR� EH� VHPHOIDFWLYH� RU� UHSHDWHG�� FKDRWLF�� ZKHQ� VSHDNLQJ� DERXW�
SHQGXOXP�PRWLRQ��WKLV�YHUE�ILUVW�RI�DOO�H[SUHVVHV�WKH�H[LVWHQFH�RI�VXFK�PRYHPHQW��QRW�
LWV�EHLQJ�RVFLOODWRU\��$NK\UGD�E|WHQOЖ\�WHUHOJЖQ��EDVK\�VHONHQPЖV�EXOJDQ��9�NRQWVH�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

NRQWVRY�RQ�SRSUDYLOV\D��JRORYD�SHUHVWDOD�WU\DVWLV
� �$IWHU�DOO��KH�UHFRYHUHG��DQG�KLV�
KHDG�VWRSSHG�VKDNLQJ��

7KH� VSHFLDO� YHUE� LQGLFDWLQJ� VZLQJLQJ� LV� DWÕQX ± µWR� VZLQJ�� WR� H[HFXWH�
RVFLOODWRU\� VLGH�WR�VLGH� PRWLRQ�� WR� KDYH� SHQGXOXP�PRWLRQ¶� ZLWK�PRYHPHQW� EHLQJ�
QHFHVVDULO\�UHXODU�DQG�UHSHDWHG��F\FOLF�PRWLRQV�ZLWK�FHUWDLQ�UK\WKP���6LEJDHYD�HW�DO���
������ 7KLV�YHUE�LV�PDGH�XS�ZLWK�WKH�VWHP�ɚɬɭ ± ɛɪɨɫɚɬɶ DQG�WKH�UHIOH[LYH�DIIL[��
ɵɧ� &RPSDUH��<DVK
OЖU� WDJDQ�DW\QJDQ�� N|QR]\Q�Η\UODS�EL\HS� NЪQHO� DFKX� JDGЖWH�
EXOJDQ��0RORGH]K
�NDFKDODV
�QD�NDFKHO\DNK��E\O�RE\FKD\�WVHO\\�GHQ
�UD]YOHNDW
V\D�V�
SHVQ\DPL�L�WDQWVDPL �7KH�\RXQJ�SHRSOH�VZXQJ�RQ�WKH�VZLQJV��LW�ZDV�WKH�FXVWRP�WR�
KDYH�IXQ�DOO�GD\�ORQJ��VLQJLQJ�DQG�GDQFLQJ��

7KH�YHUE�WLEUΩQΟ LQGLFDWHV�RVFLOODWRU\�PRWLRQ�ZLWK�QXPHURXV�LWHUDWLRQV��8O�
GD� WLEUΩQΩ�WLEUΩQΩ���� WLEUΩQΩ�WLEUΩQΩ��� 2QD� NDN�WR� VWUDQQR� GUR]KLW«� 9VH� GUR]KLW��
GUR]KLW« �$QG�WKH�ODUJH�ZKLWH�PRRQ�ZDV�IROORZHG�E\�WKH�RQO\�RQH�QLPEOH�VWDU«�,W�
ZDV�VWUDQJHO\�VKLYHULQJ«�$JDLQ�DQG�DJDLQ«�

2I� DOO� WKH� 7DWDU� YHUEV� RI� PRWLRQ�� WKLV� RQH� PRVW� LQWHQVLYHO\� H[SUHVVHV�
RUGHUOLQHVV��UK\WPLFLW\�RI�RVFLOODWRU\�PRWLRQ�ZLWK�QXPHURXV�LWHUDWLRQV��

6R��LW�FDQ�EH�VDLG�WKDW�LQ�ERWK�WKH�5XVVLDQ�DQG�7DWDU�ODQJXDJHV�WKHUH�LV�D�ODUJH�
UHSHUWRLUH�RI�OLQJXLVWLF�PHDQV�H[SUHVVLQJ�GLIIHUHQW�W\SHV�RI�RVFLOODWRU\�PRWLRQ��7KH�
5XVVLDQ� YHUEV� LQGLFDWLQJ� RVFLOODWRU\�PRWLRQ� DV� VXFK�DUH� GLIIHUHQWLDWHG� WKURXJK� WKH�
DVSHFW�RSSRVLWLRQ�� ,Q�WKH�7DWDU�ODQJXDJH��YHUEV�LQGLFDWLQJ�RVFLOODWRU\�PRWLRQ�DV�VXFK�
DUH�GLIIHUHQWLDWHG�DFFRUGLQJ�WR�WKHLU�VHPDQWLF�FKDUDFWHULVWLFV�

7KH� HVWDEOLVKPHQW� RI� XQLYHUVDO� FDWHJRUL]DWLRQ� FULWHULD� IRU� YHUEV� RI� RVFLOODWRU\�
PRWLRQ�DQG�FRPSDUDWLYH�VWXG\�RI�WKHLU�VHPDWLFV�DUH�FUXFLDO�IRU�ERWK�REWDLQLQJ�WKH�FRPSOHWH�
SLFWXUH�RI�KRZ� WKH�FRPSOH[�FRQFHSW�RI�PRYHPHQW� LV�UHIOHFWHG� LQ�WKH� ODQJXDJH�DQG� IRU�
UHYHDOLQJ�QDWLRQDO�VSHFLILFLW\�RI�VXFK�UHIOHFWLQJ�

���5HVXOWV

,Q�VXPPDU\��WKH�VHPDQWLF�VWUXFWXUH�RI�WKH�7DWDU�YHUEV�RI�PRWLRQ�LQ�WKH�PRVW�
FDVHV�LV�FRLQFLGHQW�ZLWK�WKDW�RI�WKH�5XVVLDQ�ODQJXDJH��,Q�ERWK�ODQJXDJHV�LQGLFDWLRQ�RI�
D�VXEMHFW¶V�PRYHPHQW�LQ�VSDFH�EHWZHHQ�WZR�SRLQWV��ERWK�KRUL]RQWDO�DQG�YHUWLFDO��LV�
QHFHVVDU\� DQG� LV� UHSUHVHQWHG� WKURXJK� DQWRQ\PRXV� OLQJXLVWLF PHDQV�� VXFK� DV NHUЪ�
�YNKRGLW
�± WR�FRPH�LQ��Y�\H]]KDW
�± WR�GULYH�LQ���NLOHS�NHUЪ��YR\WL�± WR�FRPH�LQ���ND\W\S�
NHUЪ��YHUQXW
V\D�± WR�FRPH�EDFN���EDU\S�NHUЪ��]D\WL�± WR�HQWHU��DQG�FK\JX��Y\NKRGLW
�
± WR�FRPH�RXW��Y\\H]]KDW
�± WR�GULYH�RXW���NHUHS�FK\JX��]DVNRFKLW
�± WR�MXPS�LQ���DO\S�
FK\JX��Y\YHVWL�± WR�VKRZ�RXW���DWODS�FK\JX��SHUHVKDJQXW
 ± WR�VWHS�RYHU��HWF�

,W�VKRXOG�EH�QRWHG�WKDW�WKHUH�DUH�DOVR�FRPSOH[�LQWHUUHODWLRQVKLSV�EHWZHHQ�WKH�
YHUEV�RI�WKHVH�ODQJXDJHV��)RU�H[DPSOH��WZR�7DWDU�YHUEV�RI�PRWLRQ�FRUUHVSRQG�ZLWK�
RQH�5XVVLDQ�YHUE��EDUX��ND\WX�± NKRG\Wމ �WR�ZDON���WZR�5XVVLDQ�YHUEV�FRUUHVSRQG�ZLWK�
RQH�7DWDU�YHUE��LGWL��WR�ZDON��DQG�\HNKDW
��WR�ULGH��± EDUX��7KH�([SODQDWRU\�'LFWLRQDU\�
RI�7DWDU� ODQJXDJHV�JLYHV����VKDGHV�RI�PHDQLQJ� IRU� WKH�YHUE�EDUX�DQG���VKDGHV�RI�
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PHDQLQJ�IRU�WKH�YHUE�ND\WX �7KH�H[SODQDWRU\�GLFWLRQDU\�RI�7DWDU�ODQJXDJH���������,Q�
WKH�5XVVLDQ�6HPDQWLF�'LFWLRQDU\�FRPSOHWHG�E\�1�'� 6KYHGRYD�WKHUH�DUH���VKDGHV�RI�
PHDQLQJ�IRU�WKH�YHUE�NKRGLW
 �WR�ZDON� �5XVVLDQ�VHPDQWLF�GLFWLRQDU\���������$WWHQWLRQ
VKRXOG�DOVR�EH�SDLG�WR�WKH�PHDQLQJ�RI�WKH�YHUEV�LGWL��WR�ZDON� DQG�\HNKDW
 �WR�ULGH���,I�
ZH�VD\�LGWL �WR�ZDON���LW�PHDQV�WKDW�VRPHRQH�LV�JRLQJ�RQ�IRRW��ZKLOH�WKH�YHUE�\HNKDW

�WR�ULGH� LQGLFDWHV�WKDW�WKH�VXEMHFW�LV�ULGLQJ�LQ�D�YHKLFOH��

���6XPPDU\

9HUEV� RI� PRWLRQ� UHSUHVHQW� RQH� RI� WKH� PRVW� LPSRUWDQW� OH[LFR�VHPDQWLFDO�
JURXSV�VKRZLQJ�WKH�ZRUOGYLHZ�DV�LW�LV�VLQFH�PRWLRQ�LV�WKH�IRUP�RI�H[LVWHQFH�RI�PDWWHU��
7KH�H[DPSOHV�JLYHQ�DERYH�FOHDUO\�VKRZ�WKDW�LQ�ERWK�ODQJXDJHV�YHUEV�RI�PRWLRQ�IRUP�
WKH�ODUJHVW�JURXS�RI�YHUEV��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKHVH�YHUEV�DUH�IUHTXHQWO\�XVHG�
LQ� WKH� VSHHFK� DQG� DV� OH[LFDO� PHDQV� LQGLFDWH� LPSRUWDQW� SURFHVVHV� RI� WKH� UHDOLW\�
FRQQHFWHG�ZLWK� SKLORVRSKLFDO� FRQFHSWV� RI� WLPH� DQG� VSDFH�� DQG� KDYH� VRPH� VSHFLDO�
VWUXFWXUDO�VHPDQWLF��PRUSKRORJLFDO�V\QWDFWLF�DQG�IXQFWLRQDO�FKDUDFWHULVWLFV�

���&RQFOXVLRQV

,Q�WKLV�DUWLFOH��ZH�DWWHPSWHG�WR�VWXG\�WKH�ODQJXDJH�VHPDQWLFV�DQG�WR�UHYHDO�
FHUWDLQ�SHFXOLDULWLHV�RI�WKH�ODQJXDJHV�EHLQJ�FRPSDUHG��ZKLFK�DUH�XVXDOO\�RYHUORRNHG�
ZKHQ�\RX�H[DPLQH�RQO\�RQH� ODQJXDJH� 7KH�UHVXOWV�REWDLQHG�FDQ�KHOS�WR� UHYHDO�WKH�
PHFKDQLVP�RI�OH[LFR�VHPDQWLF�LQWHUIHUHQFH��WKXV�PDNLQJ�LW�SRVVLEOH�WR�VSHFLI\�VRPH�
FRQFHSWV� WKDW� VKRXOG� EH� FRQVLGHUHG�ZKHQ� GHYHORSLQJ� DQG� LPSURYLQJ� WKH� WHDFKLQJ�
WHFKQLTXHV�IRU�WKH�7DWDU�DQG�5XVVLDQ�ODQJXDJHV��

$FNQRZOHGJHPHQWV

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

5HIHUHQFHV

([SODQDWRU\�GLFWLRQDU\�RI�WKH�7DWDU�ODQJXDJH����������.D]DQ��7�,��
$MDOORRHLDQ��(���*RUML��<���	 1LNQHMDGL��)����������(YDOXDWH�WKH�HIIHFWLYHQHVV�RI�VRFLDO�

VNLOOV�WUDLQLQJ�WKURXJK�JURXS�WKHUDS\�SOD\�RQ�UHGXFLQJ�UDWLRQDO�DJJUHVVLRQ�ER\�
HOHPHQWDU\�VFKRRO�VWXGHQW�LQ�(VIDKDQ�FLW\��8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�
+XPDQLWLHV�5HVHDUFK������������

*DEGUDNKPDQRYD��)��&K���=DPDOHWGLQRY��5��5���	�=DPDOHWGLQRYD��*��)����������7KH�
FRQFHSW�%DLOLN��:HDOWK��LQ�WKH�7DWDU�ODQJXDJH�FRQVFLRXVQHVV��2Q�WKH�PDWHULDO�
RI�3DUHPLDV�� 0RGHUQ�-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV�����������

*DOLPRYD��*��1���<XVXSRYD��$�� 6���1DELXOOLQD��*��$���	�2QHU��0�� ��������(WKQLF�
VWHUHRW\SHV�RI�FRPPXQLFDWLYH�EHKDYLRU�LQ�SDURHPLRORJLFDO�IXQG�RI�WKH�7DWDU�DQG�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

7XUNLVK� ODQJXDJHV� 0RGHUQ� -RXUQDO� RI� /DQJXDJH� 7HDFKLQJ� 0HWKRGV�
�0-/70�� ������������

,EUDJLPRYD��9��/� ��������6HPDQWLF�FODVVHV�RI�RVFLOODWRU\�DQG�URWDWLRQDO�YHUEV�LQ�WKH�
5XVVLDQ�ODQJXDJH� 6WXGLHV�RQ�VHPDQWLFV��,QWHUFROOHJH��6FLHQWLILF�6DW�8ID�

1DWLRQDO�FRUSXV�RI�WKH�5XVVLDQ�ODQJXDJH�85/�����KWWS���ZZZ�UXVFRUSRUD�UX� �GDWH�RI�
WKH�DSSOLFDWLRQ������������

6LEJDHYD�� )�� 5��� 1XUPXNKDPHWRYD�� 5�� 6��� 6DWWDURYD��0�� 5���	� 6PDJXORYD�� *��1��
��������0DQ�DV�DQ�REMHFW�RI�HYDOXDWLRQ�LQ�WKH�SKUDVHRORJLFDO�SLFWXUH�RI�WKH�ZRUOG�
�2Q� WKH� PDWHULDO� RI� 7DWDU� ODQJXDJH�� $'� $/7$�-RXUQDO� RI� ,QWHUGLVFLSOLQDU\�
5HVHDUFK� ��������������

6LQJK��3���7HRK��6��+���&KHRQJ��7��+���0G�5DVLG��1��6���.RU��/��.���	�0G�1DVLU��1��
$����������7KH�8VH�RI�SUREOHP�VROYLQJ�KHXULVWLFV�DSSURDFK�LQ�HQKDQFLQJ�67(0�
VWXGHQWV� GHYHORSPHQW� RI� 0DWKHPDWLFDO� WKLQNLQJ�� ,QWHUQDWLRQDO� (OHFWURQLF�
-RXUQDO� RI� 0DWKHPDWLFV� (GXFDWLRQ�� ������� ���������
KWWSV���GRL�RUJ����������LHMPH�����

7DWDU�JUDPPDU��,Q���7RQV� ��������.D]DQ��7DWDU�.D]DQ�3XEOLVKLQJ�+RXVH�

7DWDU� QDWLRQDO� FRUSXV� ©7XJDQ� 7HOª� 85/���� KWWS���ZHE�
FRUSRUD�QHW�7DWDU&RUSXV�VHDUFK�LQGH[�SKS"LQWHUIDFHBODQJXDJH UX �GDWH� RI� WKH�
DSSOLFDWLRQ��������������

<HUEXODWRYD��,��.���0XJWDVLPRYD��*��5���.LULOORYD��=��1���	�6DKLQ��/����������&XOWXUH�
VSHFLILF�WHUPV�DV�YHUEDO�H[SUHVVLYH�SHFXOLDU�IHDWXUHV�RI�QDWLRQDO�FXOWXUHV��$VWUD�
6DOYHQVLV�± 5HYLHZ�RI�+LVWRU\�DQG�&XOWXUH����� ���������


