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$EVWUDFW

7KH�DUWLFOH�GHDOV�ZLWK�WKH�FKDUDFWHULVWLFV�RI�QRXQ�SKUDVHV�IXQFWLRQLQJ�LQ�SUH�SRVLWLRQ��
3UH�QRXQ�PRGLILHUV��RU�DWWULEXWLYH�PRGLILHUV��DUH�DPRQJ�WKH�KLJK�FDSDFLW\�VWUXFWXUHV�
LQ�WKH�FRQWHPSRUDU\�(QJOLVK�ODQJXDJH��DV�WKH\�HQDEOH�WR�GHYRLG�RI�SUHSRVLWLRQV�DQG�
WR�GHVFULEH�REMHFWV�LQ�D�ODFRQLF�ZD\��7KH�JRDO�RI�WKLV�UHVHDUFK�ZDV�WR�DQDO\]H�WKH�ZD\�
VFKRODUV�LQWHUSUHW�WKLV�OLQJXLVWLF�VWUXFWXUH�WRGD\��DV�ZHOO�DV�WR�FRPSDUH�WKH�WHUPV�XVHG�
LQ� GHILQLQJ� VXFK� PRGLILHUV�� DQG� WR� DQDO\]H� WKHLU� VWUXFWXUDO� DQG� VHPDQWLF�
FKDUDFWHULVWLFV�� � )LQGLQJV� RI� 5XVVLDQ� DQG� IRUHLJQ� UHVHDUFKHUV� ZHUH� FRPSDUHG�� DQG�
VHPDQWLF��V\QWDFWLF�DQG�FDWHJRULDO�DPELJXLW\�RI�SUH�QRXQ�PRGLILHUV�ZHUH�LOOXVWUDWHG��
7KH�PDWHULDO� XQGHU� VWXG\� LQFOXGHG� ODWHVW� SXEOLFDWLRQV� LQ� WKH� VSKHUH� RI� GHVLJQ� DQG�
DUFKLWHFWXUH���

.H\ZRUGV�� 3UH�1RXQ� 0RGLILHUV�� $WWULEXWLYH� 6WUXFWXUHV�� 7R� 'HQRWH�� 6HPDQWLF�
*URXSV��/H[HPHV�

���,QWURGXFWLRQ

/LQJXLVWV� KDYH� ORQJ� EHHQ� LQYROYHG� LQ� WKH� VWXG\� RI� YDULRXV� DWWULEXWLYH�
VWUXFWXUHV�LQ�WKH�(QJOLVK�DQG�*HUPDQ�ODQJXDJHV��$PRQJ�WKH�5XVVLDQ�VFKRODUV�ZKR
GHDOW� ZLWK� WKLV� LVVXH� LQ� GLIIHUHQW� GHFDGHV� ZHUH� /DW\SRY� �������� )DW\NRYD� ��������
5LSLQVND\D� �������� 7KLV� OLQJXLVWLF� VWUXFWXUH� LV� VWLOO� RI� LQWHUHVW� WR� FRQWHPSRUDU\�
VFLHQWLVWV��DV�ZHOO�DV�WR�WKRVH�LQWHUHVWHG�LQ�WKH�SUDJPDWLF�DVSHFWV�RI�ODQJXDJH��7KXV��LW�
KDV�EHFRPH�WKH�REMHFW�RI�UHVHDUFK�IRU�3K'�SDSHUV��3URVNXUD��������DQG��EHVLGHV��LW�
ZDV�DQDO\]HG�LQ�D�FRPSDUDWLYH�VWXG\�E\�=UD]KHYVND\D�DQG�*XVNRYD��������IRU�WKH�
SXUSRVHV�RI�WUDQVODWLRQ�SUDFWLFH�IURP�(QJOLVK�LQWR�5XVVLDQ��$�ODUJH�VFDOH�UHVHDUFK�RI�
WKLV� SKHQRPHQRQ� KDV� EHHQ� GRQH� E\� WKH� 8QLYHUVLW\� RI� 6DQWLDJR� �*RPH]�� ������
$NNX]RYD�HW�DO����������7KH�VLJQLILFDQFH�RI�DWWULEXWLYH�VWUXFWXUHV�IURP�WKH�SRLQW�RI�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

'DQLORYD� (� 6���'HNKQLFK� 2� 9�� 5RPDVKLQD� 2� <X��3XJDFK� 9� 6���	�0DUNHORYD� 2� 9�
������� 3UH�QRXQ� PRGLILHUV� DV� D� PHDQV� WR� GHVFULEH� SURGXFW� FKDUDFWHULVWLFV� -RXUQDO� RI�
5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� &RUUHVSRQGLQJ�DXWKRU��%HOJRURG�6WDWH�8QLYHUVLW\��%HOJRURG��5XVVLD�
� %HOJRURG�6WDWH�8QLYHUVLW\��%HOJRURG��5XVVLD�
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YLHZ�RI�WKHLU�VWUXFWXUH�DQG�WKHLU�VHPDQWLF�SRWHQWLDO�GRHV�QRW�VHHP�WR�GHFUHDVH��JLYHQ�
WKH�IDFW�WKDW�VSRNHQ�ODQJXDJH�NHHSV�HYROYLQJ��

���7HUPLQRORJ\

7KH�VWUXFWXUH�LQ�TXHVWLRQ�PD\�EH�GHQRWHG�E\�GLIIHUHQW�WHUPV�LQ�D�QXPEHU�RI�
SXEOLFDWLRQV��,Q�*HUPDQLF�SKLORORJ\�DQG�7UDQVODWLRQ�6WXGLHV�LW�LV�PDLQO\�UHIHUUHG�WR�
DV� ³DQ� DWWULEXWLYH� VWUXFWXUH´� �=UD]KHYVND\D� 	� *XVNRYD�� ������� ³DWWULEXWLYH� ZRUG�
FRPELQDWLRQ´��/DW\SRY���������³DWWULEXWLYH�FRPSOH[´��.RVWUXE����������.RVWUXE�XVHV�
WKH�DERYH�WHUP�WR�GHQRWH�³1RXQ���1RXQ��´�FRPELQDWLRQV�

5DXPROLQ�%UXQEHUJ��������DSSOLHV�WKH�WHUP�³1RXQ�3KUDVH´��+RZHYHU��WKLV�
WHUP��³1RXQ�3KUDVH´��RU�³1RPLQDO�3KUDVH´���PD\�DOVR�EH�UHIHUUHG WR�SRVWSRVLWLRQDO�
DWWULEXWHV��ZKLOH� WKLV� VWXG\� LV� IRFXVHG�RQ�SUH�SRVLWLRQHG� VWUXFWXUHV��*RPH]� �������
JLYHV� D� GHWDLOHG� FRQVLGHUDWLRQ� WR� WKH� ³1RXQ�1RXQ´� DWWULEXWLYH� VWUXFWXUH�
�³1RXQ�1RXQ�0RGLILHU´���EXW�WKLV�WHUP�PD\�RQO\�EH�DSSOLHG�WR�WKH�VWUXFWXUHV�ZKHUH�
WKH�DWWULEXWLYH�HOHPHQW�LV�H[SUHVVHG�ZLWK�D�QRXQ��,Q�WKLV�FDVH��ZRUG�FRPELQDWLRQV�ZLWK�
D�SDUWLFLSLDO��QXPHUDO�RU�DGMHFWLYDO�DWWULEXWH�ZLOO�QRW�EH�LQFOXGHG�LQ�WKH�VFRSH�RI�VWXG\��
%LEHU� DW� DO�� ������� LQ� WKHLU� ZRUN� ³1RXQ� 3KUDVH�0RGLILFDWLRQ´� UHIHU� WR� DWWULEXWLYH�
VWUXFWXUHV� DV� ³SUH�PRGLILHUV´�� DFFRPSDQ\LQJ� WKHP�ZLWK� WKH� WHUPV� OLNH� ³DWWULEXWLYH�
DGMHFWLYH´��³SDUWLFLSLDO�DGMHFWLYH´��³QRXQ�DV�SUH�PRGLILHU´�HWF��

2I� WKH� WHUPV� VXJJHVWHG�E\�YDULRXV�DXWKRUV� LQ� WKHLU� UHVHDUFK�RI�DWWULEXWLYH�
VWUXFWXUHV��ZH�QHHG�WR�FKRRVH WKRVH�ZKLFK�ZRXOG�GHVFULEH�WKH�REMHFW�RI�WKLV�UHVHDUFK��
WKDW�LV��SUHSRVLWLRQDO�PRGLILHUV�H[SUHVVHG�ZLWK�D�QRXQ��D�SDUWLFLSOH��DQ�DGMHFWLYH�RU�D�
QXPHUDO��1DNKDHH�	�1DVUDEDGL��������

$V�VWDWHG�DERYH��WKH�WHUP�³1RXQ���1RXQ�PRGLILHU´��WKRXJK�XVHG�E\�VRPH�
DXWKRUV��ZRXOG�EH�LQVXIILFLHQW�LQ�UHVSHFW�WR�WKH�OLQJXLVWLF�VWUXFWXUHV�XQGHU�VWXG\��,Q�
WKLV� UHVHDUFK� WKH� IRFXV� IDOOV� RQ�ERWK� ³1RXQ���1RXQ´�PRGLILHUV�� DQG� ³3DUWLFLSOH���
1RXQ´�� ³$GMHFWLYH� �� 1RXQ´�� ³1XPHUDO� �� 1RXQ´� VWUXFWXUHV�� ZKHUH� D� QRXQ�� D�
SDUWLFLSOH��DQG�DGMHFWLYH�RU�D�QXPHUDO�LV�XVHG�LQ�WKH�DWWULEXWLYH�IXQFWLRQ��*LYHQ�WKDW�
ERWK� SUH�SRVLWLRQDO� DQG� SRVW�SRVLWLRQDO� PRGLILHUV� PD\� EH� IRXQG� LQ� FRQWHPSRUDU\�
(QJOLVK�FRQWH[WV��LW�VKRXOG�EH�VWUHVVHG�WKDW�WKH�IRFXV�RI�WKLV�VWXG\�LV�RQ�SUH�SRVLWLRQDO��
RU�³SUH�QRXQ�PRGLILHUV´��)RU�WKH�SXUSRVH�RI�WKLV�DUWLFOH��WKH\�ZLOO�DOVR�EH�UHIHUUHG�WR�
DV�³DWWULEXWLYH�PRGLILHUV´��EDVHG�RQ�WKHLU�V\QWDFWLF�IXQFWLRQ���

7KXV�� WKH�REMHFW�RI� UHVHDUFK� LQFOXGHV�3UH�QRXQ�PRGLILHUV�� RU�$WWULEXWLYH�
PRGLILHUV�LQ�WKH�FRQWHPSRUDU\�(QJOLVK�ODQJXDJH� ZKHUH�WKH�DWWULEXWH�LV�UHSUHVHQWHG�
ZLWK�D�QRXQ��D�SDUWLFLSOH��D�QXPHUDO�RU�DQ�DGMHFWLYH��
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7KH� JRDO� RI� WKH� UHVHDUFK� LV� WR� DQDO\]H� WKH� VHPDQWLF� DQG� VWUXFWXUDO�
FKDUDFWHULVWLFV�RI�VXFK�PRGLILHUV�IXQFWLRQLQJ�LQ�SURIHVVLRQDO�FRQWH[WV�RI�SXEOLFDWLRQV�
LQ�WKH�VSKHUH�RI�GHVLJQ�DQG�DUFKLWHFWXUH��

���0DWHULDOV�DQG�0HWKRGV

7KH�PRGLILHUV�LQ�TXHVWLRQ�KDYH�EHHQ�VHOHFWHG�IURP�ODWHVW�SXEOLFDWLRQV�RQ�D�
UHDO� HVWDWH� OLVWLQJV� VLWH��0DQVLRQJOREDO�FRP� �5DPFKDQGDQL�� ������� DV�ZHOO� DV�RQ� D�
KRPH� LPSURYHPHQW�� UHPRGHOLQJ�� JDUGHQLQJ� DQG� GHFRUDWLQJ� UHVRXUFH��
7KLV2OG+RXVH�FRP� �1LUDQMDQ�� ������ *DUVN�� ������ 9DJOLFD�� ������ -DEEDUL� HW� DO���
������� 7KH� PHWKRGV� DSSOLHG� LQFOXGHG� WKH� PHWKRG� RI� FRQWH[WXDO� DQDO\VLV� DQG� WKH�
FRQWLQXRXV�VDPSOLQJ�PHWKRG�

���5HVXOWV�DQG�'LVFXVVLRQ

6SHDNLQJ� DERXW� WKH� LQWHUSUHWDWLRQ� RI� ZKDW� DQ� DWWULEXWH� LV�� D� GHILQLWLRQ� E\�
3URVNXUD��������VKRXOG�EH�TXRWHG��7KH�OLQJXLVW�LQWHUSUHWV�LW�DV�³D�FDWHJRU\�LQFOXGLQJ�
D� QXPEHU� RI� UHODWLRQV� �IHDWXUHV�� FKDUDFWHULVWLFV�� SURSHUWLHV�´�� 0HVKFKHU\DNRYD�
.ODEDNKHU��������GHVFULEHV�DQ�DWWULEXWH DV�³D�VHQWHQFH�SDUW�ZKLFK�KDV�D�PHDQLQJ�RI�D�
TXDOLWDWLYH�RU�D�TXDQWLWDWLYH�FKDUDFWHULVWLF�RI�DQ�REMHFW��RU�RI�DQ\�RWKHU�IHDWXUH��ZKRVH�
DGMXQFWLRQ�WR�D�FRPSRQHQW�WKDW�PD\�EH�H[SUHVVHG�E\�YDULRXV�SDUWV�RI�VSHHFK�GRHV�QRW�
GHSHQG�RQ�WKH�YDOHQF\�UHTXLUHPHQWV�RI�WKH�ODWWHU´��%DKUHPDQG���������3DYO\XN��������
LQWHUSUHWV�DQ�DWWULEXWLYH�VWUXFWXUH�DV�D�XQLW�RI�FRPSOH[�QRPLQDWLRQ�VWDWLQJ�WKDW��³���DQ�
DWWULEXWLYH�VWUXFWXUH�LV�D�PHDQV�RI�QRPLQDWLRQ�DQG����DQ�DWWULEXWH�ZLWKLQ�DQ�DWWULEXWLYH�
VWUXFWXUH�LV�D�PHDQV�WR�JHQHUDOL]H�LQIRUPDWLRQ�DQG�WR�VLQJOH�RXW�VLJQLILFDQW�SURSHUWLHV�
�IHDWXUHV�� RI� WKH� GHILQHG� QRWLRQ�� L�H��� RI� D� VSHFLILF� REMHFW� ZKLFK� LV� D� IUDJPHQW� RI�
UHDOLW\´��S�������

$V� IRU� WKH� VWUXFWXUH�RI� DQ� DWWULEXWLYH�PRGLILHU�� LW� VKRXOG�EH�QRWHG� WKDW� LWV�
QXFOHXV� LV� PDGH� RI D� QRXQ�� ZKLOH� SURQRXQV�� DGMHFWLYHV�� RWKHU� QRXQV� HWF�� EHFRPH�
DGMDFHQW�WR�LW�LQ�SUH�SRVLWLRQ��,Q�SDUWLFXODU��*RPH]��������VD\V�WKDW�³WKH�KHDG�QRXQ�LQ�
WKH� QRXQ� SKUDVH� LV� WUDGLWLRQDOO\� WKH� HOHPHQW� DURXQG� ZKLFK� DOO� WKH� GHSHQGHQWV� DUH�
SODFHG��DQG�RQH�FDQ�XVXDOO\�UHFRJQL]H�D�SURWRW\SLFDO�13�VWUXFWXUH�LQ�ZKLFK�WKH�RUGHU�
RI�HDFK�RI�LWV�HOHPHQWV�FDQ�EH�REVHUYHG´��S�������

7KH�DERYH�VWDWHPHQW�DOVR�HQDEOHV�WR�FRQFOXGH�D�OLQHDU�VWUXFWXUH�RI�3UH�QRXQ�
PRGLILHUV�� 3DYO\XN� ������� VD\V� WKDW� ³WKH� VXEMHFW� LV� WKH� FHQWHU� RI� OLQHDUL]DWLRQ� LQ�
DWWULEXWLYH�PRGLILHUV´��DQG�VWUHVVHV�WKDW�³WKH�DWWULEXWHV�DQG�WKHLU�LQWHUSUHWDWLRQ�GHSHQG�
RQ�WKH�W\SH�RI�D�VXEMHFW´��S�������/LQHDUL]DWLRQ�LQ�³IRUPLQJ�WKH�HQWLUH�PHDQLQJ�RI�D�
V\QWDFWLF� VWUXFWXUH� LV� D� PXOWLIDFHWHG� DQG� FRPSOH[� SURFHVV� ZKLFK� UHIOHFWV� WKH�
VHPLRORJLFDO�� SV\FKRORJLFDO� �IRFXV� DQG� UKHPDWL]DWLRQ��� FXOWXUDO�� VW\OLVWLF� DQG�RWKHU�
DVSHFWV�RI�ODQJXDJH��3DYO\XN��������S�������
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7KH�VHPDQWLF�DQG�V\QWDFWLF�FKDUDFWHULVWLFV�RI�SUH�QRXQ�PRGLILHUV�VKRXOG�QRW�
EH� WUHDWHG� VHSDUDWHO\�� � *RPH]� ������� SRLQWV� RXW� WKH� ³VHPDQWLF� DQG� V\QWDFWLF�
DPELJXLW\´� RI� VXFK� VWUXFWXUHV� DV� ZHOO� DV� D� ³FDWHJRULDO� DPELJXLW\� �SS�� �������� $�
PDQLIHVWDWLRQ�RI�WKH�ODWWHU�LV�QRXQV�XVHG�DV�PRGLILHUV��ZKHUH�WKH\�³H[KLELW�WKH�FULWHULD�
IRU�WKH�IXQFWLRQ�RI�DGMHFWLYDO�FDWHJRULHV��EXW�QRW�IRU�WKH�IRUP´��*RPH]��������S�������
7KH� V\QWDFWLF� QDWXUH� RI� VXFK� PRGLILHUV�� DFFRUGLQJ� WR� *RPH]�� PD\� EH� SURYHG� E\�
³H[KLELWLQJ�WKH�FKDUDFWHULVWLFV�RI�RWKHU�V\QWDFWLF�FRPELQDWLRQV´��*RPH]��������S��������
7KH\�VKRXOG�DOVR�³IROORZ�WKH�SDWWHUQ�RI�ULJKW�KDQG��RU�HQG�VWUHVV��VLQFH�VWUHVV�LQ�WKH�
QRXQ�SKUDVHV�IDOOV�RQ�WKH�KHDG�HOHPHQW´��*RPH]��������S��������$V�OH[LFDO�LWHPV��WKHVH�
VWUXFWXUHV� ³VKRXOG� VKDUH� WKH� FKDUDFWHULVWLFV� LQKHUHQW� WR� PRUSKRORJLFDOO\� FRPSOH[�
QRXQV´��*RPH]��������S�������

$QRWKHU�VHPDQWLF�UHTXLUHPHQW�VWDWHG�E\�,��*RPH]�LQFOXGHV�³WUDQVSDUHQF\´��
ZKHUH� ³WKH� PHDQLQJ� ZRXOG� EH� GLUHFWO\� LQIHUUHG� IURP� WKH� RYHUDOO� PHDQLQJ� RI� WKH�
FRPSRQHQW�SDUWV´��*RPH]��������S�������

7KH�UHTXLUHPHQW�RI�³SURGXFWLYLW\´�VSHFLILHG�E\�WKH�DERYH�VFKRODU�LPSOLHV�D�
SRVVLELOLW\�RI�DGGLQJ�QHZ�HOHPHQWV�LQWR�WKH�VWUXFWXUH��$V�WKLV�VWHS�ZRXOG�UHTXLUH�ERWK�
VHPDQWLF�DQG�V\QWDFWLF�FRPSDWLELOLW\�RI�WKH�H[LVWLQJ�HOHPHQWV�DQG�RI�WKH�QHZ�RQHV�WKDW�
DUH� DGGHG�� LW� FRQILUPV� WKH� LGHD� RI� VHPDQWLF� DQG� V\QWDFWLF� DPELJXLW\� W\SLFDO� RI�
DWWULEXWLYH�PRGLILHUV���

)URP�WKH�SRLQW�RI�YLHZ�RI�PRUSKRORJ\��LQ�WKH�FRQWH[WV�XQGHU�VWXG\�GHYRWHG�
WR�WKH�LVVXHV�RI�GHVLJQ�DQG�DUFKLWHFWXUH��SUH�QRXQ�PRGLILHUV�DUH�PDGH�RI�SDUWLFLSOHV��
QXPHUDOV�� QRXQV� DQG� DGMHFWLYHV�� 6HPDQWLFDOO\�� 3DUWLFLSOH� ,,� LQ� WKLV� FDVH� GHQRWHV� D�
PHWKRG�RI�SURFHVVLQJ�RU�PDQXIDFWXULQJ��QXPHUDOV�DUH�QHFHVVDU\� WR� LQGLFDWH�GLJLWDO�
GDWD�� LQFOXGLQJ�ZHLJKW�� GLPHQVLRQV� HWF�� 7KLV�PD\� EH� LOOXVWUDWHG�ZLWK� WKH� VHQWHQFH�
EHORZ��ZKHUH�D�QXPHUDO�XVHG�DV�DQ�HOHPHQW�RI�D�1RXQ�SKUDVH��³���IRRW�FHLOLQJV´��
VSHFLILHV� WKH� KHLJKW� RI� D� SUHPLVH�� DQG� WKH� SDUWLFLSOH� LQ� WKH� FRPELQDWLRQ� ³SODQN�
HQJLQHHUHG�ZRRGHQ�IORRUV´�GHQRWHV�WKH�PHWKRG�RI�WLPEHU�PDQXIDFWXUH��

³6RPH�KLJKOLJKWV�LQFOXGH�/LHEKHUU�DQG�$(*�DSSOLDQFHV��NH\�IRE�DFWLYDWHG�
HOHYDWRUV��DQG����IRRW�FHLOLQJV�DQG�SODQN�HQJLQHHUHG�ZRRGHQ�IORRUV´��5DPFKDQGDQL��
������

,W� VKRXOG� EH� QRWHG� WKDW� WKH� FRPELQDWLRQ� ³SODQN�HQJLQHHUHG´� LV� DOUHDG\� D�
FRPSRXQG� JUDPPDWLFDO� VWUXFWXUH� �1RXQ�3DUWLFLSOH��� ZKLFK� LV� LQFRUSRUDWHG� LQWR� D�
ELJJHU� FRPSRXQG� VWUXFWXUH� ³SODQN�HQJLQHHUHG� ZRRGHQ� IORRUV´�� WKXV� SURGXFLQJ� D�
³QHVWLQJ�GROO´�HIIHFW��

$QRWKHU� DWWULEXWLYH� VWUXFWXUH� HPSOR\HG� LQ� WKH� DERYH� FRQWH[W� LV� ³NH\� IRE�
DFWLYDWHG� HOHYDWRUV´�� 6\QWDFWLFDOO\�� LW� IROORZV� WKH� VDPH� SDWWHUQ� DV� WKH� SUHYLRXV�
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PRGLILHU��³NH\�IRE�DFWLYDWHG´��1RXQ��1RXQ�3DUWLFLSOH���DQG�VHPDQWLFDOO\��LW�GHQRWHV�
WKH�PHWKRG�RI�RSHUDWLQJ��

6HPDQWLF�W\SHV�RI�DWWULEXWLYH�PRGLILHUV�KDYH�EHHQ�FRQVLGHUHG�E\�.KDQDNKX�
��������,Q�KHU�UHVHDUFK�EDVHG�RQ�WKH�DQDO\VLV�RI�UHODWLRQV�EHWZHHQ�WKH�FRPSRQHQWV�RI�
QRPLQDO�JURXSV��WKH�VFKRODU�GHVFULEHV�WKH�IROORZLQJ�W\SHV�RI�DWWULEXWLYH�VWUXFWXUHV��$
ZKROH�SDUW� UHODWLRQVKLS�� ORFDWLRQ�� PDWHULDO� RI� PDQXIDFWXUH�� WHPSRUDO� UHODWLRQV��
FRPSDUDWLYH�UHODWLRQV��FKDUDFWHULVWLF��EHORQJLQJ��VRXUFH��REMHFW�UHODWLRQVKLS��H�J���OHDG�
H[SRVXUH��� VXEMHFW� UHODWLRQVKLS� �H�J��� &RQJUHVV� VXSSRUW��� VSHFLI\LQJ�� LGHQWLI\LQJ�
�.KDQDNKX��������

%DVHG� SDUWLDOO\� RQ� WKH� DERYH� FODVVLILFDWLRQ�� DV� ZHOO� DV� RQ� WKH� VWXG\� RI�
SXEOLFDWLRQV�LQ�WKH�VSKHUH�RI�GHVLJQ�DQG�DUFKLWHFWXUH��WKH�UHVHDUFK�HQDEOHG�WR�UHYHDO�
VHYHUDO�W\SHV�RI�SUH�QRXQ�PRGLILHUV�IDOOLQJ�ZLWKLQ�UHVSHFWLYH�VHPDQWLF�JURXSV��6XFK�
JURXSV�PD\�GHQRWH�����WKH�PDWHULDO�XVHG�LQ�WKH�PDQXIDFWXUH�����WKH�SURGXFW�VKDSH�RU�
PHWKRG�RI�PDQXIDFWXUH�����DJH�RU�RULJLQ�RI�WKH�SURGXFW�����WKH�SXUSRVH�RI�WKH�SURGXFW��
���GLPHQVLRQV�����PHWKRG�RI�ZRUNLQJ�RU�PRXQWLQJ�����RWKHU FKDUDFWHULVWLFV��

6RPH� FRQWH[WV� LQFOXGLQJ� SUH�QRXQ� PRGLILHUV� IDOOLQJ� ZLWKLQ� WKH� DERYH�
VHPDQWLF�JURXSV�DUH�SURYLGHG�EHORZ��

6SHDNLQJ�DERXW�WKH�ILUVW�VHPDQWLF�JURXS�IURP�WKH�DERYH�OLVW��L�H���GHQRWLQJ�
WKH�PDWHULDO�XVHG�LQ�WKH�PDQXIDFWXUH�RI�WKH�SURGXFW��WKH IROORZLQJ�H[DPSOH�PD\�EH�
SURYLGHG��³7KLV�VROLG�EUDVV�UHSOLFD�KDV�WKH�VDPH�SDWWHUQ�DV�WKH�RULJLQDO�DQG�PRXQWV�
WR� WKH� GRRU
V� VWLOH´� �9DJOLFD�� ������� 7KH� ³VROLG�EUDVV´� PRGLILHU� UHSUHVHQWV� WKH�
PDWHULDO��DV�ZHOO�DV�WKH�SURSHUW\�RI�WKH�PHQWLRQHG�DOOR\�H[SUHVVHG ZLWK�WKH�OH[HPH�
³VROLG´��7KXV��ZH�FDQ�VHH�WKDW�WKH�ODFRQLF�FKDUDFWHU�RI�DWWULEXWLYH�PRGLILHUV�HQDEOHV�
WR�LQFOXGH�VHYHUDO�YDULRXV�FKDUDFWHULVWLFV�LQ�RQH�DQG�WKH�VDPH�VWUXFWXUH��

,Q�WKH�IROORZLQJ�H[DPSOH�WKUHH�QRXQ�PRGLILHUV�FDQ�EH�IRXQG��³&DQ\RQ�5LGJH�
8OWUD�*UDLQ´�VWHHO��³FDUULDJH�KRXVH´�GRRU��³9LFWRULDQ�HUD´�JDUDJH��ZKLFK�LQFRUSRUDWH�
KHWHURJHQXRXV�FKDUDFWHULVWLFV��LQFOXGLQJ�WKRVH�ZKLFK�GHQRWH�WKH�DJH�DQG�PDWHULDO�RI�
WKH�REMHFWV�LQ�TXHVWLRQ�

³7KH�KDUGZDUH��DUFKHG�ZLQGRZV��DQG�EUDFLQJ�RI�WKH�&DQ\RQ�5LGJH�8OWUD�
*UDLQ� VWHHO� DQG� FRPSRVLWH� FDUULDJH�KRXVH� GRRU� ZRXOG� EH� ULJKW� DW� KRPH� RQ� D�
9LFWRULDQ�HUD�JDUDJH´��9DJOLFD��������

1XPHUDOV�XVHG�DV�SDUW�RI�DQ�DWWULEXWH�VWUXFWXUH�PD\�LOOXVWUDWH�WKH�VL]H�RI�WKH�
REMHFW�GHVFULEHG��

³7KHUH�LV�DOVR�D�SRGLXP�RQ�WKH�VL[WK�IORRU��ZKLFK�KRXVHV�D��������VTXDUH�
IRRW�DPHQLWLHV�DUHD�GHVLJQHG�E\�&HFFRQL�6LPRQH��DQG�DQ�DPHQLWLHV�WHUUDFH�RYHU�WKH�
SRGLXP��ZKLFK�LV��������VTXDUH�IHHW�DQG�GHVLJQHG�E\�-DQHW�5RVHQEHUJ���$VVRFLDWHV´�
�5DPFKDQGDQL��������



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

,Q� TXLWH� D� QXPEHU� RI� FRQWH[WV�� SUH�QRXQ� PRGLILHUV� KDYH� EHHQ� IRXQG� WR�
UHSUHVHQW�WHFKQLFDO�FKDUDFWHULVWLFV�RI�REMHFWV��DV�LQ�WKH�H[DPSOH�ZLWK�³)XOO�H[WHQVLRQ��
VRIW�FORVH�GUDZHU�JOLGHV´��*DUVN��������

,Q�PRVW�FDVHV��SUH�QRXQ�PRGLILHUV�IRXQG�LQ�WKH�DUWLFOHV�XQGHU�VWXG\��PD\�EH�
UHIHUUHG�WR�VHYHUDO�VHPDQWLF�JURXSV�DW�D�WLPH��7KXV��WKH�IROORZLQJ�PRGLILHU�FRQWDLQV�
LQIRUPDWLRQ�RQ�WKH�PDWHULDO��DV�ZHOO�DV�RQ�WHFKQLFDO�FKDUDFWHULVWLFV�RI�WKH�VWUXFWXUH�

³+HDY\�GXW\� DOO�VWDLQOHVV�VWHHO� FRQVWUXFWLRQ´� (QGXUDQFH� RI� WKH� PDWHULDO�
GHVFULEHG�LV�GHQRWHG�ZLWK�WKH�KHOS�RI�WKH�OH[HPH�³KHDY\�GXW\´��ZKLFK�IXQFWLRQV�LQ�
WKLV�VHQWHQFH�DV�SDUW�RI�D�SUH�QRXQ�PRGLILHU´��*DUVN���������

7R�FRQILUP�WKH�PXOWLIXQFWLRQDO�FKDUDFWHU�RI�DWWULEXWLYH�PRGLILHUV��ZKHUHE\�
WKH� PXOWLIXQFWLRQDO� FKDUDFWHU� PHDQV� WKH� DELOLW\� WR� LQFRUSRUDWH� VHYHUDO ³OD\HUV´� RI�
LQIRUPDWLRQ�LQ�RQH�VWUXFWXUH���DQRWKHU�FRQWH[W�PD\�EH�SURYLGHG��ZKLFK�UHSUHVHQWV�GDWD�
RQ�WKH�VW\OH�DQG�RULJLQ�DQG�PDWHULDO�RI�PDQXIDFWXUH�DW�WKH�VDPH�WLPH���

³7KLV�UHSURGXFWLRQ�OLJKW�LV�D�VW\OH�WKDW�ZDV�SRSXODU�LQ�NLWFKHQV�IURP������
XQWLO�DIWHU�:RUOG�:DU�,,�EHFDXVH�LW�PL[HG�&RORQLDO�HUD�VW\OLQJ��OLNH�VFDOORS�DQG�EHDG�
GHWDLOV��ZLWK�D�VWDPSHG�EUDVV�ERG\��ZKLFK�NHSW�WKH�SULFH�DIIRUGDEOH´��9DJOLFD���������

%HVLGHV��DWWULEXWLYH�PRGLILHUV�KDYH�SURYHG� WR�EH�HIIHFWLYH� LQ�GHQRWLQJ� WKH�
VKDSH�RI�REMHFWV��

³0DQ\�IORRU�PRVDLFV�IURP�WKH�9LFWRULDQ�HUD�WR�WKH�PLG�����V�XVHG�D�VPDOO�
KH[DJRQ�� VTXDUH�� RU� SHQQ\�URXQG� WLOH� WR� FUHDWH� SDWWHUQV� IRXQG� LQ� FDWDORJV�� 7KHVH�
SRUFHODLQ�PRVDLFV�DUH�PDGH�WR�WKH�VDPH�VSHFV�WRGD\´��9DJOLFD��������

$QRWKHU�H[DPSOH�RI�D�SUH�QRXQ�PRGLILHU�GHVFULELQJ�VKDSH�LV�JLYHQ�EHORZ��

³7ZR�KHLJKW�DGMXVWDEOH�SHDQXW�VKDSHG�VKHOYHV�VQDNH�RXW�DQG�WR�WKH�VLGH�LQ�
RQH�IOXLG�PRWLRQ´��*DUVN���������

7KH� PRGLILHUV� ³SHQQ\�URXQG´� DQG� ³SHDQXW�VKDSHG´� LQ� WKH� DERYH� SURMHFW�
GHVFULSWLRQV�PD\� VHHP�PXFK�PRUH� LPSUHVVLYH� WR� WKH� SRWHQWLDO� FXVWRPHU� WKDQ� MXVW�
DGMHFWLYHV� ³URXQG´� DQG� ³RYDO´� ZKLFK� PLJKW� KDYH� EHHQ� XVHG� LQVWHDG�� � 7KH� ZRUG�
FRPELQDWLRQ�³SHQQ\�URXQG� WLOH´� LV�PRUH� LQIRUPDWLYH� WR� WKH�EX\HU� WKDQ� MXVW�³URXQG�
WLOH´��DV�LW�PD\�DOVR�LQGLFDWH�WKH�VL]H�RI�WKH�WLOH��:KLOH WKH�FRPELQDWLRQV�³KH[DJRQ�
WLOH´�DQG�³VTXDUH�WLOH´�UHTXLUH�DQ�DGGLWLRQDO�DGMHFWLYH�WR�GHQRWH�WKH�VL]H��³VPDOO´���WKH�
³SHQQ\�URXQG´� PRGLILHU� GRHV� QRW�� WKXV� FRQILUPLQJ� WKH� ODFRQLVP� RI� WKH� OLQJXLVWLF�
VWUXFWXUH�XQGHU�VWXG\��7KH�VDPH�LV�WUXH�IRU�WKH�³SHDQXW�VKDSHG´�PRGLILHU�LQ�WKH�VHFRQG�
H[DPSOH��WKH�DGMHFWLYH�³RYDO´��LI�LW�ZHUH�XVHG�LQVWHDG��ZRXOG�GHQRWH�DQ�HYHQ�VKDSH��
ZKLOH�WKH�VKHOYHV�GHVFULEHG�³VQDNH�RXW�DQG�WR�WKH�VLGH´��WKXV�ORRNLQJ�PRUH�QDWXUDO��
�1R�SHDQXW�RU�DQ\�RWKHU�QDWXUDO�SURGXFW�ZLOO�ERDVW�DQ�DEVROXWHO\�UHJXODU�VKDSH��
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,W� VKRXOG� EH� QRWHG�� DJDLQ�� WKDW� SUH�QRXQ�PRGLILHUV� DUH� VHOGRP� OLPLWHG� E\�
PHQWLRQLQJ� RQO\� RQH� SURGXFW� FKDUDFWHULVWLF�� 7KRXJK�ZH� IRFXVHG� RQ� OH[LFDO�PHDQV�
GHQRWLQJ�³VKDSH´�LQ�WKH�DERYH�DQDO\VLV��ZH�FDQQRW�LJQRUH�WKH�XVH�RI�RWKHU�OH[HPHV�
WKHUHLQ��6R��WKH�SUH�QRXQ�PRGLILHU�LQ�WKH�ILUVW�H[DPSOH�DOVR�LQGLFDWHV�WKH�SRVVLELOLW\�
WR�DGMXVW�WKH�SRVLWLRQ�RI�WKH�VKHOI��³KHLJKW�DGMXVWDEOH�SHDQXW�VKDSHG�VKHOYHV´��

7KH�VWXG\�RI�YDULRXV�FRQWH[WV�DOVR�HQDEOHV�WR�ILQG�SUH�QRXQ�PRGLILHUV�XVHG�
WR�GHVFULEH�WKH�PHWKRG�RI�PDQXIDFWXULQJ��DV�LQ�WKH�IROORZLQJ�H[DPSOH��

³7KLV�ERXWLTXH�GHYHORSPHQW��ZKLFK�KDV�ODXQFKHG�VDOHV�DQG�LV�VFKHGXOHG�IRU�
FRPSOHWLRQ�LQ�������KDV�IORRU�WR�FHLOLQJ�JODVV�ZLQGRZV�DQG�WUDQVSDUHQW�WHUUDFHV�WKDW�
FUHDWH�D�FRQWHPSRUDU\��VOHHN�VKDSH´��5DPFKDQGDQL��������

$SDUW� IURP� WKH� VHPDQWLF� JURXSV� GHQRWLQJ� WKH� VKDSH� RI� REMHFWV�� WHFKQLFDO�
FKDUDFWHULVWLFV�RU�PDQXIDFWXULQJ� VSHFLILFV�� SUH�QRXQ�PRGLILHUV� KDYH�EHHQ� IRXQG� WR�
GHVFULEH�WKH�SXUSRVH�IRU�ZKLFK�REMHFWV�DUH�DSSOLHG�

³/RFDWHG� LQ�PLGWRZQ�� WKLV�PL[HG�XVH�GHYHORSPHQW��ZKLFK� LV�VHW� WR� ODXQFK�
VDOHV�YHU\�VRRQ��LV�IRU�WKH�EX\HU�ZKR�ZDQWV�WR�EH�LQ�WKH�FHQWHU�RI�D�FLW\�EXW�EH�DEOH�WR�
ILQG�UHIXJH�ZLWKLQ�LW´ �5DPFKDQGDQL��������

7KH� ³PL[HG�XVH´� OH[HPH� VSHFLILHV� WKH� UHFRPPHQGHG� DSSOLFDWLRQ� RI� WKH�
REMHFWV�LQ�TXHVWLRQ��

3UH�QRXQ� PRGLILHUV� SURYH� WR� EH� D� UDWKHU� HIIHFWLYH� PHDQV� RI� VSHFLI\LQJ�
YDULRXV�FKDUDFWHULVWLFV�RI�REMHFWV�LQ�D�ODFRQLF�ZD\��7KH�H[DPSOHV�EHORZ�GHPRQVWUDWH�
WKH�XVH�RI�SUH�QRXQ�PRGLILHUV�GHQRWLQJ�WKH�PHWKRG�RI�ZRUN��PHWKRG�RI�PRXQWLQJ�SDUWV�
HWF�

³$Q�XSGDWH�RI� WKH�ROG�UHDFK�LQ�DQG�VSLQ�RUJDQL]HU�KDV� WZR�SLYRWLQJ�KDOI�
FLUFOH�VKHOYHV�WKDW�VOLGH�RXW�IURP�WKH�FDELQHW´ �*DUVN��������

³$�JRRVHQHFN�ZLWK�SXOO�GRZQ�VSUD\HU�VWDQGV�KLJK�HQRXJK�WR�DFFRPPRGDWH�
OREVWHU�SRWV�DQG�FRRNLH�VKHHWV��ZRUNV�LQ�ERWK�WUDGLWLRQDO�DQG�FRQWHPSRUDU\�NLWFKHQV��
DQG� FRPHV� LQ� DQ� DUUD\� RI� ILQLVKHV� DQG� GHVLJQV� IURP� MXVW� DERXW� HYHU\� PDMRU�
PDQXIDFWXUHU´ �*DUVN��������

$WWULEXWLYH� VWUXFWXUHV� VHHP� WR� EH� TXLWH� HIIHFWLYH� LQ� VWUHVVLQJ� SURGXFW�
DGYDQWDJHV�� )RU� H[DPSOH�� OH[HPHV� ³]HUR�PDLQWHQDQFH´� DQG� ³]HUR�ZRUU\´� PD\�
GHVFULEH�D�SURGXFW�ZKLFK�LV�HDV\�WR�XVH�

³(QJLQHHUHG�VWRQH�RIIHUV�D�TXDUULHG�ORRN��PLQXV�WKH�YDULDEOH�YHLQLQJ��ZLWK�
D�]HUR�PDLQWHQDQFH��]HUR�ZRUU\�VXUIDFH´ �*DUVN���������

7KH� VWUXFWXUH�RI� SUH�QRXQ�PRGLILHUV� UHYHDOHG� LQ� WKH� FRQWH[WV�XQGHU� VWXG\�
HQDEOHV� WR� FRPELQH� FKDUDFWHULVWLFV� UHODWLQJ� WR� VHYHUDO� VHPDQWLF� JURXSV� LQ� D� VLQJOH�
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VHQWHQFH��³7KH�URFN�KDUG�TXDUW]�DQG�UHVLQ�VODEV�DOVR�FRPH�LQ�EULOOLDQW�FRORUV�WKDW�
\RX� FDQ
W� ILQG� LQ� QDWXUH�� VXFK� DV� JUHHQ�DSSOH�� MXLF\� RUDQJH�� DQG� ILUH�HQJLQH� UHG´
�*DUVN��������

,I�LW�ZHUH�QRW�IRU�WKH�SUH�QRXQ�PRGLILHU��WKH�DERYH�GHVFULSWLRQ�ZRXOG�UHTXLUH�
WKH�XVH�RI�VHYHUDO�FODXVHV��³WKH�VODEV�DUH�URFN�KDUG´�DQG�³WKH\�DUH�PDGH�RI�TXDUW]�DQG�
UHVLQ´��%HVLGHV�� WKH�PHWDSKRULF� FRORU� GHVFULSWLRQ� � ³ILUH�HQJLQH� UHG´� � DGGV� WR� WKH�
H[SUHVVLYHQHVV�RI�WKH�FRQWH[W�DQG�HQDEOHV�WR�DYRLG�XVLQJ�D�VLPLOH�³DV�UHG�DV�D�UHG�KRW�
HQJLQH´�

,Q�WKH�FRQWH[W�EHORZ��DWWULEXWLYH�PRGLILHUV�FRQWDLQ�LQIRUPDWLRQ�RQ�WKH�RULJLQ��
ZHLJKW��VKDSH�DQG�PDLQWHQDQFH�VSHFLILFV��³:KDW�VWDUWHG�DV�D�9LFWRULDQ�HUD�LQYHQWLRQ��
ERQGLQJ�SRUFHODLQ�WR�FDVW�LURQ��EHFDPH�D�EDWKURRP�VWDQGDUG�DIWHU�:RUOG�:DU�,��ZKHQ�
HDV\�WR�FOHDQ� ����SRXQG� FODZ�IRRW� WXEV� JUDFHG� PDQ\� KRPHV� RI� WKH� HUD�� VXFK� DV�
&RORQLDO�5HYLYDOV��7XGRUV��DQG�1HRFODVVLFDOV´ �9DJOLFD��������

6HYHUDO�H[DPSOHV�RI�DPELJXLW\�KDYH�EHHQ�SURYLGHG�WKURXJKRXW�WKH�UHVHDUFK��
0RUHRYHU�� DFFRUGLQJ� WR� ,��*RPH]��DPELJXLW\�FDQ�DOVR�DULVH� LQ�SUH�QRXQ�PRGLILHUV�
³ZKHQ� WKH� VDPH� H[WUDOLQJXLVWLF� UHDOLW\� PD\� EH� H[SUHVVHG� LQ� PRUH� WKDQ� RQH� ZD\�
�*RPH]��������S�������7KH�³9LFWRULDQ�HUD´�PRGLILHU�LQ�WKH�DERYH�VHQWHQFH�PD\�EH�
LQWHUSUHWHG�WZR�ZD\V��HLWKHU�LW�ZDV�PDGH�DW�WKH�VWLSXODWHG�WLPH��RU�LWV�GHVLJQ�PHHWV�WKH�
VW\OH�UHTXLUHPHQWV��)DLOLQJ�DQ\�EDFNJURXQG�LQIRUPDWLRQ��D�FRQFOXVLRQ�PD\�EH�GUDZQ�
ZKLFK�LV�PRVW�ORJLFDO��D�EDWK�GHVLJQHG�WR�ORRN�OLNH�9LFWRULDQ�HUD�IDFLOLWLHV��

$� VLPLODU� LQWHUSUHWDWLRQ� GLIILFXOW\� PD\� DULVH� ZKHQ� UHDGLQJ� WKH� IROORZLQJ�
H[DPSOH��³7KH�VWHSSHG�EDVLQ��VZHHSLQJ�SHGHVWDO��DQG�EULJKW�FKURPH�IDXFHW�RQ�WKLV�
YLWUHRXV�FKLQD�VLQN�UHSOLFDWH�WKH�OX[XULRXV�ORRN�RI�D�����V�$UW�'HFR�EDWKURRP´�

7KH�PRGLILHU�³D�����V�$UW�'HFR´���EDWKURRP�PD\�DOVR�EH�LQWHUSUHWHG�DV�D�
³EDWKURRP�GHVLJQHG�LQ�����V�IDOOLQJ�ZLWKLQ�WKH�UHTXLUHPHQWV�RI�$UW�'HFR�VW\OH´��RU�
³RQH� WKDW� KDV� VSHFLDOO\� EHHQ� GHVLJQHG� LQ� WKH�PRXOG� RI�$UW�'HFR� VW\OH��ZKLFK� KDV�
UHJDLQHG�SRSXODULW\´��7KH�OH[HPH�³UHSOLFDWH´�LQ�WKH�FRQWH[W�FRQILUP�WKDW�WKH�VHFRQG�
FRQFOXVLRQ�LV�WUXH���

7KXV�� WKH� ODFRQLVP� DQG� WKH� DELOLW\� WR� LQFRUSRUDWH� YDULRXV� LQIRUPDWLYH�
HOHPHQWV�PDNH�DWWULEXWLYH�VWUXFWXUHV�HDV\�WR�XVH��EXW�VRPHWLPHV�GLIILFXOW�WR�LQWHUSUHW�

���&RQFOXVLRQV

7KH� UHVHDUFK� HQDEOHV� WR� FRPSDUH� WKH� DSSURDFKHV� WR� WKH� SUREOHP� RI� SUH�
SRVLWLRQHG�QRXQ�PRGLILHUV� LQ�FRQWHPSRUDU\�(QJOLVK�FRQWH[WV��$� OLQHDU�VWUXFWXUH�RI�
VXFK�PRGLILHUV� KDV�EHHQ� UHYHDOHG��ZKHUH� WKH�HOHPHQWV� IROORZ�D� VSHFLILF� VHTXHQFH��
6\QWDFWLFDOO\�� WKH� PRGLILHUV� LQ� TXHVWLRQ� PD\� EH� FRPSOLHG� RI� SDUWLFLSOHV�� QRXQV��
DGMHFWLYHV��QXPHUDOV�IXQFWLRQLQJ�DV�DWWULEXWHV��7KLV�LPSOLHV�D�FDWHJRULDO�DPELJXLW\�RI�
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WKLV� ODQJXDJH� VWUXFWXUH�� DV� D� QRXQ� RU� DQRWKHU� SDUW� RI� VSHHFK� DFWXDOO\� SHUIRUPV�
DGMHFWLYDO�IXQFWLRQV��

6HPDQWLFDOO\�� VXFK� PRGLILHUV� PD\� IDOO� ZLWKLQ� VHYHUDO� JURXSV� GHQRWLQJ�
YDULRXV�FKDUDFWHULVWLFV�RI�REMHFWV��LQFOXGLQJ�VKDSH��SXUSRVH��PDWHULDO��RULJLQ�HWF��6XFK�
VHPDQWLF�JURXSV�PD\�EH�GLIIHUHQW�GHSHQGLQJ�RQ�WKH�ILHOG�RI�NQRZOHGJH�UHSUHVHQWHG�
E\�WKH�SUH�QRXQ�PRGLILHUV��

7KH�VWUXFWXUH�LV�FRQVLGHUHG�WR�EH�SURGXFWLYH��DV�LW�PD\�LQFOXGH�QHZ�HOHPHQWV��

$WWULEXWLYH�PRGLILHUV�PD\�EH�GHVFULEHG�DV�UDWKHU�D�KLJK�FDSDFLW\�VWUXFWXUH�
ZKLFK�HQDEOHV�WR�H[SUHVV�D�YDULHW\�RI�FKDUDFWHULVWLFV�LQ�RQH�DQG�WKH�VDPH�SKUDVH��7KH�
FRQWLQXLQJ� WUHQGV� RI� FRQYHUVLRQ� DQG� VXEVWDQWLDWLRQ�� ZKLFK� WDNH� SODFH� LQ� WKH�
FRQWHPSRUDU\�VSRNHQ�(QJOLVK��FRQILUP�WKH�WLPHO\�FKDUDFWHU�RI�WKH�UHVHDUFK�

5HIHUHQFHV

$NNX]RYD��$���0DQNH\HY��=���$NNX]RY��$���.DL\UEHNRYD��8���	�%DL\PEHWRYD��5��
�������� 6RPH� IHDWXUHV� RI� WKH�PHDQLQJ� ³OLWHUDU\� WH[W´� LQ� WKH� SUDJPDOLQJXLVWLF�
DVSHFW��2SFLyQ������������������

%DKUHPDQG��$����������7KH�FRQFHSW�RI�WUDQVODWLRQ�LQ�GLIIHUHQW�WHDFKLQJ�DSSURDFKHV�
DQG�PHWKRGV��8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK��������
����

%LEHU��'���*ULHYH��-���	�,EHUUL�6KHD��*����������1RXQ�SKUDVH�PRGLILFDWLRQ��,Q�*XQWHU�
5RKGHQEXUJ� DQG� -XOLD� 6FKOXWHU� �HGV��� 2QH� /DQJXDJH�� WZR� JUDPPDUV"�
'LIIHUHQFHV� EHWZHHQ� %ULWLVK� DQG� $PHULFDQ� (QJOLVK�� &DPEULGJH� 8QLYHUVLW\�
3UHVV���

)DW\NRYD�� 7�� Ⱥ�� �������� 5RO� DWULEXWLYQ\NK� NRPSOHNVRY� Y� \D]\NH� QDXFKQR�
WHNKQLFKHVNR\� UHNODP\� �7KH�5ROH�RI� DWWULEXWLYH� VWUXFWXUHV� LQ� WKH� ODQJXDJH�RI�
VFLHQWLILF�DQG�WHFKQLFDO�DGYHUWLVHPHQWV���9RSURV\�DQDO\]D�VSHWVLDOQRJR�WHNVWD��
8ID��

*DUVN��-����������5HDG�WKLV�EHIRUH�\RX�UHPRGHO�D�.LWFKHQ��7KLV�ROG KRXVH�PDJD]LQH��
$YDLODEOH� RQOLQH� DW� KWWSV���ZZZ�WKLVROGKRXVH�FRP�LGHDV�UHDG�\RX�UHPRGHO�
NLWFKHQ"XWPBVRXUFH ]HUJQHW�FRP	XWPBPHGLXP UHIHUUDO	XWPBFDPSDLJQ ]HU
JQHWB���������

*RPH]�� ,��3�� ��������1RPLQDO�PRGLILHUV� LQ�QRXQ�SKUDVH� VWUXFWXUH��(YLGHQFH� IURP�
FRQWHPSRUDU\�(QJOLVK��8QLYHUVLGDGH�'H�6DQWLDJR�'H�&RPSRVWHOD��
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-DEEDUL��(���&KDUEDJKL��=���	�'DQD��$����������,QYHVWLJDWLQJ�WKH�HIIHFWV�RI�HGXFDWLRQDO�
DQG� PRWLYDWLRQDO� HGXFDWLRQ� DW� GLIIHUHQW� OHYHOV� RQ� WKH� SHUIRUPDQFH� DQG�
DSSOLFDWLRQ�RI�GDUW�WKURZLQJ��-RXUQDO�RI�+XPDQLWLHV�,QVLJKWV��������������

.KDQDNKX��'��5��������� $WULEXWLYQL\H�VRFKHWDQL\D�Y�UXVVNRP�L�DQJOL\VNRP�\D]\NDK�
�$WWULEXWLYH�VWUXFWXUHV�LQ�5XVVLDQ�DQG�(QJOLVK���'LVVHUWDWLRQ��3K'�LQ�3KLORORJ\��
�������������������� 0DLNRS��

.RVWUXE�� (�� 9�� �������� .� YRSURVX� RE� DQJOL\VNRP� DWULEXWLYQRP� NRPSOHNVH� VR�
VWUXNWXUR\� 1��1�� �2Q� WKH� LVVXH� RI� (QJOLVK� 1��1�� DWWULEXWLYH� VWUXFWXUH��
0DJLVWHU�'L[LW��

/DW\SRY�� &K�� <X�� �������� $WULEXWLYQ\H� VORYRVRFKHWDQL\D� V� QRPLQDWLYQ\PL�
NRPSRQHQWDPL� Y� VRYUHPHQQRP� DQJOL\VNRP� \D]\NH�� 6\QRSVLV� RI� 3K'� WKHVLV��
�����������&K�<X��/DW\SRY��0RVFRZ��

0HVKFKHU\DNRYD�.ODEDNKHU�� 9�� $�� �������� $WULEXWLYQ\H� NRQVWUXNWVLL� NDN� VUHGVWYR�
NKDUDNWHULVWLNL�DQWURSRQLPD�Y�WHNVWDNK�QHPHWVNLNK�60,��$WWULEXWLYH�VWUXFWXUHV�
DV�D�PHDQV�WR�FKDUDFWHUL]H�DQWURSRQ\PV�LQ�*HUPDQ�PDVV�PHGLD�WH[WV���3XVKNLQ�
/HQLQJUDG�6WDWH�8QLYHUVLW\�%XOOHWLQ��

1DNKDHH��-���	�1DVUDEDGL��0��$����������6WUDWHJLHV�IRU�UHVHDUFK�FHQWHUHG�HGXFDWLRQ�
RI�DUFKLWHFWXUDO�GHVLJQLQJ�E\�H[DPLQLQJ�WKH�UHVHDUFK�FHQWHUHG�DFWLYLWLHV�RI�WKH�
WRS�XQLYHUVLWLHV��-RXUQDO�RI�+XPDQLWLHV�,QVLJKWV�������������

1LUDQMDQ�� '�� 6�� �������� :�7�2�� DQG� VXJDU� WUDGH� RI� ,QGLD� +XPDQLWLHV� 	� 6RFLDO�
6FLHQFHV�5HYLHZV� �������������

3DYO\XN��2��1����������.RJQLWLYQ\H�RVQRYDQL\D�RUJDQL]DWVLL�DWULEXWLYQLNK�VWUXNWXU�Y�
GLVNXUVH� GO\D� GHWH\� VWDUVKHJR� GRVKNROQRJR� YR]UDVWD� �&RJQLYLWH� JURXQGV� RI�
RUJDQL]LQJ DWWULEXWLYH�VWUXFWXUHV�LQ�WKH�GLVFRXUVH�IRU�SUH�VFKRRO�DJH���0RVFRZ�
6WDWH�/LQJXLVWLF�8QLYHUVLW\�%XOOHWLQ��

3URVNXUD��<D��9�� ��������$WULEXWLYQ\H�NRQVWUXNWVLL�Y�QHPHWVNRQ�\D]\NH��$WWULEXWLYH�
VWUXFWXUHV�LQ�WKH�*HUPDQ�ODQJXDJH���6\QRSVLV�RI�3K'�WKHVLV�������������<D�9��
3URVNXUD��%DUQDXO��

5DPFKDQGDQL��$����������7RURQWR�OX[XU\�UHDO�HVWDWH��+LJK�HQG�OLYLQJ�IRU�HYHU\�W\SH�
RI� EX\HU�� ,Q� 0DQVLRQ� JOREDO�� $YDLODEOH� RQOLQH� DW�
KWWS���ZZZ�PDQVLRQJOREDO�FRP�DUWLFOHV�������WRURQWR�OX[XU\�UHDO�HVWDWH�KLJK�
HQG�OLYLQJ�IRU�HYHU\�W\SH�RI�
EX\HU"PRG PDQVLRQBJOREDOBDUWLFOHVBHQBZVMBKRPH	PRG PDQVLRQJOBHGLWBR
XWEUDLQB'HF�



3UH�1RXQ�0RGLILHUV�DV�D�0HDQV�WR�'HVFULEH«�_����

5DXPROLQ�%UXQEHUJ��+����������7KH�QRXQ�SKUDVH�LQ�HDUO\�VL[WHHQWK�FHQWXU\�(QJOLVK��
$� VWXG\� EDVHG� RQ� 6LU� 7KRPDV� 0RUH¶V� ZULWLQJV�� +HOVLQNL�� 6RFLHWH�
1HRSKLORORJLTXH�

5LSLQVND\D��/��9����������.�YRSURVX�RE�DWULEXWLYQRP�XSRWUHEOHQLL�VXVKFKHVWYLWHOQ\NK�
Y�VRYUHPHQQRP�DQJOL\VNRP�\D]\NH��2Q�WKH�LVVXH�RI�DWWULEXWLYH�XVH�RI�QRXQV�LQ�
WKH� FRQWHPSRUDU\� (QJOLVK��� 3UREOHP\� WHRULL� L� PHWRGLNL� SUHSRGDYDQL\D�
LQRVWUDQQ\NK�\D]\NRY��$UFKDQJHOVN��

9DJOLFD��6�������������HDV\�ZD\V�WR�JHW�ROG�KRXVH FKDUP��7KLV�2OG�+RXVH�PDJD]LQH��
$YDLODEOH� RQOLQH� DW� KWWSV���ZZZ�WKLVROGKRXVH�FRP�LGHDV����HDV\�ZD\V�WR�JHW�
ROG�KRXVH�
FKDUP"XWPBVRXUFH ]HUJQHW�FRP	XWPBPHGLXP UHIHUUDO	XWPBFDPSDLJQ ]HU
JQHWB������� ��

=UD]KHYVND\D��7��$���	�*XVNRYD��7��,����������7UXGQRVWL�SHUHYRGD�REVKHVWYHQQRJR�
SROLWLFKHVNRJR� WHNVWD� V� DQJOL\VNRJR� \D]LND� QD� UXVVN\� �7KH� SUREOHPV� RI�
WUDQVODWLQJ�VRFLRSROLWLFDO�WH[WV�IURP�(QJOLVK�LQWR�5XVVLDQ���Ɍ�Ⱥ��=UD]KHYVND\D��
Ɍ�,��*XVNRYD���QG�HGLWLRQ��ZLWK�DPHQGPHQWV�DQG�DGGLWLRQV��0RVFRZ� 9\VVKD\D�
VKNROD��


