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$EVWUDFW��

7KLV� DUWLFOH� SUHVHQWV� DQ� DQDO\VLV� RI� WKH� VHPDQWLFV� RI� ]RRQ\PV� WKDW� IXQFWLRQ� DV�
FRPSRQHQWV�RI�WKH�SURYHUEV�RI�WKH�7DWDU�DQG�7XUNLVK�ODQJXDJHV��6XFK�SURYHUEV DUH�
LQWHUHVWLQJ�LQ�WKDW�WKH\�UHYHDO�WKH�IHDWXUHV�FKDUDFWHULVWLF�RI�DQLPDOV��ZKLFK�D�SHUVRQ�
WUDQVIHUV�WR�KLPVHOI�DQG�WUDQVODWHV�ZLWK�WKHLU�KHOS�FHUWDLQ�SRVLWLYH��QHXWUDO�RU�QHJDWLYH�
HPRWLRQV�� 7KH� QDPHV� RI� DQLPDOV� LQ� DOO� ODQJXDJHV� KDYH� LQ� WKH� OH[LFDO� PHDQLQJ�
HPRWLRQDO�H[SUHVVLYH�HYDOXDWLYH�IHDWXUHV�WKDW�VHUYH�DV�WKH�EDVLV�IRU�WKH�IRUPDWLRQ�RI�
PHWDSKRULFDO�QRPLQDWLRQV��=RRQRPLD�FRPSRQHQWV�RI�3URYHUEV�DUH�GHILQHG�DV�FXOWXUDO�
SKHQRPHQD��7KH�SXUSRVH�RI�WKH�VWXG\�LV�WR�LGHQWLI\�WKH�FXOWXUDO�FRQQRWDWLRQV�RI�DQLPDO
QDPHV�LQ�7DWDU�DQG�7XUNLVK�SURYHUEV�� �7KH�PDLQ�PHWKRGV�XVHG�LQ�WKH�ZRUN�DUH�WKH�
PHWKRGV�RI�FRQWH[WXDO�DQDO\VLV�DQG�OLQJXRFXOWXUDO�LQWHUSUHWDWLRQ��7KH�PDWHULDO�IRU�RXU�
UHDVRQLQJ�ZDV� WKH�7DWDU� DQG�7XUNLVK� SURYHUEV� H[WUDFWHG� IURP� GLFWLRQDULHV�� ZKLFK�
LQFOXGH�WKH�QDPHV�RI�DQLPDOV��7KH�UHVXOWV�RI�WKH�VWXG\�RI�SURYHUELDO�VRXUFHV�LQGLFDWH�
D�KLJK�SDUWLFXODU�GHVLJQDWLRQ�RI�DQLPDOV�DV�VWUXFWXUDO�FRPSRQHQWV�RI�SURYHUEV��7KH�
IUHTXHQF\� RI� DQLPDO� QDPHV� LQ� WKH� SURYHUEV� LV� H[SODLQHG� H[WUDOLQJXLVWLFDOO\�� VLQFH�
DQLPDOV�SOD\HG�DQ�LPSRUWDQW�UROH�LQ�KXPDQ�OLIH��WKH�KDELWV�RI�DQLPDOV�VHUYHG�DV�WKH�
EDVLV�IRU�WKH�HPHUJHQFH�RI�PDQ\�SURYHUEV�LQ�WKH�7DWDU�DQG�7XUNLVK�ODQJXDJHV��7KH�
VWXG\�RI�]RRQ\PV��ZKLFK�DUH�SDUW�RI�WKH�7DWDU�DQG�7XUNLVK�SURYHUEV��FRQWULEXWHV�WR�D�
GHHSHU�XQGHUVWDQGLQJ�RI�WKHLU�QDWLRQDO�FXOWXUDO�VSHFLILFV�

.H\ZRUGV� 7DWDU��7XUNLVK��3URYHUE��=RRQRQ\P��6HPDQWLFV�

���,QWURGXFWLRQ

3URYHUEV� DUH� WUDQVODWRUV� RI� WKH� ZLVGRP� DQG� VSLULW� RI� WKH� SHRSOH�� DQG�
NQRZOHGJH�RI�WKH�SURYHUEV�RI�D�SDUWLFXODU�SHRSOH�KHOSV�QRW�RQO\�D�EHWWHU�NQRZOHGJH�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�
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RI�WKH�ODQJXDJH��EXW�DOVR�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�ZD\�RI�WKLQNLQJ�DQG�WKH�QDWXUH�
RI�WKH�SHRSOH��3URYHUEV�DUH�D�NLQG�RI�UHJXODWRUV�RI�KXPDQ�EHKDYLRU���7KHVH�DUH�FOLFKHG�
MXGJPHQWV� WKDW� H[SUHVV� WKH� SHRSOH
V� H[SHULHQFH� UHJDUGLQJ� PRUDO� RU� FDWHJRULFDO�
LPSHUDWLYHV�

:KHQ�FRPSDULQJ�WKH�SURYHUELDO�IXQGV�RI�GLIIHUHQW�QDWLRQV��LW�LV�VWULNLQJ�WKDW�
WKHVH�SHRSOHV�KDYH�VR�PXFK� LQ�FRPPRQ��ZKLFK�� LQ� WXUQ��FRQWULEXWHV� WR� WKHLU�EHWWHU�
XQGHUVWDQGLQJ�DQG�UDSSURFKHPHQW��$Q�DQDO\VLV�RI�WKH�SURYHUEV�RI�GLIIHUHQW�FXOWXUHV�
FDQ� JLYH� XV� D� FOHDU� LGHD� RI� WKH� FKDUDFWHULVWLFV� RI� WKHVH� FXOWXUHV� DQG� KHOS� XV� ILQG�
FRPPRQ�DQG�HWKQLF� IHDWXUHV�EHWZHHQ�WKHP��:H�DUH� LQ�VROLGDULW\�ZLWK�3LPHQRYD� LV�
WKDW� ³7KH� IRONORUH� SLFWXUH� RI� WKH� ZRUOG� LV� DQ� LPSRUWDQW�� IXQGDPHQWDO� SDUW� RI� WKH�
FRQFHSWXDO�SLFWXUH�RI�DQ�HWKQLF�JURXS´��3LPHQRYD������� $EGXO�5DKPDQ��������

7KH�UHOHYDQFH�RI�WKH�LVVXH�KLJKOLJKWHG�LQ�WKLV�DUWLFOH�LV�GHWHUPLQHG�E\�WKH�IDFW�
WKDW�XQWLO�QRZ�WKH�IHDWXUHV�RI�7DWDU�SURYHUEV�ZLWK�D�FRPSRQHQW�]RRQRQ\P�KDYH�QRW�
EHHQ�FRQVLVWHQWO\�FRQVLGHUHG�LQ�WKH�OLQJXLVWLF�DQG�FXOWXUDO�WHUPV�LQ�FRPSDULVRQ�ZLWK�
VLPLODU�7XUNLVK�SURYHUEV��0HDQZKLOH��SURYHUELDO�XQLWV�ZLWK�]RRQ\PV�YLYLGO\�UHIOHFW�
PDQ\�IHDWXUHV�RI�QDWLRQDO�FXOWXUH�DQG�PHQWDOLW\��ZKLFK� LV�RI�SUDFWLFDO�YDOXH� LQ� WKH�
GHVFULSWLRQ�RI�QDWLRQDO�SLFWXUHV�RI�WKH�ZRUOG�

5HFHQWO\�� WKH� LQWHUHVW� RI� UHVHDUFKHUV� LQ� VWXG\LQJ� WKH� SUREOHPV� RI� WKH�
SURYHUELDO� ODQJXDJH� KDV� QDWXUDOO\� LQFUHDVHG� LQ� 7DWDU� OLQJXLVWLF� VFLHQFH�� 9DULRXV�
DVSHFWV� RI� WKH� VWXG\� RI� 7DWDU� IRON� SURYHUEV� �7DUDVRYD� 	 0XNKDUO\DPRYD�� ������
=DPDOHWGLQRYD�� ������.DMXPRYD� HW� DO��� ������6KFKHUELQLQD� HW� DO��������� DUH� TXLWH�
IXOO\�SUHVHQWHG�LQ�WKH�ZRUNV��,QWHUHVW�LQ�WKH�SURYHUEV�RI�WKH�7DWDU�SHRSOH��LQ�WKH�VWXG\�
RI� LWV� ODQJXDJH�� DUWLVWLF� DQG� VWUXFWXUDO� LGHQWLW\� FRQWLQXHV� WR� JURZ�� 7KH� SUHYDLOLQJ�
DWWHQWLRQ�LV�WR�WKRVH�HOHPHQWV�RI�IRON�SRHWU\�WKDW�PDNH�XS�LWV�VSHFLILFLW\��1XPHURXV�
PRGHUQ� VWXGLHV� DUH�GHYRWHG� WR� WKH� JHQHUDO�SUREOHPV�RI� WKH� IRONORUH� SLFWXUH� RI� WKH�
7DWDUV�� ,Q� OLQH� ZLWK� RXU� UHVHDUFK�� H[WUHPHO\� XVHIXO� DSSHDUHG� WKH� ZRUNV� RI�
=DPDOHWGLQRY� 	� =DPDOHWGLQRYD� �������� *DEGUDNKPDQRYD�� 6DWWDURYD�� DQG�
1XUPXNKDPHWRYD� �������� 6LEJDHYD�� 6DODNKRYD�� DQG� 0XNKDPHGRYD� ��������
<D]GHNKDVWL�� HW� DO��� �������� *LOD]HWGLQRYD�� (GLNKDQRYD�� DQG� $PLQRYD� ��������
)DNKULHYD��.LULOORYD��DQG�$OND\�������� *DOLPRYD��1DELXOLQD��DQG�2QHU��������DV�RI�
RWKHU�VFLHQWLVWV��

7KH�VRXUFH�RI�PDWHULDO�IRU�WKH�VWXG\�ZDV�WKH�GLFWLRQDULHV�RI�SURYHUEV�RI�WKH�
7DWDU��,VԥQEԥW��������DQG�7XUNLVK�ODQJXDJHV��$NVR\��������

���0HWKRGV

7R�LPSOHPHQW�WKH�WDVNV�SRVHG�LQ�WKH�DUWLFOH��D�VHW�RI�PHWKRGV�DQG�WHFKQLTXHV�
ZDV�XVHG�� ,Q�WKH�FRXUVH�RI� WKH�VWXG\��D�GHVFULSWLYH�PHWKRG�ZDV�XVHG� WKDW� LQFOXGHG�
REVHUYDWLRQV�DQG�FODVVLILFDWLRQ�RI�WKH�PDWHULDO�XQGHU�VWXG\��]RRQ\PV�UHFRUGHG�LQ�WKH�
SURYHUEV�RI�WKH�7DWDU�DQG�7XUNLVK�SHRSOHV�ZHUH�VHTXHQWLDOO\�H[DPLQHG��7KLV�LV�WKH�
PRVW� FRPPRQ� V\QFKURQRXV� DQDO\VLV� PHWKRG�� 7R� VWXG\� WKH� FRQWHQW� VLGH� RI� WKH�
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VLJQLILFDQW�XQLWV�RI�WKH�ODQJXDJH��RQH�RI�WKH�WHFKQLTXHV�RI�WKH�GHVFULSWLYH�PHWKRG�ZDV�
XVHG�� FRPSRQHQW�DQDO\VLV��$Q�DWWHPSW�LV�PDGH�LQ�WKH�ZRUN�WR�UHYHDO�WKH�IHDWXUHV�RI�
WKH� XVH� RI� ]RRQRQ\PV� DQG� WKHLU� PHDQLQJV� IURP� WKH� SRLQW� RI� YLHZ� RI� ERWK�
OLQJXRFXOWXURORJ\�DQG�WKH�IHDWXUHV�RI�WKHLU�XVH�LQ�7DWDU�DQG�7XUNLVK�IRON�SURYHUEV�

���5HVXOWV�DQG�'LVFXVVLRQ

)URP�D�VHPDQWLF�SRLQW�RI�YLHZ��DOO�WKH�SURYHUEV�FRQVLGHUHG�LQ�WKLV�ZRUN�FDQ�
EH� GLYLGHG� LQWR� WKH� IROORZLQJ� WKHPDWLF� JURXSV�� ³OLYHVWRFN´�� ³GRPHVWLF� DQLPDOV´��
³GRPHVWLF�ELUGV´��³ZLOG�DQLPDOV´��³ZLOG�ELUGV´��³ILVK�DQG�UHSWLOHV´��$Q�DQDO\VLV�RI�WKH�
OH[LFRJUDSKLF�VRXUFH�PDGH�LW�SRVVLEOH�WR�LGHQWLI\�WKH�IROORZLQJ�]RRQ\PV�IRXQG�LQ�WKH�
SURYHUEV�RI�WKH�7DWDU�ODQJXDJH��DW��KRUVH���VDUÕN��VKHHS���WHNH��UDP���NHFH��JRDW���VÕ\ÕU�
�FRZ���HW��GRJ���SHVL��FDW���E�UH��ZROI���W|ONH��IR[���NX\DQ��KDUH���D\X��EHDU���DUÕVODQ�
�OLRQ���\XOEDUÕV��WLJHU���HWF��2QH�RI�WKH�ODUJHVW�WKHPDWLF�JURXSV�LQ�RXU�VDPSOH�LV�WKH�
OLYHVWRFN�WKHPDWLF�JURXS��$PRQJ�WKH�OLVWHG�DQLPDOV��D�VSHFLDO�SODFH�LV�RFFXSLHG�E\�DW�
�KRUVH��� VDUÕN� �VKHHS��� VÕ\ÕU� �FRZ��� $QLPDOV� ZHUH� QRW� RQO\� D� VRXUFH� RI� IRRG� DQG�
FORWKLQJ�IRU�SHRSOH��EXW�DOVR�D�PHDVXUH�RI�PDQ\�KXPDQ�TXDOLWLHV�� ERWK�SK\VLFDO�DQG�
PRUDO��7KHUHIRUH��WKH�RULJLQ�RI�PDQ\�SURYHUEV�LV�DVVRFLDWHG�ZLWK�WKH�FKDUDFWHULVWLFV�
RI�ZLOG�DQG�GRPHVWLF�DQLPDOV��ELUGV��LQVHFWV��ILVK��

(YDOXDWLRQ�FDQ�EH�H[SUHVVHG�LQ�SURYHUEV�ZLWK�]RRQ\PLF�FRPSRQHQWV��ERWK�
RSHQO\�DQG�LPSOLFLWO\��8QLWV�WKDW�RSHQO\�H[SUHVV�WKHLU�DVVHVVPHQW�LQFOXGH�SURYHUEV�
WKDW�LQFOXGH�WKH�OH[HPHV�³\DFKVKD´��³\|JHUHN´��³QDoDU´��³VLPH]´��³\DPDQ´��³DODPD´��
³\�U�N´�� ³DUÕN´�� ³\DYX]´�� ³$KPDN´�� ³NÕVPHWVL]´�� ³Do´�� ³JDULS´DQG� RWKHUV�� )RU�
H[DPSOH��$OWÕQ�L\HU�DODPD�DWQÕ�\DKúÕUWPDV��OLW��$�JROGHQ�VDGGOH�ZLOO�QRW�LPSURYH�D�
KRUVH���$W�\DKúÕVÕ�E�]�EXOÕU��OLW��$�JRRG�KRUVH�ZLOO�EH�JUD\���<DPDQ�VÕ\ÕU�VXNPDNoÕO�
�OLW��$Q�ROG� FRZ� � 7KH�3URGLJDO�&RZ���([DPSOHV� RI�7XUNLVK� SURYHUEV��<�U�N� DWD�
NDPoÕ�ROPD]��<�U�N�DW�NDPoÕ�GH÷GLUPH]��OLW��7KH�KRUVH�ZLOO�QRW�JHW�WKH�ZKLS���<�U�N�
DWD�SDKD�ROPD]��OLW��+RUVH�QRW�WR�UDWH���$UÕN�DWD�NX\UX÷X�GD�\�NW�U��OLW��)RU�D�WKLQ�KRUVH�
DQG�WDLO�FDUJR���<DYX]�DWÕQ�oLIWHVL�SHN�ROXU��OLW��7KH�HYLO�KRUVH�KLWV�KDUG���$KPDN�LWL�
\RO�NRFDOWÕU��OLW��)RROLVK�GRJ�DQG�WKH�URDG�LV�DJLQJ���,WLQ��N|SH÷LQ��DKPD÷Õ�EDNODYDGDQ�
SD\�XPDU��OLW��6WXSLG�GRJ�LV�ZDLWLQJ�IRU�D�SLHFH�RI�SDNKODYD���.ÕVPHWVL]�N|SHN�VDEDKD�
NDUúÕ�X\X\DNDOÕU��OLW��7KH�ORVHU�GRJ�IDOOV�DVOHHS�EHIRUH�GDZQ���$o�N|SHN�IÕUÕQ�GHOHU�
�OLW��$�KXQJU\�GRJ�ZLOO�SLHUFH�WKH�VWRYH���*DULS�LWLQ�NX\UX÷X�EDFD÷Õ�DUDVÕQGD�ROXU��OLW��
$�UHVLJQHG�GRJ�KDV�D�WDLO�EHWZHHQ�KLV�OHJV��

$PRQJ� WKH� SURYHUEV� RI� WKH� 7DWDU� ODQJXDJH� ZLWK� DQ� RSHQO\� H[SUHVVHG�
DVVHVVPHQW��WKHUH�DUH�TXLWH�D�IHZ�XQLWV�LQ�ZKLFK�WKHUH�LV�D�FRQWUDVW�RU�FRPSDULVRQ�RI�
D�QHJDWLYH� DVVHVVPHQW�ZLWK� D� SRVLWLYH� RQH��)RU� H[DPSOH��<DKúÕ� VÕ\ÕU� NÕú� ER]DXODU��
\DPDQ�VÕ\ÕU�\DUGD�ER]DXODU��OLW��$�JRRG�FRZ�FDOYHV�LQ�WKH�ZLQWHU��D�EDG�FRZ�FDOYHV�
RQ�WKH�VKRUH��

3URYHUEV�WKDW�GR�QRW�LQFOXGH VXFK�WRNHQV�H[SUHVV�LPSOLFLWO\��WKDW�LV��KLGGHQ��
QRW�H[SOLFLWO\��)RU�H[DPSOH��$UJDPDN�DW�\XO�EDúODU��OLW��7KH�KRUVH�ZLOO�VWDUW���$V�FDQ�
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EH�VHHQ�IURP�WKH�H[DPSOH��WKH�OHDGHU�LQ�WKH�7DWDU�OLQJXLVWLF�FXOWXUH�LV�DVVRFLDWHG�ZLWK�
D�KRUVH��6XFK�DVVRFLDWLRQV�DUH�DVVRFLDWHG�ZLWK�WKH�RULJLQDO�PHQWDOLW\�RI�WKH�HWKQRV��

,Q�WKH�ZRUOGYLHZ�RI�WKH�7DWDUV��WKH�SRVLWLYH�FRQQRWDWLRQ�DVVRFLDWHG�ZLWK�WKH�
]RRQRQ\P�³KRUVH´�LQGLFDWHV�WKH�KLJK�VWDWXV�RI�WKH�SHUVRQ�ZKR�RZQV�WKH�KRUVHV��DV�
ZHOO� DV� D� UHVSHFWIXO� DWWLWXGH� WR�KLV� GULYLQJ�DQG� ILJKWLQJ�TXDOLWLHV��7DWDUJD�DW� WHԛJH�
PHKHEEHWH� NHEHN� NDGHUOH� �OLW�� IRU�7DWDUV�� D�KRUVH� LV� H[SHQVLYH� OLNH� WKH� ILUVW� ORYH���
7DWDUJD�ԣH\NHOQH�NDQDWOÕ�DWND�DWODQGÕUÕS�NX\DUJD�NLUԥN��OLW��0RQXPHQW�WR�WKH�7DWDUV�
VKRXOG�EH�SXW�LQ�WKH�IRUP�RI�D�ULGHU�RQ�D�ZLQJHG�KRUVH���'|Q\D�DWOÕ�WDWDUQÕ�JÕQD�WDQÕ\�
�OLW��7KH�ZRUOG�UHFRJQL]HV�RQO\�7DWDUV�KDYLQJ�D�KRUVH���

,Q�WKH�HYHU\GD\�OLIH�RI�WKH�7DWDUV��WKH�KRUVH�DOZD\V�KDG�D�VSHFLDO�VWDWXV��DV��
IRU�H[DPSOH��VD\�SURYHUEV�OLNH��$WÕQ�EHOHQ�PDNWDQPD��DWÕQ�EHOHQ�PDNWDQ��OLW��'R�QRW�
VKRZ�RII�\RXU�IDWKHU��VKRZ�RII�\RXU�KRUVH���

$FFRPSDQ\LQJ� WKH�HGLI\LQJ�FRQQRWDWLRQ�DUH�VXFK�7DWDU�SURYHUEV�ZLWK� WKH�
]RRQRQ\P�³KRUVH´��$ODEXWDJD�DW�EH\OHPH��OLW��'R�QRW�WLH�WKH�KRUVH�WR�WKH�VZDQ���$W�
EHOHQ�KDWÕQJD�ÕúDQPD��OLW��'R�QRW�WUXVW�WKH�KRUVH�DQG�ZLIH���$WQÕQ�EDúÕQ�NDWÕ�WRW��OLW��
+ROG�\RXU�KRUVH¶V�KHDG�WLJKW���:H�ILQG�VLPLODU�SURYHUEV�LQ�7XUNLVK��ȺW�DOPDGDQ�DKÕU�
GLNPH��OLW��'R�QRW�EXLOG�D�VKHG�ZLWKRXW�D�KRUVH���ȺWÕQ�YDUNHQ�\RO�WDQÕ��D÷DQ�YDUNHQ�HO�
WDQÕ��OLW��7KHUH�LV�D�KRUVH�� EH�DZDUH�RI�WKH�URDGV��WKHUH�LV�D�EURWKHU�� EH�DZDUH�RI�WKH�
FRXQWULHV���$OO�RI�WKH�DERYH�HPSKDVL]HV�WKH�FRPPRQDOLW\�RI�WKH�FRPSDUHG�ODQJXDJHV��

7KH�JRDWV�DQG�VKHHS� LQ� WKH�SURYHUEV� LQ� WKH�FRPSDUHG� ODQJXDJHV�DUH�RIWHQ�
VSRNHQ� QRW� YHU\� UHVSHFWIXOO\�� 7KH\� SHUVRQLI\� VWXSLGLW\�� VWXSLGLW\�� VWXEERUQQHVV��
FXQQLQJ��WKH�DELOLW\�WR�ILQG�SURILW��DGDSW��.ԥԓԥQHQ�VDNDOÕ�R]ÕQ�GD��DNÕOÕ�NÕVND��OLW��7KH�
JRDW� KDV� D� ORQJ� EHDUG� EXW� D� VKRUW�PLQG��� ,Q� WKH� 7DWDU� ODQJXDJH�� WZR� FRPSOHWHO\�
RSSRVLWH�SHRSOH�ZKR�GR�QRW�JHW�DORQJ� LQ�RQH�SODFH�DUH�XVXDOO\�VSRNHQ�� ,NH�NX\QÕQ�
EDúÕ�EHU�ND]DQJD�VÕ\PDV��,NH�WԥNԥ�EDúÕ�EHU�ND]DQJD�VÕ\PDV��,NH�NXoNDUQÕQ�EDúÕ�EHU�
WDEDNND� VÕ\PDV��:H� ILQG�D� VLPLODU� SURYHUE� LQ�7XUNLVK�� øNL�NRo� NDIDVÕ� ELU� ND]DQGD�
ND\QDPD]�

3URYHUEV�%HU�VDUÕN�NXUÕNVD��PHQ�VDUÕN�NXEDU� �OLW��2QH�VFDUHG�VKHHS�VFDUHV�
WKRXVDQGV�RI�VKHHS���%HU�NX\�DUNDVÕQGD�PHQ�NX\�VX�HoNԥQ��OLW��%HFDXVH�RI�RQH�VKHHS��
WKRXVDQGV�RI�VKHHS�GUDQN�ZDWHU���.HFH�NR\UÕN�N�WHUH�GLS��VDUÕN�WD�NR\UÕJÕQ�N�WHUJHQ�
GL��OLW��6HHLQJ�WKH�JRDW�UDLVH�LWV�WDLO�DQG�WKH�VKHHS�UDLVH�LWV�WDLO���%HU�VÕ\ÕUQÕQ�NR\UÕJÕ�
PHQ�VÕ\ÕUQÕ�SÕoUDWD��OLW��7KH�WDLO�RI�RQH�FRZ�ZLOO�VWDLQ�WKRXVDQGV�RI�FRZV��FKDUDFWHUL]H�
D�SHUVRQ�ZKR�KDV�D�QHJDWLYH�HIIHFW�RQ�HYHU\RQH�DURXQG�KLP��&RQVLGHU�WKH�SURYHUEV�
RI� WKH�7XUNLVK� ODQJXDJH��.HoL�QHUH\H�oÕNDUVD�R÷OD÷Õ�GD�RUD\D�oÕNDU� �OLW��:KHUH�WKH�
JRDW��JRDW�WKHUH���

$�QHJDWLYH�FKDUDFWHULVWLF�RI�KXPDQ�DFWLRQV�LV�SUHVHQWHG�LQ�SURYHUEV�ZLWK�WKH�
]RRQRQ\P�³ZROI´��([DPSOHV�RI�WKH�7DWDU�ODQJXDJH�DUH�RI�LQWHUHVW��%�UHQHQ�X\ODJDQÕ�
� EXUOÕN��OLW��7KRXJKWV�RI�D�ZROI�RQO\�DERXW�WKHIW���%�UH�WX\Õ�NDQ�EHOHQ��OLW��$�ZROI¶V�
ZHGGLQJ�LV�QRW�ZLWKRXW�EORRG���,\HVH�\XNQÕ�E�UH�DúDU��OLW��:KR�GRHV�QRW�KDYH�DQ RZQHU�
ZLOO�EH�HDWHQ�E\�D�ZROI���,Q�WKH�7XUNLVK�ODQJXDJH�WKHUH�DUH�QRW�VR�PDQ\�SURYHUEV�ZLWK�
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WKH� FRPSRQHQW�]RRQRQ\P� ³ZROI´� ZLWK� D� QHJDWLYH� FKDUDFWHULVWLF�� .XUWWDQ� NRUNDQ�
RUPDQD�JLUPH]��

6SHDNLQJ�DERXW�WKH�OLPLWDWLRQV�RI�RQH
V�FDSDELOLWLHV��WKH�7DWDUV�XVH�SURYHUEV�
ZLWK�WKH�WRQ\N�]RQ\P��7DZÕN�NDQDW�NDNVD�GD�RoPDV��OLW��7KH�FKLFNHQ�IODSV�LWV�ZLQJV�
EXW�GRHV�QRW�IO\���7DZÕN�NXQVD�� NLUWHJH��OLW��&KLFNHQ�VLWV�RQ�WKH�IHQFH���7DZÕN�RoÕS�
WDX�DúPDV��OLW��&KLFNHQ�GRHV�QRW�IO\�RYHU�WKH�PRXQWDLQV���

,W�VKRXOG�EH�QRWHG�WKDW�VRPH�SURYHUEV�ZLWK�WKH�]RRQRQ\P�FRPSRQHQW�7DWDU�
DQG� 7XUNLVK� DUH� DPELYDOHQW�� $PELYDOHQFH� LV� ³WKH� GXDOLW\� RI� VHQVRU\� H[SHULHQFH��
H[SUHVVHG�LQ�WKH�IDFW�WKDW�RQH�DQG�WKH�VDPH�REMHFW�FDXVHV�WZR�RSSRVLWH�IHHOLQJV�LQ�D�
SHUVRQ� VLPXOWDQHRXVO\� ���� $PELYDOHQFH� LV URRWHG� LQ� WKH� DPELJXLW\� RI� D� SHUVRQ¶V�
DWWLWXGH� WR� WKH� HQYLURQPHQW�� LQ� WKH� LQFRQVLVWHQF\� RI� WKH� YDOXH� V\VWHP´� �3HWURYVN\��
�������$PRQJ�WKH�DPELYDOHQW�SURYHUEV�ZLWK�]RRQ\PV�LQ�WKH�ODQJXDJHV�ZH�FRPSDUH�
DUH�SURYHUEV�WKDW�LQFOXGH�LPDJHV�RI�D�GRJ��D�FRZ��D�KRUVH��/HW
V�WDNH�D�ORRN�DW�VRPH�
RI�WKHP��

2Q� WKH� RQH� KDQG�� WKH� LPDJH� RI� D� GRJ� LV� XVHG� LQ� 7DWDU� SURYHUEV� ZKHQ�
GHVFULELQJ�VXFK�QHJDWLYH�TXDOLWLHV�DV�VQHDNLQHVV��VQHDNLQHVV��DQG�VKDPHOHVVQHVV��$N�
HW�EHODVH�NDUD�HWNH��HTXLY��)URP�D�VLFN�KHDG�WR�D�KHDOWK\�RQH���(W GLJHQGH�ELW�\XN��WKH�
GRJ�KDV�QR�IDFH���(W�NRUVDJÕQD�VDUÕ�PD\�NLOHúPHV��OLW��*KHH�GRHV�QRW�VXLW�WKH�GRJ���(W�
VLPHUVH��L\HVHQ�WHúOHU��OLW��$�IDW�GRJ�ELWHV�KLV�PDVWHU���

$� QHJDWLYH� FRQQRWDWLRQ� LQ� WKH� 7DWDU� DQG� 7XUNLVK� OLQJXLVWLF� FXOWXUHV� LV�
UHFHLYHG�E\�D�VLOHQW�VLOHQW�GRJ��ZKLFK�LV�DVVRFLDWHG�ZLWK�D�GDQJHURXV�SHUVRQ��(WQHQ�
|UJHQHQQHQ�NXUÕNPD��|UPHJHQHQQHQ�NXUÕN��OLW��'R�QRW�EH�DIUDLG�RI�WKH�EDUNLQJ�GRJ��
EH�DIUDLG�RI�WKH�VLOHQW���+DYOD\DQ�N|SHN�ÕVÕUPD]��OLW��7KH�EDUNLQJ�GRJ�GRHV�QRW�ELWH���

,Q�7XUNLVK�SURYHUEV��VXFK�QHJDWLYH�TXDOLWLHV�DV�JUHHG��OD]LQHVV��DUURJDQFH�DUH�
UHFRUGHG��,W�ND÷QÕ�J|OJHVLQGH�\�U�U�GH�NHQGL�J|OJHVL�VDQÕUPÕú��OLW��7KH�GRJ��ZDONLQJ�
LQ� WKH� VKDGRZ� RI� WKH� FDUW�� WKLQNV� WKDW� WKLV� LV� KHU� VKDGRZ��� .|SH÷H� JHP� YXUPD��
NHQGLVLQL�DW� VDQÕU� �OLW��'R�QRW�SXW�RQ�D�GRJ�D�ELW�� WKLQN� WKDW� VKH� LV�D�KRUVH���,Q� WKH�
7XUNLVK� ODQJXDJH� WKHUH�DUH�D�QXPEHU� RI� SURYHUEV�ZLWK� WKH�FRPSRQHQW�]RQ\P�³LW´�
UHODWHG� WR� WKH� VHPDQWLFV� RI� DQJHU�� VHFUHF\�� ,VÕUDFDN� LW� GLúLQL� J|VWHUPH]� �OHWWHUV�� $�
ELWLQJ�GRJ�GRHV�QRW�VKRZ�LWV�WHHWK���,WOH�oXYDOD�JLULOPH]��OLW��'R�QRW�JR�LQWR�WKH�EDJ�
ZLWK�WKH�GRJ���,VVÕ]�HYH�LW�EXUXN��OLW��,Q�DQ�DEDQGRQHG�KRXVH�WKH�RZQHU�LV�D�GRJ���,WLQ�
NX\UX÷X� NDOÕED� NRQPDNOD� GR÷UXOPD]� �OLW�� 7KH� WDLO� RI� WKH� GRJ� ZLOO� QRW� VWUDLJKWHQ��
SXOOLQJ�RQ�WKH�EORFN���hú�QW��N|SHN�PDQGD\Õ�SDUDODU��OLW��$�GRJ�KHUG�WHDULQJ�D�FRZ�
DSDUW���

2Q� WKH� RWKHU�KDQG�� LQ� WKH�SURYHUEV� RI� WKH�7DWDU�DQG�7XUNLVK� SHRSOHV�� WKH�
LPDJH�RI�D�GRJ�SHUVRQLILHV�OR\DOW\�WR�WKH�RZQHU��SDWLHQFH��$úDJDQ�FLUHQH�HW�WH�ND\WD�
�OLW��7KH�GRJ�UHWXUQV�WR�ZKHUH�KH�DWH���+XFDVÕ�NHPQH�NDEXO�LWPԥVHQ��HW�úXQD�NR\UÕN�
EROJDU��OLW��:KRP�WKH�RZQHU�DFFHSWV��WKH�GRJ�ZDYLQJ�KLV�WDLO���(W�L\HVHQ�EHOHU��OLW��
7KH�GRJ�NQRZV�WKH�RZQHU���([DPSOHV�RI�7XUNLVK SURYHUEV��øW�\DO�\HGL÷L�NDSÕ\Õ�EHNOHU�
�OLW��7KH�GRJ�ZLOO�ZDLW�DW� WKH�GRRU�ZKHUH�LW�ZDV� IHG���.|SHN�HNPHN�YHUHQ� �\HGL÷L��
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5XVVLD��6XPPHU�DQG�$XWXPQ������

NDSÕ\Õ� WDQÕU� �OLW�� 7KH� GRJ� UHFRJQL]HV� WKH� GRRU� DW� ZKLFK� WKH\� JDYH� EUHDG��� .|SHN�
VDKLELQL�ÕVÕUPD]��OLW��7KH�GRJ�GRHV�QRW�ELWH�LWV�RZQHU��

7KH� LPDJH� RI� D� FRZ� LV� DOVR� DPELYDOHQW�� ZKLFK� LQ� SURYHUEV� RI� WKH� 7DWDU�
ODQJXDJH�FDQ�EH�XVHG�ERWK�LQ�SRVLWLYH�DQG�LQ�QHJDWLYH�PHDQLQJ��$�SRVLWLYH�HGLI\LQJ�
PDUN�LV�QRWHG�LQ�WKH�IROORZLQJ�SURYHUEV��%HU�VÕ\ÕU�DVUD��EHUHJH\OHQH�DVUD��OLW��.HHS�
RQH�FRZ��EXW�WKH EHVW���,úHJDOGÕQGD�VÕ\ÕUÕQ�EXOVD��|VWHO�|VWHQGH�VÕ\ÕQ�EXOÕU��OLW��,Q�WKH�
FRXUW\DUG�� D�FRZ��RQ�WKH�WDEOH�� UHIUHVKPHQWV���6Õ\ÕUOÕ�NHúH�� VÕ\OÕ�NHúH��OLW��2QH�KDV�D�
FRZ��RQH�KDV�D�WUHDW���6Õ\ÕU�� PD\�o�OPHJH��OLW��&RZ�� D�SRW�RI�RLO���HWF��([DPSOHV�IURP�
7XUNLVK��.RPúXQX�LNL�LQHNOL�LVWH�NL�NHQGLQ�ELU�LQHNOL�RODVÕQ��'HYH�DUD\DQ�G�úPDQD�
UDVWODU��LQHN�DUD\DQ�G�÷�QH�UDVWODU��7KHVH�VD\LQJV�VKRZ�D�UHVSHFWIXO�DWWLWXGH�WRZDUGV�
WKH�FRZ��WKH�EUHDGZLQQHU�RI�WKH�IDPLO\�

7KH�QHJDWLYH�QDPH�³FRZ´�LV�XVHG�LQ�WKH�7DWDU�DQG�7XUNLVK�SURYHUEV��0�NOHN�
V|]PHV��V|]VH�� |]PL�NX\PDV��OLW��7KH�KRUQOHVV�RQH�GRHV�QRW�JRXJH��LI�LW�LV�JRUHG��LW�
ZLOO� EUHDN��� 6Õ\ÕU� VÕ\SDJDQQÕ� EHOPHV� �OLW��7KH� FRZ�GRHV� QRW� XQGHUVWDQG� DIIHFWLRQ���
6|PVH]�VÕ\ÕU��]� ÕUXÕQ� WDQÕPDV� �OLW��7KH�LPSXGHQW�FRZ�ZLOO�QRW�UHFRJQL]H� LWV�NLQG���
øQHN��ER\QX]XQGD�NDEDKDWOL�ROXU�

���6XPPDU\

7KXV��LQ�WKH�FRXUVH�RI�WKLV�FRPSDUDWLYH�DQDO\VLV��FDVHV�RI�WKH�XVH�RI�VHYHQ�
DQLPDO�QDPHV�ZHUH�FRQVLGHUHG��GRJ��FRZ��JRDW��VKHHS��KRUVH��ZROI��FKLFNHQ��%DVHG�
RQ� WKH� OLQJXLVWLF� PDWHULDO�� LW� FDQ EH� FRQFOXGHG� WKDW�� LQ� JHQHUDO�� WKH� SURYHUELDO�
VHPDQWLFV� RI� ]RRQ\PV� PRVW� RIWHQ� VKRZV� D� PL[HG� HYDOXDWLYH� FRQQRWDWLRQ� ZLWK� D�
SUHGRPLQDQFH� RI� D� QHJDWLYH� HYDOXDWLYH� FRPSRQHQW�� $V� DPSOLILHUV� RI� WKH� QHJDWLYH�
VHPDQWLFV�RI�]RRQ\PV��DGMHFWLYHV�DQG�DGYHUEV�ZLWK�WKH�FRUUHVSRQGLQJ�FRORULQJ�FDQ�
EH�XVHG��$OVR��WDNLQJ�LQWR�DFFRXQW�DOO�RI�WKH�DERYH��LW�FDQ�EH�DUJXHG�WKDW�WKH�]RRQ\PV�
XVHG�LQ�SURYHUEV�RIWHQ�KDYH�WKH�VDPH�RU�VLPLODU�FRQQRWDWLYH�VKDGHV�LQ�WKH�7DWDU�DQG�
7XUNLVK� ODQJXDJHV�� 7KDW� LV�� WKH� UHVXOWV� RI� WKH� VWXG\� VXJJHVW� WKDW� WKH� LGHDV� DERXW�
DQLPDOV�LQ�WKH�7DWDUV�DQG�7XUNV�DUH�DSSUR[LPDWHO\�WKH�VDPH��EXW�WKH\�GR�QRW�DOZD\V�
JLYH� SHRSOH� WKH� VDPH�TXDOLWLHV� RU� FKDUDFWHULVWLFV� RI� WKHVH� DQLPDOV��:KLFK�� LQ� WXUQ��
LQGLFDWHV� WKDW� WKH� FRQQRWDWLYH� SURSHUWLHV� RI� ]RRQ\PV� LQ� WKH� 7DWDU DQG� 7XUNLVK�
SURYHUEV�DUH�YHU\�GLYHUVH�

���&RQFOXVLRQV

=RRQ\PV� LQ� SURYHUEV� DUH� DQ� H[WUHPHO\� LQWHUHVWLQJ� DQG� RULJLQDO� ODQJXDJH�
OD\HU��UHYHDOLQJ�WKH�VSHFLILFV�RI� WKH�ZRUOGYLHZ�RI�QDWLYH�VSHDNHUV�RI� ODQJXDJH�DQG�
FXOWXUH�
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$FNQRZOHGJPHQWV

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

5HIHUHQFHV

$NVR\�� g�� $�� �������� 'H\LPOHU� YH� $WDV|]OHUL� 6|]O�÷�� ,�� $WDV|]OHUL� 6|]O�÷���
øVWDQEXO��øQNÕODS�<D\ÕQHYL�

$EGXO� 5DKPDQ�� 6�� �������� ([DPSOH� FRQVWUXFWLRQ� DV� D� GHYLVH� WR� UHYHDO�
DZDUHQHVV� RI� FDOFXOXV� LQWHJUDWLRQ�� ,QWHUQDWLRQDO� (OHFWURQLF� -RXUQDO� RI�
0DWKHPDWLFV� (GXFDWLRQ�� ������� ���������
KWWSV���GRL�RUJ����������LHMPH�����

)DNKULHYD�� /�� .��� .LULOORYD�� =�� 1��� 	� $OND\D�� (�� �������� 0HWDSKRUV� LQ�
5XVVLDQ� SRHWU\� WUDQVODWLRQV� LQWR� 7DWDU� -RXUQDO� RI� +LVWRU\� &XOWXUH� DQG�
$UW�5HVHDUFK� ��������������

*DEGUDNKPDQRYD�� )� +�� 6DWWDURYD�� 0� 5�� 	� 1XUPXNKDPHWRYD�� 5� 6��
�������� 7UDGLWLRQV� DQG� FXVWRPV� DV� PHDQV� RI� IRUPDWLRQ� RI� HDWLQJ�
EHKDYLRU� RI� 7DWDU� SHRSOH� -RXUQDO� RI� /DQJXDJH� DQG� /LWHUDWXUH�� ������
��������

*DOLPRYD�� *�� 1��� 1DELXOOLQD�� *�� $��� 	� 2QHU�� 0�� �������� 6SHHFK� VWHUHRW\SHV�
LQ� WKH� OLQJXLVWLF� HWKLFVRI� WDWDU� DQG� WXUNLVK� HWKQRFXOWXUHV� 5HYLVWD�
48,'� ����������������

*LOD]HWGLQRYD� *� .K�� (GLNKDQRY�� ,� =K�� 	� $PLQRYD�� $�� $�� �������
3UREOHPV� RI� HWKQRFXOWXUDO� LGHQWLW\� DQG� FURVV�ODQJXDJH� FRPPXQLFDWLRQ��
-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH��������������

,VԥQEԥW��1����������7DWDUV�KDO\N�PԥNDOOԥUH��.D]DQ��7DW� &KLW� QΩVKU�

.DMXPRYD�� =�� 0�� *DOLXOOLQD�� *�� 5�� 	� <XVXSRY�� $�� )�� ������� 7KH�
DQWKURSRQ\PLFRQ� RIVPDOO� JHQUHV� RI� 7DWDU� IRONORUH� LQ� WKH� FRQWH[W� RI� WKH�
6XIL� SLFWXUH� RI� WKH� ZRUOG� -RXUQDO� RI� )XQGDPHQWDO� DQG� $SSOLHG�
6FLHQFHV�������������������

3LPHQRYD�� 0�� 9�� 7�� �������� )RONORUH� SDLQWLQJV� RI� WKH� ZRUOG� RI� WKH� 5XVVLDQ�
DQG�7DWDU�SHRSOHV� 3KLORORJ\�DQG�FXOWXUH���������������

6KFKHUELQLQD�� 7� 6�� 'HQPXNKDPHWRYD�� (� 1�� 	� 'HQPXNKDPHWRY�� 5� 5��
�������� /DQGVFDSH� FRPSRQHQWV� GXULQJ� SKUDVHRORJLVP� LQ� WKH� 7DWDU�
ODQJXDJH��-RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH� ���������������

6LEJDHYD�� )� 5�� 6DODNKRYD�� 5� 5�� 	� 0XNKDPHGRYD�� 6�� ��������
5HSUHVHQWDWLRQ� RI� SHUVRQ� HPRWLRQDO� VWDWH� LQ� WKH� 7DWDU� ODQJXDJH� SLFWXUH�
RI� WKH� ZRUOG�� $G� $OWD�-RXUQDO� RI� ,QWHUGLVFLSOLQDU\� 5HVHDUFK�� ������ ���±
�����



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

7DUDVRYD�� )� +�� 	� 0XNKDUO\DPRYD�� /�� 5�� �������� 0RGHOLQJ� RI�
SKUDVHRVHPDQWLF� JURXSV� LQ� WKH� V\VWHP� RI� WKH� 7DWDU�� 5XVVLDQ� DQG�
(QJOLVK� SDURHPLDV� �2Q� WKH� H[DPSOHV� RI� SURYHUEV� DQG� VD\LQJV� ZLWK�
³IRRG´ FRPSRQHQW�� -RXUQDO� RI� /DQJXDJH� DQG� /LWHUDWXUH�� ������ ����
����

=DPDOHWGLQRY�� 5� 5�� 	� =DPDOHWGLQRYD�� *� )�� �������� 2Q� WKH� UROH� RI�
SURYHUEV� LQ� WKH� VWXG\� RI� QDWLRQDO�FXOWXUDO� FKDUDFWHULVWLFV� RI� OLQJXLVWLF�
FRQVFLRXVQHVV´��3KLORORJ\�DQG�&XOWXUH������������

=DPDOHWGLQRYD�� *� )�� �������� 5HDOLWLHV� DV� D� UHIOHFWLRQ� RI� WKH� LGHQWLW\� RI� WKH�
7DWDUV� �2Q� WKH� H[DPSOH� RI� SDUHPLDV�� 3KLORORJ\� DQG� &XOWXUH�� �������
��������

<D]GHNKDVWL�� $��� (UIDQ�� 1��� 	� 1D]DUL�� 1�� �������� ,QYHVWLJDWLQJ� WKH�
UHODWLRQVKLS� EHWZHHQ� VSLULWXDO� LQWHOOLJHQFH� DQG� VRFLDO� DGDSWDWLRQ� DPRQJ�
JLUO� KLJK� VFKRRO� VWXGHQWV� LQ� 6KDKUH]D� FLW\�� 8&7� -RXUQDO� RI� 6RFLDO�
6FLHQFHV�DQG�+XPDQLWLHV��5HVHDUFK��������������


